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CERAMICS 
for all electronic applications 
Silvered Ceramic Condensers cover a variety of useful shapes, including 
Pearls, Discs, Beads and Tubes, and have many applications in R.F. 
circuits - particularly where ultra -high frequencies are present, when 
their low inductance and excellent power factor are of special advantage. 
A wide choice of negative and positive temperature co- efficients permits 
the temperature compensation of other components, and frequency 
stabilisation of tuned circuits. 

Hi -K CERAMIC DISCS 

for decoupling purposes in T.V. and 
spark suppression in small electrical 
apparatus -extremely low inductances. 
Up to r0,000 pF at 500 V. D.C. work- 
ing. Finished in a moisture -resisting 
compound that does not soften or crack 
up to t00`C. 

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

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

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

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION: NORTH ACTON LONDON W.3 Telephone: ACORN 0061 

CONSTRUCTORS build these at 

DOWN -TO -EARTH PRICES 
PERSONAL 

PORTABLE 

RADIO 
This little set was designed to give you 
a real personal portable radio that you 
can enjoy anywhere without disturbing 
others. Use it on camping trips, in bed, 
in your office, or just anywhere. 
Send 2/- for layout, Wiring diagram and 
Components Price List. 

RADIOMETER 
AC , 

DC 

1v SHORT -WAVE RADIO 

301- 
* Covers 10 -100 metres. 

* World -wide reception 

* Low drain valve. 

Picture diagram and instructions 
for beginners. 

* Assembling time I hr. 

This I valve S.W. receiver can be built from our list of components 
for 30/ -, including valve and I coil covering 20 -40 metres. Provision 
is made to increase to 2 or 3 valves if required. All components 
can be purchased separately and are colour -coded so that the 
beginner can build this set quite easily. 
Send 2/- for specification, wiring diagram, layout and price list to 

R.C.S. PRODUCTS (RADIO) LTD 
II OLIVER ROAD, LONDON, EAT. Mail order only. 

* 

)P' )r )F C ([I 
ALL -IN -ONE 
RADIOMETER 

* Circuit Test 
* L.T. & H.T. Tests 
* mA Test 
* Valve Test 

Use the PIECO All -in -One RADIOMETER for the 
practical testing of all types of radio and electrical 
apparatus. You can carry out continuity and 
resistance tests, check H.T., L.T., and G.B. 
voltages, also HouseholdAppliances, Car Lighting 
Systems, Bell Circuits, etc. May be used on A.C. 
or D.C. mains. ONLY 

Obtainable from your local dealers. 32/6 
Write for informative folder to :- COMPLETE 

PIFCO LTD., WATLING ST., MANCHESTER 4 
and 36 -37, UPPER THAMES ST., LONDON, E.C.4 
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UNDOUBTEDLY THE BEST VALUE YET OFFERED f / ./t e,vtuet ftettd 
i43 ASSEMBLED & READY FOR USE 

(Phis £1.10.0 Carr. and Insurance. £1 refunded when riack.ing case Is returned to ne. 

Terms £21.10.4 deposit and 1s monthly payments of £1.19.10 or £11.0.0 deposit and 4r months of ß3.13.3 

! ! HOME CONSTRUCTORS ! ! - BUILD IT YOURSELF FOR £40 
lied tested and MODEL TRUF QUALITY AMPLIFIER 

ready 
lrurox 

use. 
TDeaknad the Quality 

the Recorder 
are supplied This amplifier has been ... .. 

réady for use. The actual assembly of the Recorder is simple and only - - °'''- - -- 

expressly d e s i g. n e d to 
involves a few connections (a connection chart is supplied for this purpose). meet the requirements of 

The items illustrated and described form the corn- enthusiasts for fideat3' reproduction, and in par- 
ticular to CORRECT L Y operate the above. 
TRUVOX DECK. It is supplied 
complete with a matched 
Elliptical 3 ohm P.M. Speaker. 
It incorporates an efficient Tone 
Control arrangement and has a 
Magic Eye Level Indicator 
(Operative on Record). It can 
also be used as a general purpose 
Amplifier for high quality repro- 
duction of gramophone records 
direct from a Gram Unit. 
Price £14.14.0. 

plete equipment and each are available for sale 
separately. 

TRUVOX TAPE DECK 
MODEL Mk. 11I /TR7 /u 

This is Truvox's new 
" small " design being 
only 14ín. x 13in. The 
whole instrument is built 
to close engineering 
limits resulting in the 
minimum of " wow " and 
" flutter " values. It 
will play the NEW PRE-. 
RECORDED TAPES and 
takes all standard tapes 
up to 1.200ft. 523.2.0. 

SEND S.A.E. FOR DESCRIPTIVE 
LEAFLET INCLUDING PRICE 

DETAILS & H.P. TERMS 

SCOTSBOY MAGNETIC RECORDING TAPE 
Supplied complete with a 1,200ft. reel of Scotsboy Tape. Price 351- 

MODEL M1C33/1 ACOS CRYSTAL MICROPHONE 
A highly sensitive Mike which accurately matches the input arc-nge: 
ment at the Amplifier. Price 52.10.0. 

PORTABLE 
P TTACHE CASE 

( Neat, compact s.nd at- t 

tractiv 1y finished. li 
contains concealed 
pockets for Mike, Mains 
Lead and reel of tape. 

STERN RADIO. LTD, 
109 & 115, FLEET STREET, E.C.4 

Tel.: FLEet 5812 -3 -4. 

EXPAND AND 
Laboratory Balanced. The TSL LORENZ 
LP312 -2 is a main bass 12ín. diaxial speaker 
combined with two LPH65 electro- magnetic 
high frequency TREBLE units permanently 
mounted coaxially across the front of the main 
bass speaker at such an angle to give full spherical 
binaural response. All are laboratory balanced 
and matched for perfect tone with a frequency 
range of 20 cycles to 22,500 cycles essentially 
level output. To ensure level frequency response 
the voice coils of the two treble speakers are fed 
through a specially designed crossover net -work 
which balances the frequency response o. the 
three speakers as a combined unit. 

IMPROVE ANY 
The TSL LORENZ LPH65 is the basic treb.e 
speaker used in the TSL LORENZ S..,und System: 
Round in shape to ensure smooth melodious sound 
the plastic cone is fully tropicalised. Special 
features are the super high flux density magnet 
of 17 500 puss and non -perforated back plate. 

SOUND SYSTEM 
SPECIFICATION LP312 -2 
IMPEDANCE 15 ohms FREQUENCY RANGE 20-22,500 c/s POWER 
RATING 25 w. ; PEAK POWER RATING 40 w. ; DIAMETER Bass 12* 

inches Treble 2k inches : DEPTH Bass 78 inches Treble 2 inches ; BAFFLE 

OPENING 101 inches ; SPEECH COIL DIAMETER Bass 1.5 inches 

Treble inch ; FUNDAMENTAL RESONANCE Bass 20 c/s Treble 

1,600 c/s ; FLUX DENSITY Bass 17,500 gauss Treble 17,500 gauss ; IN- 
TERMODULATION PRODUCTS under 0.5% ; CROSSOVER 
FREQUENCY 2,000 c/s FINISH, Grey and blue vitreous anti- corrosion 

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

SUPER HIGH FIDELITY THIS YEAR 
Let your ears be your judge... crisp; clear 
natural reproduction without coloration with 
TSL LORENZ speaker units. Ten years ahead 
in engineering and design this speaker unit wil 

enable you to design and build up a sound system 
in your awn home which will truly add the miracle 
of LIFE to the magic or music . 

Extra Cost. You get these extra feature: 
at no extra cost with every TSL LORENZ 
Sound system . . Greater output and more 
sensitivity . heavy duty oversize speech coil 

. Super high flux magnet . Permanently 
flexible self- damped cone Multi- parameter 
cone fully tropicalised . . Sealed in air gaps 

. built -in centralising device Cor perfect rap 
alignment. 
Improve your own H.F. Sound System. For 

those devotees of high fidelity who possess bass 

speakers fitting one or more LPH65 treble units will 
greatly extend your range of super fidelity repro - 
duction. They are, without o doubt, the most sensitive 
and efficient treble reproducers research has revealed 
to dote. The non -perforated back plate ensures that 
the LPH65 can be used with any other speakers 
irrespective of make er type without interaction 
taking place. 

SPECIFICATION LPH6S 
HIGH FREQUENCY CONE -HORN TYPE 
TREBLE UNIT 
IMPEDANCE 5.5 ohms ; FREQUENCY 
RANGE WITH SUITABLE HIGH PASS 
FILTER CONDENSER 2,000- 22,500 c/s ; 

POWER RATING AS A SINGLE 
UNIT 3 w. ; PEAK POWER RATING 
AS A SINGLE UNIT 5 w. ; DIA- 
METER 21 inches ; DEPTH 2 inches 
BAFFLE OPENING 2* inches. PRICE. 
39/6. (Including Purchase Tax.) 

Exclusively distributed to the Radio Trade & Industry - 
Ask your local retailer for full details, including Bass Reflex 

throughout Great -Britain and the Commonwealth by enclosures. 

TECHNICAL SUPPLIERS LTD.. HUDSON HOUSE, 63, GOLDHAWK RD., LONDON, W.12. Tel: SHE 2581, 4794 
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SEMEN EFPMES ZIEBEBFB®93 

M 3 -WAVE 
SUPERHET 

5 

33 

'á9 

E 
£8 -19 -6 

This is a 5 -valve A.C: /D.C. superhet 
?id covering the usual long, medium and 
El short wavebands. It has a particu- 

larly tine clear dial with an extra 
as lone pointer travel. Osram valves are 

used and the chassis is -complete and 
ready to operate. Chassis size 15 x 6 x 
6in. Price £819í6, complete with Bin. 
or 6'ln. speaker. Carriage and insur- 
ance 10 / -. R,P. terms if required. 

al CHASSIS ASSEMBLY 
Eli 

BiEB9393E33E139393E33EBE69383 

ONLY 

93 
B3 Three -colour :3 waveband scale cover - 

ing standard. Long, Medium, and 
Short wavebands, scale pan, chassis, 

Be punched for standard 5 -valve super - 
I$ bet,.púlley driving head, springs, etc., 
eue 

to suit. Scale size 141 x 3lin. Chassis 
FB 

size 15 x.51n. e tin. deep. Price 151 - 
eina post. Note. -This is the one 
that fits our 4716 table cabinet. 

E NEW CIRCUIT 
03 

Fit 
133 

EB 

OCCANIRN 6-we hase evolved 
a new, T. circuit and have had 

EB really good results. equal in fact to 
EB many superhets. You really Should 

try this circuit. All parts including 
tri valves (6K7. 637, ,6F6, and 6X5) and 
eel Bakelite case with back cost only 

£5'101 -, plus 2/6 post and insurance. 
EB Data included with the parts is also 
Eli available separately, price 2/ -. 

THE CLEVELAND 

=::s:$f:"s 
',,,.:..; :;::M, 

1C 

EB 

ORGANTONE 

5 valve 3 waveband superhet cover - 
ing Long, Medium and Short waves. 
Osram miniature valves -low loss 
iron coils - permeability -tun o d 
I.F.S. - full- A.V.C. - variable nega- 

a tive feed- back.-gram. position -4 
44, watts out -put -particularly fine trine. 

Chassis size 7in. x 7ih. x lin.' approx. 
MI Tested in difficult areas, where execp- 

tional results have been obtained. 
EB Price £11110/0 or £$/1810 deposit. 
E. Carriage and ins.. 101-. 

STOP PRESS SNIP 
E33 

93 
93 
93 
3413MFB F`TlffiEiIT EBREESEBF33E33E33ES 

.1 MFD 350 v. Tabular Metal 
Case Condenser 3/- per dozen, 
gross lots post free otherwise 
add 1/ 

ii ES 93 . 93)0E93 c03Y.EBES 

OFFICE INTERCOM. 
This is a .-station " master " unit comprising an 
A.C. mains operated push -pull amplifier with 
built -in PM. speaker which acts as microphone 
or loudspeaker depending on whether switch is 
set to talk " or " listen." Complete in polished 
cabinet ready to work. Price only 24199, plus 
3,6 carriage and insurance. Sub stations 1946 each. 

RECORD PLAYER £411010 

3- speed 
Gramophone 
Motor 

Lgtest 
drive 3.-speed 3 -sped. 
motor with 
metal --turn- 
table and rubber mat. Small mod. makes speed easily 
variable for special effects and dance work. - 

HlrFi. Pick -up- 
Using famous Cosmoeord Hi -G turn -over: . crystal. 
Separate sapphire for each speed. Neat balcoÍ ite case 
with pressure adjustment. - 

Special Snip Offer This Month 
The two units for E4/10/ -. plus 5/- post and insurance, 
or made up or board as illustrated. £51101 plus 51- post. - THIS ' MONTH'S SNIP - I 

September, 1956 

EiE33EBE1® ES EMEEMFBMFBFBEB 

IMPULSE RELAY 
Somewhat 
soiled due 
to storage 
but mechan- 
ically O.K. 
Price 216. 
few new and 
'unused 8/6 
each. pins 
9d. post. 
Bo o klet 
giving some circuits 
price 11 -post 
free. 

i. 

RADIO SCALES 6/6 DOZEN - 

An exceptional bargain _thl5 monthis ..oiirassórted 
.parcel of radio seal.es.:. A most, iísefal; Mille/Mien 
for all who make up esperimeútalter otherlaadios. 
We 

ree coloursvfor 616. Dlús X16 Ä t Bann Packing. 
Limited quantity only.': 

CAR STARTER .CHARGER, KIT 
All parts to build C- and 12- volt -charger which can 
be connected to a'" at " battery and will enable 
the car to be started instantly. Kit comprising 
the following :- - 10 /8 Mains transformer 
5 -amp. rectifier 17/6 
Regulator Stud Switch -- - 

3/6 
Resistance -Wire - 218 
Resistance Former 

16 Mains on /off Switch " 

0-5 amp. Moving Coil Meter - 

9/6 Constructional Data --' 
or if bought all together price is 5216.plus21- 
post and packing. 

OFFICE TELEPHONES 

New G.P.O. tele- 
phone sets with 
internal bell and 
push dl to- 
gether Pre inom. Price 

£2/10/0 
each. Post 

.. 
EBEBEB EBEBEB®EB %. ERES 93 EB :"ER 

BLANK 
18 S.W.G.- 

7x3112 3/9 
91, x43; <21 5f 

5/6 
10x51,21 51- 
12x9121:.. 7/- 
14x9r.21... 7/6 

CHASSIS 
Altilniniùm 

.1.4x 10 x 3 .;'. 7/9 
16., ka... 813 
16e 12 x 3... 8/S 
194 x 9 x 21... 818 
20110x3... 

CONNECTING WIRE 
P.V.C. - covered in 100ft. coils -2/9 a 
coil or four coils different colours, 
10 /- post" free. - 

FINE TUNERS 

Ceramic trimmers all with lm. 
30. 

P.F. P. at 2/3 
fair -length. 

pper dozen. 

W.D. CIRCUIT. DETAILS. 
Diagrams and other information 
extracted fron official manuals. All 
1/6 per copy, 12 for 15/-. 
American Service 

Sheets.. .. 

A.1184 
BC 348 

R,103Á 
B C.342 
RRA2 -IB- 

R:1155 - 

R- 1124A. 
R- 1132A/R -1481 
R -1147 
R -1224A 
R =1082 

8 -455 -A (or -B) indicator 62 
B -454 -A (or -B) Indicator 6K 
B -453 -A (or -B) R.F. unit 24 
Transmitter T1154 R.F. unit 26 
Fifty -eight walkie R.F. unit 25 

talkie - R.F. unit 27 
Frequency meter Wireless set No.19 

13.C.221 Demobbed valves 

03% ME393 MESEEMME1ß3Ei+BIBM 

R.109 - 

78 receiver 
76 receiver 
R281ARC5 
R1118/A 
RA-1B 

AN/APA-1 
78 

R.T.18 

C RÁDLVi ARAA 
- 

A.S.B.-3',. -' 
Indicator ß2A 
indidator A.S.B.3 

EI®Ei s- 
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HUGE MINISTRY PURCHASE 
11,1155 -.yours for S2 down 

Frequency 75 kegs to 18 mels -10 
valve. -metal case --- robust receiver 
---c o r' t 
o v e r 
.âß0 r, -o 
make- 
s:' 
g i v o 
years of 
service, 

Ì very 
little used. Price £10 o. reent$ of 62- (saris to transit case 15¡- cxa. 

ENGINEERS 1" MICROMETER 
Brand new and perfect- 
invaluable to engineers, apprentices, model 
maker;, students: etc. 
O1115 101- post free. 

Py' 

5 -VALVE SUPERHET 
YOURS FOR ONLY £1 DOWN 

Chassis size 
approx. pA x 
7 x e,. First - 
class compo- 
nents. A.C. 
mains opera- 
tion. Three 
waves (medi- 
tun and two 
shorts), Com- 
plete with five 

calves, re<'i;v to work. New and unucil, Ci ,(1 ;pric £5.196, or 6 
payments of £1 (carr. and his, 7;6). 

TRANSFORMER -SNIP 

11'6 
Post 2;- 

F u 11 y shrouded 
-- standard 200- 
210 v. primary 
280-0-280 at 80 
Me.. 6,1 v. at 
3 amp., 5 v. at 
2 amp. 

HIGH VOLTAGE TESTER 

An in. trnment that will measue 
voltages up to 10,000 but which 
draws no current from the :mercer, 
will. probably be a valuable addition 
to your workshop equipment. It 
can be made entirely from odds and 
ends. Booklet giving full Metres- 
Jima, plans, etc., 216 post tree. 

MAINS -MINI 

Uses high -efficiency coils -- covers lox and medium wavebands and fits 
into the, neat white or brown bakolite 
oabenet limited quantity only. All 
the parts, including cabinet, valves, 
in fact everything, £4 :1015 plus 3,0 
post. Constructional data free with 
the part_, or available separately 1.'6. 

The " CRISPIAN " Portable Radio 
A 1 -valve truly portable 
battery set with very 
many good features as 
follows : Ferrite rod 
aerials, low consump- 
tion valves, etiperhet 
circuit with A.V.C., ready -built and 
aligned chassis if re- 
quired. beautiful two - 
tone cabinet covered 
with LC,1. Reline and 
Tygan. Guaranteed 
results on long and 
medium waves any- 
where - % All part? , inelnding 
speaker and cabinet, 

are available separately or if all ordered together the 
Price is £7.15 complete, post and ins. 318 ready -built chassis 30.-- extra. instruction booklet are with Dart: 
or available separately price 1, 6. 

GRAMOPHONE AUTO- CHANGERS 
The latest models by very 
famous manufacturers. 
3 -speed with crystal turn - 
over pick -up, brand new 
and perfect, in original. 
cartons. Priccs from 
£711510. carriage. ins.. 
etc., 7;6. 

4" T.V. CABINET 
1510. T.P. cabinet of the 
latest etyling made for one 

of our most famous 
firms -beautifully 
veneered and polished - 
limited quantity -19.8 

each. Carriage and pack- 
ing 3 :6 extra. 

THE STATESMAN 
THIS IS ON OFFER 

AT APPROX. HALF 
.COST TO MAKE. 

An impressive costly 
looknie cabinet origin- 
ally 'designed for T.V. 
but simple modification 
remakes the cabinet suit- 
able for radio -gram am- 
plifier, talo recorder, or 
reflex speaker -size 23in. 
wide, 22in. deep end 
37xin. higIh, Limited 
quantity at £6.'15;- each, 
carriage 121G. 

"The ESTRONIC" 
Rand III Converter 

To -day's best value 
in Band III con- 
verters suitable for 
Your LV. or money 
refunded. Complete 
ready to operate, 
5916 non mains or 
S5,- mains. post and 
insurance 3 6. 

ELECTRIC BLANKET WIRE 
Waterproof P.V.C. covered. so blanket 
washable. 10: ohms per foot -116 
per yard. 14 yards ideal for ancrage 
blanket. £1 post free. 

THE TWIN 20 

i 

This is a complete fluorescent lighting 
fitting. It has built -in ballast and We 

starters-stove enamelled white and- 
ready to work. It is an ideal unit for, ik 
the kitchen, over the work -bench, 
and in similar locations. - It uses. 
two 20-watt lamps. Price, complete, 
less tubes, 29.'6, or with two tubes. 
39'6. Post and insurance 5I -. Extra BC 
20 -watt. tubes. 716 each. 

MULLARD AMPLIFIER "510" - B! 
A Quality Amplifier designed by Bi 
Mallard. Power output exceeds KA 
10 watts. Frequency response almost iE 
fiat from 10 to 20,000 C.P.S. For use pn with the Acos " Hi G " and other 
good pick-ups. Made- up and ready' 
to work is £12110; -, Plus 101- Barr. and 

60 insurance. 
Eti 

Fi! 
MULTI -METE KIT 

Parts suitable 
for making a 
multimeter to 
measure volts. 
milliamgs and 
ohms. lilt con- 
taining all the essential 
items inolud 
ing moving - 
coil meter, 
resistors, range selector. calibrated 
scale, etc., etc., is only 151 -, plus 
pest and packing. 

Ri f 
Mi 
M 

SERVICE DATA IM 
100 service sheets, covering British re- ilA 
ceivers which have been sold in big 
quantities and which every service E engineer is ultimately bound to meet. pp 
The following makers are included': 

W. Aerodyne. Alba. Bush, Cossor, Ekce, 
Ever - Ready, Ferguson,; Ferranti, 
G.E.C., H.M.ri., Koister Brandes ER 
Lissen McMichael, Marconi, Mullard, 

Phlleo, Philips, Pye, Ultra. Es 
Undoubtedly a mine of information 
invaluable to all who earn their t 
living from radio servicing, Price £1 Po 

11 

for the complete folder. EB 
M 
M 

ELECTRONIC PRECISION EQUIPMENT, LTD. 18 

Post orders should be addressed to E.P.E. LTD., Dept. 5, Sutton Road, Eastbourne. 
& Post enquiries to Eastbourne with stamped envelope, please. 

42-46. Windmill Hill, 152 -3 Fleet Street, 29.Strond Green ltd., 6 liui d.ip, Mlddx. t .t,4. Finsbury Palk. N.4. 249, ""'"lrn Iiigh F2 Phone RUISLIP 5780. Phone FLEet 2831 Phone: ARChway- 1049 ív!toad, 
Kilburn. 

n..: ,`ít Half day, 
- Wednesday. Half day, Saturday. Half day, Thursday. 

111 

PW SiMMEIMEEMMM.aSliMMMffiMM EBMEIM :MEiñE ®®FIMMMMEEMFZFMM-Me. 
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MAXI 
REGD. 

"MAXI -Q" IS THE REGISTERED TRADE 
MARK OF DENCO (CLACTON) LTD. IT IS 
ALSO A MARK OF TECHNICAL SUPERIORITY 

AND GUARANTEED QUALITY 
Coverage from 3.8 to 2,000 metres in 7 ranges- 
Each coil is packed in an aluminium container 
which may be used as a screening can for the coil 
itself-Brass threaded adjustable iron cores - 
Colour coded moulded polystyrene formers - 
Chassis /Plug -in Technical Bulletin DTB.1 I ;6- 
Dual Purpose Technical Bulletin, DTB.4 
Colour Code Identified Coils : BLUE Signal Grid 
Coil with Aerial Coupling winding -YELLOW 
Signal Grid Coil with inervalve coupling winding - 
GREEN Grid Coil with reaction and coupling 
windings -RED Superhet Oscillator for I.F. of 
465 Kc.s -WHITE Superhet Oscillator for 1.6 
Mc/s. Prices range from 3,11 to 4/9 each. Five 
Colour Glass Scale, Back Plate, Pointer, Pulleys 
and Cord for use with 315 pF tuning condensers. 
Coverage (1) 150 -400 Kels; (2) 53Q -1600 Ke /s- 
(3) 1.5 -4 Mc /s ; (4) 4 -12 ;Vic /s ; (5) 10 -30 Mc/s. 
Price 12'6. 
Obtainable front all reputable stockists or direct 
!roar works. General Catalogue covering technical 
'Dilcemation on lull range of components 1 / - post paid. 

DENCO ,(Clacton) LTD 357/9 Old Road Clacton -on -Seas Essex 

=I 4NA. 
HOLF. 
FIXING 

111 

' , L 1111 tt 

-;BAA VJHDLDElf SCILV 

MAXI - Q'COILS ' MINISTURE DUAL . MAXI -GP COILS' 
OCTAL PLUG - IN TYPE PURPOSE COILS CHASSIS MOUNTING TYPE 

-STOP PRESS :." MAXI -Q " F.M. Tuner Unit assembled and valved at £9,19/6 inc. Power pack at £3. "` OSRAM " F.M. Tuner completely assembled-and valved at £30,16 - inc. 
Complète metalwork foi - the T.C.C. printed circuit versions of the " OSRAM 912" and "MIULLARD 5 -10" Amplifiers 15/- 
e-ach. 

5 -10 " Pre Amplifier. Chassis and Front Panel; Type '` A 8/6 ; Type " B " 12/6. Separate Printed Gold finished panels available. Type " A " 1 6 ; Type " B " 2/6. 

lullllllllllfllllilttlfllultllUll(tllltttll tIiI11111Ì1h ,]< ® y s U.S.A., TEST METER - 

25 ranges. 1,000í2p: volt." 
A.C. and D.C. Readings -10- 
6,000 volt. Milliamps 1 mA- 
600 mA. Ohms 0 -5 megs. 
Decibels -10 to =70 DB. 
Complete with internal bat - 
teries, leads and instruction 
book. £6/19/6 

MINIATURE I.F. STRIP 
TYPE " 373 " 9-72 MEG. 
Brand new miniature I.F. 
Strip size 101ìn.. x 21ín. x 
3in. high. Valve line -up 
2 -EF92, 3 -EF91 and EMI.. 
With circuit. 
Price (less valves) 7/6, 

P. & P. 116. 
This l.F. Strip is part of above 

equipment. 

U.S.A. INDICATOR UNIT 
BC929A 

Complete with 3BP1 C /R. 
tube and screen. 7 valves - 
2- GSN7GT, 2- 6H6GT, 6G6, 2X2, 
6X5G, volume controls, con - 

,densers, etc. Ideal for port, 
able 'scope. In black crackle . 

case size loin. x Pin. x gin.. 
BRAND NEW. 65/ -,. carr. 
FREE. 

TIR 1196 RECEIVER 
Complete with 6 valves : 

2 -EF36, 2 -EF39, 1 -EK32, 
1- EBC23, 465 I.F.T., ideal for 
conversion. In absolute new 
condition. 27/6, P.P. 2/6, 
with circuit. 
TR 1196 TRANSMITTER 
Transmitter section com- 
prising EL32, EF50, VT501, 
Relay, etc., 12/6, P.P. 216. 
OM CPLETE TRANS - 

MIT'rER RECEIVER with 
24 v power -pack in original 
transit case. 57/6, P.P. 5l -. 

R 

(RADIO LTD.) 

11iuiliNl nnaulNBIIIIIIII1111111111111111UNt1111 

TRANSISTORS OFFERED AT LESS 
- THAN HALF PRICE This 'Junction Transistor Type P.N.P. is designed for A.F. application up to 800 Xe /s, and is suitable for use in Radio Control, Signal Tracers, Local Station' Receivers, Oscillators, Transistor Voltmeters. and Experi- ' o f mental work, etc. 

(Complete with Technical Data and Circuit) EACH ELECTRICAL DATA 
:Maximum collector voltage - 5 volts Peak collector voltage - - - 5 volts Maximum collector current -10 rnA Maximum emitter current --10 mA ,Maximum power dissipation 25 mW 

CATHODE RAY TUBES 
VCR138A WITH 

SCREEN £1 15 0 
VCR139A. 21in 

C/R Tube. Brand 
new in original 
cartons (carr. free) £1 15 0 

VCR97. Guaran- 
teed full T/V pic- ture (carr. 2/ -) £2 0 0 VCR517C. Guar- 
anteed full T/V picture £1 15 0 uU _METAL 
SCREENS for 
VCR97 or 517. 
P.P. 1/6 10 0 

VCR97. Slight cut- 
off. Carr. 2/- 15 0 

3BP1. Brand new £1.10 0 

B.S.R. RECORD 
CIIANGERS 

Very latest type " Monarch ". 
in hammered gold finish. 
3 -speed with HGP37 crystal 
turnover pick -up. Plays 
mixed records. Brand new 
and guaranteed. Listed at 
£16/100. £7/19/6, carr. paid. 

TRANSMITTER 
RECEIVER ` 38 " WALKIE-TALKIE SETS 

Special offer of above set, 
complete with 5 - valves, 
4 -ARP12 and ATP4, with. 
circuit. Range 7.4 to 9 Me /s. 
These sets are not guar- 
anteed but are serviceable. 

Junction box, 2/6 extra. 
SPECIAL REDUCTION FOR SETS OF VALVES 

1A7GT, 1N5GT, 1H50-T, 1A5GT (or QSGT or 3Q5GT) 37/6 Set 
10 EF50 (ex -Brand New Units) 5/- each 

- 
10 EF50 (Red Sylvania. ex -new units) 6i- each 55 ¡- 
6118G. 6117G, 6Q7G,'5Z4G, 6V6G 35/- 
1R5. 1S5, 1T4. 1S4 or (3S4 or 3V4) 2716 

6K8G, 6K7G, 6Q7G, 25A6G. 25Z5 (or 25Z6G) 37/6 
12K8GT, 12K7GT, 12Q7GT, 35Z4GT, 35L6GT (or 50L6GT) 37/6 
12 SA7GT,12SK7GT, 12SQ7GT, 35Z4GT,35L6GT or 50LEGT 35/- , 

5, HARROW ROAD PADDINGTON, LONDON. W.2 TEL : PADDINGTON 

CRYSTAL MICROPHONE 
INSERTS 

Ideal for Tape Re- cording, 
G r...a m o- 
P it o n e ,, 
A rn plifier, 0® j - eta Very 
sensitive. 

t Guaranteed ®® -° 
and Tested, 
S/ - (ex - > units), or 
8/6 Brand- new and boxed. 

62A INDICATOR 
UNIT 

Containing VCR97 with Mu- Metal Screen. 21 Valves : 
12 -EF50, 4 -SP61, 3 -EA50, 

!, 

2 -EB34. Plus Pots., Switches, 
H.V. Cond., Resistors, Muir- head S/M Dial. Double 
Deck Chassis and Crystal. 
BRAND NEW ORIGINAL 
CASES, 67/6. Carr. 76. 

INDICATOR UNIT 
TYPE 182A 

Unit contains VCR517 Cathode Ray bin. tube, com- plete with Mu -Metal screen, 
3 -EF50, 4SP61 and 1 -5114G 
valves, 9 wirewound volum e controls and quantity of resistors and condensers. 
Offered BRAND NEW (less relay) at 67/6. Plus 76 earr. 

' Radio- Constructor " 'scope circuit included. 

G_ARRARD 3 -SPEED MIXER AUTO -CHANGER 
Model RC110 

A.C. 2001250. List price 
£1_4131 -. Brand Nev. 

£8,118;6. P. & P. 5. -. 

1009 -9, 0401 
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us 
for the 

orne constructor 

THE G.E.C. `nine- one -two PLUS' 
The publication contains step by step wiring in- 

structions for this high qualify Amplifier 
together with many additional features of ex- 

ceptional interest to ,the Home Constructor. 
from your dealer or by ¡lost -5d. 

no extra from the G.E.C. Valve and 
PRICE Electronics I)epi. 

THE "FM PLUS" TUNER 
The "FM PLUS" Tuner is ideal for use with the 
' nine- one -two PLUS ' Amplifier and th_ publica- 
tion gives constructional details and suggests 
circuits for inter -station noise suppression and 
a ` magic eye ' tuning indicator. 

from your dealer or by past - 
5c1. extra - from the G, E.G. 

PRICE Valve and Electronics Dept. 

Both theseubliccations' arc obtain- ; / j 
able front the G.E.C. Stand ai the s 

Radio Show. 

THE GENERAI. ELECTRIC CO. LTD ' 1AG\E"C HOUSE KINGSWAY" LONDON \VC2 
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R.S.C. BATTERY CHARGING EQUIPMENT. All for uaraneedS120mont ics. 
months. 

ASSEMBLED CHARGERS 
6v.lamp - 1919 
6 v. or 12 v. 1 amp. 2519 
6 v. 2 amps. 29/9 
6 v. or 12 v. 2 amps. - 38/9 
6 v. or 12 v. 4 amps. 56/9 
Above ready Sor use. Carr. 219. 
With mains and output leads. 

HEAVY DUTY KIT 
12 v. 30 amp. Suitable for Garage 
or firm with a number of vehicles. 
Mains input 200/250 v. 50 c /s. 
Outputs 12 v. 15 amp, twice. 
Consists of Mains Trans. 2 Metal 
Rectifiers. 2 Meters, 4 Fuses, 
4 Terminals, 2 Rheostats and 
circuit. Only 9 gns., carr. 15/ -. 

BATTERY CHARGER KITS ASSEMBLED 
CHARGER 

6 v. or 12 v. 
2 amps. 

Fitted, Ammeter 
and selector 
plug for 6 v. or 
12 = v. Louvred 
metal case, fin- 
ished attractive 
hammer. - blue: 

BATTERY CHARGER. KIT Ready for use. 
and mains Consisting 

6/12 
. F.W. Bridge ä a d Double 

Rectifier 6112 v:5 a. Mains Trans., leads, Double 
0 -9 -15 v. 6 a. output and -variable Fused. 
charge rheostat with knob. Only ee/ 
Only 4519. - 'Carr..3 /6. 4II 9 

Consisting of Mains Trans- 
former, F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case, Fuses, Fuse - holders, 
Grommets, panels and ci cuit. 
Carr. 2/6 extra. 
6 v. or 12 v. 1 amp. 22/9 
6 v. 2 amps. 25/9 
6 v: or 12 v. 2 amps. 31/6 6v:or12v:Lamps 49/9 

R.S.C. MAINS TRANSFORMERS (GUÁ I- EED) 
FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 cis primaries 6.3 v. 
1.5 a, 5/9 

; 6.3 v. 2 a, 7/6: 0 -4 -6.3 v. 2a, 7.'9; 
12 v. 1 a, 7111 ; 6.3 v. 3 a. 8/11 : 6.3 v- 6 a, 
17'6 ; 12 v- 3 a or 24 v. 1.5 a, 17!6. - 

Interleaved and impregnated. Prim- 
aries 200-230-250 v. 50 e/s Screened. 
TOP SHROUDED DROP THROUGH 
250-0-250 v. 70 mA, 6,3 v. 2.5 a ... ... 13,9 
250-0-280 v. 70 mA, 6.3 v. 2 a, 5v. 2 a.... 16/9 
300-0-300 v. 70 mA, 6.3 v. 2.5 a.... ... 1619 
350-0-350 v. 80 mA, 6.3 v. 2 a, 5 v. 2 a... 18/9 
250-0-250 v. 103 mA, 6.3 v. 4 a, 5 v. 3 a 2219 
300-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a 22/9 
350-0-350 v. 100 mA, 6.3 v.1 a, 5 v. 3 a 2219 
350-0-350 v. 100 mA, 6.3 v. 4 a, C.T. 

0-4-5 v. 3 a ............... 23/9 
350-0-350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a.... 29/9 

FULLY SHROUDED UPRIGHT 
250-0-250 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a, 

Midget type 2; 3-3in. ,-. .,- 17/6 
350-0350 v. 70 mA, 6.3 v 2 a, 5 v. 2 a ... 19/9 
250-0-250 v. 100 mA, 6.3 v.-4 v. 4 a, 

C.T. 0-4-5 v. 3 a ':.. .. . :.. 26/9 
250-0-250 v,100 mA, 6.3 V. 6 a, .5.v. 3 a, 

for R1355 conversion , . ,- ,,. 31/- 
300-0-300 v. 100 mA, 6.3 v-4 v. 4 a, 

C.T. 0-4-5 v. 3 a . .. .- :.. 26/9 
. 350-0-350 v. 100 mA, 6.3 v. 4 a, b v. 3 a 23/9 
350-0-350 v. 100 m.A, 6.3 v.-4 v. .4 a, 

C.T. 0-4-5 v. 3 a 27/9 
350-0-350 v. 150 mA, 6.3 v. 1 a, 5 v. 3 a 33/9 
350-0-350 v. 150 mA, 6.3 v. 2 a, 6.3 v. 2a 

o v. 3 a. 35/9 
425-0-425 v. 200 mA, 6.3 v..4 a, C.T. 

0.3 v. 4 a, C.T., 5 v..3 a. Suitable 
Williamson Amplifier, etc. ... 4919 

450-0-450 v. 250 mA, 6.3 v. 6 a, 6.3 v. 6 a, 

E.H.T. TRANSFORMERS ` 
2,500 v, 5 mA, 2 -0-2 v. -1.1 a, 2 -0 -2 v., 

Lla for VCR97, VCR517, etc.: ...36/6 
ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 cis - ,.. ... 14/9 
120 v. 40 mA, 5 -0 -5 v. 1 a 
90 v. 15 mA, 4-0-4 v. 500mA 
SMALL POTTED MAINS TRANSF. 
Removed from New Ex -Govt, units, 

Primary 0-200-230-250 v, Secs. 
250 -0 -250 v. 60 mA, 6,3 v: 2 a, 1.1 s 5.v. 2 a Size 31 x 41x 3in. 

CHARGER TRANSFORMERS 
All with 200 -230 -259 v. 50 c/s Primaries : 

0 -9 -15 v. 11 a. 11/9 ; 0 -9 -15 v, 3 a, 16,9 ; 

0- 3.5 -9 -17 v. 3 a, 17/9 0 -3.5 -9 -17.5 v. 4 a, 
18,9 : 0 -9 -15 v. 5 a, 1919 ; 0 -9 -15 v. 6 a, 2279. 

SMOOTHING CHOKES 
, 

250 mA 5 H 100 ohms .,, ... 
150 mA 7 -10 -250 ohms ... ... 
100 mA 10H 2O0 ohms . -. 
80 mA 10 H 350 ohms ... ... 
60 mA 10 H 400 ohms ... 

OUTPUT' TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 

3!9 
Small Pentode, 5/0000 to 30:.- ... 3 9 
Standard Pentode, 5,00061 to 30 -,. 4'9 
Standard Pentode, 718,0000 to 3D ... 419 
Multi -ratio 40 mA, 30 : 1. 45 : 1, 60 : 1, 

'90 : 1, Class B Push -Pull .. 5/6 
Push -Pall 10 -12 watts 6V6 to 30 or 

1552 ,.. 
10 

- ... - :,, 15'9 
Push -Pull -12 watts to match 6V6 

to 3 -5 -8 or 150 ... ... ... ... 16.9 
Push -Pull 1548 watts. 6L6, -KT66 ... 22,9 
Push -Pull 20 watts, sectionally 

wound 6L6, KT66, etc., to 3 or 150 47'9 
Williamson type exact to spec. ... 85/- 

SILVER MICA CONDENSERS. 5 10 
15, 20, 25, 30, 35, 40. 50, 100, 120, 150. 200, 
230, 300, 400, 500, 1,000 (.001 mfd.), 2.000 pfd. 
(.002 mfd.), 6d. each ; 3'9 doz. One type. 

R.T. 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. accumulator 
Price with louvred metal case and circuit. 
29/6. Or ready for use, 8/9 extra. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all dry 
battery eliminator. 
Size 5l x 4.5 x 2in. 
approx. Completely 
replaces batteries sup- 
plying 1.4 v. and 90 v, 
where A.C. mains 200- 
250 v. 50 c /s. is avail- 
able- Suitable for all 
battery portable 
receivers requiring 
1.4 v.- and 90 v. This 
includes latest low 
consumption typos. 
Complete kit with dia 
ready for use, 46/9. 

am LAuui. or 

Type BM2. Size 8 x 51- z 
(1 in. Supplies 120 v., 
90 v., and 60 v.; 40 rn.a. 
and 2 v, 0,4 a to l amp, 
fully smoothed. There- 
by completely re- 
placing; both H.T. 
batteries and L.T. 
2 y. accumulators. 
When connected to 
A.C. mains supply 
200 -250 - v. 50 c /cs. 

SUITABLE FOR All- 
BATTERY REC'El- 

VERS normally using 2 v. Accumulator. 
Complete kit of parts with diagrams and 
instructions 49/9, or ready for use 59:6. 

1 

SPECIAL OFFERS 8 -9 mfd, 450 v. 
small can electrolytics in lots of'srx, 
1/6 ea, Sma11.0005 mfd, .2 Gangs, 4 /Sea. 

T.V. CABINETS. Leading manufacturer 
urpl us. Attractive design. Walnut 

veneered. Type for 12in. Tube, 29/6. 
Type with doors for 15, 16, or 17in. Tube, 
53 -19 -5- Carr. 7/6. 

VOLUME CONTROLS with. long (Tin. 
diam-) spindle, all valves less switch, 
2/9 / with 2.P: switch 319 : with D.P. 
switch, 4/6.. 

EXTENSION 
SPEAKERS. 
Ready for use in 
walnut veneered 
cabinet. 
61M. 2 -3 ohms. 29'6. 
Gin, 2-3 ohms, 3519. 
very limited number. 

GARRARD RC72A -3 -speed Auto - 
changers with latest type High Fidelity 
Turnover Pick -up Head 6 (ins., plus 
716 cara. 

Assembled 6 v. 
or 12 v. 4 amps. 

Fitted Ammeter and 
variable charge sel- 
ector. Also selector 
plug for 6 v. or 12 
v. charging: Double 
fused. Well ven- 
tilated steel case 
with blue hammer 
finish. 

Ready 
mains 
eads. 

69/6 
for use with 
and output 

Carr. 3/6 

MANUFACTURERS' SURPLUS 
MAINS 'TRANSFORMERS. Primaries 
250 -250 v. 50 eis. Fully shrouded upright 
mounting 925-0-425 v. 150 mA, 6:3 v. 3 a, 
5 v. 3 a, 29/11, post 2 / -. Wearite 325 -0 -325 v. 
100 mA, 6.3 v. 2.5 a, 5 v. 2 a, 19/9. 

EX-GOVT. TRANSFS.,230/250 v. 50 eres. 
8.8 v. 4 a, 9/9 ; 460 v. 203 mA, 6.3 v. 5 a, 25 9; 
300-0-300 v. 150 mA, 4 v, 3 a, 919 ; 0-16-18- 
20 v. 35 a, 6916, carr, 716. 

EN- GOVT. SMOOTHING CHOKES 
250 mA,SH 50 ohms ... ... ... 12.9 
150 mA, 10 H 100 ohms ... ... .,.11`9 
150 mA, 6 -10 H 150 ohms Trop. . 6; 9 
100 rnA. 10 H 150 ohms Tropicalised... 3'11 
L.T. type 1 amp, 2 ohms 

EX -GOVT. METAL BLOCK (PAPER) 
CONDENSERS 

4 mid. 500 v 2/9 ; 8 -8 mfd. 500 v 6'9 ; 
8 mfd. 500 v 519 ; 10 mfd, 500 v.. 6,9: 
15 mfd. 500 v., 6/9 ; 4 mfd. 400v. plus 2 mid. 
250 v., 1/11. 

EX- GOVT. E.H.T. SMOOTHERS 
5 mfd. 2,500 v. Blocks, 319 ; .1 mfd, plus 

.1 mfd. 8,000 v., 9'6. 

EX -GOVT, ELEC'TROLYTIC'S. Removed 
from unused equipment, 8 -16 mfd. 550 v., 
1,3 ; 16 -16 mid. 350 v., 1/3 : 1,000 mfd, 6 v., 
with clip, 119 : 50 mfd. 50 v., with clip, 9d. 

CONTROL PANEL with six position, 
3 wafer Yaxley switch, pointer knob, 
2 S.P.S,T. switches, various and 
sockets. Only 1/6. 
EX-GOVT. VALVES (NEW) 
1T4 7/9 EMI 8/9 EBC33 7:9 
1R0 7/9 EF39 5/9 6AT6 ;9: 
155 7/9 6V6GT 6/9 EB91 g,9 
3S4 8/9 6X5GT 7/9 ECC83 9:9 
5I14G 9/9 6L6G 11/9 EF36 4'9 
51(3G 8111. 807 7/9 EL32 3 9 
5Z4G 9/9 12A6 . 7/9 EL91 9 
6K7G 5/9 15D2 '9 KT44 9 
6148G 9/9 25Z4G 9/9 KT66 '19 
6SN7GT 8/9 35Z4GT 8/9 SP41 111 
6SJ7GT 619 6L6G 1119 SP61 g,9 
6F6G 7/9 M114 419 PX25 14,9 
EX -GOVT. ,'NIT RDF1. Brand new, 
cartoned. Complete with 14 valves, 
including 5Z4, E.H.T. rectifier, Mains 
Trans. Choke, etc. Only 29;9, cary. 7:6. 

EL.F.CTRI/I:YTICS (current production, 
NOT Ex-Govt. Can Types 

Tubular Types 8mfd. 600 v. 2I1 
PpF 450 v, -:- 1/9 16 míd. 500 v. 3;9 

16mfd,350v. 1 11 
16 uF 450 v, ... 2:9 
32'pF 350 v, .:. 2.11 
32 mfd. 450 v, 479 
64 mfd. 450 v. 3 11 
100 mfd. 450 v, 4, 9 8-F9 
8-8p16rF 

450 
450 

v.v.. ., 
2211 

16-16pF 450 V. 3 1.1 
16-320F 350 v, 4 9 
32-320F 350 v. 4,9 
32-32c-r 450 v- 5,9 
60-100 mfd. 

350i, 611 
64-120 mfd. 350x.7:9 
100-200 mfd. 

100 mfd. 25 V. f2/3 275 v. 6/9 
Many others in stock. 

E mfd. 500. v.. 
16,,,F 350 v. ... 
160F450v, ... 
16riF 500 v. ... 
32pF 350 V. ,.. 
a2 mid. 500 v. 

2/6 
2/3 
2/9 
3,9 
3/9 
5/9 

1511F25v ... l'3 
50µF 12 v. .. 1l3 
50 mí'd. 25-v.... 1/6 
701/F 50 v. ,.. 1/9 
7.00 mfd. 12 v. 1/9 

liU?i'IS :dIOLDSEAL CONDENSERS. 
.005 mfd. 400 v., .01 mfd. 400 v., .04 mfd. 510 
v., 576 doz. (one type) ; -.1 mfd. 500 v., Sd. 
ea. ; .25 rnfd. 500 v., 1/3 : .5 mfd. 503-v., 
1/8 ea. 
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER R.S.C. 30 WATT ULTRA LINEAR NEW 1956 Model High -Fidelity Push - 
Pull Amplifier with " Built -in " Tone 
Control, Pre -amp stages. High sensitivity. 
Includes 5 valves (807 outputs). High 
Quality sectionally wound output trans - armer, specially designed - for Ultra 
Linear operation, and reliable email 
condensers of current manufacture. 
INDIVIDUAL CONTROLS FOIS BASS 
AND TREBLE Lift" and "Cut." 
Frequency response ± 3 db. 30.33,000 c c. Six negative feedback loops, Hum level 
71 db. down. ONLY 70 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 
ups and practically all microphones, Comparable with the very best designs. For STANDARD or 

O 
LONG - DARD 
RECORDS. F o r 
MUSICAL INSTRU- 
MENTS such as STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 20 mA. and 6:3 v. 
1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12-9 -7in. For A.C. mains 200- 230 -250 v. 50 c /cs. Outputs for 3 
and 15 ohm speakers. Kit is complete to last nut, Chassis is fully punched. Full Instructions and point -to-point wiring diagrams supplied. Unapproachable value at £7115! -, or factory built 451- titra. Carriage 10/ -. 
It' re uired louvred metal cover with 2 

rryìng handles can ee upollee. Kit 
1. "6. Additional input socket with asso- ciate Vol, Control. so that two different 
inputs such as Gram and Mike" or 
Tape and Radio can he mixed, can be 
provided for 13- extra. 
TERMS on assembled two Input model. 
DEPOSIT 25'6 and nine monthly pay- ments 224. 
RI(:H - FIDELITY MICROPHONES 
and SPEAKERS in. stock. Keen cash prices or H.P. terms if supplied with am. lifter. 

FOUR STAGE RADIO FEEDER 
UNIT, Design of a High -Fidelity Tuner Unit T.R.F. L. & M. Wave, Full decoup- ling. Only 250-400 v 10-15 mA, H.T. A highly son required from main amplifier. Three sitive 4 -valve valves and low distortion Germanium quality am- diode detector. Flat- topped response p 1 i f i e r for characteristic. Loaded II.F. arils. Two the h o m e , variable -Mu controlled H,F. stages. small club, 2-Gans condenser tuning. Detailed wiring etc. Only 50 diagrams, parts lists and illustration, millivolts in- 
0!0. Total building cost, £31.5' -. put is re- 
QUALITY SUPERMET FEEDER q u i r e d for 
UNIT DESIGN. L. & M. Wave. Detailed full output 
Wiring Diagram, instructions, parts list s° that it is 
and illustration, 2/6. Unit can be built suitable for 
for £4151 -. use with the latest high- fidelity pæK -u 

_ heads. in addition to all other types oft 
(I ARRARD 3-SPEE D AUTO- pick -ups and practically all mikes. 
CHANGER RC110. Cu rent Mode/, Separate Bass and Treble Controls are 
Brand new, cartoned Provision for provided. These give full long- playing 
taking 10 records. Fitted High -Fidelity record equalisation. Hum level is 
turnover pick-up head with dual sapphire negligible being 71 db. down. 15 db. 
point stylus for Standard or Long- playing of negative feedback is used. R.T, of 
reçords. Very limited number at only 300 v. 25 mA. and L.T. of 6.3 v.-1.5 a. 
£811716. Carr. 516. is available for the supply of a Radio 

- - Feeder Unit, or Tape Deck preampli- DECCA 1ZECORD PI AY iNG DESK fier. For A.C. mains input of 200 -230- M.E. SPEAKERS 2 -3 ohms, Qm. R.A. with High -Fidelity crystal plek -up. 250 v. 50 c /es. Chassis is net alive. Kit Field, 600 ohms, 1119. loin. R.A. Field, Turnover head has dual sapphire point is complete in every detail and includes 1,000 ohms, 2319. 101n. R.A. Field, 1.500 stylus for Standard or Long- playing fully punched chassis (with baseplate) ohms, 23/9, records. 33t and 78 r.p.m. For mains with green crackle finish, and point - supply 200 -250.v. 50 e /cs. A.C. Brand new, to -point wiring diagrams and in- COAXIAL CABLE 75 ohms, 'in, 8d, cartoned. Only £6/17 /6. Carr. 5.6. structions. Exceptional value at yard. TWin 'Screened Feeder, 11ií. yard, 
DEFIANT RECORD PLAYING UNPIN only âÆ115. " -, or assembled ready for SELENIUM RECTIFIERS Turntable for standard 101n. and 12in. use 25'- entra, pins 316 cuir. 

F.W. Bridge Type L.T. Types H.W. 

R.S.C. 4 -5 WATT AS 
HIGH -GAIN AMPLIFIER 

NIGH- FIDELITY AMPLIFIER A6 
A highly sensitive Push -Pull, high output unit with self- contained Pre-amp Tone Control Stages. Certified performance 
Ogures compare equally with most ex- 
pensive amplifiers available. lïtun level 
70 db. down. Frequency response ±3 db. al- 30,000 c /os. A specially designed sectionally wound ultra linear output transformer is used with 807 output valves, All components are chosen for reliability. Six valves are used, and separate Bass and Treble controls. Mini- mum input required for full output is only 30 millivolts so that ANY HINT) OF MICROPHONE OR PICK -UP IS SUIT- ABLE. The unit is designed for CLUBS, SCHOOLS, THEATRES. DANCE HALLS or OUTDOOR FUNCTIONS, etc. For use with Electronic ORGAN, GUITAR, STRING BASS, etc. For standard or long -playing records. OUT- PUT SOCKET PROVIDES L.T. and H.T. for a RADIO FEEDER UNIT. Amplifier operates on 200-250 v. 50 cues. A.C. Mains and has outputs for 3 and 15 ohm speakers. Complete kit of parts with 

Y punched chassis and point- torpoint wiring diagrams and instructions. 
If required cover as for A8 ' ONLY can be supplied for 1716. An extra input with asso- l 
Mated vol. control so that GNS. 
two separate inputs such as Gram. and Mike can be Carr. 101 - mixed, can be provided for 13 extra. The amplifies' can be supplied factory built with 12 months' guarantee for 501 - extra. TERMS for assembled two input modal : DEPOSIT 28/9 and 9 monthly payments of 28/9. 
P.M. SPEAK/Rs. All 2 -3 ohms, lin. 
PlS I9 in 1 l 

tin. eseY, 16 ;9. Bn P a. 99. . Plessey Heavy duty, 26.'9. will. R.4., 26/9. 12in. Plessey, 2941. loin. W.B. 
' Stentorian " 3 or 15 ohms type HF1013 10 watts, high -fidelity type. Highly recommended for use with any of our amplifiers, £4!10/9. 

15 ohm FIDELITY SPEAKER with built -in tweeter (completely separate elliptical speaker with choke, conden- sers, etc.) providing extraordinarily realistic reproduction when used with our A8 or similar amplifier. Rated 10 watts. Price complete. only £517:8, 

70 r.p.m. records (fitted auto -stop) and 6;12 v. 1 a, 519 6-12 V. #a. H.W., 2:9 high impedance magnetic pick -up, moun- R.S.C. TA1 HIGH QUALITY TAPE II.T, s ILIV. lad in attractive polished walnut finish DECK AMPLIFIER. For ALL Tape 612 v. 2 a. 8 19 drawer -type cabinet. Exceptional value Decks with High Impedance, Playback 6112 r. 3 a. 12.9 
150 v. 40 mA. 3.'9 at £517,6, plus 716 Carr, and Erase Reads, such as Lane, 250 v. 50 mA 5,9 

Trnvox etc. Adjustment Ready for 6.12 v, 4 a. 169 250 v. 80 mA ;g R.S.R.-MONARCH 3-SPI F D MINER 612 V. 6 a. 19'9 250 v. 150 mA W, to type of deck made by Use ONLY 
6 -i v. 10 a. 25 ;9 300 v. 250 mA. 12:^ AL TOCHANGER. For standard 20(7 250 alteration of a resistor. For v. 50 c;s mains. Autochanges on all A.C. Mains 230 -250 . 50 c;es. 3 speeds, Plays Ten mixed Tin SOrti. GNS. R.S.C. `3 -4 WATT A7 and 121n.records. Separate sapphire styli Positive compensated identi- HIGH -GAIN AMPLIFIER for L.P. and 78 r.p.m. High-fidelity type fication of recording level by Magic For 230 -250 v. 50 a /es. Mains input. crystal pick -up. Minimum baseboard Eye. Recording facilities for 15, 71, or Appearance and Specification with size needed 14in. x 12in x 5'in high. 3ín. per sec. Automatic equalisation at exception of output wattage, as Al. Brand new, cartoned. at £7_/15 . carp. 3,6. the turn of a knob. Linear frequency Complete Kit 'with diagrams, £3115' -, response of 4,3 db., 50- 11,000 c.p.s. Nega- 

AA ALNUT VENEERED CABINETS, tire feed -back equalisation. Minimum Assembled 2216 extra. Carr. 316. (Et .leading manufacturers Table Radio- nricrophony and hum. High output with gram Cabinets) designed for above B.S.R. completely effective erasure and dis- THE SKYFOUR T.R.F. RECEIVER Changers. Brand new, cartoned.. Only tertfonless reproduction. Sensitivity is A deign of a 2 -valve 230-250 v. A.C. Mains £3i19,6, Carr. 716. - 15 millivolts so that any kind -of crystal receiver with selenium rectifier. It con - 
microphone Is suitable Only 2 milli- wits of a variable -Mu high -gain H.F. 3.4 WATT QUALITY AAIi "I,IiIER, volts minimum output required from stage followed by a low distortion anode Designed for use with B .R. Auto- Recording head. Provision is made for bead detector. Power pentode output is changer and above cabinets. Fitted feeding it P.A. amplifier. Unit can also be used. Valve line up being 6K7, SPe1, separate Bass and Treble cohtrols. Vol. used d as a grant- amplifier requiring input 6F6G. Selectivity and quality are well up Control and mains switch- Late et type of 0.75v. R.M.b. Carriage 7/6. Illustrated to etandard, and simplicity of construc- B.V.A. valves used. For 200-250v. A.C. leaflet Od, lion is a special feature. Point -to -point mains. Ready for use Only 2319:6, wiring diagrams, instructions, and parts Barr 3:6. list, 119. This receiver can be built for a I ICK r. Ps Coll2ro logh- fidelity high maximum of £4 /1913 including attractive EI I IPTICAL P.M. SPEAKER 

" 

Y.., a 4in. impedance rna nets type. Only 31,6. i Brown or Oream Bakelite or Walnut Goodman. Suitable for above. 19 6. Brand New i veneered wood cabinet 12 x 61 x 51 in. Terms : C,lö-,O. or C.O.D. NO C.O.D. tinder £1. Post 1'9 extra under £2 2 :9 extra under £5. Open 9 to 5.30 t Sat s. until 1 -pan. Catalogue 6d., Trade List 5d S.A.E. with all enquiries. 
(LEEDS) LTD. RADIO SUPPLY CO B 32, THE CALLS, LEEDS, 
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types Ti I, Tl2 & 113 

Send ror data sheets of these transistors t 

save space power & weight 
: 9ik1K)'.1y. 

These long -life transistors in your circuits will save space-and power and 
incidentally save weight. Exhaustive tests by our unique triple -test process 
have proved their reliability over a long period. 

Their small si?a and low consumption permit the design of light, compact 
equipment and, since the cases are of metal, there is little danger o` 
accidental fracture. 

The BRIMAR TP1 and TP2 are point contact n type, germanium transistors. 
Type TP1 may be used in control and switching circuits at frequencies up 
to 100 Kc /s and will work consistently and reliably within this range. 
Type TP2 may he used as an amplifier or oscillator at frequencies up to 
2 Mc /s. Collector dissipation 150 mW max. at 20° C. The BRIMAR 
TS1, TS2 and TS3 are p.n.p. alloyed junction transistors intended for use 
in low frequency applications up to 500 Kcls. These transistors are fully 
hermetically sealed, They are thus immune from the effects of humidity 
and noxious atmospheric conditions. The collector dissipation of these 
types is 50 mW at 20° C. The TJ1, TJ2 and TJ3 are similar to the TSI, 
TS2 and TS3, but have a collector dissipation of. 200 mW at 20° C. and 
are somewhat larger in size. 

5tlrllQfpl'Cl Telephones and Cables Limited FOOTSCR;.Y, S9D31116°, KENT Footway 3333 

JANUARY 1933 This latest Goldring No. 500 is o combfete answer 
P. WILSON, M.A. " The Gramophone " APRIL 1955 Difficult to improve on the price and performance 

D. W. ALDOUS, M.Inst.E., M.B.K.S. " Record Review " JUNE 1955 Rated best Cartridge -best buy 
Special Report en 26 Hi -Fi Pick -Ups by a leading Testing Organisation, U.S.A. JANUARY 1956 A lovely Pick-Up 

P. WILSON, M.A. " The Gramophone 
FEBRUARY 1956 In terms of what you receive for dollars spent the No. 500 

is a noteworthy bargain 
" High Fidelity " U.S.A. 

MARCH 1956 One of the things audiophiles have prayed for 
Audio -High Fidelity " U.S.A. 

APRIL 1956 This No. S00 is capable of a truly outstanding performance 
D. W. ALDOUS, M.Inst.E., M.B.K.S " Record Review " 

GOLDRING VARIABLE RELUCTANCE CARTRIDGE No. 500 
type 500 

(2 Sapphires) f2.10.0 P.T. 19/6 
Type 500 /S.D. (I Sapphire, 

Standard, I Diamond 
LP) £6.0.0 P.T. £2.6.10 

SUPER 500/MSD £7.1.0 P.T. £2.15.0 

COMPLETE IN PICK 
L56/500 E5. 0.0 

L56/500S.D. E8.10.0 

UP ARM 
P.T. E1.19.0 

P.T. £3. 6.4 

Write for Technical Reports onl reprints to : 

GOLDRING Manufacturing C6iiifianY ,(.targai Britain) LTD 
486 8 488 HIGH RO., LEYT,ONSTi)NE tGBN DON E. I re:. LEY-tem./ft. 8343-4-5 
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FOR VALVES-GUARANTEED NEW AND BOXED 

56 1 E(( 1 8'6 ¡ 1L31 126 
I '. 5 6 r 1;1 4 12-6 

6 1 1-,30,0 

49 ; L,'110.+ 11¡6 
0L4 56 6P11 126 2 3' E 11r21P'6 
1.A3 316 61013 14:- 1 1 ' 7tt T.- , 10!6 
1AyGT 6'6 BFLr 14.- - 10 _ gI _ 8;6 
1A7 11,6 6G6(3 4. ri 12 6; icfcci 11;6 
1C GT 96 6116 36 0,1-0 12 6'. 1:I' t 11"- 
1H5GT10/6 6J,01GT5' Io1'I 71.6 i 0 04 13;6 
1L4 6/6 6J5M 66 3an 138 1h 3 10/- 
1hD5 66 616 7/6 13' .A3 69 , I!F>.; 12,6 
1N5 10'6 6170 6r6 1':UI; 66 t l':1`3 1316 
tR3 Si,. 6K6GT 7/- 12 A'1'7 9:- 

l 
Pa.ai. 10:6 

- 7'6 6107G/GT 1?4'( : 96 V 
EI s t 12;- 1 76 59 12A'S 16- ¡ Wí.d 51- 

1175 81- 61C7 69 12i1l 10'- L1101 11!6 
2N.2 4j- 61C8G 8¡9 - 12H6 "- o- EM-6) 1.1i- 
3A4 6KSGT 9/6 12.10 gl_ ï 70tia1 11,6 
3Q1 9;6 6L6(3 9/- 12J7 96 Í E112 10!- 
3Q3 101- 6L761 76 12K7 8:- 

1 

1:/ t 11/- 
3D6 51 6N7 7_ 126-3 11- t E/,30 10,'6 
334 7/6 6Q7G1GT l'' Q- 96 I EY86 1418 
3V4 8;6 9, 31' 2:6 I LntS 2'- 
4D1 31- 6S 1. A7GT 8 rc 6 I 7 E161 
413A 12!- 6507 7,6 128Ï17 5-0 i l'1A 4 ,00 

e,_ 

42 81 66117 6' 123J0 8:- Í 10- 
5R4Cy 9i6 68J7CT 8 1281:7 6- f (17s3 12'6 
5I14 Sf- 6367 516 123Q7 91 `, lt:;" 5- 
5Y3GT 8/6 631,7 8-- 1487 12,6 ! III O 5'6 
vL.. 8,6 6SN7 61- 201t1 166 f lí I: 1:336 4,- 
5Z4G 8/9 6SQ7 96 201.1. 126 7 AT.2:;DD8,- 
6A7 116 6337 8;3 `-'BóDff 10;- I ll.i"L1C 61 
6A3CT 10/6 6114GT 15 91er-'1' 9, 6 HP 1 Lid 51- 
6AC 66 6L 000 8 6 5U3 T i( It 9;6 
GAGS 66 6117G 9 10'- 11 3 1016 
6AK5 616 6V6CiG1 °sY-c! 9'9 ; R, 8¡8 
6AL.', 7/- tl8 t,Z4r 96 ' K1 : 5;- 
f,AMS 51- 6X4 9:- 23Z6('P 916 Si'1'3:IC 10'6 I A-11116 

rAMlí 7/6 6%5G/CA' 3511a :T 9= 1 hLL 11 - 1 
N' R119 

64QS 9/- 719 31lc'1 9`- Arl. 12 - I I.I 6 "- 
6AT6 8i9 7B6 9/6 25Z4 86 1(9 v I. 7 9 1 I G 58 
6B4 51- 7B7 9, 50L6 86 [ K1 V,a0; 8 6 1 i I;U'::0 
6D4 4¡- 7C5 86 A,AIi 8- f 10 vi1 6'- 
fBA6 8/- 7C6 91 A(611\ '. 11 : 6:9 N' 0._53 

6BEî 81- 7117 8/6 "- L I Y.- 5.- v 3 
9131V6 S'6 7Q7 8 A841 10 - 1 I 69 17.. S- 
6C4 71_ 7R7 8,6 A11k1 5'- Y 5 1 

F 1 6:- 
0i3GT 76 737 9/- (.230B 8'- 

i 

1 E\"5 6.- 1 V1'3.! 8:9 
11CI1 66 7Y4 8,6 C30.-. 8- t 

Pll 4 9- F1 ai4 
rta'+ 216 5 1016 

C)FR31,.i 128 PL-i,8,6 I F'Ul:111 
3:B 

4C9 19:6 77 8 
I Ci16 8r- 80 8/6 DB" vi 10-- Ik 4'- i F, ï 8 6 
ODO 7/3 807 86 IAi t 120 In 34 16- RGt - 8'- 
6F1 136 81S2 219 EB41 9;- 1 I 1 1d 9i- \43 10:- 
-PrG 7,8 962 26 EBC41 10'- I I !1T2 12;6 

i 
i68 1116 

61GN 716 9001 56 RBI3u 11-- l P413±3 12,6 
I 

163 f);- 

l'.. . 136 
Yv., 1q;- 
1'1I 11,6 
11T: 10'6 Ql , e W6 

Í( I'J 13:6 
Y.ITT 

619 
I n 9- 

t:_2 s-- 
rs:,_ 13;6 
V 10'- 
C 19N 11:6 
L 6E42 1216 
L'L+13. sl- 
II16.141 11¡- 
1T01142 11- 
1:1,41 11:6 
LL41. 116 
l Y41 101 

- 
V153 6;6 
FR.,4 2`- 
V1116) 7,'6 
1R:dî 
FRJï &- 
FRIÜ 3:6 
v itea t 3i3 
YR66 39 
F1&,1 51 
v1 IISY7F 

7:6 
F19> ; 

F 610330 

4;- 

LOUDSPEAKER CABINETS 
This attractive walnut finished 
cabinet is available for 6 .n. or 81o. 
speaker units: Metal speaker fret. 
complete with back and rubber f ce, 

6 in type 
Measures 8Iin 87in. a 4,.n. ai, 
bass. Price 16/6 each. 
Sin. type 
Measures 10 /io. 4 10zit, S 511 at 
base. Price 206 each. 
tin. type 
Meääares 0/lu. s 41in. s 7113... 

PUBLICATIONS 

* 

Each 
No. 124 -Bernard's Radio 

Manual " AT A GLANCE 
EQUIVALENTS." *More 
than 8,000 Frew hued. 
* All Equivalents 1 v: 
0110 line. * ,1 my, Aie 

.ee_. IN cc t.}pe:s. * Com- 
plete CV to Commercial 
Listing 
No. LW-RM.! Tuner Conatruatiou 

by W. J May. * Easy to build Point lo 
l'ointW ring. * xlerlli_.h 
Fidelity Bes1unne. * :S3 

Pages. * All Ccanpnuenid 
for t1 e trrcuit available es 
stock 2!6 

II you are not in possession of 
'Our 1956 24 -page illustrated 
catalogue, please forward Bd. 

for your copy. 

WIRE WOUND CONTROLS 
Ey (',horn. etc.. ail with lin. spiral lc 
5 ohm... ) okras, 200 ohms. 
ohms, li 0 (i ohms, 1K ohms, 53.. ohms 
ii OK ohms, 0K hn 1' ohm, au, 
5011 ohs,,. Ali 2,6 e.kb. 

A NEW ALPHA KIT 
FOR YOU TO BUILD 
Modern Portable. A.C. /D.C. 
Mains /Battery Receiver. Four 
valves (DK96, DL96, etc.), 2 
Waveband Superhet. ln an 
attractive Lizard Grey Case, 
size 3lin. x 3 in, x 

Full Kit of Parts down 
to last nut and bolt. 

£9.9.Q, 
Or if you prefer you can build the batters' 
version first for £7.17.6 and add the mains 
components later. 

Post extra on Kit, 2/6. 
Full Circuit Diagram, Shopping List, and 
Point -to -Point Wiring Diagram, 2/6. 

* * * * * * * * * * * * * 

MAINS TRANSFORMERS 
3 WAY MOUNTING TYPE 

MTl 
Primary 200-220,240 v Secondaries 250-0-230 v. 80 m'a 0 e. 

4 .0=v 2anp. b,iv tapped at 18;6 
, 

NT2 
Prim. e? 200,220-24n - 8-, 550-0-350 V. 80 r - 0-0.3 :. 

4 amp. 0-5 v. '2 amp. both capped at s v each 18;6 
MT 
Primary 200-220-240 v. Se,ondary 

0 
30 v 

t 
n Tape at ., 4 

r, 18r5 6t 8v,9v.,1f I ,1 v e 

Please add 2/- per tr.msfornctr post and packing. 

CHOKES G.E.C. CABINET LOUD - 
20H,25oohms.,60 MU. camp SPEAKERS, 

construction, each 61- Cat. No. BC1055 
1.011 200 ohms, 90 M4 Clamp 79h1. P.M. inoying coil loudspeaker 

construction, each 9/3 unit, 2.4 ohms with volume untatol 
161f 200 ohms, 150 M.A v ver attractive cabinet. .Price 

Clamp construction, eavh 13í- 52j8 each, post 2,6. 
101. 300 ohms, 40 16;A - 

Midget Clamp ecnstr)seti "n, CONDENSERS 
each '/3 BEC 100 MFD 25.v - 1B 

TRANSFORMERS FOR 
BATTERY CHARGERS 

2:10 v. Input Tapped 6 -1.2 v. 
1 amp., each 

250 v Input Tapped 6-12 v 
p (Both sit -h tap o 

Primary for 2.5 V. Pilot 
light), each 

HEATER AUTO 
TRANSFORMERS 

De=igned to adapt olmmm 
IOW tension voltages 4 v 

Y 0,3 v. at 3 amp0., cu.: 
- tapped and into v enceabl , 

each 719 

1316 

3; 

TYANA SOLDERING IRON 
Lightweight 40 waft iron, wit ea,silg' 
replaceable elements am i bits. Bell Lee 7 -pin 1168 ,..10,e., 
200' ,a T., price 16t9 each. each 

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

BEC 500 MFD 12 v 1 9 
'TCC 25 MP D 23 v 1 
D1 BiLITsR 100 M&'D 12 v.._ 1,9 
BEC 50 MFD 50 v 
TQC 25 Mb'D 50 V 16 
TOG 00 MFD 25 
T(C 2:50 MFD 12 v 16 
BEC 250 MFll 23 . 1-6 

.. BEC 12 MFD 50 
TX 50 MED 12 y 1;9 
BEC >0 250MiDGv 
DL III1 R 50--12 10I) 12 v°. , 

1'6 

OUTPUT TRANSFORMERS 
Multi Ratio Typc. each 66 
Midget for 364Output, each 4 
Standard 5,000 ohms, each 4 -6 
Standard 10,000 ohms. each. - 4' 
Igranic JacItt Pings, each 2,3 

i 5 /EVINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

TERMS : Cash with order or 
C.O.D. Postage and Packing 
charges extra, as follows 
Orders value 107- add I/- ; 

20/- add 1/6 40 /- add 2/- ; £5 
add 3/- unless otherwise stated. 
Minimum C.O.D. fee and 
postage 3/... All single valves 

postage 6d. 
MAIL ORDER ONLY 
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Cosmocord's Nerv premises 
mean even better all round service 

to . all users of ACOS products 

/ 
/ 

6 / 

® 

COME 

TO THE 

radio show 
EARLS COURT 

AUG 22-SEPT I 

STAND No. 202 

An expanding business needs expanding premises, and as 
the limit has been reached at our Enfield Works we have 

moved to modern and much larger premises at Waltham 
Cross right next to the railway station. Here we have 
more elbow -room for continued progress in the 

development and manufacture of ACOS Pick -ups, 
Microphones and Plastic Mouldings - and for pro- 

viding even better service to customers throughout 
the industry. 

* Incidentally, customers in the London telephone area 
who wish to telephone us can do so on the automatic 
system by dialling Will 5206. 
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PRACn 
EVERY MONTH, 

VOL. XXXII, No. 597, SEPT., 1956 

COMMENTS OF THE MONTH 

IMIEC802 
ED/TOR : F. J. CAMM 24th YEAR 

OF ISSUE 

BY THE EDITOR 

Editor:el and Advertisement Offices : 

tioal Wireless," George IIewnes, Ltd.., Tower House, Southampton Street, Strani, W.C.2. 'Phone : Temote 5ar 4538. 
Telegrams : lie:vnes, Rand, London, 

Registered at the G.P.Ó. for transmission by Canadian Magazine Post. 

Valve Prices 
AS from July 2nd valve prices as well as TV 

tubes were reduced by amounts varying 
from 10 per cent. to 33* per cent. Valve 

manufacture is controlled in this country, as 
elsewhere, by a monopoly. Prices are agreed 
between the various manufacturers and they are 
unaffected to any great extent by free competition. 
It is generally known by the public that the selling 
price of valves and TV tubes has no sensible 
relation to manufacturing costs. A valve which 
may cost Is. or so to make reaches the public at 
15s., although set manufacturers are able to 
obtain them at greatly reduced prices. It may be 
that the spotlight on monopolies directed by the 
Royal Commission which is examining mono - 
poliesconsidered to be not in the public interest, 
has had something to do with this belated cut. 
which we are certain could have taken place 
years ago. 

Most of the patents relating to the valves have 
now expired, so the question of royalty pay- 
ments does not arise, yet as each patent lapsed 
prices were not lowered by the amount of royalty 
payable on each valve. It is understandable in 
the early days of a new industry that a certain 
amount of commercial exploitation will take 
place. The enthusiasm of the public damps its 
sense of values and high prices not justified by 
manufacturing costs and normal profits can easily 
be extracted. Unfortunately, as the industries 
develop, trade associations are formed to avoid 
what is known as a price -cutting war. Trade 
associations can perform a most useful function 
in stabilising prices at a reasonable level, so that 
employees can be paid reasonable wages. Some 
of them, unfortunately, go outside their original 
terms of reference. We know that the prices of 
labour, raw materials and distribution have soared 
in the past 10 years and manufacturers also have 
to provide for the much higher rate of taxation 
now imposed upon them ; but allowing for all 
these factors, prices could come down. The sales 
of radio receivers are falling and it may be that 
that factor alone could cause manufacturers to 
bring their prices more in alignment with the 
economic position. Otherwise, unemployment 
in the industry must continue to grow. 

A NEW EXHIBITION 

THE first Music Trades Exhibition will be held 
from August 28th to 31st at Park Lane 

House, Park Lane, London. Thus, it will for a 
few days coincide with the Radio Show, which is 

to be held at Earls Court from August 22nd to 
September 21st. Unfortunately, this exhibition 
is only open to the trade. Its introduction, 
however, indicates that at last the musical trades 
have realised that something must be done to 
meet the competition of radio and TV which is 
seriously affecting the sales of items such 
as pianos and stringed instruments. Fewer 
people, in this canned music era, are learning to 
play the piano and the fact must be faced that 
that is a tendency which cannot now be arrested. 
It would be impossible for a family to listen to 
radio and TV whilst children are practising scales. 
indeed, radio and TV are said to be interfering 
with the education of the nation because home- 
work is being neglected. 

On the other hand, the demand for electronic 
organs, as our recent series of articles has 
shown, continues to increase and it may be that 
within the next 20 years this wiil replace its older 
percussion counterpart. The electronic organ, 
however, still has a long way to go before it 

can really compete with the piano and it may 
be that special music will have to he written for it 
in view of the fact that there cannot be a 
sustaining pedal. 

PRINTED CIRCUITS 

MORE manufacturers are adopting the prin- 
ciple of the printed circuit, which makes 

assembly cheaper and wiring-up mistakes impos- 
sible. Coupled with the increasing use of tran- 
sistors in certain stages and the production of 
midget components, it is surprising that the 
physical dimensions of radio receivers have not 
been considerably reduced. This is probably 
because, as a manufacturer recently pointed out, 
set makers tend to hang on too long to their old 
cabinet designs. Now that plastics are being 
generally used for cabinets, the time has come 
when really attractive and small receivers could 
be produced. -F. J. C. 
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o 
Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Licences in force at 
the end of May, 1956 in respect of 
wireless receiving stations situated 
within the various Postal Regions 
of England, Wales, Scotland and 
Northern Ireland. The numbers 
include licences issued to blind 
persons without payment. 

Regic 
London Postal 
Home Countie 
Midland 
North Eastern 
North Western 
South Western 
Wales and Bor 

Total England 
Scotland 
Northern trek: 

Grand Total 

Radio and 

THE expected seasonal movement 
of sales of radio and television 

receivers from March to April 
shows falls of 10 and 13 per cent. 
this year, according to the monthly 
retail survey of the British Radio 
Equipment Manufacturers' Associ- 
ation, compared with falls of 17 
p>r cent. and 12 per cent. in 1955. 

Sales of radiograms, : which fell 
by 33 per cent. from March to 
April in 1955, `rose, by 8.per cent - 
this year. This is looked upon as 
a reaction from the exceptionally 
low sales of radiograms in the first 
quarter of 1956, which were 50 per 
cent. lower than in 1955, 

No significant change took place 
in April in the proportion of radio 
and television receiver sales under 
hire purchase or credit arrange - 
ments, but for radiograms the 
percentage rose from 54 -percent. 
in March to 63 per cent. in April. 

Television. and Radio r;eveloprnents 
in ,Australia 

NTEGOTIATIONS are at an 
1V -advanced- stage for the for - 
mation or a new Australian com- 
pany to be owned jointly by 
Associated Electrical industries, 
Ltd.,. and E. K. Cole, Ltd., in 
connection with , television and 
radio developments. 

It is proposed that the authorised 
capital will be £A1,000;000 and 
that this will be provided as the 
project develops. 

Discussions are proceeding for 

t 

s 

der Counties 

and Wales 

nd 

TV Sales 

Totals 
1,301,508 
1,294,450 
1,013,011 
1,3-21,339 
1,006,107 

830,939 
520,649 

7,288,003 
935,787 
206,639 

8,430,429 

By " QUESTOR " 

the distribution and servicing of 
the products of the new company 
to be dealt with by Australian 
Electrical Industries Pty., Ltd., 
which may also in the future 
participate in the new-company. 

Even Smaller Transistors 

FROM America comes news of 
the development and produc- 

tion of miniaturised transistors: It 
is stated that these are so Small that 
20 of them can be placed on a -. 

penny. They are of the p -n -p type 
with a gain of 70 db. The wafer of 
germanium which forms the basis 
of the transistor is smaller than a 
pinhead and the leads are soldered 
to a spot of iridium on each face of 
the wafer. The makers, Philco, 
when exhibiting the components at 
a recent convention, showed at the 
same time a complete amplifier 
built round them no larger than 
an average thumbnail. 

Mr. E. W. Chivers 
HE Ministry of , Supply an- 

nounces that Mr. E. W. 
Chivers has been appointed 

Principal Superintendent of the' 
Electronics Division of the Arma- 
ment Research and Development 
Establishment at Fort Halstead, 
Sevenoaks, Kent. Mr. Chivers 
takes tip his new appointment' in 
September, 1956. 

Latest Ship -to- Shore Telephone 
PYE MARINE, LTD., has been 

awarded á. contract by the 
G.P.O. to supply and install 'a 
frequenc'. modulated very high, 
frequency . coastal radio tele- 
phone station. This; the first of'. 
its kind to be set up in Britain, will 
be in operation on the 

the 
this 

autumn, and-should, in. the view of. 
the authorities, be of great assis- 
tance to shipping and trade. 

The Clyde station, using the 
" first choice International Marine 
V.H.F. Public Correspondence 
Channel " (frequencies 157.4 Mets 
receive, 161.9 Mc /s transmit), will 
also be the first station to operate 
to the new international Maritime 
F.M. Standards proposed by the 
United Kingdom. The installation 
on the Clyde will be based on the 
F.M. version of the Pye Tele 
communication " Ranger " series 
of equipment now going into pro- 
duction -the most modern mobile 
radio units in Europe-and will 
employ 100 -watt transmitters. 

Greenland radio station equipment, supplied by Marconri's, being 
assembled ready for despatch, at Chelmsford. 
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police. The fire was returned and 
the bandits withdrew." 

The set was sent to the nearest 
Marconi depot for examination, 
When the valve and screening can 
were replaced the set was found to 
be fully operational, and is once 
again in service. 

Ks. : ...t 

The damaged Transmitter -Receiver referred to on this 

Tesla Anniversary 

THE hundredth anniversary of 
the birth of Nikola Tesla was 

celebrated on July 9th. The modern 
electric power system is based on 
Tesla's rotating field multiphase 
alternating current ideas, invented 
about 1890, and it is often stated 
of him that his patents were so 
advanced that they expired before 
they could be put to practical 
use. He even produced a radio - 
guided submarine in the 1890s. 

Malayan Terrorist Casualty 

THE illustration above shows 
a Marconi V.H.F. Trans- 

mitter /Receiver type HP.11, which 
was hit by bullets during a 
terrorist attack on a rubber estate 
in Malaya. One bullet went 
straight through, and the exit hole 
can be seen in the front of the set. 
Another lodged inside the set 
after passing through a valve and 
screening can. 

The manager of the estate 
reported :- 

" We use five sets of this type for 
security on this estate ; one in the 
central police post, one in the 
estate armoured car and three in 
outlying divisions. 

" On March 24th in the early 
hours of the morning an unknown 
number of bandits fired into the 
police post in the Penari division 
doing little harm other than 
damaging the V.H.F. set and 
completely writing oil a small 
battery receiver belonging to the 

page. 

More Successes 
by E.M.I. 
Trainees 

IN this year's 
Craftsman - 

shipCompetition 
organised by the 
Physical Society, 
E.M.I. trainees 
have continued 
their record of 
successes in this 
annual nation- 
wide event open 
to many technical 
industries and 
itstitutions, and 
attracting hun- 
dreds of entries. 
The official 
results are :- 

Draughtsmanship 
Junior Grade. --1 st, D. J. Stevens, 

E.M.I. Engineering Development, 
2nd year apprentice, -age 18 ; 2nd, 
M. H. Thornhill, E.M.I. Engineer- 
ing Development, 3rd year appren- 
tice, age 19. Hon. Mention, J. N. 
Manley, E.M.I. En- 
geering Develop - 
ment, 2nd year 
apprentice, age 
18. 

Senior Grade. - 
Equal 2nd, D. T. 
Thomas, E.M.I. En- 
gineering Develop- 
ment, 3rd year 
apprentice, age 19, 
and K. A. Battle," 
E.M.I. Engineering 
Development, 4th 
year apprentice, 
age 20. 3rd, T. M. 
Lawmon,' ̀ F.M.1. 
Engineering Devel- 
opment, 4th year 
apprentice, age 19. ' Senior Grade 
prizewinners last 
year.) 

Svlran s B. 
Thompson Prize,-- - 
Hon. Mention, J. P. 
Simms. E.M.I. En- 
gineering Develop- 
ment, 4th year 
apprentice, age 20. 

Craftsmanship, -Class 4 (Blown 
Glass and Silica Ware). 

1st. D. B. Tuckwell, E.M.I. 
Research Laboratories, 4th year 
apprentice. age 20. 3rd, A. G. 
Thompson, F.M.I. Research 
Laboratories, 3rd year apprentice, 
age 20. 

Paris Starts Radio Taxi Service 
REPORTS received by Pye TeIe- 

communications Ltd., who 
have fitted out 50 Paris taxis with 
mobile radio, indicate that the 
service, which started early in the 
year, is likely to be a great success 
with Parisians. 

The control station, at the Head 
Offices of the Compagnie de 
Voitures of the Société Générale de 
Location, is in rue Broca. An 
aerial is installed in the rue Jean- 
Baptiste Clement -one of the 
highest points in Montmartre -and 
linked directly to the central 
exchange in rue Broca. 

M. Robert Catherine, the 
managing director, expects that 
within a year 400 taxis will be fitted 
with radio. " We want to recapture 
the suburban clientele we lost 
several years ago," he said, "and 
we believe that this innovation 
answers a real public need." 

A French newspaper reports, 
" Rue Broca is already snowed 
under with inquiries." 

(First prizewinner Switching on the latest weather report for puhl'C 
Senior Grade last reception on the 'phone in London. This is heard 
year.) on dialling !TEA 1122: 
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PRINCIPLES OF DESIGN 

AND SOME PRACTICAL 

CONSTRUCTIONAL DETAILS 

By T. S. Skeet 

AT some time or other every enthusiast who, 
carries out experiments involving the use of 
thermionic valves comes to the conclusion 

that the temporary provision of power supply for the 
valves in question takes up more time than does the 
experiment. The writer realised this many- years 
ago ; but it was not until the availability of war dis- 
posals equipment gave, as it were, a nudge to his 
elbow that he did anything about it, and then he did 
it so thoroughly that the making of the power unit 
became for a time of more importance than the 
experiments in question. Needing recently to use 
the power pack after a lapse of some two years, 
the author found that he had forgotten, to some 
extent, the functions of the various pieces of_ appara- 
tus -which go to make up the complete unit, and is of 
opinion that the time taken to familiarise himself 
with the unit will not be wasted if he can interest 
others in the apparatus in question. 

The power pack is made up on a base of tin. ply- 
wood 15in. by 1 lin. with an ebonite front panel 
14zi1. by 7án., on which all the control equipment is 
mounted. The whole of the unit, with the exception 
of the front panel, of course, is enclosed by a one - 
piece, four -sided aluminium cover, which readily 
drops into position and is secured by screws. , The 
cover has a small portion of the end faces cut away, 

to give access to certain output jacks and to the 230 
volt 50 cycle input. All outputs are brought out to 
terminals on the front panel and some of the outputs 
are duplicated on jacks to facilitate connection of 
pieces of test apparatus in frequent use. 

The illustration above shows the front panel and it 
will be seen that there are 17 labels indicating the 
functions of the controls and enumerating the various 
outputs. They layout of this panel will be given 
next month. 

Voltmeter Range Switch (SI) 
There are eight ranges, from left to right, as, follows: 

Full scale deflection represents 1,000 volts, 500 volts 
100, 50, 10, 5, half a volt and 100 microamperes. 

Voltmeter Selector Switch (S2) 
This switch connects the voltmeter as follows 

Position 1, to the 150 volt supply. Position 2, to the 
350 volt supply. Position 3, to the " Insulation Test " 
circuit ; in this position there will be no deflection 
unless the " Insulation Test " terminals are 

strapped," in which case the voltage will be 960 
volts and current will be 96 microamperes. When 
this supply is used to test the insulation of a piece 
of apparatus which has no measurable leak the voltage 
will be over 1,000 volts. The very high resistance ( I O 

megohms) of this testing circuit is 
of considerable advantage when 
testing capacitors because, should the 
capacitor have a leak, say, of 10 
megohms, the voltage applied to it 
will then be around 500 volts ; and if 
the capacitor leak is one megohm 
the voltage applied by the tester will 
be only 90 volts. The writer has never 
broken down a capacitor by using 
this tester and many a " low " one 
has been restored to service by the 
author's process of boiling in paraffin 
wax (the capacitor, not the author). 
Position 4 of the voltmeter selector 
switch connects the voltmeter via its 
range switch to the pair of terminals 
marked " voltmeter " on the front 
panel, for use in association \vith 
external measurements within its range. 
The voltmeter external terminals are 
under label 13. 

Potentiometer Selector Switch (S3) 
Four positions. No. 1. 150 volt 

circuit potentiometer. No. 2, 350 volt Top new of the completed unit. 
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potentiometer in circuit. No. 3, neither potentiometer 
in circuit. No, 4, both potentiometers in circuit. When 
this switch is in 'position 3 both potentiometers are 
available as variable series resistors, but the values 
may be reduced to zero by means of the potentiometer 
control knobs. 

Potentiometer in 150 volt circuit (RI) 

Indicator Lamps. 150 volts, 350 volts 
This label appears beneath a green and a red glass 

window, behind which are two torch 
lamp bulbs fed respectively from the 
small and large transformers. Either 
lamp glowing indicates that the 
associated transformer is 

350 volt Fine Control (R2) 
- The main 350 volt potentiometer 
is behind the large dial at the right - 
hand top corner of the panel. 

Voltmeter Shunt 
Switch S6, which cònnects a shunt 

across the microammeter (full scale 
deflection 100 microamps.) to make 
the FSD milliamps. This is to permit 
small currents to he taken from the 
960 volt supply for external use other 
than " insulation testing " ; and to 
give external access to the milliampere 
meter. 

Insulation Tester (S4) 
This simple looking two -way switch 

has twenty -four contacts, twenty -two 
of which are in use. The switch 
is used to convert the 350 volt rectifier into a 
voltage -doubler and to connect the " doubled " out- 
put in series with that from the 150 volt rectifier. This 
is the circuit which supplies the voltage for insulation 
testing. 

Transformer Selector Switch (S5) 
Position 1, small transformer. Position 2, large 

transformer. Position 3, neither transformer. Position 
4, both transformers. 

Power Section 
7,000 ohm potentiometer (R3) in the 350 volt 

c ircuit. 
Mains switch (S7). 
Insulation Test Terminals. 
Terminals for external use of voltmeter. 
150 volt supply. 
350 volt supply. 
4 volts A.C. 
6.3 volts A.C. 
In addition to the front panel layout drawing, there 

Sule view showing the selenium rectifiers. 

are two diagrams, one of which is the circuit diagram 
and the other the wiring diagram ; the latter will 
indicate to the initiated that the setting tip of the 
circuit is a job with plenty of interest. 

The voltage values for the 350 volt and 150 volt 
supplies, quoted in the text, are the nominal values 
which were aimed at in the design ; but the actual 
voltage output is 380 on no load and 290 volts. 
with a 36 milliampere load ; whilst the other supply, 
nominally 150 volts, is 170 volts on no load and is 

LIST OF COMPONENTS 
Transformer for the 350 volt supply. - Primary 

tapped 200, 220 and 240 volts. Heater wind- 
ing 4 volts and 6.3 volts. High tension output 
100, 150 or 300 volts. 

Transformer for the grid supply. Mains winding 
230 volts. Secondary 150 volts and second- 
secondary 2 volts for operation of the green 
pilot lamp. 

Rectifier for 350 volt supply. Two bars each of 
36 discs arranged in " bridge " formation. 

Rectifier for 150 volt supply. One bar of 36 
selenium discs, rearranged as explained in the 
text to provide full wave rectification. 

Twenty -eight microfarads of paper capacitors. 
For- Yaxley type switches. 
One six -pole two -way switch. 
One large 7.000 ohm potentiometer with 1,1M) ohm 

series resistor for fine adjustment (for 350 volt 
circuit). 

One small 100,000 ohm potentiometer for the 150 
volt circuit. 

One microammeter. 100 microamps FSD. 
One small switch for shunting the microammeter. 
One toggle -switch for mains supply circuit. 
Two small indicator lamps. Red for 350 volt 

circuit, green for 150 volt circuit. 
One two -pin " fused " plug for mains input. - 

Eight insulated type' terminals. Four other 
terminals.. - 

Two jack -type connectors for low- tension supply. 
Two jack -type connectors for 350 volt and 150 

volt supply. 
Resistors for voltmeter to a total of 10 megohms. 
Dial for 350 volt circuit potentiometer. 
Two knobs for small variable resistors. 
Five pointer type knobs l'or (1) voltmeter range 

switch. (2) voltmeter circuit selector switch. 
(3) potentiometer selector switch. (4) trans- 
former selector switch. (5) voltage doubler 
switch. 

Two smoothing chokes for 350 volt and 150 volt 
circuits. . 
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down to 120 volts with a load of 15 milliamperes. 
This is not a matter of any consequence, however, 
as the supply is nominally only required to supply 
grid voltage with zero current. The four pairs of 
ter 

dia 

the 

minais, 12, 13, 14 and 15, have insulated coverings. 
The code letters A, B, C, D and E on the schematic 
gram relate to the switches similarly marked on 
wiring diagram and the figurés indicate the par- 

ticular contacts in use for a given switching condition. 

.F:ssaw 4A 5J/ 

fact, most of the wiring is not visible, or even available 
for maintenance, on account of the large amount of 
apparatus in a limited space, and it is this fact which 
makes the unit appear untidy when the cover 
is removed and which will probably be evident in 
the photographs. One bit of foresight has saved the 
author a considerable amount of work. When 
the unit was designed the panel carrying the volt- 
meter series resistors was fixed in the horizontal 

plane and at the top of the unit. 
This was done because the resistors, 
to a total of 10 megohms, were 
nearly all of the carbon rod type 
and the author knew from experience 
that this type of resistor is subject to 
considerable changes with time ; 

particularly in respect to values of 
over one megohm, which may 
increase by almost 100 per cent. 
with age. On check up in preparation 
for this srticle two such changes 
were observed and two resistors had 
to be replaced by six others selected 
from a large stock and chosen to 
provide in combination the sam. 
values as the two faulty units. 

Rear view of the runt. 

It will be noticed that the wiring diagram is drawn 
reversed, as it were, in relation to the front panel 
drawing ; this is considered to be a reasonable 
arrangement, as the view from the rear, if indeed the 
wiring could be seen readily, would be reversed. In 
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Construction 
Any reader who wishes to fix up 

something on the same lines for his own use would 
no doubt be competent to arrange available 
apparatus on the lines best suited to his own 
requirements ; but it is felt that the article would be 
incomplete without some reference to the design 
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and construction of the instrument illustrated by the 
photographs. These cover all that can be seen of the 
unit when the aluminium cover is removed. 

Ito connect 
unit and 

the wiring 

There are 26 wires leaving the front pane 
with apparatus mounted on the base of th e 
the latter is so packed with apparatus that 
of the panel had to be carried out whilst the panel 
was detached from the case. (The panel is held in 
position by No. 4 B.A. screws, screwed into two 

vertical cast aluminium brackets.) This condition 
means that the wires which connect the panel equip- 
ment to the apparatus in the case had to be very much 
longer than would otherwise be necessary. 

Five of the six rotary switches are of the " Yaxley 
wafer type. They were all " four -pole two -way 
when purchased, and are ex- Government stock, but 
they have been modified to convert them as required. 

(To he continued) 
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The .Simplicity Transistor Two 
A CIRCUIT SUITABLE FOR POCKET PORTABLE AND SIMILAR USES 

By F. M. White 

-OW that transistors are more freely obtainable 
on the retail market, the writer has spent a 
considerable time trying out various circuits 

with a view to obtaining reliable loudspeaker reception 
from not more than two transistors. The circuit 
finally chosen has many advantages. It is simple, 
economical to build and to run and, above all, uses 
only components which are easily obtainable. The 
last point is an important one, for although transistors 
themselves can now be bought, nevertheless such 
items as matching transformers for inter -stage use 
cannot. It should, however, be mentioned that 
this virtue in the chosen circuit is quite fortuitous ; 

the primary concern was to find the most efficient 
circuit, and the fact that the set can be built out of 
the spares box is a happy accident. 

For the detector stage the circuit described by 
Captain Graham in a recent issue of PRACTICAL 
WIRELESS was found to be superior to any other. 
Basically, readers will remember, this was as in Fig.1. 

This was found to function reasonably well with a 
variety of tuning coils, but exceptionally well with a 
Teletron type HAX. In fact, the success of the final 
circuit depends largely on the use of this coil and two 
other " musts " ; one, an efficient earth, and two, 
that the red end of the germanium diode is connected 
to the coil ; this is essential. 

For the amplifying stage the writer is indebted to 
a 12- year -old schoolboy who evolved a circuit of 
startling simplicity which nevertheless proved remark- 
ably efficient. This is simply a form of direct coupling, 
with the collector of the first transistor fed direct to 
the emitter of the second, and the emitter of the 
first through a I -volt battery to base of the second. 
The full circuit is given in Fig. 2. 

Components 
The transistors used are the junction type. Various 

makes and types have been tried, all successfully. 
Likewise, various types of germanium diode have 
teen found satisfactory, from the ex -govt. type up- 

FIT,' 

1.- 

Fig. I. Basic c.`etactor 
circ.,it. 

wards, provided they are connected the right w,y 
round. No harm results if they are incorrectly 
connected, except a diminution of the signal, so 
constructors may wish to reverse the leads to ensure 
that the right way round is finally adopted. Similarly, 
no harm is done if connections to base and emitter 
are reversed to either transistor, though in this case 
there will be no signal. These points are mentioned 
because transistors are reputedly delicate and 
certainly expensive items, easily damaged in some 
circuits if incorrectly connected. The only way of 
ruining them in the chosen circuit is to reverse the 
polarity of the battery. This is a certain way to ruin 
them, and it is essential to realise that the earth line 
with transistors is positive. 

The only component deserving any further mention 
is the output transformer. Experiments showed that 
optimum matching required a step -down ratio of 
about 20 : 1. The Wharfedale multi -ratio transformer, 
type G.P.8, provides satisfactory ratios of 18 : I and 
24 : I. A Norman component with primary designed 
for mains and battery ,pentodes also provides an 
excellent match ; here the mains pentode ratio is 
50 : I and the battery pentode 75 : 1. Using the two 
tags not normally recommended results in a ratio of 
25 : 1. 

The matching, however, is not critical, and in the 
two prototypes standard " midget " transformers 
were used for economy of space. 

No constructional details are given, for the final 
form of the receiver can be suited to the individual 
constructor. Of the two prototypes one was " built 
round " a 9 -volt grid -bias battery ; this used a 
500 pF solid dielectric condenser for tuning. The 
second was built round a 31in. speaker, using two 
4z-volt torch batteries in series, with tuning by a 
250 pF trimmer. The cabinet measures 4in. square 
by Sin. deep -a real pocket radio. 

The batteries for the two transistors must be 
separate : no attempt should be Made .to take two 
tappings from one battery. Current consumption is a 
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Fìg. 2.-Circuit oftlt_ Simplicity Trartsistor Two. 
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fraction of a milliamp at the first transistor, so the 
slimmest pencil typé 1 -volt cell can be used, and its 
life should be almost equal to its shelf life. At the 
second transistor consumption is about 5 mA. 
Consumption varies at both transistors with the 
strength of the signal, falling to almost zero at the 

Settery Pentode 
75:1 

Mains - Pentode -, 
Sail 

v-rcondary 

25:1 
for _ 

Transistor Secondary 

Fig. 3.- Transf n rmer connection derails. 

first and to 1 mA at the second. A 10 mA meter 
connected in the second lead forms a highly efficient 
taring indicator, 

Wire :ended transistors can be suspended in the 

wiring and, incidentally, the first can be securely 
anchored by passing two of its three wires through the 
small slots in the tag ring of the HAX coil. (Fig. 4.) 

It is advisable to make all 
soldered connections as 
quickly as possible, since 
excessive heat can upset the 
transistor's delicate adjust- 
ment. A simple thermal - 
shunt should be .employed 
and this need be no more 
than to hold the wire near 
to the point to be soldered 
in a pair of metal pliers. 

Results 
As for. results, comfortable Fig. 4.-Coil connection 

loudspeaker reception has data. 
been obtained on an indoor 
aerial (in loft) from the Home, Light and Third 
transmitters in the London area (Teddington) ; from 
the Home on a picture -rail aerial and from all three 
on an outdoor aerial in Cambridge, Finally, it should 
be repeated that an efficient earth is a necessity. 
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Constructing U.N.F. Equipment - 

By E. G. Buliey 

THIS 
equipment must be of the highest standard, 

and it is advisable to use good quality. corn - 
ponents that are designed for use at such high 
frequencies. Failure to do so will result in very poor 
reception and unlimited interference. 

The chassis should be made from either copper 
or aluminium, and each stage should be assembled 
in its own compartment and completely screened 
V.ith the same material as that of the chassis ; each 
interstage vertical shield should be securely bolted 
to the chassis so as to obtain a good electrical con -. 
rection and so provide effective screening. 

This, however, does not apply to the audio fre- 
quency stage. Nevertheless, the various stages must 
be connected by the shortest possible connections 
and, as adopted in television practice, the earthing 
should all be taken to one point in each stage. 

This method of earthing does to a certain extent 
prevent unwanted coupling between stages, which 
would cause instability. Instability can result from 
circulating currents being set up in the chassis. 

The reader will, therefore, appreciate that the 
layout of any V.H.F. receiver is important, and 
furthermore, as the leads are carrying R.P. currents, 
they, too, must be short and direct. The wiring is 
however, slightly heavier than that used in ordinary 
receiver practice. 

Insulation 
With circuits operating at very high frequencies 

it is necessary to pay special attention to the insulators. 
These should be of low -loss ceramic, polystyrene or 
P.T.F.E. The latter is much more expensive than the 
former two. 

Low -loss ceramics are readily available, and the 
reader should have little difficulty in obtaining them ; 

one must, however, avoid paxolin or similar materials 
at these frequencies, as they are very " lossy." Whilst 
on the subject of insulation, it may he as well to 
mention valve and coil sockets. These, also: should 

be of low loss ceramic, polystyrene or P.T.F.E., btu 
one must be extremely careful when making solderec 
connections to the tags that are moulded in the- 

sockets, as the two latter materials soften with heat, 
resulting in the loosening of the tags or contacts. 

Coils should be wound with copper wire on former) 
of the materials just mentioned, and it is advisable 
for the wire to be silver plated to reduce the skin 
resistance. Should, however, the reader prefer to 
purchase his coils, there are various reputable makes 
on the market, these being silver plated. 

The next consideration is that of condensers ; 

little difficulty should be encountered here, because 
vast strides have been made in their design. Ceramic 
condensers of many values are readily available and 
are preferred for V.H.F. work. However, one can, 
of course, use the mica tag type. . 

The ceramic condensers are physically small and 
have very low loss, whereas the mica type are much 
larger in comparison. 

Tuning condensers are available already silver 
plated, and should be assembled as far away from 
the chassis as possible. 

Valves really require little mention here, as reference 
to any valve manual will provide the reader with the 
necessary information as to their suitability. Such 
valves are, however, based mainly with the B7G, 
B9A or B9G type of base ; these bases are all glass 
with fairly heavy pins sealed into them. Suitable 
valves for these frequencies should have low inter - 
electrode capacities with a fairly high amplification 
factor. In operation it is advisable to include suitable 
R.F. chokes in the heater leads. These can be readily 
made, but there again, there are many types available 
that are small and compact and are designed for such 
purposes. 

Hand capacity " effect is encountered by many 
constructors ; that is to say, as one attempts to tune 
the receiver to a certain frequency, the receiver 
circuit is unbalanced, thus causing fading or in some 
cases " howling." This, however, can be the result 
of poor layout and as a result of the R.F. currents 
reaching the A.F. stage. Suitable by -pass condensers 
and chokes will assist in preventing this trouble. 
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Push -pull Amplificdtlòh 
AN EXPLANATION AND. A PRACTICAL AMPLIFIER EMPLOYING THE CIRCUIT 

By R. Hindle 

WIIEN more power output is required than can 
be obtained from a given valve the obvious 
course is to look for a larger valve ; but 

this is not always'a simple matter. Often an easier 
course is to connect two similar valves in parallel, 
i.e., connecting each electrode of one valve to the 
similar electrode,of the other and then connecting 
into the circuit exactly as if a single valve. Double 
the output will then be available for the sanie input 
signal and the effective ra, and consequently optimum 

- load, will be a half that for one valve. Clearly, 
the total anode current will be double that for one 
valve and as this current has to pass through the 
primary of the output transformer this component 
will have to be larger, more difficult to design and 
much more expensive because it is important that 
the current flowing through it does not bring it near 
to saturation. This means a large core and altogether 
a very substantial component. The reduction of 
optimum load to a half follows from the normal 
theory of two resistances in parallel. 

Just as resistors and other components can be 
connected in series as well as in parallel, so can output 
valves, where again the available power output will 
be of the order of twice that for a single valve. In 
order to ecónomise in the way of H.T. volts, however, 
it is desirable to put the valves in series only from ,a 
signal point of view, but leaving them in parallel so 
far as D.C. is concerned. As a result, only the sanie 
H.T. voltage is required as did the single valve 
though, of course, twice the current is drawn. The 
basic circuit is given in Fig. 1(a), from which it will 
be seen that the parallel connection from the point of 
view of H.T. is obtained by feeding the H.T. to a 
centre -tap on the transformer primary, from which 
the current divides into two, one stream for each 
valve. Bearing in mind that the winding is, in fact, 
all one and is laid on in one direction throughout, 
the current in the two halves will be in opposite 
directions (i.e., if in the upper half current flows 
clockwise, in the lower half it must pass anti- clock- 
wise). The result is that the magnetic effect of 
the current in one half is neutralised by the magnetic 

Fig. 2 (left). -The 
simplest form of phase 

inversion. 

Fig. 3 (right). -A phase 
inverter and push-pull 

stages. 

effect of that in the other half and the core is relieved 
of the saturation effect that caused difficulty with 
parallel valves and with large single valves. A suitable 
push -pull output transformer is, therefore, easier 
and cheaper to produce and the risk of saturation 
distortion is minimised. 

Other and perhaps more important advantages 
are also derived from this circuit. The signal output 
currents from the anodes of the valves are fed into 
the extreme ends of the primary windings and 
consequently they must be arranged to be of opposite 
phase (i.e., the top end being positive when the 
lower end is negative) to he additive if both were 
positive at the same time the two signals would cancel 
each other. Being anti-phased, however, they will 
cancel each other out in the part of the circuit in 
which they are in parallel, i.e., in the common H.T. 
feed. This means that there is less risk of feedback 
to earlier stages via the. H.T. impedance and conse- 
quently the decoupling components can be less 
ambitious. The signal components are also in 
parallel in the common cathode biasing resistor if 
used ( Fig. 1(b)) and so no bypass capacitor is needed. 
Supposing also that some hum voltage exists in the 
H.T. supply. As this is fed into the centre -tap the 
field created in one half of the primary cancels out 
the similar but opposite field due to the other half 
and the net result into prevent hum appearing in the 
secondary and in the speaker. Less smoothing is 
required, therefore, for the output -stagewhere due to 
the current "involved smoothing is expensive. 

Distortion 
Now supposing that one valve of-the pair introduces 

distortion due to its non -linearity ; then as the other 
valve is identical and is working. under similar 
circumstances it is reasonable to assume that similar 

r 
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distortion will be produced by it, but in this case the 
distortions will not necessarily be added in the output 
transformer as are the amplified signals from the 
previous stage. On the contrary, it is found that even 
harmonics (i.e., the second. fourth, etc .) cancel out, 
assuming, of course, that the push -pull stage is 
correctly balanced, though odd harmonics persist. 

Distortion caused by single -ended triode amplifiers 
k largely second harmonic so in this case a very 
considerable improvement arises from the use of a 
push -pull circuit ; pentodes give chiefly third 
harmonic and so results are not so much improved 
when they are worked in push -pull. Beam tetrodes, 
the meet common type of output valves to -day, 
are somewhere between the triode and the pentode 
from the point of view of distortion, giving less third 
harmonic than pentodes though they are not so good 
as triodes in this respect, The two Valves being 
effectively in series from a signai point of view the 
optimum anode -to -anode load would be expected to 
be twice that of a single valve. In fact, it will be 
noticed that this is not always so according to the 
valve makers ; the reason is that the degree of the 
various types of harmonic distortion `present depends 
on the load and consequently the makers specify 
a load for the valves in push -pull to give the minimum 
odd harmonic ; the even harmonic is then probably 
more than need be, hut as explained will cancel out in 
the output transformer. 

Phase Inversion 
It has been assumed above that the signais fed into 

the grids of the push -pull output valves would 
produce signals at their anodes that are additive in 
effect. This requires that the output signals are -in 

opposite phase, the top of the transformer being 
positive at the instant when the lower end is negative, 
and for the outputs of these two valves to be in opposite 
phase their inputs must also be in opposite phase. 
The simplest way of achieving this is as in Fig. 
where the input signal is developed across a resistance, 
the exact centre of which is connected to earth. As 
the two halves of the resistor are equal, and as they 
are carrying the same signal current, then obviously 
they must have equal signals across them and when the 
upper end is positive with regard to the earth connec- 
tion the lower end must he negative. The signal 
between one end and earth is fed to each output valve. 
Now this is all very well, but it means that both sides 
of the signal fed into the resistor of Fig. 2 are remote 
from earth. Occasionally this can he done, possibly 
when a pick -up with two separate leads brought out 
is used, neither of which is connected to the frame of 
the pick -up nor to the screen of the wire, though in 
practice the screen of the connector is used as one 
connection in most pick -ups and in that case it is 
impracticable. It is possible also to arrange the load 
of a receiver diode detector in this way but again there 
are difficulties in the way and this mode of phase 
splitting is rarely used. 

By interposing a valve between the input signal and 
the push -pull grids it is possible to accept a signal with 
one side earthed and the method is shown in basic 
detail in Fig. 3. It may not be so obvious that the 
anode and the cathode resistors of VI are. in fact, a 

centre- tapped resistance until it is remembered that 
the H.T. line, to which the anode resistor is connected, 
is tied down to earth by means of the final smoothing 
capacitor, the reactance of which to audio frequencies 
k negligible. The tw'o resistors together and in 

series form the load into which VI is working and so 
long as they are equal in value equal signals will be 
generated across them because the same signal current 
is flowing through each. 

Unfortunately, the signai across the cathode 
resistor is in the input as well as the output circuit. 
The signal effectively fed into a valve is that between 
its grid and its cathode and in the present case 
this consists of the incoming signal in series with that 
across the cathode resistor. Now when the grid 
goes more negative as a result of the incoming signai 
less anode current will flow, less voltage will he 
dropped across the cathode resistor and the cathode 
will change towards earth potential, i.e., it will go more 
negative. In other words the cathode output signal 
moves in the same direction as the grid input signal 
if both grid and cathode move, negatively the net 
voltage operating the valve must be less than either 
grid to earth signal or the cathode to earth signal. 

In 

/n 

(a) 

(b) 
Fig. I (lop).-The basic push -pull circuit and, in the 
lower illustration, the common cathode bias arrange- 

ment'. 
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Supposing the cathode output signal were equal in 
amplitude to the grid input signal ; then, in effect, 
there would be no signal at all between grid and 
cathode and so the valve could give no output 
but it was stipulated that there should be a signal 
out from the cathode equal to the anode signal, 
so obviously these conditions are impossible in 
practice. Similarly, it is impossible for the cathode. 
output .signal to be , bigger than the input signal, 
and there is left the only practicable situation -the 
cathode output signal is inevitably smaller than the 
input signal. In practice, the cathode output is 
actually approximately nine- tenths of the .input.' 
The anode output .:. has been left until .'now to look, 

Fig. 4.-A cathode coupled phase inverter. 

after itself, but as anode and cathode resistors were 
made equal the signal across them must be equal as 
already pointed out, and so the total output signal 
is 2 x .9 or 1,8 times the input. This is not a very great 
contribution to the amplification of the equipment 
but this method of phase inversion is theoretically 
and in practice a very satisfactory one that is easily 
set up and is used in the design to follow. 

Cathode Coupled Inverter 
There are many other ways of obtaining the 

necessary phase reversal and an alternative that is 
often used for audio amplifiers is given in Fig. 4. 
This is the cathode coupled circuit, and the first 
valve of the combination looks very much like the 
previous circuit, having a load resistor at both anode 
and cathode. The vital difference is, however, that 
this valve does not give out an equal signal at cathode 
and anode ; the cathode signal is, in fact, the input 
to the second valve of the inverter and is about equal 
to half the incoming signal so that both valves of 
the combination are receiving equal signals and so, 
assuming that they are similar valves with equal 
anode load resistors, the valves will give equal outputs 
at their anodes. As was seen above, the signal at 
the cathode is in phase with that at the grid, i.e., 
when the grid signal at VI goes negative, the cathode 
signal goes negative, and so the cathode of V2 
goes negative, whereas V2 grid is tied to earth so that 
it is just the same as if V2 grid were positive ; thus, 
the two valves are accepting signals of opposite phase 
and consequently their outputs are of opposite 
phase as is required to feed push -pull valves. 
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How is jt then that in this case the cathode signal 
is no more han half the input signal whereas in the 
previous case it was equal to the anode signal ? 
It is not because the cathode resistor is small ; in 
fact, it is made as big as other factors will allow. The 
reason is that the signal currents from both valves 
are flowing through the same resistor, that of one 
valve being. in opposition to that from the other. 
If the two currents were equal they would, completely 
cancel and there would be no signal input to the, 
second valve and therefore there ,would be no signal 
current through the valve so; they "_could not be 
equal signal currents from each valve. Obviously, 
therefore, the signalcurrentss`:must be 'different, the 
amount of difference being such as will produce the 
signal input to the second valve across the cathode 
resistor so that the larger the cathode resistor the 
less the net signal current required to produce the 
correct input voltage to the second valve, and there- 
fore the less need the valve currents be out of balance. 
For instance, if the signal ,from the previous stage 
is 4 volts and therefore a signal at the cathodes of the 
valves (i.e., the .input to the second valve) needs to 
be of the order of 2 volts a cathode resistor of 20 R.2 
will require the valve currents to be out of balance 
by only a tenth of a milliamp. and that cannot be 
considered a serious out -of- balance condition, using 
the readily available components of average tolerance. 
It will be noticed that the circuit tends to keep 
the currents near balance, not the voltages, whereas 
it is the anode voltage signals that are fed on to the 
push -pull stage so that it is essential to ensure that- 
the anode resistors of the valves are of equal value 
or, rather, to be really clever, the resistors can be 
made slightly different in size to compensate for the 
inevitable slight difference in the lake currents so 
that the voltage output signals are exactly equal: 

Practical Design 
In order to illustrate better the principles of push- 

pull and phase inversion a design for a simple, but 
very good, quality amplifier is now given. This can 
be fed by signals from any of the feeders already 
described in the past in :these pages. The complete 
circuit diagram will be given in Fig. 5 next month 
from which it will be seen that the push -pull output 
valves are fed from a phase inverter of the first type 
described above, the second half of VI having equal 
resistors at its anode and cathode. The first half of VI 
is' used as a straight audio amplifier stage to give 
adequate signal input to the phase inverter which, it 
will be remembered, contributes practically nothing to 
the gain of the amplifier. ` There are a number -of 
new features and these will be explained. 

First, the Output valves are connected neither as 
triodes nor as tetrodes, but as something between 
the two. The screen grids are connected to taps 
between the extremes of the transformer primary 
and its centre -tap. If they were connected to the 
extremes they would operate as triodes whereas if 
they were moved to the centre -tap the valves would 
operate as tetrodes with all their faults. The method 
here used is known as the " super - linear " way of 
working though this must not be taken as meaning 
that they are working more linearly than if connected 
as triodes. The aim is to obtain something approach- 
ing the fidelity of triodes with something like the 
efficiency of tetrodes - an attempt to get the best of 
both worlds which is, in practice, successful. 

(To he continued) 
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PREMIER RADIO COMPANY 
A,+ 

8. H. MORRIS & CO. (RADC) LTD. 

6 P,M.RATURDAVS (Dept. PAY.) 207, EDGWARE ROAD, LONDON, W.2 AMBASSpADiilt 4033 
PAR /D INGTON 3271 -2 

BUILD THESE NEW PREMIER DESIGNS 
3 -BAND SUPERHEETQRECEIVER 

BUILT FOR £7.1 9. V h & Cari. 
2 Band T.R.F. 
Receiver may 
be built for 
25.15.0 plus 
packing & post 
31 -. The two 
receivers use 
the latest type 
circuitry and 
are fitted into 
attractive cabi 
either walnut 
Individual ins 
Post free. 

nets 12ín. x 6}ín. x Min, in 
or ivory bakeli te or wood. 
traction books 1- each, 

CABINE 
Model PC;2 
Grey Lizard Rf 
Overall dtmen 
Clearance une 
De -Luxe model 

T3- PORTABLE 

xine covered, 45' -. 
siene 151n. x 13in. x 6in, 
ler lid when closed 3m. 
, wine and grey, 55;6. 

Model PCí3 
Rexine type 
De -Luxe mode: 

covering in 
7916. 

grey., 69:3. 

sions 16sin. x 141M, x IOètn. 
er lid when closed 6lin 

C abinets are supplied wí1,',11 
.ng Handle and Clips. 
ostago 2'6. 

Overall dimen 
Clearance und 
Al! the above 
Panel, Carry 
Packing and P 

Send for the Premier WIDE ANGLE 
TELEVISOR booklet, 3.6 post free. 

ALL-DRY BATTERY 
PORTABLE RADIO RECEIVER 

MAY BE 
BurL'r FOR ,.z... 

£7.8.0 
Plue 3/- Pkg. 

& Postage 
4 Mini ataro 
valves in a 
superhet cir- ant - covering 
medium and 
long waves. Rex - 
ine covered cabinets 
11 In. x 10in. x Min.. in contrasting. 
colours, wine with grey panel. Instruction 
book 116 post free, which incliide,s full. 
constructional details and list of priced 
components. w.....w.m ................. alworesso 

COMPACT GRAM AMPLIFIER 

GRAM 

UNITS 

Suitable for any 
type of Pick -up. 
Volume and tone 
control fitted with 
knobs. Overall 
size lin. long x 
3lin. wide x 2lin. 
high. Complete 
and 

£2.19.6 
Plus 

use. 

£2.19.6 
Plus packing & postage 2i6 

B.S.R. 4-Speed 
Autochanger. 

£9.15.0 plus 5;- pkg. ,& post. 
B.S.R. TUS 3 Speed 

£4.12.6 plus 26 pkg. & post. 

4-WATT AMPLIFIER 
MAY BE 4D A in Plus 216 Pkg. 
BUILT FOR ááßi . 1 . e. Carr. 
Valve line -up 
6SL7, 6V6 and 
6X5, FOR A.C. 
MAINS 200)250 
VOLTS. Suit- 
able for either 
3 -ohm or 15- 
ohm Speakers. 
Negative feed- 
back. Any 
type of pick -up 
may be used. 
Overall size.9in. x lin. x 5in. Price of 
Amplifier complete, tested and ready for 
use. £5.5.0 plus 3,6 pkg. and cari. 
A STEEL CASE IS NOW AVAILABLE, 
COMPLETE WITH ENGRAVED PANEL, 

21!- EXTRA. 

A NEW TAPE RECORDER 

CREDIT TERMS DEPOSIT £5 
and S monthly payments of £4.18.6 

H.P. TERMS 1 DEPOSIT £20 
and 12 monthly payment; of 57.17.1 

Cash price £40 plus packing and carriage 
21,' -. Case finished in Brown and Antique 
Fawn. Size 151n. x 12rin. x 7âin. with the 
very latest type Continental fittings. For 
A.C. mains 200 -250 volts, 50 cycles. 

SEND FOR LEAFLET 

Audiophiles all over the world are 
demanding Mullard audio valves 
for their high quality sound equip- 
ment. And who can blame them 

when they know that the Mullard World Series of Audio 
Valves is the finest in the world. Fill in the coupon below 
for free data on Mullard World Series Audio Valves. 

* Audiophile- Enthusiast for high quality sound reproduc- 
tion who is satisfied with nothing but the best. 

This popular book is available now from 
most dealers, price 3,.'6d. It contains 
designs and full constructional details of 
the new Mullard EL34 High Quality 20 
Watt Amplifier, a Mullard Band II F.M. 
Tuner, pre -amplifiers for the Mullard 
EL34. Amplifier and for the popular 
Mullard 5 Valve ro Watt Amplifier, 
together with other useful technical 
information. 

WORLD SERIES 

AUDIO VALVES 

tlullard,Ltd., Publicity Division, 
Century House, Shaftesbury Ay., 

London. WC2 

COUPON 
To Muller. Ltd., Publicity Division 

Please send me, free of charge, leaflets on the 
Mallard World Series of Audio Valves, and 
details of "High Quality Sound Reproduc- 
tion". 
NAME 

ADDRESS 

MVM 349 
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LASK', PAGE, 0F .MONEY-AI//:; C OFFERS 
MOVING COIL 
PM SPEAKERS 

3in. and 3in., 19/6'; 5in. 1616 
6 -in ,17/6 ; 8in., 251- ; 10in., 266; 
12in., 29/6. 

64in. with trans., 21/ 
7 x 4 Elliptical, 19/6 
10 x 6 Elliptical, 32/6 

CRYSTAL CARTRIDGES 
B.S.R., complete with two styli, 
also Acos type HGP.37, 1.p. and 
standard 18/6 Post Free. V 

DECCA XMS P.U. HEADS 
L.P. and standard, complete with 
styli, Per pair, 

Post 3/6. 79/ 6 
Singly, 42/ -, Post extra. 

JASON "ARGONAUT" 
AM /FM TUNER 

A super -sensitive Tuner for F.M. 
and medium waves. Complete 
parcel with power supplies, 

£ I3.19.6 Post 3/6. 

DATA BOOK 2/- post free. All 
components available separately, 
price list free. 
Chassis Assembly,.57 /9, Post 276. 
I.F. and Coil Set, 781 -, Post 1/6. 

JASON F.M. TUNER 
Special Parcel containing data 
book, chassis, front end, dial, 
drive, tuning cond., full set of 
coils, ratio detector, etc., 

Post 2/6. 6 1 
Book, with price list, 2/ -. 
This tuner can be built for £6.15.0, 
plus 3/6 post. 

LASKY'S RADIO 
CONSTRUCTOR PARCELS 
Each complete with your choice 
of Cabinet, 12 x 61 X 51in. deep, 
walnut or ivory plastic or wood 
with walnut veneer. 
PARCEL NO. 1. Everything to 
build a 4- valve, 3 -wave superhet 
for 200/250 A.G. mains. Uses 6K8, 
6K7. 6Q7, 6V6 valves. CAN BE 
BUILT FOR 17.19.6. 
PARCEL NO. 2. Everything to 
build a T.R.F. 3 -valve set for 200; 
250 A.C. mains, med. and long 
wave. Uses 6K7G, 6J7, 6V6 and 
metal rectifiers. CAN BE BUILT 
FOR £5.10.0. Post 2/6. INSTRUC- 
TION BOOKS, 1/- each post free. 

. All components available sep- 
arately. 

BUILD A FIRST CLASS 
TAPE RECORDER AT 

POUNDS SAVING 
Send for details of Lasky's Newt 
Portable Tape Recorder Kit. 
comprising fully fitted Case.; 
Truvox Deck, Amplifier, Elliptq 
cal Speaker, 1,200 ft. -E.M.T.. 
Tape, Plastic Spool and full 
instructions. Price of the COM 
FLETE KIT £3 Carr. & PI.g. 

25/- extra. 

BIGGEST BARGAIN EVER OFFERED 
IN TV CATHODE RAY TUBES I. 

BRAND NEW, PERFECT 

16" METAL CONE C.R.T. 
A big new purchase of these tubes 
enables us to still further reduce 
our price from £9.19.6 to £8.9.6. 
6.3 v. heater, Ion trap, 14 K.v. E.H.T., 
wide angle 70 °, standard 38 m.m. neck, 
duodecal base, magnetic focus and 

deflection. Length 17 11:16in. Gives large 
black and white picture llin. x l4lin. 

Unused in original cartons. Guaranteed by us 3 months. 
Full data, connections and suggested time bases 
supplied with every Tube. 

USTED AT LASKY'S PRICE E. 9.6 
23.9.1 O Carr. & Insur., 22/6 extra. 

Masks, Anti -Corona Rings, Bases and 'Ion Traps available. 
Note to Previous Customers As a gesture of goodwill to customers who paid our former price of £9.19.6, we will make a rebate of £1.10.0 in the form of a merchandise credit note. Proof of purchase must be furnished and claims most be. made by September 14th, 1956. 

NEW BATTERY PORTABLE FOR ROME 

CONSTRUCTION ON PRINTED CIRCUIT 

Uses all latest innovations, 
giving simplicity of con- 
struction with fine quality. 
The PRINTED CIRCUIT 
completely eliminates wir- 
ing errors, 

10 STAR FEATURES make 
this the finest Portable 
Radio ever offered to the 
home constructor. Peak >' 
value for money has been !: 

obtained without sacrifice 
of quality or design. 

* PRINTED CIRCUIT, 
71 x 21in. 

* 4 -valve Superhet, med. * Brand New and long wave. Capacitors. 
* Low Consumption * Automatic 

Valves. Doubre Battery Control. 
hrle. - * New Style 

* Ferrite Rod Internal porary Cases. 
Acrial. * Lightweight and of * '3 or 5in. P.M. Moving Handsome Appearance. 
Coil Speaker (your * Every Comroncnt choice). available separately. 

CIRCUIT DIAGRAM, assembly data, all instructions and shopping list: 1/3, post fray. 
DEMONSTNATION MODELS AT BOTH OUR ADDRESSES 

T. C. C. 

Volume 

Contern- 

ALL 

LASKY'S (HARROW ROAD) LT 
42, TOTTENHAM COURT ROAD, W.1. Between T.C.R. and Goodge St. Stns. ]U/US 2805 

370, HARROW ROAD, PADDINGTON, W.9. Opp. Paddington Hosp. - LAD 4075 & CUN 1979 
Open all day Saturday, early closing Thursday 

I*1 Ä rie- 

5-VALVE 
RADIOGRAM CHASSIS 

A.C. mains, 3 -wave superhet. Large full vision dial, 111 zt 
Overall dim. 14 x 6 x 7in. Valve line -up : 12AN8, 6AB6, 6ÁT6, 
SBW6, 6X4. 
LASKY'S PRICE, complete 
with valves. £9.I 9.6 Carr. 7/6. 
Table Cabinet for above, com- 
plete with 631n. P.M. speaker,-- 
49/9. 

TURRET " TELETUNER " 
Complete with 7 coil sets, 1 to 5, 
8 and 9. Covers Band I and III, 
London and Birmingham. Valves 
used : PCC84, R.F. double triode, 
cascade R.F. amplifier, PCF80, triode pentode t.c.- and mixer, I.F. output 33 -38 Mc /s, easily 
modified to other I.F. outputs. 
With full instructions and circuit diagram, 99/6. Post 2/6. Knobs, 3/6. 

3 -WATT MIDGET 
AMPLIFIER 

A.C. /D.C., very high gain. 4 
valves : 2 UL41 (p.p.), UCH42, 
UAF42. Input voltage 100 /110, easily converted to 230 v. Ideal 
for record players, recorders, 
baby alarms, etc. Fully assem- 
bled, with valves and circuit 
diagram. NOW ONLY 5ß /. Carr. 5/- I 

5 -VALVE RADIO 
CHASSIS BARGAIN 

Brand new. A.C. /D.C. 200/250 v. I.F. 465 hers A.V.C., 4 -watts out- 
put, 3 station pre -set, frame aerial, fully aligned. Chassis 10 y Sein max. height 55ín. Wired 
ready for use with the addition 
of a speaker and output trans., 2 controls, volume and station 
switch. Valves used : IOC1, 10F9 
or UF41, IOLD11, 10P14, U404 or 
ÚY41. 
Lasky's Price, less valves, 52 /6 Post 3/6 

3 -SPD. AUTO -CHANGERS 
Brand new in makers' cartons 

GARRARD RC.110. STILL 
FURTHER REDUCED. Complete 
with t.o. crystal pick -up. Cream/ 
brown enamel finished. List 
£14.13.0. 

Lasky's Price 
Carr. 5; -. 

GAB.RARD RC.89. Full length 
arm with two Decca XMS heads. 
List £20.15.0. 

Lasky's Price £13.19.6 
With GC.2 t.o. crystal p.u., 
115.15.0, Carr. 51-. 

BSR Monarch, £7.19.6. Carr. 3/6. 
COLLARD RC.54, with Studio O t.o. crystal p.u., 29.19.6 

Carr. 5i- 

SINGLE 
RECORD PLAYERS 

B.S.R. type TU.8, 3 -spd. motor, 
turntable, and HGP.59 t.o. 
crystal p.u.. complete with two 
styli. 
Lasky's Price 92/6. Post 3/6. 

Without pick -tip, 57/6. Post 216. 

SEND FOR OUR NEW LIST, 
enclosing 3d. stamp. 

RRiOW ROAD pLÈASE 
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DA'YTH E"-R M I' Q N 

New Look For Cabinets 
ONE of our leading plastic manufacturers who 

produces a large proportion of our plastic radio 
cases recently issued a suggestion to radio 

set manufacturers to design small lightweight cabinets 
more in keeping with the present miniature com- 
ponents. Firms are still using largish cabinets to 
house very small chassis. Such small cabinets could 
help to reduce the cost of radio receivers and thereby 
encourage sales. When plastic cabinets were first 
introduced the public did not take kindly to them. 
They were looked upon as being far inferior to 
wooden ones. Personally, I would rather have a 
plastic cabinet than a piece of veneered three -ply, 
finished in cellulose to imitate French polishing. 
But cabinet design generally has got too bizarre 
and Yankie. The design is jazzed up and looks 
anything but attractive. I therefore support the 
view for a change to a more sober but none the less 
attractive design. Some may object that a plastic 
cabinet affects the tone of the reproduction, but it 
need not do so if it is correctly designed. The one 
disadvantage is that most ' plastics age- harden 
and arc readily broken if accidentally knocked. 

There is no reason to -day why a radio set should 
occupy a large space in a room. Even radiograms 
are coming down in size. Of course, the quality 
fanatics will tell you that you must have a large 
baffle and therefore a large cabinet. One crank I 
know has a baffle holding an exponential loudspeaker 
which is almost as large as one of the walls of the 
room. He fondly imagines that he is getting better 
quality as a result. He is not, although he is blithely 
unconscious of the unsightliness of this monstrosity. 

The Quality Fans 
BY the way, what has happened to all our quality 

protagonists like Bonavia Hunt and. others ? 
We have not heard from them lately, and I am begin- 
ning to wonder whether they have changed their 
views about quality. They used to scream out for 
special components, criticise all existing speakers and 
circuits, forgetful of the fact that they were so small 
in number that no manufacturer would cater for 
them. 

Reception in Sheffield 

TN 
the past few years 1 have received many letters 

from readers in the Sheffield district complaining 
about bad reception and particularly bad TV 
reception. I am glad, therefore, that the matter was 
raised in Parliament, when the Postmaster -General 
was asked how many complaints he had received 
this year. He replied that 810 complaints were 
received up to the middle of May. The trouble is 
generally due to electrical interference, most of which 
has been suppressed. Although Sheffield lies well 
within the normal, range of the BBC's high -power 
transmitter at Holme Moss, reception conditions in 

the area vary considerably because of the hilly nature 
of the country. 

Those Organs 

ONE or two readers disagree with my views about 
electronic organs. The fact is that it is not a 

musical instrument properly so described, that is, 
within its class. I do not like them. I think they 
murder music. You remember the definition of an 
oboe -an ill woodwind which nobody blows good ; 

or the definition of bagpipes -an instrument which 
makes a noise, but by a merciful dispensation of 
providence does not also smell ; or of a fugue -a 
composition where, as the voices one by one corne in, 
the audience one by one go out. When the organ 
is played I am one of those who go out. Its place 
is in a cathedral, where church music is played in a 
dim religious light. It is there intended to create the 
atmosphere of gloom and misery. Perhaps that is 
why to -day our churches are empty. 

Mrs. Dale's Diary 

AT the risk (one which I seem always to run !) 
of being considered a churl, may I also say that 

I think feature programmes, such as Mrs. Dale's 
Diary, Life With The Lyons, and similar programmes, 
have been running far too long, and destroy the 
original zest for listening to them. If variety is the 
spice of life, it should certainly be the seasoning of 
radio. The material and the presentation of Mrs. 
Dale's Diary is puerile and nauseating, as well as 
being quite untrue to life. There is an unnatural 
friendliness between the various members of the 
Dale family. In ordinary life there would be the odd 
quarrel or two, and a leavening of those family 
clashes which unite it. Not in Mrs. Dale's Diary 
they seem to live a life of going somewhere and 
mouthing words about trifling things too unreal to 
be fact, and too uninteresting to be fiction. In any 
case, it has had a fair run, like Life With The Lyons, 
and I think that they should be rested for a few 
years. 

Talks about Books 
AGAIN, why is that in the radio talks on books by 

the critics only fiction, biography and travel 
are selected ? Technical books, and scientific books 
are never selected ; yet it is true to say that to -day 
nearly everyone is interested in some technical, 
scientific or practical subject. A monthly review of 
the latest books would be of enormous value to 
the listening public. No one could be expected to 
follow all the publishers' announcements in various 
selected journals. Incidentally, the books which are 
mentioned over the radio are very few in number 
and it strikes me as being very unfair discrimination 
to spend half an hour discussing three books out of 
the dozens of different titles which are published 
every month. 
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UNUSUAL AERIAL IDEAS 

By O. J. Russell, B.Sc.(Hons.), G3BHJ 

IT is clear that there is a great interest in aerial 
ideas, particularly from correspondence received 
regarding previous articles on this subject. In 

many cases the use of a directive aerial having gain 
will result in an effective transmitter power gain that 
is achieved economically, and without transmitter 
modifications. In any case, if one is running the limit 
of allowed power, only an aerial system having gain 
will permit of a further extension of the signal. Many 
other factors cause a great interest in aerial systems, 

wire. 

Fig. I. -The long wire end -fed aerial 
is a useful standby. It may be used 
with high powers, even when made 
" invisible " by the use of very thin 

This may help in difficult situations. 

as for example, the possibility of simple yet effective 
directive systems on reception enabling heavy QRM 
to be eliminated. In other cases, due to the exigencies 
of modern existence in council flats and restricted 
sites, some unobtrusive forni of aerial is needed to 
overcome local restrictions. All these factors, there- 
fore, result in a very great interest in aerial ideas 
that may help an amateur in an " impossible " 
location to operate. 

Nowadays, situations are " impossible " for 
several reasons. Generally, landladies or councils 
may place an embargo on aerials. However, even 
where no restrictions exist, space may be so limited 
that the erection of an efficient aerial system seems 
hopeless. Moreover, the difficulties of the transmitting 
amateur are generally more trying, for reasonable 
reception even of DX signals is quite feasible with a 
few feet of wire on the floor ... all signals are merely 
cut down proportionally. However, the radiated 
signal is restricted in power compared with the 
powerful QRM, so that the transmitter is heavily 
handicapped in competition with other signals. The 
fact that the situation is never hopeless must be borne 
in mind. Thus transistor rigs with power inputs of 
some 30 milliwatts have covered ranges of several 
hundred miles, admittedly with good aerials. How- 
ever, this offers hope that even a very poor system 
with 150 watts will enable some .QSOs to be made. 

The simplest and most effective aerial for situations 
that are " difficult " in the several senses of the 
word is the long wire end -fed arrangement (Fig. 1). 
Where the " difficulty " consists of a direct embargo 
on outdoor aerials, the " invisible " long wire is the 
solution recommended. A fine wire of gauge from 
32 upwards is completely invisible to casual inspection. 
Even when one knows "where to look," a thin 

enamelled wire is often difficult to locate. Moreover, 
to make the best of it, the lightest supports, and 
miniature insulators made from polythene extracted 
from coaxial cable lengths, keep weight, and visibility, 
down. A rubber band is often helpful in the system to 
absorb wind strain and, to avoid breaks in windy 
weather, plenty of slack should be left in the wire 
which will then survive an amazing amount of high 
wind due to the very low " windage." Trees are a 
useful support for such " invisible " aerials, and cases 
of very long wires up to some 200ft. or 300ft. have 
been described. It should be noted that an " invisible" 
wire of great length may be used in cases where the 
weight of a thicker wire could not be supported. An 
" invisible " wire of light thin wire makes an ideal 
aerial for field days or other outdoor QRP excursions. 

A thin wire is recommended, therefore, when 
conventional thick wire aerials are not practicable. 
In view of the use of these wires for power inputs 
up to some 150 watts, there appears to be little danger 
of excessive dissipation burning out the aerial. How- 
ever, many amateurs are in such a position that an 
outside wire of any description is difficult or im- 
possible. This often occurs in a flat, where purely 
structural details of the building prevent access to 
open spaces. An indoor aerial is thus the only 
alternative left. 

Fig. 2. -An indoor dipole can be accommodated 
for 10 metres and 21 Me /s by allowing the ends to 
hang downwards where space does not permit a 

clear run. 

Fig. 3.- Compacted centre -loaded elements with or 
without bent end wires permit operation of a two- 
element beam indoors or in restricted spaces on at 

least 14 Mc/s. 
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Indoor Aerials 

Even a random length of wire may be utilised as an 
indoor system for transmission purposes. However; 
on the higher bands, 10 metres particularly, it is 
possible to use a full length dipole. Even a small 
room which does not give even the 16ft. span needed 
for .10 metres, can still accommodate a 10 -metre 
band dipole if the ends are allowed to hang down 
(Fig. 2). In fact, by clipping suitable lengths of wire 
to the picture rails, and allowing the ends to hang 
down, a complete three -element beam may be erected 
indoors for at least 10 metres. As the entire aerial 
is within easy reach, lengths can be pruned and 

/1, 
Fig. 4. -The horizontal square half wave 
loop permits operation on 40 metres if sup- 
ported round the picture rail of an average 
room. If necessary excess lengths at the 
free end may be permitted to hang down 

without serious loss of efficiency. 

adjusted to compensate for the effect of the walls, 
and the beam tuned up accurately for maximum 
gain and efficiency. Indoor aerials, if they can be 
tuned up appear to operate quite efficiently if located 
as far as possible from water tanks and other large 
metallic objects, and good DX is easily worked on 
10 metres with such aerials. Beam direction changes 
by clipping the beam to alternative positions on the 
picture rail are quite simple, and such á system can be 
confidently recommended. 

The use of " loaded " elements to " compact 
beam elements has been mentioned previously. For 
the bands of 21 Mc /s and 14 Mc /s, loading coils in.the 
centre of dipoles and elements enable compacted 
beams to be used. 1f a 10 -metre dipole is used, this 
can be centre loaded to enable it to be used on both 
21 Mc¡s and 20 metres by appropriate loading coils. 
Thus a 16ft. element can be used on three bands. 
However, due to the lowering of feed point im- 
pedances, generally a three element beam using 
loaded elements gives little advantage over a two - 
element beam, and a two -element beam using loaded 
elements is recommended for such experiments 
(Fig. 3). 

The lower frequency bands do not offer the same 
scope for experiments with restricted or loaded 
aerials. On 40 metres a " horizontal loop " aerial 
(Fig. 4) is recommended. The overall wire length is 
one -half wavelength and it will be found that the 
average room will neatly accommodate such an aerial 
tucked into the picture rail. The ends, if the room is 
too small, may be allowed to hang down at the open 
end. The centre may be fed with tuned 300 ohm line 
and the aerial behaves exactly like a- tuned half - 
wave dipole. In fact, its radiation pattern and 
efficiency are not inferior to a conventional dipole. 
However, while such a wire may be centre loaded up 

to 80 metres, it is not usable on its second harmonic. 
A smaller loop half -wave for 20 metres would perform 
equally well on 20 metres.. On 40 metres at an average 
location some 20 countries were worked by the writer 
of 40 metre C.W. using such an aerial tucked into the 
picture rail: Phone contacts with only some 16 watts 
of grid modulated phone were also achieved. This 
aerial is a type seldom mentioned in textbooks for 
H.F. operation, although it is basically a single 
element of early " Turnstile " types of V.H.F. aerial 
systems. In fact, such aerials may be stacked, 
although this is seldom practicable indoors. In the 
case of very small gardens of roughly square shape 
such an aerial could be used outdoors and will perform 
well if suitable support points can be arranged. 

Topband and 3.5 Me /s 
For the topband and for 3.5 Mc /s things become 

even more difficult. Where an attic is available, or 
loft space beneath the roof exists, a long length of 
wire may be zigzagged (Fig. 5) to give an aerial 
capable of giving results on 3.5 and also on 160 metres. 
These may be tuned up against ground as Marconi 
systems or even end -fed as if they were long wires. 

Incidentally, those working topband with wires 
thrown out of the windows of a building and where a 
long earth lead is inevitable, may be interested in 
trying the inverse feeding system of Fig. 6. instead 
of the usual series tuned " base loading " system, 
try the parallel tuned " high voltage " feeding of 
short wires ; say, those around 30ft. in length. 
This may be combined with earthing the distant end 
with or without a base loading coil. .The author has 
obtained good results recently on a short aerial of. 
some 30ft. on topband merely by feeding it directly 
from a parallel tuned circuit. The wire actually 
sloped downwards towards ground from a window 
only 20ft. above ground, but loaded up well and 

Fig. 5 (Top). For topband 
and other bands, the excess 
length of wire may be zig- 
zagged. Height is essential, 
and the zigzag portion 
should be as high as 

possible. 

Fig. 6 (Bottom). --" Hot end" parallel feeding of a 
Marconi type aerial. For short aerials, depending on 
circumstances, the end distant- franc the. feeding 
end may be left free, earthed or loaded to ground 

via an earthed loading coil. 



460 PRACTICAL WIRELESS September, 1956 
enabled several old acquaintances to be contacted 
on topband over the holidays. For various reasons 
it was not possible to erect a more elaborate aerial : 

nevertheless the system appeared to radiate well and 
many enjoyable contacts ensued. It should be noted 
that inverse feeding of a Marconi type system at the 

free " end, rather than the earthed or nominally 
" cold " end, may actually be more efficient under 
some conditions. This is not because aerial efficiency 
as such is increased, but because the coupling circuit 
losses may be lower under some conditions with such 
an arrangement. Tilted, vertical or even horizontal 
wires may be used with this system and it is suggested 
that users of short base loaded and fed Marconi 
aerials try the result of feeding them at the " free " 
or " hot " end while retaining the earthed end loading 
coil. It is possible that in some cases efficient loading 
may be achieved by what is virtually " voltage " 
feeding, even when the other end of the aerial is not 
earthed, so that a further means of experimenting 
with Marconi systems becomes possible, so that some 
experimenters may be able to obtain increased radia- 
tion efficiency under their particular conditions. It is, 
of course, not necessarily an improvement under all 
Marconi aerial conditions, as it depends upon coup- 
ling circuit considerations rather than upon the aerial 
arrangement itself. However, it is strongly recom- 
mended as a basis for experimentation, especially 
for those operating topband with short aerials 
dictated by locational difficulties. 
Directional Systems. 

A further interesting possibility is the use of 
directive aerials upon topband and 80 metres. On 
these bands loop or similar aerials, if used for trans- 
mitting, become very, very inefficient, so that even 
a very short wire aerial is generally superior. The 
use of directional reception aerial systems is extremely 
useful, particularly on topband, as interference may 
often be largely overcome. This applies not only to 
the heavy summer static, which is often very direc- 
tional in origin, but also to the many highpower 
coastal and shipping stations which operate on the 
band. Often, a distant amateur is unaware that at 
the reception point his signals may be badly interfered 
with by these QRO coastal signals. In such cases, a 
directional receiving aid may be invaluable in enabling 
weak DX signals to be resolved. 

For directional reception, the conventional type of 
frame aerial may be used. It is necessary to tune a 
frame aerial for maximum efficiency, which will be 
somewhat low, unless a frame greater than l ft. square 
is used. While the frame aerial is an old standby, 
there is nowadays a much more compact yet efficient 
directive receiving device which is of some interest to 
amateurs. This is the " inductor," which consists of a 
long, thin rod of high permeability dust core material, 
fitted with a small pick -up coil. The " inductor coil," 
due to the use of high -permeability core material, has 
a high pickup, and is often employed in portable 
broadcast receivers and mains transportables as the 
aerial. This device is quite compact, for the inductor 
rod is about lft. long, while the coil is extremely small 
in size. It exhibits marked directional properties, and 
should make an effective directional receiving system 
for the topband. Such " inductor coils " are 
available from various advertisers. Here again, 
the coil should be tuned, and it may be that some 
turns may have to be removed from a medium -wave 
" inductor coil " to enable the topband to be 
efficiently tuned in. 

Using the medium -wave coil of a " Teletron " inductor coil with the author's HRO, it was found 
possible to peak up the topband signals to very good 
volume indeed using a standard 500 pF receiving 
variable in the circuit of Fig. 7. In practice, a some- 
what smaller variable- possibly a 160 pF receiving 
type-would be suitable. One end of the inductor 

coil was taken to the aerial terminal of 
the HRO, the other side of the TIRO 
aerial coil being grounded. The " induc- 
tor coil " was returned to ground 
via the 500 pF condenser as shown. 
Good volume and directivity were 
obtained. The injection of a little 

Fig. 7.-Using an 7 inductor coil" aerial with a 
communications type receiver. A. short vertical 
aerial attached to " A" may assist when very sharp 
nulls are needed. Generally only a foot or two of 
wire suffices for this. The " inductor coil " in any 
case has sharp directivity, and may enable inter- 
ference to be nullified or greatly reduced when 

receiving weak signals. 

" aerial " pickup from a very short length of wire 
will improve the null directivity in the usual method 
used with D.F. loops. This idea can, in fact, be 
confidently recommended to those troubled with 
QRM on topband reception. The arrangement 
shown was found superior to unearthing the HRO 
aerial coil and running the system ungrounded. This 
is probably accidental, and with other set -ups it is 
possible that an ungrounded aerial coil system may 
be found superior. In any case, it does offer a further 
field for experiment for those working on topband 
as a useful adjunct in the reception of stations troubled 
by QRM. 

There seems no reason why a device of the 
" inductor coil " type should not be used upon 80 
metres as well. This would mean that a smaller coil 
would be needed to resonate the inductor system. 
Experimenters could easily wind such a coil and slip 
it over one end of the " inductor " stick of high 
permeability material. Remember that the coil 
must be tuned for adequate pickup. The " Teletron" 
coil used has a very high -Q and is Litz wound. This 
should be remembered if any attempt is made to strip 
turns off the coil, as each strand requires to be 
soldered for optimum efficiency. It is noted that the 
tremendous QRM from S9 plus signals on 3.5 Mc /s 
would appear to make an 80 -metre " inductor coil " 
an interesting proposition in enabling much of the 
QRM to be removed. Generally, of course, the aim is 
to " null " out the QRM, rather than to merely point 
the device in the direction giving the loudest signal 
from the wanted station. It is hoped, perhaps, that 
later on some notes may be published if an " inductor 
stick " suitable for both the 1.8 Mc /s and 3.5 Mc /s 
bands can be tested on these hands. 



September; 1956 PRACTICAL WIRELESS 461 

The R3155 Communications Receiver 
MODIFICATIONS TO THIS POPULAR EX- GOVERNMENT UNIT 

By K. A. Brook 

-0 doubt there are many readers who own 
this receiver and have heard that the M.F.: 
D.F. circuits are of little use, but have been 

puzzled as to a method of removal of these circuits 
without damaging the receiver proper by removal of 
wrong components. The purpose of this article is 
first to describe how to remove these components 
in a methodical manner. 

Other modifications to be described are : 

1. The fitting of an output stage inside the receiver 
with alternative outputs for either 'phones or speaker. 

2. The building -in of a power pack, utilising the 
space made available by removal of the M.F. com- 
ponents. 

3. The reduction of noise in the receiver. 
4. The fitting of a crash limiter stage. 
Before commencing these modifications, the set 

s 7 
H, T,--*--- 

6. 0D5 
Phones "H.T.# 

Earth > yeaters 

Trailing a I 2 / Fixed 
Aerial I ' 4eriat 

Fig. I. -The "To Transmitter" Jones plag con- 
nections. 

should be made to operate satisfactorily, as this 
may save a great deal of trouble later. 

At this point, a word or two on operating the 
receiver may not be out of place. 

It will be noticed that in the bottom right -hand 
corner of the front panel are three Jones plugs --one 
four -pin and two eight -pin plugs. One of the eight - 
pin plugs is marked " To Transmitter." It is via this 
plug that supplies reach the set. (See Fig. 1.) An im- 
portant point is that H.T.- is not returned to chassis. 
Most constructors will have a power supply which 
could be used for checking the receiver. The H.T. - 
should be isolated and H.T.± should be about 220 
volts. The heater wires are connected to pins 3 and 4. 
A pair of high impedance 'phones are attached to pins 
4 and 6. It now only remains to connect an aerial, 
and it will be noticed that there are two. On the aircraft 
were three aerials : a loop aerial for use in direction - 
finding, a fixed aerial used on ranges I and 2, and a 
trailing aerial used on ranges 3, 4 and 5. As range 3 
covers the majority of the medium waveband, this 
will be the easiest for checking, so the aerial should 
be connected to pin 2. During this operation of 
checking, the M.F. valves may be removed: These 
may be located with reference to Fig. 2. The functions 
of the valves are as follows i 

V1. -R.F. Amplifier 
V2.- Frequency Changer 
V3. -First I.F. Amplifier 
V4.- Second I.F. Amplifier 

6K7 or EF39 
6K8 or X65 
6K7 or.EF39 
6K7 or EF39 

V5.- Heterodyne Oscillator and A..V.C. diode 
6Q7 or EBC33 

V6.- Detector, and A.F. Amplifier 6Q7 or EBC33 
Suitable valves are suggested after the valve 

function. 
After these tests have been made and the receiver 

is working satisfactorily, w, are now in a position 
to commence the modifications. 

Removal of the M.F. /D.F. Circuits 
These circuits operate almost independently of the 

main receiver (some components are common to 
both H.F. and M.F. circuits). The valves concerned 
are three in number -two VR99A triode hexodes 
(DFI and DF2 in Fig. 2), and one VR101 double 
triode (DF3 in Fig. 2). The former are aerial switch- 
ing valves and the latter a meter switching valve. 

There are several reasons for removal of these 
components : 

1. To redtice the drain on the supply. 
2. To enable a power pack to be fitted on the 

chassis. 
3. To enable an output stage to be fitted on the 

chassis (although the speaker must be external if it is 
to be any reasonable size). 

It will be found easiest to commence dismantling 
operations with DFIand DF2, which can be located 
by reference to Fig. 2. A start can be made by 
removing the two multiple capacitors (0.1 -!- 0.1 
0.1 pF) situated -between the two valveholders. Next 
remove the common cathode resistor (NOD) and the 
other leads can then be cut off. It will be found that 
some of these leads terminate at a transformer located 
beneath the magic eye. If the magic eye can is removed 
from the bracket, and the bracket itself loosened, it will 
be possible to take out the transformer. It was thought 
that it may be possible to use this transformer as a 
basis for the output transformer, but the laminations 
appeared to be unsuitable, The four resistors on top 
of this transformer are in the M.F. circuits, and may 
be additions to the spares box. 

Next the group board behind the two valveholders 

Tuning 
C$'JaCiior 

Magic 
Eye 

Fig. 2."- Layout of some of the major components. 
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should be tackled. All components may be removed 
together with the wiring, some of which is connected to 
two coils mounted on a bracket behind the cover con- 
taining the trimmers: These coils together with the 
bracket are removed. This more or less completes 
removal of the triode hexode circuits. When removing 
the heater connections to these two valves, be sure 

to remove the wire right 
up to the Jones plug 
("To Transmitter ") 
pin 3, taking care not to 
sever the other connec- 
tions to this pin. Also 
the 4 ,aF paper capaci- 
tor will lose its earth 
connection if the triode 
hexode valveholders are 
taken out. This is 
renewed by fixing a tag 
under one of the capaci- 

22 -tor's fixing screws. 
p Kt1 i, 'jF.. The meter Jones plug 

(this is marked ` To 
Visual Indicator ") now 
calls for. attention. All 
the leads to this plug 

(a) (dr) may be cut off and, the 
leads pulled through to 

Fig. 4..---The screen feed their sources, then each 
network, and. the rnodifiecd wire can be dealt with 

arrungeni ent. individually. 'W hen 
doing this,..howevei', 

care mast be taken with the heater and earth 
connections, as some heater leads terminate at the 
meter plug, and "these leads should be removed 
and refitted- on to pin 3 of the " To Transmitter " 
plug. An earth should be treated in the same manner, 
unless the earth pin on the " To Transmitter " plug 
is independently connected to chassis. 

Whilst in the region of the plugs we may as well 
deal with the " To Loop Aerial " plug, from which the 
two earth leads may be severed. (These are the two top 
connections with the chassis inverted.) It must be 
decided whether the loop aerial connection is to be 
used. If it ís, disconnect the bottom two leads and 
reconnect one of them tö chassis. The other lead 
should be suitably insulated and left free for the time 
being. In the author's experience, however, this loop 
connection was not of any real value on any of the five 
ranges, but is included for the sake of completeness. 

Now we may deal with the meter switching valve, 

H,T.f 

27Kí2 R76 

/2w, 

Fig. 3. -Con- 
nections to the o 
tag strips on N 
underside of the "To !F.7 3 4- - + To 

het. ose. ea ':. 

-11-4&-11-0 NIMM1^ 
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whose position may be located with reference to Fig. 
2. (This valve is DF3.) All wires except the ones 
to pins 2 and 7 should be cut. This leaves the heater 
connections intact for a valve to be added later. Leads 
again may be traced back to source and removed. 

We now come to a most difficult part of the pro- 
ceedings. This is the removal of the components in 
the rear section of the aluminium box containing the 
heterodyne oscillator valve. When the top is removed 
the components immediately visible are a multiple 
paper capacitor (2.5 = 2.5 + 11.F) and a coil in a 
cylindrical can. All leads may be cut off as all com- 
ponents in this can are in the M.F. circuits. The leads 
on the little tag strip at the side may be cut off and 
traced_ back, etc. In doing so, a couple of screened 
cables will lose their outer sheath connection to 
chassis and these chassis connections must be 
renewed. Turning beck to the box, cut off the leads 
Ito the coil and capacitor. The top fixing screw may 
now be removed but the bottom screw is rather more 
difficult. If one owns an angle screwdriver it may he 
possible tö remove . the screw without undue difficulty; 
otherwise it will be necessary' to remove the fixing 
nuts of the adjacent I.F. can. The can may be moved 
aside enough to allow a straight screwdriver to fit 
into the screw slot. If one is unlucky and screw and 
Out turn together, the only remedy is to remote the 
head, of the screw by means of a hammer and a. cold 
chisel: It will be found necessary to remove the coif . 
and a similar coil underneath that before the capacitor 
cárt'be. withdrawn: When this has been done a bank 
of five .005 dtF mica capacitors Will be seen, held by a 
couple of long 6:B.A. screws. It may be possible to 
remove these without much difficulty, but as aläst 
resortthe cold chisel may be necessary fer the bottom 
screw. Another coil in a can is below these capacitors 
and this, tod, should be removed. 

At the bottom .of the dividing wall between the 
two halves of the can will be seen a grommet carrying 
a black wire which will be open circùited -due to the 
removal operations. This is the chassis connection 
of the heater of the heterodyne oscillator valve 
(V5 in Fig. 2), and should be reconnected to chassis. 
This may be facilitated by removal of the tag strip 
in the bottom of the compartment by withdrawal 
of the screws holding this strip underneath the chassis. 
The black lead may then be pulled through the 
resulting space and soldered to any convenient 
earthed tag. 

It will be found that one lead from IFT3 (see 
Fig. 2) goes to one of the tags in the strip mentioned 
in the previous paragraph. This may be cut off and 
shortened so that just a short length projects from 
the I.F. -can. It is more trouble than it is worth to 
open the can and remove it completely. 

The valve next to the meter valve can now be dealt 
with (V6 in Fig. 2). One of the functions of this 
valve was as a meter limiting diode and it is with 
this that we are concerned. The two diodes are con- 
nected to pins 4 and 6. The correct diode may easily 
be ascertained since the lead to the detector diode 
disappears inside the.can of IFT3. On the limiter 
diode a i .KQ? resistor is connected between the 
relevant pin and a tag on a small strip (see Fig: 3). 
This 1 KQ resistor and All the other connections on 
this strip may be removed. 

Next remove the _two potentiometers on the left - 
hand ten corner of the' front panel. These are 
labelled " 'Meter Balance " and " Meter Amplitude." 

(Continued on page .465). 
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Complete S-valve Superhì t 
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An entirely new series of courses designed to teach 

Radio, Television and Electronics more quickly and thoroughly than 

any other method. Specially prepared sets of radio parts are supplied 

and with these we teach you, in your own home, the working of 

fundamental electronic circuits and bring you easily to the point 

when you can construct and service radio receivers, etc. 
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 ideal and may be yours at 

very moderate cost. 
With these outfits, which you receive upon enrolment 

and which remain your property, you are instructed how to build 

basic Electronic Circuits (Amplifiers, Oscillators, Power Units, etc.) 

leading to designing, testing and servicing of complete Radio and 

Tek vision Receivers. 
Photograph of E.M.I. factories at 

Hayes -our industrial background. 

An Educational Organisation associated with the E.M.I. group of 
Companies including: 

' HIS MASTER'S VOICE', COLUMBIA, ecc. 

OTHER COURSES WITH PRACTICAL EQUIPMENT IN- 

CLUDE: RADIO (Elementary and Advanced) TELE- 

VIS ON MECHANICS ELECT '..ICITY CHEMISTRY 
PHOTOGRAPHY CARPENTRY. 

Also Draftsmanship Commercial Art Amateur S.W. 

Radio Languages Simple Electrical Repairs in the 
Home Painting and Cecorating Etc. Ltc. 
With these outfits, you are given instructions that teach you the 
basic principles in the subject concerned. 

NEW TEI~EVISION COURSE 
including a complete set of equipment dealing with the design, 
construction and servicing of a high quality television receiver. 

COURSES 
(with equipment) also available in many other Engineering 
subjects. 

COURSES FROM 15/- 
PER MONTH 

To E.M.I. INSTITUTES, 
IDept. 32, 43 Grove Park Road, 
London, W,4. 

FILL IN.CdOPON: 

fON 

`._qRDSVKTU.,,'?' 

I NAME 

ADDRESS . 

SUBJECT(S) OF INTEREST 
( sEpg, (We shall riot worry you with personal visi K761 



EF36 4/- ECC81 1T4 7/- 
EF50 4/- 10/6 1R5 8/6 
EF54 5/- ECC82 EF37A 9/- 
EF80 10/6 10/6 PL8'i 12/6 
EF39 7'6 ECC83 PL82 9/6 
SP6I 2i6 10/6 PL83 10/6 
SP4I 2/6 ECL80 EZ41 8/6 
X65 10,'- 11;'- EZ80 8/6 
PY80 9'6 ECC859/6D1 2/- 
PY81 9/6 EA50 2/- VP23 5/- 
KT33C 9/- Y63 6/6 6X5 7/6 
6V6 8¡61 EYS I 13/6 5Z4 8/6 
EF91 8/6 16X4 6/9 5U4 8/6 
12SH7 7/-1807 7/- 80 8/6 
6K7 7/-16L6 11/- 12J5 5/- 
9001 3'/9112A6 7/6 6SJ7 7/6 
955 5!-!6SK7 4/6 6J5 5/- 
6SN7 8/- 61<8G 11/- 954 3/- 
6N7(M) ; 6AK5 7/- 6AL5 7/6 

7/-'I6AC7 6/- 6SA7 7/6 
6C4 7/- 6SL7 8/- 6J6 6/- 
1S5 8/6 6AG7(M) 1S4 9/- 
ECC31 7/- 9/- 3S4 8/6 

VINERS 
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LANDING LAMP. 24 volt motor 
and lamp, new. £1. 
DOME FITTING (S.B.C.). Suit- 
able for interior lamp, caravan or 
boat, etc. 4/ -. New in boxes. 
PACKARD - BELL AMPLIFIER. 
New valves and handbook. 12/6 
each. 
GERMANIUM DIODE. 2/- each. 
RELAYS. G.P.O. type, etc. Large 
stock all types. Bulkhead fittings, 
weatherproof (alloy case) with 
switch, £1/2/6. L.R. Headphone, 
7/6 pair. Londex 230 v. A.C. 
Relays, 8/6. 

JASON F.M. TUNER KITS 
COMPLETE WITIl VALVES & 

.IASON DIAL 

£7.0.0 
T.1403 TX 

A FE 

THRC AT MICROPHONE. Brand 
new. 
HEAL 
Complete 
VARIABLE RESISTANCE. W/W, 
50 ohms 

L-4.4 

Smaller in size 

many pfus'f, 

(MI DDLESBR.OUGH) 

26, EAST ST., MIDDLESBROUGH 
TEL.: ¡,f]D 3418 
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-41111.416..416.411,- 

TA 2G TX v Reduced. This Month's Bargain 

£4. 10.0 
RF24 UNITS. Brand new in 
maker's cartons. 15/ -. 
PVS SLEEVED WIRE. 22 s.w.g., 
10 colours, 2d. per yard. Ex- R.A.F. 
Heavy Duty 24 volt 60 amp. 
Switch, 1/6. 
TRANSFORMERS. All 230 v. 
A.C. 50 c.p.s. mains, 14/20 volt 20 
amp., £3 ; 14/17 volt 20 amp., 
£3 ; 3.5/9 v.!17 v. 4 amp., £1/2/6 ; 

9 v./17 v. 1.5 amp., 13/6 ; 350 -250- 
0- 250 -350 v. 6.3 v. 3 a., 4 v. 2 a., £I. 
CONDENSERS (ELECTRO- 
LYTIC). 450 volt wkg., 8 mfd., 2,/6 ; 

8 -1-8, 3/6 ; 16 mfd., 3/- ; 16 --8 
mfd., 3/9 ; 16+16, 4/6 ; 32+32 
mfd., 6/ -. 
CONDENSERS. Assorted. 100 
for 15/ -. 
ASSORTED RESISTORS. LI, 1, 
2 watt, 12/6 per 100. All our selec- 
tion. Welwyn Vitreous Resistors, 
5 watt, 1/6. 
POTENTIOMETERS. All values, 
to 2 meg., 2/6 each ; with switch, 4/6. 
R71 CHASSIS (less valves). 100- 
124 Mc /s, V.H.F. with circuit, 10 / -. 
SPOT LAMPS (less bulb). 7/6. 
T.18 set, TX section, less meter and 
valves. 7/6. 
113 VAC PUMPS. New. £1. 

OSMOR NEW STATION SEPARATOR 
This improved type incorporates a special coil which 

has a peak performance on the station for which it is 
designed. As the inductance at maximum " Q " is 
only variable by a small degree, please state precisely 
the Station you wish to receive clearly. It will only 
operate on one Station. Price 10 /6. 

BAND I FILTER 
Rejects E.S.C. from I.T.A. aerial and improves picture. 
able for all makes. 

NV- inc. instructions. Fitted in 2 minutes. 

OSMOR HIGH e 
Q' POTTaLS 

FOR MW or LW SELECTIVITY S /.EACH. IDEAL FOR 
MODERNISING YOUR FAVOURITE SET. 
NEW OSMOR BATTERY /MAINS S'HET. EMPLOYING 
FERRITE ROD AERIAL. COM ?LETE KIT £9.9.0. 
WITH FULL CONSTRUCTIONAL INFORMATION. 

FERRITE ROD AERIAL 

WILL IMPROVE SELECTIVITY'S 
MW (TYPE QFR3) M2, -0/9. FOR MAINS OR BATTERY SETS. M. 2 LW (TYPE 
QRF4), 12/9. 
CHASSIS, WIRING DIAGRAM & ALL COMPJ.VENTS AVA!LtiSLE F'3 P.W. "SEVEN -FIVE. 
S'HET. RECEIVER." 

We keep right up to date in building the latest circuits published in "Practical Wireless" Wireless World," and " Radio Constructor," and we stock the components specified. Send 7td. ir, stamps for circuits, wiring diagrams, fully descriptive literature together with coil and ccil- 
pack leaflets, components lists, chassis drawings and templates. 

Suit- 

OSMOR RADIO PRODUCTS LTD? 
418 Brighton Road, South Croydon 
Surrey. Telephone Croydon 5 1469. 
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The latter is best removed by withdrawal of the 
screws holding the plate to which it is fixed. Here, 
again, the leads may be cut off the potentiometers, 
traced to source and removed. 

The " Meter Deflection " switch should now be 
tackled. Hold the lug on the side of the switch with 
a pair of pliers and then withdraw the screw. The 
switch itself can now be removed in the normal 
manner, cutting the leads and tracing back. 

The knob of the '`Aural Sense" switch is held by a 
grub screw on the underside of the knob. Now remove 
switch, cut and trace back leads, etc. 

Where leads terminate at a Yaxley switch, cut off 
leads up to the switch contact, but should there be 
any other leads on the contact, leave them severely 
alone. It is easy to cut off too much and then have 
to spend hours servicing a fault that could easily 
have been avoided. 

Now the remaining item is the " To Transmitter " 
Jones plug where all the input power leads should be 
connected. After the set has been checked once more 
these leads should now be removed, starting with the 
aerial pins (1 and 2). These leads can now be dealt 
with in conjunction with the loop aerial connection 
mentioned above. These are two possibilities here. 
Either the three leads can be connected to three 
wander sockets and the required aerial is then selected 
by plugging in to the appropriate socket, or, a single 
socket may be employed, the three leads being 
connected to a single pole three -way rotary switch, 
which is then used as an aerial selector. This latter 
is perhaps the better method. 

The 'phones connection on pin 6 should now be 
removed. This will be fitted to a jack socket and this 
will be described later in the section on the output 
stage. 

The remaining leads should be removed individually 
and labelled for future reference, after which the 
three Jones plugs may be removed. 

This now completes the removal work. 
It must now be finally decided what modifications 

are to be made to the receiver, but the modifications 
to be described are those that the author incorporated 
in his own receiver. 

A choice of output valve depends on power output 
required, H.T. current consumed and heater current 
consumed. As it is unlikely that the power output 
requirements will be large, a valve with economical 
current consumption would be preferable. A suitable 
valve, one of which the author fitted, is the Mullard 
EL9I, which consumes 0.2 amps. heater current and 
only 20 mA. H.T. current. 

'With the set in its present state (i.e., less output 
stage and M.F. components) it can consume up to 
75 mA. H.T. current according to switch settings, 
and this figure must be taken into account when a 
suitable transformer is to be made or bought. 

Should it be desired to reduce the H.T. current 
drain, this can be accomplished by modification of . 
the screen circuits of VI, V2, V3 and V4. At present 
these screens are fed from potentiometer networks. 
as shown in Fig. 4(a). These may be modified to the 
form shown in Fig. 4(b), which should result in a 
reduction in drain of the order of 20 mA. The 
disadvantage of doing this is that a screen potentio- 
meter network tends to maintain the screen voltage 
constant to a greater degree than the modified form 
shown. Hence, the potentiometer tends to maintain 
the stage gain substantially constant, and this is a 
very desirable feature. 
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The Output Stage 
The set is more versatile if it will operate either 

'phones or speaker and the circuit shown in Fig. 5 
was designed with this end in view. 

It may be thought strange that circuit references 
commence at rather high numbers. This is due to 
the fact that the original Air Ministry references 
were left without alteration, with the exception of 
valves in one or two cases. The original set refer- 
ences contained resistors up to R70 and capacitors 
up to C.110. 

The transformer TI must first be located, and with 
the chassis inverted this is located behind the front 
panel towards the left -hand side. One of the 
secondary connections is wired to chassis and this 
must be removed and reconnected to H.T. - -. 

R71 is fitted to provide a grid path to earth for V8 
when 'phones are being used. 

C11.2, R75 function as a tone control and provides 
a certain amount of top cut. It may be omitted 
if desired. 

Next, a note on the jack socket may be advisable. 
As shown in Fig. 6, this has four contacts. When 
the plug is out, contacts 1 and. 2 are shorted. 
Insertion of the plug opens contacts I and 2, short 
circuits contacts 3 and 4, connects the body of the 

Fig. 5. Added output stage circuit diagram. 

ADDITIONAL COMPONENTS (Fig. 51 

V8- Mullard EL91. 
R71 -27 K 20% Erie Type 9. 
R72 -10 K 20 °.o Erie Type 9. 
R73-100 Q 20% Erie Type 9. 
R74 -680 t) 20e /, Erie Type 8. 

i R75 -25 K Potentiometer Carbon. 
t C111 -25 r F 25 v. Electrolytic. 
': C112 -0.01 pF 350 volt working. 

T2 -- Output transformer to match 16,000 i, to 
2 -15 .0 according to speech coil impedance of 
speaker. 

il--jack socket, one make, one break, ]granit 
Type P73. 
All other components not mentioned in the 

above list are already in circuit. 
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plug to contact I and the tip to contacts 3 and 4, 
whilst contact 2 is now open circuit. 

Connections should'be made to the plug as follows : 

1. To 'phone transformer secondary. 
2. To junction of R71 and R72. 
3. No connection. 
4. H.T. negative. 
We require that when the jack is out,-the output 

stage is in circuit and when the jack is in, the output 
circuit is opened and the'phones only are in circuit. 

Fig. 6 (left). -Plan 
view of Jack socket, 
and Fig. 7 (right). - 
Fixing plate' for the 
EL91 output valve. A.__4BA ho /es No. 27 drill 

e..._ 6BA holes /Vo. 33 drill 

This is the reason why an ordinary two contact socket 
will not serve the purpose. 

It is a desirable feature to mount the output 
transformer on the chassis rather than on the speaker 
itself, since it would mean mounting a couple of 
sockets on to the front panel and these would be at 
H.T. potential. In addition, it means that if the 
speaker were unplugged there would be zero anode 
volts on the output valve and the screen would thus 
draw excessive current, which would drastically 
curtail the life of the valve. The valve could, of 
course, be triode connected to overcome this at the 
cost of reduced output. 

However, a convenient place for the output 
transformer is under the magic eye can and it should 
be possible to obtain a transformer of the size which 
will fit the fixing holes exactly. 

The output valve is fitted in one of the DF valve 
holes, the one nearer the front panel being the more 
suitable. (This is DF2 hole in Fig. 2.) 

A small aluminium plate was made up to enable 
the B7G valveholder to be fitted in the larger 
international octal hole. (See Fig. 7.) 

The fitting of the remaining components is left 
to the reader's discretion, except for the point that a 
jack socket could be used for the speaker and the two 
jack sockets can then be mounted side by side on the 
top right -hand corner of the front panel where there 
are spaces for them. The leads from the speaker 
transformer secondary should be connected to 
contacts I and either 3 or 4. A suitable jack plug 
for use with these sockets is the Igranic Type P40. 

Power Supplies 
From the foregoing it is seen that we need a H.T. 

current of about 100 mA and it was decided to use 
this figure as a design centre. 

With an EL91 output valve we need about 3A of 
heater current. It is not possible to give an exact 
figure, since the valves may have different heater 

currents. (The Mullard valves mentioned consume 
0.2A and the American types 0.3A.) 

A rectifier winding is also required. In the author's 
set a 5Z4 was employed, requiring 2A at 5 volts. 

The value of H.T. voltage is not really critical 
provided that an inductor input to the smoothing; 
circuit is not used. A transformer that will deliver 
about 220 volts at full load will be found adequate. 

Our transformer is then : 

Primary : 10 -0- 200 -220 -240 volts 50 c /s. 
Secondary I : 220 -0 -220 volts at 100 mA. 
Secondary H : 6.3 volts at 3A. 
Secondary III : 5 volts at 2A. 

The Transformer 
The most important point about the transformer is 

its physical size. Taking into account the voltage 
and current required, together with temperature 
rise, the largest core that can be used is a 1- in. stack 
of No. 4A laminations, but these must be fitted with 
special clamps which have almost the same area as 
the laminations. For the benefit of readers who 
may wish to make their own, a design for the 
transformer is included in the Appendix. 

The transformer is fitted behind that part of the 
front panel vacated by removal of the Jones plugs. 
The rectifier is fitted in the space made available by 
removal of the valve DFl in Fig. 2. A circuit is 
given in Fig. 8. 

The choke, as is the mains switch, is fitted behind 
the front panel in the space underneath the tuning 
knob. The fuseholder can also be fitted here. The 
wiring is left to individual readers' discretion. The 
value of the smoothing choke is not critical, so long 
as the current carrying capacity is adequate. 

(To be continued) 

6.3v. 

Chassis 

- 

S6 

o 
200 - 
5o 

Fig. 8.- The 

power supply. 

COMPONENTS (Fig. 8) 
C113 -8 47 450 v. Electrolytic. 
C114 -8 r F 450 y. Electrolytic. 
L30 -8 H at 100 mA. 
V9- Brimar 5Z4. 
Fl -Fuse 250 mA. (Fuseholder Belling -Lee Type 

L356). 
S6- D.P.S.T. Toggle switch. 
T3 -Mains transformer. (See text.) 
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By B. E, Wilkinson 

r 1APE recorders, although increasing in popu- 
larity, are still expensive items, and few 
c'.;signs are available for building simple, 

inexpensive recorders. Yet it is possible to construct 
for a very modest sum a machine which will record 
and reproduce speech and music very reasonably. 
The details which follow are constructional data, for 
a four -valve battery- operated tape recorder which 
can he made for a very low cost indeed. 

It is assumed that the reader is familiar with the 
basic principles of magnetic recording, so that 
nothing is necessary in that respect. The recorder 
has two systems. mechanical and electrical, the 
mechanical system being the means by which the 
tape is made to move over the record /playback head, . 
and consists of motors, tape spools, tape- guides, 
brakes, etc. 

The electrical system consists of the record /play- 
hack amplifier switching and biasing system. This 
is mentioned in some detail as the constructional data 
will be given in this sequence. 

The required parts are as follows : A gramophone 
motor (clockwork) to drive the spools. An ex -A, illy 
" 38 " Set, loudspeaker (plus output transformer), 
play /record head, switches, wire for wiring, micro- 
phone (ex -Army balanced armature type), batteries 
(1 -I.T. 90 v. L.T. 3 v. flashlamp battery), 6 B.A. nuts, 
bolts, etc. The " 38" Set can be obtained from 
dealers in Government surplus electrical equipment 
at prices varying from £1 to 30s. The play /record head 
is probably the most expensive item, the one used 
being a Tapemaster Senior, price 45s., available 
from various advertisers in this journal. It is 
possible to make one's own play /record heads; but 
in the interests of' quality commercially made heads 
are far superior. 

The Mechanical System 
It is not proposed to give details of case measure- 

ments, deck measurements, etc., as it is probable that 

Securing nut 

Spool 

Tape deck 
To 

Motor 

Soldered 

Fig. 1.-- Method of fixing spool to spiuçlle ofgrart10- 
phone motor. 

each reader will have his own ideas as to the shape 
and size of his recorder. The author's machine was 
built in an ex- R.A.F. modulation indicator box, 
measuring approximately 6' x 102 x 8in. " The 
necessary layout will therefore be described, leaving 
measurement, etc., to the reader's preference. 

It is necessary that the tape recorder motor should 
have very constant speed. Should the speed vary 
slightly the speed of the tape will vary and this will 
affect the output from the speaker. Thus, we must 
pick a motor with automatic and accurate speed 

(a) 

Fig. 3.- Shou'ing how the tape should pass over the 
head. In" A" the area at contact is too large. In 
" B" the area is smaller, the contact pressure being 

greater. 

control. Gramophone motors are admirable for this 
purpose, as they possess .a very efficient governor 
system. Clockwork gramophone motors can be 
obtained fairly easily from old acoustic gramophones. 
After the motor has been removed from the gramo- 
phone it should be thoroughly cleaned and oiled_" 
particular attention being paid to the governor. 

In -the recorder the motor will drive the tape 
directly, so we must alter the driving shalt to take a 
tape spool. This is fairly easily achieved as follows. 
The tapered shaft of the motor is turned down to 

in. diameter rod, and soldered to it is a collar (.',;in. 

centre *in. threaded external diameter) such as are 
found on potentiometers or reaction condensers, and 
are used to secure them to panels. The collar must 
he soldered to the shaft,. so that when the spool 
(whose central hole is widened to 3;-in.) is slid over it 
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it will clear the tape deck with the motor in position. 
A securing nut on the end of the collar protruding 
above the spool will now lock the spool tight. 

The tape is wound on the spool just described 
from another spool, suitably placed on the deck. 
This spool is screwed to a similar collar, which is 
free to rotate on a short length of .-in. brass rod, 
threaded (female 4 B.A.) and screwed to the tape 
deck. The positioning of this second spool is impor- 
tant, as if the tape takes too devious a route to the 
first spool it will become strained, yet if it goes 
straight from one spool to the other there will be a 
tendency to jerk. Thus a certain amount of tension is 
necessary and this is provided by two rollers. A 
suggested layout is shown in Fig. 2. The rollers are 
shown in Fig. 4. They consist of tin. brass rod with 
a in. brass rod internally tin. drilled as roller. Base of 
central rod is drilled and tapped to take 4 B.A. bolt, 

Fig. 2. Suggested layout for the tape deck. 

which secures roller to tape deck. The collar at the 
top is soldered to the central rod, while the one at 
the base is loose. To deaden mechanical noise a 
thin paper or cardboard shim can be placed at A. 
The central spindle should be sparingly oiled with a 
light oil to reduce friction. 

The positions of rollers B and 
C are such that the tape between 
BC is always fairly taut. Damping 
the movement of spool E by means 
of a light spring will also help to 
keep the tape steady. 

The position of the play /record 
head at A is very important. The 
tape should not on the one hand 
just touch the head, on the other 
hand it should not make more 
contact than is necessary. Fig. 3 
makes this point clear. 

Speed of the tape is controlled 
by an extension to the speed control 
lever on the gramophone motor. 
The useful speed range is about 
60 -90 r.p.m. Although the motor 
speed is constant the tape speed is 
not. As tape is wound on to spool 
D its radius increases, and thus 
the tape is drawn on at an ever - 
increasing rate. This, however, 
does not affect the recording, 
providing that it is played back 
on the same spools. In other 

words, if the increase in speed 
for playback is the same as 
the increase in speed for record 
the recording is unaffected. 

Let us suppose our take -up 
spool has an initial diameter 
of 2in. and its speed is 60 
r.p.m. The tape is being rno\ed 
across the head at 2.zr in. /sec. _ 

Fig. 4.- Details of the 
roller. The cardboard 
shins at " A" deadens 

......oise.................- Tape deck 

6.28in. /sec. By the time that sufficient tape has been 
taken up to increase the effective diameter to 4in. 
the tape speed will be 12.56in. /sec. This is rather 
high, and although we cannot, using the present 
system, prevent an increase in tape speed, we can 
reduce this by (a) increasing the initial radius of the 
take -up spool and (b) reducing the speed of the 
motor. 

It will be appreciated that whereas at a low initial 
radius a comparatively small .,amount of tape is 
wound on. producing a large cfiange of radius, at a 
large initial radius a large amount of tape is wound 
on for a small change in radius. For example, at an 
initial radius of lin. 628ín. (approx.) of tape will be 
taken on for 100 revolutions. At a radius of 2in. for 
100 revolutions 1,256in. of tape will be taken on. 
Thus for the same change in radius (100 times the 
thickness of the tape in both cases) we are able to 
take on twice the amount of tape. Reducing the 
speed of the motor will now give us the original 
tape speed we require with (and this is the point) 
reduced rate of increase in tape speed. Sufficient 
then has now been said, concerning the mechanical 
system. The layout can be varied to suit individual 
requirements, but in all cases the following points 

must be observed : 

(a) System must be such that 
tape moves smoothly and steadily. 

(b) Tape must make correct con- 
tact with play /record head. 

{ 

--,- 
¢ I 

A view of the underside 
of the recorder. 

-7: ?mil ll,l. Now, .11 Y..ul.Iltlr 1,010..Il4 LU 1.611Y 
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(c) Tape must move across head at correct height. 
(d) Motor. rollers, spools, etc., must run smoothly, 

paper or cardboard washers being used if necessary 
to deaden mechanical noise. 

The Electrical System 
Amplifiers for magnetic recorders need a very 

high gain, due to the small amount of signal available 
from the recording medium. Generally speaking, 
increasing the amplifier gain increases the valve 
noise and the level of distortion. It is thus necessary 
that the amplifier be carefully designed to give a high 
gain without the introduction of extraneous noise. 
As previously mentioned, a reasonable amplifier 
can readily be built from an ex -Army " 38 " Set. 

The set, which is a five -valve trans -receiver, should 
first be stripped of all components except the valve - 
holders. The chassis should now he cut down until 
its measurements are those shown in Fig. 5. This 
entails the removal of one valveholder and half the 
chassis longitudinally. A projecting piece is left 
which is bent through a right angle, and drilled 
to take the two matching transformers (the only two 
in the set) on the upper part of the chassis. It should 
be stated that chassis measurements given are only 
to make the amplifier compact, and that the reader 
may prefer to make up his own chassis to his own 
specification. Before wiring up the chassis it is well to 
decide how it will fit into the finished recorder. Fixing 
holes can then be drilled. In the author's machine 
two lugs R and K (Fig. 5) are used to secure the 
amplifier to the base of the gramophone motor. 

Fig. 6 shows the circuit diagram of the amplifier. 
It is a straightforward four -valve, resistance- capacity 
coupled amplifier. The first three valves are used when 
recording, the matching transformer to the play/ 
record head forming the anode load of the third 
valve, and all four valves are used for playback. 

Begin by wiring up the filament or cathode circuit. 
Join all of pins No. 1 (marked on the black plastic 
valveholders), and taking the final one away to 
L,.T. =. Pins 5 and 6 (suppressor grid and metallising) 

5% 

Fig. 5. -The chassis 
of the 38 Set after 
removal of the valve - 
hc.'ders and attach- 
ment of matching 

transformer. 

on Vl, V2 and V3 can be taken to the chassis (earth), 
and so can pin 8, on all the valves. 

Connect pin 4 on V1, V2 and V3, through 48 K. 
resistors, to an H.T. -I- line, which for convenience 
we can take as pin 2 on VI (this pin has no con- 
nection with the valve). The pins 2 and 7 on VI, V2 
and V3 all have no connections with the valves so 
that they can be joined and used as a common 
line. This enables us to keep leads from anode to 
H.T. -1- as,short as possible. Pins 4 on VI, V2 and V3 
should also be taken through .01 icF condensers to 
earth. 

The anodes of V l and V2 are now taken to H.T. --, 
through 47 K 2 resistors (2 watt). The high resistance 
winding of one of the matching transformers should 
form the anode load of V3, being connected between 

H.7:4- 90v 

7 C4 R5 P8 CS 
Pecoroing 
Output 

VI C V2 C2 V3 C3 V4 

Co Rt C7 

X X _xx 

R2 C8 R3 9 

Fig. 6. The circuit diagram. A list of the compons_r.s appear., en page 473. 

x d 

3v. 
x --- 

St HT- 
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pin 3 of this valve and H:T. . This now forms the 
recording output. 

We can now deal with anode to grid inter -valve 
connec' ions. The anode of VI (pin 3) is taken through 
CI to the grid of V2 (top -cap). This grid is then 
taken through a .25MQ potentiometer to earth. 
The anode of V2 (pin 3) is taken through C2 to the 
grid of V3 (top -capy. This grid is taken through a 
.25 Mn fixed resistor to earth. The anode of V3, 
(pin 3) is taken through C3 to the grid of V4 (pin 5) 
and this grid is taken to earth through a .25 MS' 
resistor. The screen of V4 (pin 4) can be taken 
directly to the H.T. 1- line. It is unnecessary to earth 
the suppressor grid, as this is effected internally. 
The anode of V4 (top -cap) is now connected through 
the high resistance winding of the output transformer 
to the I-LT, line. The high resistance winding of 
t'ee second matching transformer, is connected 
between the grid of VI (top -cap), and earth. 

In magneticc recording the '.higher frequencies 
always record more successfully than the lower ones. 
If we therefore recorded through the amplifier 
as described so far, at playback we should notice 
that the bass notes of music were much softer than 
the treble ones, the lowest bass notes being almost 
inaudible. We therefore incorporate components 

Direction 
of movement 

of tape 

Figs. 7 ana 8.-- 17_f119a of .permanent- magnet biasing. 

in the circuit which will provide " bass lift." Actually 
the method used in this recorder does not " lift " the 
power of the lower frequencies, but cuts down the 
power of the higher frequencies. The amplifier is 
fairly powerful, and thus the by- passing of some high 
frequency power is permissible. To achieve this 
we insert .0021íF condensers between the anodes 
and H.T. -I- of VI and V2. These condensers provide 
a low reactance to earth for the higher frequencies. 
The amplifier is now virtually complete. and the 
power supplies can he introduced (H.T. 90 v., 
L.T. 3.v.). Four -way plastic -covered 
cable is the most successful for s< 

carrying the power to the set, as 
it provides I-1.T. 
L.T. - -. The H.T. is taken to pin 
2 on V1, H.T. -- to earth, L.T. -- to 
earth, and L.T. 1- to pin 1 on either 
V.I, V2, V3 or V4. 

The on /off switch is most suitably 
placed in the H.T.- lead (see Fig. 
6). (Play /record switching will be 
dealt with later.) We are now ready 
to test the amplifier. The power 
supply is connected up, and across 
the primary of the input transformer 
we connect a microphone, or even Another general 
a gramophone pick -up. If the new of the 
amplifier is functioning correctly, recorder. 
and the volume control is at 
maximum, small taps with a finger 
on the microphone or gramophone 

pick -up witi produce 
very much louder 
knocks from the 
loudspeaker. The 
loudspeaker used 
in the author's 

September, 1956 

A 

P B 

input- Recording 
Output 

Fig. 9.-- Wiring details of 
the playbacktrecord switch. 

recorder is a 3in., taken from a battery 
portable. However, it is not necessary to use a very 
small speaker, as the output from the ATP4 is 
considerable, and will easily operate larger models. 

It is possible that on switching on for the first time 
the amplifier will oscillate_ violently. This is because 
on the chassis the valves are very close together, 
and feed -back from one to another can easily take 
place. Therefore, the leads going to the grids of all 
the valves should be screened. Also the grids of 
VI, V2 and V3 should be screened, as they are fairly 
close together.' If now oscillation still persists one 
should seek the cause under the chassis. Ensure 
that anode and grid leads do not run parallel and 
that all leads are as short as possible. All 
transformer cores should be earthed and so should one 
side of the speaker coil. It will be found that one side 
of the low- resistance winding of both matching 
transformers is earthed and so also are the cores. 

Once the amplifier is functioning correctly (it 
should be able to hold the volume control at a 
maximum without breaking into oscillation) we can 
try it in conjunction with the tape deck. 

Obtain some tape and, if possible, have a signal 
put on it by a commercial recorder. Now connect 
the leads from the play /record head to the amplifier 
input and switch on. If a permanent magnet is 
moved to and fro above the head a gentle hissing 
should be heard from the speaker. This indicates 

(Continued on page 473) 
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ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
3.IV. 16 m. -50 m. LATEST MULLARD 
M. W. 200 m. -550 m. EC1,142, EF41, EBC41, 
L. W. 5110 in. -2,000 m. EL41, EZ40. 

12 month Guarantee. 
A.C. 200,250 v. 4-way Switch ; Short-Medium- 

A.V.C. and Negative feedback. 
4.2 watts. Chassis 113 s 11 s Olin. Class Dial 
10 x Odin. horizontal or vertical available. 
2 Pilot Lamps, Four Knobs, Walnut or ivory. 
Aligned and calibrated. Chassis isolated from 
mains1T.S.L. Tweeter Supplied Free ! 

September, 1956 

C.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage windings. Ratio 1 : 1,25 
giving a 25% boost on secondary. 
2 v., 10/6 ; 4 v., 10/6 ; 6 ;3 v., 106 ; 10.8 v., 
30 /6; 13.3 v., 1016. 
Ditto With mains primaries. 1216 each. 
Type B. Mains Input 2.20240 volts. Multi 
Output 2, 4, 6.3, 7.3, 1.0 and 11 volts. Input 
has two taps which increase output volts by 
'25/ and 50 °0 respectively. Lour capacity, 
suitable for most Cathode Ray Tubes. With 
'Fag Panel, 21 : -. each. 
Type C. Low capacity wound transformer for 
use with 2 volt 'Cubes with falling emission. 
Input 2201440 volts. -Output 2-21-21-2,-3 
volts at 2 amps. With Tag Panel, 1716 each. 
NOTE.-4t is essential to use mains primary 
types with T.V. receivers having series. 
connected heaters. 
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TRIMMERS, Ceramic. 30, 50, 711 pr., 9d. 100 pl 
150 pf., 1/3 ; 250 pf., 11 ; 5011 p8, 7:50 Pb, 1,9. 
RESISTORS. All values. AO ohms to I 0 meg. 
I w., 4d. 1 w., 6d. ; 1 w., 8d. ; 2 w., 1.' -. 
HIGH STABILITY. ?r tic, 1 °°, 2 -. Preferred value 
100 ohms to TO meg. 
5 watt ) WIRE -WOUND RESISTORS 

r 10 watt 1} 35 ohms -10,000 ohms 
15 watt 12 - 

75,000 ohms -30,000 ohms. 5 tv.. 19 i 10 w.. 2,3 
KNOBS, GOLD ENGRAVED.-- u"alnut or Iron, 
9»in. 

Siam., 1/6 each. Not. engraved. 1.- each 

p 12/6 PURETONE RECORDING TAPE 
1,200 ft. on standard fitting 7" Plastic 
reels. Brand new, boxed, 12 -6. 
Snools 5" metal, 1, 6, 7 plastic, 4, 3. 

O/P TRANSFORMERS. Heavy Duty 50 mA., 9/6. 
Multiratio, posh -poll, 66. Tapped small pentode, 319 
L.F. CHOKES 15;10 Íi. 00;65 inA.. 5/ -; Di 11 

20 mA., 10/6 ; IT H. Li0 mA., 12!6. 
MAINS TRANS. 350- 0 -310. SO mA.. 6.3 v. ta.ppe. 
4 v. 4 a., 5 v. tapped 4 v. 2 a.. ditto 250-0 -250, 21/- 
HEATER TRANS. Tapped prim., 200 ¡350. V. 6.3 s 
It amp., 7/6 ; tapped sec. 2. 4. 0.3 i.. 711 amp., 3/6 
VCR97 TESTED FULL PICTURE, £2. 
COPPER PLATED AERIAL RODS. I x 12in. posh 
fitting, 3/- doe.. p. aF P. 1', 
ALADDIN FORMERS and core, lin.. 8d. t Tin., 10d. 
lin. FORMERS with Cans and Core. ;in. sri. a 
1¡ in. and din. sq. c 25in., 2;- ea. 
TYANA: Midget Soldering Iron. 20/2220 v. or 
230/230 v., 18/9. Solon Midget Iron. 24, -. 
MIKE TRANSE. Ratio 50 : 1, 3/6 ea. 
MAINS DROPPERS. 3 s liin, Atli. Sliders. .1 
amp. 730 ohms, 41,. .2 amp.. 1.01)0 ohms. 4,3. 
LINE CORD. .3 amp., 60 ohms per toot. .5amp.. 1 0fl 
ohms per foot, 2way. 6d. per foot: 3 -wáy, 7d. per foot. 
LOUDSPEAKERS P.M. 8 OHM. 
Sin. Goodman,. 1718. 7M. x '4ín. Goodman, 21/ -. 
3 r11e. square, Elae. 21/ -. 5 in. Elan, 22/6. 
filin. (ioodmans, 18,6. loin R. ,L A.. 30/ , 
crim ditto w /Trvns., 21' -, lain. Plessey, 30/ , 
Sin. V.E. 2.5 k. or 2 k, field, tapped O.P. transi., 2416. 
CRYSTAL DIODE, G.E.C., Si-. Crystal Book. 1 / -. 
43$$34, 4/- ; 40 Circuits for Germanium Diode.. 3 /8. 
HIGH RESISTANCE PHONES. 4,000 ohms, 17/6 pr. 

ICRYSTAL MIKE INSERT by Acos, precision 
engineered. Size only 15 c 11,10in. Bargain 
Price 6/8. No transformer required. 

SWITCH CLEANER Fluid. squirt - spout, 4/3 tin. 
TWIN. GANG TUNING CONDENSERS. :0005 mid. 
midget with trimmers, 8/6 ; 375 pf. midget less 
trimmers, 6/6 ; .0005 Standard size with trimmers 
and feet, 9/- ; less trimmers, 8/- ; ditto. soiled, 2/6. 
SPEAKER FRET. Woven Plastie TYGAN. Wahost 
tone. ilfn. wide, 2/- per font. Expanded metal. 
Gold 91 s lain., Silver, 151in. x 91in., 2/- each. 

VALVES 
A SMALL SELECTION FROM OUR STOCKS 

AN Boxed New & Guaranteed 

8/6 
1R5 
1T4 
1S5 
354 
3V4 
504 

tìAM6 
6AT6 
6J7 
6K3 
651.7 
68N7 

6V6GT 
EBC:33 
E1550 

Sytv.Red 
EF91 

5/6 
6138 
9112 

EF50 
Equip. 
SP61 
SP41 
EF92 

113 
E9.30 

954 
6/6 

6.11.5 
á3o 6" 

6K7G 
EB91 

HVR2 
(near) 

10 6 
a24 

124T7 
EBC4l 
EBESO 
E91:35 
ECL80 
ECE42 
EF41 

_ EF80 
EL41 
EZ-hl 

1ìT33(' 

PL81 
PLAT 
E1:íÍ 
507 
X79 

9X2 

1,1148 
EB34 

316 

6116M 
718 

013E0 
6i3W6 
6F6 

6K7GT 
6K7M 

- 
7/6 

EL32. 
H F R5A 
PEV25 

: t -'2 
VP23. 

.7,6 
0X1 
ü %5 
807 

EF30. 
12K8,12Q7, 12K7, 351,6, 3524 
Special Price -37/6 -The Set: 

We have no connection; with any other firm. Please address all Mal Orders correctly as below. 

10 gns. Carr. 3 Ins., 416, 

TERMS : Deposit £5.5.0 and six monthly 
payments of M. 
MATCHED SPEAKERS FOR ABOVE CHASSIS 
8in., 1016 ; loin., 25; -; 1din., 30 -. 

* R.C.S. SCOOP * 
Collaro Auto -changer RC531 for 78 r.p.m. 10 -n. and 
Pdin. records. Brand new in maker's buses! High 

i nepedance lightweight Pielc-np with sapphire needle, 
wilt match any Amplifier or Radio. less than half 
price. £5.19 

6 Carr. and 

£7-19-6 Post Free. 

Terms : Deposit £4 and six monthly payments 
of 151 -. 
Brand new Plessey 3 -speed Autochanger Mixer 
Unit for 7, 10 and 12in. Records. Twin Ri -Fi 
Xtal Head with Duopoint sapphire stylus. 
Plays 4,000 records. Spring mounting, Base- 
board required 151- x 12in. Height 5lin. 
Depth 2ín. Super Quality, 200,250 v. A.C. 

Ws/out Veneered Playing Desk out out ready 
for Plessey, only sold complete with Changer 
1016 extra. 

ALLDRY UNIT POWER PACK. Replaces 
Battery B114, etc. 90 v. plus 11 v. Size 41iu. a 
3tin. x i. tin. 4 -pin Socket. Same as battery. 
ONLY 1; a year to run on A.C. 200,240 v. 
FAMOUS MAKbl:. MST PRICE, 65 / -. OUR 
PRICE,. 39/6. Ready for use. - 
B.S.R. MONARCH. 3 -speed Motor and Turn -. 
table with selecting SIN itch for 3:3, 45 and 78 
r. p.m. records.. 100 -130 v. and 200 -250 v. A.C. 
50 cps. Also B.S.R. MONARCH Lightweight 
Pick -up with Acos Xtal turnover head, separate 
Sapphire stylus for L.P. and Standard records. 
SPECIAL OFFER, THE TWO ! £4,15.6, post 2/6. 
T. V. PRE -AMP (MeMICHAEL). Tunable 
Channels 1 to .9. (Will Amplif31 Output of your 
Band 3 Converter.) Midget size. High Gain 
Fringe Model, E.V.A.. Valve Full instructions. 
Ready for use. (H.T. 20(f v LT. 6.:3 v., 3 

amp. - required.) 13RAND NEW, 25/- each. 
SPECIAL MAINS POWER PACK for above, 
25/- extra. 
SUPERHET COIL PACK. 271. Miniature 
size -21in; s Olio. x 13_ín. HIGH "Q" Dust 
Coxed Coils. Short, Medium, Long, Gram 
'Switching- _'Single hole fixing. Complete with 
connection diagram, and circuit. 

TELETRON BAND Ill CONVERTER 
For London, Midland and Northern Trans- 

missions. 
Suitable all T.V. makes. T.R.F. or Soperhet. 
Ready wound coils, two EF80 valves, all 
components, punched chassis, circuit-diagrani, 
wiring plans. COMPLETE KIT for mains 
operation 200 -350 v. A.C. 63.10.0. 

As ABOVE less POILER' PACK. Requires 
200 v. 20 mA. H.T. 6.3 v. .6 a. L.T. £2.5.0. 
Mains Transformers to above Spec, ... 106 
Min. Meetinghouse Rect. ditto ... 8/6 

7,6 B.B.C. IT A. Aerial crossover unit 
Punched and drilled chassis ... 
Larger chassis for Mains Model ... 
Teletron Collect with. plans . ... 
Full plans and circuit details... ... 

6/- 
15/- 

6d. 

Volume Controls 80 etTLE COAX 
.ong spindles. Douai, Semi -air spaced Poly - 

teed 7 year, Midget. thene insulated. lin. Da. 
0,000 ohms to 3 Meg. Stranded core. gm 

No Sa. S.P.Sw D.P.Sw. Losses cut 30°C 4U. yd. 
3,'- 4/- 4,9 STANDARD p 
Lin or Log Tracks. I in. Coax. V d. yd. 

COAX PLUS 1/- DOUBLE SOCKET ... 1.3 
SOCKETS 1/- OUTLET BOXES .. 4i6 
BALANCED TWIN FEEDER, yd. 6d. 80 or: 300 ohms. 
DITTO SCREENED per yd. 11 -. 80 ohms Duly. 
WIRE -WOUND POTS. 3 WATT. Pre -Set Min. 
Tall. Type. all values rr ohms to 311 it,, 3/- ea. 

l K., 4/ -, tCarhon 50 K. to m., 3/-.) 
WIRE WOUND 4 WATT. Pots, Stn Spindle. 
Values, 100 ohms to 511 K., 516 ; 100 K 6/6. 
CONDENSERS. New stock 001 mid. kV. 
T C C., 5/6. Ditto, 20 kV., 9/6 100 pl. to 300 pf. 
Micas, 6d. ; Tubular 500 v. .(101 to .01 mid., 9d. ; 

.o.í,.1, 11 -; .20, 181; .5, 1,9 ; .1 ;330 v 911. ; .1 /600 
v., 1,3 :.l milt 2,000 volts, 4/ -. 
CERAMIC COEDS., 500 y., .1 pi. to .01 nrfci., 10d. 
SILVER MICA CONDENSERS. 10' , 5 pf. to .500 
pr.,. 1/- ; 600 pf. to 3,000 pf., 113. DITTO 1 8ó 
1.5 pi. to 500 pf., 119; 315 pt. to 1,0011 pi.. 2 / -. 

I.F. TRANSFORMERS 7/6 pair 11 

465 Kcjs Slug tuning Miniature Can., 2 /in. x 

x 'ia. High Q and good bandwidth. 
By Pye Radio. Data sheet supplied. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
/275 v. 2/- 106/25 v. 2/- 8 +161500 v. 518 

,r /450 V. 2/3 8 +8 /500 v. 433 16 +16 /450 v. 5/6 
1/450 v. 2/- 16 +16/500 v. 16- 24,:350 v. 4/6 

1450 v. 26 0'- 32+3Y/:350 v. 4/6 
.p500 v. 2/9 CAN TYPES 32-1.321450 v. 616 
16/450 Y. 3/6 Clips 3d. 50 +50/3:50 v. 7/- 

6 /500 v. 4/- 16/430 v. 3/6 643.1.20/350 v.11 /6 
. 2100 v. 5/6 :321350 v. 4/- 100 +200/275 v. 
'5/25 v, 1/9 60150 v, 5/6 12/6 
50/25 N. 1/9 50/12 v. 3/- 1,000 +1,000 /6 v 
5015Ó v. 2/ 8+1.6/450 y. 5/- 
. crew Base Type 312. 8/500 V 3/- ; 16100 v. 4 / -, 
ENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 

BACK VOLTAGES. R3 /'2:5 'L kV., 4/3 ; K3/40 3.2 
kV., 6/- ; K :1145, :3.6 kV., 61 K3,50 4 kV., 7/3 ; 

K3 /100 8 kV., 12/6 ; MAINS TYPE, RMl, 121 y., 
0 m4 4/- EMS, 100 mA 4/9 ; R8,13 PO eA., 
16 11M4, 250 v 275 mA., 16/ -. 

G.E.C. Neon Osolim. M.B.C. 180 v .3 mA., 2 /6. 
COILS Wearite "P" type, 3/- each. Osnror Midget 
' Q" type adj. dust core, 4/- each. All ranges. 
TELETRON, L. A Med., with re- action, 3/6. 
H.F. CHOKES, iron cored. 14 M.H., 31- each. 

ALUMINIUM CHASSIS. 18 s.w.g. nndrilled.. 
With .4 sides, riveted corners and lattice filing_ 
holes, 21in. sides, 7 a Sin., 4/6 9 x Sin.. 5/9 ; 

13x7in.,6 /9; 13x9ín.,8 18; 14xllfo., 10 /6; - 

)5x14in.,12/6; 18 x 16 a 3in., 16/6. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 
2, 6 or12 v. 11- amp., 8/9 ; 2 a., 11/3 ; 4 a., 17/6 
CHARGER TRANSFORMERS. Tapped input 200 
230 v. for charging at 2, 5 or 12 v., 11 amp., 13/6 
4 amp., 21/-. 
All BERNARDS books in stock. 
VALVE MANUALS I F. H, 5/- ea. part. 
VALVE and TV TUBE equivalent, book, 5/ -, 
ACID HYDROMETER. New Ex Cal t. Unbreak- 
able. Packed in metal case 7 c I ;in. elia., 4 /6. 
WAVECHANGE SWITCHES. 
5 p. 4 -way 2 wafer, long spindle ... ... ... 6/6 
2 p. 2 -way, 3 p. 2 -way, short spindle... .. 2/6 
2 p. 6 -way, 4 p. 2 -way, 4 p. 3-way, long spindle 3,6 
3 p. 4 -way, 1 p. 12 -way, long spindle... .. 3/6 
VALVEHOLDERS. Pax. Int. Oct. 4d., EF50, EA50, 
Gd. FORA, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 and 
9 pin, 1 / -. MOULDED Mazda and Int. Oct. 6d. 
B7G, BSA, SSG, BOA, 9d., BIG with earl 1,'6. 
VCRS7 2/6, BOA with can 2,/6. 
CERAMIC, EPOS, B7G, BOA, Int. Oct. 1,' -, B7G with 
can 1i9. 
BLACK CRACKLE PAINT, air drying, 3/- tin. 

RADIO COMPONENT SPECIALISTS OPEN 
- WHIITEEHORSWedRD., WESTACROYDON 

age list 3d. 
Tel. THO 1665, Buses 133 or 68 pass door. 48 -.hoor postal Service. P. & P., 1/, £2 orders post free, (Export Extra.) C.O.D. Service 1/6 
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I.C.S. training supplies the spark 
you need to further your career. 

The Courses I.C.S. offer are practical and 
up -to -date, they recognise the present emphasis 
on Frequency Modulation, and can help you 
attain one of the many well -paid posts that exist 
today in the radio world. Prepare yourself 
now, at home and in your own time, with the ex- 
pert help of I.C.S. tutors. The cost of an I.C.S. 
Course is moderate and includes all books. 

Among the I.C.S. Courses available are 

o FREQUENCY MODULATION 
ENGINEERING 

T/V ENGINEERING 

e RADIO SERVICING 

e RADIO ENGINEERING 

e RADAR ENGINEERING 
BASIC INDUSTRIAL 
ELECTRONICS ELECTRONICS 

ELECTRONIC ENGINEERING 

Complete the coupon below and post it to us today 
for further details of the Course which interests you. 
Write to : Dept. 170E, I.C.S., 71 Kingsway, W.C.2. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

DEPT. I70x, INTERNATIONAL EUILDIÜGS, KINGSWAY, 

LONDON W.C.2. 

Please send FREE book on 

NAME AG' 
(Block letters please) 

ADDRESS 

OCCUPATION 

INTERNATIONAL 
, CORRESPONDENCE SCHOOLS 

September, 1956 

BUILD YOUR OWN 
TAPE RECORDER NOW 

with the 

" ç ASPDEN 
Tape Deck and Amplifier Kits 

TAPE DECKS : 

Compact Model 521, 5in. reels, kit, £740; -. 
Standard Model 721, Tin. reels, kit, £8 10í -. 
Two speed, twin track, precision machined parts, 
easy to assemble, full assembly drawings and instruc- 
tions, finest motor. High quality Ferroxcube Heads. 
Either deck fully built and tested, 27/6 extra. 
AMPLIFIER 
Record /replay, 2¡ watts, neon indicator, 2 recording 
positions, kit, £5113/ -. 
Power pack for above, kit, £211816 (both without 

I valves). 
Carr. & packing extra. 

. I am very pleased indeed with the performance 
of the tape recorder. " -D. E., Notts. 
Send stamp for full details to :- 
W. S. ' `SP®EN 

10, MarketSL,Wesham, 
KIRKHAM, LANCS. 

MAKE SOUND JOINTS SIMPLY 

BY USING 

<ERSIN . MULTICORE 
Contains 5 cores of 

extra -active, non -corrosive 
Ersin Flux. Prevents oxidation 
and cleans surface oxides. 

SIZE 1 CARTON 

S,_ 

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

ARAX. MULTICORE 
A 
1r.a- R!.." 

HANDYMAN'S L xo 

CARTON 
Suitable for 200 

ad. average joints. 

HOME CONSTRUCTORS 
21a PACK 

In addition to the ell -known 
I-lonme Constructors Pack (con- 
taining 1911. of IS s.w,g. 
60 /40allo,,)asimilar 
pack is now avail- 
able containing 
40ft. of 22 s. w.g, 
60/40 alloy 
especially suitable 
for printed circuits. 

FOR METAL FABRICATION 
(Not wire -to -tag. Oints) 

Contains 2 cores 
ofAraxflux. Flux 
residue is easily 
removed with 
water. 
SIZE 8 CARTON 

!- liandi',nan.s Carlo r 6, 

1318 WIRE STRIPPER 

AND CUTTER 

Strips insulation 
without nicking wire, 
cuts wire cleanly, 
splits extruded 
flex 316 each 

MULTICORE SOLDERS LTD., 
MULTICORE WORKS, HEBEL HEMPSTEAD, HERTS. (BOXMOOR 3633) 
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that the head and the amplifier are working correctly. 
Now set the motor in motion and allow the tape to 
move past the head. The recording on the tape 
should now be heard. It should be explained why 
it is advised that the first signal on the tape should 
be put on by a commercial machine. If there is 
any distortion at playback on our recorder, then we 
can be fairly certain that it is in our amplifier and 
not on the tape. Once we are certain that distortion 
is not present during playback, we are ready to make 
our first recording. However, it is necessary for the 
recording head to be biased correctly so that the 
signal is applied across the linear portion of the 
transfer characteristic. Without bias, the recording 
is so distorted as to be unrecognisable. Bias is 
generally achieved by means of an oscillator, or it 
can be achieved by means of a D.C. applied across 
the head. This latter method is highly undesirable, 
as damage to the head can result. The method of 
bias used by the recorder described is permanent 
magnet biasing. A fairly strong magnet (Eclipse 
horseshoe magnet, priced at approximately 2s. 9d.) 
is placed in a definite position by the recording head. 
Fig. 7 shows how this is effected. The tape is moving 
from right to left and the magnet is placed on the 
right of the head, with the North Pole against the 
head. In the casé of the Tapemaster Senior play/ 
record head the nut on the base should be removed_ 
and the iron screen taken off. If this is not done 
the magnet will not bias the head. Experiment will 
determine the optimum position for the magnet. 

For recording a microphone (ex -Army balanced 
armature type is suitable) is connected to the amplifier 
input, and the recording output (low -resistance 
winding of transformer in anode of V3) is connected 

Some Facts About Neon 
Stabilisers 

THE necessity of a constant voltage source can 
be provided by the neon stabiliser ; this can 
be considered as the simplest method of 

stabilising voltages when compared with complex 
circuit arrangements using tetrodes or pentodes. 

Such tubes are designed to give a constant voltage 

:Stabilised 
vo, tage 

across load 

MANt' 
Sedes or 
Limiting 
resistor 

Neon 

Voltage 
source 

The basic neon stabiliser circuit. 

within certain current limits : that is to say, as the 
supply voltage varies in magnitude the output voltage 
or voltage across the load will be relatively constant. 
The limits of the load currents naturally depend 
upon the tube design, such features as gas pressure 
at which the tube is filled, the electrode design, not 
forgetting, of course, the physical size. 

To appreciate the operation of the stabiliser, 
consider one with two or more electrodes. Now, as 
the'etecttical potential or pressure is increased between 

to the head. Having recorded, the securing nut 
on the take -up spool is loosened off, and the tape 
rewound back on to the other spool by hand (this is 
much simpler than it sounds). The amplifier is 
connected up for playback and the quality of the 
recording studied. 

It should be pointed out that the amount of signal 
fed to the amplifier when recording is much greater 
than that fed to the amplifier when playing back. 
Thus it will be necessary to have the volume control 
" turned " back a little when recording to avoid 
overloading the valves. 

As one amplifier is being used for both recording 
and playback, it is necessary to switch the head to the 
amplifier input for playback and to the recording 
output for recording. Also when recording it is 
necessary to switch the microphone into the amplifier 
input. Fig. 9 shows how this switching is achieved. 
For recording, switch A must be in the R position 
and switch B closed to bring in the microphone for 
playback ; B is open while A is in the P/B position. 
To avoid feedback both cores of the matching 
transformers and one side of the recording head 
must to earthed. If the amplifier is functioning 
correctly, yet the recordings made are distorted, 
one should look to the microphone. 

LIST OF RESISTOR AND CONDENSER i 
VALVES 

= R1, R2, & R3-.25 M s2 C4-.062 r,F 
? R4, R5, & R6-18-20 k rz C5-.002' 
: R7, R8-47 k ta C6, C7, & C8-.01-.1 pF 

Cl, C2, & C3-.01 pF C9-16 nF (electrolytic) 

the electrodes, the neon gas ionises and is recognised 
by the glow discharge as the ionisation phenomenon 
occurs. This results in a current passing through the 
tube ; thus at the same time a sudden drop in voltage 
occurs. This drop remains constant over a fairly 
wide current range. However, if the input voltage 
increases, the current likewise increases and thus the 
output voltage to the load would remain the same, 
or in other words " constant " furthermore, 
the voltage drop across the resistor in series with the 
tube, increases because of the increased current 
passing through it. 

It is an important fact that neon stabilisers require 
an external resistance, otherwise destruction of the 
tube would result. The load, however, is in parallel 
with the stabiliser. 

One must bear in mind that the voltage source 
across which the stabiliser k connected, must be 
higher than the actual striking voltage of the neon. 
The striking voltage is approximately 25 per cent. to 
30 per cent. above that of the operating voltage of 
the neon stabiliser. Furthermore, one must bear in 
mind that the load current must not exceed that 
which the neon tube is designed to withstand, other- 
wise the stabilising characteristic will be affected. As 
a point of interest, the value of the series resistor can 
be calculated from the following equation and should 
prove useful to the user of such tubes. 

Resistance in ohms= 
Source voltage -- Voltage drop across neon 

Max. current in mA of neon 
To conclude this resume, the output voltage from 

the stabiliser is equal to the voltage across' the source 
less the voltage drop across the neon tube. 
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PIcgrailIIÌîe oiíícrs 
The Archers 

THE Archers ! This remarkable family, together 
with their many friends, relatives and 
associates, persist in all their vitality, virility 

and never -ageing existence. The BBC without the 
Archer saga entertaining us nightly as punctually as 
Big Ben itself strikes would be as unthinkable and 
difficult to contemplate as would London without 
that broad -grinned apostle of punctuality and bon- 
homie. What just is it that it has which nothing else 
on the air seems quite to achieve ? " What have you 
got that I haven't ? " Two thoughts occurred to me 
whilst listening to a few excerpts from it a week or 
two ago. One critical and the other facetious. 

Apart from the fact, mentioned on this page before, 
that the only really decent signature tune to be heard 
anywhere helps it enormously, and ushers it on to 
the stage with the greatest éc;at and aplomb, I 
wondered whether its popularity wasn't also aided 
and abetted by just that element of agelessness. No 
one ever gets any older. Whilst we ourselves feel the 
years roll by and our joints stiffen, Walter Gabriel, 
Mrs. P., Dan and Doris themselves are exactly as 
when we first met them, is it 10 years ago ? Old 
Walter would surely have gone by now in real life ! 

He would more surely have married Mrs. P ! (But 
what a gap that would have left for the authors to 
fill up !) It is true that there was one death, but it 
was only a morte de convenance and doesn't 
invalidate the general claim of the cast to immortality. 
E really think there may be something in the supposi- 
tion. 

The other thought was that I casted the story with 
famous BBC personalities. For example, I gave 
Dan Archer to Gilbert Harding and Doris to Gladys 
Young, Wilfred Pickles to Jack Archer, John Snagge 
Mr. Fairbrother, Rob Wilton Walter Gabriel, Elsie 
Walters Mrs. P.. and so on and so on. Perhaps 
readers would like to try their hand at the game ! 

To sum up, " The Archers " is peopled with real 
people, leading real lives and doing real things, to a 
greater extent than any other regular feature in con- 
temporary radio -with the possible exception of 
several of the items in " Children's Hour." 

Twenty Questions 
This same feeling, in an even stronger wave, came 

over me when I turned on " Twenty Questions " after 
a long interval. It seemed as though this ever popular 
feature had not only been in existence always -one 
can scarcely recall the time when we were without it 
-but that in 1984 Gilbert Harding, Jack Train, 
Richard Dimbleby, Anona Winn, Joy Adamson, 
Kenneth Horne and Norman Hackforth will be the 
only things remaining of the civilisation that will then 
t e destroyed. It radiates a feeling of timelessness and 
inevitability that can only be compared to the weather 
forecasts and certain signature tunes. But, unlike those 
monolithic impedimenta to a natural state of society, 
it is pleasant entertainment. 

September, 1956 

J 

Our Critic, Maurice 
Reeve, Reviews Some 

Recent Programmes 

Reminiscences of W. G. Robertson 
Sir Compton Mackenzie has always been among 

the small band of broadcasters whose personalities 
the radio instantly picks up and relays for our equally 
lightning -like recognition. His eleven readings from 
the reminiscences of W. Graham Robertson, chiefly 
about great stage personalities of the 1890s, were 
delightful entertainment. Whilst mentioning one of 
the more pleasing voices we hear occasionally it is 
only fair to note, to me, one of the less enjoyable 
types, heard all too frequently, namely, Robin Boyle. 
His hesitant, rather whiny and microphone shy utter- 
ances, which take us " out and about " most Saturday 
afternoons, irritate rather than encourage ; deter, 
rather than urge on. 

Blithe Spirit 
Michael Denison's and Dulcie Gray's pointed, 

underlined and quite brilliant performance of Ncël 
Coward's excellent " Blithe Spirit " was repeated, 
with first rate support from Winifred Oughton as 
the medium. Thelma Scott, Maihri Russell, T. St. G. 
Barry and Catherine Salkeld. The ironic and astrin- 
gent wit of this sophisticated dialogue was emphasised 
and fully brought out. 

Further, whilst mentioning dreadful signature 
tunes, my pleasure at noticing that probably the most 
diabolical of them all -the one half -way through 
" What Do You Know ?" -was missing was mingled 
with satisfaction. For I pointed out on this page 
some time ago its unpardonable and unforgivable 
beastliness! 

Journey Through Subtopia 
An enjoyable and what should be a useful series 

of talks is being given by Sir Hugh Casson, called 
" Journey Through Subtopia." Six in all, Sir Hugh 
is postulating the question, with an expert's eye, 

Is England turning into a desert of wire, brick and 
concrete ? " The answer seems to be the usual 
mixture of " yes " and " no." But, with records of 
residents, he skilfully presents pictures which many 
can see for themselves, and with which they can 
agree or disagree to their hearts' content. 

Bow Bells 
Louis MeNeice's " Bow Bells " was a sentimental 

picture of what probably went on in the precincts of 
the famous church throughout its history. But I 

wonder whether fourteenth -century children would 
have ever said. "I can't wait till those ladies, or their 
palfreys, get cracking " 
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* CABINET CAT. No. CAB;01 

A very high quality Cabinet in a modern 
design: Eatener veneered in a highly 
figured Walnut. Solid Block -board lift-up 
top with all interiors veneered in Syca- 
more. Fill silk front. 17ìn. x 15in. a 
:32in. high. 

CASH ONLY 

Carvi 
&® 

* RADIO and 
RADIOGRAM CHASSIS 

* CABINET CAT. No. CAB 02 

A well designed -Bureau -type cabinet in a 
ruedlmn size. Veneered in a highly figured 
Vyrrhrut. Outside dimensions, lergth 
243íu., depth Min., height :3211. Sloping 
euntrol panel on right -hand side approx. 
Bare a 101in. Removable baseboard on 

- right -band side, approx. 131 in. s :1:3ín. 
Large record compartment inside the 
cabinet, located at the top on left - 
hand side. 

CASH ONLY 12 Gns. 
Ca, 'lad,' 20/ -. 

* F.M. /L.H.F. TUNERS 

Self powered. Six valves with grounded - 
grid H.F. stage followed by rddi:ive 
a:ix er using a FCC85 twin triode in 
senhx] permeability tuned 'rniit. Two T.F. 
(gages ensure mev ii nmr gain with 59Gí 
docile diode as ratio detector. 'Frequency 
coverage of 8ä -UR megacycles allows 
adequate overlap. Very finest quality 
thr nighout. 

Superhet.Chassis of Latest Design and 7Aihni gr e. (ferrerai Spec i 11eations applicable to ai] models. 
A.C. 3001250 volts 50 eveles only. Suitably I i nndti coloured'glase dial of the horizontal type. 
Slow motion tuning drive. Frill I 'lui t utomatie Voli]toe Control Negative feed hack from 
output transformer secondary. * .cet s min tiled for Aerial, Earth, Gram, fink-up and Extension 
Speaker. Connections provided 1c Ursa] .. 
Motor controlled by Clra --Is ) 31 Off 
switch. All indnetances 1,35 1 an r v ep- 
tionatly high Q value. The Audio 
Section is designed for lira r a m mina Mo- 
tion on Radio and (f ramóphnuc. 'rt.:care 
controls have been given au extra ,i ide 
range to embrace all types of record lits. 
CAT. No. CR /A. i -valve 16 if Gus. 
Superhet 

- 
Wavebands. 

Pachiing and Carriage. 12(3. 

CAT. No. CRIAFM47. 7 -valve Snperhet 
with FM /VHF Band fYO Gns. 14 wavebands). LJ 

or on Credit Terms 
PaC /r1try and Carriage 151 -, 

CAT. No. CH/AB/140/PP. 4- va.lwe Super- 
het with FM /VHF Band (4 wavebands). 
Push -pull 
3 

output including 25 
loudspeaker. Gns. 

or on Crei Terms 
Paeh;LO 51111 Carriayc 15/-. 

* AUTOMATIC 

RECORD CHANGERS 
All automatic Record Changers are of the 
latest type, and unused. 
CAT. No. RC/A. This is the latest multi - 

speed changer incorporating 10 r.p.m. for 
"talking -books," and arrangement for 
manual control. Fitted with high fidelity 
Crystal Turnover Pick-up Head. A.C. 
mains 20lí /'3.x0 volts, 50 cycles ail y. 

CASH X5. 1 et.0 Packüap and Cal -rage 12/6, 
CAT. No. RC/13. Latest Canard RC33 
model, tilted with CC-2 (Yistal Turnover 
Pìcl. -np Head. A.C. 4Úl/(250g Volts,y :i01 
cycles. ' CASHr13.V.V 
Packing awl Carnage 12i6. i:r v V 

* Loudspeakers 
Gram Amplifiers, etc. 
Available at keenest prices. 

]( CABINET CAT. No. CAB; OS 

.4 magnificent Bureau -type Cabinet of the 
very highest quality in specially selected 
Walnut veneered exterior. Light Syca- 
more interior with Resine lining to match, 
Outside dimensions, length 34io., depth, 
17 @in., height. 33in. Sloping control panel 
on right -hail side appros loin. s i]]tin. 
Remóvable baseboard on' right side 
approx. l idin. a ISin. Two full -sized felt 
lined "compartments in the lower halt. 

CASH 
or on Credit Terms. I ¡ens,. 
Packing and (larniage 25/ -. l 

CAT. No. FMTA 
t'omplete unit in Cabinet with Magic -eye 
inning. Bnei ']in. lsnc v 61in. overall 
depth s. 71iii. high lappros.). CASH 
or on Credit Ternis. 

l'aci.in y 0101 Farr;ipr+ 12/3. 
161 Gns. 

CAT. No. FPIT /3 
1 basis only ee_Indiryg A n -eye. En- 

long s . sin overall depth 
c ?in. high. 

CASH L13.15.O 
Paeb'ini and Carriage 12/5. 

ALL FULLY GUARANTEED 
Generous extended credit terms on orders 
exceeding 15. 

Dealers supplied at NNE! 

All .enquiries (excluding Northern Area) to: 

discount. Send for complete catalogue. 

Northern e:lqu:rie, ont/ (not Scotia .ld & N. Ireland) to: 

i 
O 

1 

DIRECT SALES LTD. 13 
MARLBOROUGH RD., ALTRINCHAM, CHESHIRE 

SO JUDD ST., LONDON, W.C.1. TER. 5676 i Telephone enquiries : ALTRINCHAM 4045 



(RADIO) LIMITED 

3`-34 tJSLE:TREÈT, LONDON, W, C:2 
1'ELËPHÒNE: GERRARD.', 8204/9155 

DEAF AIDS 
Brand new chassis 
complete with 
three valves, crystal 
mike, tone and 
volume controls, 
etc. Less only out- 
side bakelite case. 
19/6 each. Clip in 
batteries 2/9 pr. 
Miniature earpieces 
to match, 3/6,. 

Leads l / -, Spare 
valves, CK505, 2/6 
each. Spare I 

meg. pots with 
switch, I/- 

COLLINS MODULATION TRANS- 
FORMER. Push -pull 807 -807, 12/6 each. 
AR.88 SWITCH ASSEMBLIES, 17/6 
GEAR DRIVE ASSEMBLIES, 10/6 

AMERICAN SPEAKERS. Brand 
new 8 inch 3 ohm speakers in handsome 
black crackle cabinet. Ideal for HAMS 
or extension, only 39/6 each. 

HOURS OF BUSINESS : 9 a.m. - 
6 p.m., Thursday, I p.m. Open all day 
Saturday. 
Please print name and address clearly and 
include postage or carriage on all items. 1 
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BEN DIX COMMAND RECEIVERS 
Another grand purchase of these re- 
ceivers, absolutely brand new and 
complete with all valves. 3 12SK7, I 

12K8, 2 I2SR7 and I 12A6. Free circuit 
with all receivers. Type BC453. Q fiver, 
190 -550 kc /s, 59/6 each ; Type BC.XXX 
Top band, 1.5 -3 me /s, 65/- each, 

METER BARGAINS 
50 micraamp; 2in. F.M.M.C. 
50 m /amp.,2in. F.M.M.C. ... 
150 te/amp., 2in. F.M.M.C. 
200 m /amp., 2in. F.M.M.C. 
I amp. R.F.2zin. F.M.T.C.... ... 
! amp. R.F.2in. Pj. T.C. ... 
4 amp. R.F. 2in. F.M.T.C. 
300 volt D.C. 2in. F.M.M.C. ... 
300 volt A.C. 2 vin. F.M.M.I. 
500/0 /500 micraamp 21 in. F.M.M.C. 

59/6 
7/6 
6/9 
9/6 
6/9 
5/- 
5/- 

I0/6 
25/- 
25/- 

No. 234 POWER UNITS. Input 
200/250 volt A.C. Output 240 volt 150 
ma. and 6.3 volt 6 amp. Double choke 
and condenser smoothed. Fitted 21ín. 
moving iron meter to read input A.C. 
volts and output D.C. voles. 19ín. rack 
mounting. Price 69/6 each. 

SMOOTHING CHOKE BARGAINS 
Parmeko 8 henry 250 ma. ... 
G.B. 20 henry 175 ma. ... ... 
Collins 8 henry 100 ma. ... ,.. 
Parmeko 9 henry 100ma. .. ... 
Parmeko swinging 3.6 -4.2h. 250 ma. 
Parmeko C core 4 henry 22.5 ma. 
AERIAL WIRE. 3001c. 
wire, 3/6 reel. 

I0/6 
10/6 
8/6 
7/6 

10,6 
4/6 

reel of bare topp er 

FIELD TELEPHON 
Mk. 5. Ideal for inter office or house 
communication. Supplied complete 
with all equipment and two 1.5 v. cells to 
operate. Price 39/6 each. 

ES. Type Don. 
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GRAM MOTOR BARGAIN 
Garrard 200/250 volt A.C. gram motors, 
complete with turntable. Adjustable 
speed 0 -45 r.p.m. Ideal for L.P. records. 
Only 22/6 each. 

TRANSISTOR TRANSFORMERS. Out 
put or inter -stage, 2/6. R.E.P. Dual range 
coil, 2/6. Crystal Diodes, 10d. 

JACK PLUG LEADS. 6ft.screenedlead 
fitted with two standard jack plugs, 3/- each. 

EDDYSTONE 12 VOLT ROTA- 
RIES. Input 12 volt D.C. Output 180 
volt D.C. 65 ma. Fully smoothed and 
housed in grey metal case, 19/6 each. 

BUZZERS. Brand new and boxed. Oper 
tes from 3/6 volt D.C. Only 2/6 each. 

CRYSTAL MICROPHONE INSERTS. 
Ideal for amplifiers, etc., 4/6 each. 

METER SWITCHES. Single pole 12 
position 8 banks. Only 7/6 each. 

TRANSFORMER BARGAINS 
I. Input 230 volt 50 cycle. Output 5, 
10, 15, 20, 25, or 30 volt 5 amp., only 
29/6 each. 
2. Input 230 volts 50 cycle. Output 7, 
14, 21 or 28 volts 12 amps., 42/6 each. 

MIDGET H.T. TRANSFORMERS 
Input 220/240 volt. Output 200 volts 25 ma 
and 6.3 volt 1 amp. 10 /6 each. Midget meta 
rectifier to match, 7/6. 

Ì 

COSSOR DOUBLE BEAM 
I 'SCOPES. Reconditioned and supplied 
1 

in perfect condition. Operation 200/250 
volt A.C. Price f21 each. 

FOR ALL RADIO COMPONENTS 
ALPHA 

CHASSIS Aluminium 
I"ndril led with Reinforced Comers. Available 
in the following sizes 

All are fmir-sidcd -- 
ideal far radio 

receivers- - 
amplifiers -- 
power packs. 

etc. 

4in. s 23in., each 4/6 

s bin. s 23in., each 6/3 

10in. s Tin. x 23in., each 7/3 

12in. c Sin. s'i in., each 5/9 

12in. c Sin. s 23in., each 8/9 

12in. s 8ìn. x 23in., each 836 

11ín.2 Sins 23in.,el,eh 6/- 
14in.s 9in.s T. in., each 121- 

16in. s bin. s 2'. in., each 8/8 

16i3. s 10in. z 23in., each 14/- 

ELECTRIC MOTOR. -For A.C. mains 2001250 volts. Suitable for Model 
Makers. or fitting a grinding-wheel. 17/6 each. Same type with Reduction 
C:e a -, 181 each. Packing t Postage, 3's 

LOUDSPEAKERS 
All PM Types less Transeormar 

Each 
Sio.'types by Rise., 1,eeiroua, Celestian, 
etc. ... ... ... ... 17 6 

in. Types by Cloodmane, Rola, R. & 
A. ... ... ... 

. 

... ... 15'3 
Si, Types by Coodmang Plessey, - 
R. & A. ... ... ... ... 19 ̀ 6 
Inn. Types by R. & A.. Celestian. etc. 25/6 
0 +111, Wafer Speaker by Travox. suit- 
able for Car Radio. etc.... ... ... 26'- 
12in. Plessey Lightweight .. ... 

Elliptical Speakers, Speakers, Coodnvans, 4in. s 

ALPHA 3 VALVE T.R.F. I(IT 
Ell 0.7 

* Easy to Build. 
* Valves 617, 6K7, 6V6GT plus 

metal rectifier. 
* Walnut cabinet. 

iFull instructions, point to point wiring diagram. 
Circuit diagram, and full shopping list 1 / -. All com- 
ponents may be purchased separately. 

* CONTROL KNOBS IN MODERN 
Tastefully and clearly engraved in gold. 
These Mouldings are available in two colours Walnut 
and Ii 
I i 711 hey are suitable with for use ith }m spindles and are 

simply and Manly held by means of a grub screw and 
locking mt 
Prices : lope A " -1 /8 each. Type ß --1 ¡2 each. 

Plain Knobs can be supplied in either size or colour : Price 1/- each and 88, 
each respectively. Inscriptions available :- 
RADIO : " Volume." " VL/On -Off," " Wave,- change." '' Tuning," " 
Gram." "B adio-Cram," "Tone," "On -off." TELEVISION: `Contrast, " 
" Bri I1ianCF" '' 33rilliance:On -off," "Focus," "Brightness." 
A META-PT ER : "Treble." ' Bass " (plus any of those shown above). TAPE 
RECORDER : " Record.Plav " 

STYLING 

Mail Order only. For terms see our advertisement on Page No. 441. 
WHEN ORDERING PLEASE QUOTE " DEPT. P.W." 

5/6VINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I- 
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Adding Another Transistor Stage 
VARIOUS ALTERNATIVES FOR FURTHER AMPLIFICATION WITH TRANSISTORS 

By Capt. R. F. Graham 

jATHIRD transistor stage is worth while adding to 
the receiver described in the November, 1954, 
issue. This can be done in many different ways. 

A few will be described here without going into details 
about the diode and transistor stages, already des- 
cribed in the February, November and December, 
1955, issues, which should be studied carefully. 

With a diode and three transistor stages the sensi- 
tivity is such that BBC Third can be heard at full 
volume on the speaker in Bedford without any aerial 
and earth, but only an Bin. diameter coil. BBC Home 
can also be heard at fair volume. However, the input 
needed is still a matter of watts, with sufficient 
current and not mostly volts. An indoor aerial about 
12 yards long, well away from walls and ceiling, and 
a good earth are advised. The 50 -yard indoor aerial 
described in November is ideal for foreign stations 
when connected to a smaller tapped coil on a separate 
box with a tuning condenser and 8in. to 18in. away 
from the loop coil. Fading in and out can then be 
controlled by moving the aerial coil closer or farther 
away. There is no fading with local BBC stations. 
Selectivity is good with only two coils because they 
are far apart. 

Transformer Stage (Fig. 1) 
Transformer Ti has a volts or turns ratio of about 

3 : 1. The primary in this case may be more than 100 
ohms D.C. resistance because the audio excursions 
up and down the straight steep portion of the tran- 
sistor curve will be very small, but if it is more than 
400 ohms, loud audio peaks will be clipped off by 
running into the cut -off region of the curve (see 
December issue). The output transformer T2 is 
moved from the preceding stage to the output of this 
third stage. The primary winding must be less than 
100 ohms to utilise most of the straight curve for good 
volume. A ratio of about 12 : 1 is suitable for a 15- 
ohm speaker or about 60 : 1 for 
a 3 -ohm speaker. 

There are no specially made 
small transformers with low - 
resistance windings and low 
wattage for transistors. Conse- 
quently, large- wattage mains 
transformers with high -voltage 
windings must be used at present. 
For example, a transformer with 
mains taps 10 -0- 200- 220 -240 volts 
and secondary taps 250 -0 -250 at 
100 to 200 mA, also 6.3 volts at 
3 amps for heaters, can be used -< 
satisfactorily. Taps 250 and 250 
equal 500 for input from tran- 
sistor, and taps 200 and 240 
equal 40 for a 15 -ohm speaker. 
The ratio is 500 to 40, or about 
12 : 1, and the 6.3 heater taps 
can be used for a 2 -ohm speaker :., 
about 80: 1 ratio. Or for a 
3 -ohm speaker the mains taps 

X One 0072 is better 

OC7/ 

10 and 0 can be used with 50 : I ratio. In a similar 
way, other .types of transformers can be reasonably 
well adapted, especially if there are many high -voltage 
taps. Furthermore, all the windings may be con- 
nected in .series for input, with the advantage Of a 
higher Z impedance, and suitable taps may be used 
for output to the loudspeaker. A ratio of about 
16: 1 is suitable for output from one 0072 to a 
15 -ohm speaker. This also applies to Fig. 6. 

These mains transformers are designed for 50 c /s. 
The low audio frequencies are thus taken care of. 
Most of these transformers are interleaved for safety 
at high voltages. The layers of windings are tams 
spaced and, incidentally, this reduces capacitance, and 
thus the high audio frequencies are better than in 
small, closely -wound transformers. 

Many different types of transformers were pur- 
chased and tried. The best result so far is from one 
out of the junk -box. It has mains taps 10-0- 200 -220- 
240,and secondary 40- 20 -0-375- 395 -435 with 200 mA 
output, also 6.3 volts at 5 amps. The 40 and 435 taps 
are used as primary with 56 ohms D.C., and the 200 
and 240 taps at less than l ohm for a 15 -ohm speaker. 
Ratio is 475 to 40, or about 12 : 1. 

A smaller type, producing roughly 3 : 1 ratio, can 
be Used for T1. Taps 0 and 500 to 700 as input, 
and mains taps 0 and 200 as output will work well if 
D.C. resistance is less than 300 ohms. 

Matching is not very critical with transistors used 
as described. Various ratios may be tried for best 
results at steady meter reading. 

This circuit is quite safe to add. Meters should 
read : MI about 1.', mA and M2 about 3 mA. It is 
much better to use one 0072 for output with same 
3 -volt battery and meter readings. M2 should never 
exceed 5 mA, and do not use more than 4 -1 -volt 
battery. 

than two 00711. in para / /et 

8JF 
0071 

20 /-/, 
1250 

D,C 

20K 
/250 

D.C. 

OC7i 

vW 'MO-- 
250 

r%v 

Fig. 1. -A tra,o former- couplec tage. 
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Choke Stage (Fig. 2) 
If difficulty is e ' rienced with transformers, choke 

capacity feed is simpler. The capacitor may be from 
4 1./F upwards, the higher the better for low audio 
frequencies. Chokes may be 10- to 20 -henry low - 
resistance types as for transformers. One high- voltage 
transformer winding may be used as a choke. In 
other respects the circuit is the same as Fig. 1. 

Push -pull Transformer Stage (Fig. 3) 
The output transformer T2 now makes use of the 

One 0072 is better the,,; two 007 /s in parallel 

rl 

correct bias to each transistor. Even if the two transis- 
tors are supplied perfectly matched, there is no 
guarantee that they will remain thus all the time. The 
two pots. provide correct matching at all times. 

The only way to obtain a suitable Ti transformer 
is by writing to makers of repute who specialise. AR 
the windings should have less than 300 ohms D.C. 
resistance, each secondary with fewer turns than 
primary and a ratio of about 3 : 1. The primary is 
to carry 2 mA from a 3 -volt dry battery as maximum 
and only 1'; volts or 2 volts normally. Peak voltage 

output across a non- inductive 
resistance instead of primary is 
1,200 ohms at 400 c/s audio 
this may be taken to be the 
impedance required for the 
primary, at about 3 to 8 milli - 
watts, from an 0071 transistor, 
to an output stage. Audio 
peaks average less than 1 mA 
in the primary, each secondary 
to carry about 130 1/A at 0.25 
volts maximum D.C. bias, and 
maximum peak audio output of 
about 3 mA and 0.5 volts for 
each 0072 input in push -pull. 
Considerably smaller than power 

ó mains types can be made for 
these small wattages, but not as 
small as the available miniature 
types for transistors, designed 
for use with high -voltage bat - 
teries, which are more costly and 
bulky than a suitable Ti, which 

0071 

,A V 
250 R 

60011 
to 

750 n 
?- - 

Fig. 2, -A choke -coupled stage. 

centre tap and should be of a higher voltage type for 
ratio to match the 15 -ohm speaker. Ort the other 
hand, TI should have fewer secondary turns. Mains 
0 and 250 as input and 150 -0 -150 suffice. Adjust 
both potentiometers for a reading of 2 mA on M2 
and M3 so that each transistor gives equal output; 
the MI as before -about .R. mA. But owing to 
push -pull action, smaller readings give good fidelity. 

Another Push -pull (Fig. 41 

In this circuit parts of the potentiometer resistances 
are excluded from the output 
circuit, but the centre taps from 
Ti and T2 are not connected to 
the same 3 -volt battery. There 
is no definite earth, so to speak. 
Transformers are direct coupled 
and music can be heard from 
previous stage with batteries off. 
Feedback is bound to occur and it 
may set up oscillations. Push- 
pull circuits are not as simple as 
they appear, and feedback may M/ 
occur even through transistors 
in some cases. 

does not wear out. 
Both pots. should be turned to zero before 

switching on or off M2 and M3 should_be 100 mA type 
to carry audio peaks, although the bias reading may 
be less than 5 mA. After adjusting bias for listening, 
short M2 and M3 by switching on S3. If there is any 
positive feedback, oscillation or noise with no input 
signal, then reverse connections to one or other of 
the TI secondaries. 

(Continued on page 481) 

Push -pull Circuit (Fig. 5.1 

This is a well -balanced circuit 
with minimum resistance in the 
output, and the batteries are 
both connected at the trans- 
former centre taps. or leads. 
However, T I must have two 
quite separate and identical 
secondary windings for adjusting 

Two meters 
M2 and M3 
are necessary 
to balance output 

correctly 

Fig. -A push -pull circuit. 
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BAND 3 T/V CONVERTER --103 Mc /s - 196 Mc /s 
Suitable for London, Birmingham and Northern Transmission 

f2 - 5 - 0 post free. 
A highly successful unit (W /World circuit), 
incorporating variable oscillator tuning, Midget 
BVA valves, etc. Chassis size 7 x 4 x tin. 
Thousands already in use. Suitable for most 
types of T/V sets. TRF or Superhet. Kit of 
parts 45,' -, Blueprint 1/6, Power pack kit 30; -, 
Switch kit (Band I -Band 3 Ae switching), 

6'6 -all Post Free. Wiring and aligning of 
above 20/- extra. 
Full range of Band 3 aerials in stock. Adaptors 
from 7/6 per set. Indoor dipoles, 6/6. Outdoor 
with cables, 13/9. Band I -Band 3 cross- 
over filter unit, 7/6. Variable attenuators 
6 ab-36 ab, 716. BBC Break- through Filter, 
suitable for BBC pattern rejector, 8/6. 

Volume Controls 
Log. ratios, 10,000 ohms -2 Meg. ohms. Long 
spindles. 1 year 
guarantee. Midget Edis- 
vvan type. 
No. Sw. S.P. Sw. D.P.Sw. 

3/- 4/- 4/9 
Linear Ratio, 10,000 
ohms -2 Meg. ohms. 
Less switch, 4/- each. 
Coax plugs, 1/2. Coax 
sockets, 1= Couplers 
1(8. Outlet boxes, 4,'8. 

80 CABLE COAX 
STANDARD zio. diam. 

Polythene insulated. 
GRADE "A" ONLY 

8d. yd. 
SPECIAL - Semi -air 
spaced polythene. 80 
ohm Coax ¡in. diem. 
Stranded core. Losses 
cut 50 81,. 9d. yd. 

TWIN FEEDER, 80 ohms, 6d. yd. ; 300 ohms, 8d. yd. 
TWIN SCREEN FEEDER, 80 ohms, 1,3 yd. 
50 OHM COAX CABLE 8d. per yd. ¢ in. dia. 
TRIMMERS, Ceramic, 4 pf. --70 pi., 9d. 100 pi., 
1000 pf., 1.3 ; 250 pf., 1; 6 ; 000 pf., 1 9. PHILIPS 
Beehive Type -2 to 8 pf. or 3 to 30 pf., 1.3 each. 
RESISTORS -Pref. values 10 ohms SO megohms. 

CARBON WIRE WOUND 
20% Type. t w., 3d. ' ow ) 25 ohm- 1'3 

w., 5d. ; 1 w., 6d. ; 10w. 10,000 1/6 
Lie. ohms 2 ¡- 

10" Type. 1 w 9d ; 5w. i5,000- 
50ó Type. k w 1/ ; 33,000 119 
1% Hi -Stab. I w ., 2: -. low. ohms 213 
WIRE -WOUND POTS. 3w. LAB COLVERN, Eta. 
Pre -Set Min. TX. 'type. Standard Size Pots, Olin. 
Knurled Slotted Knob. Spindle. High Grade. 
All values 25 ohms to :30 All Values. 100 ohms to 
K., 3,1- ea. 50 K.. 4/ -. 50 K., 5/6 ; 100 K., 6G. 
Ditto Carbon 'rraek W/W EXT. SPEAKER 
50 K. to 2 Meg., I / -. CONTROL 10 15, 3' -. 
CONDENSERS. -Mica. or 9. Mica. All pier. values. 
3 pf. to 680 pf., 86. ea. Ceramic types, 0.0 pf: 5,000 
pf. as available, 9d. each. Tubulars, 450 v.. Hunts 
and T.C.C. .0005, .001, J 0.5, .01 and .1 350 V. 9d., 
.02, .05, .1 500 v. Hunts M ihlseel, 1 / -. .25 Hunts, 1/8, 
.5 Hants, 1,9. .1 1,.00 v. T.C.C. (Simples). 3'6. 
.1101, 6 kV., T.C.C., 5/8. .001 12.5 kV.. T.C.C., S6,. 
SILVER MICA CONDENSERS. - 
10 % 5 pf. to 500 pf., 1' -. 000 pf. to- :3;000 -pf., 1,`3. 
1% 1.5 pf. to 500 pf., 1.9. 515 pf. to 5,000 pf., 21 -. 
STANDARD 3 WAVEBAND COIL PACK. size 
Olin. x Olin. s 11 in. depth. 4 pos. Switching, Long, 
Med., Short, Gram. Dust -core coils prealigned for 
465 Ko /s I.F. Complete with trimmer, ready to Ilse. 
A very sensitive and efficient Coil Pack. 
Manufacturer's Surplus. Bargain Offer, 30,/ -. 

3 VALVE AMPLIFIER 
With variable Tone and Volume controls. :3 Midget 
B.V.A. valves.. 4 'watts output. Neg. feedback. 
Chassis isolated from Maim. A.C. 200/250 v. A 
quality amplifier at an economical price. PRICE 
83.19.6. Carr. 20. Wired and tested, 15/- extra. 
Blueprint, circuit and hrar., 1,6 (free with kit). 

ALL WAVE RADIOGRAM CHASSIS 
3 WAVEBANDS, 5 VALVES 

S 1V 15 m. -60 es. - LATEST MIDGET 
M A§ 200 us. -550 m. EVA 
L.W. 300 711. -2,000 m. SERIES 
B 1 d g A C °00/05 0 -- 4 p s W'C 
sw. short-medium- Long -Gram. PS. socket. High 
Q dust core coils. latest circuit technique, delayed 
AVC and neg. flashback. 0/P 4 watts. Chassis 
size, 131 s 5) v 21%0. Dial loin. x 41in Hor or vert. 
station names Walnut or ivory tombs to choice. 
Aligned and calibrated ready for use. Sensitivity 
and Quality at Low Cost. 
Chassis isolated from ;nains. BARGAIN 0111 5A 
Carr. and ins., 4/6. PRICE di,7 1 J VV 
8 or 10in. speakers to match. 
7 Valve De Luxe, push-pull version, 
7 watt output, f12.10.0. Carr. & ins., SI -. 

BARGAIN VALUE IN AUTO CHANGERS 
3 speed auto change mixers for Tim, 10in. S fain. 
records. Lightweight Kiel P.U. _Nit 11 Iurnover. 
Duo -point sapphire stylus for Hi -Fi reproduction. 
Latest modela Modern styling. Alt- brand new, 
boxed and guar. A.C. 000 /256 v. only. 
PLESSEY, 28/10/, BSR MONARCH, 8t gus. 
GARRARD RC114, £9/101 -. COLLARO 11(154, 
£10110/ -, All suitable for our Radiogram chassis. 

QUALITY FLUORESCENT FITTINGS 
Ideal for houle or workshop. 4ft., 220-230 v., 
complete with tube, ballast unit. etc., ready 
for use. Famous rnanufaehuer's surplus 
offered at approx. half price. Starter switch 

type, 42' -. Quick start type, 47'8. Carr. and 
7/0 extra. 

NEW VALVES L BOXED GUARANTEED 
85, 1T4 7,6 DAP96 9/- ECH81 12:6 EZ40 10.- 
%.15, 104 7,6 11 /- 

. S4, 1V48/- 8,6 

.Z4 8,6 12,6 
AT6 8:6 EA50 2/- EF50 IPCF80 12/6 

'CH6 1016 E1391 7'6 Equip. 5,8 PCF82 12;6 
6110M 3/6 EBC41 10,6 EFSO 10:6 PCL83 12/6 

K7 6G EBC33 8;6 EFSI 10'6 PL81 . 128 
K8 9 ¡- ECC83 12:6 EPOS 13 6 PL82 10/- 
07 8/6 EC(184 13/6 EF89 10 6 PL83 12/6 
0X5/7 9;- ECC'S5 1218 EF91 8,6 PY80 114- 

6V6 7, 6 ECF80 12/6 EL41 116 PY81 12/6 
'X4 8.6 ECF82 13/6 131,84 126.PY82 10 /- 
X5 8/- ECH4' 10/6 EY51 12 6,PY83 12/6 

and hundreds of others at Bargain I'gices. 
PECIAL PRICE PER SET. 
R5, 1'54, 105, and 354 or 3 V4 ... 27/6 
K8. 667, 0Q7, OW., 5Z4 or 6X:15 .. 35/- 
PEAKER FRET. -Expanded Bronze anodised 

metal Bin. x Sin., 2,3 ; Lain. a Sin., 3 - ; 32 in. x 
-2in., 4,3 ; 12in. s 1tiin., 6, -; 24ín. c 12in., 8;6, ete. 

DF99 9/- EC,80 12$E7811 
DK96 9/- LF41 10 6 M1414 
D656 95- EF:iO 10;- PCC84 

ELECTROLYTICS ALL TYPES NEW STOCK 
'res ,lar 11 ire Ends 

25625 a., ìi11118 v. 1/9 
50,50 v., 4/500 V. 2/- 
100:25 v. 2I- 
2/450 v. 2f- 
8/450 v. B.E.C. 2/3 
8-F8 500 v. Dub. 4/6 
.8+16 450 v. Hunts 5/- 
161450 v. B.L.C. 3/8 
16 500 v. Dub. 4/- 
16+16/450 v. L.E.C. 5/8 
32/350 v. Dub. 4/- 
32;500 v. Dub. 5/- 
50+5u/:350 v. B.E.C. 6/6 

32+323350 v. B.E.C. 5;6 
Cao Types, Clips, 3d. ea. 
8+8'450 v. T.C.C. 4/6 
8+16.450 v. Hunts 5/- 
16+10+8/350 v. 5/6 
16+16,450 v. B.E.C. 516 
16+32/350 v. B.E.C. 5/- 
32/350 v. Dub. 4/- 
;3'2+:3'3.450 v. B.E.C. 816 
60/350 v. T.C.C. 6%8 
60+100'350 v. 11;6 
60+250'275 v. 12r6 
100+200/275 v. 1216 
0,000 mfd. 6 v. 3/9 

I.F. TRANSFORMERS -465 kc's 
Brand new ex -manufacturer's midget I.F.T., 
'Sze 21in. x ¡m, s 'in., dust core tuning, Litz 

oend coils, High Q. Bargain offer, 7/6 pair. 

MAINS TRANSFORMERS. -Made in our own 
Vorkshops to Top Grade spec. Fully interleave, 
rad impregnated. RADIO AND AMPLIFIER 
TYPE.-250 r 60 ma. F.W. see., :í v . or 6.8 v . 1 a 
'tot. 6.3 V. 2.5 a. set Kirs., 21 -, etc. C.R.T. HTR., 
SOLATION TYPE.-Low leakage with or within 
15 se, boost voltage. Ratio 1 ; 1 or 1,015, 2 v., 4 v. 

v or 13 v., 10/6 ea. Ditto with mains primaries 
'00.200 v., 12,6. Special, to order. SPECIAL 
TYPES. -To designers spec., Viewmaster, 
Mollard Amp., 351 -_ Osram 912, 355 -. HEATER 
TRANSF.-Prins. 2(/250 v. 6.3 y.11 a. or 4 v. 2 a. 
r 12 ...75, 7/6 ; 0.3 v. 3 a. or 5 v. 3 a.. 16/6. 

L.F. CHOKES.-1 0 B. 65 ma., 5 / -; 1:5 H. 100 nia. 
10 /6; 10 H., 720 ma., 16 ¡6; 20 H. 150 ma., 15/6, 
Simples, 10/6 ; Soundreaster, 10,16. OUTPUT 
TRANSF. Standard pentode, 4/6 ; ditto , tapped 
prim., 4/9 snail pentode, 3/9 ; Midget battery 
pentode tloi, etc.), 4/6. 
SOLON SOLDERING IRONS (200 -2201 or 1530- 250v.) 
25 watt, instrument type, 21/ ; 65 watt., Pencil 
Bit Ty, -, 26;8 , 05 watt, Oval Bit Type, 25/- 
Comprehensive stock of spares available. 
LOUDSPEAKER. P.M. 3 OHM. Sin. Cedes., 17/6, 
Oin. (laies., 18/6; 7 s din. Goodman's b111iptìcal, 
1946 ; Si. n Elae., 20/- ; Sin. Goodmañ s special, 21/6 
10in. R, and A., 25/ -; 12in. Plessey, 35/ -; .Sin. 
M.E. 2 k. ohms field, tapped O.P. trans., 2446 

Elac., 17/6. 
SCOTCH BOY, MITAPE, etc., 30/ -. Long playing, 
I,800ft. lecle, 45/ -. Paper tape, good quality, 1,200 
ft., 12/6. 

F.M. TUNER -UNIT 187 mels -105 me,'s), by 7seon. -As tested and approved by Radio Constructor. 
Complete Kit of parts to build this modern highly 
successful unit, drilled chassis and J.B. dial, coils and 
cans, 4 B.V.A. miniature valves and all components 
etc., for only £6.10.0, post free. SUPERIOR 
TYPE GLASS DIAL-Calibrated in Mc /s and 
edge lit by 2 pilot lamps, 12/6 extra. 
Illustrated handbook with full details, 2 / -, post free. 

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

50 yards Thornton Heath Station. Buses 130A, 133, 159, 166 & 190 

Listed above are only a few items from our very 'arge stock Send 3d. stamp today for Complete Bargai,. list. 
Hours : 9 a.m.-6 p.m. I p.m. Wed. 

- 
OPEN ALL DAY SAT. 

s C.W.O. e; C.O.D. Püsedlsi muhe cheques, P.0.0, tee. payable is TES. Post, Peeking up do I Lt. 7d., lUs. 1 11, 31b. 1/6, .510. 0 / -, 1018. 2/9. 
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I'M SET TO GO: PLACES S.. . 

The SUPEREX "55" Battery Portable 
A first -class receiver guaranteed to give good 
reception throughout the country. Equal in 

appearance and performance to most 
commercial models. Cabinet size : 

lOe x 8" x 41". All parts 
available separately. 
Building Cost, £7.15.0. 

Plus 4/- Carriage. 
Send 1/6 for Superex 
Construction Booklet. 

FOUR VALVE SUPERHET 
LONG AND MEDIUM WAVE 
LARGE ELLIPTICAL SPEAKER 
B7G MINIATURE VALVES 
SIMPLE CONSTRUCTION 

.-;.,_... THE COMPACT BUREAU 
A well- designed Bureau -type cabinet 
in a medium size. Veneered in a highly 
figured walnut. Outside dimensions : 

length, 29ä",. depth, 16 ', height, 32'. 
Sloping control panel on right -hand 
side approx. 13" x 10_'. Removable 
baseboard on right -hand side approx. 
13';" x I3". Large storage compartment 
located inside the cabinet above motor 
board. 
PRICE £12.12,0. Plus 20/- Carriage. 

TERMS 
CASH 
WITH 

ORDER 
OR 

C.O.D. 
U.K. 

ONLY 

THE 
SUPERIOR BUREAU 

PRICE 
£17.0. 0 

Plus 25/- Carriage. 
Very elegant in highly figured walnut 
veneer with internal panels in sycamore. 
Sloping radio panel size 16" long x 10' 
high. Uncut motor board size 151" 
long x 13?" back to front. Lid panelled 
in beige leatherette. Two large storage 
cupboards. Speaker chamber large 
enough for 12" speaker. Overall 
cabinet size 35" high, 34" long, 161" 
deep. 

37 HILLSIDE.(HAÖAR? 
STDNÉBR[DGE; NWKVEIStar3G474- 

HOME RADIO OF MITCHAM 
187, LONDON ROAD, MITCHAM, SURREY MIT. 3282 

For WHARFEDALE Hi -Fi speakers and cabinets designed especially for the smaller room. 

I0° BRONZE /CSB_ . £5.11.3 
Flux Density 10,000 lines ; Total Flux 39,500 lines ; Speech Coil 2/3 ohms or 
I2/15 ohms ; 5 watts input ; Dust proof assembly. 
This new addition to the WHARFEDALE range brings high quality reproduc- 
tion within reach of most pockets. The cloth suspension and cone with bakelised 
apex give wide range smooth response, with a fundamental resonance between 
30 and 38 cycles. Each speaker individually tested and calibrated. 
The loin. BRONZE /CSB is suitable for use in the Bronze Reflex cabinet and 
other reflex enclosures. The unit is hand -made by experts to the same high 
standards as 'the more expensive Wharfedale CS 
speakers. 

BRONZE REFLEX CABINET 
The Bronze Reflex Cabinet has been designed 
specially for the new l0in. BRONZEtCSB unit, 

but it can be used with any good 10in. loudspeaker having an open baffle resonance 
below 45 c /s. 
This cabinet is acoustically treated and fitted with the new Wharfedale Acoustic 
Filter which reduces distortion at low frequencies and gives a smoother mid - range 
response. The bass is remarkably full, clean and crisp for such a small enclosure, 
and the loading on the cone is so well maintained that the loin. BRONZE /CSB will 
handle peak inputs of 10 watts when reproducing heavy orchestral and organ music. 
The cabinet is strongly constructed from high grade 4in. plywood, veneered walnut 
(oak and mahogany veneer to order at the same price). The front is covered with 
untarnishable expanded ahrminium mesh, anodised bronze. £ i 4 
Patent App. No. 4483/56. 
SUPER " THREE " High flux tweeter unit £6.13,3. CABINET for above with 
volume control and crossover condenser £3.14.0. 

Send 24d. stamp for full details or call for demonstration. 
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This is the best third stage to add, and two 0071 
types may be tried with a 3 -volt battery and 11 mA 
bias for each. 

Direct Coupling (Fig. 6) 
This is the simplest method for the time being. 

When 0072 transistors become available, one can be 
used instead of the two 0071 in parallel. 

A loop aerial is shown and will suffice for a local 
station if not too weak. More distant stations require 
an indoor aerial and earth, and a tapped, tuned coil 
for loose coupling. 

It is to be noted that transistor Tr2 receives the 
hot end of the input to its base, whereas the output 
transistors receive it to emitters. In both cases, 
as the signal rises to a peak, the hot end becomes 
more positive. Now as the base becomes more 
positive, output from its transistor falls (this also acts 
as a safety cut -off when inputs are dangerously 
excessive, see November issue), but when the emitter 
becomes more positive, output from its transistor 

007/ 

than the bases. This produces a bias, M2 about 
4 mA, for two output transistors when the choke 
alone is about 130 ohms. This bias can be increased 
on M2 or reduced by adjusting the 100 K. pot. with 
very little change on M1. So M1 can be dispensed 
with, using only the 100 K. pot. and M2 for all 
biases. If the choke has too high a resistance there 
will be too much bias for output and not enough for 
Tr2 and no efficient remedy ; but if the choke has 
less than desired resistance a fixed resistor can be 
added. The meter should be watched during, the 
first half hour or so of listening ; readings may rise 
slowly 1 mA or more, the pot. should be readjusted 
to 3 mA or less for two transistors and about 1+ 
if only one is used, for output. 

This receiver becomes a very powerful deaf -aid 
if a good crystal microphone is plugged in, instead 
of the loop coil, and a pair of 50 -ohm balanced 
armature phones are used instead of the output 
transformer and speaker. The microphone should 
be kept far away from the earphones to prevent 

feed -back whistles. If a speaker 
is used it should be in another 

T2 

2500 6000 
AAMIv 1vMit-WPNvt 

W8 MAAr-J.NVM 
2500 A 6000 

M/ 

007/ 

rO 11-0 Q--° 

3V 

Fig. 4. -An alternative push -pull circi 

rises. Therefore, output bias point may be set at 
the very bottom of the steep curve so that peak 
signals rise up the whole length. Volume is then at 
maximum. This cannot be achieved with transformer - 
coupling, Fig. 1. Audio peaks from a secondary 
go up and down and bias cannot be set at half-way 
up the slope, viz., 5 mA, but to a safe value of about 
3 mA for 0071. Bias for push -pull class B or C 
may be reduced, to keep transistors cool. Each 
transistor then works alternately, utilising all the 
permissible slope, and the output wattage and volume 
is much greater. 

The 100 -ohm pot. is for adjusting bias to output 
transistors. A suitable fixed resistor can be used 
instead. if the choke has the exact D.C. resistance, 
even the fixed resistor is not necessary. Batteries 
should be switched on and off with the 100 K. pot. 
set to minimum- bias for meter readings M1 about 
0.2 mA and M2. near zero. When the pot. is adjusted 
for M1 to read 1-.5 mA a current flows through the 
choke and there is a potential difference across it, 
so that the output -emitters are at a higher voltage 

room, to avoid overload feed- 
back shrieks. Microphone leads 
should be short and preferably 
screened co- axial. Useful for 
listening to a baby asleep ; or 
a sick person may call on the 
extension speaker. 

Another Direct Coupled Circuit 
(Fig. 7) 
This circuit (which will be 

given next month) is more sentive 
than No. 6, but it has no safety 
cut -off because transistor Tri is 
connected to Tr2 emitter instead 
of base. AU transistors can be 
damaged by excessive input. 
Special mA meters must act as 
overload switches. It is shown 
for academic reasons and the 
novel biasing for OC70 and 0071. 
Biasing for 0072 is the same as in 
Fig. 6 except that the base is 

ti t connected to the ( -) on the 3- 
volt battery. Two identical 

chokes are shown, but the first receives much less 
audio wattage and can have a higher resistance. 
0070 works on the flat part of the curve and the 
100 -ohm pot. is to move the working point only 
slightly away from zero. The diode is also more 
sensitive when a small bias current passes through. 
If more than 0.2 mA is passed, then sensitivity is 
reduced. Bias for 0071 and 0072 is by means of 
the 200 -ohm pot. for a reading of about 1.4 mA 
on M2 and 2 mA on M3. Push -pull output can 
obviously be used. This circuit is quite good, 
it has been used several months, but is not recom- 
mended except for experts using only a loop, and 
perhaps a very loosely- coupled aerial coil with a 
very short aerial. 

A 1,009 -ohm variable resistor with an off position 
is shown instead of a switch for turning on the 4;1-volt 
battery gradually to avoid induction shocks to 
0072, especially if fixed resistors are used instead 
of the two 100 -ohm pots. shown, and MI and M2 
are not used. 

Finally; yet another stage of audio is not advisable ; 
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shorted) in series with a plug -in coil which could 
also be shorted. B.A. phones were used for output. 
It was taken for a car ride from Bedford through 
London to Gravesend in Kent. BBC Home could be 
heard all the way except in deep cuts between hills. 
massive buildings in London and under bridges. 

it is too unwiedly. When R.F. transistors are available 
a very nice portable superhet could be made. Mean- 
while there is no harm trying to devise means and 
ways of using available, so- called low -noise transistors 
for R.F. amplification. Tests indicate possibilities. 
Eventually a silicon type will probably be the best. 
At present it is difficult to make even a silicon diode. 

To ascertain what can be done with bad coni- 

oc7t 

Thew 3t/, 

Fig. 5, --,4 more powerful push -pull arrangement. 

ponents, a small portable was :hay -wirèd into a plastic 
food- box. 58in. by 3in. x 2in. deep. Circuit Fig. 1 

was modified for only one 11-volt No. U2 battery 
and one output OC71, fixed resistors for bias,. except 
the 100 K. pot. which was actually 60K with a switch 
attached. The second and output transistors were 
out of the junk -box, partly damaged by accidentally 

. touching the wrong battery with a lead meant for 
another battery. The diode cost 1 s. 6d. in glass 
with a yellow spot, was tested O.K. (before purchase). 
Transformer primary 500 ohms (not very good), but 
small, and so there was room to spare including a 
tuning condenser and a crystal mike (which could be 

T2 

BBC Light could be heard in north and parts of south 
London. Passing Brookman's Park, with aerials 
almost overhead, distortion and noise was deafening, 
but the safety cut -off prevented further damage 

" tá transistors and they are the same as before. 
M a deaf -aid with shorted coil it surpassed all 
expectations. With coil not shorted it worked as 
wireless and deaf -aid combined. But as a wireless 
alone (mike shorted) it is not recommended. 

The loop coil consisted of 31 turns Litz 27/.0076 
wound on a flat disk with 11 radial slots fin wide. 
Inside dia. 4in. and 8in. outside dia. 

(To be continued) 

0071 

, H. 
rzsn 

I Output 
matched /00 pair 

Fig. 6. -A direct- coupled circuit. 

m 



September, 1956 PRACTICAL WIRELESS 483 

COMPLETELY BUILT SIGNAL GENERATOR 
Coverage 120 Kels -320 Kc,'s, 300 Kc1s -900 Kc's, 900 Kols -2.75 Mcis, 2.75 Mc s-8.5 Mc s 8 Mc /s -29 Me; s, 161),Ic s 56 Mc; s, 24 Mn s-34 Mc, s. Metal ease loin x 61 in. x 4i in. Size of scale, 61in. x 31in. 2 valves and rectifier. A.C. mains 230 -250 v. Internal modulation of 400 c.p.s. to a depth of 30 per cent., modulated or unmodulated R.F. output Continuously variable 100 milli- volts. C.W. add mod. switch, variable A.F. output and moving coil output meter. Black crackle finished case and white panel. Accuracy plus or minus 2 %. £4119/6 or 34/- deposit and 3 monthly payments 251-. P. & P. 4 ;6 extra. 

Three -speed automatic changer, B.S.R. Monarch, current model. Will take 7in., 10in; or 12ín. records mixed. Turnover crystal head, cream finish. VERY LIMITED QUANTITY. 
A.C. mains 200,250. £7;150. P. & P. 3/ -. 

COMMERCIAL TELEVISION 
CONVERTER 

SUITABLE ANY T.V. 
NO ALTERATIONS TO SET 
Complete with built-in power supply, 
230 -250 v. A.C. mains. Crackle finish 
case 5'in. long, 31in. wide. 41in. high. Incorporating gain control and band 
switch. Illustrated with cover re- 
moved. 
£3. 19. 6 Plus P. & P. 216 

Less Power supply £211916. P. & P. 2;6 

Seater Transformer. Pri. 230 -250 v. 6v. 11 amp., 6 / -. 
Extension Speaker cabinet in polished walnut, complete witl 
8in. P.M. P. & P. 31-. 24,6. 
8in. P.M. Speakers, removed from chassis, fully guaranteed. 
All by famous manufacturers.. P. & P. 1/6. 1216. 
Volume Controls. Long spindle less switch, 50 K., 500 K., 1 me,., 
2/6 each. P. & P. 3d. each. 

GARRARD RC /11O 
3 -SPEED AUTOMATIC CHANGER 

10 records, turnover crystal head, brand £8.19.6 new. A.C. mains 1001250 v. ... ... 
LIST PRICE £14'10/0. P. & P. 5/ , 

Volume Controls. Long spindle and switch, L I, 1, and 2 meg., 
4/- each. 10 K. and 50 K., 3/6 each. t and 1 meg., long spindle, 
double pole switch, miniature, 5-. 
Standard _Wave-change Switches, 4 -pole 3 -way, 119 ; 5 -pole 
3 -way, 1/9. Miniature 3 -pole 4 -way, 4 -pole 3 -way, 216. 2 -pole 
11 -way twin wafer, 51 -. 1 -pole 12 -way single wafer, 4/ -. 

16" TUBE BY FAMOUS 
MANUFACTURER 

Brand new E.H.T. 14 Kv. Heater. 6.3 £9 19 6 volts 0.6 amp., guaranteed 3 months. 
E. H. T. and scanning components Post, packing and 
available. insurance 22/6. 

H.P. terms available. 

1,200 ft. High Impedance recording tape on aluminium spool 
1216 post paid. 
Polishing attachment for electric drills, Quarter -inch spindle, chromium -plated, lin. brush, 3 polishing cloths and one sheep- 
skin mop, mounted on a 3in. rubber cup. P. & P., 116. 12/6. Spare 
skeep -skin mops, 2/6 each. 

O. & T.V. COMPONENTS (ACTON) [TO. 

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

3-speed 
TRANSCRIPTION MOTOR 

BY FAMOUS MANUFACTURER 
Complete Kit of parts compris- 
ing accurately balanced pre- 
cision made heavy turntable 
with rubber mat, large constant 
speed condenser, starting 
motor, base plate. 
Can be assembled in half -an- 
hour. A.C. Mains 200/250 v. Fully guaranteed. 
Parts sold separately. 

£6.19. 6 
Post paid. 

4 VALVE ALL - DRY SUPER HET 

PORTABLE 
KIT 

Medium and long waves. In grey 
leatherette. Size gin. x 7in. x bin. 
Valve line -up : IT4, IR5, 155, 
3V4. Complete kit of parts (less 
batteries). 

sb . 6 . Packing 2/6 

T.R.F. KIT in PLASTIC CABINET 
3 valve plus metal 
rectifier, A.C. mains 
200 -250 v. Medium 
and Long waves. In 
pastel blue or brown. 
Valve line -up : 2 
VR65s and - VT52. 
Size 151in. long by 
gin. high by 7in. deep. 

£3.19.6 
P. & P, 4 /G. 

Used Metal Rectifier, 230 v. 50 mA., 3/6 ; gang with trimmers 
6/6 ; M. & L. T.R.F. coils, 5/- ; 3 Govt. valves, 3 v;h and circuit 
4/6 ; heater trans., 6/- ; volume control with switch, 3;6 wave -change switch, 2/- ; 32 x 32 mfd., 4/- ; bias condenser, 1/- resistor kit, 21- ; condenser kit, 4/ -. 

P.M. SPEAKERS. 6¡-in., closed field, 1816. Bin. closed field, 20;6. 
10in. closed field, 25/ -. 12in., 251 -, 31in., 16/6. P. & P. on each 21 -. 
Valveholders. Paxolin octal, 4d. Moulded octal, 7d. EF50, 
7d. Moulded B7G, 7d. Loetal amphenol, 7d. Loctal pax., 7d. Mazda Amph., 7d. Mazda pax., 4d. BSA, B9A amphenol, 7d. B7G with screening can, 1/6. Duodecal paxolin, 9d. 
Twin -gang .0005 Tuning Condensers, 5 / -. With trimmers, 616. 

32 mfd., 350 wkg. ... 
16 x 24 350 wkg. ... 
4 mfd., 200 wkg. ... 
40 mfd., 450 wkg. 
16 x 8 mfd., 500 wkg. 
16 x 16 mfd., 5W wkg. 
16 x 16 mfd., 450 wkg. 
32 x 32 mfd.. 350 wlcg. 
25 mfd., 25 w?.g. . 

250 mfd., 12 v. wkg. 
16 mfd., 500 wieg., wire 

ends 
8 mfd., 500 e. wkg., wire 

ends... 
8 mfd., 350 v. wkg., tag 
100 mfd., 350 wkg. ... 

2/- 
41- 

113 

4/6 
5/9 
319 

11d. 
1/- 

3/3 

2/6 

1/6 
4/- 

16+16 mfd., 350 wkg. , 3/3. 
60+100 mfd., 280 V. wkg. 7/- 
50 mfd., 180 wkg. ... ... 1/9 
65 mfd., 220 wkg. ,.. ... 1/6 
8 mfd., 150 wkg. ... .. 1/6 
50 mfd.; 12 wkg. ... ... lld. 
50 mfd., 50 wkg. , 1/9 Miniature wire ends 

moulded 100 pf., 500 pf., 
and ;001 ea. .. ... 7d. 

280-0-280 80 mA., 4 v. 4 a., 
4 v. 2 a. .. 14/6 

250 v. 350 mA., 6.3 v. 4 a. 
twice, 2 V. a. . .. 19/6 Auto-trans., input 200'250 
BT 500 v. 250 mA., 6 v. 
4 a. twice 2 v. 2 a. ... 19/6 

Potato & Vegetable Peeler, by famous manufacturer, capacity 
42 lbs., complete with water rump. All aluminium construc- 
tion, white stpve- enamelled finish. Originally intended for adap- tion en an electrical feed -mixer, can easily be converted for hand 
operation. 39.6. P. & P. 3/-. 

- 

II'here post and pachiaip charge is not stated, please add 116 up to 101 -, 2/- up to £1 and 216 up to 22. All ec airìes 5..4.E. Lists 5d. each. 
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AWE TAPE UNIT 

118. 
From your dealer, 

VERDIK SALES LTD. 
Telephone: GERrard 8266 

PRIC 

110. O. 

MARK 6 

A Top Class Recording 
Machine Designed for You, 
the Home Constructor 
Features Include- 

Three high grade motors, 

Positive braking on all functions. ( Twin track heads. 

Electro magnetic erase. 

The Unit is finished in quality stove enamel 

and tape speeds are 3r Sec. and 7z" /Sec. 

For use on 200 -250v A.C. only. 

In case of difficulty write to :- 

8 RUPERT COURT, WARDOUR STREET, LONDON 

CERAMICS REDUCED 3 i 
Tremendous, i.0rldarity of our 500 v. ceramic 

..ndecser, enables us to reduce prices and extend 
range. Yon can now save money, save space- and 
get w Quality lob. 1, `_. 2, 4.7. 7.5, 10, 15, i:_'. 27, 

i .17 6 , IOC 15( 22e, 930, 591 470, moo. 
l,;cr. 2,00v. 5,005 pL' 3d., ;6 don. 5,00e, 10,400 
pls, 10d., 96 don. 
WIRE -WOUND RESISTORS (9 1 eons coated).- 

50. 100, mO. 200, 250, c50. 500, 1 6.. 1.5 lg., 
K 2.5 K.. 2.5 K li. ge K., 10 IC 

1.05ti.; 1;6a 15 1:9 15 K., 15 K.. 20 1 5 K. 
K., - w, 1;9 ; 10 v., C :3. 47 K., 3 2.3 

Lo 2 6. 

VALVEHOLDERS.- Octal, Br(., 'F.91, 3,--; mith 

PLUGS FOR vALVEHOLDERS.-- Iniemntional 
octal. 2,2 ; B7(1 and BOA, 1/9 (very neat). 
EXPANDED POLYTHENE COAX iluitable Bands 
t s i 9d yd. 
COAX FITTINGS. - -1 hig. Male olds e.<), 1'2 ; 

f,ssis. 2 , a l t. 1 :3. Outlet boa, 4,8 Coupler 
(dale. sektt), 1;6. 

LATEST " GEN" BOOKS (All post 43.) 
PRACTICAL TRANSISTORS & TRANSISTOR CIR- 
CUITS How to make. and rue, 316. 
TRANSISTORS & CRYSTAL DIODES. Clear, 
ri niple, flat. thorough. Theory & eiroulU, 5.'-. 
RADIO CONTROLLED MODELS FOR AMATEURS. 
Theory and 

- 
trncfn arious syetotn5, 

VALVE EQUIVALENTS, Genuinely ant a glance, 5 -. 
PRACTICAL FM. FM fully explained nith lots oe 

rc 'ia for homo eonstrae.tors, 5'- 
PRICES SLASHED ! MUST CLEAR 

VALVES. --Or F l Cartons fSK7 (foetal), 319 ; 

Kei(r 4;9 6116 2;9. 'Unused & Boxed 6Q711T, 
6 9 : °.O 15 reet.i, 6.9 1 B34. 113 12116, 1:-. 
ELECTROLYTICS. 16 50 v., 319. 40 450 c., 8.9. 
SLEEVING_ -1 nun. bore ìeribraid.' 216 )de. ou 
r l 98 F 

I 6 (l b please note I). 

VCR 97 taws. 17;6. carriage 2'8 Slight rest a'm. 
one axis only, outside mask i2 this axis is used for 
Frame scan. 
25 CARBON RESISTORS, 1 to 5 WATT, 5 
AIE unused. Famous makes. Worth 'treble. 
MICA CONDENSERS.----punned. U.S.A. and r."1&. 

makes. Wire ded 75 2,000, 5.000 r1 19 doe. 

r 
POTENTIOMETERS (with T die.). i F cod- a u. 
1 os d. 5 6., 500 K.. 1/3. 6 for 5'6 
TWIN SCREENED CABLE 63 yd. (Heavy duty). 

1. -d. for fall Hsi. 
Post tc extra or, orders under Lt. 

39, BURNLEY RD. 

LYONS RADIO? 
LTD. 

Dept. M.P., 3, GOLDHAWK ROAD, 
SHEPHERDS RUSH, LONDON, W.12. 

Telephone : SHEpherds Bush 1729 

RADIO EXHIBITION. As in the past 
several years we are holding a SPECIAL 
BARGAIN SALE conimencin with the 
opening of the Radio Exhibition. Our 
premises are only a little over a mile from 
Earls Court, so if in town why not pay us a 
visit and secure some of the many bargains 
which will be displayed, all at clearance 
prices. Despatch of purchases gladly 
arranged. 
AMERICAN LF.F. UNITS. Contain 2 

relaye, three seta of cam operated contacts, 
ten 1.0 valve -holders, Sprague and moulded 
mie a condensers, resistors, carbon pile 
voltage regulator, etc., etc., I0 valves (6- 
6SH7, 2 -6H6, 2- 7193), also a rotary converter 
rated for 18 volt D.C. input and 480 volt D.C. 
output. Operate quite well from 6 volt and 
12 volt D.C. input. One end of converter 
is fitted with a fan and the other end a gear 
box both of which can easily be taken off 
if required. The gear box reduces speed of 
rotation to two driving shafts which rotate 
at approx. 4 and 16 r.p.m. for 12 volt input or 
half this speed for 6 volt input. In good 
condition. PRICE ONLY 301-, carriage 5 -. 

LOR:FNI HIGH FREQUENCY 
SPEAKERS. These F.M. electro- dynamic 
speakers are specially designed to repro- 
duce those higher frequencies in the sound 
spectrum from 1.6 to 20 kc,'s. Connected 
across your existing speaker is sufficient to 
bring reproduction to life and for it to 
acquire a realism arid- sparkle previously 
unobtainable. Essential for the high quality 
reproduction of modern L.P. recordings, 

F.M. and T.V. transmissions. Can be used 
with any standard speaker and loaded up to 
25 watts. Size approx. 21n. dia. se 2'1ín. 
deep. Full connection details with each 
sneaker. PRICE 39.'6 or send S.A.E. for 

REED & FORD AINSDALE, SO UTHFORT mthat details. 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS It 

Tel. : Cleckheaton 99 

Tube Unit BC929A. Complete with 3RP1 
Gin. tube. Less valves. This is a scope all 
but 
teed. 

m) ade, £1.5.0. Carriage 7:6. (Tube guaran- 

TX1154 Model H. In maker's cases. Fom- 
wave model. The best of all 1154 sets. .All 
alai. chassis. 37;6. Carriage 12;6. (Com- 
plete with all valves.) 
TX1154 Model N. Three -wave model. 
complete with all valves, 25 -. Carriage 12.6. 
(Not so clean TXL154 model N sets at 15 - -. 
Carriage 12:-.) 
R.D.F.I. Sets. Complete with 5 VR65. 
1 CV63, I VR137, 2 VR66, 1 V R-54 and 3 VR92. 
Less power pack, 15' -. Carriage 7;6. Throw 
away your 1355 and 26 units and make a 
better job of your TV set -up, with this unit. 
Small Metal Rectifiers. 12 months' 
guarantee. 250 volts at 100 mills. 6.6. 
Post 1;3. 
.150 Pencil Rectifier. 1'6. Post 9d. 
Solder Flux. 2oz. tin, 40. Post Gd. 3:8 
per doz. post free. 
Celluloid Cernent. Very useful to have in 
the workshop.. 11- per tin. Post 6c1. 

Small 24 -Volt Motor. A.C.!D.C., 1.600 
revs. Works O.K. from 12 volts. Ideal 
motor for car fan, etc. Over1,000 sold. 36. 
Post and packin 2 -. 
Handy Box of - IL.A. Nuts and Bolts. 
rib. weight. 1; -. Post 9d. 
Micrometer Dial Drive removed from 
new T.U.B. units. 2'6. Post I -. Handles 
from T.U.B. units, 9W each. Post Gd. S -- 
doz. post free. 
New 311P1 Tube, with Base and Screen. 
151 -. Insurance and packing 4' -. 
Radio Valves with a 90 days' guarantee. 
Post 9d. per valve. Doz. lots less 5% post 
free. 
8D2, 1 6H6, 1 CVG 1 CVPP l'- 
V1166 1'- VR65, 116 ; VR65A, 2 :- : i lilil 

52 ` 
2Xß-1, 

5 óG6.3 66SN7,6 6; KT 11121 3 
807 (Yank), 6:- 107- (British) 4ì -: GSK7 
metal, 5: 6J5. 4/6 ; 12J5. 2.6 : 6D6, 39 
61379 3.6 61179 316: 6AB7, 5 12116, 1'6 
801, 5 803, 16` 105, 19 SC6Pen., 2 6 
KT33C 6' ; 954 1:3.; U14, 6.6 ;.VTPP, 30.-. 
Type 46, 5 -. 
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THE Bush DACIO is a popular receiver which, 
although first released during 1950, has had a 
long run under various modifications. The set 

is housed in a plastic cabinet of modern styling and 
features press -button tuning for three stations and 
press -button waveband changing. It uses four valves 
(plus rectifier) in a two -band superhet circuit, 
embodies an internal frame aerial and is suitable 
for use on A.C. or D.C. mains of 200 -250 volts. 

The Frequency Changer Section 
The complete circuit of the receiver is shown at 

Fig. 1. The signals in the frame aerials LI and L2 
are either: tuned by CI section of the tuning gang or 
pre -tuned by the press- button trimmers TI, T2 
and T3. For the sake of simplicity, the switch contacts 
on the press- button unit are drawn in the open posi- 
tion and we have not attempted to identify them. 
Usually very little goes wrong with this unit and, 
in any case, if it has to betaken out for a repair or 
replacement it is well worth while clearly to mark the - 
wires and associate them with the tags on the unit. 
It' is best to draw a rough sketch of the wiring and 
tag positions. 

It often happens that the press- button switches 
become somewhat intermittent in operation after 
the receiver has been in service for several years. If 
examination shows that the press- button unit is full 
of dust this should be blown out with the aid of a 
bicycle pump, making use of the connector to secure 
a greater pressure. A soft brush also helps in removing 
dust which has become caked on the switch contacts. 
When the dust has been completely removed the 
contacts should be treated with a few drops of special 
switch cleaner. The treatment should be assisted by 
vigorously working the press -buttons for two or three 
minutes after application of the fluid. 

If this treatment does not effect a complete cure 
(it is most unusual if it does not) the switch contacts 
are probably badly worn and replacement of the -unit 
should be contemplated. 

The signals thus tuned are applied to the signal 
grid of the hexode section of the triode -hexode 
frequency' changer valve V1. The triode section 
operates as the local oscillator, and coupling between 
the oscillator and hexode takes place within the 
valve. The press- button switches also select tither 
the M.W. (L3/4) or L.W. (L5/6) oscillator coils. 

THE BUSH DAC10 

By Gordon J. King, A.M.I.P.R.E. 

Coils L7, LS and L9 serve to provide pre -set oscillator 
tuning. An intermediate frequency of 465 - kc /s is 
produced across 1.1,.T.1 in the anode circuit of VI. 

If the receiver appears to have plenty ofiife and if 
clicks are heard when the push -buttons are depressed, 
but it is found impossible to receive signals, attention 
should be paid to the 50 pF capacitor in the oscillator 
grid circuit and the 0:0'5 /cF capacitor connected 
between chassis and the lower end of L6. If either of 
these becomes open -circuited complete failure of the 
oscillator circuit results. 

Intermittent operation or intermittent rushing " 
noises in the loudspeaker often indicates that VI is 
noisy. This can be proved by turning up the volume 
and adjusting the tuning to a quiet part of the dial 
and then gently tapping the valve with -the handle of a 
screwdriver. Bangs and crackles from the loud- 
speaker mean either that the valve is in urgent need 
of replacement or that its pins are not making very 
good contact with the valveholder sockets. Wriggling 
the valve in the holder proves this latter possibility. 
It is not easy to tighten the valveholder sockets, but 
cleaning the pins with fine emery cloth generally 
solves the problem. In some cases, though, it may 
found necessary to replace the valveholder. 

The I.F. Stage 
The signals in the I.F. transformer- are carried by 

way of the 220 ohm grid stopper resistor to the con - 
trol grid of the ÚF41 I.F. amplifier valve V2. This 
works in fairly conventional mode, though one 
thing which is not very often found is the 10 -K!2 
decoupling resistor and associated 0.05 /eF capacitor 

Tuning 
e® pointer 

Secondary--- 
drive 

Primary drive 

3a Turns round control spindle¡ 

Fig. 4.-Details of the cord tuning drive. 
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in the anode circuit. Here is a possible 
source of trouble should the capacitor 
become leaky or develop a short -circuit. 
We would mention that disturbed recep- 
tion is also attributable to a noisy ÚF41 
valve. 

The Detector, A.V.C. and A.F. Amplifier 
Stage 

The magnified I.F. signals across the 
secondary of the second I.F. transformer 
(I.F.T.2) are applied to the signal diode 
of the UBC41 double- diode -triode valve 
V3. They thus become demodulated and 
appear in A.F. form across the volume 
control RI which functions as the detector 
load resistor. The 100 pF capacitor con- 
nected across the volume control acts as an 
T.F. filter. 

Some of the I.F. signal at the tapping 
of the primary of the second 1:F. trans- 
former is taken by way of the 50 pF 
capacitor to the A.V.C. diode of V3. 
Here it is rectified and developed as an 
A.V.C. bias, negative with respect to- 
chassis. across the associated I megohm 
load resistor. It gives a control to both 
stages V1 and V2, but before application 
to the appropriate grids is filtered by the 
1 megohm resistors and 0.05 riFcapacitors. 

The required signal level taken is from 
the volume control through the 0.01 pF 
coupling capacitor and applied to the 
grid of V3 by way of a resistive potential 
divider. The A.F. signal is thus amplified 
and appears across the 150 K resistor 
in the anode circuit. - 

Poor volume of all stations is some - 
times due to failure of one or more of 
the 1 -10 pF fixed I.F. tuning capacitors. 
A leak in the 50 pF A.V.C. coupling 
capacitor conveys a positive voltage to 
the grids of the controlled valves and 
causes severe blocking on strong signals. 
Distortion and loss of volume is some- 
times caused by the 150 K V3 anode load 
resistor increasing in value ; low emission 
of the valve provokes a similar symptom. 
A noisy volume control can sometimes 
be cured by introducing a few drops of 
switch cleaner between the spindle and 
bush, waiting for a couple of minutes and 
then actuating the control rapidly for a 
short while. If this does not have the 
desired results. the control should be 
replaced 

The Output Stage and Power Circuits 
The A.F. signal in the anode circuit of 

V3 is coupled to the control grid of the 
UL41 output valve through the 0.01 /./.F. 

coupling capacitor and resistive potential 
divider. The related 0.004 pF capacitor 
provides a degree of tone compensation.. 
A further degree of tone correction is 

given by the 0.01 F capacitor across the 
primary of the output transformer. Since 
the cathode circuit lacks decoupling, 

(Continued on page 489; 
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COMPLETE KITS of PARTS for the "Hi -Fi" ENTHUSIAST 
The MULLARD 
"5 -10" MAIN 
AMPLIFIER 

e 

This is the 
very latest 

design and needs no recommendation from 
us. Our Kit is complete to Mullard's speci- 
fication, including the latest GILSON 
ULTRA LINEAR OUTPUT TRANSFORMER 
and the entire MULLARD Valve line up. 
ALL SPECIFIED COMPONENTS are 
supplied. PRICE OF COMPLETE KIT 
OF PARTS 
(Plus 5;- carr. and ins.) 

STERN'S "fidelity" PRE -AMPLIFIER- I 
TONE CONTROL UNIT 

" A design for the music lever" 

Briefly it has inputs for all types of 
MICROPHONES, HIGH and LOW GAIN 
PICK UPS and a RADIO TUNING UNIT. 
It incorporates (a) GRAM EQUALISING 
CONTROL. (b) STEEPCUT FILTER. 
(c) - Continuously variable BASS and 
TREBLE CONTROLS and a variable OUT- 
PUT CONTROL which enables its use with 
any type of Amplifier. 

STERN'S HIGH QUALITY 10 WATT 
POWER AMPLIFIER 

Comprises the 
MAIN AMPLI- 

FIER of our 
very popu- 

lar 8 -1,1 \ w a t t 
design, 
which 
we have 

modified 
with the 

express pur- 
pose of its use with 

the " fidelity " PRE- 
AMPLIFIER illustrated alongside. TWO 
6V6's are used in push -pull and the resultant 
reproduction is genuinely in the HIGH 
fidelity class, yet the total cost is 

PRICE OF COMPLETE ridiculously low. 
OF P- ARTS Plu5ar and PRICE OF COMPLETE f7.7.0 ins.) WE ALSO OFFER IT ASSEMBLED, KIT OF PARTS 

e READY FOR USE, £8. (Bliss 5/- carr. & ins.) I (Main Amplifier only.) (Plus 51- carr. & ins.) 
THE full SPECIFICATION and BUILDING INSTRUCTIONS for these three Units are available for 116 each. THEY include 

COMPONENT PRICE LISTS and simple " wire -to- wire " PRACTICAL DIAGRAMS. 
SPECIAL PRICE REDUCTIONS FOR PURCHASERS OF A COMPLETE "Hi -Fi" AMPLIFIER 

WE WILL SUPPLY (a) COMPLETE KIT OF PARTS to build THE MULLARD " 5 -10 " MAIN AMPLIFIER and the STERN'S " fidelity" 
PRE -AMPLIFIER -TONE CONTROL UNIT for £16;16'- (plus 7(6 carr. and ins.), or we will supply THE TWO UNITS 
MADE UP and READY FOR USE for 2191.91- (plus 716 care. and ins.). Terms : Deposit £91191- and 12 monthly pay- ments of 18:7 or £5' -/- Deposit and 9 months of £1116/7. 
(b) COMPLETE KIT OF PARTS to build the HIGH QUALITY 8 -50 WATT POWER AMPLIFIER and the " fidelity " PRE -AMPLIFIER -TONE CONTROL UNIT for £13/ -/- (plus 7:6 carr. and ins.) or we will supply THE TWO UNITS MADE UP and READY FOR USE for £15i15.- (plus 7;6 carr. and ins.). Terms : Deposit £717.6. 
10 monthly payments of 17;9, or £4; -- deposit and 9 months of £118.9. 

QUALITY OF TAIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH LOCl/ COST. 
.011 

AN EXCEPTIONAL OFFER L7.7.0. FOR CASH ONLY 
The B.S.R. MONARCH (Plus 6.'6 carr. 
3- SPEED AUTOCHANGER and ins.) 
NORMAL PRICE £13;10' -. 
® Complete with High 
Fidelity Crystal " Turn- 
over " Head which in- 
corporates separate stylus 
or L.P. and 78 r.p.m. 
records. A "MIXER' 
Unit that will autochange 
on 7fn., 10in. and 12in. 
records. . Brand New in Maker's 
Cartons, complete with 
mounting " instructions. 

A REALLY GENUINE PRICE REDUCTION 
A BULK PURCHASE ENABLES US 
TO OFFER THESE RECEIVER 
CHASSIS AT SUCH LOW 
PRICES, Each is BRAND NEW 
and FULLY GUAR- 
ANTEED. 
The MODEL B.3 5 -valve 
3- waveband A.C. mains 
Superhet. Designed to 
the most modern speci- 
fication. great attention 
having been given to the 
quality of reproduction 
which gives excellent 
clarity of speech and 
music on both gram. and 
radio, making them. the;_ : : :,r : :; 
ideal replacement chassis 
for that " old radiogram," 
etc. : Valve Line -up, 6ßE6- 6BA6- 6AT6 -6BW6 -6X4 ; 

sht. 16 -50, med. 187 -550, 1g. 900 -2.000 metres. 
PRICE, LC 

i I. I I .O. (Plus 7;6 carr. & ins.) H.P. Terms : Deposit 
£5161- and 7 monthly payments of 19;3. 

coverage: 

(a) The " COMPACT 5 -2" 
A- Two-stage high sensitivity 
Amplifier having SEPARATE 
BASS and TREBLE CON- 
TROLS and designed to give 
up to approx. 5 watts with 
very pleasing quality. PRICE 
£5115/- (Plus 5:- carr. and in.). 

O)) The " COMPACT 5 -3 
A Three -stage version of the 

5 -2 " model, but in this case 
having an additional stage 
and incorporating Negative 
Feedback. 
PRICE £6'161- (plus 5/- carr. 
and insurance). 

The Amplifiers are compact and very attractively designed 
having a Bronze Gold finish with a fully engraved front panel 
by which the entire Amplifier is conveniently mounted into a 
Cabinet, thus occupying no more space than a conventional 

DESIGNS FOR THE HOME CONSTRUCTOR 
THE COMPLETE SPECIFICATIONS OF THE FOLLOWING UNITS 
ARE AVAILABLE FOR 116 EACH. 
THESE MANUALS ALSO INCLUDE THEORETICAL and 
PRACTICAL WIRING DIAGRAMS, AND A COMPLETE COM- 
PONENT PRICE LIST. 
The " wire -to -wire " Practical Diagrams are very simple to follow 
and are drawn for the " inexperienced " Constructor. 

STERN'S F.M. TUNING UNIT ... A 5 -valve Tuner incorporating 
the latest Mullard Permeability Tuning Heart and a Magic 
Eye " Tuning Indicator and can be completely built for £101 -/ It is now available. 

*STERN'S COMBINED A.*I./F.FI. TUNING UNIT . . Pre- 
cisely similar to the F.M. Tuner, but also incorporates the 
MEDIUM WAVEBANIa. It can be completely built for £13:10;-. 

THE DENCO F.M. TUNING UNIT . . The complete set of 
SPECIFIED COMPONENTS to build this can be supplied for 
£7;2/9, this includes the Denco Dial and Drive Assembly. 

*STERN'S HIGH QUALITY 8 -10 WATT AMPLIFIER . . 
Designed for High Quality reproduction up to an output level 
of 10 watts, having 6V6's in Push -Pull and incorporating negative 
feedback. It is one of the most successful Amplifiers (ìn 
the lower price range) yet offered to the Home Constructor. 
WE can supply the complete Kit ex- stock. £71101 -. 

STERN'S " .7UNIOR " PRE -AMPLIFIER -TONE CONTROL 
UNIT .. , Provides full control of BASS and TREBLE in con- 
junction with main VOLUME CONTROL and can be used with 
any Amplifier. The unit contains its own POWER SUPPLY .. 
THE COMPLETE KIT OF PARTS is available at £3116,9. 

STERN'S " PERSONAL SET " BATTERY ELIMINA- 
TORS ... Complete Kits OF PARTS to build Midget " All - 
dry ' Battery Eliminators (a) Providing approx. 69 Volts at 
10 /Ma and 1.4 Volts at 250 m'a. Price 42/6. (b) Providing approx. 
90 Volts at 10 ma, and 1.4 Volts at 250 mía. Price 47//6. 

ALL COMPONENTS TO BUILD THESE AMPLIFIERS, TUNERS, 
ETC., ARE AVAILABLE FOR SALE SEPARATELY. CON- 
STRUCTORS CAN, THEREFORE, GRADUALLY BUILD ANY 
UNIT. 

STERN'S ' COMPACT 5" AMPLIFIERS Exprc,sly developed for 
eery high quality repro- 
duction of Grano. Re- 
cords and particularly 
suitable for high quality 
reproduet ions of the 
F.M. transmissions. Two 
models are available : 
A separate POWER 
SUPPLY UNIT to oper- 
ate with these amplifiers 
is available for £2101 - 
(plus 21- carr. & ins.). Has 
additional supply avail - Tone Control Unit. "'" able for Radio Tuner, etc. 

STERN RADIO LTD. 109 & 115 FLEET STREET, LONDON, E.C.4. Fi&e2531219;4 
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BUILD AN INEXPENSIVE QUALITY RADIO! 
AT LAST ! - A 

POCKET RADIO 

Total building o t including 
10716 choice of beautiful ititu walnut 

veneered cabinet or ivory or 
brown bakelite This is the 
lowest possible price con- 
sistent with high quality. No radio knowl 
edge whatever needed can be built b. 
anyone in 2 -3 hours, using our ery simple 
easy-to-follow diagrams. This erriffc nec 
circuit covers all. medium and long wave. 
with optional negative feedbacl has razor 
edge selectivity, and exceptionally good 
tone. Price also includes ready drilled and 
punched chassis, set of situp e easy-to- 
follow plans in fact, everything l All 
parts - sparkling brand new -no junk ! 

Every single part tested before des - 
patching. Uses standard octal -base valves: 
6K7G high frequency pentode feeding into 
6J5C anode -bend detector triode, coupled 
to 6V6G powerful output beam -power 
tetrode, fed by robust rectifier. For A.C. 
Mains, 200 -250 Volts (low running costs - 
approximately 13 Watts !). Size 12in. a 
bin. x sin. Build this long range power- 
ful midget NOWT). All parts and set of 
plan.. £5,7.6. (Post and packing 3/6.) Priced 
Parts Lists, 2i -. 

THAT CAN 
BE BUILT 

FOR ONLY 376 
In response to many requests we now arc 
the " SKYPOCKET ", a beautifully k 
signed precision POCKET RADIO. Can by 
built by anyone without any radio knowl- 
edge whaever -EVERY SINGLE PART 
TESTED BEFORE DESPATCH ; our 
simple, pictorial plans take you step -by- 
step. This set has a remarkable sensitivitg 
due to painstaking design and careful 
choice of component values. Covers all 
medium waves 200 to 550 Metres, including 
" Home," " Light." Luxembourg. etc. Size 
only Stn. x 3in. a 2in. in Strong, Trans- 
parent case with panel, cover and special 
station- printed ivorine dial. A really 
personal pocket - radio WITH OWN DE- 
TACITABLE ROD AERIAL, ideal for 
Bedroom, Garden, Holidays, Second -set. 
etc. Completely all -dry battery operation 
with special low consumption. Specially 
chosen high -efficiency coil. Average build- 
ing time 1 hour. Total Building Cost - 
including Case, Valve, etc., in fact. 
everything down to the last nut and bolt. 

ONLY 37/6, with plans. Postage. etc.. 
2' -. C.O.D. L6 extra. (Parts sold separately. 
Priced Parts Lists, etc., 1.6). Demand is 
certain to be heavy -so SEND TODAY 

47/6 

Build this exceptionally sen- 
sitive twin- triode radio. Uses 
unique assembly system and 
can be built by anyone without 
any radio knowledge what- 
ever in 45 minutes. Handsome 

black -crael le steel case with specially 
made black and gold dial with stations 
printed. Si e of radio only 6Uin. x 515. x 3in. 
Covers all Medium and Long waves -uses 
one only al -dry battery. H.T. consumption 
only 1 to 1. mA. Ideal for Bedroom, Garden, 
Holidays, etc. Many unsolicited testi- 
monials. Mi. Norton, of Oxted, writes 

t Yesterday florin(' on the Medium irabeband, r 
taunted 32 separate stations ; I am i>C7f 
pleased with the set 'which is well worth the 
money. To al building cost -Everything 

Cdown to last nut and bolt- -47;6 (Postage 
etc.. 2:- Sth full set of clear. easy -to- 

I follow plans (For Headphone Reception). 
Cost of Ex ra Valve. Speaker. Parts, etc.. 
385. 

ld 
6d. 

para el,: (Priced PartstLists, 
r2 arts 

CONCORD ELECTRON CS (Dept. PWA), 39, QUEENS ROAD, BRIGHTON, I 

Orders despatched by return of post. Cheques accepted. Cash on de L'; extra tt.ppliers to Schools. Universities, Go.ern'lient and 
Research Esteb ishments. Complete rc, r, of rnn,pcns,d, and valves stocked. 

FREE To AMBITIOUS Best Buy at Britain's 
This 144-page Book 

TWO-WAN MORSE TRAINING SETS, WIT Mk. 3. Consists of 

ENGINEERS 
two valve oscillators (ARP12's) (one with pitch controiI, for one or 

1 two operators. Has provision for creating " Atmospherics. 
e In polished oak case 121 -in. x loin. x 8in., Wt. 16 lbs. Complete with 

valves,leads, 2 keys, 7 -way terminal board. circuit and instructions, 
but less batteries and 'phones. Ideal for Cadets, Scouts, etc. SNIP, 
1916. 
RESISTORS. Latest miniature insulated Dubilier I- watt type 
BPS. Wire ends. Useful values. ONLY 101- for 100 assorted ! 

and, watt Erie, etc., 1 gross assorted, 10,-. 
YIELD TELEPHONES. S Army type D, Mk 5, Buzzer calling. Ideal 
for building sites, farm, workshops, etc. Complete with handset 
and batteries. Tested before despatch. 39;6 each. 
SOUND -POWERED HANDSETS.- Similar to telephone. Bal- 
anced armature microphone and earpiece. No batteries, required 
10,'6 each. Breast mike and pr. headphones, as above. 12i6 set. 

Have you sent for your copy ? 

a ENGINEERING 
OPPORTUNITIES ' 
is a highly informative 
guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on " NO PASS -NO 
FEE " terms for a 
recognised engineering 
qualification, ou tlines the 
widest range of inodern 
Home -Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than. £I5 a 
week you cannot afford 
to miss reading this 
unique book. Send for 
your copy to-day- 
FREE. .... FREE COUPON .... 

Pléase send nie your FREE I44 -page 
'ENGINEERING OPPORTUNITIES" 

P NAME 
ADDRESS 

:Subject or Exam. 
that interests me .............................. 
British institute e1 Eil lllIring Technology 
400B, College heure, 20 -31, Wright's Lane, 

Kondhgton,W.8. 

WHICH IS 
YOUR PET 
SUBJECT ? 

Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
'Radio Engineering 

Automobile Eng. 
Aeronautical Eng. 

Production Eng. 
Building, Plastics, 
Draughtsmanship 

Television, etc. 
GET SOME 

LETTERS 
AFTER YOUR 

NAMEE 1- 
A.M.I.Mech.E. 

A.M.I. C. E. 
A.M.I. P. E. 
A.M.I.M.I. 

L.I.O.B. 
A. F.R.Ae.S. 

B.Sc. 
A. M.Brit.I.R.E. 

CITY & GUILDS 
GEN. CERT. 

OF EDUCATION 
etc., etc. 

BIET 

COMMAND RECEIVERS, Complete with 6 metal valves. 
3 12SK7, 1 12K8, 1 12SR7 and 1 12A5. Size 5in. a 5lin, x 11 (in. 
deep. In very good condition. Less dynamotor. FREE CIR- 
CUIT WITH EACH SET. 
BC455 6-9 Mils, is, 25'-. BC453 (the famous Qti er), 100 -550 He's, 59:6. 
BC454, 3-6 Mcis, 2716. BCXXX ( "Trawler. band),1.6 3 Mc's, 65 : -. 

THREE CORE CABLE. 23'36, rubber ins:, circular, padded. 
.otton covered, maroon. 12 yds 9'- or 100 yds. 59!6. 
RCA SPEAKER. -An Bin. P.M. unit contained in beautiful 1)1501 - 
crackle cabinet, suitable for AR33, etc. BRAND NEW. Price only 
45 -. 
DUAL VOLTAGE BLOWERS -12 and 2 -1 v. Ideal for ha it dryers 
car heaters, etc., 25.'- plus 2 %6 postage. 
INSTRUMENT TRANSFORMERS, Parmeko. -2 0 v A.C. input 
0 65,- 130 -195 v. 85 m;A, 6.3 v. 5 Amp, 6.3 v..?. Amp output. Shrouded. 
31in. x 3án x 31in high, 15, - 
HEAVY DUTY I(,1. TR ANSFOR.ME RS --200 -250 v. A.C. input, 
30 V. tapped at 10 V. 36 Amps output, 5iin. a bin. 1, 115. high, vn,. 
240 lbs., 55: -. 
MINIATURE MODEL %IOTORS. -- -2in. long' x' i Ln.. drum.. 3 16ín. 
Mani. spindle, weight 5 cas. Will work from h -volt dry batter; 
and are reversible. Ball bearings. Price 8 6. 
WE CAN ONLY ADVERTISE a small selection of our tact an -î 
varied stocks. of valves, meters, components, indicator units. 
chassis, receivers, etc. Callers welcome, glnòtations by return. 
PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 

CHARLES BRITAIN (RADIO) LTD. 
U, Upper Saint Martin's Lane, London, W.C.2. 

TEMple Bar 0545 
Shop hours 9 -6 p,rn,(9 -t p.m. Thursday) , Open All Day Saturday ` 
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negative feedback is developed across the 150 ohm 
cathode resistor. 

R2_is the mains dropper resistor, which is tapped to 
cater for various mains voltages. The voltage at one 
of the tappings is applied, via a 250 ohm surge 
limiting resistor, to the anode of the H.T. rectifier 
valve UY41 V5. The rectified voltage at the valve . 
cathode is smoothed by C3 /4 and filtered by the 
10 K resistor. The pilot bulbs are energised by the 
volts drop in the mains return circuit, the 250 ohm 
resistor acting as a shunt. The heaters of the valves 
are connected in series in the pattern shown on the 
circuit. S1/2 is the mains on -off switch which is a 
part of the volume control 

Excessive distortion accompanied by an increase of 
voltage at the cathode of V4 is generally caused by a 
leak in the 0.01 nF grid coupling capacitor. A high 
hum level should lead to investigation of the condition 
of the electrolytic smoothing unit C3/4. 

II.F. Alignment 
As this receiver has a "live " chassis, it is desirable 

to employ isolating capacitors between the output 
leads of the signal generator and the circuits to which 
they need to be connected. To indicate output an 
A.C. voltmeter should be connected, via suitable 
isolating capacitors, between V4 anode and chassis. 
A modulated signal' should be used for all adjust- 
ments. 

Tune the receiver to 300 metres M.W. and the signal 
generator to 465 kc /s, and inject the signal between 
the control grid of V2 and chassis. Adjust T16 and 
T15 (Fig. 3) for maximum output. Inject the signal 
between the control grid of VI and chassis and adjust 
T14 and T13 (Fig. 3) for maximum output, reducing 
the signal from the generator as the circuits approach 
correct alignment-do not readjust TI6 and T15. 

R.F. and Oscillator Alignment 
Since it is necessary to remove the chassis from 

the cabinet for these operations, the alignment scale, 
situated just above the press- button unit, provides 
the necessary alignment reference points. 

In order to avoid loading the R.F. circuits, the 
signal generator must not be connected direct to the 
circuit. Sufficient signal transfer is obtained from 
the generator to the frame aerials by means either of 
a 12in. length of wire connected to the" live " output 
terminal of the generator, or by using a 12in. loop 
connected between the "live" and earth terminals 
of the generator. The improvised radiator should 
be placed about 12in. away from the frame aerials 
of the receiver, and the generator adjusted for a high 
output. 

Tune the receiver to reference point 0.6 M.W. on 
the alignment scale and radiate a 600 kc /s signal. 
Adjust T12 (Fig. 2) for maximum output. Tune the 
receiver to 1.5 M.W. and the generator to 1,500 kcJs 
and adjust T11 and T4 (Fig. 2) for maximum output. 
Repeat these adjustments, if necessary, to secure 
optimum accuracy over the M.W. band. 

Tune the receiver to reference point 0.15 on the 
alignment scale and radiate a 150 kc /s signal L.W. 
Adjust T9 (Fig. 2) for maximum output. Tune the 
receiver to 0.3 L.W. and the generator to 300 kc /s 
and adjust T10 and 15 (Fig. 2) for maximum output. 
1f necessary, repeat these adjustments for minimum 
tracking error.. 

volume On /Off 

Adjusting the Pre -set Stations 
The push- buttons as numbered on Fig. lare (1) 

M.W. manual, (2) L.W. manual, (3) 200 -350 metres 
pre -set, (4) 325 -550 metres pre -set, (5) 1,100 -1,875 
metres pre -set. 

Trimmers T6 and T3, T7 and T2, T8 and Ti 
correspond to the pre -set buttons 3 to 5 respectively. 
The first trimmer in each case corresponds to the 
oscillator which is best adjusted roughly by iijeans of 
a. signal generator and then tuned accurately on the 
stations. The second trimmer in each case corres- 

Frame Aerials 

¡ 

T! T2 T3 75 T4 
® ® ® ®O 

T/O Tl! 

! 
r q 

RI IISI, g J T9 T/2-? 
S2 9 

145 Icier PI 
Fig. 2. -The underside 

Frame 
Aerials 

Push buftons 

\fi . 

Tunl ng 

view of the chassis. 

Pilot bulbs 

Tuning A 

7!3 TÍ4 T!5 T16 

Fig. 3. -A top view of the chassis. 

ponds to the R.F. circuits and should be adjusted_ 
for maximum volume. The positions of the trimmers 
are shown on the underside view of the chassis at 
Fig. 2. 

The Dial Drive 
Fig. 4 shows the method of re- cording the drive 

assembly. It will be seen that two drives are employed;' 
the primary drive which, from the tuning spindle, 
actuates the tuning gang, and the secondary drive 
whose purpose is to provide a scale indication. Nylon 
braided glass yarn is most suitable for these purposes. 
Approximately 2ft. is required for the primary drive 
and 3ft. for the secondary drive. 

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

From : GEORGE - NEWNES, LTD. . 

Tower Meuse, Southampton Street, Strand, W C.2 
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Rack or Case -mounted Instruments? 
A NEAT ALTERNATIVE TYPE OF MOUNTING 

By F. W. Austin 

HERE win always be argument where the 
merits of single instruments for a specific 
purpose, or combined instruments for multiple 

purposes are concerned. It is not possible to resolve 
this problem by a hard set of rules, nor to reach any 
definite conclusion acceptable to everyone. 

On the one hand the single instrument such as a 
signal generator with self -contained power pack, 
will serve one purpose (receiver alignment) admirably. 
On the other hand, a multiple unit consisting of 
signal generator, signal tracer and output meter (or 
valve -voltmeter) will serve most amateur radio 
requirements. The multiple unit is often bulky and 
heavy to carry around. Failure in the power section 
of such an instrument brings all work to a stop until 
rectified. 

The single instrument is reasonably light and can 
be used in conjunction with other units or in- 
dependently. Here again, difficulty can be en- 
countered in the growing number of instruments, all 
of which need some sort of casing to keep out dust 
and guard against an unfortunate shock from the 
power. section. 

Keeping an open mind on the subject, the following 
suggestion is put forward as a means of solving the 
problem of casing for those preferring single units. 

Different instruments usually have a different size 
of front panel, one from another. In general, the 
larger the panel the larger will be the chassis. There- 
fore, if we have (or Obtain) a metal case suitable for 
our largest instrument -=by simply changing the front 
panels of the smaller instruments to suit the larger 
case. all the instruments will have uniform panel 
fixing and can be accommodated one above. another 

in a rack. The case then becomes an auxiliary 
to every instrument, in which the appropriate 
instrument can be carried around to suit the 
particular needs : the case, in fact, only being used 
for transportation. 

As this article is only in the form of a suggestion, 
readers wishing to know further about the framework 
of the rack are referred to the article entitled " Experi- 
mental Chassis Construction," in the November, 
1955 issue of Practical Television. 

The drawings have been made as lucid as possible 
and no great difficulty should be encountered in 
construction. The frame consists of two side- runners 
made of angle section aluminium material which is 
cut to " V " shape at intervals along its length to 
form an oblong shape when bent at each " V." The 
cross -pieces which complete the box shape of the 
rack are of stair carpet -retainer aluminium material 
(or bar section). These should be fitted on the 
inside -of runners to give flush fitting for top, back 
and bottom sheet. 

The top, back and bottom of rack, being one single 
sheet bent to shape, will brace the frame and give 
additional strength. Two single sheets of aluminium 
form the sides and complete the rack. 

The front " lips " of the rack frame should be 
drilled and tapped to conform with the fixing arrange- 
ments of the carrying case. The illustrations make 
the objective clear and the matter has been tackled 
from the transportation angle in the first instance. 
The method suggested will ensure that a case is 
always available in which to carry any instrument 
required and the rack provides compact housing for 
the, instruments as a .whole. 

Ang /e -iron fitted to inside face of frame structure 
at'bpen ends" 

All units interchangeable 
end fit single case 

i 
/ Side pane /s 

Top, back and bottom of rack formed from single sheet bent to shape Details of the proposccl nrntmVin;. 
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NOW YOU CAN BUILD A 

£30 HI-FI AMPLIFIER FOR ONLY L18.10.0! 
By really new circuitry, simplified design 

and careful selection of components 

of 

D_GWARE=R:QWD 

Component Specialists for over 25 years 

have produced in kit form a 10 -watt Amplifier which 
ranks with the highest -priced factory -made amplifiers 
on the market. This means that anyone who can make 
a good soldered joint and follow the simple instructions 
and diagrams provided, can now enjoy high- fidelity 
reproduction such as could only previously be 

obtained from equipment costing at least £30. 

Come and hear this remarkable Amplifier in our new 
demonstration room at the address below. If unable 

to do this, send 2/6 for illustrated instruction booklet, 
which may be deducted from the price of the kit. 

The Cooper -Smith Model BPI. 
High- Fidelity Amplifier and Control Unit. Complete 
Kit of Parts with Valves, £18.10.0. Carriage paid 

in U.K. 
TECHNICAL DETAILS : 

Output : 10 watts rated, 12 watts peak. 
Harmonic distortion : '15% at 12 watts. '1% at 10 watts. 
Frequency response : f I db 20- 25,000 cps at 8 watts. 
Circuitry : Push -pull throughout incorporating cross- coupied 
phase inverter and ultra -linear output stage. 
Valve line -up : 12AX7- 12AU7- 12AX7 -2 x EL84 -5Z4 Rectifier.. 
Mains input : 200 -220 -240 V., 50 cps. Spare power : generous 
transformer rating allows up to 30 mA H.T. and VS A. L.T. to be 
drawn for Tuning Unit, etc. 
Hum and noise : 80 db. below rated output. 
Power consumption : Approximately 60 watts. 
Inputs Radio ; High level pick -up ; Low level pick -up ; Tape 
replay, for play -back of tapes ; Tape record. 
Controls : Bass lift and cut ; Treble lift and cut ; Volume and 
on -off. Selector Switch : Radio ; Crystal pick -up ; L.P. 
magnetic pick -up ; Standard magnetic pick -up ; Tape. 

H. L. SMITH & CO., LTD. 
287/289, EDGWARE ROAD, LO N DO N, W.2. Tel.: PAD 5891 

JASON FOR F.M. 
An easy -to -build Tuner using four valves Type 
Z77 /EF91. Providing leads are kept short and 
soldered joints are well made, good results are 
guaranteed. The useful range is at least 60 miles 
from the station. The Book also gives details of a 

Fringe Area version which has an aerial sensitivity 
of 5 micro -volts for good limiting. Book (Data 
Publications), price 2/ -. Ail components (less 

valves), £5.5.0. 

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

micro- volts. Components (less valves) to build 

Receiver, £11.1 O.O. ' Tuner, £1 .1 0.0. 
Available from our usuel stockists. 

S.A.E., please, for Component Price Lists. 

THE JASON MOTOR & ELECTRONIC CO. 

328, Crii'cklewood Lane, London, N.W.2. SPE 7050. 

JUNIOR 

UNIVERSAL 

METER 

Model 120A 
A small ig -range institmertt ideal for the enthus :- 
asti_ amateur. Sensitivity is t,00c o.p.v. A.0 
and D.C. Accuracy : 2%o D.C.; 3% A.C. 
RANGES 
Volts D.C. : 0- .25 -10-50-250- Soo- 1,00c- 2,500. 
Volts A.G.: 0- mo- 50- 25b- 50c- r.c0o- 2,500. 
Afillian ps, D.C. : 0- t- x0 -50- 500 -5,000. 
Resistance : o -a,oco ohms, c- 000,000 ohms. 
Can be extended to. 20 megohms. ' Automatic 
overload protection -fitted 'to meter movement. 

PRICE £9.15.0. PROMPT DELIVERY 
CREDIT TERMS : Nine monthly payments 
of £0.4,4. 
TAYLOR ELECTRICAL IN TRUMENTS 

LTD. 
Montrose Avenue, Slough, Bucks.' 

Telephone: Slough 1'1381. Cables : Taylins, Sloug' 
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IT'S NEW! 
BUILD THIS 
FRYING -PAN 
RADIO FOR 

NO RADIO KNOWLEDGE 
WHATEVER NEEDED 

Can be built by anyone in an 
evening using our step -by- 
step, easy -to- follow plans. 
Total building cost including 
mirror finish frying -pan and 
everything down to the last 
nut and bolt only 79/6, Post 
Free. It is a REAL ALL - 
ELECTRIC RADIO with nor- 
mal size speaker, etc. Excep- 
tionally sensitive circuit covering 
all Medium and Long Wavebands, 
RECEIVES e' HOME," " LIGHT," 

LUXEMBOURG," " A.F.N.," Etc., Etc., really beautiful 
tone due to " wall-baffle " effect. Size only 9in. Diameter, tin. Deep, 
and handle7in. Long. Hangs anywhere -IDEAL FOR KITCHEN, 
BEDROOM, ETC. (Mains lead passes unnoticed through the 
hollow handle.) AMPLE VOLUME. RUNNING COSTS 
ONLY Id, FOR 75 HOURS ! Weight only 31- lbs. For A.C. 
Mains 200 to 250 Volts. Robust design and should last a lifetime. 
EACH PART TESTED BEFORE DESPATCH, AND YOU 
CAN'T FAIL BECAUSE OUR EASY -TO- FOLLOW PLANS 
TAKE YOU STEP -BY -STEP. BUILD ONE OF THESE 
AMAZING LOW -PRICED SETS -NOW ! Total building 
cost including full set of plans 79/6 Post Free. (Parts may be 
bought separately, Parts Lists 2/6.) LIMITED QUANTITY. 
Send Cheque or Postal Order Today I Please cross Postal Orders. 

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

Eastbourne HUUIU Co. RDpt EASTBOURNE, SUSSEX 

September, 1956 

oji*B ETT COLLEGE 
can train your mind to SUCCESS 

WHAT CAREER. 
DO YOU WANT? 

Building 
Carpentry. 
Commercial Art 
Diesel Engines 
Draughtsmanship 

_ Electrical Eng - 
ilre Engineering 
Mechanical Eng. 
Quantity surveying 
Radio Eng, 
Surveying 
Teleeemmunicatione 
Television 

Accountancy Exams., 
Auctioneer's Exams, 
Book -keeping 
Civil Service 
General Education 
Journalism 
Languages 
Mathematics 
Police Sealed: 
Salesmanship 
Secretarial Exams. 
Shorthand 
Short Story Writing 
and many others 
GENERAL CERT. 
OF EDUCATION 

THROUGH 
PERSONAL POSTAL TUITION 

-A FREE book vital to your career! 

Read how the famous Bennett College can help you 
to success ! Send now for this recently published 
FREE book, "Train your mind to SUCCESS ", 
which tells you about The Bennett College proven 
success in postal tuition ... 
and how it can help you to 
success in your 
career, 

' 
S/ 

/ 

/ ¡ 
/ 

., / 
h% , %i% A/f 

/ A/ 

, ry 

errs rrrrrmi (0rrmB .4liOASarr 
To The Bennett College (Dept. I.104N), Sheille13 

Please send me, without obligation, a free 'copy of 
Train your mind to SUCCESS' and the College 
Prospectus on: 

SUBJECT 

NAME 

,ADDRESS 

AGE Wunder z q. - Please Write in Block Letters 

TÁN/l COUPON 
COULD BE YOUR 

PERSONAL PASSPORT 

TO SUCCESS, 

Send/NW/ 

RADIO AND 

RADIOGRAM 

CHASSIS AM/FM H4 
The 114 chassis offers the finest value to the customer: 
Designed for first rate reproduction of radio and gramophone. Wide 
range tone control and an output transformer of liberal capacity 
is fitted. 
High Q inductances. 
Ferrite aerials foi medium and long waves. 
Oscillator compensated for zero drift and -enclosed in die cast case 
for minimum radiation. 

q 4 wavebands including FM. Latest miniature tun- (£24.6.6 ine. 
ing indicator. output impedances 3 or 15 ohms. tax 
Model F.3. 3 Wavebands, 5 Valves, 4 watt f 14. I I. I I 

ine- 
output, wide ratage tone control. tax 
Model E.3. P.P. 3 Wavebands, 7 Valves, 6 watt tt n 
push -pull output. Separate Bass and L I eel 5.. 4 me. 

tax Treble controls. 
CHASSIS ARE ASSEMBLED AND READY FOR USE. BUILT TO 
HIGHEST TECHNICAL STANDARDS. FULLY GUARANTEED. 

Also rr,anï[f.4iad)i"rF of 

P.tufio Tuner., 
Tape Recorde. 

We have designed an approved 
PRE -AMPLIFIER. for the New 
COLLARO Tape Transcriptor. 

Apply for details. 

DULCI COMPANY LTD. 
97 VILLIERS ROAD, LONDON, N,W.2, 

Tclephone. WILlesden 6678. 

HAN N EY of BATH offers 
VIE)VMASTER 3- STATION TV TUNER (P, Television), - 
Denco coilset with screens, can and screws, 30'- ; Denco switch. 
Fine Tuner, Coil mounting plates and tag panel, 271- ; Kit of resis- 
tors, 716 : TCC condensers kit with 2 printed circuits, valveholders. 
etc., 431- ; Gain controls, 3'8 each ; Co-ax P /Skit, 2/6 ; Valve 
cans, 1/3 each. Complete kit of parts for the TUNER, with the 2 
Genuine MULLARD Valves, nuts, bolts, wire co-ax., etc., £811916. 
Denco Coilsct for conversion of the V- Master SRr chassis to the 
LF, a:mplifìer, 20:-. OR Complete kit of S/V conversion com- 
ponents, 39:6. All Standard V- Master items in stock. Full list 
available. 
)I IILLARD 3-VALVES VES 3 -WATT AMPLIFIER. -Punched 
.chassis, 10_6; Gilson Trans., Mains, 35/-; Output, 25/6 : Elston. 
Trans., Mains, 35'- ; Output, 211- ; Condenser kit, 20/- ; Resistor 
kit with 3 pots., 22'6. Complete kit with Genuine Mullard VALVES 
8811.913. Full list available. 
MULLARD 510 AMPLIFIER, -Erie Resistors. 271- ; TCC 
Condensers, 45:- : Eistone Mains Trans., 36'- (100 m.a,) , 42/6 
(120 m.a.) : Output Trans., 45/- (6K. or 8K.) ; Gilson mains trans., 
601- (140 m.a.) ; Output trans., 4716 (6K. or 8K -) ; Ultra linear 
type, 52'5 ; Partridge Mains trans 6516 ; Output trans., P.3667, 
55/6 ; Partridge Ultra Linear type P.4014, 98,6 : Denco punched 
chassis, 1918, with base plate ; Printed front panel, 6/6 ; Type 

` ©" and B " Chassis- (panel not printed), 86 and 12/6 respec- 
tively ; condensers, A," 15:8 , " B, 24/6 Resistors, " A," 
17'6: B ' 35.6 (with pots.) Full list available, giving details of 
complete kits. 
OSRAM 912 PLUS AMPLIFIER. Erie resistor kit, 1714: 
Erie 1 m . pots, 46 each ; TOC condenser kit, 551- ; PART- 
RIDGE components with loose lead terminations (includes packing 
charge), Mains trans 6516 ; choke, 34/6 output trans., 85/6 : 
W.B. components. Planke, 1819: output trans., 321- ; Denon 
drilled chassis, 14'6 i Denco 912 Plus printed panel, 7/6 ; pre - 
amp or passive chassis, 6/ -. Full list available. 
COMPONENTS are still available for the following F.M. TUNERS: 
Wireless World. Mallard, Osram 912, Denco Maxi-Q. List available. 
WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 
501- ; Coilsets (TK and Super-Visor). 44;6 ; L0.308. 40 /- ; F0.305, 
21 -: DC.300c.. 39,6 FC302, 31 -.t GL,16 and 18, 7/6 each; 
SC.312, 21:.- ! AT.310. 30'- : OP.117, 9'- BT.314, 15 : DENCO 
Chassis Magnaview, 376 ; Chassis. Super- Visor, 5116 ; Coil sets, 
Maggnaview, 4112 ; WA'DCAl. 43'. ; WA /FCA1, 31/- ; WA /LCt 
and WC1, 7,6 each ; \dA,Fi\4Al, 21; -; WA'LOT1, 42;- ; WA'FBTI, 

Send stamp for list.. Please add 2,'- postage to all orders under 
£3 (excess refunded). 

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

Teti 3811 
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PRE-`.A/AR ALL-WAVE RECEIVERS AND THE 

NON- TECHNICAL LISTENER 

By A. W . Mann 

THE introduction of the so- called all -wave 
receiver on the American market took 
place some time before British 

turned their attention to the production 
of that type of receiver. Among the products of 
various manufacturers were on the one hand a few 
receivers which were in effect simply medium - and 
long-wave receivers with a very restricted short- 
wave range added, it seemed, as an afterthought. 
They were, as might be expected, lacking in sensitivity 
and of low efficiency'. 

On the other hand there was some very efficient 
ones designed and produced in this country, which 
on test out- performed several of the lower- priced 
communications types which at the-time were being 
imported from America. 

I well remember the comments of a well -known 
short -wave writer who had carried out a long series 
of tests with one of the top class low- priced all -wave 
types. Here we have a first -class receiver which is . 
very much superior to the usual run and far better than 
certain communications types used in comparative 
tests. If some enterprising manufacturer would take 
a similar chassis, add a BFO and bandspread, many 
amateurs would find it to be an ideal communica- 
tions receiver. 

At the time there was not one communications 
receiver of British manufacture on the home market, 
and the better class American products were very 
expensive. 

All -wave Listeners 
Now there are, no doubt, a considerable number 

of short -wave listeners who were first introduced to 
the higher frequency bands via an all -wave receiver, 
some of whom later built or purchased a special 
short -wave receiver or a bigger and better all -wave 
type. 

Further, there are others who while prospective 
short -wave listeners are neither experimental or 
home -construction minded, nor can they afford 
to buy one of the latest or even a good second -hand 
communications receiver. What is more, a modern - 

wide - coverage all -wave receiver is equally out of 
the question. 

A Worth -while Proposition 
The situation as outlined would appear to be 

hopeless but for one factor. There are undoubtedly 
some of the best all -wave type receivers to be found 
in the shops of dealers throughout the country which 
have been taken in part exchange for a television set 
or the latest T.M. type - models. Likely they were 

used little if at all on the short -wave bands. The 
valves are old and maybe need replacing. The main 
thing, however, is that some of their owners wish to 
keep up with the Joneses and must have the latest. 

Under the circumstances - outlined it is quite 
possible that some dealers and private owners would 
be willing 'to dispose of such receivers at a price 
that, providing they were in reasonable condition 
and of reputable makes, would justify the necessary 
expense of revalving them. 

In purchasing second -hand radio apparatus one 
must exercise care. From" the viewpoint of this 
article it is the short -wave performance for which the 
receiver is to be purchased. The first -thing is to hear 
the receiver in operation and try the dial drive and 
waveband switching over the full coverage. Check 
the tuning dial calibration and look for mechanical 
faults, especially -where cord drives are used. 

A receiver tuning dial which produces metallic 
scraping noises when used on the short -wave bands 
cannot be tolerated. The receiver must, above all. 
cover a wide tuning range over the short -wave tuning 
section of the dial. 

Technical Data 
The purpose of this article is to provide as much 

technical data as possible concerning some of the 
best all -wave type pre-war models which the author 
considers will meet the requirements of those who 
are considering the purchase of this type with short- 
wave listening the foremost consideration. 

Contrary to what the author considers to be 
misguided opinion, the date of manufacture may date 
the cabinet work, but does not date a receiver's per- 
formance. An all -wave type receiver which will 
provide broadcast band reception of a high order 
under the present state of those bands, and in addition, 
highly satisfactory short -wave reception under band 
conditions quite different to those existing when the 
receiver was designed might appear unique, but there 
are some capable of doing so. Among them are the 
first two models about to be discussed. 

Marconi & H.M.V. 
In 1936 Marconi introduced their Model 345 and 

H.M.V. Model 480 four -band receivers. Both 
models incorporated identical chassis. The same 
applies to the 365 and 485 radiogram models of the 
respective companies. 

The table models were much favoured by short- 
wave enthusiasts and on test by technical publications 
were designated, as an outstanding receiver capable 
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of providing superior short -wave performance. As 
this model was designed with a balanced performance 
throughout its range as the foundation its popularity 
is understandable. 

This receiver is a six-valve superheterodyne with 
the following valve line -up. R.F. stage VMP4G, 
Signal fre. amp. Triode Hextode FC, X41 L.F. amp. 
VMP4G, DDT and 2nd det. MHD4, output N41 
Pen. Rectifier. U12. 

The delayed A.V.C. system used is very effective, 
especially on the short waves. 

A single -tuned circuit is used before the R.F. V.M. 
pentode, the latter being transformer coupled to the 
mixer. Apart from its value as an amplifier at signal 
frequency, this stage, together with the single stage 
of I.F. at 460 Kc /s. provides a high signal -to -noise 
ratio and the complete, elimination of second channel 
effects throughout the full tuning range of the 
receiver. 

The tuning dial, which is of the Airplane type, is 
calibrated in metres on all bands. Two -ratio tuning 
drive is employed which incorporates in addition to 
the main pointer a smaller one which traverses a 0 
to 100 deg. scale. This is a very useful form of 
mechanical bandspread and assures accurate logging 
so that given transmissions may be returned to when 
desired. 

The tuning range of this receiver is a very useful 
one from all points of view. 16.5 M to 2,200 M. 
The short waves are from 16,5 M to 140 M without 
a gap. Separate, switched tone and bass controls are 
incorporated. Mains energised 6in. loudspeaker, 
3 watts output A.C. mains 220 -250 v. 40-60 cycles. 

Valve Replacements 
In cases where the specified Valves or satisfactory 

replacements would be difficult to obtain, such 
receivers should not be considered. In the case of the 
above mentioned models, suitable valves are more or 
less generally available. 

Pilot 
The first Pilot models to appear in this country 

were imported from the U.S.A. Later their manu- 
facture was undertaken in this country, as in the 
case of current models. 

These receivers were of sound design and were 
used by many successful DX experts. As in the case 
of the Marconi Model 345, the writer writes con - 
cerning them from personal experience. The first 
British models were produced in, I believe, 1936. 

Model 65 
This was a U.S.A. product. Variations of this 

model were available for use aboard -ship, and the 
author can recall one chief engineer who claimed 
consistent reception of the BBC Empire transmissions 
in any part of the world in which the ship happened 
to be. 

The valve line up -R.F. 6D6, ist det. ose. 6A7, 
I.F. 6D6, 2nd det. and A.V.C. type 75, output. 42 
pentode rect. 80. This model had Sin. twin pointer 
compass type tuning dial, the usual variable tone 
and volume control, and the following tuning ratios 
12.5 and 95 to 1 respectively. 

The tuning ranges being as follows : 

16 M to 50 M, 48 M to 150 M, 170 M to 555 M 
and 700 M to 2,000 M. 

The British Model U650 was similar to the Model 
65. The compass type dial being somewhat larger 

than in the American produced model, and include the 
now well -known type of tuning eye. 

The valves used in this model are two 6D6, 6A7, 75, 
42, 6G5 and 80. The tuning range 16 M to 52 M. 
48 M to 150 M. 175 M to 550 M, 750 M to 2,103 
M. Mains energised M.C. speaker 3 watts output. 

Pilot 115 
This is an eleven valve receiver and, like all those 

previously described, A.C. mains operated. 
Valve line up : R.F. 6D6, 1st det 6A7, Ose. 76, 

two 1.F.s 6D6, diode det 35, 1st L.F. 76, P.P. output 
two type 42, Inter station clarifier 6C6, rect. 5Z3. 

The tuning range is an extensive one and includes 
the 14 M, 20 M. 40 M, 80 M, 160 M, amateur bands 
also trawler bands, and is divided as follows : 12.7 M 
to 32.5 M, 38 M to 80 M. 70 M to 190 M, 190 M to 
550 M, and 800 M to 2,000 M. 

This receiver on test at the author's location would 
bring in the American, Australian and other distant 
short -wave broadcasting station transmissions at 
terrific loudspeaker volume. Those transmissions were 
then radiated on comparatively low power if judged 
by present -day standards. A ten -inch mains energised 
loudspeaker dealt very effectively with the rated un- 
distorted output of twelve watts. The compass type 
tuning dial was of the two ratio kind common to 
Pilot sets but somewhat larger than that fitted to 
earlier models. Calibrated in wavelengths and station 
names. 

Points to Consider 
In this article I have discussed in detail a selected 

number of pre -war all -wave type receivers of which 
I have practical knowledge and operating experience. 
One can learn quite a lot from a detailed specification, 
still more front a theoretical circuit diagram but 
extensive air tests are the deciding factór as to the good 
and not so good. There were, of course, many more 
of different makes and perhaps equal merit produced 
during pre -war years, several of which 1 am aware 
but which I had not the opportunity of trying out. 

The most extensively tested of those selected and 
previously outlined is the Marconi 345, the particular 
receiver in question being located in a coastal town 
within 200 yards of (he North Sea in an area entirely 
free from electrical interference at that time. Even 
with valves as old as the receiver, apart from the I.F., 
the overall performance was impressive. 

Now overhauled and completely revalved with the 
specified types or suitable replacements, it is numbered 
amongst the rest of the writer's short -wave equipment. 

The foregoing brings us to further points of dis- 
cussion. Readers who are interested in what may 
aptly he termed a short cut to short -wave reception, 
the purchase of a second -hand all -wave receiver, should 
not be based on bargain price. First it is essential to 
find out the year of manufacture, the types of valves 
used, if they are readily available. If radio service 
data is available from advertisers in radio journals. 
In addition, the receiver should he heard in operation 
and tried out on all bands. 

One should not expect: the performance to equal a 
new receiver so far as volume is concerned, but the 
selectivity should he reasonably good. Other than 
receivers of the superhet type should not be con- 
sidered as very few commercial T.R.Fs reach the 
standard of their home -constructed counterparts, 
and to attempt modifications would be a waste of 
time in the writer's opinion, based on past experience. 
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AL TRADING CO. 
B28 (CRI00) COMMUNICATION .RECEIVERS. 16 -á,O00 Rtal- 
Complete 11 valves, good condition, untested, £12.10, caw.n 12/6. 
TAPE.RECORDER CASES. -Blue resin, hinged lid, double lochs, carrying 
handle, size 16in. w s. Kin. d. s 9in. h., 251 -, carr, 3 /U. Ditto, Neige, de 
luxe, surplus famous make, 45/ -, earn 31 -. 
ORGANTONE RADIOGRAM CHASSIS. -All wave, 3 valve, A.C. Mains, 
Based, £7.19, e 

ar. 
3/6. 

" TECHTRAD "SUPERHET COILS- -Consisting Afed. and Long (bosh 
aerial and ose;,) Rave Coils with full instructions, SI-. Pair Quality Midget 
IFS, 8/6. Or both items, NI 
ALUMINIUM CHASSIS. -bin. s lin, s 11ín., 31 -; Sir. s Sin. s 1_in. 316 ; 

Sin. s 61c, s 2A in., 4129 ; 51u. ' L)In, s din., 5/ 9. Post Od. 
8ín. P.M. SPEAKERS. -'Top Makes, 1216. Ditto, tested es. egtt., 
7 s 4 Ell iptìcals, 181 -. v,V)Trans.; 21/6. Post 133, 
RECORDING TAPE. -Well known make, 1,200it. Reefs. Big Purchase 

' enables us to sell at 16/- reel. Port 9.1. 
TEST SETS, TYPE SE2. -For receiver testing, incorporating G valves, 
oscillator, noise generated, sensitivity test 500 mA. meter. 100 /"E0 v. A.C. 
Power Pack in transit case unused, £3.16, carr. 7/6. 
F.M. RECEIVERS.-Cons sting 6 valve ee eitivo chassis, latest miniature 
valves, 7 x 4 Elliptical, raker, beautiful cabinet. Listed 12:20, our price 
£11 complete, oar, cald 
RESPONSER RECEIVERS T 1 iel T.V./F.M. si e, di new. Type " 
9 valves, V11137,- A R1;9: P 1 L 19U 39I . r 4' Type P25. l0 
v 1 es, G012), 74, 4209, P61, 5052, L430, 55/ -, carr. 6/-. Type 5- 
16 valves, Magic Eye, 5: 4, 6Fill till lli, V11137, EEO, P61, b'tifiNil 
200 /250 v. A.C. Power Pa'k, £4.15, rerr. 7,0. 
V.H.F. RECEIVERS, TYPE P40. -Size 10in. s lin, N Sin., 10 valses, 03' Ii, 
EF34, EF39, 0.70, 13032, Superhet, Crackle finish, 55/ -. 200 /200 v. A.C. 
Power Packs, same size, Giving 770 v. 60 rnA., 12 V. 2/ a., 40 / -. £4,10 
both units. 
V.H.F. TRANSMITTERS.- 12in.-s 3in. s tin., matching above, 6 =wives, 
2- ECC32, 6V6, 3- K11334, I) antiful finish, 55/-. 200230 v. A.C. Power Pds 
to match same size, giving 300 v.200 mA., 12 v. 3 a., 55/-. 65.5.0 both units. 
INDICATORS TYPE 95.- k6tB97, 76 valves, 49/ -, carr. 716. CONDENSERS. 

Latest ceramic, 10, 211, 90,300, 1,000, 3,000 pf., 5/- doz.; post 6d. 
LATEST ELECTROLYTIC .-100 rnfil 6 vw., 11- S mid., 230 VW., LS ; 

1.64 16, 330 vsv. 3/ -. RESISTANCES. -t .v. ceramic, 4711 -1 m2, 2/- dos., 
10 /- 100. AMPHENOL VALVEHOLDERS.- Octal, BSA, .870, BOA; 

s, BOG, 6 - doz. BOA arreen, 1/3, 12/- doz, W.W. PRESET POTS. 
5000. 1K, 2.8K, 5K, 111K, 20K, 25K, 21- ea.. 
12 volt 10/20 w. AMPLIFIERS. -Inbuilt motor gen., compact., Ideal 
outdoor ,work, plash/pull 61,6, and 2 double triodes, cost apero-a, 490, 
good cond., untested, £5.10, carr. 10 /-. 
E1334, 2/- ; SP61, ',P91'), 3/6 1 6JIO, 41- ; 6570, EF92, P111, 4/6 ; 

6AL5, 5/ -; 6A03, EL91, 5/6; 6K7M, VR1:30.30. 61 -; 64K5, 604, 6PPG, 
656, 6/6 ; 12A-s7, ECC I, E233, 8/- ; 6093, 022, 8/6 ; 813, 50' -. 

350/352, FRATTON ROAD, PORTSMOUTH 
PORTSMOUTH'S RADIO, TV AND TOOL SHOP 
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A REALLY SELECTIVE 5 -VALVE SUPERHET 

19/6 
Plus 2/8 f r 
?ostage & 

Packing 

Our " know -how " shows you the 
easy way to surprise friends with this 
Superb Superhet. 
NO RADIO KNOWLEDGE NECESSARY. 
Easy to read step -by -step instructions 
and Diagrams, We guarantee it to 
work. Only tools needed are Pliers. 
Screwdriver and Soldering Iron. 

IDEAL FOR BEGINNERS ... A TRF. 
... Let us show you how simple a 3 Valve TRF Receiver 
can be to make our way and how amazed you will 
be. Easy -to- Follow instructions take the headaches cut 
of construction. Hundreds already working all over 
the country. 109/6, plus 2/8 post and packing. 

A PROFESSIONAL JOB MADE SIMPLE 
Nothing to lose -Our MONEY -BACK guarantee covers 
you. Complete parts available for the above receivers 
in Cream or Brown cabinets.... Write to -day and 
get started on the fascinating Hobby of Electronics. 

EASY INSTRUCTIONS WITH OUR " -KNOW -HOW " 
DIAGRAMS, I/- POST FREE. SEND TO -DAY. 

NORMAN H. FIELD, Electronics 
Dept. PW, 68, HURST STREET, BIRMINGHAM, S 

Birmingham's Largest Constructors' Store 

REPANCO HICHp;ff" 
DUAL -RANGE MINIATURE CRYSTAL SET 
COIL with circuit. Type DRXI. 2/6. 
DUAL -RANGE COIL with Reaction. With 2 
mains, 2 battery and transistor circuits. Type 
DRR2. 4/ -. 
MATCHED PAIR DUAL -RANGE T.R.F. 
COILS with Reaction. With battery, mains and 
feeder unit circuits. Type DRM3. 8J- pair. 
PAIR DUAL -RANGE SUPERHET COILS 
with mains and battery circuits. Type SH4. 8/- 
pair. 
FERRITE ROD AERIAL. Long and Medium 
wave. Complete with fixing brackets. Type FRI. 
12/6. 

MINIATURE I.F. TRANSFORMERS. Pre - 
aligned 465 kc /s. 13 /I6in. x 13 /l6in. x I in. For 
battery or mains receivers. Type MSE. 12/6 pair. 
" R " COILS. Miniature Iron Dust Cored. 

Range Aerial H.F. Osc. Price 
800 -2,000 m. RAI RHFI ROI 3/3 each 
190- 550 m. RA2 RHF2 , R02 3/3 each 
70- 230 m. RA3 RHF3 R03 3/3 each 
15- 50 m. RA4 RHF4 RO4 3/3 each 

(Trade Supplied.) Post 3d. on all orders. 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33, Much Park Street, Coventry 

Telephone,: 62572 

" You can rely on us "-- 
LARGE STOCKISTS OF RADIO AND 

ELECTRONIC COMPONENTS 

H.P. on INSTRUMENTS, "912" and 
MULLARD AMPLIFIER KITS, SOUND - 

MASTER, VIEWMASTER, Etc., Etc. 

RESISTORS - STANDARD, MIDGET, 
HIGH STABILITY, PRECISION ; 

TAPPED VOL. CONTROLS, Etc., Etc. 

SEND FOR LIST. 

Proprietary catalogues available to Manu- 

facturers' Laboratories, Education Authorities, 
etc. 

RADIO SERVICING CO., 
82, SOUTH EALING ROAD, 

LONDON, W.S. 

EAL 5737 
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FIRST -CLASS 

RADIO COURSES 
CET A CERTIFICATE! 

QUALIFY AT HOME -IN SPARE 
TIME 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU -can secure your pro - 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how ! 

-- ®®' FREE GUIDE 
The New Free Guide contains B2 
pages of information of the greatest 
importance to those seeking such 
success -compelling qualifications as 
A.M.Brit.1.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.LP.E., A.M.1.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

--® 150,000 SUCCESSES 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.1 

e WIRELESS 

*w 
SERVICING MANUAL 

by W. T. COCKING 

. 

NEW 9th EDITION 
Postage I¡- 17/6 

®THE 3RD AUDIO ANTHOLOGY. 
Published by Radio Magazines, Inc. 
20s. Od. Postage Is. 

ELECTRONIC MUSICAL 
. 

INSTRUMENTS. By R. H. Dorf. 
sss. Od. Postage Is. 

MAINTENANCE MANUAL. By 
Mullard. 10s. 6d. Postage 9d. 

r THE RADIO AMATEUR'S HAND- 
BOOK. By A. R. R. L. 30s. Od. 

Oi Postage Is. 3d. 

k 
THE V.T.V.M. By R. Samuel. 20s. Od. 

Postage Is. 
TELEVISION ENGINEERING r PRINCIPLES & PRACTICE, Vol. 

2. VIDEO-FREQUENCY AMPLI- 
FICATION. 35s. Od. Postage Is. 

¡ The MODERN BOOK CO 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

Write or call for our 1956 catalogue. 

19 -23, PRAED ST., LONDON W.2 
'hone : PADdington 4185. 

`)pen 6 days 9 -6 p.m. 

THE VALVE SPECIALISTS 

Bentley Acoustic Corp. Ltd. 
38; CHALCOT ROAD N.W.1 

PRlmrose 9090 
1aL grace goods only. No seconds or re ects. 

t?Zt 
1A3 
1A5 
1D6 
1H5 

6/-168137 
6'- 68L7 
1(1- 6Sa7 
8¡668%ï 

ill-6554 

515 
6/- 
8/- 

7/6 14/612Ci3 

818 
866A 
885 
9:ifi 

70/- 0Z32 1216 
12/6 11_3u 5/- 
10/6 116:3 12;6 

I-IK90 10(- 
7/-HL3 31- 

iL2 7/(16117 CO 5703 12/6 11L7.3C 7/6 
1L1.5 5/- ONTO 7/- 7193 2/6 11L23 10/6 
1LN5 5/- 6V13GT 7/6 747i 7/6 HL41 7/6 
1N5 11/- 6X4 7/6 0002 E/6 HLe1DD 
1R5 91- 6X5 7/6 9003 5/6 1216 
1s5 7/6 67.4/84 12/6 90316 6/- 11-VR2A 7i 
1T4 716 6'Z5 12/6 AC'IIh; KBC32 8/6 
7CG 7-7^5 7'6 DDD 151- 11E35 9/- 
2A3 1216 7B7 8/6 AC6Pen 616 KL35 8'6 
2C26 4/- 7C5 81- AC!P4 8/- KTo 5/- 
2D1 3C 7/6 7(16 81 A. 4 7/6 KT33C 10( 
GX? 4/67117 8,! ATP4 3/6ATK61 7/- 

A4 7/6 7(17 8/- 47 1. 12/6 KTW62 7/- 
1, 767 9/- B319 12/6 KTZ41 $/- 

3137 8/6 7V7 8/6 BLS3 7/6 K1Z63 6/- 
3I16 2/6 7Y4 8/6 CK523 6/6 163 - 6/- 
3Q5 9/6 8A8 12/6 CK525 6/6 LN309 12/6 
384 7/6 81)3 2/6 CV85 12/6 MH4 5/6 
,3V4 8/6 902 3/- 1)1 316 M13L4 7/6 
5 U4 8/- 10C2 10/- D63 5/- MS4B 15/- 
5174 101- 101)1 7/6 DA11,96 5/6 MU14 8/6 
5X4 10/- 101'1 10/- DCC90 8/6 CC3 9/- 
57(3 7/6 12,16 6/6 DF96 9/6 OD:3 9/- 
5Y4 10/- 12A8 15/- DK92 8/6 PABC80 
5Z3 816 12A117 12/6 DK90 9/6 

1 5Z4 1221118 ,12/ 6 DL2 15/- PCCST 9j- 
SAS 10/- 12AT7 816 DL35 11/- PC(785 12/6 
GAB7 8/- 12AÚ7 8/- 0L96 9/6 PCF80 8/6 
GABS 11/- 12A%7 10/6 DLS10 10/6 PCF82 11/6 
6AC7 6/6 ISBAS 91- E1148 2l- PCL83 12/6 
SAGS 6/6 12BE6 10/- E450 2/- Pen25 6/8 
6A07 12/6 12E1 30/- EABC80 8/6 Pen-10 6/6 
GAJ+3 10/- 12116 3/- EAF42 12/6 PLBI 111- 
6AK5 5/-13J5GT 6/- 13B34 2/- PL82 9/6 
eAKB 10/- 123-7 9/6 EB-41 8/- P1.83 12/6 
GALS 4/6 12K7 9/6 E1391 6/6 55112 4/- 
6_LlT5 6(- 12Q7 9/- EBC3 12/6 PM72il1 6/6 
GAQS 7/6 12SA7 8/6 EBC33 7./6 PM2B 12/6 
GAO 12/6 18 "C- 7/6 EBC4l 101- PY80 10/- 
6AZ6 816 12SC17 7/6 EBF80 101- PY81 10/- 
6B4 6/- 125137 5/6 E032 518 PY82 9/6 
6137 10/6 12SJ7 8/- 13034 6/- PY83 10/- 
OPAS 7/6 125K7 616 1 C032 10/6 1P21. 7f- 
PB8G 4/- P8Q7 8/6 bCC36 8/6 QPleB 12/6 
riB81l 416 1.2SR7 7/6 LCC85 816 QP25 6/6 
GBEfS 7/6 12355G 7/6 L9C40 13/- Q3150/15 
6B0 12/6 I2Y4 10/6 EGOS' 9/6 10/6 
613.16 8/- 138PA 10/6 EC(:82 10/6 8116 7/6 
6B1V!S 716 13VI'A 10/6 13CC83 10/6 SP2(7) 8/6 
613w7 10/- 14117 10/6 60084 12/6 5P4(7) 12/6 
6BX6 10/-1ßA3 10/-ECCSS 10%SPG1 3/6 
sBY r 108- 19111 10/- ECC91 6/- TDD2A 8/6 

6aa N 7/- 20L1 
20P9 

10/6 18CF80 
12/6 13CF82 

12/6 
15/- 

'111233 12/6 
TP22 10/6 

GCS 8/- 257,4 9/- EC1135 11/6 1:16 12I- 
66x6 9/- 257.5 8/6 E01142 10/6 C17 12/6 
ß1)G 616 27 7/8 EC1181 91- U22 7/6 

12/6 28147 7/- ECL80 101-112.5 13/- 
3531. 716 30 7/6 EEG 10/6 716 
61,7 10/8 .î(6 C 1 12/6 EF9 12/6,329 13U50 12/6 
ßF8 10/6 30L1 12/6 1531036 4/6 UAF42 11/- 

6ri, 
12/6 
12/6 

31 
3.9L 

716 EF37A 
91- E1839 

91- 
6/-- 

13BC4I 9/- 
tiCH42 10/6 

SF17 12/6 357.4 5/6 EF40 11/- 41F41 9/6 
61',32 16/6 35135 8/6 14E41 9/6 35F42 13/- 
61'33 12/6 35/31 12/6 61-842 1216 UL41 10/6 
606 6/6 41111' 1216 EF50(A) 7/- 551.46 12/6 
611su 2/6 41MTL 7/6 EF5((E) 5/- UN/41 10/6 
G1-Ss 3/6 45135 12/6 E1,34 51- V1507 5/- 
J'3 2f- c005 lÓl t t 80 10/- VIS492A 
6J,l T 5;6 30L3 8/6 11,83 9/- 83 
6J6 6/- 57 3/6 E1/801 12/6. 1'318413 15/- 
6371 8¡ 58 8/6 EE 84( 10/- 1-P2(7) 8/6 
6KG 7/6 GIBT 12/6 EG91 9/- VP4(7) 12/6 
6K7G 6/-61MP 10/6 EF92 6/6 VP23 6/6 
83(8f. Si- 61SPT 15/- EL32 6/- VP41 7/6 
6K801 ¡/- 73 616 131,41 10/6 VP133 10/6 
6L6G 9/- 76 7/- 13L42 131- VT501 61- 
6L7 7/6 77 3/- EL81 15/- X66 10/6 
6N7 7/- 78 3/6 EL84 11/- XFR'10 6/6 
6Q7 8/6 80 - 5/6 131134 10/- 1FY12 6/6 
oQ7ÚT 91 83 8/6 LV 51 11/ XH(1.5) 4/- 
6117 £,6150133 12/6 nY86 12/ XSG1.5 4/- 
65A7 8/- 210LF 3/- E740 3/8 Y63 7/6 
6507 6/6 240QP 10/6 E741 11/- Y61 10/3 
6SH7 6/- 807 6/6 F.Z80 8/6 Z77 91- 
683_7 8/- 808 25/- F1113 12/6 Z719 10/6 
Crystal Diodes. 0A71, CG6E, Ml, CG10E, 
all 7/- each. 
All boxed. Full maker's guarantee. Post 6d. each. 
Insurance (optional) Gd. per order. Shop hours 8.30 
to 5.30, Sats. 1 p.m. Why not 'phone or n-ire that 
urgent order for immediate despatch C.O.D. ? 

FREE List and conditions of sale B.A.E. 

1 The 66 TYANA" 1 

IStandard Soldering Iron i 

® Ajustable Bit. 
e Weight approx. 4 oz. 

e Heating Time 3 min. 

* G 40 Watt economy Con- X( 
sumption. 

- e Standard Voltage Ranges. 
3 1619 

Replacement Elements and Bits 
always availab,'e. ;q 

"DIPLOMA" HEADPIfONES ( 

1 Lightweight 1 

High Resist- 
ante (4,000 

1 /- ohms). Com- 
* plete with , 

/ L 
cord. 17/6 1 

Ideal for CRYSTAL SETS 

- KENROY LIMITED 
- LONDON, NJ. 
1 Telephone : Canonbury 4905 -4663 1 

152/297 UPPER ST., ISLINGTON, 

SPECIAL OFFER 
CHANNEL C3 CONVERTERS for Channel 
4 Midlands £8 /8111 -. Limited number only. 
90AG Photo -Electric Cells, 17/6. 
TOOLS FOR THE HOME ENGINEER. 
Combination 4 Screwdrivers 7/6 the set. 
Pocket Neon Screwdriver /Mains Tester, 5/5. 
Combination Pliers, insulated handles, 
10/8. Ili -Stab Resistors 2/ -. Vitreous Wire 
Wound Resistors, 2/6. Most Values. Mains 
Droppers .2 amp. 1,000 ohms, 6 / -. .3 amp. 
800 ohms, 7 /6. 
CARBON PRE -SETS. Linear, moulded 
knob. 2K, 3K, 5K. 20K, 150K, 250K. 500K, 
1 meg. 3 / -. 
RADIO AMATEURS AND ENGINEERS 
Send 6d. for a copy of our list of com- 
ponents, etc. Includes Band III Aerials & 
Converters, Taylor Meters, Valves, all 
types of Capacitors, Bernards & Norman 
Price Books, T.S.L. Speakers & F.M. Tuner 
Components, etc., etc. 

RADIO HAM SHACK LTD. 
155, SWAN ARCADE, 

BRADFORD I. 
YORKS. 

TELETRON FERRITE ROD 

Wound on high permeability Ferroxcube 
rod. MW.819. Dual wave, 12/9. - 

Supersonic Tape Osc. coil. Type SSO. 15! -. 
Eliminates 50 cps. Hum by supplying 6.3 v. 
at .3a RE to pre -amp. heater and 22 v..IA. 
BAND III converter coilsets, 15 /- and 17/6. 
Wiring diagram, circuit, etc., 3d, each. Type 
HAX selective crystal diode coil for MW, 
3/ -. HAX.L 3/6. Dual TRF coils, matched 
pairs 7/ -. Transistor coils, I.F.T.s, etc. 
Available from leading stockists. Stamp 
for.complete list and circuits. 

THE TELETRON CO, LTD., 
266, Nightingale Rd., London, N.9 

HOW 2527 



September, 1956 PR ACTICAL WIRELESS 497 

The Editor does not necessarily agree with opinions expressed by his correspondents 

Reports Wanted 
STR, -No. 114 Squadron Air Training Corps have 

formed an Amateur Radio Club and will be on 
the air on Sunday mornings between 10.30 and 12.30 
hours, and Tuesday and Thursday evenings between 
19.30 and 21.30 hours in the 40- and 80 -metre bands 
in 'phone and C.W., using the call -sign G3LAF and 
G4GB /A. 

Reports on transmission will be welcomed by the 
signals section at the following. address : No. 114 
Squadron A.T.C. Amateur Radio Club, No. 4 
Maintenance Unit, R.A.F., West Ruislip, Middx.- 
A. MORRIS. (Ruislip). 

A Transistor Diode Portable 
SIR, -A slip has occurred in Fig. 3 of the article 

in the August issue. The 25 ;.AF condenser and 
connection to earth should be omitted, and the 
polarity of the coupling 
condenser (2 oF) should 
be reversed. R. V. MOORE 
(Sheffield). 

R1124 for F.M. 

STR, -In your companion 
paper, Practical Tele- 

vision, you recently dealt 
with the conversion of the 
ex- Service receiver R1124 for TV sound. 

Could not this receiver be converted for use on the 
V.H.F. bands 81.1 to 93.5 Mc /s? Perhaps a reader 
has carried out such a modification successfully and 
could supply some details. -V. Downs (Harrow). 

and R5 from R3, R4 and apply a suitable positive 
potential to them via a potential divider from the 
H.T. line. -R. TRING (London, N.4). 

Evening Courses 
SIR,- Readers may be interested to learn of the 

courses listed below which are to be held at 
Brentford Evening Institute during the session 1956 -57. 

(1) Radio Amateur's class preparing students for 
the C. & G. examination for Radio Amateurs held in 
May next. This is held on Wednesday evenings. 

(2) Radio Servicing class (first year). This is held 
on Mondays. 

(3) Radio Servicing class (second year). This is 
held on Tuesday evenings. Television is included in 
this course. 

(4) Morse Transmission class for beginners -held 
on Thursdays. 

(5) Morse Transmissio 

Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to .supply diagrams or provide instructions for- modiñing 
commercial or surplus equipment. We cannot supply 

? alternative details for receivers described in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. If a postal reply is required 
a stamped and addressed envelope must be enclosed with 
the coupon from page iii of' cover. 

Recording Contact Wanted 

SIR, -I am interested in tape -recording, and as only 
a novice in this particular line of radio would 

be pleased to correspond with others who have taken 
up this fascinating subject. -A. F. WALTON (396, 
Moorside Road, Tagley, Bradford, 2, Yorks). 

A 31 in. Oscilloscope 
SIR, -With reference to the push -pull amplifiers of 

Mr. Courela's oscilloscope, Mr. Kendall in his 
letter states that this is a very good circuit, but I 
disagree, for the following reason. The first half of 
the 12AT7 may be regarded as a- cathode- follower 
with an anode load, but it is a well -known property of 
cathode -followers that only a small proportion of the 
applied voltage appears between cathode and grid. On 
the other hand, the grid of the second portion of the 
12AT7 is held at earth potential by C2 and, as almost 
all of the applied voltage appears between cathode and 
ground, this second portion receives far more signal 
than the other. Thus, the output is seriously un- 
balanced. The remedy for this is to disconnect R2 

n class for advanced students 
-held on Tuesdays. 

(6) Mathematics for 
students of the radio 
courses -held on Thurs- 

: days. 
All classés are held be- 

tween 7 and 9 p.m. 
Classes I and 2 are suit- 

; able for students with no 
previous knowledge of the 
subjects. 

Fees range from 10s. to 15s. per session of 37 weeks. 
Enrolment is at Brentford Evening Institute, 

Clifden Road, Brentford, from 7 to 9 p.m. on September 
10th -14th inclusive. Classes commence in the follow- 
ing week. -J. R. HAMILTON (Hayes). 

Three -valve A.C. /D.C. Receiver 
STRr With reference to the letter from Mr. R. W. 

Sheppard published in the July issue of PRACTICAL 
WIRELESS in the " Open to Discussion " column, we 
note that this correspondent recommends the use of 
our " H " type coils in the three -valve A.C. /D.C. 
receiver recently described in your journal. Unfor- 
tunately, an error has crept into the letter which we 
should like to correct, as it may save your readers 
some difficulty. Our " H " type coils are quite suitable 
for use in the circuit, but it should be borne in mind 
that the long -wave coils area the HAI and HOI, 
whilst the medium -wave coils are the HA3 and H03. 

As your correspondent points out, the coupling 
winding on each of the coils is not used in this 
particular circuit, so that no connections need be 
made to the green and blue tags. 

A minor error has occurred on the circuit diagram 
which shows the medium- and long -wave coils as 
being primary and secondaries of the same trans- 
former. This is, of course, not the case, as both 
windings are on separate formers. 

We hope that this information will assist any of 
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your readers who may be constructing this receiver 
with our coils. In this connection we would also like 
to point out that our standard type P5 I.F. transfor- 
mers are also readily available and should provide 
very good results in this circuit. -W. BUDD (Wey- 
mouth Radio Mfg. Co., Ltd., Weymouth). 

International Sound Recording Contest 

SIR'-Readers will no doubt be interested in the 
5th. International Amateur Sound Recording 

Contest. 
The snag is that entries must be submitted to Paris 

by September 15th, and we have only just received 
copies of the forms (in French) which we have 
translated and had printed in English for enthusiasts 
over here anxious to participate. We learn that in 
previous contests not one British entry has been 
received, which reflects on our amateur tape enthus- 
iasts. Admittedly, publicity has been very poor on 
this competition but one would think a few tapes or 
discs would have been submitted. 

Copies of the form and regulations can be obtained, 
on receipt of a stamped addressed envelope, to 
Mr. 1-1. J. Houlgate, 12, Strongbow Road, Eltham, 
London, S.E.9. We are told that, if the British 
entries are good enough, and available in some 
form (copies or originals) for consideration by a 
committee of the B.S.R.A., the material could be 
sent to the BBC, who have expressed interest in the 
contest for a possible programme, --D. W. ALDOVs 
(British Sound Recording Association). 

Frame Aerial Satisfaction 

SIR, -OF late our local station North Home has 
become impossible to listen to after dark owing 

to cross modulation with a foreign station. The 
other services which 'can be received here hardly 
fare any better and favourite foreign stations some- 
times become just a hideous noise. 

On listening to a portable radio I was struck by the 
interference -free reception which was obviously not 
entirely due to small output, and the only technical 
difference being the use of a frame aerial. 

Experimentally. I nailed a crosspiece 2ft. long with 
peg each end and two more pegs to a broom handle 
to form a diamond and mounted this in a block of 
wood. Around the pegs I wound twelve turns of 
28 s.w.g. enamelled wire lying handy, the ends 
going to a short length of tightly twisted flex, Next 
I removed the aerial and earth and plugged in the 
two ends of the flex, and orientating the aerial on 
North Home, switched on, 

In the words of a radio comedian, I was amazed 
The cross chatter and ripple were completely elimin- 
ated, and with no diminution of strength the station 
was crystal clear. On tuning over the dial I found my 
old T.R.F. with two stages of H.F. had the sharpness 
of tuning of a superhet, and the orientation of the 
aerial just right for most of the stations to which I 
normally listen, including Radio Luxembourg, and 
the Long Wave Light programme was if anything 
stronger than before. I gave the aerial a real test 

by tuning to Welsh Home Service. Here this is not 
only badly cross modulated by what seems to be two 
other stations but has a terrific swing up and down 
in signal strength. The difference was here even more 
remarkable. As before the interference was gone and, 
strangely, so also had the wobble. The station was 
as clear and steady as the North Home. I am now 
devising means of incorporating the frame aerial 
into a piece of furniture and my ugly outside aerial 
comes down. -A. Pour.sox (Wirral). 

F.M. Results 
SIR; I should like to hear what other readers have 

experienced on the much boosted F.M. trans- 
missions. I went to a lot of trouble to try out the 
idea on my location but the results have not proved 
very satisfactory. I cannot see the great improvement 
in quality which it is supposed to give, neither can t 
notice the freedom from interference. The cars 
passing sound just as bad and in fact 1 think the 
fading is worse. Can it be that the circuit I am using 
is bad, or the aerial is poor (I bought it, by the way, 
and it was not cheap), or that my location is not good 
enough. I actually fitted a switch so that I could 
rapidly change from BBC Home to the F.M. whilst 
an item was on, and if anything I prefer the medium 
waves. I wonder if we could hear what other readers 
have found ? -G. PRENTIS (Elstree). 

Radio Show Surprises 

SIR, -Now that the Radio Show is here again I 
suppose we shall be regaled in the popular press 

with accounts of revolutionary developments in the 
industry -only to find out on our visits that " there 
is nothing new under the sun." Why do manu- 
facturers try to outdo one another in producing some- 
thing different, instead of trying to improve the 
servicing position. Surely new sets mean in many 
cases new components and the serviceman cannot 
hope to stock up with these, or alternatively fails to 
keep adequate replacements for older sets in case 
they become out of date. Still, perhaps without these 
new lines development would stagnate and we would 
not have a change to reap the advantage of new 
circuitry, etc. Let us hope that one year there will 
be something really ` new " at Earls Court. - 
G. R. TRENTH.AM (Middlesbrough). 

Radio Amateurs' Examination Classes 

SIR, -As last year we will again be holdin classes 
at Wembley Evening Institute, Copland 

g 
School, 

High Road, Wembley, Middlesex, to prepare candi- 
dates for the City and Guilds Radio Amateurs' 
Examination. There will also be morse practice 
classes. 

The classes will be held on Mondays and Thurs- 
days, Morse 7.0 to 8.0 p.m., Radio Theory 8.0 to 
10.0 p.m. Enrolment is at the school on Monday, 
September 10th, to Thursday, September 13th, 
between 7.0 and 9.0 p.m. and the classes start during 
the week beginning September 17th. -A. J. BAYLISS 
(Wembley Evening Institute). 

The Editor will be pleased to consider articles of a practical nature suitable for publication. in " Practical Wireless." Such articles should be 
written on one side of the paper only, and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible 
for manuscripts. every effort will be mode to return them if a stamped and addressed envelope is enclosed. All correspondence intended for 
the Editor should be addressed; The Editor, " Practical Wireless." George Newnes. Ltd:, Tower House, Southampton Street, Strand. W.C.2. 
Owing to the rapid progress -in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments, 
we give no warranty that apparatus described in our columns is not the subject of letters patent. 
Copyright in all drawings, photographs and articles published in ` Practical Wireless " is specifically reserved throughout the countries 
signatory to the Berne Convention and the U.S.A. Reproductions or irritations of any of these are therefore exoressig forbidden. " Practical 
Wireless " incorvorates " Amateur Wireless." 
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COPPER WIRE 
ENAMELLED, TINNED, LITZ, 

COTTON AND SILK COVERED. 
RESISTANCE WIRES, 

loz., -2 oz. & 4 oz. REELS. 
All gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 

EBONITE. AND BAKELITE PANELS, 
TUFNOL ROD . PAXOLIN TYPE COIL 

FORMERS AND TUBES. 
ALL DIAMETERS. 

Latest Radio Publications. 
SEND STAMP FOR LISTS 

SPECIAL OFFER 
G.E.C. & B.T.H. 

GERMANIUM 
CRYSTAL DIODES 

/- each. Postage 2d. 

Diagrams and three Crystal Set Circuits 
Free with each diode. 

A large- purchase of these. fully 
GUARANTEED diodes from the 
manufacturers enables us to make this 

attractive offer. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet; 15/ -, post 1/3 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourne Cordons, London, E.4 

f I CAN'T FIND WHAT'S .-% 
WRONG -GUESS I'VE GET r "If you 
WASTED MV TIMF 

O NONO MONEY 
A á want JUNK/ 
i z ti 

to_ f \ 1¡i , n yj --- ®DIs \ ll sage 

i time and i HOME ' t , '; ' T-R 

® 
171L\ money 

i 

F 
CONSTRUCTOR'S HANDBOOK 

e 
4 Our latest issue is beautifully printed on glossy art paper with a full colour cover !' 

Packed with technical data, set building and servicing hints, facts and formulae, 
T resistance colour code, soldering hints, etc., together with descriptions, full parts E 

lists and circuits of 22 famous outfits as listed below, Send 2;6 (plus 4d. post). 
* "P.W." Coronet A.C. -D.C. 4 Superhet. 

4. * "P.W." Coronet Battery 4 Superhet. 
*Tape Recorder. - 

*3ìn. Oscilloscope. 
*8-valve Communications Receiver. 
*Signal Tracer. 
*5 -watt quality Amplifier. A 

*10 -watt high -fidelity push-pull Ampli- 
G fier. 

*Signal Generator. 
*Crystal Set. 

P *Modified 40 Feeder Unit Circuit. *Local station high- fidelity 

4. *3 -valve superhet Feeder Unit. 
*4 -valve superhet Feeder Unit (R.F. 

stage), with hi -fi and gram, switching. 
*Amplifier /Power pack for both above. 

i*5 -valve Superhet A.C. with gram. 
.*5 -valve Superhet A.C./D.C. 

T *6 -valve Superhet A.C. (R.F. stage). 
P *6 -valve Superhet A.C.ID.C. (R.F. stage). 

*Simple Continuity Tester. 
T *Magic Eye unit 

f 

*" P.W." Coronet AC4 Superhet. T.R.F. Feeder unit. 
Our renowned" Easy -as- A.B.C." FULL SIZE Construction Sheets are available FREE f 
with orders enabling even the beginner to get professional results first time ! 

0 Coil packs and I.F.Ts pre -aligned. We supply ALL parts for ALL circuits. t 
T, NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE TO NOVICE T 

T 

AND EXPERT ALIKE! DON'T DELAY -SEND TODAY I 

1 

RODING LABORATORIES 4, 

(Dept. TC7) Bournemouth Airport, Christchurch, Hants. 
+ +fie44ss®- 0-- 4*--o- 4--4.-rT-®4, -TT, sds4- 4-0.-4® -`0ó o, 

SOUTHERN RADIO'S- WIRELESS - BARGAINS 
TRANSRECEIVERS.. Type "38" (Walkie- Talkie). Complete 
with 5- Valves. In Metal Carrying Case. Ready for use. Less external 
attachments, 30/- per set. ATTACHMENTS for use with " 38" 
TRANSRECEIVER : HEADPHONES, 15/6 ;. THROAT MICRO- 
PHONE with Lead & Plug, 4/6 ; JUNCTION BOX, 2/6 ; AERIAL, 
2/6. - 

TRANSRECEIVERS. Type " 18" Mark III. TWO UNITS 
(Receiver & Sender) contained in Metal Case. Complete with Six 
Valves, Microammeter, etc. LESS EXTERNAL ATTACHMENTS, 
£4110/ -. 
TRANSMITTERS.- T.1.154- Complete all valves, etc., -etc. 
Perfect order. 3 frequencies. £2/7/6 in transit case. Delivered 
U.K. 
RECEIVERS. Type " 109. " 8 -Valve S.W. Receiver with VIBRA- 
TOR PACK for 6 Volts. Built -in Speaker, METAL CASE, £S. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. BRAND NEW. A 
Wealth of Components. GYRO MOTORS, REV. COUNTERS, 
GEAR WHEELS, etc., etc. Ideal for Model Makers, Experimenters, 
etc., O. - - 

LUFBRA HOLE- CUTTERS. Adjustable -fin. to 3: in. For Metal, 
Wood, Plastic, etc., 7/ -. 
RESISTANCES. 100 ASSORTED USEFUL VALUES. - Wire 
Ended, 12/6 per 100. 
CONDENSERS. 10O ASSORTED. Mica, Metal Tubular, etc., 
15/- per 100. 
PLASTIC CASES. 14in. x IO1in. Transparent. Ideal for Maps, 
Display, etc., 5/6. 
STAR IDENTIFIERS. Type 1 A -N. Covers both Hemispheres, 
in Case, 5/6. 
CONTACTOR TIME SWITCHES. In Sound -proof Case, 
Clockwork Movement. 2 Impulses per sec. Thermostatic Control, 
I1/6. 
REMOTE CONTACTORS for use with above, 7/6. 
MORSE PRACTICE SET with Buzzer on Base, 6/9. Complete 
with Battery, 9/6. MORSE TAPPERS, Std. 3/6 ; Midget, 2/9. 
METERS & AIRCRAFT INSTRUMENTS. Only need Adjust- 
ment or with broken Cases. TWELVE INSTRUMENTS, including 
3 brand new Aircraft Instruments. 351 -for 12. 

CRYSTAL MONITORS. Type 2. New in Transit Case. Less 
Valves, 8/ -. - 

Postage or Carriage extra, Full List of RADIO BOOKS, 21d. 

SOUTHERN RADIO SUPPLY LTD., 
11, LITTLE NEWPORT ST.. LONDON, W.C.2. GERrard 6653 

A Selection of 
Qf-a.ae 

Bargains at -W ed Shop 
AN /APNI TRANSDUCER. This unit consists of Magnet and Coil 
which is attached to an aluminium diaphragm suspended freely and 
air perforated to prevent air damping. - .Mounted on a ceramic 
cover which sits over the diaphragm is a form of 2 -gang capacitor 
which has a swing from 10 -50 pF. The above unit is used as part 
of Wobbulator described on page 252 of the June Wirelesf 
World. Price 7/6, post paid. 
I.F. Amplifier Unit. 460 Kc /s. with IT4 Brand New and Boxed. 
Fully screened in plug in Box. Size 2 "x I" x 4," Price 10 /- ea. with 
circuit. Plus If- p.p. 
R.F. Units. R.F.25 40 -50 Mc /s, switched tuning, valved, 9/6 ea. ; 
R.F.26 50 -65 Mc /s, variable tuning, valved (New), 25/- ea. Packing 
and postage 2/- ea. 
Vibrator Packs (Mallory). 12V input I50V 40 mA, size 53" 
x 51-" x 3 ", 17/6 each ; 12V input 275V 80 mA, size 51' x 51" x 3 ", 
25/- each ; 6V input 275V 80mA, size 41" x 6" x 41" with harness, 
35/- each. All plus 2/6 p.p. 
Miniature I.F. Strips. Size IO "x 10{" x 3" frequency 9.72 Mc!s. 
Line -up : 2 EF.92's and I EF.91 I.F Amps. EB.91 DET /AGC., 
EF.91 AGC Amp. and EF.91 limiter. Circuit supplied. Price, less 
valves, 8/- each, post paid. 
Bendix I.F. Transformers. 1.63 Megs. Complete in cans set of 
2 New and Boxed. Size 2" x 1r x 31" Price 5/- each, post & 
pkg. 1/6. 
Bendix Potted Audio Output Transfórmers. Complete with 
Integral Smoothing Choke Rating 4i watt. 9,000 ohms Primary. 
600 and ,4,000 ohms Secondary. Size : 4" x I}" x 2" New 
and Boxed. Price 4/6 each, post & pkg. 1 /6. 

Make a Miniature Pocket Radio. Incorporating high " Q." 
technique using the new Ferrite rod. Made possible by simple 
conversion of an ex -Govt. hearing aid, £2.6.0, post paid, with 
circuit diagram, kit of components and full instructions. Batteries 
eictra : I.5V I.t. (type DI8), 8d. ; 30V h.t. (type B119), 4/3. 

NOTE : ORDERS AND ENQUIRIES TO DEPT. ' P.' 

PR ® ®P S B R O S. L T.D. Telephone LANgham.0141 
1\ 52 Tottenham Court Road, London, W..1 

Shop Hours : 9 -6 p.m. Thursday: 9 -1 p.m. Open Afl day.Saturdays 



HATES : 5/6 per line or part thereof, average live words to line, 
minimum 2 lines. Box No. I;- extra. Advertisements must be prepaid and addressed to Advertisement 
Manager, " Practical Wireless." 
lower Flouse. Southampton St., 

Strand, London, W.C.2. 

EX. AIR MINISTRY Identification 
Units, type RDF No. 1, ZC.13312, al 
as new. 32/6 each unit: caer. fwd 
All steel chassis in steel case, witl 
controls on front panel only 
measurements, 11ín. x 7in. x 12ín. 
weight 251hs. Each unit contain 
many useful components and the 
following valves: 1 5Z4G, 1 VR54. 5 
VR65 2 VR66, 3 VR92, 1 CV63, and 1 
VR137. From: J. A. B. JACOBSEN 
LIMITED, 22, Ritherdon Rd., Barham, 
London, S.W.17. 
HAM SELLING UP. 931A's, 25/ -; 
832, 251.; 813, 45/ -; PW's. PT's, etc. 
S.A.E. details. 22. Muchelney Rd., 
Morden, Surrey. 
B.S.R. Monarch 3 -speed Autochange 
Units, new, in maker's sealed carton, 
guarantee, complete with - instruc- 
tions, template, suspension springs, 
£9115/; carriage paid: irnmediate 
delivery. TOMLINS, 127, Brockley 
Rise, Forest Hill, S.E.23. 
RADAR TRANSMITTER. Any sur- 
plus 10 c.m. Army types, 3Mk2, 
4Mk6, 3Mk7, or similar. Complete 
with magnetron, magnet pulsing 
arrangements, associated trans- 
formers and alternator; in working 
order.' Box No. 275. c/o PRACTICAL 
WIRELESS. 
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RECEIVERS & COMPONENTS 
MAKING YOUR OWN ? Telescopes, 
Enlargers, Projectors, or, in fact, 
anything using lenses. Then get our 
booklets "How to use Ex -Gov. 
Lenses & Prisms," price 2!6 ea. 
Comprehensive lists of optical, radio 
and scientific equipment free for 

H. W. ENGLISH. Rayleigh Rd Hutton, Brentwood. Essex. 
AMERICAN RADIO Plans and De- 
vices. Now available. Hundreds of 
new and startling devices you can 
make. Only designs of this type 
available in UK. Receivers. walkie- 
talkies, amplifiers. recorders, magic 
eye alarms, etc., etc. Full lists, data, 
illustrations. Free for stamp. Send 
to -day.- A.P.S. (PW), Sedgeford. 
King's Lynn. 
M IDDLESBROUGH. Largest stocks ou 
N. -East coast, Radio, TV components, 
FM Kits, Gram Cabinets, Tape 
Decks, Leak Amplifiers. Valves. etc. 
Callers only. PALMERS, 106, New- 
port Road. (Phone: 3096.1 
OSMOR would like you to have Free 
Practical Wiring Diagrams of the 
latest published circuits with full 
lists of components required. Send 
71d. (stamps) to OSMOR RADIO 
PRODUCTS LTD., 418, Brighton Rd., 
Sth. Croydon. (Croydon 5148.) (See 
advert., page 464.) 
THE HIWAYMAN. A new super 
Portable Radio for the home con- 
structor; all -dry 4- valve superhet 
with Ferrite rod aerial; easy wiring 
diagrams and instructions, 1/6 (post 
3d.) R AD I O EXPERIMENTAL 
PRODUCTS LTD., 33, Much Park 
St., Coventry. 
GUARANTEED TELEVISION, 12in. 
models, first -class picture, 5- channel, 
£30 each; carriage paid. THE 
GRAMOPHONE SHOP, 19 -21, Brock - 
ley Rise, Forest Hill, S.E.23. 
SUPER -TONIC SUN -RAY LAMPS. 
Ultra- Violet Infra -Red combined. 
Superb therapeutic quality, controlled 
output, automatic exposure. All 
mains. Listed £7/10/ -; our price 801 -. 
S.A.E. Illustrated brochure, Dept. 14, 
SCIENTIFIC PRODUCTS, Cleveleys, 
Lancs. 
ENGRAVING.- Amateurs and trade 
surplus can be undertaken by 
getting in touch with A. G. 
ENGRAVING, now at 292, Earlsfield 
Rd., London, S.W.18. (BAT 9897. ) 

(Engravers to well -known makers of 
Electronic Equipment used by the 
Aircraft Industry, A.W.R.E., etc.) 
LOUDSPEAKERS repaired promptly. 
MODEL LOUDSPEAKER SERVICE, 
Bullingdon Rd., Oxford. 
"THE TALK OF THE TOWN" 
Audio Amplifier, AC mains, 3 stage, 
ideal for mie., gram., F.M. tuner, 
etc.. fully wired and tested, complete 
with all valves, 59)6, post free; 
Push -pull 5 -valve AC Amplifier, high -_. 
grade components throughout, 
limited supplies at £5/1516; Diode 
Crystal Receiver, 9/6; 3 -speed Gram. 
Unit and P /up, 90/ -; 3 -speed Auto - 
change Unit, £7/10r -; 4 -speed Auto - 
change Unit, £8 /12/6; Speakers, 6ìn. 
15, -, Ihn. 151 -, 12in. 27/6; T.S.L. 
E /static Spkrs., LSH75 9/ -; LSH518 
13/ -, LSH100 15/ -; Diode 1/6, Diode 
Coil 1/6, 0005 S,'dilec. 3// -; Valves, 
12K7, 12Q7, 35Z4, all at 6 /9. 15,000 
Valves in stock. New lists. stamp 
please. RADIO UNLIMITED, Elm 
Road, London, E.17. Mail order 
dept., 50, Hoe Street, London; E.17. 
(Telephone: LAR 6377. ) 
EX. A.M. High tension Batteries, all 
perfect and guaranteed. 12ev, small, 
4/9; 90 x 11, 5/9; 67 *v. 4/9; 60 x 1,, 
2/3; 22`v, 2/3; 30v. 2' -; s.a.e. for 
list. Ali inc. p. and p. DIGGINS, 
129, Radnor St., M, /c, 15. 

METAL RECTIFIERS, 3/9, 250v, 
100ma, tested, guaranteed, post 1/3; 
Bin. P.M. Speakers, 8/9, std., 2 -5 
ohms, guaranteed, post 1/9; O.P. 
Transformers, 1/3, std., 2 -5 ohms, guaranteed, post 9d.; Receiver, 
No. 71. 6/9, X.W.D., works V.H.F., 
free drawings, less valves, post 1/9; Transmitter, No. 50, 6/9, V.H.F. coils, 
tuning conds., resist., etc., free 
drawing, less valves, post 1/9; 
Amplifier, 165, 5/9, trans., resist., 
free drawing, post 1/9. DUKE & 
CO., 621, Romford Road, London, 
E.12. (GRA 6677.) 
TELEVISION, 9in. Models, £6/10/ -; 
12ín. Models, £15; all makes working; 
carriage paid. TOMLINS, 127, 
Brockley Rise, Forest Hill, S.E.23 
1.F. TRANSFORMERS, 465 Kc /s, Litz 
wound, 2in, x i(in, x in., 5/6 per pair; Collaro RC 54 3 -speed Record 
Changers, £9/716, p. and p. 3/6; Output Transformers, 6,000/3 ohms, 
4/ -; 5in. PM Speakers, 14/6; post,' 
packing and c.o.d. extra. All goods 
advertised August still available 
OLIVERS, 55, Havelock Road, 

ALL TYPES of Valves required for 
cash. State quantity and condition. 
RADIO FACILITIES LTD., 38, Chal- 
cot Road, N.W.1. (PRImrose 9090.) 
SEND TO -DAY for our stock list of 
T.V. and Radio Bargains, C.R.T.s, 
Valves, Speakers and all Compon- 
ents. We are the cheapest people in 
the trade. All goods sold by us are 
guaranteed. VIDEO ELECTRONICS 
(LONDON) LTD., Dept. P.W., 16/22, 
Bacon Street, London. E.1. 
SEVERAL EARLY MODELS 9in. Television, complete and mostly 
working, £5/5/- each; carriage paid. 
TOMLINS 127, Brockley Rise, Forest 
Hill. S.E.23. (FOR 5497.) 
FM -KIT SETS, Type P4, combines 
med., wave and power supply with 
push -pull output, price £19. Type 
PA for FM only, £5. Completed 
receivers : A £7110/-, P4 £23. Kits 
are aligned for you. Guaranteed 
valves and components. Demonstra- 
tions at Marlborough Yard, Archway, 
N.19. 

SERVICE SHEETS, T.V. and Radio. 
over 2,000 models, sale or hire; 
Valves and Components. S.A.E. with 
enquiries. W. J. GILBERT, 24, Frith - 
ville Gardens, London. W.12. 

BOOKS 
I.P.R.E. TECHNICAL PUBLICATIONS, 
6,500 Alignment Peaks for Super - 
heterodynes, 5/9, post free. Data 
for constructing 'TV Aerial Strength 
Meter, 7/6. Sample copy. The 
Practical Radio Engineer, quarterly 
publication of the Institute, 2/ -; 
membership and examination data, 
1j -; Secretary, I.P.R.E., 20, Fairfield 
Rd., London, N.8. 
AMERICAN MAGAZINES. One year's 
" Audio," 35/.; " High Fidelity," 50Í -, 
Specimens 4/ and 5. -, respectively. 
Full list from WILLEN LTD. (Dept. 
40). 9, Drapers' Gardens, London, 
E.C.2. 

VALVES 
WANTED, Valves, EY51, ECL80, 
KT61, 6U4GT, PL81, 35Z4, etc., etc., prompt cash. WM. CARVIS LTD., 
103, North Street, Leeds, 7. 

EDUCATIONAL 
CITY AND GUILDS (Electrical, etc.) on " no pass -no fee " terms, Over 
95% successes. For full details of modern courses in all branches of Electrical Technology send for our 
144 -page handbook -free and post free. B.I.E.T. (Dept. 242A), 29, Wright's Lane, London, W.8. 
FREE I Brochure giving details of Home Study Training in Radio, Television, and all branches of Electronics. Courses for the Hobby Enthusiast or for those aiming at the A.M.Brit.I.R.E., City and Guilds. R.T.E.B., and other Professional 
examinations. Train with the college operated by Britain's largest Elec- tronics organisation. Moderate fees. Write to E.M.I. INSTITUTES, Dept. 
PW28, London, W.4. 
WIRELESS. See the World as a Radio Officer in the Merchant Navy; short training period; low fees: scholarships, etc., available. Board- ing and Day students.. Stamp for prospectus. WIRELESS COLLEGE, 
Colwyn Bay. 
WIRELESS. -Day and Evening Class instruction for P.M.G. Certificate of Proficiency and Amateur Wireless 
Licence. Morse instruction only if required, also postal courses. Apply 
BST., LTD. 179, Clapham Rd., 
London, S.W., 
MERCHANT NAVY Wireless School, 
Overseas House, Brooks' Bar, M /cr 16. 
THE INSTITUTE of Practical Radio Engineers Home Study Courses are suitable coaching text for I.P.R.E. and other qualifying examinations. 
Fees are moderate. Syllabus of seven modern courses post free from 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N.8. 
CITY OF PLYMOUTH EDUCATION 
COMMITTEE. -Plymouth and Devon - port Technical College. Principal: 
John Gravmore, M.Sc., Ph.D., 
F.R.I.C., F.C.S. Radio Officer's 
Course. Next full -time Course lead- 
ing to P.M.G. Certificates com- 
mences September, 1956. Intending 
students should apply early to the 
PRINCIPAL, giving particulars of 
previous education. 
THERE IS a national shortage of 
Mercantile Radio Officers. Why not 
make Communications your career': 
You can be assured of a sea -going 
appointment after qualifying at 
THE SCHOOL OF MARINE RADIO 
AND RADAR (A.S.T.), Ramble. 
Southampton. For details apply 
Commandant, quoting A.12. 
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T/V AND RADIO.- A:M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., etc., 
on no pass -no fee " -terms. Over 
95% successes. Details of exams. 
and home training courses in all 
branches of radio and T /V; write 
for 144 -page handbook free. B.I.E.T. 
(Dept. 242G), 29, Wright's Lane, 
London, W.8. 
COVENTRY. TECHNICAL COLLEGE. 
Session 1956 -57. Electronic Engineer- 
ing. Applications invited for entry 
to next 3 -year full -time course com- 
mencing September, 1956, from those 
requiring comprehensive training to 
an advanced level in Electronic 
Engineering, qualifying for technical 
posts in Radio, Telecommunications. 
Television and Industrial. Electronics. 
Syllabus will cover requirements of 
C. and G., Brit.I.R.E., and I.E.E. 
examinations. Entry age 16 or over. 
Application forms and further 
information from Principal, Coventry 
Technical College. W. L. CHINN, 
Director of Education. 

SITUATIONS VACANT 
HEARING AID Service Mechanics 
regd.- at once. Knowledge of L.F. 
amplification and miniature circuits 
essential. - Interesting work, good 
wages and conditions. Apply Box 
No. 276, c/o PRACTICAL WIRELESS, or. 
phone: W. J. S., Welbeck 8247. 

GRAM -PAK AMPLIFIERS 
Complete £3.19.6 P. 

AP° 
This midget .4 -watt amplifier fits neatly 
into any record player leaving ample room 
for speaker. 8," x 2!," 1$ ". Suitable with 
any speaker and all modern crystal 3 -speed 
pick -ups. For 200 -250 v. A.C. Perfect, dis- 
tortioniess, quality guaranteed 
ACCESSORIES: 

BSR. crystal turnover .P.U.. £114.6. 
7" x 4" elliptical speakers, 19s. 6d.- 
BSR 3 -speed player unit with above 

_P.U., £4.12.6. 
The complete outfit ready for 
your cabinet, £9.10.0 post free. 

Cd. stamp for details of this und other models. 

ELECTRO-ACOUSTIC LABS. 
TAIN : ROSS -SHIRE : SCOTLAND 

F M and H I -F I Components 
DENCO F.M. TUNER circuits - Is. 6d. 
RADIO CONST'TR. F.M. 2s. Od. 
MULLARD AMPLIFIERS 3s° 6d° 
OSRAM 912 PLUS 4s. Od. 
Separate price lists availa ble on request to 

J. T. FILMER MAYPOLE 
EXLEY, KENT. E 

Tel. Bexleyheath 7267. 

ALL MAINS 3 
Fine Midget 3 -valve 
Mains Receiver. Home, 
Light, etc., at good 
strength. Build your - 
self -3 valves, ready - 
uound coil, tuning 
condenser, mains _ 
transformer - everything 
except speaker and cabinet (ay. if Post 
required). separate 2/ -. 1 /6 

y 

32/6 

e71 [1 I Ii i I ps.1U t St ,Harleden, N.WO 

RADIO VALVE SUPPLY 
GLAZEBURY, NR. MANCHESTER 

VALVES GUARANTEED. 
65N7 6/6 6L6M 9/- EF91 61-15Z4 81- . 
6SL7 6/6 6V6 6/6 EF80 9/-;5Z3 81-' 
6C8 6/6 6AC7 5/6 ECL801o/-ISP61 21- 
6E6 61612A137 8/- PL81 9/61SP41 1/6 
6S117 5/- EY91 6/- PY81 101-1956 216 
6J5 416 EF50 4/- KT33C 9/6EL91 6/- 

PLEASE ADD POSTAGE t 

SITUATIONS VACANT 

THE ROYAL NEW ZEALAND 
AIR FORCE 
has vacancies for 

BRITISH EX- SERVICEMEN 
in the following trades :- 

RADIO MECHANICS 

RADAR MECHANICS 
Commencing pay between £10.8.2 per week 
and £17.1.3 per week according to previous 
experience. Ages between 21 and 40, married 
or single. This is an opportunity to start a 
new life in New Zealand with excellent con- 
ditions of service and free passage. Limited 
vacancies also exist in other trade groups. 
Write for full information to 

THE ROYAL 
NEW ZEALAND AIR FORCE 

HEADQUARTERS (Dept. P.W.) 
ADELPHI BUILDING, 

JOHN ADAM ST., LONDON, 
, W.C.2. 

VACANCIES FOR SKILLED 
CRAFTSMEN IN GOVERNMENT 

SERVICE AT CHELTENHAM 
Experienced in one or more of the 
following : 

I. Instrument Makers with fitting and 
machine shop experience in light. 
engineering. 

2. Maintenance of radio communication 
receivers. 

3. Sub- assembly lay -out, wiring and 
testing of radio type chassis. 

4. Cabling, wiring and adjustment of 
telephone type equipment. 

5. Maintenance of teleprinters or 
cypher machines and associated 
telegraph equipment. 

6. Fault finding in, and maintenance of, 
electronic apparatus. 

BASIC PAY : £8 I Is. 4d. plus up to 
£2 10s. merit pay, assessed at interview 
and based on ability and. experience. 

Opportunities for permanent and 
pensionable posts. 

5 -day week -good working -conditions 
-single accommodation available. 
Apply to : 

Personnel Officer, G.C.H.H.. 
(FOREIGN OFFICE), 

53, Clarence Street, Cheltenham. 

RADIO & TELEVISION 
SERVICE ENGINEERS 

QUALIFIED MEN FOR 
HAMMERSMITH AND 
PLAISTOW E. DEPOTS, 

5s. Old. per hour. Time and half 
over 44. 
T.U. Conditions. Pension scheme 
Holiday and sickness benefits 

Staff canteen. 
Superannuation Scheme. 

Apply to:- Staff Office, 
LONDON CO-OPERATIVE 

SOCIETY LTD., 
54, MARYLAND STREET, 

STRATFORD, E.15. 

SKILLED RADIO MECHANICS and 
Servicemen. A large organisation has 
vacancies for men who are prepared 
to travel and work anywhere in the 
world. Periods abroad from 6 to 
24 months. Salary £75 per month, 
plus all found.. Candidates must be single, medically fit and have a good 
knowledge of radio theory and prac- 
tice. Initial engagements 1 to 3 
years, with excellent opportunities for 
men with ability and right tempera- ment to obtain permanencies. Write 
Box PW.439, -c /o 191, Gresham 
House, E.C.2. 

ELECTRONIC WIREMEN required for small assembly work; women con- 
sidered. Must be able to work from . 

prototypes; further training will be 
given if necessary. 5 -day week and 
free lunches. Apply PERSONNEL 
Manager, Holwood, Keston, Kent. 

17,iLVES "SERE'IpCE 
All Guaranteed New and Boxed 
1.4v. midget, 1R5, 155, 1315, 1T4, 354, DAF91, 
DF91, DK91, DL92, DL94 ; any 4 for 27/6. 
1A7GT12,6 6SN7GT DF96 9/6 EY51 10/6 
1C5GT 111- 8/6 DH77 8!6 EZ40 8/6 
1D5 11/- 6U4GT151- DK32 12'6 GZ32 15/- 
1H5GT 6V6G 7/6 DK92 7/6 HVR2A 

11/6 6V6GT 7/6 DK96 9/6 7- 
1N5GT 6X4 7i6 DL33 1116 KT33C 

11/6 6X5GT 6/9 DL35 11/- 10/6 
1115 8/6 7B7 8/6 DL96 9'6 KT63 7/6 
1S5 7.3 7C5 86 EAF4211/6 MU14 g¡- 
1T4 7/3 7C6 8,6 EB91 6/9 PCC84 9/6 
1115 7!3 7117 7/6 EBC33 76 PCF80 9/- 
3A5 7/6 7S7 9/6 E13C4110'- PCF82116 
3Q5GT 7Y4 816 EBF$010;6 FEN36C 

1116 10C1 13/6 ECC40 161- 
354 7i6 10C2 101- 13':6 PE1445161 
3V4. 8/6 10F1 10/- ECC8110r- PEN46 7/- 
5U4G 8;610LD11 EC083166 PLC! 11i9 5Y3GT 719 10,'6 E0C91 gr PL82 9/6 5Z4G 12AT7 819 ECF80 PL83 12/6 
6AK5 5/- 12AU7 8/6 . 13/6 PY80 gl_ 
6AL5 6:9 12J7GT EC1135111- PY81 101- 
6AM6 7/6 9/6 ECH42 PY82 7'9 
6AQ5 7i6 12K7GT9.16 10ï6 PZ30 lg/_ 

6BE6 7/61 

6AT6 816 12K8GT ECH81 9/6 U22 8./6 6BA6 719 12/6 ECL8010- U25 12/6 
2 

,' 

Q7GT . EF37A U50 79 
6BW6 7i9 916 1016 U78 7,6 
609 101- 1487 1516 EF39 8/6 UAF42 
6F1 131- 20L1 1019 EF40 171- 11'6 
6F6G -7/6 25L6GT816 EF41 10/- UBC41 9,"- 
6F13 131- 25Z4G 916 EF42 12'6 UCH42 
6F15 1116 35L6GT9/6 EF50 7/6 10.!9 . 6J6 6/- 35Z4GT8i6 EF80 9/6 UF41 9/6 
6J7G 7/6 50L6GT8/9 EF85 9/6 UL41 1016 6K7G 6/- AZ1 11/6 EF86 1216 UU7 11/6 6K7GT 6í- CCH3516!- EF91 716 UY41 8,'6 
6K8G 8/6 D15 7!- EF92 6/6 VP4B 15/6 6K8GT 916 DAC32116 EL32 6/6 W77 616 6L18 10/6 DAF96 916 EL41 10/6 X79 126 6LD20 9i6 DCC90 7/6 EL84 10/6 Y63 7;6 
6Q7GT 9/6 DF33 11/6 EM34 10/6 Z77 7/6 

Postage 5d. per valve extra. 
READERS -RADIO 
24, COLBERG PLACE, STAMFORD 
HILL, LONDON, N.I6. STA. 4587 

Wireless Servicing Manual, by W. T. 
Cocking. Complete new edition, 17/6. Postage 1/ -, 

Television Engineering Vol. 2. B.B.C. 
training manual by Amos and Birkenshaw, 
35; -. Postage 1 / -. 

T,V, Picture Faults, new revised edition 
by J. Cura. 316. Postage 6d: 
How to Listen to the, World, 1956 edition 
by O. Lund Johansen, 46. Postage 3d. 
Brhnar Valve & Teletube Manual, No, 6. 
51 -. Postage id. 
Radio Servicing - Pocket Book, by F. 
Molloy, 10 /6. Postage 6d. 
Loudspeakers, by Briggs, 7 6. Postage 6d. 

PIease write or call for Lists. 

UNIVERSAL BOOK CO. 
2 LITTLE NEWPORT ST., LONDON, W.C.2 

(Adjoining Lisle Street.) 



502 PRACTICAL WIRELESS 

1956 EDITION of Our 
Super Handboofç "The 

JUST Ho Constructor" 
UST incorporating 

t 
:your Cí17`. - -. Canncerting receiver to or 

trie -- (Circuit and nrfl.nill- 
* tr tirnal details) full crnr- 

ata e t nrr Addi g 1.1 IF. and '.elec'tivit.a. t your get 'S COil3 )4,-11_1( le El:E. _Details for 

Units. 

incor_ agian° Tuning Indicator for tuning. (It 111 perk 
e'egnettcecrt I`llimn, 

e*`n 
L2ÌEd l Pull construc- tional d 

_ rtn 17 

nu lay ut and point-to-point 
Á ig snperhets. for building a 

o1 
constrcc- 

j, 
details for building a 

supeihet r pack. 
*Co Rl IIAD10.- 

Pull. construe_ *Ii -íl17 etails 
for building C'Q %It GER. detail, for boar ('HBM, ,charger .fan your car battery. f er 
Lion. GEN.-Pages 

ofinforma 
l Formulae, n 

Resistance Colour Code *( 1't t LOL h - .1'11ó1v-11,[7lu ' 
illus- trated price Profusely ente. All for 2x6 list 30 

for pour copy 
(plus post). bend 

SUPACOILS day 

21, !Workhouse 
Road, London, E.77 Telephone ItEY 6896 

CERAMIC CAPACITORS 

DISC: Modern capacitors for decoupling 
uses. Midget. non -inductive, excellent 
insulation. Ideal for T.V. and V.H.F. 500 v. 
D.C. (300 v. A.C.) working : -470 pF, 0.001 
1 F dia. 5116ih. ; 0.002¡íF, 0,003 ¡ef, dia. 
-m, 0.005 ivF, dia. 5!8in. Each 9d. 
Hi -K TUBULAR, -Similar dielectric and 
insulation to above. Midget tubular con- 
struction, 500 v. D.C. Working :- 0.0005 
¡1F, 0.001 p.F, 0.0015 uF, 0.0002 ¡2F, 0.003 IrF, 
IOnd. each ; 0.005 ¡sF, 0.01 ¡1F, 1`- each. 
NEGATIVE TEMPERATURE CO- 
EFFICIENT, -For tuned circuits where 
compensation is required : 3, 4.7, 6.8, 10, 
15, 30, 50, 75, 10O pf. I!- each., 

Minimum postage 6d. on orders under £2. 

SOUTHERN RADIO & 
ELECTRICAL SUPPLIES 

" PERMATIP " 
AND 

I I PERMABIT " 
INSTRUMENTS 

FOR 

GREATER 
SOLDERING 

EFFICIENCY 

The soldering bit which maintains 
its face indefinitely without atten- 
tion. 25 models available for mains 
or low voltage supply. Bit sizes 3132 
to 3'8 inch. Full details in booklet 
S.P.IO from sole manufacturers :- 
LIGHT ,SOLDERING 
DEVELOPMENTS LTD.., 
106, GEORGE STREET, CROYDON, 

SURREY. Tel. CROydon 8589. 

`1r'lly'IVvs117®a 

SPECIAL OFFER 
OF 

RECORD CHANGERS; 
GARRARD RC88, Latest Garrard Three 
Speed changer. Fitted with GC2 Turn over 
cartridge. £13.5.0. 

COLLARO RC54. The well known Col- 
lar. Changer. Three speed. Fitted with 
the Studio Pick Up. £9.0.0. 
This changer is also available fitted to a 

wooden plinth. £10.10,0. 

BSR MONARCH. The very latest 
FOUR SPEED model. Gives 16, 33, 45 and 
78 r.p.m. Acos cartridge fitted. £7.19.6. I 

Carriage 5!- for all Models. 
Credit sale terms available. 

WATTS RADIO 
9, Apple Market, Kingston on Thames, 

SURREY 
Telephone : KINgston 4099._ 

MORSE CODE Training 
Send for the Candler 

SORAD WORKS, REDLYNCH ß00 OF FACTS oí 
it gives details of ai] Courses which include 

SALISBURY, WILTS a Specie/ one for acquiring armateur licence. 

Telephone : Downton 207 

"I-Finger Pianists 
Build your own electronic keyboard oard 
and play everything I Send for free 
leaflet. Guitar, cello. flute and trumpet 
are all easy. Writ/ now. , . 

C & 5,10 Duke St., Darlington, 
Co. Durham 

CANDLER SYSTEM CO. Dept. SLO 
52b, Abingdon Road, London, W.8. 
Candler System Co., Denver, Colorado, U.S.A. 

ANNAKIN'S SUPER BARGAINS 
Amplifier Unit No. 445. -With 2 1T4, 3 
1L4 2 0.548 diodes, 47 other miniature 
parts. New, Boxed, 32.-. 
12- N. Mallory Vibrator ttor 1 aclr -2 0 v. 
80mÁ out., 
$ Cans 250 ÌJ1' Condenser- Ne,,, Boxed, 
3(6. 
230 v. Mains Transionler.- 550 -0 -550. v., 
120 /IA., 6.3 v. 2.5 a., 6.3 0.3 a., 5 v. 2 a. 
Ex -Navy. 22'6. 
All above POST FREE. Money Back 
euarant ̂ e. 
25, A -htield Place, DIY.EY, YORKS. 

September, '1956 

ENSON'S 
ETTER 
ARGA1 NS 

BRAND NEW. Command Receivers I .ú4; 
6 i'alçe+, le=a d{n:aniotor, 55,- (poni ., 
BEACON TXRXS. :1N¡'PP\-Ll. 014-254 atc,`. 
\';alces :. 2'ÉiAP 3, c90(°2, 3,@001. IncledeY 
aerial, 'idiom's and 6 volt víbrapacic, £5 
deliNered (.Y AN'PPN-2. 1. !ove but wah i IR 145. 5A5 valves and double 2 eit 
c br , cl. £5.1.5.0. (Each iu { xt<rprc ? st h I n chh ll 1)RXS11 114(SJLIJ. 
{{ ut t t 9t, i Lvl g: mg t c. ,en 3 6, 
Ir { lt . :6 Cireitit l'- MOTORS ; Geew., 
050 1 1n10, I. r U b t'.i- G with f[c { rncr 
(l ur ). 30, Q t 21.8. SYNCH. 

gercvl 1.r. fatal. Vex, 22 u h1tf 
v . 3,0t0i r.p.m. if NA,, IO;- TRANSFORMERS, 

Primary 25 t. 50 e. I1W 0.5 
(additive V.001.24; )15; (earn 2.M. BRAND 
NEW UNITS. TYPES R.F. 26 or 27, 27;6 tpost- 
age 2 6) sedie 10'6. AERIAL 
RELAYS (co-axial) b 19 23 ti., 7.6. TYPE 
73A. 24 v., or mammal 15;- tt,ost 2P8. DINA- 
MOTORS, 1t( r v. input. 050 1. SO m5. out- 
put, 116 Filturs for these, 2.8. EDDYSTONE 
7. t to LOU s mA eased, 15 - (post 
1 7 { to 300 200 ln 1 easel. 15 ,(ear 8 U. 
CLOCKWORK Coons t r-, 2 impulses per see., 
8 6 i`` 1 tr I c sv arl, NZ. THROAT MICS., 
LS A new, 2E, METAL RECTIFIERS 600 
v . 30 /wk. IWO Z 00nA 10:6 1(00v. 
50 m4 B. R13551í Strips o 1 umple c, 
new, with valves. 25 less val ves, 12 6 (pest 
010. SPLITTERS Y a.. (LEA'. D.P. switch, 
4 rues new-, 15.6 Y.F. AMPLIPIER 178, J3.0 

:s uith-{alce 15(6 (postage f6 eaeHi. 
BENDIX RA-10, 4 Wavebands, h s-alves, rve 
£310'-. (oarr, 1C 1. RELAYS, 6 c. 2 break, 
18 I.F.T.'S U l: e. , canned. new, 16. 
R1155 Coilpacks. Deus, 1213. Used. 9:6, 
XTALS. Octal, 6.2m es. and 5 ru 's.. each 5;-. 
Toggle swi tubes, new, metal OP .1, 2:-. Wafer 
E iteheY, l pole 11 way, bank, 3'6 . G 

` 
p.. 

4 1 ;2I - ' tr. 1I 6 -ub.,2B; 
4 P. 2 s., 1 b., 16. CHOKES, 3 I=. 10 Ií. 
1 u nit.. screened -6 10 IT 00 in 8=6 ; 
5 II. 000 mA 5$ 
TAsi and enquiries. S.A.E. c a e: Terms 
C.W.O. Postage extra. Immediate dsspat eh. 
Callen, and Poet W. A. BENSON (PW), 303 
Ratbbone Road, Liverpool, 13. STO. 1504. 

SDPERADIO (W'chapel) LTD., 110 
Whitechapel, Liverpool, 1. ROY. 1130. 

BROOKS (RADIO) 
4 Charles Street, Morecambe, 

Lancs. 
Tested -VALVES -- Guarantees) 
1A7 112- 6X5 66 PI'80 10.- 
111C11.-55 9$ P7 8 EF 116 

9,6 7C5 8 6 PT 41 10 6 
1F 9/6 C - 8 6 F\I[ 4 106 
1R> 7'6 7° 8 6 E,1 126 1S.r r.- Id 8.- EZ40 á.'6 1T4 7!- 12ü7 8 6 EZ80 8. 6 3S4 7 6 127i? 9..- PCC'8i 11 fi 3ti4 8- 12Q7 86 

PCF32- 12- 5ti4 8'B 2SZ F 8:6 
PLQi 11 6 5Y3 ?6 35L6 8:6 
PL82 9 6 5Z4 8'6- ° Z4 86 

6 A1..5 6:6 80 g - PLR3 12-- 
6A'IG 86 EABC30 10;- PY60 96 
CATS 8.- EAF42 10:- PYSI 
6BAi 8:6 EBC4P 10.6 PS'L 

GIBirV 5,g EBFaO 10'- tii;cs1 
11 

9 6 
6K8 8'6 ECM 11- *_Cgl? 11- 
6Q7 9:_ ECM 11.- P-F?1 106 
6S'7 8.'- ECC83 ll- LZÜ 10 6 
8\r6 7.6 ECH42 11 - 1_ Y=' 8 6 
6%1 7:6 ECL80 11- iT,d' 86 

Dias 6d. pe valve. post and 1- -- 
BAND III AERIALS (loft t >e 

Suitable with slight adaptation. - 
, __ 

'use 3 eleme it, 33.'6. 5 e em' 40 6. 
CROSSOVER I. NíTS (Blnl I and Iii . 
116. Piys Pd P. & P. 
GÍLLONE Ct nvertors, 8 gn-- riss ' - 
AERAXIAL, Co-ws for Band III ::t.-'- 
10A. Yd. 
Solderleas ('O-AN Plugs, 1 3 ea,---.. 

10- 
9- 

RADIO AND TRT.EVISION 
COMPONENTS 
All parts in stock for 

Viewauaster, Soundmaster, Teleking. etc, 
Easy Terms available. 

lid. stamp (only) for Ca-:aliogue. 

JAMES' IL MARTIN dc GO., 
I'LNSTMVAJTE, NFWLSY BRIDGE 

ULVERSTON, Lrl'\C8. 



September, 1956 PRACTICAL WIRELESS 503 

Broadcast in Your Own Nome 
The New Highly 
Sensitive Miero- 
Phoneincorporating 
a specially wound 
transformer de- 
signed to match any 
Radio or Radiogram, 
mains or battery. 
Hours of amusement 
at a party, good fun 
for all the family. 
Suitable for baby 
alarms and many 
other purposes. Not 

a toy but a guaranteed working instru- 
ment. Full instructions enclosed. 
Made to sell at 21/ -. IJ POST 

OUR, PRICE 1 sAI' FREE. 
Trade supplied 

E. CLAPSHAW 
369, Alexandra Rd., Muswell Hill, 

London, N.10. 

SPARKS' DATA SHEETS 
Constructional Sheets of Guaranteed 

Tested Radio Designs. 
TWO NEW DESIGNS 
The "STARTER." A "hot" One -valve 
for Batt. operation. Iron dust -cored coil. 
M /L- waves. Very efficient. Ideal for begin- 
ner or as a good ' stand -by" Set. D /Sheet 
72 x 15 ins. with :full instructions, 3/-, post free. 

TO ALL D.N.2 D.` .2 OPERATORS 
Convert your D.X.2 to a 3 -V. T.R.F. model 
with a specially designed Add-on H.F. Unit 
Increasing Range and Selectivity. D Sheet 
3/ Post Free. 
PLEASE ASE NOTE. By the time this appears 
in print, several of mÿ New Designs will be 
ready. They offer the highest efficiency and 
reliability and my Data Sheets -Full Size - 
present all details in the Simplest possible 
form. SEND 21,3. STAMP FOR DETAILED 
LIST. 

L. ORMOND SPARKS (P), 
Valley Road, Corle Castle, Dorset 

VALVES 
New Tested and Guaranteed 

IRS 7/6 
155 7/6 
1T4 7/6 
3V4 7/6 
5Z4G 8/6 
6AM6 7/6 
6AS,5 6/6 
6AT6 81- 

6BA6 8/6 807 6/9 
6BR7 8/6 ECH35 9/6 
61(7 61- EF39 5/6 
6K8 8/8 .-EF55 916 
6K8G 8/- EF80 101- 
6V6G 7/6 EK32 8/6-' 
12AT7 9/- EL84 111- 
12AU7 9/- KT33C 916 

AIATCIIED PAIRS, EL84, 23/- ; 6V6G and 
GT, 17 /- ; 6BW6, 18/- KT33C, 19/6 ; 807, 
14/6 per pair. 
VOLUME CONTROLS, small, long spd., 
LIS, 3/- ; S.P., 4/- ; D.P., 4/6. All values. 
PAPER BLOCKS, 4 mfd., 1,000 v. wkg., 9/3, 
P. & P. 6d. 

R. J. COOPER (G8BX) 
82, SOUTH END, CROYDON, SURREY 

Croydon 9186 

Why Not Build the 

LATEST DIRECT COUPLED. 

AMPLIFIER? 

The K. & M. Direct Coupled Single 
Ended Amplifier. Full constructional 
details in :- 
" Amplifiers and Feeders," price 2/6 

( post 3d.). 
This High Quality Amplifier with 
separate Bass and Treble lift and cut. 
Kit of parts for Amplifier £9.0.0. 

All Components of HIGHEST 
QUALITY- available separately. 

KENDALL & MOUSLEY LTD.. 

18, Melville Road, Edgbaston, 

Birmingham, 16. 

B28 (CRI00), all mains or bate. receiver. 
60 kc /s to 30 me /s in 6 bands. Crystal filter. 
B.F.O. Ready for immediate use, needs only 
speaker or phones. Excellent condition. 
E17 /10 /0. C. & P. 20/- (U.K. only). 
Astounding Bargain Parmeko 15 watt 
loudhailing type amplifiers. for 12 volt 
D.C. supply. Valve line up EF36, ECC3I, 
2 6L6. 15 ohm output. Ideal for mobile 
public address. L4/10/0, C. & P. 15/-: 
Pressure Type Loudspeaker Units. 
15 ohm 15 watts less horn suitable for 
above. IS!., P. & P. 3/ -. 
SCR522 Receivers. 100 -156 mcjs suitable 
for 2,5 metre conversion. Few only, E4 /10 /0. 
Transmitter section, E4 /l0 /0.- " 

Handwound Time Switches. 35 -day 
movement by Venner. Used but excellent 
condition in die -cast case. Listed £20. 
45 /- each. P. & P. 3/, 
Chiltern Overload Trips. IS, 30 and 
50 amp., 5/6. 

Money back guarantee on everything. 

When in Exeter call and see our large 
stocks. 

ELECTROSURP 
120 Fore Street, Exeter 

Phone: Exeter 56687. 

RADIO 

RECEIVER 

CIRCUITS 

HANDBOOK 

By E. M. Squire. 4th 
Edition. A readable and 
not too technical des- 
cription of all the impor- 
tant and commonly used 
circuits in modern 
radio receivers. Com- 
pletely up -to -date. For 
the go -ahead practical 
radio man. Il lus. 15/- 
net. From booksellers. 

PITMAN 
Parker St., Kingsway, 
London, W.C.z. 

PULLIN 
SERIES 100 

TEST METER 
AC /DC 10.000 n/v 

21 RANGES 
IOOpA to 1000 V 

COMPt FTC Dit DST 

CASC WITH PUNT 3_ EPOS 

4M1G PRODS 

FULLY GUARANTEE D 

SENT POST FREE FOR £2 . 10.0 ANL 
NINE FURTHER MONTHLY PAYMENTS 

OF £1.4.6. CASH PRICE £12.7.6. 

FRITH RAD OCRAFT LTD 
--65-7/ CHURCHGATE : 

NEWPORT 
HIGH STREET 

LEICESTER PAON 
PHONE, 58927 __6ULM8. PHONE 237 

VALVES -- Guaranteed 
CV51 6,1- 
DAF91 6i6 
DF91 7;6 
RASO 2/- 
EBC33 7,6 
ECC83 8- 
ECL80 

PCC8411/- 
PY81 101- 
TTll 4;- 
VU111 316 
W77 5;- 
OZ4 5;- 
1S5 66 

6AL'6 
6138 
6BA6 
6BE6 
6BH6 
6BS7 
613W6 

76 
6'- 
Si- 
,1- 

76 
7 6 
6 6 

6X5 
7H7 
8D2 
8D3 
9D2 
9D6 
12AH8 

7/6 
7/6 
4/6 
71- 
6/- 
51- 

.9/- 
IT4 616 6C5 6/- 12AX7 -7/6 

EF35 5í6 lU5 6í6 60116 "J,'- 12BA8 7/6 
FF39 . 71- 3D6 - 4;6 6E12 71- 1213E6 716 
EF50 51- 3S4 8/6 6J5 6l- 12BH7 716 
EF50(Redì 3V4 g- 6K7G 4i6 12J7 8/6 

61- 4D1 4i- 6It7M 6,- 12K7 8/- 
EF55 9- 6A8 7,6 65A7 8^- 15D2 5/- 
EF91 7 - 6AK6 7'6 6117 616 35L6 8/6 
EL32 6'- 6AM6 7'- 6V6 --- 7/- 5005 8/6 
E751 I2,'- 6QA5 7 6 6X4 6,6 50L6 8/6 
...Postage 6d. extra. (Also all components) 

TELEKIT SUPPLY 
104, High Street, Beckenham, Kent 

Phone : BEC 3720. 

HA SHORT WAVE C EQUIPMENT 
Noted for over 18 years for ... 
S.W. Receivers and Kits of Quality. 

Improved designs with Denco coils: 
One -Valve Kit, Model "C" Price, 25/- 
Two "E" 501- 

All kits complete with ail components, 
accessories. and full instructions. 
Before ordering call and inspect a 
demonstration receiver. or send 
stamped, addressed envelope for 
descriptive catalogue. 
"H.A.O. " SHORT -WAVE PRODUCTS 
Wept. TH), 11; Old Bond Street, 

London, W.1. 

-WHY WASTE TIME 
Give that set its best chance 

FIT QUALITY COMPONENTS 
Catalogue 1/ -. 

Parts for the following : Manual 
Osram " 912 " Plus Amplifier , ,, 
Mullard 10 -watt Amplifier ... ... 3/6 
The Coventry 

. 

2 -watt Amplifier ¡ 
4 -watt Amplifier ... 

3 
I/- 

6 -watt Quality Amplifier 
The Coventry A.M. Tuner Unit ... ... ... 1/- 
Denco F.M. Tuner Unit ... ... ... 1/6 
Complete Component Price Lists will be supplied with each ManiA' 

COVENTRY RADIO 
EST. 1925 

189, DUNSTABLE ROAD, LUTON, BEDS. 
Phone : Luton 2677 
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SPECIAL OFFER 
of this famous chassis 

BURGOYNE 8 VALV E 

RADIOGRAM CHASSIS R.G. I 

PRACTICAL WIRELESS September, 1956 

1 
YOURS 
for the first of 9 equal 
monthly payments of 

only 

5P4 
NO 

INTEREST 
CHARGES 

TWO YEARS' 
GUARANTEE 

200/250Y. 

Carriage & lacking 7;6. Cash Price 
22 gas. 
A fine chassis for the connoisseur wanting 
only the best at a price within his means. 
Undistorted push -pull output giving 8 
watts of quality reproduction -and 
using negative feedback. Separate bass 
and treble controls. 

E.& G. MAIL ORDER SUPPLY CO. 
The Radio Centre 

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

G2AK Th is illoi. tie's Bargains 
Don't miss. this one ! 

CRYSTAL HAND 
MICROPHONES 

As illustrated, in silver hammer case with 
polished grille, handle and 4 Meet screened 
lead. ONLY 21/ -. 

ABSORPTION WAVEMETERS 
3.00 to 35.00 MO in 3 switched bands. 
3.5, 7, 14, 21 and 28 Mc /s Ham bands 
marked on scale. Complete wich indicator 
bulb. A MUST for any Ham Shack. 
ONLY I5 /- each. p. & p. 1 / -. 
AERIAL WIRE. Copper, 7/25 stranded: 140ft., IO 

70fí., 5 / -. Hard Drawn I4g : 140ft., 17/. ; -70ft., 8j6. P. & 

p, 2/-. 
GLASS 1 NSULATORS. 1/6 each. Small shell ditto, 
41d. each or 4!- doz, plir postage. 
CONDENSERS. 81íF 600 v. Trop. 750 v. normal 
condensers. NEW, ex W.D. stock, 5/6, p. & p. 1/6. 
New TCC Type I H, 8 mfd. 1,000 v. D.C. wk'g. 
List over £3). OUR PRICE 10/6, p. & o. 1/9. 

FLASH ! ! ' EDDYSTONE 888. 
New Haim Band only Receiver, 

JUST OUT ! Send s.a.e. for derails. 
No C.O.D. on orders under Li. 

PLEASE PRINT YOUR NAME AND ADDRESS. 

CHAS. H. YOUNG LTD. 
All callers - - Mail Orders to Dept. " P "' 
110, Dale End, 102, Holloway Head, 
Birmingham 4 (CEN 1635) Birmingham 1 (MID 3254) 

with 
LUSTRETTE 

Dynamie 
Microphone 

ACCLAIMED EVERYWHERE FOR ITS 
WONDERFUL REPRODUCTION 

Plugs straight into any tape -recorder to provide brilliant new high- 
fidelity recordings for amazingly modest cost. The " Lustrette " is 
omni -directional. completely faithful to the original sound and 
unaffected by temperature and weather variations. It is also of 

robust construction and can be used as both 
hand and stand instrument. This is the ideal 
replacement microphone for all types including 
crystal and condenser. 
The " Lustrette " is made by Lustraphone, 
whose reputation for making quality micro- 
phones for every purpose is world -wide. 
Carries the full Lustraphone Guarantee. 

In Ivory Plastic housing, 2in. wide, with 9ft. cable. 
Literature on request from : ST. GEORGE'S WORKS, 

LUSTRAPHONE LTD. 
RE ENTS 

PARK ROAD 

Phone : PRImrose 8844. 

6 

COMiMUNICATIONS RECEIVER 8.1155 -The famous Bomber 
Command Set. Covers 18.5-7.5 Mc's. 7,5 -3.0 Mc's, 1,500 -600 ku!s, 
500 -200 kc,'s, 200 -75 kc's. BRAND NEW ONLY £11.19.6. ALL 
tested working before despatch and supplied with 14 -page booklet 
which gives technical information, circuits, etc. (available separ- 
ately 1,3). 
A.C. MAINS POWER PACK OUTPUT STAGE, in black metal 
ease. Enables receiver to be operated immediately by Just plugging 
in. Supplied WITH built -in speaker £5.5.0 or LESS speaker, 
£4.10.0. . 

DEDUCT 10 /- IF PURCHASING RECEIVER & POWER PACK 
TOGETHER. 
Add carriage costs of 10/6 for receiver, 5,'- for power peck. 

AMERICAN " COMMAND " RECEIVERS.-Huge _purchase 
from the Air Ministry. These famous compact receivers Which 
can be used for a variety of purposes are offered at ridiculously 
low prices while stocks last. Complete with 6 metal type valves, 
1 each of 12K8, 12S117, 12A6, and 3 of 12SJ7, in aluminium case 
size il" s 51" x 5 ". Used, but in very good condition, although 
cases may be somewhat dented. Circuits supplied.. First 
come, first served. Choice of models, BC455 (6-9 mes), 251-. 
BC454 (3 -6 mcs), 27'6. BC453 (190 -550 kcs, the - renowned " Q " 
Fiver). 59:6. and a few of the 1.5 -3.0 mes. model 65: " =. (Car- 
riage, etc., 3: -.) 

COLLINS T(S TRANSMITTERS.- Special offer of these 
famous American Transmitters. Frequency range 1.5 -12.0 mes 
in 3 bands. Employs 7 valves, 2 of 1625 in P.A. Stage, 1625 buffer 
and 1625 modulator Stage, 3 of 12A6 in oscillator stage. Radio 
telephone or radio telegraph. Provision for VFO or Crystal 
Control. 4 crystal positions. Has plate and aerial current 
meters. In BRAND NEW CONDITION. ONLY £12.10.0. Match -. 
ing receivers available £8.10.0, or THE PAIR £20. (Carriage 
10 each.) 

CLASS D 6SAVEMETER 
Another purchase of this famous crystal -controlled wavemete' 
which has been repeatedly reviewed and recommended in the 
" R.S.G.B." Bulletin as being suitable for amateur-transmitters. 
Covers 1.9 -6.0 Me!s, and is complete with 100:1,000 kc!s crystal, 2 
valves ECH35, two 6 -volt vibrators and instruction manual. De- 
signed for 6 v. D.C. operation, but simple mod. data for A,C. supplied. 
BRAND NEW IN MAKER'S TRANSIT CASES, ONLY £5/19/6 
Transformer for A.C. modification, 7'6. 

U.E.1. CORPORATION 138, Gray's Inn Road. Landon, 
ß'.C.1 (Phone : TERmiuuts 7937) 

Open until 1 p.m. Saturdays. WI, are 2 mills. from High 
Holborn (Chancery Lane Station). and 5 miss. by bus from 

King's Cross. 
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No. nt 
Blueprint 

CRYSTAL SETS 
1!6d. each 
1937 Crystal Receiver .. PW71* 
The "Junior" Crystal 

Set ... PW94* 

2s. each 
Dual - Wave " Crystal 

Diode" ... PW95* 

STRAIGHT SETS 
Battery Operated. 

One -valve : 2s. each 
The " Pyramid " One - 

valver (HF Pen) PW93* 
The Modern One - 

valver .. . P \V96* 

Iwo -valve : 2s. each 
The Signet Two (D & 

LF) ... ... PW76* 

3s. each 
Modern Two -valver (two 

band receiver) ... PW98* 

Three -valve : 2s. each 
Summit Three (HF Pen, 

D, Pen) ... P \V37* 
The " Rapide" Straight 

3 (D, 2 LF (RC & 
Trans)) PW82* 

F. J. Camm's " Sprite" 
Three (HF, Pen, D, 
Teti ... ... PW87* 

3s. each 
The All -dry Three ... PW97* 
Four -vale : 2s. each. 
Fury Four Super (SG, 

SG, D, Pen) ... ... PW34C* 
Mains Operated 

Iwo -valve : 2s. each. 
Sclectone A.C. Radio- 

gram Two (D, Pow) ... PW19* 

Three -valve : 3s. 6d. each. 
A.C. Band -Pass 3 ... PW99* 

Four -valve : 2s. each. 
A.C. Fury Four (SG, SG, 

D, Pen) P \V20* 
A.C. Hall -Mark (HF 

Pen, D, Push Pull) ... P\V45* 

SUPERHETS 
Battery Sets : 2s. each. 
F. J. Camm's 2 -valve 

Superhet ... ... PW52* 
Mains Operated : 3s. 6d. each. 
" Coronet " A.C.4 ... PW100* 
AC/DC " Coronet " Four PW 101* 

TICAL WIRELESS 

s 

RVICE 
No. of 

Blueprint 

SHORT -WAVE SETS 
Battery Operated. 

One -valve : 2s. each. 
Simple S.W. One -valver PW88* 
Two -valve : 2s. each. 
Midget Short -wave Two 

(D, Pen) ... ... PW38A* 
Three -valve : 2s. each. 
Experimenter's Short- 

wave Three (SG, D, 
Pow) ... ... ... PW30A* 

The Prefect,3 (D, 2 LF 
(RC and Trans)) PW63* 

The Band- spread S.W. 
Three (HF, Pen, D, 
(Pen), Pen) ... ... PW68* 

PORTABLES 
Is. 6d. 
The " Mini-Four All - 

dry (4 -valve superhet) 

MISCELLANEOUS 
2s. each. 
S.W. Converter -Adapter 

(1 valve) ... PW48A* 
Che P.W. 3 -speed Auto - 

gram ...(2 sheets), 7s. 6d.* 
fhe P.W. Electronic Organ 

(2 sheets), 7s. 6d. 

TELEVISION 
Che " Argus " (6in. C.R. Tube), 2/6* 
Che " Super -Visor " (3 sheets), 7/6* 
Che " Simplex" ... 3/ -* 
the P.T. Band III Converter 1 / -* 

All the following blueprints, as weil as 
the PRACTICAL WIRELESS numbers 
below 94 are pre -war designs, kept in 
circulation for those amateurs who wish 
to utilise old components which they 
may have in their spares box. The 
majority of the components for these 
receivers are no longer stocked by 
retailers. 

AMATEUR WIRELESS AND 
WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated. 

One -valve : 2s. 
B.B.C. Special One - 

valver ... ... ... AW387* 
Mains Operated 

Two -valve : 2s. each. 
Consoelectric Two (D, 

Pen), A.C. ... ... AW403 

SPECIAL NOTE 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk denotes 
that constructional details are avail - 
cble, free with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the period- 
ical in which the description appears. 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wireless, 
W.M. to Wireless Magazine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint 
Dept., George Newnes, Ltd., Tower 
House, Southampton Street, Strand, 
W.C.2. 

No. of 
Blueprint 

SHORT -WAVE SETS 

Battery Operated 
One -valve : 2s. each. 
S.W. One -valver for 

American ... AW429* 

Two -valve : 2s. each. 
Ultra -short Battery Two 

(SG, det Pen)... ... WM402* 

Four -valve : 3s. each. 
A.W. Short Wave World- 

beat cr (HF Pen, D, RC, 
Trans)... ... ... AW436* 

Standard Four-valve! 
Short -waver (SG. D, 
LF, P) .° ... WM383* 

Mains Operated 
Four -valve : 3s. 

Standard Four -valveA.C. 
Short -waver (SG, D, 
RC, Trans) ... . °. WM391* 

MISCELLANEOUS 

Enthusiast's Power Am- 
plifier (10 Watts) (3/ -) 

Listener's 5 -watt A.C. 
Amplifier (31 -) ... WM392* 

De Luxe Concert A.C. 
Electrograrn (2/ -) <.. WM403* 

WM387* 

I Oi; Fi:R ì° COl'YO\ 
IThis coupon is available until Sept. Ich, 

1 1956 and must accompany all Queries, I 
sent in accord with the notice on I 

I our °' Open to Discussion " page. 
I PRACTICAL WIRELESS, Sept. 1956. I 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and 
printed in England by W. SPEAIGHT & SONS, Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : 

GORDON & GOTCH (A;sia), LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for 
one year ; Inland lbs., Abroad 16s. bd. (Canada lbs.) Registered at the General Post Office for the Canadian Magazine Post, 
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BUILD IN A EIJ ARM 
AND add fidelity to your installation 

BY OVERCOMING TRACKING ERROR IT MEANS 

LONGER RECORD LIFE 

EXTENDED OVERALL FREQUENCY 
RESPONSE 

FREEDOM FROM DISTORTIONS 

PRACTICAL WIRELESS says :- 
Test records appeared to sound even better than with 
our hitherto standard equipment, " rumble " which was 
previously audible on an organ test record, appeared 
non -existent. Every serious " hi -fi " enthusiast should 
try to make this part of his installation. 

Send for Fully Illustrated Leaflets : 

(Dept. D) BURNE - JONES, MAGNUM HOUSE, SUNNINGDALE ROAD, CHEAM, SURREY. 

BJ ARM ... £2.4.1I 
P.T. ... 18/- 

EJ PLUG -IN SHELL 17(3 
P.T. ... 6/I 

BJ SUPER 90 ARM 
(Studio Model) 11 gns. 

P.T. ... £4.12.5 

THE " WEYRAD " AM /FM RECEIVER 
A COMPLETELY NEW DESIGN SPECIALLY DEVELOPED 

. FOR THE AMATEUR CONSTRUCTOR . 

This publication gives full information on the Assembly and Alignment of a Four -Band 
Seven -valve Receiver, including All Chassis details, Circuits and Wiring Diagram. 
Up -to -the- minute components and valves provide a high standard of performance 
(equivalent to an eight -valve circuit) and complete coverage of the sound broadcast bands, 
ensuring that the set will not " date " for many years. 

* Latest Type Mullard Valves 
* "Weyrad " Coil Pack, I.F. Transformers, Tuning Scale, I.F. 

Filter, Mains and Output Transformers 
* Aluminium Chassis available with all punching and bending 

complete 
* All Condensers, Resistors and other components by well -known 

manufacturers 
FULLY ILLUSTRATED BOOKLET, PRICE 2s. 6d. 

WEYMOUTH RADIO MANUFACTURING CO., LTD., CRESCENT ST. 
WEYMOUTH, DORSET 


