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PORTABLE TRANSMITTER RECEIVER No. 18

Entirely self-contained 8-valve Transmitter Receiver
for voice and C.W. Frequency : 6-9 Mc/s (50-33 metres).
The Transmitter signal is generated by a master
oscillator circuit foilowed by a power amplifler. The
aerial 1s auto-coupled to the power amplifier by aerial
taps to a parallel tuned output circuit. The Recelver
is a 4-valve superhet. comprising signal frequency
amplifier. frequency changer, I.LF. amplifier. 2nd det.

—A.V.C.—A F. Stage. Selectivity : The resonance
curve of the 1.F. amplifier has a width of 7 ke/s. with
L1GHT- \"."2
i, WEIGIIT IRELES
HEAD-
T

S K .

« These H.S.
\r 30 phones

; arethel
smallest

Air Force.
. 2500 imp.
using soft rubber miniature ear
moulds for maximum music and
voice reproduction of the finest
quality. Supplied free is a small

meter, circuit and

transformer unit with cord and
plug which steps impedance up to MON ITOR
4.0000. ONLY 15/~ P. & P. 26, | TYPE 28.

CONVERT TO V.H.I. Within

F:égutesyyg\f: can extend tree Consists of VCRI138. €-
uenc your receiver to

cover V.H.F. by using our brand | SP61, 1-5U1,  1-VU120:
new V.H.F. Converters. 3-EA50. 1 m/a meter
R.F.26. covers 50-685 Mc/s. scaled 100-0-100 volts.
vernier calibrated tuning. 20/-. | Incorporates Y shift. X
IS{.I_-‘.B}? covers 40-50  Mc/s. | shift in u’‘secs. Focus.
witched tuning. 8/8. Circuits | gune Bias. Input to X

supplied. P. & P. 3/6 on each.
CRYSTAL DIODES 8/- per doz.
P. & P. 1/-

suitable power pac
use as osclllo-
scope. carr. 10'-.

NEW, hroat magnetic 4/8 .
Throat carbon 3/8; No. 8 carbon
with switch 6/6. No. 7 moving
coil 8/8. Tannoy power mikes
onty 5~

U.S.A. WHIP AERIALS. 12ft.
12/6. P. & P. 2/6.

V.H.F. MOBILE AERIAL and
base. as used by Taxis, Police,

MICROPHONES  — BR:\N’DI

PORTABLE

etc.. 7/8. I’. & P. 2/6.
COSSOR DOURLE BEAM
OSCILLOSCOPE 339 0-posi-

tion time base, 6 ¢.D.s. tO 250.000
c.p.s. Amplifier 10 c.p.s.
mill. ¢.p.s. Used condition but
in working order. £22.10.0.
Carr. £1.

PRINTED CIRCUIT KIT
POCKET MU
BRAND

printed circuits.

Complete with il-
lustrated manual.
19/6. P. & P. 1/6.

K.. 0-1 megohm :

5 ranges ; 3in. x
1 | Large clear dial.
l List Price £6.19.6.

Pocket size !
QIVES
@ All Radio Valves.
® All Television Valves.
® Circuit Continuity.
® All TV and Radio Fuses.

Finished in black hammer ¢
front panel.

FULLY GUARANTEED.

Callers :
Mait orders :

March, 1960

plates switched X 20. X 5
and direct. requires oniy

70/-

2.500 o.p.v. Multi range 6 20/120/
300/1,200 v. A.C.. d

12 mA.. 300 mA. —00 to +64 db

Leads supplied

g{;‘.T.S. Saving you £2.12.0. P. & P.
0.

INSTANT CHECK OF:—

Complete with internal
batteries and ready for immediate use.

an average cut-off of 5 db/ke/s. Full netting facilities,
circuit set for full modulation. operated by standard
dry batteries, range approximately 10 miles. Incor-
porates Test Meter for aerial loading. H.T. & L.T.
readings. Supplied Brand New complete
with Power Microphone. Headphones.
Morse Key. Aerials, Webbing and full in- 8 -
struction book all for oniy 80/-, Carriage
10/-. Set as above less attachments
60/-. Carriage 10/-. Carr. 10/-.

NO. 19 MK.

Incorporates “'A" Set
—TX/RX covering 2-8
Mc/s (37.5-150 metres).
“B" Set—VHF TX/RX
covering 230-240 Mc/s.
(1.2-1.3  metres) and
intercom amplifier.

with 5

instruction book. (American manu-

facture.) In used condition, 85/-, carr. 10/-.

k for

TRANS/RECEIVER SET

Consisting of trans receiver
covering 7.4-9 Mc/s. range up
to 10 miles. complete with &
valves. headphones. micro-
phone, junction box & 6ft.
telescopic aerial. Only re-
quires 120 v. & 3 v. dry bat-
tery. These magnificent
trans/receiver sets (as used
by H.M. Forces) are ideal for
any application and can be
operated with ease.

two FOrR £6 POST FREE

LTIMETER
NEW

itto D.C. 0-1
400 Micro-A..
44in. x 1tin.
OUR PRICE

Battery operated!

® Built-in  7- and 9-pin
Valve straighteners.

® Built-in Battery Test.

® All Pilot Lamps.

ase with zold
, P &P.
- 2/

parts.

Telephone : MUSeum 9607

www americanradiohistorv com

MULTI-PURPOSE VALVE FILAMENT TESTER VT4l

80% of Radio and Television faults are
caused by Valves and Fuses which are the
first components tested by a Service
Eneineer when examining a faulty ser.
Now, with this completely new and
revolutionary precision instrument, you
can test your own Valves. Fuses. Con-
tinuity and a large range of other radio
Each component tested is shown
‘ Good ' or ‘* Faulty ” by a panel light.

87, Tottenham Court Road, London, W.I.
(Dept. P), 32a, Coptic Street, London, W.C.I

CONTROL RO

Complete
push - but-
ton con-
trol box.
4 position
and on/ofl
with dual
coloured
indicators
for instant
channel  check. In black
crackle case 5iin. x 3tin_ x 1lin.
Bargain price, 5/- each. P. & P.,
1/6. Two for 8/-. P. & P. 2/6.

COLLINS T.C.S. EQUIPMENT.
T.C.S. Transmitter. £9.10.0. carr.
15/-. T.C.S. Receiver. £8.10.0. carr.
15/-. S.AE. for further detalls.
HI-FI CO-AX SPEARKERS
BRRAND NEW—UN.A, MADL,

X—18.0.602.

12in. Co-axial Speaker. The
woofer uses 6.8 o0z. Alinco 5
magnet. Has 3in. tweeter and

an electronic crossover network
to separate the speaker functions.
Frequency response @ 40-17,000

Output 12 _watts,
pedance 8 ohms. ONLY 1
8in. 2}in. tweeter, 10 watts. etc..
80/-. P. & P. 4/- on each.

SIGNAL GENERATOR
Coverage 100 kc/s-100 Mc/s.
fundamentals and 100 Mc/s.
200 Mc/s. on harmonics. Metal
case 10in. x 6iin. x 5lin.. grey
hammer finish. 1lncornorating
three miniature valves and Metal
Rectifier. A.C. Mains 200/250 V.
Internal Modulation of 400 C.p.s.
to a depth of 30° ; modulated
or unmodulated R.F. output
continuously variable 100 milli-
volts. C.W. and mod. switch,
variable A.F. output. Incorporat-
ing magic eye as output indica-
tor, Accuracy plus or minus 2%.
ONLY £6.19.8. Carr. 5/~
BRAND NEW
TRANSE In
volts. Output 0-240 volts. 5 amps.
Brand new. only £8. Carr. 12/6.

MARCONI (R100 RECEIVER
60 ke/s-30 Me/s. Internal A.C.
power supply, crystal and audio
filters. variable selectivity. Out-
put for phones and speaker. Fully
guaranteed. £18,10.0. Carr. 30/-.

ACCUMULA -
TORS. 2 volts 16
A.H. (unspillable).
Ideal for 6 and 12
volts supply. etc.
Brand new. Original
cartons. Size 4in. X
7in. x 2in. 5/8 each.
P.&P. 1/6. 3 for 15/-.
& P. 3/6._6 for

cycles.

FULLY ILLUS,
CATALOGUE.
1/3 Post Free.
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HARVERSON SURPLUS CO. LTD.

48, Beddington Lane, Croydon, Surrey.
PHONE: THORNTON HEATH 2577.

MONAURAL AMPLIFIER
This amplifier as illustrated, roade by a leading manufacturer. Mullard
Valves—ECCS83, EL84 x EL84, EZ80. Bass, Treble and Volume on
remote panel. Elegant Knobs.

OUR PRICE £6.19.6. Plus P. & P. 3/6.

500 MICROAMETER

A 4}” panel mounting 500I
Microameter marked in ohms | |
and ideal for building into a|
multi-range meter.

Price £2.10.0. Plus P. & P.|
3/6.

PLESSEY
TWEETER

This well-known Plessey
3-ohm Tweeter at our
amazing price of 10/6.
Tax Paid. Plus P. & P.
6.

TRANSISTOR by leading manu-
HARVERSON T.R.F. facturer. First Grade Equivalent

EASY FOUR KIT 0OC44. ||/6 each—§ for 6‘0/-.
THE WORLD FAMOUS

, All parts and point-to-point EEM.I. ANGEL TRANSCRIP-

wiring diagram. TION P.U. (Model 17A)

. A Pick-up for the connoisseur
Our Price, £4.12,6. originally priced at £17.10.0. The
Plus P. & P. 3/6. last  remaining few offered at

£5.10.0. Plus P. & P. §5/-.

F.M. TUNER HEAD
CHANNEL TUNER |

12 Channel T.V. Turret Tuner As illustrated — uses
by Clydon. 35 Mc/I.F. PCC84 ECC83. Less Valve

x PCF8O0. Band 1=1-5 " 5 14/6. Pius P. &. P.
Band 3811 |\ " et o
BRAND NEW. diagrams available,
PlusP. & P. 1/6. 30 /&

THIS MONTH'S OFFER
Small generator or motor. 12 v. with reduction gear. Has dozens of applications, ideal for the model
maker. Don’t miss this. 12/6 each. Plus P. & P. 2/-.
Twin Padded, Grey, with Maroon Tracer Mains Lead. Usually 10d. per yard. Our Price 25/- per 100-
yard coil.
Printed circuit pots in banks of two or three :

400 K. x 2 Meg., 5/- each. 2 Meg. x 200 K. x 2 Meg., 7/- each.
60 Milliamp Chokes at per 6/- each.
AMAZING SCOOP—Cossor 10” Tubes. 108 K. New and Boxed. 21/- each. Plus P. & P. 12/6.
Few Only—Taylor Windsor Circuit Analysers. Reconditioned. A Snip at £12.0.0. Plus P. & P. 5/6.
Woden P.P. O.P. Transformers. 20 watt. 4,500 ohm load. A bargain at 27/6.
Taylor Windsor 240A Pattern Generator. Not new but perfect. £8.10.0 each. Plus P. & P. and
Insurance 10/-.
12 Assorted Pots. Wire wound and carbon. Switched and unswitched—ali useful sizes at 21/- the
dozen. Plus P. & P, | /-,
Taylor Signal Generators. Type 65A or B.
Not New—but Perfect. £8.10.0 each. Plus P. & P. and Insurance 10/-.
Few only, 12”7 3 ohm R.A. 8120P Mk. 2 at 32/6. Plus P. & P. 2/-. Midget 2 gang .0005 at 4/-
each. Plus P. & P. 10d.

IFYOU DO NOT SEEWHAT YOU WANT ON THIS PAGE-WEWILL GET IT FOR YOU
Write for our list of small parts and accessories for the Constructor. Trade willingly supplied

www americanradiohistorv com
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R.S.C. HI-FI TAPE

REALISM AT INCREDIBLY LOW COST. CAN BE ASSEMBLED IN 1 HOUR
The Recorder incorporates the Latest Collaro Mark IV Tape Transcriptor Hsted

The Linear LT45 High Quality Tape Amplifier listed £12.12.0. High Flux P.M.
empcy Tape Spool,
listed 22/6. and a Handsome Portable carrying Cabinet finished in veneered

£25.

Speaker listed 30/,

walnut, size 18in. x 13in. x 8in. high,

listed £4 10.0. and circuit. Total cost

if purchased individually approx. £45.

Performance equal to units in the £60-
0 class. Send S.A.E. for leaflet.

RECORDER KIT

Ki-FI 10 WATT AMPLIFIERS

gllshtly store solled
a Reel of Best Quality Tape u;’gdg“;‘,{g“‘“ un- ca”"
fect order. Fltted
1 GNS 1L.P. TERMS. Deposit  Mullard valves. Dual inputs for " mike ** and
*3 gns. and 12 monthly 68ram. etc. Bass and Treble Controls. Hizh
) Carr. payments 53/9. Cash sensitivity and quality For 200-250 v. AC.
Ld 17!6 priceif settled in 3mths. mains.

R.S.C. A8 HIGH FIDELITY 12 WATT AMPLIFIER

Ulcra Llnear Push-Pull Amplifler with

Bullt-in ® Tone Control. Pre-amp
stages, h  sensitivity, includes 5
valves (807 outputs). High Quality

sectionally wound output transformer.
specially designed for Ultra Linear
operation, and rellable small condensers
of current manufacture. VIDUAL
CONTROLS FOR BASS AND TREBLE
“ Lift ™ and “ C Frequency response
+3 ao. 20-30,000 c/cs. Six negative feed-
back loops. Hum level 71 db, down.

NLY 70 millivolts INPUT required
Ior FULI, OUTPUT. Suitable for use
with all makes and types of pick-ups
and practically all microphones. Com-
parable with the very best designs.
For STA\IDING or
LONG PL.
IH':}JC()RDS. For

MENTS uch Bs \'l RIN
(-l'll‘\RQ etc. OUTPUT SOCI\F'I‘
with plug provides 300 v. 30 mA. and 6.3 v.
1.5a. For supply of a RADIO FEEDER
UNIT. Size approx. 12-9-7in. For A.C.
mains 200-230-250 v. 50 ¢/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 £7/15/- or factory built 45/- extra.
Carriage 10/-.
If required louvred metal cover with 2

carrying handles can be supplied for
18/9. Additional input sockets. with asso-
clats Vol. control so that two ditferent
inputs such as Gram and ‘Mike' or
Tape and Radio can be mixed, can be
provlded for 13/~ extra. Guaranteed 12

onths.
l'[-,R \IS on assembled two input model :
DEPOSIT 18/9 and 12 monthly pay-

18/9.

FIDELITY MICROPHONES
and SPEAKERS in stock Keen cash
prices or credit terms if supplied with
amplifier.

PICK-UP ARMS complete with Hi-Fi
turnover crystal head. Acos GP534. Limi-
ted number brand new. perfect, at approx.
half price. Only 28/11.

ACOS CRYSTAL MICROPIIONES,
Mic 40 hand or desk. Listed 45/-. Only 29/9.
Type 33-1, hand or desk. List price 50/-.
Brand new, cartoned. 35/9. 39-1 Stick
type, list price 5 gns. 3

EXTENSION
SPEAKERS
Ready for use in
walnut veneered

cabinet.

6}in. 2-3 ohms, 29/11.
%in. 23 ohms. 35/9.
10in. 2-3 ohms. 58/9.
Very limited number,

Brand new

RECORDING TAPE AT BARGAIN

PR lLFs Leading makes Brand New.
PV.C. based. 3in, 5/11 : 2256t..
I E 5m . 600[?... 15/ 11 850“ 22/8 ; Tin.
1,700ft., 35/

EMPTY GPOOL\. (Plastic.) 3in., 2/9 ;
Sin., 211 ; 7in.. 3/9.

COSSOR VHF [FM

tajl at 15 GNS.
]riemit.eg number at£8'1 9-6

of 33/

Excellent frequency response.

STAAR GALAXY 4-SPEED
MIXER AUTO-CHANGERS
Brand new, cartoned. Turnover sapphire
styli. Many exclusive features. Unique
d€518'n motor virtually free [rom rumble.
For 200-250 v. A.C. mains, Only £5.19.6,

PORTABLE CABINETS
Full range of attractive 1 5/9
designs from

SPECIAL OFFER. Two tone Port-
able cabinet. Gram amplifier. Staar,
Changer and 7in. x 4in. P.M. Speaker.

10 £ns. Carr. 10/- or with B.S.R.
UAS8. 12 gns.
THE SKYFOUR T.R.F. RECEIVER.

A design of a 3-valve Long and Medium
wave 200-250 v. A.C. Malns recelver with
selenium rectlﬂer High gamn H.F. stage
and low distortion detector. Power
ntode output. Valve line-up 6K7. SP6l,
V6G. Selectivity and quality are weil up
to standard. and simplicity of construc-
tion Is a special feature. Point-to-Point
wiring dlagrams, Instructions and parts
1list, 1/9, Maximum bullding costs £4.19.
inc. attractive Wnlnut. veneered wo
cablinet 12in. x 6iin. x 5

R.S.C. PORTABLE
TAPE RECORDER

A completely assembled unit in attractive
two-tone rexine covered carrying case.
Auto-erase. Fast

o REGEI E K"-s rewind. Takes up to 5iin. tape spools. High Flux
RADI \l R speaker, 3 watts output. JInputs for Carr. 10/6
- Radio/Gram and ‘' Mike.’ For 230/ 5
Including 6 wvalves, Printed 250 v. c.p.s. A.C. mains. Sen-

Circuit and oodmans satmnal value ! Price. lnc]udmg

10° x 6” Elliptical Speaker. *Mike ' Reel of best qual <
Pre-aligned LF.T.s Made t0 | and empty spool. Usunl 12 mont.hs guarantee,

H.P. ’Iq‘erms: Deposit 44/- and 12 monthly payments

Type BML. An all-dry

batcery eliminator.
Size 5§ x 4t x 2in.
approx. Completely

replaces battery sup-
plying 1.4 v. and 90 v.
where A.C. mains 200-
250 v. 50 cof/s Is avall-
able. Suitable for all
hattery portable
reeeivers  requiring
1.4 v. and 90 v. This
includes latest low
consumption types.
Complete kit with diagrams,
ready to use, 46/9.

399, or

R.S.C. BATTERYTO MAINS CONVERSION UNITS

Typ2 BM2. Size 8 x 5¢
x 2Hn.  Supplies 120v
90 v. and 60 v., 40 mA.
and2v.0.4a. to 1l amp.
fully smoothed. Chere-
by combleiely
placinz  botin . T.
batteries  anid

v, accumulalors

when connecied o
A.C. malm supply
200- B

c/s.
SUIT \I‘H.El OR ALL
BATTERY RELCEL-

VERS normally using 2 v. accumalator,
Compblete kit of parts with diagram: and

Instructions, 49/9. or ready for use, s3/g.

FUL

R.S.C. MAINS TRANSFORMERS ( guAVi¥ern

lmerlg'\vez%oz_mélo lmls)ai‘t!"'ltl‘g. l.(‘I::-'I ml-
arles 200- V. eS8, ! nl
TOP SHROUDED DROP THROUGH

250-0-250 v. 70 mA. 63v 2a,5v. 2a %ZIQ

350-0-350 v. 80 mA.63v.2a 5v.2a... 18/
250-0-250 v. 100 mA, 6.3v. 4a.5v.3a... 25/
300-0-300 v. 100 mA. 6.3v. 4a,5v. 3a... 25/8
350-0-350 v. 100 mA,63v.4a. 5v.3a... 25/8
350-0-350 v. 100 mA, 6.3 v. 4 a, 4 a. C.T-
04-5v.3a. 4 . 25/9
350-0-350 v. 150 mA, 6.3 v 48.5v3 29/9
FULLY SHROUDED Ul’RlGlll’
250-0-250 v. 60 mA. 8.3 v.24a.5v. 2a,
Midget type 2i-3-3in. .. . 17/9
250-0-250 v. xoomA 63v 4a.5v.3a..26/9
300-0-300 v. 100 mA, 6.3 v. 43.57.38_.23!9
350-0-350 v. 100mA 63v.4a.5v.3a... 28/
300-0-300 v. 130 mA. 6.3v. 4a.63v.1a,
for Muliard 510 Amplifier ... ... 359
350-0-350 v. 150 mA.6.3v.4a.5v. 3a... 33/9
425-0-425 v. 200 mA, 63 v. 4 a. C.
63v.4a CT.5v.3a Sultabl
Williamson Amplifier, etc. .. ... 4979

FILAMENT TRA\'\TOI(\II RS

All with 200-253 v. 50 c/s. prlmanes 83 v.
1.54a. 5/9:83v. 2 a, 718: 0-183 v. 2 2, 7/9:
l?’\ala. 7/11: 63 v. 3a, 8/11; 3.3 v. 5 a.
17/

OUTPUT TRANSFORMERS

Midget Battery Pentode 66:1
354, eto.

Smali Pentode. 50000 to 30

Small Pentode 7/3.0000 to30 .

Standard Pentode 50000 to 30

Standard Pentode, 7/8.0000 to 3g
10.0000 to 3g

Pugh -Puali 10-12 watts 6V6 to 30 or

0.
Push-Pull 10-12 watts to match 6V6
0 3-5-3 or i50 ..
Pu.sh Pull F‘L‘M to 3 or 150 ...
Push-Pu]l 15-18 watts. 6L6. KT66
Push- Pull for Mullard 510 Ultra
9/9

Lineal
Push—Pull % watts, sectionauy
wound 6L6. K'T66, etc,. to3t0150... 47/9

for

ELIMINATOR TR .A\\'ﬁll-‘lll{.\ll'}l!s
... 15/9
e 9/9

Primaries 203-250 v. 50
120 v. 40 mA. 5-0-5 v. 1 a.
90 v. 15 mA. 4-0-4 v. 500 mA.

SMOOTIHING CAOKES
153 mA. 7-10 H 250 ohms..
10 mA. 10 H 200 ohms .
80 mA. 10 H 350 ohms ...
6) mA. 10 H 400 ohms
CHARGER TRANSFORMERS

All with 200-230-250 v. 50 ¢/s Primaries :
09-15 v. 1} a. 12/9; 09-15v. 3 a, 169 ;
0-9-15v.5a. 199 : 0-9-15 v. 8'a. 23/9.

AUTO TRANSFORMERS,
0-110/115—230 250 v. 811 50hwatt

COLLARO CONQUEST 4-SIPEED
AUTO-CHANGER with high fidelity
Studio plck-up. Latest model. Brand
new. Cartoned. For 200-230 v. 59 c.p.s.
A.C. mains. Our orice £7,11.8. Carr. /6.
COLLARO  4-SPEED SINGLE
IPLAYER UNITS. Typs AC/4/561 with
turnover crystal head. £8. . .8. Carr. 46,

www americanradiohistorv com
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT

A complete set of parts to construct a Stereo amplifier with an
For A.C. mains input of 200-250 v,
Sensitivity 130 m.v, Ganged
Vol. and Tone Controls. Preset balauce control,
and point-to-point wiring diagrams supplied,

undistorted output total 6 watts.
Outpuns for matched 2-3 ohm speakers.

Full instructions

Only good quality Carr.and pkeg.5

components and latest high grade valves used. Exceptionally realistic reproduction

can be obtained at ample volume for the home, as can be demoustrated
surroundings at our County Arcade premises. A really sensational offer.

in typical

STEREO LQuUIrME \' v OFFER,
Comrising  Al2  Kit.

matched 8in, LfSpeal\er‘ Eﬁ ]g ﬁ
and Acos T/O Stereo head

with diamond stylus suit- Carr. 7/6

able most plck-ubs.

BUILD A TR \\\!NI‘()RISLI)
BECORD PLAYFLD to operate from
G v. Dry Batteries. Total

cost of parts Only - -

Unlt is housed in attractive

portabvle cabinet and will play standard
7in. 45 r.p.m. records at ample output
level All parts available separately.
i.e. Garrard Plaver Unit with pick-up.
£3.19.6. Portable Cabinet 29/6.

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

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Contro! Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. Hum ievel
70 db. down. Freguency response -+3 db,
30-30.000 c/es. A specially designed
sectionally wound ultra linear output
transformer is used with 807 output
valves. All components are chosen for
rel 1b1!1tv Six valves are used. EF86.
EFu CC83, 807. B07. . Separate
Bas and Treble Controls are provided.
Minimum input required for full output
is only 12 millivolts so that ANY KIND
O MICROPHONE OR PICK-UI 18

SEITABLI. he umt is_designed for

ClrLuBs 5 THEATRENS.

HANC NIITDO()R FL

1 . se with Electro:

€ \ UllAl( STRING A

ete '‘or standard or long-playing reco
"UTSOCKET IR OV lI)L L.T

HT for a RADIO I F LR NIT.
An extra inpui with ociated vol.
control & provided so thm. two separate

inputs such as Gram and * Mike ’ can he
mixed. Amplifier operates on 200-250 v.
50 crcs. A.C. Mains and has output for
3 and 15 ohm speakers, Complete kit of

parts with {ully punched

chassis and point-to-point

GNS wiring diagrams and in-

* structions. If required

cover as for AB can be

Carr. 10/ supplied for 18/9. The

amplifier can he supplied. hctoly bmlt
with 12 months’ guarantee. for £
TERMS: DEPOSIT 24/9 and 12 monthly
pavments of 24/9

LAR ‘DIATONIC 10-14 WA'IT
Gl FIDELITY PUSH-PULL
'RA LINKE AI( A'\II'LII'ILR
200-250 v. A.C. ns.  Valves ECCS3.
ECC83. EL84. EL84 [‘ZBI Self-contained
Pre-amp Tone Control stage. Separate
Bass and Treble Controls. Independent
* Mike ' and Gram input sockets. Outputs
for 3 and 15 ohm speakers. Only 12 GNS.:
or Deposit 22/3 plus 10/- carr. and 12
monthly payments of 22/3. Send S.A.E.
for leaflet.

AR 1,50 50 \'\'ATl‘ oA, \Ml'l 1-

1.1

[ SRS L High quality and sensitivity.
19 GNS, Send S.AE. for leafiet.

GARY IRARD 4SPEED AUTO-
CHANGRRS. Type RCI20H. Very
fimited numberat only £10.19.6. Cary. 6/6.

RS.C. 3-4 WATT A7
HIGH-GAIN AMPLIFIER

LINCAR 145 MINJATURE 4/5 WATT
QUALITY AMPLIFIER. Suitable for
use with any record playing unit, and
most microphones. Negative feed-back
12 db. Separate Bass and Treble Controls.
For A.C. mains input of 200-250 v. 50 c/cs.
Output for 2-3 ohm speaker. Three minia-
ture Mullard valves used. Size of unit
only 6-5-5{in. high. Guaranteed for 12
months. Only £5/19/6. Send S.A.E.
{llustrated leafiet. Terms. Deposit "26
and 5 monthly payments of 22/6.

AMIEM
G

RADIOGIRAM  CHASNSIS
QUALITY €-8 WATT 1"USH-
PULL OUTPU
For 200-250 v. Mains, Long wave, Medium.
F.M. and Gram. Complete with 8 B.V. A,
valves. Guaranteed 12 months. Only
29 (NS, Or Deposit £2.12.0 and 9

monthly pavments of £2.12.0.

R.S.C. 4-5 WATT A5 HIGH-GAIN AMPLIFIER

home, s
quired for

~ ‘]’)Al‘d“‘.

Radio 1%
1 ol 200-230-250 v. 50
Kit is complete in ¢

aseplate) with Rlue I

strucetion ptionut

phis 3/6 ¢ or Deposit 22/6 .mu 5 monihly p:

R.s.C. PORTABLE GQUITAR
AMPLIFIERS

Junior 5 watts Iligh (Iu.llllv ouiput,

Sepamte Bass and Treble *Cut’' and

* Boost ' controls.  Sensitivity 15 m.v.,
Twin mmlts Iligh Flux 8in. Louwdpea}\ex

bullt-in’ Handsome, stxon gly made
Cabinet (size approx. 14 % 14 £ 7in.) finished
in satin walnut, and

fittedcarrying
handle. H.P. ’1‘erms c “
Deposit £1 and 2

monthly payments
of £1. 3

senior 10 watts JEgh Fidelity autput,
Separate Bass and Treble 'Cut’ and
‘Boost ' controls, Twin separately
controiled high gain inputs so that
two mstruments such as Guitar and
String Bass can be used at the same
time. Two loudspeakers are incorporated,
a high Flux 12 in. for Bass notes and a
7 x 4 m. elliptical for Treble. Cahinet is

well made and finished sa.tm watnut.
Size approx. 18 x 18 x 8 i
H.P. Terms. Deposit 23/6 and
12 monthly payments of 23/6. GNS.
Both models for 200-250 v. A.C. "
mains. Carr. 10/-
12im. 10 WATT HIGH QUALITY
L()UI)-
m:s w
POLISTIED
WALNUT
FINISIHE
CABINET
Gauss 12,000
lines.Speech
coil 3 ohms
or 15 ohms.
Only £4.19.6
Caurr. o/
Terms : De
posit 1L~
and 9 momhl\ paymem‘ of 114-.
VATYT HI-F1 LOUD-

S r. ‘l\(\ll\l’,l\ Size 18 x
8 X 8 in. Finish as above. Terms: Deposit
13/10 and 12 monthly pavments of 13/10.
Only £7.19.86. Can 86

(()\CLNTI\I(, (Dual Cone)

A highly-sensitive
I ¢lub, cte.
ull ouiput so that it is suitable fo
he fatest high lidel
.lll other {ypes of pick-ups and p
Bass
full
negligible bei

) Rive

]ll 1 level s
negative l(‘mllmcl\
and L. l‘

d-valve quality amplitier for the
Only 50 millivolls input is rve-
use with
tddition to
all " milkes ",
are  provided.
lony- o record  equaldization.
z 71db. down, 15 db. of
used. ILT. of 300 v. 2
is avaitabhle rm' the

¥ opick-np heads, in

and Treble Co

L’ (Iu
rady for use 25/- X
wents ol 22/¢ for assembled

PLESSTY DUAL CONCE NTRIC 12|||.
15 ohms HIGH FIDELITY { PN
{12.000 lines) with buflt-in twceter (co
pletely separate ciliptical speaker Mth
choke, condensers. etc.), providing extra-
ordinarlly realistic reproduction when
used with our A8 or similar amplifier.
Rated 10 watts. Price only £5/17/6.

Bi-Fi CRYSTAL PICK-UP JHEADS.
(Tulnovex type with sanphire stvlu

HGP59. Standard xeplacemem for Gar-
rard and B.S.R. B.S.R. Ful-f, Garrard
GC2.19/9.

POWER PACK KTV, Outout 250 v. 50
mA, fully smoothed and 6.3 v. 1.5 a. Con-
svtm" of Mains Trans.. Seleniam Recti-
fier, Smoothing Choke, Double Electroly-
tic Condenser. Chassis 6in. x 3iin. and
Circuit. Only 18/9.

.M. SCEA KERS. 23 ohm. 2‘m Perdio
21/9. 5in.. 17/9. 64n., 18'9. 8in.. 19/9.
i 10m 26/9. 10 x 6in. 29/9.
. R9/11. W.B. “ Stentorian’

- 15 ohms type HF1012 10 watts. hi-
fidelity type. Recommended for use with
our A8 Amplifier, £4.10.9. 12In. Plessey
2 ohms 10 watts (12,000 lines). 53/6,

TWELTERS. Plessey3 ohms 19 8.

(-ISA M I‘UIH' 2-3 \\ \l'l G
AMPLIF For use with any single
or auto-change unit. Output for 2-3 ohm
speaker. For 200-250 v. 50 ¢ p.s. A.C. mains
Over-all size 117in. x 2iin. " 2tin. Controls :
Vol. and Tone with switch. Guaranteed
12 months. Only 59'6.

ERHUET FLI IJ‘II"I' l NIT. Design ol
a high quality Radio Tuner Unit (specially
suitahle for use with any of our Ampli-
fiers). Delaved A.V.C. employed. The
W.Ch. Sw. incorporates Gram position.
Controls are Tuning, W.Ch. and Vol. only
250 v, 15 mA. H'T. and L.T. of 6.3 v. | amp.
required from amplifier. Size of unit ap-
prox. 8-6-7in. high._Simple alignmeat pro-
cedure. Point-to-Point wiring diagrams.
instructions and priced parts list with
illustration. 2/6. Total bulldlng cost

15/-. For descriptive Jeaflet send S.A.E

\ 4‘3
I’Iu\\l R UN

Far 2 4 2 ains i . Py i
I'::l’:oqi?ls(‘% \;"]5(? gllfeéiﬁ:-!lql’ ):1 m\"::'(In 10in. I. SPEARERS. 35 ohms. head for Stereo and Menaural. Only
exeeption of oulput wattage, AS5. Limited number at only 29/9 £6 199, carr. 46.
annifier. Compleie Kit wi dii- TERMS : C.W.0. or C.0.D. No C.0.D. under £1. Post 1/9 extra under £2: 2/9 extrs under £5.
grans., £3.15.0. Carr. 3/6. Open 9 to 6 : Weds. until 1 p.m. Trade supplied. S.A.F. with all euguiries.
Mail Orders to 29-31 Moorfield Rd., Leeds 12.
R s c BRADFORD MANCHESTER Catlers to 5 and 7 County (Mecca)Arcade Briggate, Leeds |,
and 8-10 Brown St. {Market St.), Manchester 2,

and LEEDS

or 56, Morley Street, (Next to Majestic Ballroom) Bradford.

(Leeds) Ltd.
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908 PRACTICAL WIRELESS March, 1960

BENTLEY ACOUSTIC CORPORATION LTD.

THE YALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone : PRIMROSE 9090

EXPRESS POSTAL SERVICE ! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/6 EXTRA TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.0.D. SERV:CE.

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 6d. EXTRA.

0A2 17/6/6C8 12/6|6X4 6/6|19BG6G 7475 7/6|EABC80 9/-|EL4I 9/-|LNI52 10/6]QSI50/15 |UCHS8I 9/6
082 17/616C9  12/6|6X5GT  6/-| 23/3 9002 5/6 EAC9l 7/6/EL42 13/11|LN309 1I/6 10/6/uCL82 /6
024 6/-|6C10  10/616/30L2 10/~ 19HI  10/-|AC/PEN ~ |EAF42  9/6 EL8I  12/6MH4(C) 7/-RI2 9/6/UCL83 19/3
1A3 3/- 6CD6G 36/6 7A7 12/6(20DF  15/3| S-pin 23/3|EB34  2/6|EL84 8/6|MHL4  7/6.RI8 14/-|UF4] 9/
1AS 4/-|6CH6 12/6/7B6  21/3|20F2  26/6| 7-pin §5/- EB4| 8/6|EL85 13/11/MHLD6 12/6/R19  19/11{UF42  12/6
1A7 15/-16D3  19/11|78B7 8/6|20L1  26/6| AC2PEN] |EB9! 5/6|ELSI 5/-\ML4  12/6/S130  15/-{UFB0  10/6
1CS 12/8|6D6 6/6{7C5 8/-|20PI  26/6| DD 26/6/EBC3 23/3{EL95  10/6({MUI4  9/-1SD6 12/-{UF8S  10/6
1D5S 9i-|6ES 12/6(7C6 8/-120P3  23/{3|ACSPEN EBC33  7/-'EM34  10/-|MX40 15/«|SP4(7) 15/-|UFge 17/I1
1D6 13/6|6F1 26/6|7D8  23/3|20P5  23/3| 23/3|EBC4l  8/6 EM7I  23/3[N37  19/11 SP4I 3/6|UF89 9/-
IHSGT 11/- | 6F6G  T/-|7TH7 8/-|25A6G I1/-|AC6PEN 7/6 |[EBC8I  8/-|EMBO  9/6|N78  19/11 5P42  12/6|UL4l 9/-
L4 6/-|6F6GTM 8/-'7R7 12/6125L6GT 10/-|AC/5G 23/3 [EBFBO 10/-|[EM8I  9/6[Ni08 19 11 SP6I 3/6|UL4s  26/6
ILDS 5/- |6F8 12/6 757 10/6|2504  16/7|AC/TP 33/2|EBFS3 13/11|EM84 10/6[N308 20/7/SU25 26/6/UL46 14.6
ILNS  5/-/6FI1  17/3|7v7 8/6/25YS  10/6{AC/VPI 15/-|EBF89  9/6|EN3I  37/-[N339 29/l0{SU6l 9/6lUL8B4  8/6
INSGT 11/- 6FI2 5/617Y4 8/-|25YSG 10/-|AC/VP2 23/3|EBL21 23/3[EYSI 9/6 P61 3/6/T41 23/2jUM4 173
IRS 7/6(6FI3  11/6|724 18/7|2524G  9/6|ATP4  5/- |[EBL3l 23/3(EY83  16/7|PABCS0 TDD4 24/T:UMS0C  15/3
154 9/- 6Fl4  26/6 8D2 3/6125Z5  10/6|AZI 18/7|EC52  S/6|EY8B4  14/-| 13/11|TH4B  I5/-lURIC  9/-
155 7/6|6FI5S  15/3|8D3 5/6/2526G 10/-[AZ31 10/-|EC54 6/-|EY86 |o/. \PCCB4  8/- [TH41  26/6juve  19/11
1T4 6/-|6F16 9/6|9BW6  15/3|2526GT AZ4l 13/11 |EC70  12/6(EZ3S _|PECBS  9/6/TH233 33/2(l0U7  16/7
1US 10/-(6FI17  12/6/9D2 4f-| 16/7{B36  24/T|EC92  13/3|EZ40 6|PCCSB n,n [TH2321, 20/-lUUS  26/6
2A7 10/6(6F32  §0/6/10CI  12/-[27SU 19/ii(BL63 7/6(ECC32 10/6|EZ41 7/6(PCC89 [4/-TP22  I5/-lUUS 7/6
2P 26/6 6F33 7/6 10C2  26/6 28D7  7/-|ClI 12/6 [ECC33 8/6(EZ80 7/-|PCF80 8!- TP25  19/6|UYIN  18/7
2X2 4/616G5 6/6 1002  12/-{30CI 8/-|CIC  12/6|ECC34 24/7|EZ8I 7/-|PCF82 11/6/ TP2620 33/2]UY2I 16/6
3A4 7/-16H6GTG 3/- | I10FI  17/6 130Fs 7/-|CBLI  26/6 |[ECC35 B8/6/FC2A 24/7|PCL82 12/6/TY86F 13/3jUY4l  7/6
3AS5 10/6 {6H6GTM 3/6 IOF9 1076 (30FLE  10/-|{CBL3I 23/3|ECC40 23/3|FC4 15/-|[PCL83 11/6/U12/14 12/-{UY85  7/-
3B7 12/6 6/5G 5/-[10LD3  8/6{30LI 8/-[CCH35 23/3 ECC81 8/-(FCI3  26/6/PCL84 12;6/Ul6 12/-|VMS4L 23/3
3D6 5/-|6]5GTG 5/6|I10LDI} J0LIS §4/-[CKS506 6/6 ECC82 7/6|FCI3C 26/6 PENA4 23/31U18/20 9/-|VP2(7) 12/6
3Q4 7/6|615GTM  6/-| IS/01|30P12  8/-[CL33 19/3|ECC83  8/-|FW4/500 PENB4 26/6/U22 8/-|VP4(7) 15/-
3QSGT  9/6(6]6 5/6 10PI3  15/6|30P16 a,L Ccvel |0/6 ECCB4 9/6 9/-|[PEN4DD  |U24  29/10|VP2B  14/6
354 7/5(6}7G 6/-(10P14 19/3|30PLt 11/6{Cv271 10/6|ECC8S 8/6 Fw4/800 26/6/U25 17/11|vP4B  23/3
3v4 7/6'6)7GT 10/6(11D3  24/7(3I 7/6|/Cv428 30/- | ECC88 23/11 9/-|PEN2S 19/11|U26 10/-ivPI3C  7/-
SRAGY 17/8/6K6GT 8/-/12A6  6/6|33A/158M |CYI 18/7 |[ECC91  5/6/GZ30 10/6|PEN36C  |U3I 9/6/VP23 /6
5U4G  8/6 6K7G  5(-|12AC6 15/3 30/-[{CY3§  16/7|ECF80 11/6{GZ32 12/- 10/6(U33  26/8VPal 6/6
Sv4G  11/-16K7GT  6/-112AD6 17/3[35/51 12/6|DI 3/-|ECF82 I0/6‘GZ34 14/-|PEN4ODD  |U35  26/6{VR105/30

5Y3G  8/-16K8G  8/-|12AE6 13/11{35A5 21/3|DIS walscm 26/6 H30 5/- 25/-(U37  26/6 9/
5Y3GT 7/5{5K8GTG _ [12AH7  8/-|35L6GT 9/6|D63 §/-|[ECH2! 23/3|H63 12/6 [PEN44 26/6/U43 9/6|VR150/30

523 12/5 12/6{12AH8 12/6(35W4  7/6|D77 5/6 |[ECH3S 9/6 HABC80 PEN45 19/6/U45 9/6 9/-
5Z4G 10/ 6K25 19/11 12AT6é 7/6(35Z3 10/6|DAC32 ii/-|ECH42 10/6 13/6 |PEN45DD  |US50 8/-|VT6IA  5/-
SZ4AGT 12/5/6LI 23/3|12AT7  8/-{35Z4  6/6|DAF9l 7/6/ECH8I 9/-|HL23 10/6 26/6 US2 8/6/VTSOl  5/-
6A7  26/5/6L6G  9/6|12AU6 23/3|35Z5GT 9/-|DAF96  9/-|ECH83 13/I1|HL23DD PEN46  7/6/US4  19/11lwelM 26/6
6A8 13/-|5L6M  12/6 12AU7 7/6/4IMTL _8/- DD4l 13/11 ECL8O l0/6| 17/3|PEN383 23/3{U76 6/6|W76  6/6
6AB7  8/- 6L7GT 12/6(12AV6 12/7]42 23/3/DF33  11)-{ECL82 10/6!{HL4l  12/6 PEN453DD |U78 6/6)WBIM  6/-
6AB8 10/6 6LI18  13/-|12AX7  8/-|43 12/6|DF66  15/- ECL83 19/3[HL4IDD 33/2(U107  16/7IWI07 15/3
6AC7  6/5(6L19  23/3|12BA6  8/-|50C5 12/6|DF70  I5/-|EF9 23/3 19/3 PENIDD UISl  16/71W729  18/7
6AGS  6/5/6LD3  B/6|I12BE6 |o/- 50CD6G DF9I 6/-|EF22  14/-|HL42DD 4020  33/2(U20l  16/7{X24M 24/7
6AKS  8/-/6LD20 15/11]12BH7 | 36/6|DF96 9/ |EF36 6/~ 19/3[PL33  19/3|U251  14/-X31  26/6
6ALS  5/86/6N7 8/-|12E1 30/ SOL6GT 9/6|DF97  9/-|EF37A  8/- HN309 24/7|PL36  14/-jU281 19/11 X4| I5/-
6AM6  5/6 6PI 19/3[125GT  4/6/53KU 19/11 |DH30 I5/6 EF39 s/s HVR2 20/-|PL38  26/6|U282  22/7)X61(C) 1216
6AQS  8/66P25  12/6|12]7GT 10/6|72 4/6|DH63 EF40  15/-|HVR2A 6/-{PL8I  12/6(U301 23/3|X6IM 26/6
6AT6  8/56°28  26/8(12KS 17/11|75 24/7 DH63(Met) EF4l 9/6(KF35  8/6 (PL82 8/-/U329  14/-1x63 10/-
6AU6 10/5/6Q7G  8/-|12K7GT 6/6|77 8/- 17/6|EF42  11/6 KK32 21/11|PL83 9/-|U339  16/7{X65 12/6
6AV6  12]1 :Q7GT 11/~ 12K8GT 14/-|78 8/6|DH76  6/6 [EFSO(A) 7/-|KL35  8/6|PL84  12/8|U403  16/7|X¢6 12/6
6B7 10/8{6R7G 10/~ 12Q7GT 6/6 (80 9/-|DH77  8/6|EFSO(E) 5/- KLL32 24/7|PL820 18/7{U404  8/6 X76M  i4/-
6BSG  4/6|6SATGT 8/4|125A7  8/6(83 i5/- \DHIOI 28/4|EFS4 5/-|KT2 §/-|PM2B  12/6/UB0I 29/10|X78  21/3
6B8GT 5/-/65C7  10/6{125C7  8/6|83V 12/6 |DHIO7 I13/11 [EF73  10/6 KT33C 10/-\PMI2  6/6/U4020 16/7/X79  21/3

6BA6  7/5/65GIGT 8/-|125G7  8/6|85A2  15/-|DK32  15/-|EF80 7/-|KT36 29/10(PMI2M 6/6/UABC8O 9/-/X101 3372
6BE6  7/6/6SH7GT 8/-|125H7 8/6|150B2 15/-(DK40 2I1/3|EF8S 7/-|KT4l  26/6|PM24M 21/3|UAF42  9/6/X109 17/3
6BG6G 23/3 6SI7GT 8/~ 125)7  8/6/185BT 33/2(DK91  7/6{EF86  12/6 KT44 IS/-[PX4  10/6/UB4l  12/-|XD(I.5) 6/6
6BH6 9/~ 6SK7GT 8/-|125K7  8/6 ISSBTA 33/2|DK92  10/6 EF89 9/-|KT61  12/6|PX25 59/8/UBC4I 8/6/XFGI 18/
6BJ6 7/6 6SL7TGT 8/-1125Q7 1276304 10/6{DK96  9/-|EF9I 5/6/KT63  7/-|PY3l  16/7IUBCBI I1/4IXFYi2 9/6
6BQ7A 15/- 6SN7GT 6/6 12SR7  8/6|305 10/6|DL33  9/8/EF92  5/S{KT66 15/)-|PY32 17/11/UBFB0  9/-|XFY34 17/6
6BR7 23/3 65Q7GT 9/- 12Y4 10/6/402Pen/A |DL66  15/-|EF97  13/3|KT88 22/6 PYBO  7/6|UBF89 9/6/XH(I.5) 6/6

¢BW6 10/6/6SSTGT  8/- I486 19/3| 23/3|DL68  15/-/EF98  13/3|KTW6éI 8/-|PYSI 9/-{UBL21 23/3[XSG(I.5)

6BW7 7/-.6U4GT 12/6 1407 23/3|307 76/DL92  7/6|EK32 /6 KTwe2 /- |PYB2  7/-UCC8S 1477 6/6
6BX6  1/- 6USG  7/6 HS7 27/121956 3.|DL94  7/6/EL32  5/6 KTweé3 8/-|PYB3  9/5UCC8S 9/-|Ye3 7/6
6C4 7/-|607G  8/6/I1SDI  26/6 1821  16/7|DL96  9/- EL33  12/6 KTZ41 8/-|PZ30 19/01UCF80 16/7(263  10/6
6C5G  6/6/6V6G__ T/-|18 23/3(5763  12/5(DM70  7/6/EL34  I5/- KTZ63 10/6|QP2I  7/-\UCH2I 23/3|Ze6  20/-
6Cé 4/66V6GTG 8/-119AQ5 10/6/7193 5/-|EAS0  2/- EL38 16‘6 L63 6/-/QP25  15/-UCH42 9/61Z77 5/6
FULL 1RANGE OF TRANSISTORS AND GERMANIUM DIODES 1N TECHNICAL DATA AND PRICES FREE ON

ECEIPT OF SELF ADDRESSED ll:‘\VhL()l
NEW METAL RECTIFIERS—FU LLY GUARANTEED Technical leaflet on Metal Rectifiers free on receipt of S.AE.

DRM-18 15/4 | RM-I 7/- | WX3 3/6 | 14A100 27/- 14RA 1-2-8-2 17/6 I6RE 2-1-8-1 8/6
DRM-2B 16/2 | RM-2 9/- | wX4 3/6 14A124 28/- | I4RA |1-2-8-3 Zl’- I18RA I-1-8-% 4/6
DRM-3B 23/3 | RM-3 9/6 | WX6 3/6 | 14A163 38/- | 14RA 2-1-16-1 ZI/- I8RA -1-16-1 6/6
Lw7 21/- | RM-4 16/- | 14AB6 17/6 14BI130 35/- 16RC t-1-16-1 8/6 | IBRA 1-2-8-1 1/
RM-0 71t | RMS 19/6 | 14A97 25/- 148261 11/6 | 16RD 22.8-1  12/- | 1BRD 2-2-8-1 15/~
VOLUME CONTROLS Standard Can ELECTROLYTIC CONDENSERS  Wire-ended Tubular

vith long spindle andl 8 x 8 x 8 mid., 400 v. 3/6,100 x 400 mfd., 275 v. I2/6|32 mid., 350 v. 2/6| 8 x 8 mfd., 450 v. 3/~
ole switch, 4/6 each.|32 x 32 mfd. 450 v. 5/9/100 mfd., 275 v.  2/¢| 8 mid., 450 v. 1/9(16 x 16 mfd. 450 v. 4/-
SOK, 100K, 64 x 120 mid., 350 v. 8/31200 mfd., 275 v.  3/6 16 mfd., 450 v. 2/9/32 x 32 mid., 350 v. 4/—
1 meg. 2 meg. 60 x 250 mfd., 275 v. %/6 100 x 200 mfd., 275 v. 9/6132 mfd.. 450 v. 3/9| 8 x 16 mfd., 450 v. 3/9
L\I'GS CASH WIT! ORDER OR C.0.D. ONLY. POST/PACKING ( IIARGFS Gd. I'FR ITEM : €.0.1). 2/8
“§ VALUE £3 UPWARDS POST FREE. ALL VALVES BOXED, LLY CUARANTEED, AN

'trn FIROM THE WORLD'S FINEST MANUFACTURERS. PERSON u. Shorrs RS WELCOME EROM
18 1 ‘ATALOGUE OF OVER 1.000 DIFFERENT VALVES, WITH FULL TLI(V[S OF

QUIRE lOR ANY ITEM NOT LISTED WITIl S.A.LE.
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WIRELESS 909

OSCILLOSCOPE
A.C. MAINS 200-250 VOLTS

ERVICING
USING

b.C.

SIMPLIFIED S
PROBLEMS  WIIEN
THI,

‘TESTGEAR’ SCOPE
3in. D.C. OSCILLOSCOPI

Engineered to precision stand-
ards. this high-grade instrument
is made available at the lowest
possible price, incorporating
the essential features usually
azsociated with luxury instru-
ments.

This  * SCOPE " will appeal
particularly to Service Engin-
eers and Amateurs, A high zain,
extremely  xtable differential
\'-.uuphlu-l' (30 mV/C.M.;. Provides ample sensitivity with A.C.
or D.C. inputs. Especialiy suitable for measurement ol transis-
tor operating conditions where maintenance of D.C. levels is
of paramount importance. Push-pull X’ amnlifier : Fly-back
suppression ; Internal Time-base Scan Waveform available for
external use ; puise output available for ('hecklng T.V. Line
O/I* Transforiners, etc. © Provision for external X I/ and CIXT.
Brightness Modulation. Size 10in. high, 6}ln. wlde 9in. deep.
wgt. 11} lbs. £15.15.0, plus P. & P. 7/6, or 30/- deposit. plus

. d ] hlv payments of 26/6.
e P 7{6I:“12 Zm(\mtil & !(’-z o INCLUDING

ARAN

AND TURB

8-WATT PUSH-PULL
AMPLIFIER

COMPLETE  WITH CRYS-
TAL M II\L D) gin.
1 FAKER

0 250 v. Size 103in.
Incorporating 6
valves. H.FF. pen.. 2 triodes. 2
output pens and rectifier. For
use with all makes and type
of pick-up and mike. Negative
feedback. Two inputs. mike
ant gram. and controls for
same. Separate controls for
Bass and Treble lift. Response
flat from 40 cvcle: o 15K c6.,
4 db down to 20 K/os. Qutput 8 wates at 5% total distor.

A.C_mains 2
x 6iin. x 2!in.

2db;
tion. Noise levei 40 db down all hum. Output transloxmer tapped

tor 3 and 15 ohm speech coils. For use with Std. or LP
records, musicai

instruments such as
Guitars, ete. £4196 P. &P 7’6
Or 20/- deposit Plus P. & P. 7'6. and 4 monthly payments of 23/-,

2-TRANSISTOR
POCKET RADIO

Plus Germanium diode. fully
tuneable over medium and long
waves. Size 34in. x 4}in. x {in.
Complete =et of comvonents
including case. 2transistorsand
earpicce (less batteries).

19/6 I’Péauf’ 1/6.

Point 10 point wiring diagram
1/6. free with kit.

PUSH-+#ULL OUTPUT STAGE
Inclusive of trersistors with input and output transformers to
mateh 2 ohms -1 eech c0il. suitable for use with the above kit.
Compiete kit oi parts ncluding transistors.

19 6 Plus
LA ATy
Point to point wiring diagram 1/6. free with kit

/DC POCKET MULTI-METER KIT

Comprising 2in. moving coil meter,
scale calibrated in A.C./D.C. volts,
ohms and milliamps. Voltage range
A.C./D.C. 0-50. 0-100, 0-250. 0-500. Milli-
amps 0-10, 0-100. Ohms range 0-10.000
Front_ panel, range switch. wire
wound pot {for ohms zero settine).
rougle switch. resistor and rectifier.
In grey hammer finish case.

A.C

i o

19/ Plus Built and te<ted
P& P 115 7 6 extra.
ng diagram 1,-, fres wivh kit

Point tu potut wir

SIGNAL GENERATORS

Cash £6.19.8 or 25/- deposit and
6 monthly pavments of 21°6.
Post and Packing 5/- extra.

Coverage 100 heis-1C0 Mce s
on fundamentals and 100M ¢ 5
1o 200 Me/s on harm
Metal case 10in. x X
54n.. grey hammer finish
Incorporating three miniature
valves and Metal Rectifier.
A.C. Mains 2007250 v. Internal
Modulation of 400 cps. 1o a
depth ot 209 Moduleted or
unmodulated R.F. output continuously variable 100 miilivolrs.
C.W. and mod. switch, variable A.F. output. Incorporating magic
eye as output indicator. Accuracy plus or minus 2¢,

Cash £4.19.6 or 25/- deposit
and 4 monthily payments of
21/6. Plus Postage and
Packing, 5/-.

Coverage 120 Kc/s-84 Me/s.
Metal case 1Cin. x 6iin. x
4iin.  Size of scale, 6iin. x
3tin. 2 valves and rectifier,
A.C. mains 230-250 v. Internal
modulation of 400 ¢ p.s. to a

depth of 30%. modulated or
unmodulated R.F. output
continuously variahle 1C0
milhivolts. C.W. and mod.

switch variable A.D.output and moving coil output meter. Grey
hammer nnished case and white panel. Accuracy plus or minus 29,.

B.S.R. MONARCH 4-speed plays 10 records 1
UAS WITH
FUL-FI HEAD

£in. 10in
or Tin. at 16. 33. 45 or 78 rpm
Intermixes7in., 10in and 12in. records
of the same speed. Has manual play
position ; colour brown Dimensions:
12}in. x 103in. Space required above
baseboard 41in.. below basehoard
2%in.  Fitted with Full-Fi turnover
crystal head.

£6.19.6 ™
With Sterco
P. &P

5/-

us §'- Postage
& Packing.

Head. £7.19.6. plu

CHANNEL TUNER

Will tune to all Band I

and Band 1II  stations "’""’7-,,\'
BRAND NEW by famous 000
manufacturer. Complete = 287

with PCC84 and PCF80 e
valves (in series) L. —

16-19 or 33-38. Also can 7%

be modified as an aerial

convertor (instructions

supplied?.

Complete with knobs.

22/6 Plus S6P. & P.
EATER TRANSFORMER to suit

the above. 200200v 6/.  Plus 1'6 P. & P.

MAINS TRANSFORMERS

All with tapped Dnmarlec 200-250 volts 0-160, 180, 20C v., 60 ma.,
€3 v. 2amps. 10/6. 320-0-320 v. 75 ma.. 5.3 v.. 25 amp., 5 v..
10/6. 280-0-280. 80 ma. 63 v. 2 amp 6.3 v. 1 amp..
Postage and packing on the above 3,

RADJO CHASSIS

ALC. MAINS 200/250 v.  Medium & Long Wave Superhet.

4 valve and rectifier. Complete with 8in. P.M. speaker. Valve
line-up 6K8, 6K7, 6Q7. EL32 and rectifier. These have heen used
but fully serviced with new Electrolytics a2 6 Plus 7/6
and valves. FULLY GUARANTEED. / P. &P

F M. TUNER UNIT

Permeability tuned, by famous German Manufacturer. Coverage
88—100 Mc/s. Complete with ECC85.
Size 4in. x 2in. x 2in. /= P&P 1/6.

Circuit diagram 1/-, free with unit. 10.7 Mc/s I.F. and Discrim-

mator Coil, 2/6 pair.

RADIO & T.V. COMPONENTS (Acton) LTD.
23 HIGH STREET, ACTON, LONDON, W.3.

All enquiries S.AE. Goods not dispatched outside U.K.
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COMPLETE V.H.F./A.M. RADIO FOR

Brand new set, in superb walnut cabinet
high). Covering 80-
16-49 M., 200-500 M. and
200-250 v.
Ferrite rod aerial for A.M. Controls:
wjchange., Gram.
Fully guaranteed.

(size 19" x 8}
100 Mc/s.
1,200-2,000 M. Mains trans.
with 3 tappings.
volume on/oti tone. tuning,
speaker position provided.
packing 5/- extra.

x 1447

£12.12.0

and ext.
Post and

medium and long wave superhet.

TRANSISTOR
KIT

A six Transistor pocket
radio, can be built for

£9.19.6

plus 3/6 post. Full

Printed circuit construction,

using latest miniature components, 23" moving coil speakcr,

Ferrite Aerial.
Cream, Blue or Red.

Choice of an attractive plastic cabinet in
Complete casy-to-build instruction

book included. All Parts Sold Separately.

AMPLIFIER AND
CABINET }yau Am

an ECL82 Valve and Metal
Rectifier, housed in a modern
attractive  styled  walnut
cabinet with 57 P/M Spcaker
and on/off and
tone controls.

Can be soid for

£4.12.6 "f%p

AUTO-CHANGERS
BRAND NEW OFFER

COLLARO
4-SPEED

AUTO-CHANGERS

Incorporating auto and
manual control. Com-
plete with Studio crystal
p.u. and sapphire stylus.
Plus 3/6 p. & p.

OUR
PRICE

£7.9.6

|

COSSOR MELODY MINOR MODEL 565

A transportable Model
of Ulira Lightweight
design tor use on 200/
250 v. Mains D.C. or
A.C., 40/100 ¢ s. Us-
ing 4 valves UCHSI.
UBF89, UY85, UCL82
and Internal
Aerial.

LIST PRICE 14} gns.

£8.11.6

p.- & p. 2/6

OUR
PRICE

Ferrite § :

Convert

your

Set to Mains with a |

COSSOR BATTERY
ELIMINATOR

Battery

MU2. For operation on
200/250 v. S50 c¢fs A.C.
mains. Qutput : L.T
1.5 v. 125 mA.; HT,

90 v. 10 mA.
LIST PRICE 3 gns.

OUR p. & p
PRICE 37/6 2/6
SPEAKERS
3% in. Speaker ... 17/6
5in. o . 18/
6} in. 16/6
8 in. D 17/6
6 x 4 in., 15/—
3 o5 Gy, 19/6
10x 6 in.,, 25/-
12in. o) 32/6

AMPLIFIER KIT

This is the famous Ceossor 562K
3-watt Audio Amplifier Kit,
using | EF86, 6BQ5 and SV4
valves, a 10”7 x 6 elliptical
speaker and a 4” round speaker.
This kit can be easily assembled
to provide a compact and versa-
tile printed circuit amplifier
| suitable for operation from radio
l microphone gramophone inputs.
The circuit design includes nega-
tive feed-back and high perfor-
mance loudspeakers, an easy-
to-build instruction pamphlet.
Original list price £9.15.0.

OUR PRICE £5.19.6 7%"

| B.S.R. 4-spd. mixer Auto-
changer 1ype UAS8, complete
with latest B.S.R. " ful-fi.””

Carr. & Pkg. 3/6. £6 19 6.

SUB MINIATURE CONDENSERS

8 uF x 6 volt.
10 uF x 6 volt.
30 uF x 6 volt.
50 uF x 6 volt,
100 uF x 25 volt.

ALL AT 2/3 EACH

MAINS
TRANSFORMERS

M.T.1 250/250 80 m/a, 19/6.

M.T.2 350/350 80 mj/a, 19/6.

M.T.3 0/30 volts tapped, 19/6.

M.T.4 150 watt Auto Transformer, 19/6.
M.T.5 Battery Charger 4 amp., 19/6.
M.T.5a Battery Charger 1} amp., 16/6.

STANDARD
ELECTROLYTICS

8 uF x 450 volt,
8§ x8 x450volt, 2°4.
16 mf. x 450 volt, 2/3.
16 x 16 x 450 volt,
32 uF x 450 voli, 36
32 x 32 x 450 volt, 5 /6.

3/6.

BARGAIN
OFFER

17" Tube by well-known manu-
facturer Type CME/1702 (Sub-
standard). Price £5 ]
(Callers only.) .

WIRECOMP ELECTRONICS

A“RROW ROAD, LONDON, W.9.

Hours of business : 9 a.m.-6 p.m. Open all day Saturday.

ATRENIE

CUNNINGHAM 9530
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A SELECTION OF
HIGH FIDELITY
PORTABLE TAPE
PREAMPLIFIERS

Adds ‘“ Hi-Fi *’ TAPE RECORDING
TO YOUR EXISTING AUDIO
INSTALLATION

IN ALL MODELS WE
INCORPORATE THE
TYPE «C”
PREAMPLIFIER

AND OFFER IT COMPLETE

IN CASE WITH .

T'he new COLLARO °* STUDIO " 3 Speed Deck
H.P. Deposit. £7.6.0. 12 months £2. 13 6.

TthCOLLARO Mk. IV * Transcriptul’ '35

1960

s ) 1B

TAPE EQUIPMENT

(a)
(b)

£36.

HiB. 2 mo
The New 'I‘PUVO M Tape Deck.
H.P. eposﬂ. £8.14. 0 12 monbhs £
(d) The BRENELL VSSpeed eck
Deposit £10.6.0. 1" months £3 15. 7 £61 0.0
{e) The WEARI’II‘ MODEL an; Tape De: k Ch
DepOSlt £12. 12 months
«C ””

STERN'’S MULLARD TYPE
TAPE PREAMPLIFIER-ERASE UNIT

INCORPORATING THE.NEW FERROXCUBE POT CORE PUSH-
PULL OSCILLATOR and 3-SPEED TREBLE EQUALISATION
means of the latest FERROXCUBE POT CORE INDUCTOR

CO'VI(P'I‘ é}TF INCLUDING SEPARATE SMALL POWER SUPPLY

KirT
OF TARTS £14

ASSEMBLED
AND TESTED .. ..£17 .0. 0
Dep. £3.8.0 and 12 of £1.4.11.
Al.SO AVAILABLE EXCLUD-
ING POWER SUPPLY UNIT
FOR £11.15.0 and £14.10.0. respectively.
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO

BE D. We present this ' Hi-Fi " Preamplifier strictly to
Muliard’s specification incorporating ONLY NEW HIGH-GRADE
COMPONENTS and the SPECIFIED NEW MULLARD VALVES. It
comprises a COMPLETELY SELF-CON' UNIT. neatly
finished in Hammered Gold with a \ery attractlvely engraved
PERSPEX FRONT IPANEL.

OR PERMANENT HIGH QUALITY

INSTALLATIONS WE ALSO OFFER (excludmg case)
(a) The COLLARO “ STUDIO ' TAPE DECK and ou

Mullard Type * C " PREAMPLIFIER and Power
Unit Assembled and Tested £32 10 o

{©)

H_P. Deposit £6‘100 and 12 months £2.7.8.
(b) As ahove hut TYPE ¥ PRFAVIPLIFIER sup- £29 o o
plied as complete KIT 0[" P ARTS s, oA
(¢c) The COLLARO Mk. IV TAPE DECK and the
MULLARD TYPE “C"” PREAMPLIFIER & £35 o o
Power Unit assembled. tested............................ L
H.P. Deposit {—:, andcg‘wg\ﬁgthé }f?TlloalF
a) As (c)sbut Type a it £32 o o
(e) ’I‘he TRUVOX Mk. VI DECK ‘and the assembled c4o o o
Type ‘C P’reamplifier and Power Unit.
H.P. Deposit £8.0.0. and 12 m(}nnth£I2r10F
) Airil,y[)‘%ve but Type " C' as om.xi)fte £36 10 o
(8) The BRENF‘II ‘Mk. V DECK and the abaemb]ed £46 o o
Type " C* MPLIFIER and POW
.P. Deposit £9.4.0. and 12 monLhS £‘3 7. 6 £43 o o
(hY As(g)but Type" C ' ascomplete KIT OF PARTS
{i) The WEARITE 4A DECK with TYPE £56 o o
assembled and tested ...
H.P. Deposit. £11.4.0 ‘.nd 12 months £4.2. 1
(Carrigae und Insuran L above quotes 10/~ a.)
PLEASE ENCLOSE S.AF VHTH ALL CORRESPO'\IDFNC‘E

STERN RADIO LTD.

109 & 115 FLEET :ST4! LONDON, EG4

PRACTICAL WIRELESS

on

YOU GAN BUILD
A COMPLETE
TAPE RECORDER
£36.0.0

H.P. TERMS Deposit £7.4.0.
12 months £2.12.10.

FORR THIS WE SUPPLY :

+ COMPLETE KIT OF PARTS
TO BUILD THE HF TR3
TAPE AMPLIFIE

THE NEW COLLARO
“STUDIO" TAPE DECK.
* PORTABLE CARRYING

CASE (as illustrated).
ESTION

* ACOS CRYSTAL
PHONE. 1.200(t. SPOOL E.M.L
TAPE.

For those who  prefer
another type of TAPE DECK
we will supply precisely as

above-—hut IN PLACE ol the COLIARO
© STUDIO " DECK—WE INCLUDE

V{ COLLARO

* TRANSCRIPTOR £39.15.o
H P. Deposn. £8 00and12 months 4

....... 8
(£1 extra to wire up the Transcriptor Switch Bankr )

(b) The New TRUVOX Mk. VI DECK.. ’
H.P. Deposil £9.0.0.and 12 months £3.6.0

£45.0.0
128 exbra )

(a) The Mlc
DEC.

(Carriage and [nsurance on all ahove is
For Constructors with  their own € Mt WL OVFER
(a) COMPLETE KIT tg build the HF/TR3 Amolifier £28.0.0

together with the COLLARO “STUDIO” DECK.

(h) As above but with HF TR3 supplied ASSEMBLED £"1 1 0. o
and TEST

H.P. Deposvt £6.6.0. and 12 months £2. 6 0.

(¢) COMPLETE KIT to build the HF ' TR3. togeth
with the Mk IV COLLARO “TRANSCRIP'I‘OR

............ £30.15.0

(€1 E\tl’l if we are required 1o wire up Deck Switch Banks.)

(d) %}sag’l;%\e but HF/TR3 supplied ASSEMBLED and £34_1 o.o
(€1 extra if we are to wire up Deck Switch Banks.)

{e) COMPLETE KIT to build the HF/ TR2. together £36 o o
with the NEW TRUVOX MK. VI TAPE DECK.

) %Egh%ve but HF TR3 supnplied ASSEM”!_BHL.,.ED and £39 10 o

H.P. Deposit €7.18.0.and 12 months £2.17.11.

(&) COMPLETE KIT to build the HF'TR3 AMPLI- £41 10.0
FIER with the BRENELL Mk. V TAPE DECKE .. =] U
(h) As above but HF/TR3 supplied ASSEMBLED and
228008 ' £45.0.0

£9.0.
Carriage and Insurance on cach above is 10/-
Attractive PORTABLE CASE is available to accommodatc the
TRUVOX or COLLARO TAPE DECKS and we offer it. together with
ROLA/CELESTION 10in. x6in. LOUDSPEAKER—ACOS CRYSTAL
MICROPHONE—and 1.200 ft. SPOOL E.M.I. TAPE—ALL FOR

£9.0.0. Carriage and Insurance 5/- extra.
TRACK

WE HAVE THE NEW 2 SPEED TWIN

TRUVOX Mk VI TAPE DECK IN STOCK £26.5.0
DEPOSIT : £5.5.0 and 12 MONTHS : £1.18.5

THE MODEL HF/TR3 TAPE AMPLIFIER

INCORPORATING
J—SPEED TREBLE EQUALI-

COI(E TNDUCTOR
PRICE for COMPLETE

PARTS £12.15.0§
IPRICE FULLY ASSEM-

BLED &
TESTED

£16.10.0

Deposit £3.6.6 and 12 monthly payments of
nality Amplifier based on the very successful
S design comp'eted in the MULLARD LABORATORIES.
ONLY NEW HIGH-GRADE COMPONENTS are incorporated includ-
ing MULLARD VALVES and a GILSON OUTPUT TRANSFORMER
. . . other features are—Magic Eye Recordm:r hand indicator—
Efiective Tone Control—Monitoring and Extension Speaker
Sockets—Has own Power Supply and can be used as independent
Amplifier for direct reproduction of Gram Records or from Radio
Tuner. Overall size 1lin. x 6in. x 6in. Can be supplied for use with
| Truvoy—Collaro—Lane--Brene!l or Motok Decks. Please spey
| which. Send S .A.E. for leaflet or 2/ for complete Assembly
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'=—SPECIAL PRICE "]

STERN S MULLARD DESIGNS Jrtryrtyr i
Des gned by MULLARD—presented by STERNS strictly to specification. | i Theskan %:{’-Aﬁﬁlfﬁe?“ﬁd"‘{ﬁg'
COMPLETE KIT OF PARTS— I%R‘(')‘ffup}?}E'a‘Mp CON- £15.15.0

= b S i he MUL- . gille=c =~ oo e = 0 VU e .
MULLARD L.(:\"R[‘)he?,-lvtv "tle 'in%-umpll- ILd) The **5-10 " and the 2-stage PRE-

& % fier descrn:‘;id lova with 5 b L. ; Iﬁl\li)!’ Both g?E%BLEdD ]aznd TESTED
which an undistorted power j i ep. an
5'10 MA'“ ou'p;:;gr uthi]ol 10 wavi)m is g months of £1.7. £18 ‘8 0
i 3 obiaine 3 combina- et
AMPLIFIER _JEENICHRE st % 1T op AT
7 mended Litl?a nfih J me" - 5% - DUAL-CHANN
thusiasts who contemplate a _versa Ang Very, hik : i o i PRE- '\‘VIPLIFIER OON-
nality home instailation. We suvvly SPECIFIED : 7 3 21.10. 0'
COMPONENTS AND MULLARD VALVES T A o |TROL UNIT ... g i
including PAR) AINS TRANSFORMER I(f) The DUAL-CHANNEL w38
(which has extra Power ‘available to drive Radio . AMPLIFIER and the DUAL-CHANNEL
Tuner) and the cholce of me latest Ultra-Linear 'PRE-AMPLIF!ER CONTROL UNIT
PARMEKO or the PARTRIDGE Qutput Transformer. BOTH ASSEMBLED and £25 0 0
PRICE COMPLETE KIT (PARMEKO £1o o o Al!.ernauvely we sugply ASGEMBLED 'TES ________________
STED, £11.10.0, H,P, Terms Deposit £ and 12 months

Tra;
B T R PORATING PARTRIDGE OUTPUT TRANSFORMER, £1.6.0 BXTRA. |55 5w
V&) THE KIT OF PARTS to build one

MULLARD'S PRE-AMPLIFIER *'5.10"" MAIN CHANNEL and the

IDUAL-CH‘\NNEL PRE- £ l 10.0

.- @ g AMP CONTROL, UNIT ...... .
JONE CONTROL UNIT I(m ONE **5-10 ” AMPLIFIER and the
| DUAL-CHANNEL PRE-AMPLIFIER

b

mploying two EF88 val\es. and designed t 1
Epe?aog with the MULLARD 3-3 and 5-10 MAIN AMPLIFIERS, ',}%ng EﬁbSEMELED and  £98 0 |
but also perfectly sult.able for other makes. T Faio é’{é"@fﬁ" 12 Tonths
PRICE, COMPLE £6 _o Alternatively we supply 58 0 0 (Carrlage&lnsurance | erms : Depo: . s

KIT OF P. 5/- extra.

ARTS. ASSEMBLED AND TESTED b aol £1 16.8. I
Our kit is strictly to MULLARID’S SPECIFICATION and incorporates : (i) KIT OF PARTS to build Two “5-10”
@ Equalisation for the latest R.I.A.A. characteristics. MAIN AMPLIFIERS  ( corpomum:
. Input for’ Crystnl Pick-ups, and variable reluctance magnetic types. meko Out ut ’I‘ran ormers) and

® Input. (a) D recthfrom é{gh Inlxp. Tape Head. (b) From a Tape Amplifier or Pre-amplifier. Ime DUAL-CHA RE-
@ Sensitive Microphone IFIER OONTROL
© Wide rance BASS and TREBLE Controls. balag . £31.0.0)

The "popular and very

o TWO o 5 10 AMPLIFIERS and tlml
successful complete DUAL—CHAN EL. PRE-AMPLIFIER
'* 5-10 ” incorpor- 3 CONTROL UNIT BOTH £36 0
!atingd(iontml Ur]l})t b et : ASSEMBLED & TESTED
roviding up to : 3
watts high quality reproduction, Input channe!s for high output [ A . H.P. Terms : Deposit £7.4.0. 12 months
ick-ups and all modern Radio Tuning Units only Specified |£2 12.0.
\IULLARD L\'l-.b are Sdllpll?lli?d ¢ ICarriage and Insurance 7/6 exira. l
BN SHIL ORMER and cholce Prices quoted are subject to £1.6.0
0 _cr r\ln‘ml)(.!: ULTRA-Linear PantridgeMlitanstor mat)
Owtput Transformers. Adequate OR ASSEMBLED £13 10. ol I e dge |
power available to £l] lo 0 and TESTED A G et e s et e et e s ]
drive Radio Tuner. -V HIRE PURCHASE (Assembied Amp. only) DEP.: £2.14.0. 12 Months: 19.10.
ABOVE incorporating PARTRIDGE OUTPUT TRANS.. £1.6.0 extra.

OMPLETE KIT OR ASSEMBLED
OF PARTS £1.10.0 o TesTE £8.19.6
plus 66 coverage andohésurla)nce} H. 1; ;rermﬂ Deénl?sn )ﬁ:lﬂu(l)u(l)
and 8 Months at £1 3 eveloped {rom the very 1)

. AMPLIFIER FOR A3-valve 3-watt design Complete to \1ULLARD’§ SPFC‘IF{CA:
s ALL HIGII QUALITY; INSTALL-TION including Mullard valves and a PARMEKO OUTIPUT
ATION TRANSFORMER,

DUAL CHANNEL
PRE-AMPLIFIER

This model incorporates two
2-valve Pre—Amle‘lers E ol
{described above combined into & Sk
Single Unit abling 1t 1o be used for both ¥
STERFO! ll()\‘lC or MONAUR AL operation. It is designed
Tl‘r;\lx:;‘ill}rrlg)ngpgrateiﬁilt‘h our range or”‘\IULLARIJ '\lAl‘\l
IPRICE: C ETE KIT OF ut will also operate equally well with any make
PA‘RTS ?MPLD B £10.0.0 i ot Amplifiers requiring an input of 250 m/volts.
Alwrnauvely ASSEMBLED H.P. Terms: Deposit £2-7-0 & OOMPLE’PE KIT ASSEMBLED

ND TESTED £11.15.0 months at 17'4. 1ts output  OF P £12.10.0 anp Testep £15.0.0
power Is 8 v\atts (3 watts per chunnel) and together with our PRE- It witl opqrabe equally wel) for MONAURAL only operation
AMPLIFIER provides s very acceptable NTEREO installation. %ith oue “5/10" Main Amplifer to which the second Main

Amplifler can at any time be added. thus very easily providing

DUAL ‘“3-3"

MAIN AMPLIFIER

Comprises two *3-3” MULLARD
MAIN AMPLIFI S

our DUAL, CI1/
LIFIER for bobh S (IJN'IIO.\IC
or MONAURAL. operatisn.

& g

for hoth STEREO or MONAURAL reproducuon Recommended
STEREO- AMPLIFIER

gomblnuﬂons for STEREQ operation
(@) The DUAL CIHHANNEL Pl! I \\"‘LIFIER together
LER.
A thoroughly recommemnted design
that very effectively meets the many VE é

(b) The DUAL CILANNEL l.'l"‘-f\\ll’l IFIER together
with two “5/i0” MAIN AMPLIFIERS.
THE ASSEMBLY MANUAL is available for 3/-,

t.h the Dual * 313" MAIN AMPLIF
~requests for a lov\ priced but zood

ey
Please enclose S.AE. if ILLUSTRATED andl
DESCRIPTIVE LEAFLETS are required . . . alter-
natively the COMPLETE ASSEMBLY MANUALS
are avatlable at 1’6 cach.

STERN RADIO LTD.

lallt\' DUAL Qvll ANNEL
e A e
Lo '£8.10.0

SVELY ASS-
"\ TESTED :10 10 0
A §iCL8Z Triode Penmde Valves are incorporated {n
~g1a * CLASS A " single-ended output stage ineach
'-ensitivu’y’ ls 300 m volts, therefore when used
“wstal Pick-Ups, or Radio Tuning Units, an
wel is achieved, or simllarly when switched
ition a combired output of 4 watts is
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There are no better value for
money Tape Recorders on the
market—If you can't call and
hear them. send S.A.E. for fully
descriptive leaflets.

Each Model incorporates the

? All prices quoted provide tor th gighl¥dsuccie€sélll HF/T%:;)ATRIP
4 1! er escribed opposite us
&QN‘P,%‘I{\TSP XE‘ I\II{IC%%E)’%(;‘I{I(E ensuring truly “ Hi-F1 " record
and 1,20 1t Spool of Tape and playback facilities
ARMSTRONG MODEL AF/208 £23.2.0
T valve AM/FM Chassis producing Max. ut.
ARMSTRONG ‘‘STEREO TWELVE > fan. . £37.16.0

The most complete AM/FM unit vet produced for Stereo, giving 6 watts
high-fidelity .push-pull output on eac ,h channel, 12 watts for monaural.
ARMSTRONG “jUBILE 1
An AM/FM chaqsls with nine valve: and Wlth push-pull output stage pro-
vidine 6 wat
ARMSTRONG AM/FM ““STEREO 44> £28.7.0
Provisfon is made for Stereo and monaural playback from pick-up or tape
Outputs provided for Sterec or Monaural tape recordings.

RADIO TUNING UNITS
DULC) MODEL FMT/2 £19.17.6
A .omlplet,e selt-powered F.M. Tuner incorpoiating automatic frequency
contr
ARMSTRONG “S.T.3” AM/FM UNITS...... £27.6.0
A sell-powered high-fidelity Tuner covering full VHF, medium, and long
wavehands with automatic frequency control on VHF
DULC!I “H4/T"” AM/FM £25.15.2
A4 waveband self-powered high-fidelity tuner covering the VHF/FM trans-
missions plus the long. medxum and short wavebands.
NI IIlRI‘ l'l TRCHASE TER VS are available on all above. Hilus-
trated  lealiels .n"ulnhll- el

A SPECIAL CASH ONLY OFFER!

This very attractive DPORTARLE AMPLITLER
gether with a good quality GRAM AMPLI-
J B B P £ s.nd a matched PV, SPPEAKER,

ALL for ONLY £8.7-G (Plus 7/6 Carr. & Ins.)
The Amplifier consists of a 2-stage design incor-
porating 3 modern B.V.A. valyes and has
separate BASS and TREBLE CONTROLS.
The Portable Case will also accommodate al-
most any make of Autochanger and is attrac-
tively finished in Mushroom Grey Rexine.
(\.\E TALSZO SUPPL'l SEPARATEI?Y)— PORTAT IS
a h stage Y

Rectifiery AMPL II‘IL“ £4 CARI(\ ING CASE £3'17'6

(¢) "ML SPEAKER 18/9 Carriage and Insurance 4/- extra.
T USPECIAL €ASH ONLY BARGAIN

A bulk purchase enables us to offer a very useiul
INTERGOM SET OR BABY ALARM for only £5.5.0
(Plus 5'- carriage & Insurance).
Consists of MASTER UNIT and one EXTENSION, providing 2-way TALK-
'I7JISTEN lacx}iiti Complete in polished wood cases, size of each only
! x 43 x 61 ig]

STERN’S MK. 1l “fidelity ”
F.M. TUNING UNIT

PRICE £14‘5.0 (rlus 5/-)C:ll'!'.

and s,

HIRE PURCHASE : Deposit £2.17.¢ and 12
Monthly Payments of £1.0.11.
Incorporates the latest MULLARD PERMEABILITY TUNING HEART
and the corresponding MULLARD VALVE LINE-UP, A really first-class
Tuner, very attractively presented and comparable t0 many offered at
g\’uoh hiﬂhe&grices Power consumption is only 1.5 amps. at 6.3 volts and
5 m/a

HOME CONG’[I!UCTORG 4 OU CAN BUILD THIS TUNING UNIT
FOR ONLY £10.10.0 (Plus B/- Carr, & Ins,) Please send S.A.E. for fully
descriptive leafiet, or the Assembly Manual is available for 1/6.

109 & 115 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 5812/3/4

PLEASE FENCLOSE S AE. WITH ALL ENQUIRIE!

.8.

(Carr.

WIRELESS

TAPE REGORDERS

and Ins. 5/- extra.)

EEFORE YOU BUY
—YOU SHOULD
HEAR THESE
RECORDERS. THEY ARE COMPARABLE
TO THE MUCH HIGHER-PRICED MODELS |
MODEL CR3'S. 1ncorporates the New

COLLARO “STUDIO” TWIN TRACK 3-Speed Deck
H.P. Terms: Deposit £8.4.0and 12 monthsof £3.0.2.

MODEL CR3AT Incorporate< the very populal Speed
COLLARO Mk. IV “ TRANSCR PTOR Deck £49.10.0
which has both upper and lower tape trac

H.P. Terms : Deposit £9.18.0 and 12 months of £3.12.7.

MODEL TR3 /Mk. V1. Incorporates the New £49.10.0
TRUVOX Mk.VI T\\ IN TRACK 2-Speed Tape Deck .
H.P.Terms: Deposit £9.18.0and 12 months of £3.12.7.

TTRECORD PLAYERS !
THE LATEST MODELS ARE IN STocK

£41.0.0

FonR
B.S.R. MONARCH UAS
4-speed mixer Autochanger
with Crystal Pick-up

.19.6

The NEW COLILARO
MODEL T:1*594 4-speed
Single  Record Player

Studio Cartridge £9 18 9

The COLLARO * (,"\QU 4- SD(‘(‘d AutOChdﬂ Jer,
Studio Pick-up ... 7.10.0
The latest C()L[‘Al((l “ CONT TAL > 4-speed

MIXER Autochanger. Studio " O ick-up £8 10.0

The COLLAI(O 4-speed Single Record Player, Studio
Pick-up £6.6.0
THE NEW B.S. R, Model UA12isin Stock A4 “ SPEED "
MIXER AUTOCHANGE £8.7.6

UA12 also availabie mcmpomtinv the B.&.1. s’lEl!r
Pick-up, plays L.P. and 78 Records 10.10.0

I.S.R. MODEL TU9 4-speed Single Revbord Player,
complete with separate Crystal Pick-up s 4.

GARRARD MODEL TA/Mk, 11 4 Speed Player fitted
high output Crystal chk Up 8.10.0

GARRARD MODEL 1RC 121»4 Autochanzer 4 speeds.
High Output. Cryvstal Pick-Up........ 0.0.0

Carriage and Insur:mce on each above 5/- extra.

“Hi-Fi” LOUDSPEAKERS
WE HAVE IN STOCK A COMPLETE RANGE BY
GOODMANS—WHARFDALE—W.B.

nd Priced Leaflets on request.

““ADD-A-DECK s
‘““MONARDECK " and Matched Preamphﬁer

Carriage and Insurance. 10

Devosit £3.12.0 £17.17.0

12 mths. £1.6.2.
operate

Designed to

through the Pick-Up
Sockets of the standard
RADIO RECEIVER
through which first-class
results are obtained. It
consists of a Twin Track
Tape Deck. incorporat-
ing matched Pre-ampli-
fier, and operates at
81in./sec. speed.
Supphed fully tested and completely assembled on an
attractive wood plinth. and only requires connections to
the mams supply and the Pick-Up Sockets, for which
purposes ‘* floating ' leads are incorporated

HOME CONSTRUCTOR
A RANGE OF “EASY TO ASSEMBLE™ 'I(El-‘\lll\l—
CATED CABINETS, Designed by the W.B. NTOR-
IAN ” COMPANY for * Hi-Fi" Loudspeaker =yst.ems or
to accommodate high-quality equipment. The acoustic-
ally designed Bass Reflex Cabirmets containing the very
successful ** Stentorian ’*. Speakers glve really first-class
reproduction and are well recommended. Models are also
avallable to accommodate high-quality Amplifiers, Pre-
amplifiers. Tuning Units. Record Players, etc. All models
are very easily assembled. in fact. onlv a ~crpwdriver is
required. Fully illustrated ieaflets are avs il tie. Inclad-
ing specifications of the STENTORIAN LOUDSPEAKERS.
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guaranteed Trnbes| 13 CHANNEL TVs
SG'MONTHS GUARANTEED 12 woxtms. § TABLE MODELS, FAMOUS MAKES, Compiele with o0

Carriage and Insurance 12/

CRM2. MWD MWE-l4, NWERC, L..£0I1E =l a
Mw22-17, Mwes-18

CRMIZL CRMIZIA. CRM1Z, MWIL-IC, ). /

MW31.17, MW31-1 } £3/-/= £5/10/- —
121K, 141K, AWIZL. CLAEH SRM123. | ;

CRMi4l CRM142, MW3l-16, MW31-74, = = /19/-
MW36-24, MW36-44 ) £3/1 0" £5 151 £7, 19/
171K, CIFM, CRMI171,  CRMIZZ, ) /

MW43-64, MWi3-69 *1-£4/5/- £6/15/- £8/19-
AW4380, Cl4BM, CI7BM. CRMISL, ,

CRM152A, CRMI152B, CRM153, NW43-80, 5 g -
DL £5/5/ £6/15/

CRM212, MWS53-20, MW53-80 £6/15/- £9/10/- —_—

NEW 108K TV TUBES §

REVACUUMED REGUNNED NEW

PECIAL OFFER: £219/-

to huge purchase direct frow source, They are untested and
are nut guaranteed to be in working order,

12//
14"

ALSO

£3.19.
£7.10.

1275 CHANNEL TV’s
Complete Table Mauiels inclu.

ling 5
salves and tubes untested. 5 ke o

CARRIAGE FREE

Many other types not listed available. 8.A.E. enquiries.
(1] ”
COLLARO “CONQUEST TRANSISTORS Sor  4/6 | FREE TRANSFORMERS
Hi-Fi 4 sl '!0 record  Auto. £6/1 9/_ ., L., and Oniput up to 80 ke/: 3 (4 .,..,-h wlth ench mannfueturer matched pair of GLTIS
Fimits] Quantity. .., lozens.) TE SPOT. It.¥. 25 POWER | watt ontput. Transistors, price 50 -
100 CONDENSERS 10/- | Mcs, 88, 89/~ per do/en XA103, 15 - xmo;, we give free the correct Pugh-Pull INPUT AND
box. A well-balanced | 17/6 : XB104, 10/- ; s 25/- OUTPUT TRANSFORMERS uf ligh Geade cou-

A must for your spares
assortent of miniature

condensers. 3-10,000 PF., T
PM SPEAKERS ifimen. conmaves.

performance guaranteed. Quotations quantitios.

U 11 e, 13-
100 RESISTORS : 7/6
A magnificent assortment. 1-2
YALVES Alégl(i}‘ggRAA]g‘ElL‘l&g 'MONTHS
PL81 5/-
8/-

VALUE AT ONLY G
EYS) §ios 5 U25 ot
4-SPEED RECORD PLAYERS
Latest Turntable, together with lightweight 8taar

(aluxy duul sapphire crystal turmmover pick-up

head. A i} lue. /
(lfiack-up m;ul;;,_v)a i £3/10/- Carr. 3/-.

ilver fuica and ceramic
Llst value over €3.

DlODEs Genrml purpom famous make. 9d.

8/e doz. GEX Black type, 3/8.
REGTIFIERS » For Chargers. seleu-
*  jum, full wave bridge,

12 volt 8-4 amps., 8/6. (Carr. 1/.) £5 per doz.
5 RM1, 6/8: RM2, 8/-: RM3,
; RM5, 21/-. 14486, 17/-;

14497, 23/ : 144100, 25/-.

CONTACT. I6RC-1-16-1, 7/9; I8RAL-1-16-1,
7/9 ; 18RD2-2-8-1, 14/-; 14RAI-2-8-92, 17/-;

14RA1-2-8-3, 20/-.
SINGLE RECORD PL:\YERS

struction and 4 Transistor Aippittler civcnit. Wil
transiorm your existing receiver or ampiitier inty
a lruly "' Mains Velume ™' outfit.

INFRA RED HEATERS
At Hui Price. 800 v, £3/-/-

Super finish.

1,200w. £3/5/- 2,000w. £3/10 -

PICK-UP CARTRIDGES

ACOS 22/8. POWER POINT 18/6.
STEIG AND REUTER 15/-. SONOTONE 17/8.

B.S.R. TAPE DECKS £9/10/-
PORTABLE RECORD PLAYERS
Coitaro 4 speed anto-chunger. 2§ watt high gain
amplifier. Super two- 13 Gns-

tone case.
Or case only 59/=. 2j-watt Amplitier complete

COLILARO 4-speed 4/546 619 0
GARRARD 4-speed 48P - £7 7 8
GARRARD 4-speed TA MKII £319 0
GARRARD 4-speed 4HF £17 15 0
10 RECORD AUTOCHANGERS
GARRARD RC75A Senior ... £7 19 0
GAREARD RCI20D MKII £ 7 6
GARRARD RCI21/4 MKIX £0 18 0
Carr. and Pack. 4/-.

on batile with Speaker, £3/10/-.

VALVES BY RETURN OF POST

SPECIAL __ OFFER
TO PURCHASERS
of any SIX VALVES marked in black type (15%

109, DISCOUNT

NEW LOW PRIGES
GUARANTEED 3 MONTHS

in dozens). Post: 1 valve, 6d.: 2-11. 1/ tee on gouds if returned unused within 14 days.
074 5/8 6B7 8/6,6J7GT  7/9,6 5/8,12Q7GT 6/-|p01EGT 9/3) DFoE 83 EC(S2 GIBIELD.) 9/6NT08  18/- T4l 7/8UCHS8] 9
1A5GT 5/-8B8G  3/8/6K6GT 6/8d T 6/8/128G7 6/-/53KU 10/8( DHE3  6/8! 30UN3 6, EM34 8/6/N152 10/6. TH30C 12/6jUCL82 113
lAcu'l' 12/8l6BA6 8/-6K7 5/8/71B35 12/6/128J7 5/8|54KU  8/8|DH7G  8/-|ECCH4 8/9|I‘M80 9/3/ P4l 4/8/ U4 8/-|UCLAZ 13 3
1C5GT 11/616BES 6/6/6K7G  2,3/7B6 9/6/128K7 5/6/61BT 11/- 7/-iECC85 8/3 EMB81  9/3/P6l ""} U8 8/6{UF41 8¢
1D5 9/8/6RGOG 12/0 GK7GT 5/- 7B7 7/3|128N7GT 8/6]6181’1‘ 11/- DK32 12/8/ ECF80 10/3| EM84  9/9{PABCROL1/- U223 6/9)0P42 /9
1H5GT 9/8|6BHG 6[9£8K 8G 8/-17C5 7/811487  14/8|75 8/-/DK91  8/9 KCF82 9/9 EMSS 10 GIPL 4 7/BU24 7 B UF! 9
3/8|6BJ6 61-161(861‘ 11/-1708 7/3(19AQ5  7/8|77 6/6 DK92  8/8 ECH21 14/- EN31 PCOHs 913/ U25 13/6{UF85 9
1IN3GT 9/9|6BR7 10/8 8K25 /8 707 7/8/19BG6G 15I-|78 7/6'[) K94 8/3 l:.CM'l.r 7/8|EY PCC83  13/9 U26 /-|UF! 148
1Ro 8/9/6BW8  8/8/6L1 12/6(7K7 8/-(20D1 /6,80 6/8/ DL33  8/9 KC 8/8 SMALL 8/-/PCF¥8) 7/6/U3L 8/3|UFs9 i3
184 8/B1GBW" 6,8/6L8 /0787 9/8/20F2 8/6'83 9/8(DL35 11/8/ P(’HBI 8/3[EY86 9/-|PUF82 @,- U33 11/~ UL4L 78
185 6/-'6BX6  5/9/6L6G  7/8|7Y4 7/8/20%.1 0AV _ 4/6/DL82 9 8/3|EZ35  6/8 PCL82  9/3/U35 8’9[[; L4 12/6
1T4 4/9;8C4 3/6!6L7 B/-|72Z4 708(20P1 11)6 l&)BT 16/~ DLY1 8/8 ECLU‘Z 10/-|EZ40 : E 26/6/UL38 9/9
2D21  4/8{6C3 5/6/6L18 9/-18D3 3I9|20P3 12/6/723A  35/-|DLY2  8/8 ECLR3 14/8/KZ41 9i~{L8Y B~
3A4 5/616C0 4/3/6L19 11[8‘ 10CL  11/-20P4  17/- 807A 5/ DL94 7/8|EIF22 12/ EZ80 8/-juvsd 9/8
3Q4 7/3/6C9 9/8/6LD3  8/8/10C2 13/ i?OP.": 16/-507E 3/8/DLS¢  8/3|EF36 3/3 E781 5/61UU" 12/6
3Q3GT 8/9/6C10 8l6LDI2 7/6[10CI4 9/ |25A6G 8/-/308 15/-|EA50 8d. EF39 4/3|GT1C ou? 9/8
384 6/6/6CD6G 18/6/6LDUC  8/6/10F1 6/9|25L8G  @,9/955 3/8 BABCR0 7/6.EF40  13/8/GZ32 L7 -|U78 0/ U8 16/8
3v4 7/6|6CH6  9/3|6N7 6/6 10F9 10 3 %MGT 9/= 1056 2/9|EACO1 4/BILF4L 8/9|G234 12/8,PL36 12,—’U.|I)l 9/6/UYIN 11;-
5R4G 11/-|6D1 9d,|6PL 14/-|10L14 25Y3G  9/- 2050 3/6| EAF42 8/6/EF42 7/6/GZ37  10/8/PL38  14/6/ U281 8/6{UYi1  0/6
504G] 5/6/6D2 3/9|6P25 9/-(10LD3 8‘3 ..524(} 8/-5763  10/-|EB34 1/8/ EF50-BR 2/-|HHABCS80 9/8| PL81  10/8] 1282 léquYBﬁ 7}
5V4G  8/9,64D3 11/6/6P28 8/-(10LD12 892528 8- ‘I(K)l 4/- EB41 7/-|EF50 USA |HL41DD8/8|PL82 7[91‘ Usel  14/-VR150/30
5Y3G  6/-/6D6 4/9|6Q7 8/8/10P13  9/8|25Z6 9/~ 4/-|EB91 3/9‘ 2/6/HVR2  7/6|PL83 8/-10309 12/6 58
5Y3GT 6/6/6F1 8/9/6Q7GT 9/3/10P14  9/6/278U0 16/ 'ATPJ 2/9|EBC3  9/- EF54 3/3|KT32 6/9| PL84 111—{U3"!P 12/6{wsiM 11
574G 8/8|6F6G 8/3/6R7G  9/8/10PI8  8/-(30C1 7/8,AZ81 9/- EBC33 5/ EF80 5/8|KT33C 6/8{PX25 16/-1U339 11/-|W76 8/-
HZ4GT 11/-|6F6M 7/=16SA7 5/8/12A6 5/3| 30F5 7n- 836 8/8 EBC41 8/6 EF83 7/-| ET38 8/- PY31 83/ U403 98I W77 4/9
6A7 11[-‘6!-‘12 3/8/68G7 4/9/12AH7 6/9[30FL1L 9/8 4/9 EBC81 7/9|EF86 11/- KT44 9/6| PY32 11/-{U404 8/6/ WSL 5/9
648G 9/8 6F13 6/9|6SH7 46/12AH8 9"9]30L1 719 CBL31 23/3| EBF80 8/6| EF89 8/-|KT45 8/6{PYS80 7-{Usol 17/ 1X61M 12/8
6ASGT 13/6{GF14 9/6\6&17 6/-{12AT6 7/9/30P4 12/6|/CCH35 7/8/EBF80 8/6/EF91  3/9/KTvl  8/-/PY8lL  7/-/UABCS08/8tXa3 9,8
ABS 8/3/6F15 8/8 5/3/12AT7 6/-130P13 8/— CL33 3/~ EBL21 14/- EF92 4/9,KT66 12/6/ PY82 7/~|{UAF42 9/-1X85 11/~
B8ACT 4/3{6718 8I9|GBL46T 6/6/12AU7 8‘6 30P16  7/9(CY31 $/9 EBL31 16/—] EF93 6/9/KT81 14/ PY53 8/-|UB41 8/-1X66 11/~
8AGS 4/3(6F10 7/-16SN7GT 4/9/12AX7 7,6 30PL1 10/6(D63 1/8/EC52 3/9/ EL32 4/6| KTW6L 5/6/PZ30 12/ UBC41 8/3|X76M 9/8
6AG7 8/8{6F33 8/968Q7 6/3 12BA8 8 - |35L6GT 9/-|D77 3/9 EC9) 3/6 EL33 9/~ KTW63 4/8|Ris RlBIUBCSl 10/-1x78 14/8
6AKS 8/916116 2/-|8887 6(12BE6 8/9(35W4 6/9DI52 6/8/ECS1  4/6 EL35 11/ KTZ83 5 R19  12/G/UBFS0 8/9/X79  16/6
BALS 3/B(6d5 4/3/604GT loIG 12BH? 10/6 35ZAGT 8/- DAY) 2/8|ECC31 9/6 LL37 11 8/L63 2/9/53D6 8 - UBF83 8/8/ Y63 8/3
6AMS  4/8/615G 2/9|6UD(. 831208 6'6/35Z30GT 8/6/DAC32 9/8|ECC33 4/-|EL38 12/8/LN152 8/6/5P6 39| UBL?l 14/6/Z63 5/~
6AM6  3/9/6J5GT 3/9/6V6G  5/9(12E1 12/8/42 7/8/DAF91 6/~ ECC33 4/9 EL4 9/-'L7Z319  7/9/5P41 2/8| Ut 8/-268 748
BAQS - 836 4/- BV6GT 6/6(12J5GT 3/6/43 7/8 DAF96 8/3 ECC38 9/~ HLi2 9/ MU14 8[— SPel 2/6 UCFSO 16/-1z77 3/9
6AT6 7i-16J7 7/916X2 9/-112K70T 8[ ,50C5 9/8/DF33 8/9 ECC35 6/9 LLS4 8/~|N37 11/-/83U25  15/-|UCH21 14/8/2152 5/9
6AUS  8/8.8)7G  5/36X4 6/-/12K8GT12/- 50CDEG 16/-(DF1 _ 5/-'ECC8L 6/~ EL91 4/9\N78 15/-1SU2150A4/6|UCHA2  8/812719  5/9
Post : 2 Ibs. 16, 4 Ibs. 2/-, 7 lbs. 2/9 15 Tbs. 3/6. No C.0.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS.
(Callers always welcome.) LIST OF 1,000 SNIPS, &d.

TECHNICAL TRADI

FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-Government or ex-eqnip-
ment origin. Satisfictlon or Money Back Guaran-

NG CO.

P. (W)
350-352, FRATTON ROAD, PORTSMOUTH.

O. BOX 2I
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915

EASY AS A.B.C. TO BUILD

The new, exciting De 1
Luxe "Gold Star” Poc- 3 7 6
ket Radio in beautiful
moulded plastic case—
This model is a highly sensitive. selr-
contained set covering all medium
waves. Uses modern miniature
‘ button-base ’ valve and specially
designed high efficiency coil. Excep-
tionally easy to build from our step-
by-step plans—the case is supplied
ready drilled! Size of radio only 4iin.x
2iin.x1lin. !
and bat-
tervies fit
inside. We
can supply
all parts in-
cluding case.
detachable

aerfal. in
struction
bonk. wire.
screws, ete..
foroniy 27 6.
pius 2 6 Post
and  Pack-

in: C.0.D.
(Parts -soid separately,

extra.
priced part2 list 1 6.)

29/6

The sensational -~ Silvertone “ mndel ' A

highly compact sell contained minia-
ture ° button-base ' valve pocket radio
at absolute rockbottom = building
o Covers all the medium waves

with the very latest circuitry hringing
in stations from all over Europe—with-
out tuss. Easy as A.B.C. to assemble,
using our step-hy-step instruction man-
ual.  Size onlv 1iin. x Z2iin. x 1lin.—a
fa<-inatinz littie pocker radio, We can
sunnly all the parts including beautiful
two-tone case. detachable
instruction hook screws, wire. erc
'Crn only 29 6 +plus 2/- posy and packing).

| priced parts iist 1/6.)

acrial. |

Sr-

Our engineers have designed a novel Wrist-
Wwatch Radio using latest Transistor Tech-

nigues.  Size onlv 1iin, x lin. x tin. 1!
* Feather-weight "—yet gives clear. crisp.
personal-phone reception aver all medium

wagves. Tiny battery inside lasts months—
costs 5il. No Snags. anvone ¢an huild it in an
hour or two using our pictorial step-bv-step
simple pians. Ali parts supphed (including
case and strap) for onty 29'6 (add 2/6 Post. etc.).
C.0.D. 2- extra. (All parls sold separately.
Send Now

| Can Be Built
for 47/6. Build
this excep-
tionally
sitive
efficiency per-
sonal phone
radio. Uses
unique assem-
bly svstem
and can he
built by any-
one  without
any radio
knowledge whatever in 45
minutes. Handsome black 47 6
crackle steel
specially made and
gold dial with stations printed. Size of radio
only 6lin. x 5in. x 3in. Covers all medium
and iong waves. H.T. consumption only 1 to
L5 mA. ldeal for Bedroom. Garden. Holiday,
etc. BUILD THE ~ SKY-ROMA =~ NOW!
Total building cost——e\er.vthing down to
the last nut and bolt. 47 6 (Postage. etc.
| 2/-)—with full set of (‘Iedr easy-to-follow
plans. (Parts sold separately. Priced parts
tist and plans 1/6.) C.0.D. 2'- extra.

FITIS  TRANSISTORR

StUI° Can Be Built Fer 29 6

Only 296. The =~ Sky-

Scout ' Pocket  two- This amazing Tiny-Tim **

stage transistor set. sizeonly iin. x 3lin. model—no larger than a match I 5 =

X tiin. Covers all medium waves and | box—costs nothing to run—ever '

works entirely olf tinv * penlight | No batteries ! No-Valves'! No

hattery which costs 6d, and fits inside electricity ! Will never run down or burn out.

case.  All parts tesred before despatch. | Uses the latest TRANSISTOR TYPE GER-

Can be built for 29 6. plus 2'- Post and = MANIUM DIODE. receives local stations any-

Par‘kmv INCLUDING CASE. TRAN- | where—without extra aerial. Clear, Crisp Tone.
SISTOR, STEP-BY-STEP PILANS = No snags. anyone can build ‘it within an hour

FOR ABSOLUTE BEGINNERS, nuts. | using our step-by-step instruction book. ete

polts, erc. (C.O.D. 2~ extr Parts sold | for only 15 —. plus 2 - Post and Packing (€.0.D

eparately. prlced parts llbt and plans | 2- extra). (Parts sold separately, pr iced pa

1:6. VERY SIMPLE TO BUILD, list 1/8)

D. 2/-extra, (Partssold separately Choice of beautiful
priced parts list 1'9. walnut veneered I 07 6
cabinet or ivory
| bakelite. This is the
Anvone lowest pos-
a sible price
lt) ll‘, x] ‘1 consistent
. i high
beautitul precision A
/ Pocket Radic 1n an quality. No
hour or two. No radio know-
knowledze whatever ledge what-
needed.  OQur simple ever needed
pictorial plans take ‘ can bhe
you step-by-step ! built by anyone in 2-3 hours. using our
Remarkably sensitive very Simple. easv-to-follow dlagram,
--covers al!l ‘medium * Ocean-
waves. inc. Luxembourg. Home, Light. Hopper "’ covers all medium and long
Size only 2in. x 8in. x 5{in. -Not a Toy ! waves, has razor-edge selectivity and
But a Real. Personai-pnone. Valve exceptionally good tone. Price also
Radio With Detachable Aeriai ! IDEAL includes ready drilted and punched
FOR BEDROOM. GARDEN. etc We | chassis, set of simple-to-follow plans—

supply ALL parts
with plans. ete..

39 6. plus 2'6 post and packing. {C O

necessary. together
for the special price of

L0.D.
(Al

in fact everything Parts tested
before despatch ! Uses standard octal-

base (Low running costs-

‘ The terrific new circuit of the *
|

1

|

|

‘ valves.

2- extra.) BUILD YOURS NOW approximately 18 warts) Size 12in. x
parts soid separately, priced parts list | 6in. x 5in. Build this long-range power-
1/9.) Send Today ! \foney ful midget NO AL BUILDING

refunded il part re- COST INCLUDING PLANS. ETC..

£57.6. (Post and Packing 3'6.) Parts

turned intact within
days.

?;/

Suppliers 1n
vulves st u(-l\ctl

sold Sepalatelv Priced parts list and
plans 1/9. C.O.D. 2 - extra.

N

ONCORD E[LE@TR@N[I@

210, Church Road, Hove, Sussex

Orders receive prompt attention. Cheques accepted. Cash on delivery 2 - ertra. Plegse print name and address in block letters.
Schools, Universities. Government and Research Establishmenis Complete raage ol components
Regret no C.O.D. abrou.t.

45/-

TWO - TR AN-
Sobdl oR
Bullt

for 45 -, BUILD
E Sl\Y-

G N O
VEST - POCKET
TWO TRANSIS-

TOR RADIO
which gives a
superh perior-
mance and s
highly sensi-

tive.
under 7 ozs.—yet it is a THREE - STAGE
receiver covering all medium waves, work-

ing entirely ot a “ penlight” battery.
Every part tested before despatch !
SPECIAL EP-BY-STEP PLANS FOR

ST
ABSOLUTE BEGINNERS. Total huilding
cost including case. transistors. etc.-
everything down to the last nut and bolt—
ONLY 45/- with plans.
Postage. etc.. 2/-. (C.0.D. 2/- extra.) (Parts
sold separatel\ Priced narts list and plaus
1/6.) RUSH YOUR ORDER TODAY !

Dept.
PWIé

and
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NO DEPOSIT - INTEREST FREE - 20 or 36 WEEKS TO PAY !

Balance at 2/1l per week for
9 weeks.
A beautifully styled cabinet. Made
by a famous manufacturer. In
polka dot cloth with clipped lid
and carrying handle. Size 16 x
14} x 8lin. deep. Will take
B.S.R. Monarch 4-speed Auto-
changer and 7 x 4in. elliptical
speaker and most of the modern
portable amplifiers. Carr. & Ins.
4/6. Cash Price. 59/6.

AMPLIFIERS

12 Months Guarantee
ALL PORTABLE
AMPLIFIER Mk. D.1. 59/6

Brand new. Latest design with
printed circuit. Dimensions 7 x 2}
x Sin. A.C. only. Mains isolated
2-3 watts output. Incorporating
ELB4 as high gain output valve.
Volume and tone controls. Knobs
2/6 extra. P. & P. 3/6.

AMPLIFIER Mk.D.2 79/6

Printed circuit. Latest design.
Dimensions 7 x 2} x 5in. A.C. only.
Mains isolated. 3-4 watts output.
Incorporating .the latest ECL82
triode pentode output valve giving
higher undistorted cutput.
Volume and tone controls. Knobs
2/6 extra. P. & P. 3/6.

AMPLIFIER Mk. D.3 89/6

De-luxe model. Printed circuit.
Latest design. Dimensions 7 x 24 x
Sin. A.C. only. Mains isolated. 3-4
watts output. Incorporating the
latest ECL82 triode pentode output
valve, giving bhigher undistorted
output. Volume, treble and bass
control. Knobs 3/6 extra. P. & P. 3/6.
AMPLIFIER Mk.D.5 39/6
Simple circuit employing ECL80
triode pentode output valve giving
2-3 watts output. A.C. only. Mains
isolated. Single control for volume
and onjoff switch with knob. P. &
P. 3/6

P.L.10 CABINET |
Size 147 x 12} x 6in.
Takes B.S.R. T.U.9
4-speed record player
unit. 8 x 3in. elliptical
speaker. Single con-
trol amplifier. Carr.
& Ins. 4/6.

STEREOPHONIC PLAYER
CABINET

6/1

DEPOSIT

Balance at 4/
for 19 weeks.

S.T.1.

99/6
Cash

cabinet
speaker cabinet. 15§ x 10§ x 24in. decp
B.S.R. 4-specd stereo Autochanger.
amplifier. Two 8in. speakers. Carr. & Ins. 6/6.

Continental style including extra clip-on
Takes

Printed circuit

STEREOPHONIC AMPLIFIER
19 weeks.

DEPOSIT.
9/' Balance at 7/11 for

12 MONTHS GUARANTEE
Beautifully made for portable stereophonic record
players. Latest design with printed circuit. Dimen-
sions 3 x 5} x 9jin. A.C. only. Mains isolated. Twin
amplifiers each side giving 3-4 watts output, Incorpor-
ating ECLB2 triode pentode valve. Full tone, volume
and balance controls. Complete and ready to fit.
Knobs 3/6 per set extra. Carr. & Ins. 3/6.
Cash price £7.19.6.

B.S.R. MONARCH U.A8
4-SPEED AUTOCHANGER

£6.19.6

4-speed Autochanger. Incorporating auto and
manual control complete with turn-over crystal
P.U. and Sapphire stylus. A.C. Post & ins. 5/6,
or Initial Payment 8/1, plus post and & Ins. and
19 weekly payments of §/11.

T.U.9, B.S.R. 4-specd single player, £4.9.6.
Collaro Conquest 4-speed Autochanger, £€6.19.6.

Collaro Conquest Stereo Autochanger, |l gns.
P. & P. on all the above 5/6.

STURDY CASE, 12/6

8% x 7} x 3lin. deep. Covered in
burgundy and grey washable rexine.
Strong clasp, hinges and handle.
Ideal for portable radio chassis or
transistor set. Can be adapted as a
record carrying case to hold 18 seven-
inch long-playing records. P. & P. 2/6.

DUKE & CO.

47

DEPOSIT.

Balance at 3/5 per week for
19 weeks.

A delightful looking cabinet 14}
x 17§ x Bin. in 2-tone leatherette.
Will take a B.S.R. Monarch 4-
speed Autochanger and éin
round speaker. Carr. & Ins. 4/6.
Cash Price, 69/6.

SPEAKERS (10 1
199 Ly B

Polished oak cabinet of attractive
appearance. Fitted with 8in. P.M.
speaker W.B. or Goodmans of the
highest quality. Standard matching
1o any receiver (2-S ohms.) Switch
and flex included. ins. carr. 3 9.

8in. P.M. SPEAKER 89
Std; 2-5 ohms. With O.P. Trans.
10/-. P. & P.2/6.

Elliptical SPEAKER 19,6
7" x 4",

Elliptical SPEAKER
91" x 43"

B.S.R. FUL-FI Crystal Turn-

over cartridges 196
Brand new, including sapphire
needles for L.P. and Standard,
giving fullest range and finest tone
obtainable for any player. Can be
fitted to all standard pick-up arms.
P. & P. 9d.

22 6

TAPE RECORDER CABINET

A MUST if you are building your

own tape.

Suitable for the Truvox Tape Recording
Desk. Less front cast speaker panel. Size
134 x 15 x Blin. deep. Detachable lid with,
compartment for spare tape. Covered in
green washable plastic material. P. & P. 4/6.

(Dept. DI), 621/3, Romford Road,
Manor Park, E.I12.
Send for FREE catalogue.

Tel.: ILF. 6001/3.
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=== REPLACEMENT

RE-BUILT
T/V TUBES

Balance at 8/6 for 19 weeks. |

12 months’ Full Guarantee !

All sizes except 10in. Completely rebuilt gun assembly,
new cathode, heaters, etc., giving the high standard
required for Iong picture life, quality and value. Carr.
& ins. 15/6

EXPRESS DESPATCH SERVICE

Please ‘phone to confirm Tube in stock. Send Telegraph
Money Order. Tube despatched Passenger Train same
day. This service only available with remittance by a
Telegraph Money Order and cash sales, not terms.

A CHASSIS FOR SPARES ALL
THIS FOR ONLY 9,6
Condensers, incl.

56 Resist ; incl. 7 variable. Controls.
electrolytics. Coils, 7 ILF. and R.F. Trans. 14 valve hoiders.
9 B7G, 5 B5G, 3 octal, 4 Trans. Mains—O.PP.—Line—

Yours for initial
payment of

' MODERN
17 T/V
CHASSIS

24 GNS.

Latest chassis including 17in. tube,
permanent magnet speaker, 13 channe!
Turret Tuner (any two selected channels
fitted). Other channels supplied on
request at 7/6 each. 13 vailves. Chassis
and valves guaranteed for three months.

LET MW 43-69 CRT. 2 months’ full guarantee.
COIVAILD E Sound I.F. 19.5 Mc/s. Vision 16 Mc/s.
{ A.C. only. Ready and working to fit into

WORKING your own cabinet. Carr. & ins., 25/-.

As above, with 14in. tube, complete and

working. £19.19.0.

SUPER CHASSIS

3," PER WEEK

| SOLO SOLDERING TOOL

12/6

Frame. Chokes. 250 m.a. Metal rec. 300 volt 250 m.a. On the initial payment of 5/1 | 110 v. 6 v. 12 v. (special adaptor
Fuse panel—scanning coils—focus magnet. Plugs— plus carr. of 5/6, this chassis will | for 200/250 v., 10/- extra)
sockets—switch—chassis screws—tag strips, etc. IF.

strip in separate Power Pack can be used without dis-
mantling. Chassis have been used, but were working
when stored. 7 pages of circuits and instructions showing

be despatched. Balance ac 3/I1
for
S-valve Superhet chassis mclud-

Automatic solder feed including a
20ft. reel of Ersin 60/40 solder
and spare parts.

19 weeks. Cash Price 79/6.

It is a ool for

position of each component. Carriage. 10/6. ing 8in. P.M. speaker and valves. | electronic  soldering or car

Four control knobs (tone. volume, | wiring. Revolutionary in design.
BAKELITE CAslNETs 59 tuning, wfchange switch). Four | Instantly ready for use and can-
Br:n_nd new. Colour brown. Attractive wavebands with position for | not burn. In light metal case
design. Size 12 x 7 x Siin. Ideal for small gram p.u. and extension speaker. | with full instructions for use.
receivers, converters, etc. P. & P. 3/9. A.C. Ins.. carr. /6. | Post 3/6.
. — — .
T.V. AERIALS 236 FOCUS MAGNETS 9,9
For all LT.A channels. Outdoor or loft. 3 elements: P. & P. 2/6 Brand new. 38 mm. incorporating picture shift control.
AERIALS 156 P. & P. 1/3.
B.B.C. indoor type. Folded dipole with {2ft. co-ax. cable fitted. FOCUS MAGNETS 12 6
Post 1/9.

38 mm. Brand new. P. & P. /3.
T.V. AERIALS 35 - '
COMBINED I.T.A. or B.B.C. New. L/SD. P. & P. 2/6. SCANNING colLS 106
Low impedance. 38 mm. Brand new. P. & P. 1;3.

CAR AERIAL 6/9 SCANNI p
Plated. Whip antennae. 50in. long collapsing to Ilin. One hole NG COILS . 159
fixing. .P. & P. I/-. (Not telescopic.) Wide angle 90 deg. 38 mm. Low impedance. P. & P, /3
SOUND VISION and I.F. STRIP 7/9 T.V. MASKS 29
Plessey. 1.F.s 10.5 Mc/s sound. 14 Mc/s vision. 8 valve holders. Gold plastic for I5in. tubes. Post 1/3.
Less valves. Size B! x S x 4}in. Circuit incl. The tuner unit plugs CHASSIS {iie

directly into this chassis. P. & P. 2/6.
SOUND/VISION and I.F. STRIP 2/9

Salvaged. Complete sound and vision strip. 8 valve holders.
Less valves. 1.Fs 16-19.5 Mc/s. Size 8. x 4] x 4hin. Drawings
free with order. P. & P. 2/6.

29

TIMEBASE
Containing scanning coils, line transformer, etc., less valves.
Drawings free with order. P. & P, 2/6.

CO-AX. GABLE, 6d. YARD
Good quality. Cut to any length. 1/6 post on 20 yds.

INSULATING TAPE

75ft. x lin. In sealed tins.

1/6
Post 9d.

6 or 8 valve latest type midget valve design for A.M. or F.M

Brand new. Cadmium plated. Size 12} x 7} x 2;. P. & P. 19
MAINS TRANSFORMERS 79
P. & P.

Primary 200-250. Secondary 300-0-300. 6 v, at 3.3 amps.
2/9.

MAINS AUTO 0-205-225-245 VOLTS AT 300 m.a.

89
Isolated windings of 6.3 v. at2-6amp. 6.3 voltat3-6amp. 2 v.at
1-4 amp. P, & P. 3/9.

SUPER SUPERIOR

RADIO 89,6

4 waveband. 5 valve superhet radio,
2-tone covered metal cabinet size
24 x 12 x {Qin. 4 control
knobs. Positions for gram., p.u. and
extension speaker. A.C. only. Ins.

0.P. TRANSFORMERS 13
Standard size. 2-5 ohms. P. & P. I/-. 20 for £1. P. & P. §/6.
HOME RADIO

A.C. or Universal 79,6

A.C./D.C. Universal mains S-valve

octal superhet. 3 waveband receiver
can be adapted to gram p.u. In
attractive wooden cabinet. 93 x 18! x

carr. 8/6, I1%in.1ins., carr., 4/6. Terms available.
DUKE & CO. o..c0), * CARRIAGE AND INSURANCE MUST BE SENT WITH
el o e INITIAL PAYMENT.  WEEKLY EASY PAYMENTS.
PARK, E.I2. ILF 6001-3 Details on Request.
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GOVERNMENT SURPLUS
AND MANUFACTURERS’ CLEARANCE

METERS. 500-0-500 Microamp alm dia. 37/8 ea. Dual Range
0—5 V. 0-100v FSD 1 m/a, 20/- ;. 50-0-50 Microamp., 2}in., 30/~
1. AERI \ LS. New 3 element 29/6. 5 element 27/6.
C() A\ CABLE 8d, vd. AIR SPACED 9d. BIPLEXERS 12/-.
GERMANIU \I DIODES 1/-. 10/- doz. TR ANSISTORS from 5/-.
Vt)Ll M ( ()\llu)l S. Long Spindle Midget. 10,000 ohms-
Less Switch, 3/-. D.P. switch, 4/8.

O(Nl)E\Sl It\ Twin Gang .0005 Standard 5/6. Midget 6/6.
NNER SYN. MTTRS, 200/250 v. with gear train driving. 5 dials.
/ .000 hrs. 25/- ea, )
QFI. RECS. 12 v, | amp. §- 2amp, 116. 4 amp. 15/-. 500 v
4 amp. containing 30/35 mm. discs., 10/- ea
112 WAY P.V.C. CABLE. Screened & P.V.C. covered, 2 6 yd.
ELLECTROLYTICS. Canned. 20 220 mid. 450 v.. 2/6 ea. 25/~ doz.
V.AR. SLEIDIERS. 10 ohm 30 w. for chargers, tralns 3/- ea.
FERRITE Rod Aerials. Med. & Long Wave, 10/-
CONNE (Tl}f" WIRE, P.V.C. 100 ft. 26 varlozug colours

¥ ea.
R-ZINC z\a( (B \IUIu\llllti H.105. New, 15/-.

{ s 5 mm.
1 UTPUT TR ANSTOR S, Fo EL84 3 o
v \l VLQ TESTED ON MUL D’s LL!LCTI(()\!C 'll“s'l‘l'l(

114 5/« | 6D2 8- 7/~ EAS0 1’6 | EY61 5/-
1T4 6/6 @ 6F1 7/6 %/~ | EABCS0 EY51 8/-
104 6/~ 7= 46 8/- P61 /=
3A4 6/-  6F13 7i6 5/- | EB41 7/8 | PEN45 7/6
4D1 4/-  B8J5 6/- 76  EB91 5/ PEN46 7/-
Z 9/- | 6J6 &/~ 78 | ECH42 8/- | 8P4l  4)-
6AG5S 5/- 6J7 6/~ 8/-  ECL30 9/- | SP8l 4/-
ALS 5/-  6K7 4/6 | 12AT7 @/- EF3B 5- VRISO
6AMS5 §&/- | 6L6 66 %/- | EF371 9[- |
BAME @/- @ 6SA7T 6/- 7 EF39 5/8 9/-
6AQ5 6/ 6SC7 4/8 12BH7 10/- | EF50 3/6 | VCR97
6AUS 7/~ | 68, 5/- 5/~  EFW0 5/-
6BA6 8/- | 6SK7 5/~  128J7 €/6 EF80 8/- | VCR138A
BE6 5/6 6SL7 6/~ | 12SK? 5+ EFf  6/- )
6BHE6 5-  6SN7T 7- 5D2 @/-  EF92 7/ VCRIMA
6BWR &/8 6U5 8/6 5005 10- EL32 5=
fC4 5- | 6V6 6/6 07 6- | E 5/6

SECOND-HAND VALVES, YOUR CHOICE. £]. 00 for EIGHT.
FCLEO. 6C1, 6AMSG. 6AGE. 6J6, EF50. 6BES, 3A4, . SP61, P61,
6J5. PY#0, PY82, ZT7, 6AL5, 6K7, 687J. EL32. EF42 6D2, '20P1.
6F13, SP41 EYS51. EBSl. EF9l. EF39, EF36. PEN45, PEN46.

HUGGETT’S LIMITED

2-4 PAWSONS ROAD, WEST CROYDON

F. GANG CONDENSER

A good gcneml purpose gang. Robust but small in
size. " E " law to maich our S.L.8 Full Vision, \qu.nre
Plane and Air Plane Drives. Size 24in. x | 2)[! mn. x
2 9,16in. long (3 gang 3 11/16in.). Price for 2 Gang,
13s. 3d. 3 Gang, 17s. 6d. Compleie with trimmers.

JACKSON BROS. “vo”

PRECISION BUILT COMPONENTS
KINGSWAY - WADDON - SURREY
Telephore : Croydon 2754 5

AMPLIFIER IN CABINET
Beautifully finished wo o d
cabinet with *‘ gold >’ and brown
dividing strip and  gold”
finished fabric front. Size
13 x 7}, front to back 4}”.
5” P.M. speaker. ECLS82 valve
70/- with metg_l rectiﬁ7r. Vo;.
tone, on-off. 70/- (3/- p. & p.).
G- P. & P) Cabinet only 20/-, plus 2/- post.
COMPLETE V.H.F./A.M. RADIO FOR £12.12.
Brand new set, in superb
walnut cabinet (size 19" x
83" x 14}” high). Covering
80-100 Mc/s, 1649 M,
200-500 M. and 1,200-2,000
M. Mains trans. 200-250 v.
with 3 tappings. Ferrite
rod aerial for A.M. Con-
trols : volume on/off, tone,
tuning, w/change. Gram and ext. speaker
position provided. Fully guarantced. Post and
packing 10/- extra. Terms : £3.12.0 down (inc.
carr.) and 5 monthly payments of £2. Indoor
V.H.F. aerial 10/- extra, cash.
OR CHASSIS TERMINATING IN OUTPUT
TRANS. (2-3 OHM) WITH DIAL BUT WITH-
OUT SPEAKER OR CABINET—ONLY £10
(7/6 CARR.). TERMS AVAILABLE.

UNIC SHAVERS LTD.,

25, Wordsworth Road, Worthing, Sussex.

GENUINE GUARANTEED BRITISH TRANSISTORS

FA\IOUS MAKES ., . LOWEST PRICFS EVER
‘ TRI.” L.F./LF. 'General purpose 800 k.c., 4/8.
RED SPOT.—L.F./L.F, General Purpose 900 K¢/s., 5/-.
WHITE SI'OT.-R.F. Osc./LF. 54 m cs.. 6/6.
Green/ Yellow,—Audio/Output 125 mW.. 7/6.
.—Special Offer, a few only. 12'6,
EDISWAN,_XA104, 18/-; XBioz. 10 -1 XB104, 10/-; XA103,

15 -

EDISWAN.—Set of Seven Transistors. XAl102. two XAL10L
XB102, XB103, two XCI0l. ONLY 60/ 8 por sel.

\IULL\IU) —0C16, 54- OC44. 26/-; OC45, 23/)-; OC65. 226
0C6b. 25-; OC70, 14/-; OCTL, 14- OCT2.17/-; 2.0C78 (Malched
Pair! 34 -; OC: 70(70m%) 50/-; OCP71, 50/-

ANY TYPE OF TRANSISTOR CAN BE SUPI‘LILI)

'l‘l( \\Tslsi’rglll LITTH l)ll RS, 1 s ;RDL\

. DIOD! . : Mullard OABL, 4/- -
FERITE RO TS e e o 701‘l
COILS.—Repanco DRR2. 4/~; DR\I 2 8 “Teletron }{AJ\ 3 - Ald
complete with ci

rcuits.
TUNING C()\'Dl VSEHH.——SOIIG dielecl:rlc 500 pF ¢.0005 mfd.
4/-: 300 pF.. 3/8: 100 pF., 8/-. MI TU!SOODF&I )
’{Ist \l\\igl}?IT‘"é Clslt(éUl'l‘a \mt l b 13; dMinl 11 1/6( Maior 7,
ansidyne, d. (Full Kit,
£11 14 6). Three Dee. 11d. (Full Kit, 87/6)-
NERS 1 VALVE.—Circuit and plans. lld Kit. 37/6.
All values 109 1 w., 64.; 1 watt,
S'I‘ORS.—Special offer 100K 5% # W 9d.
mf .002 mfd/lDO v.. 8d.;
: Standard size,
(Can Type) 32321150 y., Site - e
.—(Can ype v., 8/6' 00—200'2'75 V..
 60-250:275 v., 8;9. 64-11): v 9/8; 60-100. 2'75 V., T/-; 24-24/350
6; 100- 100,300/ 27! 13/-: 50-50 350 v.. 9/10; ‘Wire ended,
16 mid /450 v., 2/4; 16 16450v 4- 8-8/450 v., 2/9; 8-16/450 v., 2/9;
50 mfd./50 v., 116 25 mfd./25 v.. 1/9; 100 mfd./§ v., /3.
Miniature, '25 mifd.. 2/6: 50 mfd. 2/3: 8 mfd., 2/9: 2 mifd., 2/8.
SUR MINFATURE. 92 mfd. Zﬁmfd 16 mfa., Smfd 4 mfd., me
All 3,6: 100 mfd.. 2:9: .1 mfd.. TCC.
CONNECTING WIRE. Six assorbed colours. 1 yard of each
colour 1/9: 2 yards of each colour 2°9.
TERMS : Cash with Order (or C.0.D. on orders over £2).

ALL OUR PRICES ARE POST PAID.

OAKFIELD RADIO

THE TRANSISTOR PEOPLE
Mail Order Only
44 Oakfield Road, Stockport, Cheshire.

» sub-miniature. 1,9,
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2|“ANNIVERSARY
Special Oﬂ’er' '

We wish to thank all our friends for
their best wishes on the occasion of
our 2ist Anniversary.

As a gesture we are offering our ex-
tremely popular Model [27A on |0
monthly  Credit payments without
interest charges, i.e., £1.0.0 per month.
This special offer is applicable to orders
received during February and March
only.

CONSIDER THESE OUTSTANDING

FEATURES

Sensitivity 20,000 o.p.v. D.C., 1,000 o.p.v.
A.C.

Very robust shock-proof moulding.

jewels, magnetically shielded.

*

*

Y Centre pole movement mounted on sprung
Y Portability—slips comfortably into the pocket.
*

20 ‘ranges—50 microamps, | milliamp,
10 milliamps, 100 milliamps, | amp.

Volts D.C. 0.3, 2.5, 10, 25, 100, 250, 1,000
(25 kV. by probe).

Volts A.C. 10, 25, 100, 250, !,000.

v Three resistance ranges : 0-2,000 ohms ;
0-200 k. ohms; 0-20 megohms, self-
contained.

Y 37 microamp movement, 3%tin. 3-coloured
scale.

% Accuracy = D.C. 3%, AC. 4%.

Write for full details and catalogue

MoDEL 127A

PRICE

£10.0.0

Complete with Instruction Manual and
Interchangeable Test Prods and Clips.

High quality leather case, if required, £1.12.0.
H.V. Probe for 25 kV. £4.15.0.

INSTRUMENTS LIMITED

Telephone : SLOUGH 21381
Cables : TAYLINS, SLOUGH.

Member of the METAL INDUSTRIES Group of Companies
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For Your Lab,

Resistance substitution boxes are
great time savers and you really
cannot have too many of them ;
here then. is an opportunity to
acquire these at a very low rate.
QOur R S. kit available for only
8.6. plus 16 postage, comprises
one 50 W. precision variable resis-
tor 0-100 K.. six 2-3 watt fixed
resistors. one 6-position switch,
one pointer knob and one ordinary
knob and instructions, This
unit when made up wiil zive an
infinite variability over the range
100 ohm to 2 meg.

12-CHANNEL TURRET
TUNER

verting an
old or bufld-
ing into new
T.V. These
are  brand
new stock,
not surplu%

Model

lF Outth
33/38  Mc/s

%el&e: heaters (paralle! heaters, 5/-

Mucde) 2. LF. ‘Output 1619 Mc/s
parallel heaters (series heaters., 5/-
extra). With Instructions and cir-
cuit diagram. 79 6. knobﬂ 3 6 extra,
rostage and insurance 2!

Avo Prodclips

The ad-
vantage of
these test
prods s
that by pressing the trigger at the
side they become crocodile c¢lips and
can be left in circuit. This is a great
time saver when servicing. Price
15~ Pair.

Our 68-page Hi-Fi Catalogue is
now being sent out to customers

gives details of the latest and
best Hi-Fi equipment with over
400 1llustrations. Price 26 per
copy which is refundable (rom
purchases.

A.C./D.C. Multimeter Kit
Ranqos ‘0_ C

with internal
teries. 0-500.000 with
external batferies.
Measures  A.C.'D.C.
volts. D.C. current
and ohms. All the
essential parts in-
cluding metal case, 2in. moving cojl
meter. selected resistors. wire for
shunts, range selector, switches.
calibrated scale and full instructions
price 19, 6. pius 2/6 post and insurance.

Miniature

Microphone
American made. Dy-

=

&
namic type. real \,—
bargain at 2'8. plus

postage.

GLLLPLELEEELLLLELELLELEY HEEEHEEE%EEEEEE&EEEmEE%ERE&EXBEE%EBEBBBBEBBEBEEBBEBMEEEE‘E%EEEBEE%WBE‘

Ideal for con-

PRACTICAL WIRELESS

FOUR ITEMS FOR PRICE OF ONE

-

e

=

! Set of modern TV r\nrts s;ultable for modermsmg
old televisor or for a new one. For wide angle 14in.
or 17in. tubes comprises : (1) Line output E.H.T. trans-
former. (2) 700 scanning coils on ferrite yokes. (3)

| Width controi with ferrite core. (4) Frame output
transformer. (5) Circuit diagram of a modern tele-
visor. Offered at the price of the Line output trans-

| former only. namely. 57,6, plus 2/6 post and insurance.

Unique Opportunity to build Fine
Transistor Set

Constructor’s parcel :
to batld Pocket 6
Transistor t
currently being sold at
£17.17.0. Parcel com-
prises Motiffed i1wo-
tone cabinet as illus-
trated, tuning dial,
two gang tuning con-
denser. combined bake-
lite chassis / printed
circuit and easy to
follow circuit. Costing
value 57 6—offered while suppljes last at only 29 6,
| plus 2/6 post. Suitable for your own circult or to build
original circuit. All parts avatlable at highly com-
petitive prices. Do not miss the tremendous bargain,

ASSURE YOUR FUTURE

| The ownership of a
{ good instrument has
been the turning
pomt. in m.my

cou]d ea.slly be
yours. for you
can own the

ment for the
initial pay-
ment of only
10 -. ‘This
test instru-
ment is ult.m-
modern.

a sansm\ltv or 10.000 Onms r Volt. measures A.C.
Volts 0-1,000 in 5 ranges. D.C. Voits 0-1.000 in 7 ranges,
D.C. current at 1 Amp. in 5 ranges and resistance up
to 2 Megs. in two ranges.

tree Gift. To extend the uses of this Instrument,
for instance, to measure capacity. inductance, EH.T.,
etc.. we have developed a range extender scale and
operating notes. these will be sent free to purchasers
of this instrument.

All sent immedijately for 1¢- deposit.

balance by 21
payments of 10:-.

which includes free insurance

against accidental damage for 12 months. Non-callers
add 36 post and fnsurance.

Cash price. £9.10.0.

Rectifier
Bargains
Selentum recti-
fier type 12, 500
v. LA, half-wave,
easily rebuilt
into full wave or
muitiple type,

contains
' mm. dises. Prlre

built into slx l'ul‘
wave charger
{ rectifiers suit-

able for 6 or 12
volt batteries at
3 amps. contains
24 81 mm. discs.

‘.Realibarg;t—n“x\t 19 6. plus lg bost.
FOR ADDRESS SEE OPPOSITE PAGE
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Fluorescents

All _complete with polyester filled
choke and interference SUppressors
starters and fluorescent Lube -al
ready. in fact. to switch o
5ft. 80 watt, 549 plus 5!6 carriage
and insurance.
4ft. 40 watg, 39 6 plus 5/6 carriage and
insuranee.
3ft. 40 watt. 39’6 plus 4/6 carriaee and
insurance

21t. 20 watt, 39/6 plus 4/6 carriage and
insurance
Circular 4() watt. 87 - plus 6,6 carriage
and insurance.
Circular 80 watt. 1046 plus 56
carriage and insurance.
These fittings are sultable for hanging
or direct fixing—carriage and
tfnsurance applies for distances up
to 25) miles, over and above this
carriage will be extra.

Connecting Wire

P.V.C. covered in 100ft. coils— 29 a
coil or four coils different colours.
post free.

Yaxley Switches

1 Pole 3 way

1 Poie 5 way

1 Pole 11 way 2
2 Pole 2 way ceramic

2 Pole 4 way

2 Pole 6 way

2 Pole 8 way - E
2 Pole 11 way K
2 Pole 12 way

o

4 Pole 4 way

6 Position shortimz
6 Pole 2 w

& Pote 3 way ceramic
8Pole2way ... o s 2
9Pole3 way . !

12 Pole 2 way

9cs o
TR SR, OOOOD R ]

o

Buxldmg A Scope Y

sk

cosssernersrarses;

i

3in. oscilloscope tuhe American mud.*
Type No. 3FP7. Octal base 6.5

amp. heater, ejectrostatic dcﬁectlon
Brand new and guaranteed, 15'- each
plus 16 post and insurance. Com-
plete with circuit djagram.

Battery Charger Rectifler. Selen-
fum 12-15 v.. 5 amp.. 12/6.

Metal Chassis. Punched for Mullard
510 Amplifier. complete with inner
screening sections and stove enam-
elled. 126 set.

Gelger Counter Tubes. 20th Century
type. Type No. G24, with circuit of
geiger counter. 29 6.

Heayy Duty Test Freods. Red and
lsalgck with plug-in lead attachments,

Metal Rectifier

80 mA. 307 volt., 5/6 each. plus
post 1-.

COCLCCELLELELELLRLLLL LLLLL LR EBEOE LD LELOE L O OO BIDLLE DL EDD


www.americanradiohistory.com

March, 1960 PRACTICAL WIRELESS

92%

W T A AP RO R R BRI R R EmmmmEEEEEEEEEEE%EEEEBBBEBEBEBBEBBEBEE EEB%EEEEm&EI

Band III Converters | £100 Worth of Equipment 19/6
T Suitable

Wales, Lon-
don, Mid-
lands,North.
Scotland.
etc. All the
partsinciud-
ing 2 FEF80
valves.coils, |
fine tuner, contrast control. con-
densers and resistors. (Metal case
available as un extra.) Price 0n1y|

19 6. plus 2/6 post and insurance

Data free with parts or available
separ: tely. 1/6.

Pizase send {Lwo more FKits. the one|
you sent last week 18 performing
magnificentl. We receive this sort
ol letter every day of the week. so il
you have hesitated because You
thought our kils too cheap you need |
hesitate no longet

|
Luminous  Switeh,  double pote |

|
?:glgxggrsmglgl:(“c‘t,lﬁer?l%%‘r‘,?;’:nc%eolg g‘he famous R1154—unused but sllghﬁly solled. Covers

i 00-500 kc/s. 3-5.5 Mc's and 5.5-10 Mc/s. Has unique
Sitered 0{1 10/~ *click stop' mechanism. Wondertu! breakdown
Radio Stethoscope value—meters, relays, switches. Complete with valves

This can be slipped —real bargain at 19/6, plus 10~ carriage.
into the pocket rather

like a fountajn pen. Car Battery Charger

With it in  most | car Battery Char
: s ger—ready-made
g:ambcetsch:ckégc?:-;% | high output battery charger in stove
the ®rid of the Arst | enamelled sheet steel louvred case.
valve right through to New. complete and ready to work.
the output without & Rated at 12 v. 5 amps. and variable
Slwaail generatorBiihe rate selector ftor trickle charging,
stethoscope will oper- also a meter to show charging rate.
Suitahle for 230,250 A.C. mains.

ate in bhoth L.F..and s
pecial snip price of 65/-. plus 3/6
R.F. circuits without post and ins.

alteration. It is a
complete fault-finder. . == .

Philips AG2009 Transcription Unit
Philips AG2009

All the necessary barts
Record Plaver,

to make this tracer
Crystal Mike by Acos modestly

86. post 1

priced 4-speed
unit with many
outstanding
features. is
ideal for the
Model 39’1, this is ideal for tape or | enthusiast who
general amplifiers, complete with | is assemtling
screened lead 39/6. plus 1’- post. | his own equip-
ment or
*Dim and Full "’ Switch || modernising
Particularly useful for con- | (58 2880 nrc
trolling photofiond lamps which pick-up arm is
have only a short lfe at tull wired for
brilliance. This togsie switch stereo and the
has three positions : the first Philips sterec
position puts two lamps in series head is avail-
at ball brillia re for setting up. able as an op-
the second msmr}nnxsb 1o]f’ll and tional “ xtra
the third position full brilliance ||y y Currom Brake gives 29, fine adjustment on
Lo‘éﬂg{“’ %‘;e'agé‘:"ér(i']’gf;' n‘;“éﬂ% a;l {our s})cehgs(.z 12( nnll;muual\ variable pick-up
1 * 3 playing weig Ems
Lghts, heaters. ewe, etc. Price || supplied with Philips Hi-Fi orystal head. type AG3019
g‘g eI L for microgroove and 78 r.p.m.

agram included. Freoqueney response 30- 15.000 ¢/s.
e N -up lifting and lowering device.
Hi-Fi Snip Ingividually balanced hecvy turntable.
Infinite Wall Baffle

Muling switch fitted.

Can be used with any amplifier or radio set.
Complete with monaural pick-up. £10.10.0, or £1
deposit and 21 fortnight!y payments of 10/-.
Available also with sterco head. diamond or

I\:Ieincegrl':d | sapplire stylus, Prices on request,
hed. Bornor INFRA-RED HEATERS
fitting  (at- These latest type

heaters are ideal for
bathroom, kiuvchen.
bedroom, etc. They
are simple to make
from our easy to f
instructions—uses silica enclosed
elements designed for the correct
low-priced 8 in. mﬁa»red wavelength (3 microns). Price

speaker. Fit for 750 watt eiement and instructions 15/8. plus 2 6
ting tor tweeter. Only 45'- each, | post and insurance. Or made up heater 52/6 plus 5/6 |
carriage and insurance 3/6. post and insurance—fully tested and guaranteed.

taches to D’C-

lantastic re-
suits with only

ELECTRONIC PRECISION EQUIPMENT LTD.

66, GROVE ROAD, EASTBOURNE, SUSSEX.

This is the correct address for post orders and for prompt attention please mark

your envelope Dept. 7, also enough for postage.
Elcetronigs  (Manor Electronies (Ruislip) Ltd. Electronies (Croydon) Lid.

Park) Lid. 42-46. Windmill I1ill, 266. l.ondon Road,
520, Iigh St. North, Ruislip. Middx. Croyvdon.
Manor Park, E,12. Phone : RUISLIP 5780, Phone : CRO 6558,
Half day Wednesday. Half day Wednesday.

[LELOPEERPLLEERREEROLLLLLLEOCLLE RS CLIE L ELPLELLLECELE L CCLTEPLL LDE LI
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| tempers alone. Why noL treat your-

| Morganite Potentiometers

| zood lengt

inew and

For Your

Service Department

An invaluable tool for working inside
a dark cabinet or cupboard. This isa
screwdriver with torch and has four
interchangeable bits, two for the
ordinary slotted screws and two for
Philips heads. The torch section
operates from 1} v. batteries in the
handle and will save its cost in {rayed

self to one ol these now Onls 10/6.
plus 1,6 post and pack

Single and 2-zang
types available.
standard siﬁe with

spindle, all

toxed.
Single types. 1 -
each, values avail- =
able : 5K, . :

25K, 50K, 100K. 250K. 1 meg.. 2 meg.
Gang type 3/- each—values available :
5K+ 5K, 100K + 100K, ! meg. + { meg..
2 meg. + 2 meg.

This Month’s Snip
8in. P.M. Speaker in fabric-
covered cabinet—size 10in. x 8in.
X 4in. Price 29/6. plus 26 post
and insurance,

Versatile Wire

Single-strand 18-
gauge with

P.V.C. covering
which makes it
rustproof. Extra
strong. will
stand tremend-
ous strain. Ideal
for  gardening,
clothes lines, in-
door aerials, etc.
etc. Also being steel alloy and hav-
ing a resistance of approximately !
ohm per yard this can he used for
electrical work, soil heating. wrap-
ping round water pipes. etc. New on
drum containing 3.000ft. Price 8/6.
plus 3/6 carr.

T.V. Service Sheets
200 sheets covering most popular
post-war televisors by leading
makers—Cossor, Ekco, Ferzuson,
Pye. etc.. £2. post free. PRE-
VIOUS PURCHASERS OF
THESE SHEETS PLEASE NOTE:
WE CAN SUPPLY SHEETS
Nos. 100-200, £1, or 150-200, 10'-.

mmwwmammmmmmmmmmmmmamm«mammmmmmmmmmmmmmmmﬁmwmammmmmmmmmmmm%mmmmammmammammwEmmmmmwﬂr

Electronies (Finsbury ]‘nl\) Ltd.
29. Stroud Green
Finsbury  $ar l\
Phone : ARChway 1(49,
Half day Thursday.

1] EEEEEEEE
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NOW COVERS RADIO-ASTRONOMY

The long-awaited New Edition of this practical engineering and
servicing work is now ready for you. If you are a Radio Engincer,
Technician, Mechanic, Instructor, Student or Keen Amateur, this
great wealth of data will prove invaluable. Newest developments and
techniques are included—from latest transistors to low noise micro-
wave devices : from advances in quality reception to radio-astronomy
and space probe communication. Be up-to-date by sending to-day
for FREE EXAMINATION. This New Edition is of absorbing
interest to You—post coupon lo-llay.'

PACKED WITH DATA FOR DAY-TO-DAY
NEEDS—WRITTEN BY 50 SPECIALISTS

Formu!z. Calculations. Communication Theory, Electron Optics.
Colour, Projection and Industrial T.V. Materials. Studio Equip-
ment. Transmitter Power Plant. V.H.F. Transmitter-Receiver Equip-
ment. Amateur Equipment. Waveguides. Receiver Design. Radio
Links. Broadband Systems. Radio Navigation & Radar. Radio
Astronomy & Satellite Communication. Valves. Cathode-Ray Tubes.
Transistors. Crystal diodes. Resistors. Capacitors. Inductors. Trans-
formers. Microphones. Gramophone Mechanisms. Loudspeakers.
Interference. Recording. Measuring Instruments. Installation &
Servicing. lonospheric Forecasting. Units & Symbols. Developments, etc.

SEE THESE PRACTICAL FEATURES

Latest types of Transistors and their use @ Single-Sideband Trans-
mitters ® V.H.F. Scatter & Meteor Burst Communications

March, 1960

Every keen radio man must see it!

Over 1,800 Pages

47 Main Sections
2,000 DIAGRAMS,
TABLES, FORMULE &

Systems @ Travelling Wave Tubes @ Radio Astronomy @ Modern Car CALCULATIONS
Radio Receivers @ Stereophonic Reproduction and Recording Tech- o
niques @ T.V. & Radio—latest Practice in Receiver Installation and -
Servicing @ New Air Navigation Aids. Many Exciting New
0D . Features
Broadcasting ° Communications * Navigation ° Radar, etc.
— — — —— g ——f— — — _1
GEORGE NEWNES, LTD,, 15-17. LONG ACRE, LONDON. W.C,99, |
i Please send me Newnes RADIO AND TELEVISION ENGINEERS' REFERENCE l
[ | BOOK without obligation to purchase. 1 will either return the work within eight
days or I will send the first payment of 5/- eight days ufter delivery, then ten monthly l
subscriptions of 10/, untit the sum of 105/ has been paid. Cash price within eight
days is 100/-, l
NET® oy g oo L L B O WLy =
Address ........ I
Tick(‘/)uhere appﬁcﬂe l
. HouscawNER l
Occupation .......,.......
IHuuschoMer I
Your Signature .,. o — L-"nl with Parents |
1 (Or your Parent signs it you are under 21) RB28 lLodunu Address | =

T R R e e S IR WEEN e e (e 8 ..

www americanradiohistorv com
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Here are some new /EZ7Y) models

- F.M. TUNER. Tuning range 88-108 Mc/s. Three I.F. stages with pre-aligned transformers.
w8 Complete R.F. Unit is despatched wired, pre-aligned and tested. Built-in power supply.
7 valves. Sensitivity 2.5uV for 20 dB. noise quieting.

R TRANSCRIPTION RECORD PLAYER. Embodies new

F.M. TUNER = ) Collaro RP594 unit with the Ronette Stereo Pick-up. Gives

£13.12.6 }f excellent results on stereo or mono. (16,33}, 45L.P.or 78 r.p.m.)

i\ ‘/‘ discs. Detachable head and supplied with wooden plinth.

RE J,&J,'?‘NG e @ THE ‘ COTSWOLD.’ An acoustically designed 3-unit Speaker

and I.F. _;; e System capable of doing justice to finest programme sources.

AMPLIFIER A Range 30-20,000 c/s. All parts left ‘‘in the white ”’ for finish
AVAILABLE RP-1U to personal taste.

SEPARATELY £12.10.0 THE *“ GLOUCESTER " cabinet has

mmmmE been specially designed to meet the

varying needs of diifferent homes. Mk. |
houses Record Player Stereo Amplifier,
F.M. Tuner and records, etc. The Mk. Il
will house a Tape Deck in addition.

SOEEEER TR T TR T TR m
“PACKAGED DEALS”

The above models and others can be
obtained as parts of ‘' packaged deals ™ of

MATCHED STEREO HI-FI
EQUIPMENT, thereby saving you

additional money.

FREE DELIVERY IN U.K.
DEFERRED TERMS AVAILABLE THE “coTswoLp”
OVER £10. £19.18.6

Why not send for Free Catalogue !

THE “ GLOUCESTER”
mMik. 1+ £15.18.6

Other models include Mk. 1 £17.8.6
TRANSISTOR PORTABLE model UXR-1. This dual-wave, 6 transistor portable radio, strikingly styled in handsome
solid leather case. is universally admired. The tone is rich and brilliant and it performs well everywhere, including in a car.
Easily (DUTIIN ORI OIS S i1 e cafeimmswmrosrets o e SRl 1 e 23 7 it L [ T o e Tt et e e e < 8 e e B £15.18.6
Car aerial attachment available 5/- extra)

TRANSISTOR JUNIOR RADIO model UJR-I. !deal for youngsters. Novel circuit gets lots of stations...... £2.16.6
N vei headph ne circuit gets lots of stations. (Additional amplifier stage, 16/6 extra)

HI-Fi 16 W. STEREO AMPLIFIER model 5-83. World's finest 16 Watt .Stereo amplifier regardless of pr|ce 0.1%

distn. at 6 W.ichnl. The attractively styled 5-88 has many excellent features ..................cccoooiiiiiiiiiiiiiiiinoieiienniinn, oI5y 6
HI-Fl 6 W. STEREO AMPLIFIER model $-33. World's best value in low-price Stereo. 0.3%, distortion at 2.5
WWiichnl! “ideal or[average rOOM: i s mioes § b furhd feius S < 5w e K5 ee o 01 00 o ol o o ey e Bt e B o< £Ii1. 8.0
HI-FI SPEAKER SYSTEM model SSU-1. ideal for Stereo in average living-room where cost must be low. Two speakers
in the enclosure. Legs, £1.7.0 OPTIONAl @XUra ....iiuiiieiiitiiiiii et ieiet e te et e et eee it e et e ae e e e e e ieeieee e e e s nennaesaaeneeaes £10. 5.6
R/C BRIDGE MODEL C-3U. Measures Capacitance, 10 pF (0.00001;F) to 1,000 /lF Power Factor ; Resistance, 10002
to 5 M and indicates feakage. Automatic Discharge Safety-Swit€h........oooiiiiiiiiiiii i e £7.19.6

AUDIO SIGNAL GENERATOR modet AG9U. 10 ¢/s to 100 Kejs. Sine-wave output 10V f.s.d. down to 3 mV
f.s.d. Less than 0.19 distortion (20 ¢/s to 20 Kc/s). Decade f{requency selection. Decibel ranges, —60 to +22. 1%

PGEECISIONMIESES COIT:S I eprettivesherees ot g eeraie sreressbrvers rarversnh - e ST Bt s S - - A PG R e Y ekt B . i VL L L et e ok AL £19. 3. o
VALVE VOLTMETER model V-7A. World's most popular VVM. Measures volts. ohms and decibels. D.C. sensnuvnty
7.3 megohms per Volt. D C.input resistance |1 megohms.. ......oooiiiiiiiiiii i £13. 0.0

5 in. OSCILLOSCOPE model O-12U. This fine general-purpose 'scope has ‘Y " sensitivity of 10 mV/em, and covers
3 ¢/s to over 5 Mc/s. Rise time is 0.08 s secs or less. Timebase 10 ¢/s to 500 Kefs in 5 steps. Electronically stabilised.

VoltagelcalibnatoT  guurmasmremy: e e e s B - o g s ST i { st B £ 0 T T el S b O s T R T £34.15.0
DIRECT READING CAPACITANCE METER model CM-1U. 43in. meter scale calibrated in #F and pF. Fuli
scale defliection 100 micro-microiarads, 1,000 micro-microfarads. 0.01 microfarad, 0.1 microfarad ............ccooiiiiiinannn, £14.10.0
DX-100U AMATEUR TRANSMITTER. The most popular Amateur transmitter in the world. 100-140 watts out-
put. 160480, 40, 20, 155060110! M e tne s o boms im0 sl fa s e gareheerele e s e O oo et £78.10.0
DX-40U AMATEUR TRANSM|TTER 40 Watts to aerial. Input power 75 W. C.W., 60 W. pk. C.C. 'phone.
Provision for V.F.O. Designed by ‘" Hams'' for ‘" Hams' ...(29.[0.0
VARIABLE FREQUENCY OSCILLATOR modet VF-IU. 10V output. Covers 10 to 160 metres............£]10,12.0

]UST OUT .’ 12 W. Monaural Amplifier, Balun Coil Set, Tape Deck, 3” Service Oscilloscope.

Full details of model(s).. ... Deferred Payments (Yes/No)

Sfocx'"éﬂﬁﬂt;#i ................................. I DAYSTROM LTD, (?LEOFI’.II'ES':'\ENR' E3h’IGLAND

ADDRESS... | A memter of ithe Daystrom Group, manuiacturers of
| THE LARGEST- SELLING ELECTRONIC KITS IN THE WORLD.

www americanradiohistorv. com
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS AT £13.6.8. (P.&P.10/-)

= Why buy a F.M. Tuner at the same price?

Tapped input 220-225 v. and 226-250 v. A.C. ONLY.

Chassis size 15" x 61" x 5" high. New manuiacture.

Difal 14}° x 4° in gold and black.

Pick-up. Extension Speaker, Ae., E., and Dipole sockets. Five '* piano
push buttons—OFF. L.W., M.W_, F.M. and Gram. Aligned and tested.
With all valves & O.P Transformer. Tone Control Fitted.

Covers 1.000-1.900 M. : 200-500 M. : 88-95 Me's.

Valves EZ80 rect.. ECHS1, EFA3. EABCS0, EL81, ECC85.

Speaker & Cabinet to fit chassis, 47 6.

10* x 6 ELLIPTICAL SPEAKER, 20/-.

TERMS :—(Chassis) £4.16.8 down + 10/- carr. and 6 Monthly Payments
of %02'/- or with Cabinet & Speaker £5.9.2 cown and 7 Monthly Payments
0, -

COMPLETE RADIO ¥OR ONLY
0.10.0 carr. pd.

Size 19" x 13" x 74~ or Chassis and
dlal for £8 (carr. pd.). Chassis |
{ Y. 2,000 o

LISTEN WITHOUT INTERFER-
ENCE

Fully built V.H.F./F.M. Tunecr for
£5.10.0 (3/- post). Covers 88-98 Mc'sec,
Wired, aligned and tested. 4 Mullard
valves :t tfor us% ;FNS)E"OMH&IJ'FER Lfrct)m
transmitter. 'or
er. Ext. L.S. Sockets : above this (5 valves), £6 (p. & p. 3/-).
Eb/:liquiard Valves ECH42, EFd4l, EBCAl, External H.('I‘. and L.T. supplies reqd.
S .1535240 .8nd Magic Eye EMSI. for both of foregoing. BUT, a
t,a;tic val’:xeatbr mgvallned- Fan- cormlyllgte V}{%‘ set, fringe model, \gg.h ;nains t,x‘ansrormt:arj
- o t V. amplifier, rectifier and speaker (with above frequency coverage

347 or 67 x 47 speaker fitted to cabinet, can be supplied for ONLY £8.8.0 (4~ carr.). Cheap rvom dipole
. 10/-. 300 ohm twin feeder, 6d. yd. All with 12 months’ guarantee.

BATTERY ELIMINATOR. Converts your Battery Set to | ———————————
Mains.  For ¢4 Low Consumption Valves (DK range). 90 v. 15
ma. and 1.4 v. 125 ma. 42/8 (26 post). 200-250 v, A.C. Size 5i- x |
31" x 2°. Also for 250 ma. 1.4 v. and 90 v. 15 ma, at same price. |
Specify which, or give valve line-up,

New

GRAMOPHONE
AMPLIFIER with 5 in,
SPEAKER. On Fabric-

- Jall : 3

e ” 5 - ECL82 Valve. Tone and
TELERECTION, ‘TwenEy-20 _adjustable set top or table On/Off switch. Plenty of Volume. Fuliv
aerial for Bands1,2and3. '‘'Gold finished rods and mounting, | Guaranteed. Two Knobs supplied. Ready to play. Useful for

List Price 42/-. Our price 30/- (carr. paid). Stereo.
ONLY 57/-, post 3/-

50 SILVERED MICA AND CERAMIC CONDENSERS, 10/-. i )

50 RESISTORS, 5/-. ALL DIFFERENT VALUES. BREREC “ PIONEER " RADIO IN MAKER'S CARTON,
Valves DK%, DF9, DAF96. DL96. Berec Ever-Ready Battery
B103. 18/6 extra. Two Short Wave-
bands 2.5 to 7 Mc/s and 6.5 to 17 Mc/s.
Cabinet, 12° x 7} x 6°. ONLY £4.10.0
(2/6 p. & p.) (MW and SW £4.15.0 plus
2/6 p, & p.). In kit form with in-
structions and fully wired coil pack.
f Two Short Wavebands £4. One M. W,
and S.W. £4.5.0. Plus 26 p. & p.
Separate items supplied.

COMPLETE TAPE RECORDER!
For oNLY £19.19.0

|
B.S.R. deck. Two-tone leatherette |
case, Acos crystal mike, 850{t. tape
extra spool. On/Off Tone and Vol|
7.ln. X 4in. Speaker, 1} hrs. playing
time. Single speed 3iin./sec., fast
p. forward and reverse, mike and radio|
inputs, ext. speaker socket ; cannot |
3] be accidentally erased. 13iin. x 12in.| TAKE A CHANCE. We have surplus to present manufacturing
X 8in. Weight 20 lbs. 12 months’| reauirements tens of thousands of resistors, silvered mica.
R Carr. 7/6 ex .| tubulars, volume controls. electrolytics. valve holders, etc.
guarantee. Tr. extra. Terms :| gpnp Us 20:- for a bargain parcel of new goods. Our good name
£68 down and 6 monthly payments of | jg your guarantee. Money back if not satisfied. State preference
50/-. of types of goods.

SIX TRANSISTOR
3-VALVE AMPLIFIER (INCIL. [ SUPERHET KIT
RECT.). Capable of giving 6 watts. £8.19.6

Mains and output transformers. ailed. nandl L'Wétjonpr};ggid

N ns :
Valves ECCSL. EL84 and Rect. 3 | forcoini asmar ol D
C s ! pupplied separately. Write
'ontrols, volume. bass and treble. | fof price list. Battery, 9 v.
On/Off switch. Fully guaranteed. | PP4, 2/6.

Chassis size 61° x 3" x 2}". 61" round or — == e E
5" x 47 elliptical speaker, state which. Send 6d. (stamps will do) for our illustrated catalogue of the
above items and others. All New Goods. Delivery by return.
Terms :—One-third down and balance plus 7/8 in four equal
67/ (3/ & ) mont.h\ly payments. Postace with down payment., (C.0.D. 2/-

- - P .J. extra.
p p SEE SPECIAL TERMS FOR AM.J/F.M. CHASSIS AND TAPE
RECORDER.

Laige selection of complete Radiograms, ready built in cabinets. with 4-speed Autochanger. Write for detalls. giving approximate
size required. Price from £25 for A.M. only. or £32 for A.M./F.M,

GLADSTONE R A % EOQ-—58A. HIGIH STREET, CAMBERLEY, SURREY. Tel. 22791

www americanradiohistorv com



www.americanradiohistory.com

N <
N N

N

MMM N\

Practlcal ereless

\\\\ \

N

RATTUHRINR

VOL. XXXV, No. 637, MARCH 1960

AN N

///ﬂ///

W22 222272222 2

Editorial and Advertnsement

J

72

ffice
PRACTICAL WIRELESS

George Newnes, Ltd. . Tower Hous
Southampton Street, Strand,W.C.

@ Georre MNewnes Ltd, 196

Phone : Temple Bar 4363.
Telegrams: Newnes, Rand, London
Reglstered at the G.P.O. for trans
mission by Canadian Magazine Pos
SUBSCRIPTION RATES
including postage for one year
tnland 1.3.0 per annum
Abroad - - Ll 1.6 per annum
Canada - - 195 per annum

Conlenls

72

e
2.
0.

727

7

////////////////

777727

77777

7

7Z

%

S

Pag.

\ Editorial ... 92

\Round .the World of W:re|ess

The D.C.2. Stereoc Amplifier ..

A Quality F.M. Receiver

inductance Measuring
instrument :

A Novel Circuit Techmque

On Your Wavelength.

Measurements with
range Meters ..

Experimental S.W. Three

A 6K7 Superhet.

The Magic Needle

Versatile V.F.O.

A Comprehensive Pre-amp

Transistors for P.A. .

A Transistorised Voltmeter.. .

\The ‘“No. 19 Set ™ -

\Translstorlsed Timing Unic .
Switch-tuned T.R.F.

%Club News d

\ News from the Trade J

\ Open to Discussion

\

N\
\
\
N\

N
\

////////////{////////////////////////////////////////////7//////

>
3

77/ 2227

///////.///

Multl

952
955 N
958
9261
965
966
973
977
981

The Editor will be pleased 1o ronsulez
arricles of a practical rature.  Such
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Whilst the Editor does not hold Iumsel/
responsible  for  manuscripts., mer\
effort will be made 10 retirn them if n\
stamped and  addressed  envelope \
enclosed.  All correspondence mlentlerl\
for the Editor should be addressed :
The Editor PRACTICAL  WIRELESS,
\Genrge Newnes, Lid.. Tower House,
\Sauthummon Street. Strand, W.C.2.
\meg to the rapid progress in the
Ndesign of wireless apparatus and to
\aur efforts to keep our readers in louch
\unh the latest developmenis: we qlm
\

7727

7 27 72
22222

//// ///W

////////

727

N

////////

no warranty that apparatus deseribed
in our columns is noi the subject of
letters parent,

Copyright in all drawings. phom
graphs and articles  published  in
PRACTICAL WIRFLESS s srl’l‘l/lcal]
reserved  throughout  the  countries
signatory to the Berne Convention and
the U.S.A. Reproductions or imim/ianx\
of any of these are therelore ('.xpre.rslv\
Jorbidden. PRACTICAL \eruss§
incorporates  ** Amaicur  Wireless.” \

St

Wit /////////////////

N\

7Z

N

///////////////

*\‘}l\\\\\

AT AN

RADIO TELESCOPES

URING the course of this year, wireless will play an
important part when the first practical steps are taken to
try to discover whether or not life exists elsewhere in the

universe. The radio telescope at Green Bank, U.S.A., will be
used by scientists who will listen for radio signals coming from
other solar systems. Ever since scientists first made optical
telescopes and probed the heavens, the great size ol the universe
has become more and more apparent, and now it is realised that
its enormity cannot be comprehended. It has been supposed
that there must be many other worlds similar to our own in
which live intelligent beings similar to ourselves, and it is
reasonable to assume that any signals transmitted from such
worlds would aim at establishing contact with others and theretfore
would consist of definite sequences.

Naturally, it would be difficult to monitor more than one
specific frequency and it is assumed that the wavelength used
for the transmissions would be 1,420Mc/s. This frequency is
known as the hydrogen line frequency and could be called the
most popular frequency in creation since most of the matter in
space is neutral hydrogen. Once the frequency of transmission

has been assumed. the problem of monitoring becomes easier,
although the difficulty now arises of detecuing. any deliterate
modulation at that frequency. Owing to inter-galactic noise and
other sources of signals, the detection of pulses may not prove
easy. 1f, therefore. any of the other radio telescopes in the world
were tuned to this frequency during their normal programme of
work it is unlikely that signals would be detected. even if they
were being transmitted. [t is unlikely that the Jodrell Bank radio
telescope will be used for monitoring space signals in the near
future as it is heavily committed to its programme of research in
radio astronomy and the tracking of eaith satellites and moon
probes. Jodrell Bank has a much larger range than the Green
Bank telescope and will receive signals from at least 700 light years
away and perhaps more and may be at present less suitable than
Green Bank for the purpose in mind. The Green Bank telescope
will be locused first on the nearest suitable stars. These are some
11 light years away—about 66 million million miles from us.

If there is intelligent life elsewhere in the universe it is reasonable
to assume that radio will be the medium used for communication,
although the speed of communication will not be as great as might
at first be thought. Radio waves travel at 186,000 miles per second
but even at this speed it might take || years tor the signal to
reach us and we might have to wait 22 years before we would
receive a reply to any signals which we might transmit. In view
of the delays involved, the transmission of signals at this juncture
seems hardly worthwhile unless a very far-sighted policy is
envisaged. The programme at the moment must be one of
N\ passive reception and the most that can be expected in the near
future is the confirmation that some form of life exists elsewhere
in the universe.

2

Our next issue, dated April, will be published on March 4th

S
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Rownd the World
of Wireless

POTENTIAL AND
CURRENT NEWS

Broadcast Receiving Licences

THE following statement shows

the approximate number of
Broadcast Receiving Licences in
force at the end of November,
1959, in respect of wireless receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern [reland.
The numbers include licences issued
to blind persons without payment.

Region Total
London Postal.. 846,739
Home Counues 817,455
Midland.. - 604,910
North Eastern . 691,772
North Western. . 558,805
South Western.. 485,796
Wales and Border Counties .. 299,837
Total England and Wales 4,305,3!4
Scotiand 507,208
Northern Ireland 148,266
Grand Total 4,960,788

British Equipment for Peru

THE Smethwick (Stafls) firm

of Hadley Telephone and
Sound Systems Ltd.. is providing
a staff location installation for a
new hospital in Mollendo, Peru.
The equipment, which consists
of an amplifier, a moving coil
microphone, 16 cabinet and 1§
spherical type loudspeakers has
been ordered from the Brilizh
firm by Sociedad Relojera SA,
c¢f Lima, and will go into the
Arequipa Hospital in Mollendo.

British Standard 448
“HE B.S.I. announces the pub-

lication of another two
Sections (BSG/F and B7E'F) to
B.S. 448,  Electronic valve

bases, caps and holders.” The
new sections specify .the base
and bulb outline dimensions of

the BSG/F and B7E/F sub-
miniature valves with tlexible
connecting leads. Gauges for

checking the lead spacing and
the bulb outline dimensions are
also specified. Copies of this
Standard may be obtained from
the British Standards Institution,
Sales Branch, 2, Park Street,
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This Kowa Microrecorder is claimed 1o be the smuallest rape recorder
in the world. Developed by the Kowa ()puml Works of Japan, and
produced by the Kowa Eleciric Laboratory in Nagoya, it can be used
for 30 minutes uninterrupted recording on a double-track tape, which
is reversed automatically when recording on one itrack has been

complered.
780 grams.

It is an all-transistor recorder with plavback, and weighs
Accessories include a telephone pick-up,

 secret

wristwatch microphone, earphones and speaker.

W.1. Price 2/- each. (Postage
extra to non-subscribers.)

Electronic Computing for
B.P.C.

AN order for one of the largest

electronic computing systems
in the United Kingdom has been
placed with Ferranti Ltd. by the
British  Petroleum  Company
Limited. The system, costing
over £4 million, will also be one
of the fastest in the United
Kingdom for processing data as

it is based on the Ferranti
Mercury computer. at  present
the fastest machine manufac-

tured in Western Europe. The
extensive ancillary equipment
includes a converter unit which
transfers information from
magnetic tape to punched cards
and vice versa, and facilities for
printing data from magnetic tape
or. very high speed printing
units. The system will be used
by the British Petroleum Co. for
both scientific and commercial
applications. It is anticipated
that the system will be installed
in onc of the company's head
oflice buildings in London
around the turn of the year
1960/61.
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U.H.F. Systems for S.A. Navy
SUBSTANTIAL order for
multi-channel medium and

high power  communication

equipment has been placed with

Plessey International Limited by

the South African High Com-

missioner in  London.  The
equipment will be installed on

South African Navy fighting

ships for ship-to-ship and ship-

to-shore communication. The
placing of this important order
follows the success of similar

Plessey U.H.F. sets on ships of

the British and Commonwealth

navies. The order was negoti-
ated in South Africa by repre-

sentatives of  Plessey  Inter-
national Limited.

Radio Trades Examination
Board

T the annual general mecting

of the board on December
30th last, Mr. Edwin Arthur
William  Spreadbury. M.Brit.-
1.RE.. was clected chairman in
succession to Mr. E. M. Lee,
B.Sc.. M.LEE. (Belling and Lee
Ltd.)). Mr. Spreadbury has been
associated with the RT.EB.
since June, 1943, when he was
appointed an examiner and a
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member of the examinations
committee. Subsequently, he
became a member of the com-
mittee which drafted the scheme
of examination in television
work. the first examination being
held by the board in 1950, In
recognition of this work Mr.
Spreadbury was elected to the
council of management of the
board in 1947.

By rcason of his technical
articles and books. Mr. Spread-
bury is well known to the
industry and the trade for his
interest  in promoting higher
standards of servicing cfficiency.
He has been connected with the
radio industry since 1922, He
joined the stafl of the Wireless
Trader in 1937 and is now the
technical editor.

Radio-telephones for Mexico
N initial contract has been
signed with Pye Telecom-

munications Limited for 500

two-way units and fixed station

equipments. Many of these
radio-telephones will be used for
the extension of the existing
public correspondence  scheme.
whilst others will be used for
new  private  radio-telephone
systems. It is anticipated that

1000 mobile units  will  be

required by Mexico this year.

to a total value of £100.000. Pye

has already supplied over 3.000

mobile radio-telephone units to

Menico.

Electrical Engineers Exhibition
HE Ninth National Electrical
Engineers  Exhibition  will

be opened by the President of

the Board of Trade. the Rt. Hon.

Reginald  Maudling. M.P..at
12 noan on April 5. 1960. at
Earls Court. Part of the

<« Marine Electrics = feature will

be devoted 1o electrical and
clectronic  equipment f rom
Britain's renowned aircraft

carriers, H.M.S. Victorious and
H.MS. Hermes. Also featured
will be equipment as used in the
S.S” Canberra, the largest liner
built in British shipyards since
the war. Exhibits will include
the latest navigational aids,
radar and radio communications
equipment. An clectrolier,
believed to be the world's
largest, will be suspended from
the 110ft. high rootf of the
Exhibition Hall. It is built by
William McGeoch & Co. and
measures 75ft, in circumference.
fts total loadings will be around
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1R.500W.  Visitors will walk on
the world’s largest clectrically
heated carpet. Made by Therma-
lay Ltd.. it covers over 1,000 sq.
ft. and will have a loading of
more than 11,000W. For the first
time there will be a feature of
outdoor electrical equipment. An
arca of over S.000 sq. ft. will be
devoted to heavy transformers
IiLICiiH by the English Electric Co.
td.

East Pakistan Contract

HE Commissioners of the

Port of Chittagong. East
Pakistan. have placed an order
with Marconi's tfor the cstablish-
ment of a V.H.F. radio-tclephone
network to improve ship-to-
share communications within the
port area and the Kharnaphuli
river. Besides the installation of
duplicate V.H.F. transmitters and

927

equipped to enter or leave ‘he
port in full radio communication
with the port authoritics.

Change of Name

ON the 1Ist January, 1960. the
British Thomson-Houston
Company. Metropolitan-Vickers
Electrical Company and Siemens
Edison Swan Ltd. changed their

names to Associated Electrical
Industries (Rugby) Ltd., Asso-
ciated Electrical Industries

(Manchester) Ltd.. and Associ-
ated Electrical industries (Wool-
wich) Ltd.. respectively. At the
same time five new product divi-
sions of Associated Electrical
Industries were announced. They
are as follows: (1) Cable Divi-
sion: (2) Construction Division;
(3) Telecommunications  Divi-
sion: (4) Radio and Electronic
Components Division: (S5) Instru-

Muarconi's Wireless Telegraph Co. Lid., are designing and supplying
the electronic equipment for a new air defence system for Sweden.
Contracts worth approximately £1,500,000 have already been placed

with the company.

Recently a delegation of senior officials of the

Royal Swedish Air Board visited the Marconi Works at Chelmsford
and the Research and Development Laboratories at Great Baddow,

in connection with the contract.

Photograph shows (L. to R.) Colonel

Hamilton and General Rapp of the Royal Swedish Air Board, Dr. E.
Eastwood (Chief of Research, Marconi's), Mr. Keall (Marconi's)
and Colonel H, Lindgren (Royal Swedish Air Board).

reccivers in the shore stations at
the port office and at the signal
station at Juldia. the order also
includes the supplying of mobile
stations for use in two harbour
tugs and a pilot launch. This
installation will enable all visit-
ing ships which are suitably
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mentation Division. From the
Ist January the total of AE.L
Product Divisions to be estab-
lished became 12, and the
famous companies whose names
are to change will cease to trade,
but will manage a number of
A.E.L. Product Divisions.
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The D.C.2.
Amplifier

A DIRECTLY COUPLED CIRCUIT
By J. S. Kendall

HE power required for listening in the
average room is not great—in fact 2W is
usually more than enough and even then

this is only required on peaks. This sterco ampli-
fier, the D.C.2. is directly coupled with negative
feedback and an output of just over 3W per

"

Fig. | —Theoretical circuit diagram.

channel. The distortion and noise levels are low.
Three controls are provided: volume. tone and
stereo/mono. This latter allows one single input
to be fed to both channels so that they act in
paraliel.
Circuit

For this circuit twin direct-coupled amplifiers
have been choscn. There arc several reasons for
this, one of the main being that from the grid
of the input section to the anode of the output
valve there is negligible phase shift from the
lowest frequency to the highest. There is thus
only one component in which phase shift can
occur: the output transformer. Again, this
phase shift has been reduced by the use of
negative feedback. The total number of com-
ponenis is also low and construction for the
beginner is simplified.

The basic circuit of each amplifier is shown
in Fig. 1. Tt is drawn as a separate triode and
pentode, which is correct although they are in
the same glass-envelope. The anode of the triode
is strapped across to the control grid of the
pentede section, and no stopper is used—the lead
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is only about jin.. so none is required. Thus
the anode voltage of the triode appears at the grid
of the pentode. ) i

If the reader is thinking of constructing his own
directly-coupled amplifier, h: should be warned
not to attempt to work the drive valve at too
low a voliage to allow it enough swing to drive
the output valve correctly, and then attempt to
clear up the matter with very heavy negative
feedback. Allow an anode voltage of at least
twice the r.m.s. drive voltage required by the
output valve-—within reason, the higher the better.
but not so much that the output valve is starved
of voltage. The average power supply unit with
a 250-0-250V transformer will give about 300-
320V smoothed. Remember that the anode
voltage of the drive valve and the normal bias
voltage of the output valve have to be substracted
from this figure. A good figure for the anode
voltage of the drive valve is 25 to SOV. The
voltage at the cathode of the voltage output valve
has to be the anode voltage of VI plus the bias
voltage of V2, i.e, Vk2=Val + (bias for V2).
For example, H.T. line voltage is 300, the anode
resistor for VI is 220k and the anode current of
V1 is 1.2mA. Thus, the voltage dropped across
R1 would be 260. Thus, at the anode of VI we
would have 300-260=40V. To this we have to
add the value of the bias for the output valve—
say, 6V which gives 46V. This, to the nearest
10 per cent., is SOV. Looking up the valve, we
find, say, Va=250V., la=36mA, Vg2=250V,
Ig2=4mA. We add the currents together:
36 + 4=40mA and we can dow, by a further

H.

Al

Ez81

ECLBS
Fig. 2.—Valve base details.

simple ‘calculation, calculate the value of the
cathode resistor of V2 (Rk2). We have the
voltage as SOV and the current at 40mA. There-
fore, Rk2=1.25k. Now, 1,250 ohms is not a
preferred value of resistor. Therefore. we must

www americanradiohistorv com
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find the nearest 5 per cent. preferred value. which
is 1.2k. The wattage rating is next to be found.
In this casc W=EI is the formula to use. We
have found E to be 50 and I as 0.04A (converting
mA to amperes), so 50 X 0.04=2W. 1In this
instance, as in all others where low drift is
required, use a resistor that is well within its
rating, say. SW § per cent. wire wound. Next,
having built the unit we have to test it. The

1 SOuF 12V

Fig. 3.—Wiring of the
sub-assemblies  fol the

triode  stage.

critical reading is the one at the cathode of the
output valve. The reading here is very rarely
just as calculated even if we have made all our
calculations correctly. The currents through the
valves vary from valve 1o valve by quite a large
amount, and also the conditions of the first
valve circuit are reflected into the circuit of the
second valve. It is the current through the out-
put scction of the valve that we have to watch,
and bear in mind that we can expect a change in
bias of [0V on the output valve tor every 8mA
change in Ta. Calculate the voltage drop across
the valve and work out the power dissipated by
1t and check that this is not outside the ratings
given by the manufacturers. If the crrors are
large. then corrections can best be made at the
cathode resistor of the drive valve. To increase
the resistance here will have the effect of increas-
ing the cathode voltage of the output valve, a
decrease will also cause a decrease in the output
cathode voltage.

Readings
When taking voltage readings
on direct-coupled ampilifiers,

PRACTICAL WIRELESS
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associated with tag strips. next fit the mains
transtormer, and under the two nuts of the fixing
bolts at the valveholder side, fix a threc-way
tag strip. The transformer should be fixed so
that the H.T. and heater windings are at the
valveholder side, and the mains tags to the rear
of the chassis. Shake-proof washers should be
used under the tag strips in order that a good
connection to the chassis is made—simple. but
important. The H.T. and heater wiring may now
be made.  Fig. 2 shows the base of the EZSI
rectifier valve.  Run two wires (twisted for
preference). one from each of the 300V secondary
to one of the anodes of the EZ81—i.e.. one 300V
to Al and the other to A2. Next, take a pair of
wires from the 6.3V heater winding (top right-
hand set of tags on the transformer) to the
heater tags of the valveholder; ignore the tag
marked SV and use the common and the 6.3V
tags.

Next, take a wire from pin 3 to pin 4 of the
valveholder, and solder all the lcads so far wired
except the wire to pin 3. Next come the heaters
of the other two valves—the ECL82s. The base
wiring is shown in Fig. 2. Run a pair of twisted
wires from the centre tapped 6.3V on the trans-
former to the heater tags of the valveholders—
pins 4 and S—then solder them. Next solder a
wire on the mains transformer from the centre
tag of the 300-0-300V winding to the centre-tap
tag ot the 6.3V winding and then on and solder
to one of the fixing bolts of the mains trans-
tormer.

Sub-assemblies

Next make up two small sub-assemblies-—these
consist ol a threc-way tag strip. with an electro-
Iytic and two resistors, They form the bias and
negative feedback resistor for the triode sections
of the ECL82 valves. 504F. 12V electrolytics have

remember always to have the

volume control sct at the same
potat. Al valves take a

minute amount of grid current
by what is known as secondary
emission. This minute current,
so small that it can usually be

ex=SRNE == EX =S

™MQ ‘Ijri ] —

ignored. gives a voltage across
the input resistor of the ampli-
fiecr—usually the volume con-
trol, and is amplified by the
first valve. Thus, say, the
current is one-hundred-millionth of an ampere,
and we use a I|M volume control. then the voltage
is 1/100th and this amplified, say. SO times by the
valve gives 1V, With a modern ouiput valve that
can cause a definite change in current. However,
with a new valve, it can be ignored, but with a
valve that is older and softer, the figure will be
ten times as high.

Construction

First the valveholders should be fitted 'to the
chassis.  Then: as all the transformers are also

400pF

Fig. 4. —Tone and volume control stages.

been chosen and the resistors arc of § per cent.
tolerance. The reason for the use of § per cent.
resistors has been explained carlier. The method
of wiring the tag strips is shown in Fig. 3. A
very neat job can be made of these if the wires
are kept short—the view is as seen from the front
edge of the chassis and the earthing tag is to the
rear. At the right-hand end—the end with only
the 2.2k and the clectrolytic—solder a short length
of wire——2in. is ample and it should be insulated.
Next fix the four jacks in place, one in cach of
the four }in. holes at the rear of the chassis.
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1t is best to have the tags pointing in the same
direction as the flange of the chassis. We can
now fix the two output transformers in place.
Thev are bolted in place with the tags pointing to
the centre of the chassis. The small sub-
assemblies are bolted one under each of the fixing
bolts of the output transformers at the end nearest
to the valveholders. We can now take the wiring
a few steps further. Join the running wires from
the sub-assemblies to pin 8 of the nearest ECL82.
Join a wire from the inner tag of an output jack
to the tag at the valve end of the nearest output
transformer., and a 1009 resistor from the same
transformer tag to the junction on the sub-
assembly of the capacitor, the 2.2k and the 47
resistor. Solder and repeat with the other trans-
former.

Final Wiring

Next, run a length of tinned copper wire
through the four sleeve tags of the jacks (thosc
are the tags at the fixing end of the jacks) and
solder. Join the two nearest tags of the output
transformers to this common earth line and
solder. Take two 470k, S per cent. resistors and
bend the wires sharply back about %in. from the
body of the resistors and solder the bend to pin 9
of the twa output valves—one on each—the free
end of the wire is taken to pin 3 and soldered.
This fixes the resistors in position and joins pins 3
and 9. The wires from the other ends of the resis-

Hester
ECLB2
F : o
—— Fig. 5—The complete circuit diagram of one of the
amplifiers. The other amplifier uses the same power
pack and is identical. The mains transformer should
s/ give 6.3V ar 24, 250-0-250V at 60mA, and 6.3V

or SV at 2A for the reciifier. i

tors are soldered to pins 7 of the same valve-
holders. A wire is connected between the (wo pins
7 and a capacitor of 324F and of 350VW joined
between this point and the common earth line. A
further resistor of 3.3k. § per cent,, 3W is joined
between the same point (+ve side of clectrolytics,
two 470k resistors and two tags 7 on the ECLS82
valves) and one of the pins of the 32 + 32uF
block electrolytic. Do not solder this last wire
yet, At the inner side of the inner output trans-
former. the tag of a double 32uF capacitor is
joined and soldered to the common earth line. It
is simplest to follow if the two tags are placed in
a horizontal plane so that one can be referred to
as the left and the other as the right. To the
left and nearly touching the capacitor is a three-
way tag strip. From the right-hand tag of this,
fix a wire to the left-hand tag of the 32 + 32xF,
and between the same tag and the earth line fix
a 2.7k wire-wound 5 per cent. resistor of TW
rating. Strap pin 2 of the nearest ECL82 to the
junction of the resistor and capacitor and solder.
Between the right-hand tag of the same capacitor
and the centre (earthed tag) of the adjacent tag
strip join a 2.7k, 5 per cent., 7W wire wound
resistor, and from the junction of the 2.7k and
the capacitor join a wire to pin 2 of the other
ECLS82 and solder. To complete the H.T. circuit
wiring, take a 7502 10W wire wound resistor
and join one end of it to the right-hand tag of
the extreme left tag strip, run a wire to the cathode
of the EZ81 and a further wire from the same
cathode to the unoccupied tag of the 32 + 32;F
450VW clectrolytic. Then solder these. The othér
end of the 750 10W resistor should be¢ ‘against

(Continued on page 944)
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PRACTICAL

S stated in the previous article, a suitable
cabinet for this recciver may be made from
five-ply wood. }in. thick, having an oak

walnut or similar facing.

Procedure

First mark out and cut the front, 134in. X 9in.
(Fig. 8) and cut the apertures for the speaker,
tuning scale. etc.  Those for the tuning indicator
and panel light should first be cut from the faced
side of the wood with a Zin. centre bit to a
depth of about fin. and completed from the
other side with a 1kin. bit. The larger holes can
be cut with a fret saw or hacksaw blade. working
from the faced side. Sand the edges of all the
holes smooth and Nat, apply a

WIRELESS 931

A Quality
FM.

Receiver

MAKING THE CABINET

(Continued from page 848 of
the February issue)

By V. E Holley

a chiseal, carctully remove the three layers of
ply to form the rebate and finish off with glass-
paper (Fig. 9).

Assembly

An exactly similar rebate must now be formed
all round the four edges of the front of the
cabinet. on the unfaced surface. Now assemble
the front and two sides and measure the exact
length of top and bottom required to fit into the
rebates.  Cut the top and bottom to this length
and 7lin. wide; no rebating is required.

The top. bottom and sides should now be
assembled temporarily on a fat surface, front
downwards, using three lin. panel pins, driven
not more than half-way home at each corner.
The rebated front should be a good push fit.
Dismantle. apply a good resin glue to all mating
surfaces and reassemble, driving the panel pins

coat of matt black paint and set
aside to dry. Keep the paint off ) %&/‘a
the taced surface. )
Cut next two picces for the $

sides. 9in. X 74in. each. Check i

that they are exactly rectangular
and of correct and identical
measurement—the  fit  of the -

-

‘—'0\\\

f‘_ = .-’-*4— s ‘%'dlla. '

N

24 .rad

joints and conscquently  the
strength of the cabinct depend
on it. The top and bottom of

T re— 3

£

™~

cach side must now be rebated
to receive the top and bottom of

W\
-——N\

the cabinet. On the unfaced
side of the wood draw lines very
slightly more than %in. from the
edges and with a tenon saw cut
carefully along the lines to a
depth of threc lavers of ply,

5/8”0‘/'3,

keeping the saw at right angles
to the surface. If the constructor
is not too confident with a tenon
saw, it 15 a good idea to tack a
strip of wood with a straight

B J) S D 4'_.‘_”

H-‘—— 2t 2”—4

edge along the line of cut to
act as a guide for the saw, With

Lo
3% -
Fig. 8.— The front panel.
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right home. Glue alone is sufficient 10 secure the
front. Place the cabinet front up with a weight
on top 1o keep the front firmly in position till the
glue is hard.

Polishing

First punch in the panel pins till the heads are
below the surface. A small wire nail with the
point sawn ofl flat makes a good punch. Fill in
the holes and any other blemishes with plastic
wood of a suitable colour and when the filling
is hard. give the whole cabinet a good rub down
with No. 2 glass-paper. squaring oft the corners
and removing any old polish. Finish ofl with
No. 0 glass-paper. The final result depends very
largely on this preparation so make sure that no
scratches or blemishes remain. Wood dye of the
desired colour may now be rubbed in with a rag
wad.

There are three methods of obtaining the final
finish. The first and best is french polish, which
is also the quickest. There is no need to view
this with alarm as there arc plenty of french
polishes to be had which are specially com-
pounded for amateur use and nothing more is
required of the operator than that he should
follow the comparatively simple instructions
enclosed with the polish.

Another Method

The second method is to apply three or four
coats of clear varnish. rubbing down with No. 0
glass-paper between each. A period of 24 to 48
hours must be allowed for the hardening of each
coal. Varnish does not darken the wood. It
should be applied and allowed to dry in a dust-
free atmosphere.

Another alternative is shellac,
ingredient of most french polishes.

which is .an
Dissolve an

ounce or so of gum shellac in methylated spirits
the consistency of
a brush. Do not

to produce a hquid about t
paraflin and apply rapidly with

Front view of the receiver.

WIRELESS March, 1960
attempt 1o spray it. Aboutl six coats will be
required with a rub down between each. The

mixture dries rapidly and has some darkening
effect on the wood.

Finally. a back should be made for the cabinct,
This may be of fin. plywood with suitabie opene
ings for connections and ventilation. To secure
it, two ZJin. panel pins may be driven into the
bottom edge so that they project $in. The heads

3 /ayers of plywood removed

Part of Side
( Unfaced sun‘ace)

Sawcut

Fig. 9.—Forming the rebate.
car then be sharpened and pressed into the
bottom of the cabinet. The top may be secured

to small brackets or wood fillets fitted in jhe top
corners of the cabinct.

Fitting the Recciver

Glue a piece of Tygan or other suitable
material over the speaker aperture and cut a
piece of thin plywood to shape and size to cover
the aperture with lin. to spare all round. 1In
the plywood cut a Sin. diameter hole for the
speaker in such a position that when fitted,
the speaker will lie at the right-hand end of the
aperture, looking from the rear. and three of
the four securing screws will pass through the

ply into the front of
the cabinet. Attach the
speaker to the ply at

the fourth securing point,
using a 4B.A. counter-
sunk bolt. and fit the
assembly into the cabinet
with wood screws  of
suitable length.

The tuning indicator
should be fitted to a
bracket in the top left-
hand corner, looking
* from the rear. and the
. panel light similarly in

the opposite corner, a
piece of coloured plastic
being fitted into the hole
through which the lamp
1s viewed.

The receiver may be
secured in the cabinet by
means of four self-tap-

(Continued on page 970)
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An Inductance

Measuring Instrument

INCLUDED

A D.C. BIAS SUPPLY IS

NTERSTAGE, and output transformers. [or use
in transistor circuits are not difficult 1o make.
The A.C. voltage applied across their primary

winding is very much smaller than those used in
valve circuits. and consequently the number of
turns on the core is very much fewer than for a
similar transformer used in valve circuits. If an
output stage transistor is, say, working Class B
from a 6V battery supply, the maximum collector
voltage swing will be from 0 to —6 (sce Fig. 1),

—ve
300
Jei
l_ +ve “+ve

Fig. 1 (Left).—Anmplifier circuit.
Fig. 2 (Right).—Transformer marching.

14

g

a total of 6V peak swing. This would corre-
spond to a signal output of 6 X 0.707—a little
over 4V rm.s. In practice, an output stage would
not work Class B single ended. but in push-pull.
but this example does serve to show the low
voliage swing in transistor applications compared
with similar valve circuits where the anode volt-
age swing may be of the order of 200 or more.
There are two main considerations in
design of such an output transformer:—

(a) The correet matching of the transistor
impedance to the. lower, loudspeaker impedance

(b) The shunt impedance ot the transformer
windings must be sufliciently high in order not to
shunt the lower frequency output signals past the
speaker.

These two latier points require expanding.

the

(@) Impedance Matching (A.C. Conditions)

Consider an OC72 output transistor working,
single ended. Class A, into a 30 speaker (Fig. 2).

The equivalent circuit as far as the transistor
is concerned is as shown in Fig. 3.

So, looking into the primary from the transis-
tor. 300¢ should be seen. However, looking into
the secondary from the speaker 32 should be seen.

This condition is achicved by impedance match-
ing with a transformer of the correct turns ratio,
which is given by

PRACTICAL WHRELESS

933

5

Turns ratio=
Load impedance
Speaker impedance

\/(3;’”) \/(1()o)== 10

The primary must. thercfore, have ten times
more turns than the secondary, or, another way
of putting it, the secondary winding requires ten

times less turns than the primary. But, how
many turns must the primary winding have in the
first place ? The answer to this question brings
us to expansion (b).

(b) Shunt Inductance

An output transtormer has a bandwidth, that
is a range of frequencies which it will pass with

Joon

Fig. 3 (Left).—Equival>nt circuit for ransforiner
counling.  Fig. 4 (Right).—Simplified equivalent
circuit for transformer loading.
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1—\ T/ X
R/
AC

5000 /W
Input 12V
U x
\—‘\ 8 P S/
Five 4°5V.
Torch
Batteries

Fig. 5.—Complete circuit of the insirument.

equal attenuation. A moderate general purposc
amplifier with single speaker will have a fre-
quency range of approximately 100c¢/s-4kc/s.

The frequency response falls ofi at the higher
end owing to leakage inductance and capacity
between windings. At the lower frequency end
this frequency fall off is duc to shunt inductance.

The leakage inductance may be reduced by
ensuring tight coupling between the windings and
the core.

The shunt inductance effect may be reduced by
ensuring that the primary inductance is high as
possible.

Consider the simplified equivalent circuit for a
transformer (Fig. 4) in the OC72 output stage
being considered.

» % d/ai, boles 9%
2//4 L 16 2
{% . B
5/6 (</=X ho/es\\\
e
J3g el e |
|

Fig. 6.—Drilling detuils of the fromt panel.

March, 1960

The copper losses (D.C. resis-
1ance of the transformer windings),
Rc. waste the signal output power
(I*/Rc). The resistance R won (the
iron losses in the transformer
laminations) waste power also:
v The power delivered to the
30012 resistance represents the
useful power that is delivered ito
the speaker.

XLS represents the shunt induc-
tance. the current which by-passes
the 3000 resistance and is not
available for transfer to the
speaker. This value requires to
be kept as high as possible, and
it will be noticed that XLs Iis
lowest for the lower frequencies
of the signal (e, Xis=2nfL).
fn practice XLS should not be less
than twice the load impedance.
For the transformer we have been
considering about 250mH  (this

it Battery “ | D 1

)

]

|

]

| Mains
| 7ransformer
|

|

|

|

-
|
!
|
|
e

Front i

Fig. 1.—Chassis details.

gives about 6dB down at 100c/s).

It should be remembered that the inductance
of an iron-cored winding may vary considerably
with the A.C. applied voltage although it is nearly
independent of frequency over the audio range.

Besides the A.C. component in the primary of
a transformer, there may be a steady value of
D.C. which will tend to lower the inductance of
the winding.

Circuit of Inductance Measuring Instrument
Difficulties arisc when measuring the impedance

of iron cored windings on conventional inductance
bridges, for the following rcasons:i—

(a) The A.C. applied voltage to the test com-
ponent is usually unknown.

{(b) There is usually no provision for any D,C.
component.

The circuit of the instrument (shown in Fig. 5)
Jdoes measure reasonably accurately the reactance
of iron-cored windings with a D.C. component
flowing in the windings, up to 1k (3H) at 50mA
D.C. i
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The circuit values may be amended if desired
to cover other ranges.

The mains transformer T1 is a 12V filament
transformer. Resistor Rl regulates the required
A.C. voltage appearing across termipals X to
which the unknown winding is connected.
¢ iThe battery “B ™ provides the D.C. component
and is made up of five 4.5V torch batteries in
series (22V). The 5009 resistor R3 is the fine
control of the D.C. component. and should be
kept at a low value, the coarse control of current
being achieved by altering the battery tapping.

i Switch St throws the measuring conditions from
A.C. only to A.C. plus D.C. component.

Resistor R2 is a 1k wire-wound potentiometer
which is calibrated in ohms against an ohmmeter.

Switch S2 is used alternately in the measure-

Fig. 8.—Battery clip.

ment of the A.C. voltage drop across R2 and the
test winding. The voltmeter connected to the
terminals “V " ideally should be a value volt-
mcter (an ordinary voltmeter may be used if of
high resistance).

The accuracy of the instrument is dependent
upon the calibration of R2.

Use of the Instrument

The inductance required to be measured is
connected to terminals “X ”; S! is switched to
A.C. plus D.C. position and the required battery
tap sclected to give the appropriate D.C. current.
This value is measured by a current meter inserted
in one of the battery lecads.

The main switch is closed and with a value
voltmeter connected to terminals “ V.” switch S2
is thrown from one position to the other and RI
and R2 adjusted until the value voltmeter gives
the same reading in both positions of switch S2,
-and the voltmeter reading is at the voltage at
which the component under test will normally
operate under circuit conditions. The reactance
of the winding is then read off the calibrated
scale on R2.

Practical Layout and Construction

1» The material used for the panel and base was
"hardboard, the marking out being shown in
Fig. 6. The base was secured to the panel by
means of a strip of 4in. X 4in. wood glued and
pinned to the base.

PRACTICAL, .WIRELESS
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The fiont panel.

The panel after cutting to size and drilling,
ctc.. was painted black. A suitable hardboard
case could be made to enclose the instrument and
covered with an adhesive-backed plastic material.

Radio Trades Examination Board

Fifteenth Annual Report

THE Council of Management has pleasure in
presenting this report which covers the work
of the board for the year ended 31st August. 1959,

The main object of the board, which is to
promote technical courses in radio. television and
electronic servicing. has met with considerable
success—measured in terms of the number of
candidates entering for the board's examinations.
In 1959 a total of 2,310 candidates sat the radio
and television servicing examinations and this
represents an increase of 33 per cent. on the
number of candidates sitting the same examina-
tions in 1958.

Unfortunately. this larger number of candidates
did not provide the same increase in the number
of successes. and in fact, in the Radio Servicing
Examination there was a drop in the number of
candidates qualifying for a certificate.

The relatively poor results in the Radio Servic-
ing Examination have, however, been the cause
of much discussion.

The written papers were very much below the
normal stapdard and were the main cause of
failure, and this inability to cope with theory
undoubtedly resulted in many candidates failing
the practical examination,
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AN ALTERNATIVE TO PRINTED
CIRCUITS

By J. D. ingleby

ITH the coming of “Hi-Fi” and the

;X/ transistor, the home constructor is find-
ing that the only stage at which he can

exercise his-skill and experience is in the assembly
of a given circuit. Whether for better or worse,
the art of improvising one’s own circuit and com-
ponents is rapidly becoming outdated, and the
focus is increasingly on a neat and compact
circuit. The printed circuit is the answer to this
trend. and indeed most transistor superhet kits
use this technique. However, making one's own

printed circuit is an expensive and elaborate

Another view of the iransistorised amplifier.

procedure. This article describes a technique
which retains the advantages of printed circuits,
their cconomy of size and weight, strength and
neatness.

Circuit Materials

This circuit technique uses, in place of a
printed circuit board, ordinary celluloid or trans-
parent plastic sheeting. This is obtainable at
reasonable prices from model shops, hardware
stores, radio dealers, or motor-cycle repair shops.
1t has the advantage that wiring can be done
with the components in view, and furthermore
that the components can be inserted simply by
pushing the bent wire ends through the sheet
with the tip of a hot soldering iron. This method
of fixing is quite rigid, as the celluloid sets hard
round the inserted end.

Method of Assembly

The transparent sheeting may
with the following limitation: it must be rigid
enough to hold the components firmly, but thin
enough to allow them to pass through easily,
1/32in celluloid or * Corbex » sheeting is ideal.
Most dealers have conveniently-sized offcuts, but
large sheets arc more economical in the long run.

The next step is to work out the layout of
components from the circuit diagram. In doing
this a compromise must be made between com-
pactness  and convenience, for the most

be of any kind,

PRACTICAL. WIRELESS

A transistorised amplifier built using the technique described.

March, 1950

symmetrical layout is seldom the easiest to wire.
However. one advantage of transistorised equip-
ment is that the components have all a more or
less equal size. and thus a neat design is often
practicable. The layout should be worked out
on a piece of paper. which can be slipped under
the board during construction.

When the celluloid has been cut to the required
shape, using scissors, the components are shaped
for insertion. This is done with a small pair of
pliers, taking care not to damage the components.
Transistor leads should not be bent too close to
the seal, and resistors can crack
if not handled carefully. Light
pressure should be applied until
the component sinks into the
board: hold it in place until the
celluloid sets firm. This may be
done by using the plan as a guide
underneath the board. It may be
necessary to heat-shunt transistor
lecads with pliers or a crocodile
clip. but with experience only a moment's heat
necd be applied. Transformers, coils, etc.. may
be either glued or bolted on. When ail the com-
ponents have been fixed on, turn the board over
and trim all wire ends down to about 1/16in. long.

(Continued on page 948)

Fig. 1.—Method of fixing resistors and making
holes in the plastic sheeting.
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Uses standard
¢ tapes
Plays at 7}~
o per. sec.or 3
; other speeds
* Recordsdirect ||
from radio or
microphone
Y Erase and
fast rewind

£13.12s

Special moving-
coil microphone
and tape extra.

EASY TERMS

Instantly turns any gramophone
into a first-class Tape-Recorder

and back into a record-player in a moment !

Gramdeck is completely new . . . a revolutionary WORKS FROM ANY RECORD-

and ingenious invention that instantly turns your PLAYER OR RADIOGRAM
gramophone into a tape-recorder and back into a Gramdeck records and reproduces with a wonder-
gramophone at will ! Slip the Gramdeck on to ful depth and breadth of tone. Because it uses
your turntable and you have the finest tape- equipment that is already in your gramophone it

recorder you've ever heard ! Lift it off . . . your
gramophone is ready to play records again.
There are no motors or valves to go wrong—and

you get a quality that has to be heard to
be believed! Everyone is praising the ' 7

only costs a fraction of the high-quality tape-
recorder you would normally require. Full
details, specifications. photographs, easy terms,
etc., are given in the Gramdeck Book. Send
for your FREE copy, today.

® gy

Gramdeck.

“The quality is at least equal to that
obtained from a good microgroove disc,”
says a leading professional journal.

“ Ingenious—simple , . , why on earth did no one
think of it before!””—THE TAPE RECORDER.,
A British chailenge to Continental tape recorder
firms—DAILY EXPRESS,

i MADE BY THE FIRM THAT MAKES RADAR
S EQUIPMENT FOR VISCOUNTS & BRITANNIAS

Pné pY\FREE BOOK—POST NOW!

0 §
i‘h‘g‘ Q'Q; I would like to know how 1o turn my gramo- .
W |

phone into a first-class tape-recorder . . . please

“ Quality of reproducuon excellent , . . real hi-fi send me the Gramdeck Book—F REE and withour .
results . , potential is tremendous . . , both de— & nbhg(umn/
signer and manufacturer should be congratulated.” o (Write if you prefer not to cut page) .
—BRITISH RADIO & T/V RETAILERS RE- f
VIEW. I NAME . .
“Bettér than many so-called hi-fi recorders . . .  avmefdty  NAME.... s
robust . ., carefully desngnCd . excellent value.” — .
AMATEUR CINE WORL l.
- ]
Gro mdeck s D
GRAMOPHONE TAPE RECDRDER . Gramdeck (Dept. PA/806) 29 Wright's Lane [ ]
HIGH QUALITY TAPE-RECORDING FOR EVERY HOME [ | Kensington, London, W.8 B

GRAMDECK TURNS A TURNTABLE INTO A TAPE-RECORDER
| -~

! .
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Brand new, individually
checked and guaranteed

VALVES

AC/DD 2/6 | DH76  4/9 | EM4 /-
AC/P  4/6 | E1323 25/- |EY91  3/6
AC/PI  2/6 | EASO  1/6 | EZ40  T/-
AC5PENDD | EAC9! 4/6 | EZ80  7/6
4/- | EB34  1/6 | FW4/500 6/6
AC6/PENS/- | EBC33  6/- | H30 5/-
AC/SP3 4/6 | EC52  3/- | Hé3 36
AL60  2/6 | EC54  3/6 | HP4IOI &/-
AR6  2/6 | ECC32 4/- | KBC32 §/-
ARS 5/- | ECCBI 6/6 | KF35  §/-
ARDDS5 2/- | ECC82 6/9 | KT2 4)-
ARP3  3/- | ECCB3 7/- | KT31  8/-
ARP4  3/6 | ECC84 7/9 | KT33C 7/-
ARPI2  2/9 | ECCOY  4/- [KT44  9/-
ARP24 3/6 | ECLBO  9/6 | KT241  9/-
ARP31. 5/6 | EF2  7/3 | KTW63 6/6
AV4 5/- EF32  §/- | L30 4/-
SRP34 4/6 | EF36  3/6 | MH4  3/6
STP4  2/9 | EF39  4/6 | ML4 4/-
ATP7  5/6 | EF50  2/6 | ML6 6/-
AUI S/- | EFS2  5/- | MC/PEN 6/-
AW3  4/- | EF54  3/6 | MC/PENBS/-
BL63  &/- | EF55 6/ | MS/PEN/T
BY45 40/- | EF70  4)- 6/-
BT9D 40/- | EFB0  6/9 | N34 8/-
D41 3/3 | EF85  6/10 | NRISA 3/-
D42 4)- | EF89  8/9 | MT37
D77 4/3| EF91  4/10 | (4033A) 10/-
DA30 12/6 |EF92  5/-! OD3 =
DD4l  4/6 | EL2  3/9 | OZ4  §/-
DET5 15/~ | EL35  9/- | OZ4A  S5/-
DETI8 30/- | EL41  8/3 | Psl 4/6
DETIS 2/6 | EL84  8/3 | PCCB4 8/-
DET20 2/6 | ELS1  7/6 | PCC8S  8/-

AND MANY OTHERS IN STOCK,

Brand new original spare parts
for AR88 Receivers.
Tuning Mechanism (gear), £2/10/-,

post free.

Please write your other requirements.
Low Resistance Headphones, brand
new, type CLR, 5/-. Balanced Armature,

7/6. P. & P. |/~
Microphone Transformers. Balanced
input 30 or 250 ohms. U.S.A. manu-

facture 7/6. P. & P_ 1/6.

813 Ceramic Valveholders, 3/- each.
P. & P. 1/6.

Vacuum Condenser 32,000 V. 50 pF
15/-. Post free.

Modulation Transformers (US.A,
Collins), primary imp. 6,000 2, C.T., se-
condary 6,000 2 20 W.. 9/6 ea. Post free.
Carbon Inset Microphone, G.P.O.
Type 2/6. P. & P, /-

Telescopic Aerial Masts. 7 sections,
total || yards. Immediate erection.
£4/10/- each or €8 per pair. Post free.
Light Headgear Assembly, Ideal for
mobile use. Headphones 600 ohms
carbon microphone, 18/-, P. & P. 3/-
Signal Generator Type TS. 14/AP.
3,200-3,370 mcfs. Fully guaranteed, £85.
Rotary Transformer. I W 12y
input, 1,600 v 100 mA output, 30/-.

R109 Receiver. Covering 2-8 mc/s 6 v.
D.C. New and Tested, €4/5/-. C. Pd.
RI0O9A Receiver. Covering 2-12 mc/s
6 v. New and Tested. £5/5/-.
Variometers for W/S No. 19. Fully
tested and working, 12/6. P. & P. 2%.
Complete V.F.O. Unit from TX53.
Freq. range in 4 switched bands from
1.2-17.5 Mc/s. Two V.T. 50Is as oscillator
and buffer, 807 as driver, two 5130s as
voltage stabilizers. Output sufficient to
drive two 8!3s in parallel. Siow motion
drive directly calibrated in Mc/s. Provision
for crystal control, metering of buffer
and driver stage. Power requirements
400 v. and 6.3 v. D.C. Can also be used

PEN25 4/6 | UI8 6/- | 3E29
PEN46  5/6 | UI9 7/- | (8298) 60/-
PENGS 6/6 | U27 8/- [ 3Q5GT  9/-
PENI4! 4/- [UL8B4  8/6 | 4A1 4/6
PEN220A 3/- | UU4  4/6 | 4D} 2/6
PEN1340 6/- | UYBS  7/- | 5U4G  S§/-
PENDD/ V2D338 8/- | 5v4 -
1360 9/6 | VP23 3/6 | 5Y3GT /9
pL81  11/- | VR78 4/ [5Z3 8/6
PLE2  8/- | VR99 j- | 5246 8-
PL83  9/- | VR105/30 | 6A6 5/-
PM4DX 3/ 7/6 | 6AB7 5/
PT25H 7/6 | VRI50/30 | 6ACT 43
PY82 8- 43 | 6AG5  4/6
QP21 &/- | VR150/306/- | 6AGT  8/-
QP25 5/3 | VSO 4/- | 6AKe /6
QS75/20 6/9 | VI25  8/6 | 6AK7  BJ-
Q595/10 6/9 | VUII1  3/- | 6AM5 5/
Qs108/45 | VUI20 3/3 | 6AM6  &/3
6/9 | VUI33A 3/- | 6BG4  4/6
Qsiso/ls | wal 7/- | éB8 576
69| we2  7/-|eB8G  2/6
RIO  12/6 | Yé3 5/- | 6Ca 4-
REL2] 25/- | Y66 8/- | 6C5 6/-
RGI-240a | Z3I /- | 6CeG  4/6
17/6 | 1A3 3/6 | 6C8G 5/
RG3-250 IASGT /- | 6F6 7/-
17/6 | 1C5GT  7/6 | 6F8H  6/6
RG4-1250 | IDBGT 6/- | 6Fi2  4/6
9/- | IE7GT  7/6 | 6GeG  3/-
RK34  2/6 | tL4 3/9 | 6H6M  2/3
RL37  3/6 | ILD5  3/6 | 6H6GT /9
SP2 4/- | IRS 6/9 | 6HAT 42
SP4B  7/6 | 155 é/- | 65 3/6
SPI3C  4/6 | 1T4 4/ | 6J6 4n
SP21 4)- | 2A3 8/- | 6K6GT 6/6
SP4l  2/6 | 2A6 7/- | 6K7G 23
SPel  2/6 |2C34  2/6 | 6KIGT /3
[SU2150A 49 | 2DA4 4/ | 6KBG /6
T4 19/~ | 2x2 4/- | 6LSG  6/-
| TP25 15/~ | 3A4 6/- | 6L6 9/-
[TT1T  3/- | 3834  3/- | 6L6G  #J6

as low power transmitter. In excellent
condition with valves and circuit diagram,
£5. P. & P. 15/-.

R.C.A. Master Oscillator (V.F.O.} with
stabilty of 0.0007%. Frequency range
2-20 Mc¢/s with built-in constant frequency
tone generator. Regulated A.C. power
supply 115/230 v. and fitted with
plate and volt meters. Valves line-
up Electronic coupled  oscillation
3Q5(2). Buffer amplifier—807, tone
generator—6AB7(1), 6F6(1), regulated
power supply—5U4(2), 6Y6(5), 1852(1),
VRI150/30(2). Brand new, complete in
grey crackle steel cabinet size 67in. x
22in. x 17%in. Fitted with full-length
door at rear with standard 19in. panels.
Can be used as complete TX with exist-
ing 807 output. The bottom half of the
cabinet with 3 blank panels being empty
ready for installation of complete R.F
modulator and power unit, thus making a
complete totally enclosed compact TX.
Circuit diagrams and working instruc-
tions supplied. Price complete with valves,
£27.10.0 ea. Supplies strictly limited.
Filament Transformers. Primary
0-190-210-230-250 v., 50 C. S5ec. 1 2.5 v.
C.T.at I0amps. ;22.5v.C.T.at I0amps. :

3 105 v. CT. at 1l amps, 4,000 v.
insulation. Price £2.19.0. P. & P. 5/-.
Primary 0-190-210-230-256 v., 50 C.

Sec. | 10 v. C.T. at 45 amps. ; 2 10 v,

C.T. at 4.5 amps, 4,000 v. insulation.
£1.16.0. P. & P. 5/-. Primary 230 v.
50/60 ¢ 67 v. amps. Sec, | 6.3 v. 1-6

amps. ; 2 6.3 v. C.T. 3 amps. ; 3 6.3 v.
CT. 3 araps. ; 3 6.3 v. C.T. 3 amps. ;
463v.CT.3amps. £1.12.0. P. & P.5/-.

P. C. RADIO LTD.|

170 GOLDHAWK RD., W.12
SHEpherds Bush 4946

6L6GA  6/6 | ISE 8/- | 956 2/-
6L34 4/6 | I5R 7/6 | 1619 5/-
6N7GT 7/ | 30 5/- | 954 2/-
6Q7G  6/3 | 35T 30/- | 1625 6/-
6R7G  1/6 | 3523GT 7/- | 1626 3/6
6SC7G  5/6 | 39/44  6/- | 1629 416
6SC7GT 6/- | 53A 3/- | 42424 6i-
65G7 5/- | 58 6/- | 7193 19
6SH7 5/- | 59 6/- | 7475 5/«
Sy 6/9 | 71A 4/6 | BOIDAR 22/6
6SI7G 66 | 77 6/- | 80I3A 10/-
6SK7  S/6 | 80 6/3 | 8020 6/-
6SL7GT 6/9 | 82 8/- | 900! 5/
6SN7GT 4/6 | 83 9/6 | °C03 s
6SQ7 /6 | B3V 12/- | S0C4 4/-
6SR7  6/6 84 12/6 | SCCé 4)-
6557 5/- | 89 6/- | Cathode
6V6G  5/6 | 210LF  3/- | Ray Tubes
6V6GT  6/- | 210VPT 3BPI  25/-
6X5G  5/6 |7 pin  2/6 | 5CPI  42/6
6X5GT 6/6 | 217C 1776 | S5FP7  45/-
7SAZ  6/9 | 220VSG  3/- | PG7/5 I5/-
8D2 2/6 | 446A  14)- | VCR517 19/-
8v08 5/- | 446B  14/- | VCRX258
9D2 3/- | 705A 176 | (with scan-
12A6 2/- | 7158 97/6 | ning <coil)
12AH7  ?7/- | 717A 8/ 45/-
12AT7  6/6 | €01 6/- | 5BPI  35/-
12AU7  6/9 | 8C3 22/6 Special
12AX7  7/- | €05 30/- Valves
12CB 7/6 | BCTAMER 2131 45/-
12E8 22/6 5/3 | 3A/1481 45/-
12H6  2/6 | 8C7BR - 3/9 | 3)/I70/E £35
12J5GT  3/6 | 813 70/- | 31/192/€
125C7  4/6 | 815 80/- £37.10
125G7  6/6 | 816 30/- | 723AB  52/6
12SH7  4/9 | 829A  30/- | 726N 27/6
12517 6/- | 833A  £14 | ACT25 40/-}
125K7  §/- | 843 7/6 | Cvest 60/-
125L7  7/- | 8B66A  10/- | KR3 45/
125R7 & | 827A  35/- | VX7110 I5/-
1502 6/ | 930 8/- | WL417A15)-

INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K, Orders
below i0/-, P. P. & |/-; over |0/, 1/6 ; Orders over £2 P. & P. free. C.O.D. 2/- extra.

Overseas Fostage extra at cost.

Driver Transformers. Primary 500
ohms imp. Sec. to match two 805 in
push pull. £1.7.6. P. & P. 5/-.
Transformers. Relay supply. Primary
230 v. Sec. 0-27-28-31 v. at 0.5 amps.
15/-. P. & P.5/-.

i.F. TRANSFORMERS 4-5 mcs,
American Made in black crackle finish
housing, 6/-. P. & P |/-

SCR.522. Receivers (BC624). 100-156
mefs, including all valves, 25/-. P & P. 5/
SCR.521. Transmitter (BC624) including
all valves 22.6. P. & P. 5/-.

Vibrator Unit. 12 v./160 v. 35 m/A
Exceedingly well filtered and smoothed,
excellent for car radios. New, including
6X5G valve and vibrator. 17/6. P. & P. §/-.
Famous U.S.A. Field Telephones
in canvas or leather case, type EEB, €9
per pair. Post free

Marconi Signal Generator. TFI44G;
85 kc/s, 25 Mc¢/s. Made up to new stan-
dard, £70, delivered free

Complete Set of Strong Aerial Rods
(American). Screw-in type MP49, 50. 41,
52, 53, total length 15{t. [Qin., top
diamater 0.615in., bottom diameter
0.185in., together with matched aerial
basz. MP37 with ceramic insulator, ideal
for car or roof insulation, £2/10/-, post {ree
AR88D and L.F. Receivers, completely
overhauled and tuned, £60 and £57/10/-
respectively. Completely rebuilt with
P.V.C. wiring, £85.

HRO Mains power pack, input [ 15/250
v. A.C. ; output 250 v. .75 mA. and 6.3 v,
3.5 amps. £3, inc. carr. oh
Non Inductive Carbon Resistance.
80002 about 30 watt | n, dia. |0in. long,
7/6., P. & P. 1/6

Avominors. Leather case. With leads,
fully tested and guaranteed. With
batteries. A.C./D.C. volt range to 500 v.
As above but to 2.000 volt, D.C.  Eicher
model only €3.19.6. P. & P. 2/6

Personal Callers Welcone

WWW.americanradiohistorv.com



www.americanradiohistory.com

March, 1960

construct items of radio gear in their

spare time. The majority, to ensure
domestic harmony. perform their operations in a
shed outside the house. in a cellar or in a spare
room.  Most of the sheds and cellars used are
damp and cold and although much of the
apparatus built is for use on the domestic mains
supply, few constructors appreciate the dangers
encountered when working in such surroundings.
Now the pundits among my readers will say that
the remedy for this state of affairs is simple; all
exposed metalwork including the chassis under
construction should be earthed and 3-pin plugs
should be used with all gear. This procedure is
not casy to carry out, however. and if the earth
wiring is not perfect. dangers may be created, as
well as removed.

Some amateurs do not appreciate that there is
a danger of shock when working in damp
surroundings with apparatus connected to the
domestic mains. One side of the mains (the
neutral) is earthed at the source of supply and
the other side is therefore at a potential of some
200-250V above earth. Thus. if it is possible
during the constructional work to touch the live
side of the mains and at thé same time to make
contact with the earth, either directly or indirectly.
an electric shock will be experienced. The
severity of the shock and its effects upon the
recipient naturally depend upon the degree of
electrical contact. Metal chassis can easily be
connected by accident to the live side of the
mains and would constitute a grave danger in
workplaces such as sheds and cellars. However,
if the chassis were earthed and inadvertently the
live side of the mains made contact with it there
.would be, in effect. a short across the supply
which would blow the fuses (always provided that
the fuses had not been replaced with 18 gauge
copper wire!).

M the constructor works in a room at, for
instance,- the top of the house where there are
no earthed objects, it may not be necessary to
earth the apparatus being used. In fact it may
be an advantage to leave all chassis “floating ™
when chassis are earthed the mains potential
appears between the live mains lead and the
chassis and it is all too easy to hold the chassis
with one hand to steady it and touch live leads—
H.T., mains, etc.—and receive a shock. My own
practice as I do most of my constructional work

MANY of my friends who arg radio amateurs

PRACTICAL WIRELESS
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in the topmost room of the house nowadays, is to
leave all metalwork “floating.” 1 have removed
all carthed objects from the room: the floor is
wooden and is covered in duck boards and I
make a point of wearing rubber-soled shoes
There is no risk of shorting the H.T. when making
witing adjusiments with a soldering 1ron while
the apparatus is switched on: if the iron body
and the chassis were earthed. contact between
the iron and any part of the H.T. line would
cause a partial or total short. No doubt this
procedure of mine will be frowned upon by those
who set themselves up as technical authorities,
but as far as-I can see there is less danger of
shock with this system. if one can be quite sure
that there are no earthed objects within reach of
the test bench. Of course, the finished apparatus
is fitted with a 3-wire mains lead and a 3-pin
plug for safety.

The hazard of eleciric shock has come to be
looked upon as something to ridicule. It is not.
All electric shocks can be prevented if due atten-
tion is paid to the installation and the procedure
employed. The commonest cause of workshop
shocks is holding the chassis with one hand and
touching a live point with the other. thus receiv-
ing a shock across the chest—one of the most
dangerous paths for the current. The remedy is
obvious.

A press notice from the Institution of Electrical
Enginecrs was printed in the previous issue and I
think it is worthwhile to reprint the most
important parts of it which concern imported
electrical apparatus and the dangers of mis-
connection,

“The attention of vendors and users of
imported domestic electrical apparatus. photo-
graphic and projection equipment. tape recorders,
etc.. is urgently directed to the risks which may
ensue if the colour coding of the cores of the
flexible cord with which such apparatus is
furnished difters from the established British
coding set out in The Institute’s Regulations for
the Electrical Equipment of Buildings, that is
to say:

Green—earth connection.

Red—phase (live) connection.

Black—neutral connection.

“The risk is most acute if the flexible cord
provided with the apparatus has a core coloured
red which serves as its earth connection; because
if the user, following established British practice,
connects this core to the terminal of a British con-
necting plug which may itself be marked red, and
then inserts the plug into a normal British socket,
the result will be that any exposed metal parts
of the imported apparatus connected to the red
core will he charged at mains voltage, and
represent « serious hazard.”
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Measurements with
lIIIIIIHIIIIHIIIIIIIHI|IIIIIII|IIIlllMultlrange meters

ACCURACIES TO BE EXPECTED

HE most common voltmeter used for normal
circuit measurements is undoubtedly the
moving coil type. There are many mant-

factured and home-made instruments in daily use.
Unfortunately the operation of this type of move-
ment draws current from the circuit under test.
This may alter the true circuit conditions and
give misleading results. A study of the eftects
which are caused is both interesting and instruc-
tive and may save time normally wasted in trying
to interpret a seemingly impossible result.

The errors caused by connecting the voltmeter
to the circuit depend mainly upon two facts.

(a) the resistance of the meter or the ‘“ohms
per volt” figure,

(b) the source impedance of the voltage at the
circuit test points.

«“ Ohms per Volt” (2/V)

Mhis term is used for calculating the resist-
ance that the connection of the meter effectively
places in parallel across the test points. Normally,
the lower this value of resistance, the more severe
the effect of connecting the meter becomes.
Basically the moving coil voltmeter is a milli-
ammeter, or microammeter, with an externally
added, high value series resistor. The Q/V
figure is proportional to the value of the added
resistor which in turn depends upon the sensitivity
or current required for f.s.d. (full scale deflection)
of the meter. The more sensitive the meter, the
less the current required for f.s.d. and the higher
the value of the added series resistor. The
higher the value of the series resistor the higher
the @/V figure. Thus the @/V figure is indirectly
related to the sensitivity of the meter.

Practical examples will make this clear.
supposing the basic meter movement has an {.s.d.
of ImA and it is required to use the meter in
conjunction with a series resisior to measure
voltage up to 100, ie., fs.d. is to represent 100V.
The value of series resistor is found to be
100V /ImA=100k. Or, in other words, when a
100k resistor is connected across 100V it will pass
a current of ImA and with the meter connected
‘n series with the resistor it will indicate ImA
or if the scale is calibrated in volts, 100V. Now
if the serics resistor of value 100k is divided by
the f.s.d. voltage of 100V we get 100k / 100V =
1,000. This is the ohms per volt figure for the
particular meter in the example. As stated
above. this figure is governed by the basic
current required for f.s.d. and is not altered by
the value of D.C. voltage chosen for f.s.d. For
example, supposing a value of 250V was chosen
for f.s.d. Then the added value of series resistor
required to limit the current to ImA is 250V/
ImA=250k. Dividing this value by the fsd.

By B. Sexton

voltage of 250 gives 250k/250V=1,000. Thus
tlt(m)c(:)\S]Z/V figure is the same as that for an f.s.d. of

Meter Movement

It should be noted that when obtaining the
value of series resistor in previous examples the
inherent resistance of the basic meter movement
has not been taken into consideration. The
resistance is usually so small in comparison with
the large value of series resistor that it may
safely be disregarded unless the meter is to be
used with an fs.d. of a very low voltage.

Now consider a more sensitive meter movement,
one which requires, say, only 50uA for fs.d. or
is 20 times more sensitive than onc Tequiring
ImA for fs.d. To use this meter as a voltmeter
with f.s.d. of 100V will require a series resistor of
100V /S0pA=2M. The 2/V figure would then
be 2M/100V=20.000. If the meter is used with
an fsd. of 250V then calculations will give the

Fig. | (Left).—Simple circuit and calculated current

and volrages. Fig. 2. —(Right).—The result of
connecting a 1,0002/V meter on the 100V range.

series resistor as SM and the O.P.V.
figure as 20.000. Thus, using a mcter which is
20 times more sensitive has increased the Q/V
figure by 20.

Thus the higher the sensitivity of the meter
the higher the ©/V figure. The Q/V figure of
any movement can quickly be found by dividing
1V by the f.s.d. current of the basic meter move-
ment. A meter of £5.d. ImA has an Q/V figure
of 1V/ImA=1,000 and a meter of fsd. SOuA
has a @/V figure of 1V/50sA=20,000. These
figures agree with those found by the longer
method in the previous examples.

Normally the ©/V figure is stated on the
instrument, but if not then simply divide by the
lowest direct current range. This assumes. of
course, that the lowest direct current range is
the basic, unshunted, meter movement.

value of
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Readings

Fig. 1 illustrates a simple circuit consisting of
two resistors in series across a 300V supply. The
strue, calculated circuit conditions of current and

ltage are shown. It is desired to measure the
voltage of 100V across the junction of the two
resistors and H.T. negative.” The separate use
of two meters with different 2/V figures will be
considered and illustrates the errors introduced
by meter connection to the circuit. It should be
1 noted that two resistors are shown for simplicity.
The bottom resistor could represent the static
D.C. resistance of a valve and the top resistor
the anode load. The 100V would then represent
the anode voltage.

Fig. 3 (Left).—Result of using a meter of 20,0002/ V.
Fig. 4 (Right).—Eflect of 1,000/ V meter on accuracy
when the source impedance is low.

The result of connecting a multi-range 1,000
2/V meter, switched to the 100V range, is shown
in Fig. 2. The resistance of the voltmeter is
represented by the series resistor and will be
100 X 1,000=100k. Note that the metcr move-
ment resistance is considered so comparatively
small that it is neglected. The meter will appear
as a 100k resistor in parallel with the 100k circuit
resistor giving a resultant value of SOk. ~ The
300V supply now ““sees ™ a 200k resistor in series
with an effective value of S0k. The circuit con-
ditions, calculated from Ohm's Law. will adjust
accordingly and are as shown. The original
voltage of 100V will now be measured as 60V:
the reading error is 40 per cent. low. The meter
is drawing 0.6mA and the fixed 100k resistor is
passing 0.6mA. This total current of 1.2mA is
flowing through the 200k resistor causing a drop
of 240V across it. It is interesting to note that

Z although the meter is drawing 0.6mA, the original
current has increased by only 0.2mA. It is this

“extra 0.2mA flowing through the 200k resistor
which increased the volts drop by 40 thus sub-
sequently decreasing the voltage across the bottom
resistor.

“Increased (2/V)

.« Fig. 3 shows the result of using a mcter with
sa higher ©/V figure of 20,000. On the 100V range
the meter appears as a 2M resistor in paraliel
with the 100Kk circuit resistor giving a resultant
value of 95.5k. Circuit conditions are as shown.
The voltage can be calculated and now 97V will

PRACTICAL WIRELESS
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be measured, i.e.. the reading is now only 3 per
cent. low. The meter draws only 48.54A, the
100k resistor passes 0.97mA and the total current
is 1.018SmA or an increase of 18.54A. This
increase -in current is much less than the increase
caused by the 1.00092/V meter and consequently
the voltage drop across the 200k resistor is
increased by approximately 3. The calculated
percentage errors show the superior accuracy
obtainable with the higher /V meter.

It must be emphasised that the errors obtained
apply only to the circuit considered in Fig. I.
The impedance of the circuil at the test point

also has an effect. as mentioned earlier: this
effect will vary with different circuits. :
Source Impedance

Consider the circuit shown in Fig. 4. Note
that the resistors are now 10k and 5k. Before

connecting the meter a calculation will show that
the true voltage across the Sk resistor was 100V
and the current 20mA. The meter connected is
1.0002/V and switched to the 100V range. As
in Fig. 2 the meter appears as a 100k resistor, but
is now in parallel with a Sk resistor giving a
resultant value of 4.76k. The circuit conditions
adjust as shown. the voltage is now measured as
97. ie.. the error is 3 per cent. The current
drawn by the meter is 0.97mA and that passed
by the Sk resistor is 19.4mA. The total current
of 20.37mA flows through the 10k resistor. The
extra 0.37mA causes the increased voltage to
drop across the 10k resistor.

Thus comparing the circuits of Fig. 2 and
Fig. 4 it will be seen that in both cases a 1,0008/V
meter. switched to the 100V range. was used to
measure a potential of 100V. but with widely
differing results. This illustrates the importance
of source impedance. When a voltage is being
measured via a high resistance the current drawn
by the meter can cause large errors owing to the
voltage drop that this current produces. As the
source impedance decreases, so does the voltage
drop. and consequently the measurement becomes
more accurate.

H.T. Battery

A practical example of this is the H.T. battery.
A new battery. in perfect condition. has a low
internal resistance and when measured with a
low ©/V meter will indicate correct voltage, but
affer use towards the end of its working life.
the internal resistance will have increased and
then there may be a marked difference between
the measured voltage and the actual, no-load,
voltage.

The higher the ©2/V figure of the meter the
less important the eflect of source impedance
becomes. This point is illustrated by comparing
Fig. 3 and Fig. 4. The voltage of Fig. 3 may
be considered to have a high source impedance,
but by using a meter of 20.0002/V. the accuracy
is the same as that obtaincd in Fig. 4 where the
voltage has a low source impedance. but is
measured with a meter of only 1.0002/V. The
accuracy could further be increased by using the
20.00092/V meter to measure the low source
impedance voltage of Fig. 4.
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Advantage

Thus the high £/V meter is far superior to
the low &/V meter, but owing to the use of a
more sensitive meter movement it is usually more
expensive. By switching to a higher range,
greater accuracy can be obtained with the low
$1/V meter although the reading of the scale
becomes more difficult. Fig. § shows how the
original circuit conditions of Fig. 2 would change
if the meter is merely switched 1o a higher range.
Assuming the meter has a 1,000V range it will
then appear as a IM resistor which, in parallel
with the fixed 100k, gives a resultant of 91k
Note that the original current has increased by
only 0.034mA. This increases the voltage drop
across the 200k resistor to approximately 206.
Thus the meter will indicate 94V. The reading
error is then only 6 per cent. Compared to the
original error of 40 per cent, this is a large
increase in accuracy and illustrates the fact that
it is always best to make a voltage reading on
the highest convenient range. It must be realised,
of course, that to read 94V accurately on a
1.000V scale may present difficulty. The number
of divisions on the scale will be governed by the
width of the scale and probably each division
will represent 10V on the 1,000V range. Thus
accurate interpolation is required. Whilst this
becomes easier with experience iL is obviously
not so accurale as reading on the 100V scale
where each division would then represent 1V.

This change in vollage reading when changing
meter ranges of a low §/V meter can be used
as an indication of the source impedance at the
test point. If the reading changes drastically
when the meter range is switched then a high
source impedance is evident and obviously
affecting the accuracy of the readings. If the
meter reading changes only slightly with range
switching, then the source impedance is low and
readings are then much ‘more reliable.

Meusurement Methods

It is possible to read the voltage of Fig. 1
without causing any effect on the circuit con-
ditions as no current is drawn from the circuit
under test. Fig. 6 illustrates the method. Two
meters and a potentiomecter are required. The
potentiometer is connected in parallel with the
two original resistors. Note that connecting the
potentiometer across the original 300V supply
may cause the 300V supply to decrease slightly
due to the ecxtra load. This effect has, for
simplicity, been ignored. If in practice it could
not be ignored, then a separate power supply for
the potentiometer would be required. The
negative side of cach supply would be joined.
The voltage between the slider and H.T. negative
is measured by the voltmeter VM2, Voltmeter
VM1 is connected between the slider of the
potentiometer and the junction of the (wo
resistors. The position of the slider is varied
until VM1 reads OV. The voltage at the
iunction of the two resistors is then given
by the reading of VM2, this will be the
true voltage of 100. Although VM2 will be
drawirg corrent it will all pass through the added
potentiometer circuit and not through the

WIRELESS March, 1960
original circuit. It should be noted - that
VM2 is not reading the true voltage at thg

slider of the potentiometer, iec.. if VM2 was
removed the true voltage at the slider would be
higher than 100V. This is of no consequence
as all we are interested in is obtaining a voltage
which we can read casily that will be the same
voltage as that at the junction of the two resistors.
That it is the same is shown by the fact that
the voltmeter VM1 indicates OV thus proving
that the two points are at the same potential.
The accuracy of reading then depends only on
the calibration accuracy of VM2. This method,
of course. can be applied to the measurement of
almost any high jmpedance point where meter
current would give a false impression of the true
reading.
Changes

Another difficulty sometimes encountered: is the
measurement of the change in a high potential.
An example of this would be the change in out-
put voliage of a power pack between no load
and load conditions. With good regulation the
change may be very small and consequently diffi-
cult to read on the high voltage range of the
meter. Assume a practical example of a power
pack which has a no load output voltage of 300.
When a certain load is connected the ouput
voltage may drop to say 299. If the output
voltage was measured on the 1.000V meter range
this change of 1V would be difficult to discern

F -
0349 mA. l Potentiometer
200 S200K0
. Ve <
[ 2
| i— W o
N
Joov ]
!
‘ /(2/0 /00K
vm 2109
=1

Fig. 5 (Left).—Eflect on the circuit conditions of

Fig. 2 when the meter is switched to a higher range.

Fig. 6 (Right).—Making the measurement without
drawing any current.

and practically impossible to read to any real

degree of accuracy.

Fig. 7 (page 984) shows a simple but accurate
method. The 300V no load output can be switched
on load as shown. A second H.T. supply and
resistor network are required. The voltage of
this second H.T. supply must be within a volt
or two of 300. The resistance of the poten-
tiometer should be low, so that only a few volts
are developed across it.  Between the slider of
this potentiometer and the criginal 300V supply
is connected a voltmeter. the full scale reading
of which is only a few volts. In the diagram
0-2.5V is shown. Note that the negative sides
of the voltage supplies are common. Now by

(Continued on page 984)
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An Experimental S.W.

“HE number of turns in the coils used
in this receiver were given in the previous
article.  The detector coils are shown in

Fig. 4. In cach case the primaries can be wound
with 26 1o 30s.w.g. wire, with turns side by side,
about 4in. space being left between this winding
and the ecarthed end of the tuned section, as in
Fig. 4.

In the diagrams “ G ™

indicates the grid end
of the tuning coil, “C»

the cathode tap, an'd

“E " the chassis or carth connection. “AT s
the R.F. anode connection, and “H.T.” the high
tension line lead. The circuit will work well

with no R.F. stage. “ A " then being taken to the
SOpE aerial condenser, and “H.T." to chassis.

Aeriul Coils

These can be wound, or be ready-made S.W.
coils.  Using jin. diameter f[ormers. seven and
a-half turns of 20sw.g. wire. spaced to occupy
ln. winding length on the former. will do for
10 to 20m.  For 18 to 30m 20 turns of 24s.w.g.
will be satisfactory, with 30 turns of 26s.w.g. for
30 to 60m, and 50 turns of I0s.w.g. for 60 to
100m.  The three larger coils are fitted with dust
cores, and the tuning range can be adjusted with
these to match the appropriate plug-in coils in
the detector stage.

Aeria/

Detector
Coils 7

To =
Switch Coils - G
/%\/ro
e frxed
= p/atesof
Tuning
Condenser

il

Cathode

£ To—ﬁ—:'

Chassis
7+

(P
(T

M

Fig. 4. —Construction of the acrial and detector coils.
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Three

OPERATING THE RECEIVER
By F. G. Rayer

(Continued from page 858 of the
February issue)

For single band tuning, the aerial
coil can be wound to match the
detector coil.  Leads should be short
and direct in both tuned circuits.
Switch connections are shown in Fig. 5. In
onc position, the 470k resistor is in circuit from
valve grid 10 chassis, and the I50pF tuning con-
denser is disconnected.  The other four switch
poslillons bring in the tuning condenser and one
coil.

Operating the Set
Though distant reception is easily possible with

a poor indoor aerial, an outdoor aerial will
improve results.  The aerial circuit switch is
normally left at the untuned position.  The

detector regeneration control should be so oper-
ated that the valve is just on the point of oscilla-
tion. This position is casily found as increasing

Underchassis view of the receiver.

the screen grid voltage with this control  will

build up volume until the set oscillates when
tuned through a station. The control  knob
should then be turned slightly back. With weak

signals the correct setting of this control becomes
very important,

Tuning is normally carried out with the 1SpF
condenser.  The 100pF condenser can be moved
l0degrecs at a time. this breaking up each wave-
band into many smaller bands, each of which is
covered with the ISpF condenser, with some over-
lap.  Provided the 100pF condenser is st
accurately, as described, it will be quite casy to
tind any particular station logged against the
LSpF condenser dial.
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When necessary, an aerial coil can be switched
in, and it is then quite casy to find the correct
tuning position for the 150pF condenser. Selec-
tivity in this circuit can be increased, when
nesded, by turning the SOpF aerial condenser to
3 low capacity. The R.F. gain control can best
?yc set at about three-quarters full gain, but this
can be adjusted as circumstances require.

Amateur stations will be heard on the 10, 1S,
20, 40 and 80m bands, USA and other non-local
To 50pF To Aerial coils

Back warer
Fig. 5.—Switched wafer wiring.

Front Warer
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Rear view of the receiver.

stations coming in best on 10, 1S and 20m bands.
Long distance reception of commercial broadcast
stations will often be best on 19 and 25m bands,
until evening. when 31 and 41m bands will often
give very good reception of African. American,
and Far East stations. Conditions vary according
to the season and time of day, but very many
transmissions are made in English. from locahities
all over the world, and it will generally be
reasonably casy to log a number of these.

D.C.2. STEREO AMPLIFIER

(Continued from page 930)

the free tag of the next tag strip. Run two \\'ircs
from this tag—securing the 10W resistor to it at
the same time—one to the tag of the 32 + 32uxF
450V with the 3.3k wirc wound on it, and the
other to the two tags on the output transformers
that arc situated second in from the rear of the
chassis. then solder. We now have three of the
four tags of the output transformers soldered.
Beiwecen the remaining one and the Jlast ones
soldered, solder a 0.01yF 400VW paper capacitor,
and join the same tag—free before the fixing of
the 0.01uF—to pin 6 of the nearcst ECL82. This
should now leave both ECL82 valves with pin |
frce and a tag on each of the two left-hand (power
unit end) jacks {ree.

We can now fix the volume control. tone control
and the stereo/mono switch in position.  With
the chassis still inverted, the left-hand socket is
for the volume control—a twin bank 250 + 250k
log. The centre hole .is for a similar type. but
is IM + IM. The other control is the stereo/
mono control, and is made by Kendall and
Mousley Ltd. It is a single-pole two-position
switch.  The actual wiring of (he tone and volume
control circuit is shown in Fig. 4. Note that the
wires from the input jacks are in screened twin
cable and that the braiding is joined at one end
to the common carth at the rear of the chassis.
and at the other end to the various cases of the
pots (four points) to two tags on the volymc
control, and also the two tone conlrol capacitors
are joined to the cases of the tone control pot.
The colour of the wires in the screened twin is
important, as if they are reversed the channels
will be reversed in tz amplifier.

Servicing Printed Circuits
By " SERVICEMAN

T is essential that when soldering or making
good any dry or loosc connections. that the
heat applied is carefully controlled. the reason

being that excessive heat will result in the base
material biistering. thus causing the metallic con-
ductors to lift from it, Such base materials com-
prise phenolic impregnated papers. epoxy impreg-
nated fabrics, or woven glass cloth treated with
silicones or epoxv resins. The use of any
particular base material depends mainly upon its
tinal use. an important factor being the maximum
working temperature.

As in the conventional tvpe of radio circuit dry
joints will result in poor electrical connections,
not forgetting any break in the metallic conduc-
tor. Such breaks, however, in the printed circuit,
may be only a very small crack, resulting in
intermittent operation. Such faults can best be
traced by continuity checks. but in doing so it is
advisable to bend the printed circuit to assist in
tracing the break or dry joint in the conductor.

It is as well to mention, however. that when
soldering new connections. or making good any
dry joints, it is necessary to ensure that no
splashes  of surplus solder short-circuit the
metallic conductors or components, bearing in
mind that with this tvpe of circuit miniature
components are used.

The insulation resistance between the conduc-
tors s usually fairly high, something in the order
of 50,000M, but this value will be greatly reduced
if the printed circuit is alloned to become damp,
oily or dirty. Any dust collecting betwcen the
conductors will eventually result in tracking ar
clectrical leakage. [
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Record Player
Bargains

Latest 4-speed Models

NEW RELEASE by E.M.].4-speed Single
Player Ut nited with latest steven and 1non-
anral Xtal eartrivige and duat sapphire stelii.
Anto gtop and start. A tidelity unit and bargain
by i ouly £6.19.6.

SINGLE PLAYERS BSR (TUY%, 80/-; COL-
LARO (1/56d) 8 gns.: GARRARD (18P),
£7.10.0; GARRARD (TA Mk. JI) de Luxe
Madel. £8.19.8. Carr. and Ius. 3/6.

AUTOCHANGERS, RNR  (UA8),
COLLAKRO, £7.19.6 GARRARD
410 Mk 11y plug-in head,
10 gns. Htereo head £2 extra.
RECORD PLAYER CABINETS. Conteinporary
siyled 18in. x 1Jin. ¥ 8in.. 3 gns. Carr. an
Loy Gif6.

£6.19.8.
(RCi21
stereo adapted,

2-VALVE 2-WATT AMPLIFIER

Twin stage BCLK: vol. and neg. feedback.
Tone contrals AC, 20 volt with double-woumi
Mains trana. Complete withknohs, ete., ready wired
to fit abuve cabiuet.

£2.17.6 & P/
#-1n. Speaker aml niatching wans.. 82/« P. & P. 1/6.

COSSOR VHF/FM CONSTRUCTORS
KIT (Model 701K).

This is a G-valve (UCCS83. 2UF89, UARCSY. UL84,
UY8H) FM Radio Kit of high quality, design and
superts reproduction. with pre-aliened coils and
printed cirenit complete with Power Pack for AC/
DC 200/2530 v. operation. Kit includes High Per-
formance  10iu. #in. Goodmanx Spe:rker for
quality response, Comypilete in every detail, including
cafiioriied Tuning Dixl, Slow Motion Drive and
Piiot Lamp aml comprehensive Instruction details
awl cireuit. diagrain this Kit is a genuine recom-
wendel by,

BARGAIN OFFER

Listed ac [5 gns. Only £8.19.6
Carr. and Ins. 4/6.

JASON FM TUNER UNITS
(87-105 Mc/s)
Designer-upprove:d kita oi paris ior these quality

aud highy poptular tuners availuble us follows.
STANDARD MODEL (J'MT)—as previously exten-
#vely mivertined. COMPLETE KIT. 5 gas., post
free. Sel o) 4 spec. valves, 30/-, post free.

P

LATEST MODEL (FM7T2)—atiractively presented

shelf mounting unit to enclosed Metal Cabinet with
Built-in Tower Hupply. COMPLETH KIT, £7,
- & p. /6. Bet of 5 spec. valves, 39/6.

NEW JASON COMPREHENSIVE F.M. HAND-
BOOK, 2/8 post free. 48 hr, Alignment Service,
T8 1 & . /6.

CONDENSERS. —Silver Mica. All prel. values,
2 pf. to 1,000 pl., 8d. each. D:tto. ceramics 9d. each.
Tubulars 450 v. T.C.C.. etc., .001 mId.-01 and .1/350
v., 8d. each, .02-1/500 v., 1'- each. .25 Hunts, 1/8.
-3 T.C.C., 1/9, .0018 kv., 5:6,.001 20 kv., /8.

RESISTORS. —FULL RANGE 10 shms—I10 mego-
ohne 209% t w.and § w.. 3d., § w.. 5d., (Midgel type
modern rating), | w., 8d., 2 w., 8d., 10°, Hi-Stah,
tw,5d., 8w, Pd., 0% i w., 04,19 HI-RT'A 5
1/8 (10100 ohms 2/-).

...and Now
THE TOURIST PORTABLE

4 valve, 2 waveband Lightweight Battery Radio. Size only ml‘h"{
8in. x 5lin. x 4in. Wt. 3} Ibs., incl. Battery. (( il IUJ“
Complete Receiver Component Kit 56/6 P. & P. 1/6 ! 5"’[ =
Set 4 miniature valves (96 series) 35/~ P. & P. 9d. I Il

5in. Speaker & O/put. Trans. .. 2l/- P. & P.I/6 i filtttl 1R

Cabinet, Dial & Knobs, etc. o . 19/6 P& P2/~ J'f'.l“' AN e
Complete Kit.  BARGAIN ~  Only £6. 8. 6 posc ree UGS

Latest circuitry, delayed AVC & A.F. Neg. feedback.
Instruction Booklet, 1/6. (Free with Kit.)

Terrific performance—Remarkable size—Staggering value
muﬁmummnmulnlnulmllmmmlmunumuunnunuum@nn‘mnmﬁmnmlﬁ.nﬂmlumnlmmnmluimmm’mumuuuumuﬁ{

RECORD PLAYER CABINETS

Contemporar;

style, rexine Cabinet
covered  cabinet Price
in  fawn  and

trown with crean £3.3.0.
interior. dize

18} x 184 x ht. Carr. amd
8iin.. fitted with Ine. 3/6.
all  aeceasories.
ineluding  bafHe
hboard and
anotliged metil
fret. Hpaceavail
able for all mod-
ern Rinplifiers and
auntochangers,
ete. Uncut record
player monnting
board 14 x 13in. supplied.

|
|
|
|
1
I

NEW ALL
BOXED v A L v E s GUARANTEED
IR5. UT4 7/ DFis 9/ kP86 13/86/PCF80 10/6
1R T/8DRY 9/ BPYL 8/8 PCI.R3 12/8
B34, 5V4 8i- DLOE 9/~ L4l 10/8/I'L8I  12/8
574 9/8/ EARCSR0 9/8 EL~4 9/8/ 1182 9/6
[y} 5/8/BCUSY 10/6/1:Y 51 - 1IL83  11/8
6KB 8/8 LCF80 11/8KY8&: 10/- PYB0) 7/8
6Q7 8/8/ECH42 10/8/ K781 7/8/PY&L /8
5VE 7/8/ECL8O 10/6/MU14 9/8 Y= 7/8
DAPSG B/~ EI'8¢  9/6/PCC84 10/8 U25 12/8

SPECIAL PRICE PER SET

IR5, 1T4, 185, or 384 or 3V4, 27/8.
DAFYG, DLOG, 35/-
6X5, 35/

DE96, DF96,
GK8, 6K7, 6Q7. 6V6, 5Z4 or

945

Electrolytics AN Types New Stock
TUBULAR 1 CAN TYPES
25/25 v. 50/12 v. /9 8--8/450 v. 1/8
50/50 v. 100'25 v. 2/- | 32+432/275 v. 4/8
8/450 v. 2/3 | 50+50/350 v. 6/8
16+16/450 v. 58 | 804250/275 v. 12/8
32+32/450 v. 6/8 | 1004200/275 v.  12/8

Comprehensive range in stock.

RE-GUNNED TV TUBES

New Reduced Budget Prices
New Heater, Cathode and Gun Assembly
fitted to all tubes. Reconditioned virtuolly
as new. Now I2 months’ guarontee to
highest standards—as used by our own
Service Dept. '

12in. £6. 14in. £7.  7in. £8.10.0.

Most Mullard & Muzda (ypes ex-stock Carr. &
ing. 10/-.
10/- Part Exchaoge allowance on your old tube.

2 WAVEBAND CAR RADIO KIT
12 v. operation Med. & Long Waves
Development  of the famous Brimar Hybrid
vibratories Csar Radio Circult, 5 latest type
low voltage valves and Power Transistor. R.F.
stage snd permeability pre-aligned Cyldon Tuner
Unit provide extremely good sensitivity and
Signul/Neoise ratio. Printed circuit and 7in. x 4in,
Npeiker.  Self-contained in neat Metal Cabinet
8in, with attractive dial. Rpeaker
or rtage mounted separately,
approx. 8in. x 5in. x 3in.

RECOMMENDED BUY

COAX 8 OHM CABLE

8tand Yin. Ha. Low Loss sHemi-Air Spaced
Aeraxinl. Special Reduced Prices.

20 yds., 12/8, p. & 1. 1/6 ; GO vda., 32/8, p. & p.
3/-1 40 yds.. 22/8, p. & p. 2/6; Al other
lengths, 8d. per yvard. J

Coax Plugs 1/-, Sockets 1/-, Couplers 1/3.
Cable End Socketa 1/6, Outlet Boxes 4/6.

Manufacturer’s Surplus Bargain

Complete Kit £12.19.6 "&"

Bargain Price 3/6.
Instruction Booklet and Parts List available
shortly 2/3 post free.
LOUDSPEAKERS,—P.M, 3 ohms, 2}in. Eiac., 17/8.
3lin. Goodmans, 18/8 ; Hin. Rola, 17/8. tin. Elac,
18/6 : 7 x 4in. (oodmana Liliptical, 18/8 : B8in.
Rola. 20/-; 10in. K. and A., 25/-: 10in. WB-
HF 012, 98/9 ; 12in. Plessey 15 ohma with 6/4in.
Tweeter and Cross Over Fiiter, 97/6.

7 VALVE AM/FM RADIOGRAM CHASSIS

Valve Line-up : ECCB85, ECHS8I, EF89,
EL84, EM8I, EX80.
Three Waveband and Switched Gra

Countinental 'Tuning insert
and combined AM/FM IF transformers, 460 Ke/s
Me/s.  Dust core tuning all eoils.  Latest eirenitry
AVC and Neg. Feedhuck. Three watt output Seusi
reproduction of a very high standand.
Height 74in. Edge INuminated glags dinl 11} x 3jin.

pointer. Horizontsl station names. Gotd on brown background.

A.C. 200250 v. operation.

Aligned and tested ready for use
Complete with 4 Knobs—walnut or ivory to choice.

ired. R

EABCS80,

m Medl.
500 m.. Long 1,000-2,000 m., VHF/IPM 88-05 Mc/s.
with permeability tuning on

Chassia size )34 x 6

200-
Philip's
M
aml 0.7
inclhuding
tivity

Vertical

£13.10.0 corr & s 5.

Three ohin P.M. speaker only rey
8in. Coodmuns apecial cone.

ONLY A FEW

2178

10in. Rola (Meavs Duty).
ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK.

quality

30/~ Post & Pkg. 1/6.

WRITE NOW FOR FULL BARGAIN LISTS, 3d.

Phone : THO 2188. Hours 9
Open all day Saturday.
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UNIVERSAL AVOMETER MODEL D

Just released by the Air Ministry, these famous AC/DC Test
}seters are a -~ snip ' for anyone requiring a First Grade
General Purpose Instrument. Normal Avometer size. Thin. x
6iin. x 3iia.. with carrying strap, indication being given on a
Sin. Mirror Scale. Thoroughly overhauled and compiete with
butteries and instructions. Provides 34 ranges of current.
voltage and resistance. as follows :

D.C. Voliage A.C. Voltage D.C. Current A.C. Current
150 mv. 15v. 15 ma, 75 ma.
309 mv. 15v. 30 ma. 150 mna.

15v. v, 150 ma. 750 ma.
3w, 150 v. 300 ma. 1.5 amp.
15 v. 300 v, 1.5 amp. 7.5 amps.
v, 600 v, 3 amps. 15 amps.
1530 v. 0 v. 15 amps.
300 v. 1,500 v. 30amps. Resistance
780 v. 1,000 ohms
1,500 v. 10,000 ochms.

ONLY £8.19.6 (carriage 3 6d).

25,000 OHIMS PER VOLT TEST METER. Made by TRIP-
LETT. the famous American meter manufacturers. Full bench
size 71in. x 6}in. X 6{in.. and incorporates a unique tilting bake-
lite container size 5!1n. x 3}in.. which has 2 meters. a 25.000 ohms
per volt moving coil for D.C. Measurements, and a First Grade
moving iron for A.C. Reads Resistances up to 40 Meg ohms.
A.C. and D.C. volts to 1.000 D.C. Current to 250 mA., and also
nas 0-50 Microamps range. Facilitles for measuring Condenser
Capacity and Audio Output. Completely portable, with pro-
tective face oover. Complete with Test Leads, Instruction
Book. and Batteries. Ex-Ministry of Supply. New Condition
and thoroughly checked and overhauied. ONLY £10.10.0
tpost, ete.. 3/6).

CARRYING CASES. Solid leather. Brand New. Internal
measurements Biin. x 81in. x 41in. Fitted lock and key. and
shoulder strap. Ideal for Test Instruments, Camera and Acces-
sories. etc. ONLY 35'- (postage 2/-).

POWER UNTTS TYI'E 234, Designed for R.A.F. R1132 Re-
ceiver. Primary 200 250 v. 50 cyeles. Qutputs of 250 v. 100 mA..
and 6.3 v. 4 amps. Fitted double smoothing. For normal rack
mounting (or bench use) having grey front panel size 19in. x
7in. BRAND NEW. ONLY 59 6 (carriage 7 6).

POWER PACK FOR R1155 RECE ERS. Fitted with
Output Stage and 8in. P.M. Speaker. Operates receiver im-
mediately without any alteration. In black crackle case size
11in. x 10in. X 6in. ONLY £6.10.0 (carriage 5-).

CANADIAN MOVING COfl. PHONES. Low resistance.
fitted noise excluding chamois ear mufis, and leather covered

head band. Lead terminates to jack plug. Supremely com-
fortable. BRAND NEW. ONLY 19 6 (post 1 86).

TCS RECEIVERS. The renowned American set designed for
static or mobile use. Coverage 1.5-12.0 Mc’s (25-200 metres) in
3 switched bands. Complete with valves. Size 1lin. x i3in. x
11lin. Power required i2 v. LT and 225 v. HT. INEBRAND NEW
CONDITION. ONLY £10.10.0 (caiTiage 15/-).

RCA 8in. P.M. SPEAKLER. in heavy black crackle metal
case. be u. as normal 3 chms extension. Size 11}in. x
104in. x 6in. NEW IN MAKER'S CARTONS. ONLY 45, - (post 3/6).

~Q FIVER"” COMMAND RECEIVER. The famous American
BC453. covering 190-550 kc/s. LF.s being 85 ke:s. Complete with
all 6 valves and circuit. NEW IN MAKER'S CARTONS. ONLY
89/6 (post 3'6).

11155 SUPER SLOW-MOTION TUNING ASSEMBLY. As
used on all late model 1153s. Basily fitted to A" sets, etc.
BRAND NEW. ONLY 12:8.

CHT TRANSFORMUERS. 5.5 kV (Rect.) with 2 v. 1 a.. 79/6.
7 kV. (Rect.) with 2 v. 1 a.. 89‘8. 25 kV. (Rect.) with 2-0-2 v.
11 a,,)2~0—2 V. 2 a. (for VCRY7 tube, etc.), 47.6 (postage 2/- per
trans.).

POCKET VOLTMETERS. Read 0-15 volts and 0-300 volts A.C.
or D.C. BRAND NEW and UNUSED. ONLY 18/6.

CRYSTALS. British Standards 2-pin 500 ke/s. 15/-. Miniature
200 ke s, 10/~ 4

MAINS [SOLATING TRANFORMER. Manufactured by
Vortesion. Fully shrouded. Will provide true 1:1 ratio from
nominal 230 v. Pritnary. Rated at 100 watts. BRAND NEW.
ONLY 226 (post 2 6).

SPRAGUE CONDENSERS. Meta] cosed. wire ends. New .01

mfd. 1.000 volt, and .1 mid. 500 volt, 7/6 per dozen. Special quotes
for guantities.

HARRIS ELECTRONICS

(LONDON) LTD.
138 Gray’s Inn Road, London, W.C.I.
(Phone TERminus 7937)
Please include carriage costs on All items.

(Open until 1 p.m. Saturdays. We ave 2 mins. from High Holborn
(Chancery Lane Station) and 5 mins. by bus from King’s Cress.)

COURSES ON:—

® RADIO and TELEVISION
® SERVICING - ELECTRONICS
EXAMINATION COURSES FOR:—

) C. & G. Radio C. & G. Radio
e Strvicing Certificate Amateurs’ Exam.
(R.T.E.B) {Amateurs’ Transmitting
® N Licence)
British Institution of Radio Engrs., etc.
® C. & G. Telecom Technicians.
-~ Whether you plan to have your own business,
{ to become an electronics engineer or to take
| @ |upa career in industry, an 1.C.S. Course will
{ help you to success. You learn at home in
| ® your own time, under expert tuition. Moderate
( w» fees inciude all books.
e ©
| LEARN-AS-YOU-BUIL 8
|
| @ Practical Radio Course &
@ A basic course in radio. electroniz and elactrical thenry
backed by thorough practical training. You build 2 4-vaive @
@ TRF. and a 5-valve supcrhet radio receiver, signal genar-
ator and multi-tester [ ]
® Other Learn-as-you-Build radio courses are available ®
e MULTI-TESTER
| ® (Sensitiviey 1,000 ®
’ ohms per volt) ®
-
= [
® [ ]
@ SUPERHET RECEIVER .
PY [ ]
RF/AF SIGNAL GENERATOR
[ [ ]
for FREE book on
careers in Radio, etc., and full details of 1.C.S. Courses.
‘\—I'l“lw--wumﬂ'-‘ﬁ: - R S S G -
. INTERNATIONAL CORRESPONDENCE
SCHOOLS

(Dept. {71]), Intertext House, Parkgate Road,
London, S.W.II.

Name. oo B Age.......
{Block Letters please)

Address .............. T T =

o R G W |
N S T N U N TR SR
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ALIGNMENT OF THE RECEIVER
By J. Heath

(Continued from page 837 of the February issue)

HEN wiring up the I.F. transformers,

\X/ note that leads or tags are often
marked according to the points to

which they are normally connected. If so, then
“anode ™ and * H.T. positive ™ leads will be the
primary, with both transformers. and they are
connccted to anodes and H.T. positive line.  With
the first transformer. the bottom secondary lead
or tag will often be marked “AV.C." and this
is taken to chassis. as in Fig. 3. With the sccond

transformer. this lead is often marked “ diode
load ™ and it is also taken to chassis, as shown.
Coils

Acrial and oscillator coils are fitted to a small
picce of aluminium. as with some types the core
adjusting  screws are  otherwise inconveniently
situated under the gang condenser. Coil tags arc
numbered in Figs. 1. 3 and 4. With the aerial
coil. tag 3 is wired to the rear fixed plates of the
gang condenser. marked Y " in Fig. 2. A lead
also passcs down through the chassis from the

WIRELESS : 947

e

front plates “X ™ to tag 7 of the oscillator coil.

The tag connections shown in Fig. 4 are for
the coils given in the components list (Astral
Radio Products). The aerial and oscillator coils
produced by other manufacturers will be equally
satisfactory, but the maker's tag data must then
be followed, as connections will not be the same
as those in Fig. 4. The padder indicated in
Fig. 1. must also bé of the value specified by the
coil maker. If Tong waves arc also provided, a
scpurate padder will be. nceded with the long
wave oscillator coil. and will often be 150pF.
Correct ganging of the tuned circuits will be
impossible if the padder is omitted. or of the
wrong capacity.

A tag board with two tags joined is used for
H.T. positive connections. as in Fig. 3. A second
small tag strip provides an aerial connection, the
500 pF condenser and 10k resistor forming ‘a
modulation hum filter. Trouble from modulation
hum is unlikely, but in localities where this is
severe. a 0.05.F 750V condenser can be wired in
parallel with the primary of the mains trans-
former.  The S00pF aerial condenser must also
be of good make. and 500V or 750V rating. as
it prevents mains voltages reaching the aerial.

Using and Adjusting the Set

If clear glass valves with no external or internal
screening are fitted in the mixer and I.F. posi-
tions, instability is likely when the LF. trans-
formers are correctly aligned., and when the
volume  control is turned towards maximum.
Valves of this kind should thus be provided with
screening cans, of ready-made type. or bent up
from aluminium. The cans are connected to the
chassis.

Alignment is carried out as with a standurd
superhet. If a signal generator is available. set
this to give a 465kc/s modulated output. and place
the output lead near the anode connection of the
mixer. The LF. transformer cores are then
adjusted for maximum response. The acrial and
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oscillator trimming condensers arc then adjusted
for best volume with a signal around 230m, and
the cores are adjusted for best volume with a
signal of about 5S00m.

Another Method

If no generator is available, it should be
possible to tune in the local station. The 1.F.
transformers can then be adjusted for best volume,
taking care that no core is at the limit of its
travel. A station of fairly low wavelength is

Noteh To 200pF

‘(.kCo///))’/__g

e

70
e 70 500 500 . 7o
To X plates pF pPF To'Y plates chassis

Fig. 4. —Aerial and oscillator coils.

then tuned in, and the gang condenser trimmers
are adjusted for best results. The set is then
tuned to a station of fairly high wavelength, and
the coil cores are adjusted.

The procedure should be repeated two or three
times. until no further improvement is possible.
Ar insulated blade is most suitable, because the
presence of a metal blade in the coil or trans-
former windings will upset adjustments.

A baffle board or cabinet is required if the
loudspeaker is to give best reproduction. A
cabinet is recommended, and can easily be made
from 2%in. thick or similar wood, with a 3-ply
front. An aperture to match the speaker cone
should be cut in the front. and covered with silk
or speaker gauze. A clearance hole for the com-
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Front view of the receiver.

bined switch and volume control. and an opening
to suit the dial used. are also required. The
completed receiver can then be placed in the
cabinet from behind. If a back, with rows of
holes for ventilation, is screwed on, this will pro-
tect the receiver and prevent chassis or other
parts being touched. and thereby avoid the chance
of mains shocks from this cause. For the same
reason there should be no exposed metal. such
as the volume control bush or spindle, or knob
grub screws, which might be touched. This can
be arranged by using a knob which covers the
bush and nut, and having the grub screw well
recessed. or filling (he grub screw hole with an
insulating compound such as sealing wax. Similar
precautions should be taken with the tuning
corntrol.

A NOVEL CIRCUIT TECHNIQUE
(Continued from page 936)

Wiring

Do not use thick or multi-strand wire for
wiring up the circuit. A diagram is often help-
ful. though most transistor circuits are relatively
straightforward. A fixed order should be
followed. starting, for example, with earth pdints,
negative poinis, etc. Although transistor circuits
are generally free from stray wire pick-up troubles,
wires should be quite short.

Fig. | shows how to connect up the wire ends
underneath the board. Time spent on good

soldering pays dividends later on 1

Installation
The completed circuit can be glued or bolted
into place. Avoid looscness in equipment like
car radios, which must be firmly constructed.
Remova! of components for replacement is
effected by meliting the joint and levering out the
loosened part.

Other Applications

Of course, transistor circuits are not the only
application of this technique: many valve circuits
can be constructed using celluloid sheeting,
though large components often need 10 be more

firmly secured. However. celluloid is an obvious
replacement for tag boards, for components can
be arranged as required, and the board bolted
where it is most convenient. Fig. 1 shows how to
cut out large holes for valveholders, which are
then bolted on in the usual way.

A receiver

built on plasiic sheeting.

www americanradiohistorv com


www.americanradiohistory.com

March, 1940

R
i

e

=

HIS instrument. with its somewhat pre-
T sumptuous name, is intended to facilitate
frequency measurements.  The accuracy
obtainable, even at 200Mc/s, is of the order
of 25c¢/s or so. These figures are relative.
Explicitly, you can evaluate an unknown fre-
quency with the mentioned accuracy relative to
vour R.F. signal generator.

Uses

The Magic Needle is operated in conjunction
with a reliable R.F. generator. A sensitive A.F.
amplifier may. sometimes, be dispensed with.
Obviously, if you work on a tape recorder, you
should not need a sensitive external audio
amplifier. The same applies if you are dealing
with a radio or TV set. The use of an external
separate amplifier does. however, simplify things.
particularly for the beginner.

The instrument has been successfully used for:—

(a) Radio sets. when. because of a defective
component or because of a serious misalignment,
the frequency has departed from its correct value.
Its use has been of invaluable help with faulty
transistor sets.

(b) TV sets. particularly in instances of channel
changes. In these cases. the instrument is really
indispensable.  The line frequency can be
measured utilising the harmonics produced in the
output stage.

(¢) Tape recorders to determine the erase fre-
quency which can be of some significance. In
this connection, owing to the relatively low fre-
quency, the harmonics must be used. In one
instance, where the frequency was 60kc/s, the
15th harmonic still gave an audible signal. (Zero
beats were found in this succession: 600, 660, 720,
780, 840kc/s.)

(d) Experimental oscillators of
any kind. Coit "

Operating the Test .Gear

This is the sequence of th
operations to be carried out in
order to determine the value of an
unknown frequency:
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AGI

Fheemas o f R
A DEVICE FOR CHECKING FREQUENCIES By G. Tomasseft

B
R/
e ML

949

4 xw{i"ﬁ,
% et
% e

i e
st
e
o e L "%
LR B = R &I
s i
BEEE
o e
T SRR

i R ”_.:.&&_
S e
s
Sl

(a) Connect cable Y to input of A.F. amplifier
and cable X to output of R.F. generator.

(b) Switch on all components. Allow five
minutes or more for warming up.

(c) Set R.F. generator to maximum output and
internal modulation to *‘ off.”

(d) Set A.F. amplifier to full volumé.

(e) Pick up the needle, holding it where the
cables are clamped together and, as a first attempt,
put the tip of the ncedle as near as possible to
the coil of the oscillator under test. Often. how-
ever. this proximity is not necessary; it can some-
times be detrimental, especially when high
accuracy is required.

(f) Move the generator. operating both range
and dial until the typical approximation of the
zero beat is heard. " If the sound produced is
very loud. reduce the coupling by drawing the
tip of the needle away from the circuit. When
zero beat is obtained. the frequency sought will
be within the region of *35c/s compared with the
frequency recorded by the R.F. generator.

It must be realised that both the R.F. oscillator
under test and the R.F. generator produce
harmonics which might be misleading. As a rule,
when more than one zero beat is heard. the
loudest will be the right one (the one to be taken
Into account).

The Circuit

The R.F. current set up in Rg (internal resis-
tance of generator) will flow through coil “ C,”
diode DI which rectifies it and, finally, return to

£ Cabre'y’

vAv‘vAvAvAvAvAv A ? “—
i PAF
” or p cr o v Amplifier
. ' I .
‘
% AN
j N _ToRE
v, Generator

m E?able X
Fig. 1.—The circuit diagram,

www americanradiohistorv. com


www.americanradiohistory.com

Knitting needle N
( plastic type) i
t
|

PRACTICAL WIRELESS

March, 1960

{ Cosx to AF Amolifier
P

Braids of cables

Catle 'y’

Enlarged Afternative /- o / \ e

cross section  Cross section M Rl Coax to RF Generator 8 Cable X
Fig. 2—Construction and wiring of the * Needle.”

Rg passing through the Ri-Ct group. If any Assembly of the Parts

audible signal were superimposed on this current,
the audible part would be taken from point A by
R2, filtered by C3 (which is not physically pre-
sent) and, finally, amplified by the AF. amplifier.
Obviously, if the R.F. generator is not internally
modulated, nothing will be heard at the amplify-
ing end. When, however, the tip coil “C” is

COMPONENTS LIST

D1 =Germanium diode (OA70 or similar).

R1-=0.47M., 1/8W.

R2-—-0.1M., 1/RW.

C1—=100pF, mica or ccramic.

Coil ** C =10 turns 25-30 s.w.g. enamclled (the
number of turns is not critical ; neither is the
diameter of the wire uscd).

Plastic needie—Any diameter in the region of
1/4in.

Coax cables—-Two short lengths (about 2ft.).

immersed in an electromagnetic field, an induced
current will circulate in it. Through the rectifica-
tion process of DI, the two currents (the induced
one and the one delivered by the generator) are
mixed so that at point A there will appear as

many as four currents of the following
frequencies:
(1) (fg)=frequency of gencrator; ) )=

value of unknown frequency; (3) (g-+fx); (4) (fg
—fx).

As (Ix) is likely 1o be a radio frequency (not
audible) and as (fg) is definitely a radio fre-
quency, it is clear that only the term (fg—fx) can
give an audible frequency. Further, from (4), if
(fx) equals (fg) the result of the subtraction will
he zero or zero beat which is, in fact, the prin-
ciple upon which this instrument works. The aim,
then. is to find a frequency in the range of the
R.F. generator which. becausc of its being equal
to (fx), gives a Zz€ro beat through the Magic
Needle.

The * difference ~ current of frequency (fg-fx)
or (Ix—fg). feeds the audio amplifier and is carried
there by means of the low-pass filter R2-C3 (C3 is
not physically present but represents stray capaci-
tances). The low-pass filter will convey to earth
the other three components, namely (fg), (Ix).
(fg+1fx). The incoming R.F. signal and the oul-
going audio signal are both carried by coax
cables not longer than about 2it.

All the components are attached to the needle
through small holes (sce Fig. 2). The distance in
between the holes is not given because it is
dependent upon and varies according to the length
of the components used. Some five holes are
needed and two extra ones are advisable to fix
the ends of coil “C.” thus preventing turns from
shipping.

The wire used for the coil is also used for its
connection to the rest of the circuit. In order
{o carry the lwo terminal wires of the coil to the
components, it would be advisable to make two
grooves along the needle (sce cross section).

The coax cables are clamped together around
the end of the needle by means of a bracket or
simply by adhesive tape.

Transistorised Mixer Unit

IN the article by A. M. Shafford which appeared

on page 765 of the January issue no definite
details were given of the type of microphone
for which the mixer is suited. The author
assumed that it would normally be used with the
crystal microphones supplied ‘with popular tape
recorders, that is. high impedance types. The
method of gain control employed has given rise
10 a certain amount of criticism. but although it
is not ideal, it is the simplest which can be
achieved when only onc transistor stage 1s
emploved and in practice gives very satisfactory
results. The low amplification of the mixer
makes it unnecessary to control gain after ampli-
fication; no significant improvement in signal-to-
noise ratio would be achieved and a separate
transistor amplifier would be nceded in cach
channel before mixing. This procedure would
complicate the design of the pre-amplifier which

was aimed at simplicity and low power:
consumption.
The value of 104F for the output coupling

coridenser may seem rather high, but it ensures
that the unit is suitable for coupling into all valve
amplifiers and as in the writer's case a fully tran-
sistorised amplifier. There is no point in choosing
(say) a 0.01xF coupling condenser unless the unit
is always to be used with amplifiers having high

“nput impedances.
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Versatile V.F.O.

FURTHER CONSTRUCTIONAL DETAILS
(Continued from page 844 of the February issue)
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By R. H. Wright

HE original V.F.O. unit T

was constructed on i

an 8in. X 8in. X
24in. chassis. not because
such a size was necessary,
but rather because such a
size was at hand. Actually,
the whole unit, including‘the
buffer valve. could be con- .
structed easily on a din. X 8in. chassis
Eddystone have a chassis measuring 83in
X S%in X 2%in. and this is designed to

fit inside their type No. 644 metal cabinet. Use of
this cabinet would give a very profesional finish to
the unit, Paxolin group panels can be used with

definite advantage for the mounting of many of the
individual capacitors and resistors and apart from
making construction actually easier (since much
inter-component wiring can be carried out on
the panel itself) neaten the final unit and does
away with the “spiders’ web’™ of resistors and
capacitors radiating out from each valveholder.

Operation of the V.F.O,

The writer has found that, generally speaking.
it is bad policy to key the V.F.O. together with
the main transmitter and such action makes a
chirpy note very hard to eliminate. A better
method is to fit a switch in the cathode line of the
oscillator valve so that the oscillator can be
switched on without operation of the full trans-
mitter. This permits the oscillator to be adjusted
to the required frequency without radiating a full

Fig. 1—Circuit of the V.F.O.

Front view.

signal and so causing interference. When the key
is finally pressed it is only a moment's operation
to make any

final adjustment to the transmitter
tuning before commencing a call.

If the full transmitter circuit
suggested in the first section of the
article has been built up, incorpor-
ating the V.F.O. and amplifier
sections (Figs. | and 3) the follow-
ing tuning procedure should be
followed.

(i) Set the V.F.O. to the
required frequency and tune the
grid circuit of the buffer (C5/L2
or L3) to the second or fourth
harmonic of 35Mc/s if final
output is required on 7 or 14Mc/s.
Correct tuning of this circuit
would produce maximum grid
current in the final amplifier
circuit.

(ii)) With the key pressed and
the V.F.O. in operation, set CS of
the amplifier section to full capaci-
tance value and. with the correct
coil in the L1 (amplifier) position,

(Continued on page 957)

Rear view.
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A THREE-VALVE CIRCUIT
WITH TREBLE, BASS, VOLUME
AND FILTER CONTROLS

By R. Taylor

the following requirements : (a) to accept

an electrical input from a gramophone
pick-up, radio or other similar source ; (b) to
correct this input for amplitude and frequency,
and (c) to supply a suitably amplified voltage to
the main amplifier.

The main audio amplifier usually supplies low
impedance loudspeaker. Very few loudspeakers
have an entirely satisfactory frequency response.
and dimensions, shape and furnishing of a room
may again influence and colour the sound issuing
from the loudspeaker. It is thus often possible
to improve the overall result by the judicious use
of variable tone (or frequency) correcting net-
works which are most conveniently situated in
the pre-amplifier.

The pre-amplifier about to be described is
designed to fulfil as many of the cssentials tabu-
lated above as possible, while retaining the
advantage of compactness and reliability.

AN ideal pre-amplifier may be stated to fulfil

Specification

Three coaxial inputs are shown in the theoreti-
cal diagram (Fig. 1) for gramophone pick-up,
radio and tape, but constructors not possessing a
tape rccorder may choose to omit the third. Tt
must be stressed that this pre-amplifier does not
contajn correction networks to enable direct replay

i

ks =

The front panel.

I

from the tape deck playback head, and the input
should be taken from a signa! source after the
frequency correction stage of the tape recorder
pre-amp.

The inputs are laken via 2 selector switch to
the grid of the first valve (6BR7) for voltage
amplification. The load resistance Ra of the
pick-up input as shown in Fig. 1 will only be
suitable for a magnetic type of pick-up, with an
output of less than 50mV, such as the Goldring
500/600 cartridges, etc. For magnetic types of
pickup with greater output, or crystal types,
alternative input networks are recommended (Fig.

2).

Equalisation

A negative feedback resistance/capacity network
in the anode/grid circuit of the first stage prosides
the necessary frequency correction for most L.P.

i

AMAAAAAAA

WMWY
L

__;CJ

l HT+

VAAAAMA
R4 !

Fig. | —Tte complete direuit diagrai.
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and 78rev/min recordings, while a resistance
negative feedback circuit in combination with
the potential divider Rb and R, attenuates the
radio tuner signal sufficiently to avoid overloading
the first valve stage.

The second stage (12AX7) incorporates a well
known variable tone control circuit with indepen-
dent cut and boost in both treble and bass
frequencies, as referred to a frequency of 1lkc/s.

This stage feeds into the final stage (6BR7)
which includes both high- and low-pass filters.
The high-pass, or “rumble,” filter is useful for
atlenuating the irritating low frequency rumble
associated with so many turntables, and has a cut-

PRACTICAL WIRELESS
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off frequency of about 35¢c/s with a slope greater
than 12dB/octave, and is permanently in circuit.
The low-pass filter can be switched from level
response_to frequency cuts at 7.5kc/s or Ske/s with
a slope approaching 18dB/octave.

Construction

The chassis is formed from a sheet of
aluminium, preferably of 3/32in. thickness, to
make a box 12in. X Sin. X 24in. Apart from
the input power supply junction box and coaxial
sockets mounted on the rear of the chassis, the
only projections are the controls on the front. As
the valves run very cool, they are mounted with
all the other components within the chassis, which
makes a very neat, yet efficient unit.

To make construction easy, most of the resistors
and capacitors are soldered on to group boards
and tag strips, which can be assembled outside
the chassis, with lengths of wire for connections

Q47K0 /00K2 ~— /00X JOOKQ
O—/ VWA
R R
(Ra) Ra)
10KQO 2vKN

/00K

/O0K(}

Fig. 2.—Alternative pick-up input circuits.

This view shows the compact layout employed
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Fig. 3.—Chassis drilling details and lavou:.

attached, belore bolting into

units

to other
positian,

Only one earthing point to chassis is used. and
all connections to carth in the circuitry are made
to this one point, via a heavy gauge copper bus-
bar, the farthest end of which is insulated from
chassis by connecting it to a spare terminal on a
group board.

Chassis

The plan of the chassis, and approximate dis-
position of group boards, tag strips, etc., is shown
in Fig. 3. The valveholder brackets should be
made of aluminium of similar gauge to the
chassis, with a $in. to 4in. width right angle to
bolt to the chassis. The valve sockets should be
positioned to allow reasonable clearance bctween

the valve and the components mounted on the
group boards, and a distance of approximately
i3in. from the floor of the chassis to the valve
centre line will be found suitable, The group
boards are raised slightly from the chassis by a
spacer nut, which enables the passage of insulated
wiring between board and chassis, thus making a
neater appearance.

[t is suggested that the assembly and wiring of
the pre-amplifier be undertaken very carefully to
minimise the possibility of any mistake. If care
15 taken in tollowing the diagrams and instruc-
tions. no difliculty should be found. It should be
noted, however, that the construction of such a
compact unit demands care and patience, and the
use of a pencil bit soldering iron is almost an
esscntial. (To be continued)

COMPONENTS LIST
Resistors : g;;’ 372?1“:] ceramic W 827 0.02 «F paper 350VW
3 . L #F electrolytic 350V 28 0.1 ».F paper 350VW
e RI Ik RASGBK  (90.01,F 350VW €29 25 1F electrolytic 25VW
R333k  RIS470k R273.3M  €1025uF electrolytic 25VW
R415M RI62.7k  R28 100k E,: ; 2-233:Fpaper 350VW Sundries :
- . = . ceramic g 5
B Krin Gk CldAeren: S Tl vy st
R7470k  RI9470k R31560  Cl140.05.F paper 350VW s Al itk
R86.8M R20470k R32100k !5 100PF ceramic e yae bases
R933M R21 1k~ R33470h  C16234F electrolytic 25VW S
RIO33M R2223k R C170.05 «F paper 350 VW DoAnapptyinaan., 3
RI122k R23 100k Rb ; see  CIBBAF dlectrolytic 350VW R R (limean st G at 503
8 text C198 +F 350
DR RN RO C19 8 4F electrolytic 350VW P3 250k pot. (log.)
Capacitors : C20 680pF ceramic Group boards (Bulgin C114))
C10.1 1F paper 350VW C21 470pF ceramic_ Tag strips (Bulgin T19 and T25)
C2 25 4iF eleetroiytic 25VW €22 1,500pF ceramic it
C3 0.05 /.F paper 350VW €23 1,000pF ceramic LEIE
C4 220pF ceramic €24 4,700pF ceramic V16BR7
C5 830pF ceramic C25 15pF ceramic V2 12AX7
C6 S0pF ceramic C26 10pF ceramic V36BR7
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ADEQUATE OUTPUTS CAN BE
OBTAINED FROM SIMPLE CIRCUITS

By J. Gray

TRANSISTOR amplifier can be used to
work a loudspeaker for sports. outdoor
events. and similar functions. and this type

of equipment can be independent of the need for
mains or accumulator supplies. It is not practic-
able to obtain volume cqualling that of a large
mains- operatud public

addre amplifier,
which may deliver
many watls, but a
useful output can

nevertheless
be obtained.

In general, one of
two purposes will be
in view. First, it may
be necessary to work
a loudspeaker situ-
ated some distance
from the microphone
s¢ that the person
using the latter can
be at the best obser-
vation point.  Or it
may be necessary to
obtain a good, easily
audible signal without
the person having to

Fig. 1.—Directly coupled
circuit.

raise his voice.
mcet these needs. but ordinary transistor circuits
will not give suflicient output for several loud-
speakers, or very high volume coverage over a
wide area.

Simple Circuit

A very simple circuit is shown in Fig. 1, using
a microphone directly connected to a transistor.
In this circuit, as in the others described later, a
carbon microphone is cssential to secure enough
output. Various surplus microphone inserts and
hand mikes may be used. Carbon microphones
do not themsclves produce any current, but pre-
sent a varying resistance to a current obtained
from a battery. When the switch is closed,

PRACTICAL WIRELESS
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cuivent ttows through the microphone and RI.
Ri and the microphone act as a voltage divider

supplving the transistor base. To secure a satis-
facltory base voltage. Rl is thus best of variable
type. It should be set to a fairly high resistance
at first, this being reduced until best results are
obtained.

Best ocutput will be obtained with a micro-
phone of low resistance, preferably not over
S0ohms. A wire-wound resistor of some 250ohms
can then be used for RI. If the microphone is
of high resistance then R1 must be increased in
value to suit. The total resistance of Rl and the
microphone then becomes rather high, so that the
current through the mike is small, and the signal
obtained from it is much reduced. Enough out-
put will not be obtained with a high resistance
carbon microphone unit.

R2 limits current. and can be about 2ohms for
a power transistor such as the V30/20P. 1t 1s
also wire-wound. A power transistor output
transformer is essential, transformers intended for

valve circuits being unsatisfactory. For the
Carbon és,oeaker
Microphone
i
"o
]
Battery .
D
« +
V30/20P
on/orr.
switch
Microphone
Transformer

Fig. 2.—Adding a coupling transformer.
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V30/20P and a 3ohm speaker, the transformer
ratio should be about 3.2:1.

The battery voltage may be anything up to
12.  Current is only drawn when the switch is
closed. To save current. and let the transistor
cool, a spring-loaded push switch may be used.
and held down when announcements are being
made. Dry batteries with large cells can be used.
but for long periods of operation at best volume,
an accumulator is recommended.

Transformer Coupling

The sensitivity of the circuit can be improved,
especially with a microphone of fairly high resis-
tance, by using an input transtormer. as shown
in Fig. 2. The base circuit of the transistor is
completed through the secondary, and correct
operating voltages can thus be maintained. Resis-
tor values are for the transistor shown, but can
be changed to suit other power transistors.

For maximum volume, the primary of the
transformer should have about the same resis-
tance as the microphone. If primary and mike
are of rather dissimilar resistance. it will be
found that no increase in volume is achieved.
Best possible volume is obtained when both
primary and microphone are of quite low resis-
tance. so that a large microphone current passes
through the primary. This is most casily assured
by using one of the various “ power ” type micro-
phone units. As with Fig. 1, any battery voltage

PRACTICAL WIRELESS
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grid of ‘which requires an input voltage and negli-
gible current. A valve pre-amplifier thus allows
a high-ratio microphone step-up transtormer to
be used. This gives a very great increase in
sensitivity, becausc the valve itsclf also provides
more amplification.

A circuit of this kind is shown in Fig. 3, the
valve being of a type intended for 12V heatér
and H.T. supply. so that only a 12V accumulator
will be needed. Intermittent operation is, in fact,
poslsible from a 12V dry battery made up of large
cells.

Transformer Ratio

For best sensitivity. microphone transtormer
primary and mike should be of similar resistance,
as explained. The ratio is not very important,
50:1 being average. A lower ratio may be
needed with high resistance microphone units.
Surplus microphone transformers of suitable type
will do well, and will have a very high secondary
resistance.  Some speaker output transformers
will function, with the low resistance winding
used as primary.

The valve anode transformer is of the tran-
sistor coupling type, and this also applies to the
output transformer. Both these transformers are
wired so that the larger winding is primary,
because a step-down ratio is necessary to match
spcaker to transistor, and transistor to Vvalve.
Wiring any of the transtormers incorrectly will

result in little or no output at

Carbon
Adic.

7+5:1
/ L
560 256
0
(2KS

)

=

all.

A switch completes the valve
heater circuit, so that the cathode
can be maintained at operating
temperature.  Talking is  then
possible immediately the push
switch is closed. With only one
switch it would be necessary
either to leave the microphone
and transistor drawing current. or
to wait for the valve to heat up.

Underchassis  wiring for the
circuit in Fig. 3 is shown in Fig. 4.
| The secondary of the output
transformer goes to speaker. The
exact layout of parts is of little
importance, provided the trans-
formers are some distance apart,

3e2:/

o}
S;Szeaker

50 Push
100 Switch
o=
p:

and preferably with their cores at
+ right angles, to avoid howling.

O
On/Orf
Switch

The 2200hm resistor is best of
IW rating. It can be made up by

Fig. 3. —Circuit with valve pre-amplifier for 12V operation. in

may be used. but a 12V supply trom accumulator
or large dry cells will be best.

A Valve Pre-amplifier

A transistor requires power, in the form of
current. to drive its base circuit. This means that
a step-up transformer cannot be used from the
microphone. because the transformer could only
increase signal voliage at the expense of current.
This difficulty does not arise with a valve, the

®  wiring two 440ohm iW resistors
parallel, or two !10ohm W

resistors in series. The low value
resistors are best wire-wound.

Transistor Mounting

When anything approaching maximum output
is being obtained, the transistor will become hot.
This heat must be conducted away. A metal
plate, or the metal chassis, is thus used for this
purpose. In Fig. 4, the transistor is bolted to
the chassis. but is not in electrical contact with
it. To obtain the required clectrical insulation.
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7o Primsry of
72-5:1 Transformer

Secondary of
Microphone
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Primary of ~ The size of the loudspeake?
Trag:;g;llfner is of no importance, except
that a reasonably large unit is
7 best, because small speakers
1C will give less output, and may
not be able to handle the
MC. denotes - % .
“earthing® signal without overloading.
connections In some instances the speaker
to chass/s

may be mounted in the same
case as the amplifier, or it
may be more convenient to

have the speaker in a separate
box, or fixed to a baffle board

‘y %ger
MC.

hung at some suitable point.

The layout of the various
units (battery, microphone,
amplifier, and speaker) is not
of much Jimportance. and

C
Base
00 \
k. A
+ve vig Push
—vel2V  On/fOrf Switch Collector Insulated

switch

Fig. 4.—Wiring diagram for the circuit of Fig. 3.

while allowing heat to reach the chassis, the
transistor makers provide a very thin mica
washer.  After drilling clearance holes for the

transistor. burr or roughness must be carefully
removed, so that the mica washer can lic flat on
the chassis. The transistor is then bolted on, a
paxolin or insulated washer being used to prevent
contact between tag and chassis. on the underside.
A “ heat sink ” can also be made by using a flat
sheet of aluminium, of rcasonably large size and
stout gauge, if this is more convenient.

If an experimental circuit is made up, and a
12V supply used, an initial test with a meter is
wise. to sec that maximum ratings are not
exceedad.  This is not necessary” when using
specified values with the appropriate transistor.
Som:s 1ypes of transistor are not intended for
12V, and this should be remembered.

depends on the purpose in
view. With a small amplifier,
as in Figs. 1 and 2, the mike,
amplifier and speaker could
be in a single case. Or
batteries and amplifier may occupy the case, with
leads to microphone and speaker.

With the larger type of amplifier, such as that
in Figs. 3 and 4, it is convenient to house the
amplifier separately, so that microphone, speaker
and accumulator may be attached. Or the
microphone may be permanently wired, and the
amplifier can then have terminals or sockets for
speaker, and a flexible cable for accumulator
connecting purposes.

The simpler circuits shown require a relatively
large input to the microphone. Howling owing
to feedback from the loudspeaker is thus
unlikely. However, with the circuit in Fig. 2 it
will be tfound that vibrations or sounds from the
loudspeaker must not be allowed to reach the
microphone at all strongly, or howling will be
set up.

VERSATILE V.F.O.
(Continued from page 951)

rotate C4 and watch for a dip in the meter con-
nected 1n the cathode of the amplifier valve.
C4 should be adjusted to the lowest current read-
ing when a dip is registered on the meter.

(iii) Now decrease the capacitance of CS (and
as this is done the meter reading will rise again)
and retune for the dip by means of further adjust-
ment of C4. Repeat this operation—decreasing
CS and rctuning C4 to the dip—until the dip
occurs at about 45 to 50 milliamps of cathode
current. The transmitter is now tuned. The
V.F.O. may now be adjusted to any frequency in
the band without any further transmitter tuning
actually being necessary though if the V.F.O.
frequency changes by any appreciable amount it
may be found that slight retuning increases out-
put. The correct method of setting C6/L2 was
described in the first section of the article. This.
¢f course. can only be carried out in conjunction
with a local TV receiver.

As mentioned previously. care must be taken
to ensure that all sections of this transmitter, and,

indeed, any transmitter, are correctly tuned to
the required harmonic. For such a check, a
wavemeter 1s very necessary and a suitable cheap.
absorption type will be described in a future
article

Underchassis view.
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A Transistorised VoItmeter

il
INPUT RESISTANCE

IO

HIGH

T

HE meter described in this article is intended
for the measurement of voltages in circuits
where very small currents are to be found.

If a conventional moving coil or moving iron
instrument 1s connected to a circuit in which only
a few micro-amps current flow, then the high
current drawn by the meter will result in
extremely inaccurate readings. To overcome this
effect. it is necessary to use a voltmeter with a
very high impedance. The valve voltmeter is an
example of such a device.

It was decided that as transistors are cheap
and need only a low voltage battery supply we
wouid use them. therefore making the meter port-

Double =pole Single—throw
n

—Off Switch 7 1
$3

v

— -

+O0—
Fig. [ .—Circuit of the meter.

able in all ways. When transistors are used in
the common emitter configuration. it shows a high
impedance between the base and emitter and this
fact has becn made uge of in the design of this
apparatus.

Circuit

[he circuit shown in Fig. 1 may be considered
as a bridge circuit with the meter in the centre
arm. Once the circuit has been balanced by
adjusting R1 and St. any variation in the imped-
ance between transistor collector and emitter will
destroy the bridge balance and cause the mcter to
be deflected. The control R2 acts as a shunt to
the meter and can be used as a sensitivity control.

The base of the transistor draws current from
the supply to which the instrument is connected
and since the cmitter to collector impedance varies
as the base current varies. then changes in the
meter deflection occur. To increase the range of
the instrument and to increase its impedance.
series resistors are switched into the base circuit
by S2. In the circuit a warm/cool switch has
been provided. this is nctessary owing to the
dependence of the transistor operating conditions
upon temperature. By the use of this switch, the

i |
| AT

IS A FEATURE

il i

A

i i \";iu (e
By G. Connor
instrument can be used over

range.
The meter is adjusted initially as follows:

a wide temperature

I. Switch on and after short circuiting the

input adjust the set-zero R1 control for zero
COMPONENTS

Transistor OCT1 or equivalent,

Meter 0-1mA,

RI SOk linear variable.

R2, 25k o

R3 47K tined carbon.

R4 22k 5

RS 220k .. ®

R6 2.2M £

St Two-way, single-pole, toggle switch.

S2 Three-way, single-pole, rotary switch:

S3 Two-wiy, two-pole, toggle switch.

reading on the required range. [f this proves
difticult. it may be necessary to use the warm/cool
switch.

2. Connect the instrument to source of known
potential and set the pointer of the meter by
means of the sensitivity control.

SiliconConfiol et R e hlers
By £ G. Builey

HESE devices can be said to be a develop-
ment from both the silicon transistor and
rectifier. They are in fact neither transistor

nor rectifier but are analogous to the grid con-
trolled rectifier or thyratron. and arc p-n-p-n
semiconductors.  They can. theretfore., best be
described as a controlled switching device.  Such
devices will. however. become more common and
available to the constructor and eaperimenter as
in the case of the transistor.

Silicon controlled rectifiers have a low forward
vollage drop which permits high current ratings
and high ecfhiciency with low voltage require-
ments. Considering these devices, one will appre-
ciate that they have three rectifying junctions. as
cani be seen from Fig. |. The first “n " is known
as the cathode. whereas the first “ p 7’ is known as
the “gate.” This termination acts as a grid as in
thyratron practice and does not, therefore, need
further explanation. The second “p ™ type is
known as the anode and likewise, the reader will
appreciate s use.

Rectifying junction
/ N
o
Cathode —-{ N P N R I'-—A node
A -
Gate

Fig. [.—Diagram of the device.
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Your 0/{’4’. -« 5”5‘//1’[55 . %
CAREER. .. OR

545610’47' /NG HOLBY

Electronics is rapidly becoming a great new industry with
far reaching applications into every field of modern
activity.

You can learn all the essentials of this new science at
home in your spare time and turn your knowledge to
good purpose !

Now is your chancc to set up your own business and be
your own hoss!

RADIOSTRUCTOR EQUIPMENT COURSES
MAKE LEARNING SO SiMPLE

You learn by building actual equipment with the big
kits of components and parts which we send you. You
advance by simple steps using highquality equipment
and performing a whole series of interesting and
instructive experiments—there are no complicated
mathemadtics! Instruction manuals and our teaching
staff employ the latest techniques for showing clearly
how radio works in a practical and interesting
manner; in fact, you really have fun whilst learning!
And you end by possessing a first-rate piece of home
equipment with the full knowledge of how it
operates, and how to maintain it afterwards.
In fact. for those wanting help with their
radio career training, to set up their own full
or part-time servicing business. or the hobby-
ist. this new and Instructional system is
exactly what is needed, and it can be provided
\at very moderate cost with payments avail-
able. Post the coupon now, for full details.
There is no obligation of any kind.

To RADIOSTRUCTOR (Dept. G82)
46 MARKET PLACE, READING, BERKS.
Please send Brochure without obligation to:

¢« NO MATHEMATICS
o EASY TERMS AVAILABLE ; "™~ A Tt

e ALL TEST EQUIPMENT oy n e A 2:‘:;"
SUPPLIED PLEASE

¢« PERSONAL TUITION

e FINEST EQUIPMENT 827) We do not employ representatives 3-60

RADIOSTRUCTOR

BRITAIN'S LEADING RADIO TRAINING ORGANISATION
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LOWEST PRICED
TAPE RECORDER
EVER OFFERED!

For A.C. Mains 200/250 v.

Few
only left. Foreign make, brand new
in maker's cartons. 2-speed. 3}
and 7} twin track, 60 min. playing
time at 33 : 30 min. at 71, Inputs for
mike and tuner, 5in. speaker. Smart
duotone blue-grey carrying case, 12}
x 91 x 7lin. Woeight approx. 61 Ibs.
TODAY'S VALUE £35.

LASKY'S PRICE including 5in. Spoo!
of Tape and empty Spool, Crystal

Hand Mike and Radio Jack,
2l Gns.

Carr. & lns, 12/6.

The Finest
Ready !

Now onents catalogue
comp Astructor-

TAPE DECK OFFERS

Latest MOTEK K.10, press-button controls, 3 motors,
3 speeds, rev. counter, frequency response better than
40 to 12,000 cfs at 74 i.p.s. 2-tone grey finish. Limited
number only. Listed at £22. LASKY'S PRICE £13.19.6.
Latest COLLARO Studio Tape Transcriptor, 3
motors, 3-spd., 1§, 31,7} i.ps. Fitted digital counter.
Takes 7in. spools. Push-button controls. £15.15.0.

COLLARO MK. 4 Tape Transcriptor, fitted digital
counter. Few only. £17.19.6.
Carriage and Insurance all Tape Decks, 12/6.

Latest B.S.R. ** MONARDECK ™.  Single speed.
3} i.p.s. Takes 5fin. spools. Simple controls.
LASKY'S PRICE £9.19.6.

SPECIAL OFFER OF RECORDING TAPE
Famous make. P.V.C. base on latest type plastic spools.
Brand new, perfect and guaranteed. 1.200ft. on 7in.
spool, 21/-. 1,200 f. on 5in. spool, 22/6.

GEVAERY L.P. PLASTIC TAPE. 1,700 ft. (7in.
spool), 35/- ; 850 ft. (Sin.), 18/6 ; 210 ft. (3in.), 6/6.

SCOTCH plastic base, 1,700 fr. (7Zin spool), 25/-.
AN orders for Tape post free.

SINGLE PLAYER BARGAINS

E.M.1. 4-speed, wired for STEREO and fitted Acos
stereo t.o. cartridge. £6.19.6. Post 5/-.

COLLARO 4/564 or GARRARD 45P, 4-spd., auto
stop, t.o. crystal pick-up. £6.9.6. Post 5/-.

for the ho\"ﬂ‘eac}o % Skin.

COLLARO Junior 4-speed Motor and separate crystal
pick-up. 75/-. Post free.

4-SPEED MIXER
AUTO-CHANGERS
Brand New "

in makers’
cartons

B.S.R. type UAB, complete with
latest “* ful-fi ' pick-up. £6.19.6.
Post 5/-.

Ditto, wired for STEREO and com-
plete with stereo cartridge, £7.19.6.

B.S.R. latest type UAI2, wired for
STEREOQ and complete with stereo
cartridge. £8.19.6. Post 5/-.

COLLARO, complete with Studio
erystal pick-up and sapphire stylus.
£7.19.6. Post 3/6.

GARRARD 4-spd. Auto-changers,
monaural, from £9.19.6.

Wired for STEREO and complete
with stereo cartridge, from £11.19.6.

st 6d.
Pf{n Bulletin.

LASKY’S (HARROW

ROAD)

LTD.

all day Saturday. Earlu Closing Thurs, Mail Orders to Edgwace Road, pl;

Open
42, TOITENHAM COURT ROAD, W.1,
Telephone : MUSewm 2605.

ease.
207, EDGWARE KOAD. LONDON, W.2.

PADdington 3271/2.

i“-“

TN
THE WORD M/J\:XIII‘Q

TRADE MARK

L
OF DENCO (CLACTON) LIMITED

IT IS ALSO

A GUARANTEE OF

WORKMANSHIP & TECHNICAL PERFORMANCE

*

tracking R.F. circuits.

within the unit.

* k%

x 4 [/16in. x 3in.

*

{S THE REGISTERED

The case is manufactured from steel and is finished in silver hammer.
front panel is gloss black bearing white lettering Dimensions are 5 I/16in.

Supplied with full operating instructions.

prICE £3/17/
PLEASE SEND S.A.E. WITH ALL ENQUIRIES.

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

OUR RANGE OF PRO-
DUCTS IS SO GREAT THAT
WE NOW HAVE TO
REQUEST THE AMOUNT
OF 1/4d.FOR OUR GENERAL
CATALOGUE AND TO
SAVE YOU POSTAL ORDER
POUNDAGE CHARGE WE
REQUEST SEND 1/4 IN
STAMPS.

MODULATED TEST OSCILLATORMTO.I

Provides 2 modulated signal suitable for I.F. alignment, also trimming and

Frequency is continuously variable from [70-475 kc/s and 550-1,600 kc/s
Suitable for the alignment of transistor receivers.

Operates from a single 9-volt grid-bias battery (not supplied) which is housed

The
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FURTHER IMPROVEMENTS
By D. W. Dillon

HE recent release of thou-
sands of ex-army American-
built W.S. No. 19 MK.2s has resulted in

almost cvery enthusiast’'s shack in the country
containing one. While they are generally
used in their original condition, scveral major
defects soon become apparent. The [irst and
must important of these is a great Jack of
sclectivity—the subject of a recent PRACTICAL
WIRELESS article.  The second fault is that too
much associated equipment is necessary for the
operation of the sct: power unit, accumulators,
junction box, microphone, headphones and heavy
connectors! {he AVC action is too heavy and
sluggish and the signal to noise ratio is very

poor. It is very difficult to transmit good CW
because of the lack of sidetone facilitics. On
telephony the output power is very low, the
modulation invariably downward, and the

speech quality poor. It is therefore fortunate
that by the removal of the “B” set and “LC.”
amplifier, much space is available for modifica-
tions. Although several amateurs have modified
the “B™ sct for local two-metre use, in the
majority of sets, this space. simply goes 1o waste.

Modifications

The first part of this article should be of
interest to all 19 sct owners, and the carrying out

3

_~—Relay supply to double

pole toggle switch

o H I+ to original
speckled red lead

L-T-63v to pin on

o o 807 valveholder
(Fig 2)

\ HT toredlead or. if

only recesiver modified,

\ to speaker transformer
Braiding
to chassis
Fig. 1.—Wiring of the five-pin Jolder.

PRACTICAL ‘WIRELESS
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ol the simple modifications described results in
transformation into a highly sensitive. selective

and incapensive mains-operated receiver.  The
second part of the article concerns the transmitter
modifications and is of particular interest to
licensed radio amateurs and those who hope to
obtain a licence shortly. It should, however, be
noted that. as with any radio transmitter. no
matter how low the power. a Post Office licence
is necessary before any aitempt is made to
transmit into an aerial.

The transmitter modifications will allow fully
automatic  sidetone monitoring on CW. The
original circuit allowed only 12W input at about
30 per cent. efficiency on telephony, which does
not usually result in flattering signal reports !
This article will describe the addition of a I5W
modulator stage requiring few extra components
and which will allow 30W of good quality 100 per
cent. modulated phone output 10 be run to the
807 P.A. Alternatively series-gate modulation is
also described which gives carrier controlled out-
put. The advantage of this method are the small
space and few components required, but the dis-
advantages are lower efliciency and the necessity
for 674-90V negative bias on the modulator.

Testing

Having received the set. it is strongly recom-
mended that it be tested in its original form. by
obtaining the loan of the associated equipment.
After it has been proved 1o be working safisfac-
torily. the B set and 1.(. amplifier are stripped
oul. All the components to the left of the above-
chassis screen (when looking at the front panel)
should be removed, as should also those to the
left of the below-chassis relays. with the exception
of the key jack leads. the leads to pin 4 (green) on
the 12-way plug and those 1o pins 4 (red) and 6
(speckled red) on the six-way plug. The B set
gain control also remains. The six- and 12-way
plugs are removed. the I12-way one being dis-
carded and replaced by a British five-pin socket.
The inside “ plug ™ part of the five-way plug is
discarded, the outside casing being once again
bolted on to the panel. with a Mazda octal valve-
holder bolied behind the panel 1o receive the
speaker and remote control plug. The braided
carth lead is connected 1o tag 3 on the holder.
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while the original red (H.T.) leads are re-routed
under the chassis. being connected to the five-pin
socket as shown in Fig. 1. A closed circuit jack
is substituted for the “ quench control ” grommet.

6V GOperation

The 12V line is carthed at the 807 valveholder
(Fig. 2), and a lead taken from the other heater
tag to the five-way socket. This allows 6V opera-
tion of the heater chain. The green lcad (ex-pin
4 1s attached to the headphone jack socket. The

Function Transmit/ recejve
swrtch swirtch
AVC
rlo relay on/off
supply switch
) \

Untouched
(=) o A

= e
~ is —
\[\ 9) | _Earthed O
] Toblue :M:] RF
| O>X_with speckiad section
Al Ol white :M]
foLT-630n (49 0n
power key jack L
socket '
688

Fig. 2—L.T. circuit rewiring.

PRACTICAL WIRELESS
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supported the B set tuning condenser s
modified to support a miniature air-spaced
0.00054F variable condenser. This bracket
is replaced in its original position, together
with the calibrated knob. A 14in. diameter
3in. coil former 3in. long is wound wjth
18 turns 22s.w.g. tinned-copper wirc. evenly

spaced over 2%in., is mounted directly on the old
E1148 wvalveholder. One end is joined to a
soldering tag on the tuning condenser frame,
and the other to the fixed vanes. The B set
aerial socket is removed and replaced by a small
ceramic fecd-through insulation. This is joined
to the fixed vances. A four turn insulated link is
fixed around the carthed end of the coil, and
connected to a short piece of 804 coaxial cable,
which passes directly under the condenser spindle
and meter to the tank coil. The original screcned
box is replaced over the aerial tuning components.

Diode

A crystal diode is connccted. with the black
end to the fixed vanes and the red end to the
small tagboard in the screened box. A wire is
taken from this in the dircction of the tank coil
and marked for later described modifications.
The ld of the box is tixed in position. The lead
1o the A sct aerial sochet is removed, together
with the connection to CIA and the R.F. CL2B.

The tank coil L3A is removed, the connections
being noted. The tapping point is ignored, and
about three turns removed from the upper end.
A four-turn insulated link is wound on the lower
end and connected to the coaxial cable. The
coil is replaced, the coaxial cable outer sheath
being earthed to chassis at its base and all the
original leads, with the exception of that to the
tapped point, being reconnected to the coil. The
set is now ready for testing.

(7o be contimued)

leads to the single-pole toggle N el Rt ke
1 1 > > -1 0
Tt Raiare. alos thesTort-hahd R finscuons )8 set output
. N—) ransformer if only receiver
section leads on the double-pole = moditication carried outor
toggle switch. 14 series gate modulation used
The green and blue leads on the T °
other section should not be dis- - \“'0 anode 6 V6
turbed. The large 0.14F paper THITt :
comécnser fixed to the chassis . ~ i ol o 1/ N WB\\"
beside the P.A. tuning condenser ! 194 (m T8 :
is replaced by a 750VW, 0.00054F jlocutaiiony, G\\K? a '6” e
type. The 109 variable resistor =t
(het tone) is removed and the leads [tseeRterd) g@) AN #
insulated. In its place is mounted - I ) @ ¢354
a 10k wire-wound potentiometer. s '/\” @ c104
The resistor between the cathode o ggg)\ P
(pin 8) of VIA (6K7) and earth N /|4g9ang
is disconnected from the chassis ELAING VN
tag, and joined to the potentio- S\\804), © 5 - 0 C9ABC
meter slider.  The Jeft-hand tag o [TdA @108 %P
of the potentiometer is earthed. U s e =
This is the new R.F. gain control. — NCSH = @ croc
The single-pole toggle switch on ] = 0 °
the front panel is uscd as the 38k | Meter e 1
AVC on/ofl switch, being connec- e psat T A ’{,!’(3,{ !
ted between chassis and the AVC \ 5; r’
line (white) on the tagboard near L e Ll M,cro,%ne socket ‘

the 6B8 valvcholder.

The bracket which originally

Fig. 3.—Top view of modified 19 set.
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C.R.T. ISOLATION TRANSFORMERS
TYPE A. OPTIONAL 25% and 50% BOOST.
2V, OR 4V, OR & OR 10.8 V. OR
13.3 v, 12/6 MAINS INPUT
OUR LAI‘bST SUPERIOR PRODUCT

TYPLE A2, H QUALITY, LOW CAPAC-
1TY, 10/15 pF. OPTIONAL BOOST 25%, &
75%, 16/6 EACH. MAINS INPUT.
TYPE B. MAINS INPUT, MULTI QUTPUT 2,
4, 6.3, 7.3, 10 AND 13 VOLTS. BOOST 25%

o
50%,

AND 509,. LOW CAPACITY. 21/-.
TRIMMERS, Ceramic. 30, 50, 70 pi., 9d.: 100 bf.,
150 pl.. 1/3; 230 pi., 1/8; 500 pi., 750 pf., 1/8.

RESISTORS, Prelerred vaiues, 10 ohms to 10 meg.,
3w, ad {W ld.l' (Id.llw 8d.; 2w, 1/
HIGH STABILITY, } w. %. 2/- l‘relerred w alues,

1000 to 10 meg. Dmn to 5 meg. 0, 8d.
5 watt WIRE-' WOUND RESISTORS 1/3
10 w,.u} 23 ohms—10,000 vhus

15 watt /-
15.000 ohms—50.000 ohms, 5 w.. 1/9: 10 w.. 2/3.

PLASTIC RECORDING TAPE
Long Play 7in. reel, 1,700it. ..

biin. reel )1 22001t 281-

5in. reel, 850ft. 21/-

3in. reel, 2254t 7/8
Standard 7in. Reel, 1,2001t. 24/~
Bin. Teel 600ft. 15/-

OTnstant ¥ Bulk Tape Eraser and Head De-
fluxet, 200/250 v. A.C., 27/8. Leaflet, 3.A K.

0.P. TRANSFORMERS. Heavy Duty 50 mA., 4/6.
Multiratio, pnsh-pull. 7/6. Miniature, 334, ete., 4 B.
L.F. CHORES 15/10 H. 60/65 maA., §/-; 10 H.

83 mA.. 10/6: 10 H. 150 mA., 14/-

MAINS TRANSFORMERS 200/250 . A.C.
STANDARD, 250-0-230, 80 mA.. 6.3 v. 3.5 a.
tapped 4 v. 4a. Rectifier 6.3 v. 1a.5 v.

2. or 4 v. 2 a. ditto, 350-0-330 .. 22/
MINIATURE. 200 v, 20 mA., 6.3 v. 1 2. 10/8
MIDGET. 220 v. 45 mA.. 6.3 9. 2a. ... 15/6
SMALL, 250-0-250. 100 mA. 6.3 v. 3.5 a. 19/6

| STD. 250-0-250, 68 mA., 6.3 v. 3.5 a 17/6

HEATER TRANS. 6 3 v. l{ amp. 716

Ditto, tapped sev. 2, 4, 6.3 v., 19 amp 8/8

Ditto. sec. 6.3 . 3 nmp. .. 10/6
ALADDIN FORMERS and core, tin.. 8d, : lin.. 10d.
0.3in. FORMERS 5937/8 and Cans TVll2 din. eg. x
2%in. and iin, =q. x 1iin., 2/- es., with cores.

TYANA.—Midget Soldermx Iron, 230 v. 10 w., 16/9.
REMPLOY Instrument Jron. 280 v. 25 w., ]7[0.
MAINS DROPPERS. Zin. x 1}in. Ad)l Siiders.
0.3 amp., 750 chma, 4/3. 0.2 amp., 1.000 ohms. 4/3.
’LINE CORD. .3 amp.. 60 obms per foot, .2 amp., 100

per foot. 2-way, 8d. per foot, 3-way. 7d. per ft.
LOUDSPEAKEE P.M. 3 OHM. bin. Roln, 17/8.
8in. Plessey. 19/6. 8in. x din. Rolu, 18/s. 84in. Rala,
1816, 8 x Hin.. 21/-. 10 x ﬁln ., 27/8. 10in. Kola, 30/-.
Hi-Fi Tweeter. 25/-. 12in. K.A., 30/-.
STENTOR.IAN HF1012 10in. 3 to 1Sohm 10 w., 95/,

12in. Baker 15 watt 3 ohma. or 15 ohms, 105[—.

12in. BAKER FOAM SUSPENSION 15 ohm, £8.
CRYSTAL DIODE G.E.C.. 2/-. GEX34. 4/-
HIGH RESISTANCE PHONES. 4,000 ohms. 18/8 pr.
MIKE TRANSF. 50:1, 3/9 ea. : 100:1, Potted, 10/8.
SWITCH CLEANER. Fluld squlrt rpout. 4/3 tin.
TWIN GANG TUNING CONDENSERS. 365 pi.
mhisture lin. x ljin. x 1}in.. 10/-. .0008 Btandard
with trimme eas trimmers, 8/- : midget. 7/6.
SINGLE, 50 80 pF.. 100 pF., 160 pF., 7/-.
solid dielectrle 100, 300, 500 pF..
SPEAKER FRET. GOLD CLOTH 17in. x 26in..
95in. x 38in.. 10/-. Tyean dft. 8in. wide, 10/- ft.
3in wide, 5i- it. samples. B,A. K.

New rnd Boxed VALVES 80-tay Guannle»

. vl Lo
1960 RADIOGRAM CHASSIS
THREE WAVEBANDS. FIVE VALVES
18 m.—5§0 m. LATEST MULLARD
M \V 200 m.—550 m. ECH8!, EF89, EBCBI,
L.W. 800 m.—2000 m EL‘M LZSO.
1"»month guarantee.
A.C. 200/250 v. 4-way Switch ; Short-Medium-
Long-Gram. A V.C. and Negatlve feedback
4.2 watte. Chassis 13} x B} s 2{in. Glass dial
horizontal or vertical slze 10in. x 4{in.
Aligned and ealibruted.  lsoluted Chassis.

9.]0_0 Carr. & lns. 4/6.

TERMS : Dep. £5.5.0 and five monthly of £1.
MATCHED SPEAKERS FOR ABOVE CHASSIS.
8in., 17/8 ; 10in., 25/= ; 12in.. 20/-.

NEW AM-FMV MODEL
6 vatves £18.19.6 Leatiet, 5.4.E.

oog

£6.19.6

TERMS : Dep. £3.10.0 and (our moutbly of £1,
Sterec Model UAS £7.19.6 : UA12 £1C.10.0.

BUILD THESE - REPRODUCER
BARGAINS SINGLE PLAYER KIT
Ready for |mmed|ate assembly

d-rpeed Collaro ™ Junior™ Unit ...,
Handsome cuse, 17} x 13} x 7
with oot to play 12in. records
Ready-hni)t 3-wiatt amplifier with
1wo valves and loudspenker ... £312 6

£9 15 0 compleie kit post free.
= v——COLLARO AUTO-PLAYER KIT
HIGH-FIDELITY AUTOCHANGER
4-SPEEDS— 10 RECORDS
Studio ** O » plek-up

our PRICE £7.19.6 rost ree.
Or with cabinet. speaker, and

19.6 carr. o6,

STEREO E.M.I 4-SPEED SINGLE RECORD
PLAYER. Acos 73 hi-f etereo and normal xta)
pick-up. Bilent motor heavy turntable.
Special Offer £6.18.8. Post 3/8.

ALUMINIUM CHASSIS. IR &w.¢. ond.illed.
With 4 sides, riveted corners and Inttice fixivg
holes, 2}in. sides, 7 x 4in., 4/8 : 9 x 7in., 879 :

i x Fin., 6/8 : 13 X Yin., 8/6 14 x 1lin., 10/6 ;

1% x Min., 1218 5 18 x 16 x 3ln.. 18/8.

TRANSISTORS,  GENUINE  EDISWAN
R.F. 4§ Mejs, 18/-; 2 Mcls. 15/-. Audio, 10/
a sheets supplied.

TKE INSERT by Acos, precision
Bize only jin. x 3{16in., 6/6.

World's finest birpeed Avnseranger

8
2 5 0

amplifier

HI-GAIN BAND 3 IT.A. PRE-AMP KIT.
Caecode cirenit with vaive FCC84, Price 29/6.
With Power Pack, 48/6. Ilans only 6d.

Band I B.B.C. version mame prk:es

BBC TRANSISTOR RADIO \1 & L. wave.
Complete kit 32'6, phones 7/6 extra. Deal Aid
Earpiece 12/8. Special Lead 2/6. Details 6d.

GARRARD SINGLE PLAYERS
| Aunbio rerrEcTION |

Designed to play 16, 33, 45,
7in.. 10in., 12in. Lightweight Xtal pick-up.
GCE plug-in bead. Btereo Wired.

MODEL TA MK If £8-10.
MODEL 4 HF £18.

(Stereo heads £2 earra). Leaflets, 8.A.E.

Volume Controls | 80 7. COAX

Long spindles. Postage 1d. per yard.
ted 1 year. Semi-air  spaced  iin
5K ohms to 2 Stranded core. 6d

No Bw, D.FBw. | Losses cut 509, =yd,

3/- 49 Fringe Qunh(\ l/

Linear or Log Tracks. | Air Spaced. Fa0l
COAX PLUGS ... 1/~ LEAD SOCKET .. -
PANEL SOCKETS 1/~ OUTLET BOXES... 46
BALANCED TWIN FEEDER yd. 6d, 60 or 300 ohms.
DITTO SCREENED ver yd. 1/8. &0 ohms only.
WIRE-WOUND POTS, 3 WATT. Preset Min.
T.V. Type. Al values 25 ohms to 26 K., 3/- ea.
3u K, 50 K., 4/-. (Carbon 30 K., to 2 meg., 3/-.)
WIRE-WOUND 4 WATT Pots. Long Spindie.
Values, 100 ohms to 30 K., 6/8; 100 K., 7/8.
CONDENSERS. New Btock. 001 wid, 7 kV.
T.C.C., 5/68); Ditto, 20 kV., 8/8: .Imfd. 7 kV., 9/8;
Tubular 500 v .001 to .05 mfd 9d 1. V-1 .25
.5/350 v., 1/9, .1/3560 v Bd
.01/2,000 v., 149 ; .1 mid. v
CERAMIC CONDS. b v,
SILVER MICA CONDENSERS.
pf., 1'=: 600 pf. to 3,000 pf., 1/3. Clore tolerance
(4 pF.) 1.5 pF. to 47 pF., 1/6. Ditto 1% 50 pF.
to £15 pF., 1/8: 1,000 pi. to 5.000 pF.. 8-

ILF. TRANSFORMERS 17/6 pair.
465 Kcjs Slug Tuning Miniature Can. 24in. x
lin. x lin. Hich Q and rood tandw.éth.
By Pye B Data sheet supplied,

Wearite M800 LF. 465 Ke/s. 12/8 rer rair.
12{6 per rair.

Wearite 550 LF. 465 Kcfs.

78 r.p.m. Records

Guaran.
Midget
Meg.

3 pl. to .01 mfd., 94.
10% 5 pf. to 00

NEW ELECTROLYTICS. FAMOUS MAKES

TUBULAR TUBULAR CAN 1YPES
1/360v.  2/-{64/350v. 5/ |8/500v. 3
2/450v.  2/3(100/2Bv. 3 [ 16500y, q/.
4/450v. 2/3|2560/25v. 3/~ 132/350v. afa
8/480%. 2/31500/12v. 3/- | 100/270v. 5/8
e e AR
iv. 32/350v. 1
16/ (S H8m0r. bl L haas0r. 68
39/450v. /68 18/450v. 51- ol b .
. &) fasor.
e 118 5+16/500v.  5/8 (¢4 o g
50/206v. 164 16/450%. 570 154 4 120/43 n(bv 1178
L0160, 5 !324—3‘.’ 280, 4[|t 4200/275v. 12/8
SELENIUM RECTIFIER. 300 v.85 mA., 7/8.
CONTACT COOLED 250 v. 50 mA.. i/8; 60 mA., 8/6;
85 mA., £/6: 200 mA.. 21/-; 300 mA., 27/8.
COILS Wearite “P" type, 3/- each. Osmor Micget
“Q” type adf. dust core from 4/-, Al ringes.

TELETRON. L. & Med. T.R.F.. with zeaction, 3/6.
FERRITE ROD AERIALS. M.W. 8/8: M & L., 12/6.

T.R.F. COILS A/HF, 5/~ pair. H.F. CBOKES, 2/8.
FERRITE ROD. 7in. v 3/8in. dia.. 218,
JASON F.M. TUNER COIL SET, 2¢/-. H.F.

coil, aerial coil, Oscillator eoil, two LY. trvns.
10.7 Me/e. Ratio Detector nnd heuter choke.
Cireuit book using four 6AM6. 2/8.
COMPLETE JASON F.M. KIT WITH VALVES,
£6.15.0. Fringe »rea kit, 22/8 extrn.

FULL WAVE BRIDGE SELENIUM RECTIFIERS :
2, 8 or 12 v. 14 amp.. 8/9; 2 u 11/3: 4 a., 15/8.
CHARGER TBANS}'ORMERS Tapped Input 200/
250 v. for eharging at 2, 6 or 12 v.. 1§ ampe.. 15/6.
2 amp.. 17/8: 4 amps., 22/8. Clrcuit included,
VALVE aud T.V. TUBE equiralent bhooks, 98,
TOGGLE SWITCHES. 8.P. 2/-. D.P. 3/6. D.P.D.T.4/-.
WAVECHANGE SWITCHES
5 p. 4-way 2 wafer lone spindle ..
2 p. 2-way, or 3 p. 2-way short spindle 2/8
2p t-way, 4 p. ? waiy, 4 p. 3-way long spindie... 3/8
4-way, or'1 p. 12-way long epindle 3/8
VALVEHOLDERS Paux. Int. Oct.. 4d. EF50, EAS0,
6d. BIZ2A, CRT, 1/3. Eng. aud Amer. 4. 5, 6, and
1 pin, 1. MOULDED MAZDA and Jut. Oct., 8d
BiG, B8A, BSG, ByA, 8d. B7G with can., 1/6.
B9A with can.. 1/9. CERAMIC EFW, BIG, BYA.
Int. Oct.. 15 8,Cane. B7G. ROA. Vi

COSSOR MAINS—BATTERY POWER PACK 90 v.
11 L.T. Same size as BATTERY B126
snd 'RD 35. List 63/

€/6

. our price 39,8,

0 COMPONENT SPECIALIST

i 8/6)iKAG  8/6] GABCBU llABCSo
145 8/¢ "l.l‘»ﬂ 10/0 10/&

IT} 8/6 EROL  6/c nvnu 7/3
2X2 R/€! KEBCa2  8/€iv 10/6
334 8/, LRC4L 10/8 l’ﬁl B8
Ve 8i( EBI'R0 10/6 4 12/
al¢ 8/ BOCRY 12/6|PCF80 11/8
5Y% 8/6(+ ECFR0 11/6|PCLAZ 11/¢
574 10/¢ ECH42 10/6|PEN25 88
BAMA 8/€| ECL32 12/6{PL82 10/
4BA 8/6 EF30  7/8|PYS0  8/g
ABEA 6 Bril  10/61PY81 10/
RS 10/ LP50 5/8|PY82 8/8
GBWS  10/6 LF80  10/8{8P61 5/8
DA 716 EF91 8/8{UBCA1 10/8
sig e EF92 5/6|UCH42 10/8
6H3 3/t EL32 5/8{UF41  10/6
(3 676! ELR4  10/6|UL4t  10/8
518 8| EM81  12/8lUY41 8/8
617G 8/¢ EZ: 8/8lu22 10/8
GEKHOT €78 15280 8/6]VR105 8/8
¢K7G 5/61 2A50 1/61E1148 1/6lVR150 8/6

Postal service |/-, over £2 free,

(Export Extra.)

C.0.D. (Wed. 1 p.m.)
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cIRCUITS FOR

-a book every enthusiast will want!

This new Mullard publication is a practical
manual for every audio enthusiast. In addition to
describing twelve of the most popular Mullard
circuits, it has introductory chapters on many of
the theoretical and practical aspects of high
quality sound reproduction.

Whether you are interested in disc or tape,
monaural or stereo, you will find that “Circuits
for Audio Amplifiers” gives just the sort of
information you need.

This informative book costs only 8/6. The demand
for it is high, so get your copy now from your

Mullard

MULLARD LIMITED - MULLARD HOUSE * TORRINGTON PLACE

PRACTICAL WIRELESS

-

March, 1950

“. LONDONW.C.I
MVYM423A

10 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. “This unique book also gives
full details of the Practical Radio & Elec-
teonics  Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng..
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automohile Eng.,
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

promotion in one year. A.r*'f«écg.i.
. A.M.1Prod.E.
We definitely Guarantee AW
L.1.0.B.
¢ NO PASS — NO FEE” AFRbes.
Whatever your age or experience, you cannot afford A.M.B;-I:.I.R.t.

to miss reading this famous book. you are
earning less than f20 2 week, send for your
copy of “ENGINEERING OPPORTUNITIES”
today—FREE.

BRITISH INSTITUTE OF ENGINEERING .
TECHNOLOGY (Incorporating E.M.I. Institutes)
(Dept. SE/2i ),29 Wright’s Lane, London, W.8

City & Guliids
Gen. Gert. of Education
, e

RACTICAL
{qmmm

Basic Practical and Theore-

INCLUDING
TOOLS!

The specialist Elec-
tronics  Division of
B.1LE.T {incorporat-

tic Courses for beginners in ;.0 £ M.I. [ustitutes)

Radio, T.¥., Electronics, Etc.,
A.H.Brit.l.R.E. City & Guilds
Radio Amateurs’ Exam,

R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing

Practical Electronics

Electronics Engineering

Automation

POST LGUPON NOW ?|

NOW offars you a
real laboratory train-
ing at home with
practical equipment.
Ask for detaxls.

B.I.E.T.
SCHOOL OF
ELECTRONICS

B Please send me your FREE 156-page

NAME.......

ADDRESS.........

“*ENGINEERING OPPORTUNITIES™
(Write if you prefer not to cut page)

SUBJECT OR EXAM
THAT INTERESTS ME —-vooe e

D IN THE

..{SE/21)

HE B.LLE.T. IS THE LEADING ORGANISATION OF ITS ‘KIN WORLD

www americanradiohistorv com
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Transistorised
Timing Unit

AN INEXPENSIVE CIRCUIT By L. Baker

HIS photographic process timer is simple to
T use, inexpensive to build, and small in
size, making it a useful accessory in any
amateur's darkroom. There are very few parts,
and the average constructor will have many, if
not all, of these already to hand. The circuit
uses a single transistor of the red spot surplus
type which makes possible the small size of the
finished unit. The size of the case of the proto-
type is 3 X 5% X 2in. This case was originally
intended as a food box of the plastic type and
is obtainable from all multiple stores. Other
types of box or case can, of course, be used,
but it is best to use insulating materials such as
wood or plastic for the case of this unit so as
to prevent any possibility of electrical shock.

Relay

Generally, the size of the relay used will
govern the actual size of the finished unit. The
relay must have a coil resistance of 2,000Q. In
the original model, a surplus type of relay was
used, although the P.O. type 3000 works just as
well, as indeed will any relay having the required
coil resistance. The contacts of the relay must
be capable of carrying a reasonably large current
dependent on the lamp type in the enlarger. The
condenser C! in the diagram (500.F) is made
up of two units of 250uF ecach. However, any
number of condensers may be connected in
parallel in order to obtain the required SO00uF.
The positive side of all the condensers used must
be connected together as should the negative sides.
The small transistor capacitors now on the
market will suit admirably and any number of
these connected in parallel to give the S00uF
will suit.

The 2k potentiometer should preferably be a
wire-wound type in the interests of accuracy and
long service. In the prototype the on/off switch
is ganged with this potentiometer, but a separate
on/ofl switch could be fitted if it is considered
desirable. The tag strip fitted inside the case
serves the useful purpose of providing anchor-
ing points for the wiring and transistor. The
resistor R2 in the diagram is 1002 and rated
at }W. A larger wattage component could be
used here if #W type is not to hand. The output
socket mounted at the side of the plastic case in
the prototype was taken from an old L.T. battery
of the “dry” type. The writer used this socket
as it was small and neat and easily mounted.
Other two-pin sockets will suit just as well.

The relay should be mounted first and holes
should be drilled in the case for the fixing bolts.
Holes should be then drilled for the potentio-
meter, S2. the tagstrip, and the output socket.
Having drilled the holes, all the parts should

PRACTICAL WIRELESS
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be removed from the case which should be
covered with one of the thermoplastic materials
now available. Alternatively, if a plywood case
is used, this can be covered in rexine or similar
material. Readers who are skilled in woodwork-
ing may care to sand and polish the case. All
parts may now be mounted again and the wiring
completed. It is best to wire in the transistor
last and a heat shunt should be applied to the
wires of this component while the iron is applied
in order to avoid damage to this component. A
pair of tags on the tagstrip are utilised to sccure
the mains flexible lead; one lead (neutral) from
the mains is wired {rom the tagstrip directly to
the output socket, the other lead being taken also
to the output socket via the relay contacts.

Batteries

The batteries in the prototype unit were
enclosed in the case of the unit. These batteries
consisted of two transistor power supply bat-
teries (each of 9V) wired in series 1o give 18V
One terminal of the on/off switch serves as the
anchor point for the positive connection to the
batteries. The ncgative connection to the bat-
teries is taken from one terminal of the relay
coil. The other parts are suspended in the
wiring.
used at all

Some of the tags on the strip are not
the

and some scrve purpose of

AC /n

74
Operate
o a

S500pF
C/ 4

S AC Out
Fig. 1.—The circuit diagram.

anchoring the tagstrip to the plastic case by means
of small nuts and bolts. Good quality plastic
insulation wire should be used throughout. All
wiring on completion should be double checked
with batteries disconnected, for possible mistakes
or short circuits. It is a good idea to include
a 0-SmA meter in scries with the positive lead
to the batteries as a temporary check. On switch-
ing on a small current should flow: approximately
1 to 2mA, certainly no more.

To test and calibrate the instrument, the dial
must be marked out and attached to the face of
the instrument temporarily. 1t is not possible
to mark in the seconds time on the dial accurately
without at first experimenting with the com-
pleted unit.

(To be continued)
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Switch-tune

HIS set was designed and built to provide a
small. robust “ kitchen’ radio to receive
the local M.W. transmissions. which in the

author’s area include the BBC Light Programme
on 247 metres. The circuit is extremely simple,
being a T.R.F. without reaction, using an infinite
impedance detector 10 provide at least one circuit
which tunes sharply. Miniature valves were used
because these were to hand, but there is, of
course, no reason why octal types should not be

PRACTICAL ‘WIRELESS
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HIGH QUALITY RECEPTION OF LOCAL TRANSMISSIONS

By J. Lanspeary

are aperiodic-type coils with dust-iron cores;
they are very small and rather fragile, but
the performance is very good. Tuning was
carried out by a two-bank three-way Yaxley-
type switch, and two banks of 3 X SOpF trimmers.
All wiring to trimmers and switch was made in
screened wire. Grid and anode leads may also be
screened to advantage.

When wiring up around the 12AX7 base it will
be found that a piece of tagboard is useful to

used; they have the advantage of cheapness. It is mount the detector cathode components, and also
‘ SV
Re 10K0  laco s
Aerial ;JZ,UF Zjokn
c/o Z
8 220K
etector 4
£5o Coil 5 L ol
™~ /‘ v2 S
o e
HE  Tuning Swite g
Coil  Switch
- e -2*— - e

PR
A \\/ .C'3r 22

A2

IpF

S0pF A <5
Trimmers S0pF 100pF | R4 i
;»p/ Trimmers o 2 s
e %250 47’“’% ST 2es . Tez S
o ; . {Mﬂ ; Our
LLEarth %/’ Vo\/ume Mains
Fig. | .—The circuit diagram.

recommended, however. to use the specified valve
as detector/A.F. amplifier, as the writer has found
that the infinite impedance detector is subject to
microphony, especially when mounted near the
loudspeaker.

The 6AM6 used as R.F. amplifier is one of few
valves which may be run with a screen voltage

the anode resistors. Wire up the power pack
first, then the heaters. then the rest of the circuit
backwards, beginning with the output stage and
ending with the tuning switch.
The prototype used a 3in. deep chassis; this
(Continued on page 969)

of 250, and a change here might call for a serics Z‘gr?;f;:ofgﬂf' ?x/;,;%
screen  resistor and associated decoupling \
condenser.
Tuning I'——
. . Mai, s k'e

Switch-tuning was employed as T e o peaker  p HT
it does away with the need for a E an’3,
dial and drive assembly, surely f
one of the most trying parts of a O
receiver. Also, it takes up less IR
room.

Since the Light Programme was
available on medium wave, this
simplified matters considerably. aaa ER
Thep coils chosen were Osmor 7 Fuse Output Transformer HF Coil
types QA1 and QHF!1. These Fig. 2 —Underchassis layout.
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Technical
Training
in Rado,
Television
and

Electronics
Engineering =

with

PRACTICAL WIRELESS

The decision is YOURs. To be a
success in your chosen career; to
qualify for the highest paid job . . .
to control a profitable business of
your own. ICS home-study courses
put your plans on a practical
basis ; teach you theory and
practice ; give you the Knowledge
and experience to take you, at your
own pace, to the top.

Choose the RIGHT course :

RADIO & TELEVISION ENGINEERING
INDUSTRIAL TELEVISION
RADIO & TELEVISION SERVICING

RADIO SERVICE AND SALES
VHF/FM ENGINEERING ELECTRONICS
COMPUTERS & PROGRAMMING

1cs provides rthorough coaching
for professional examinations :

Brii. LrR.E., Citv and Guilds Tele-

communication Technicians. C. & G.
Radio Servicing (R.T.E.B.);
Radio Amateurs.

C. &G

THERE ARE | C S COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.
FILL IN AND POST THIS
COUPON TODAY.

You will receive the FREE 60 page
ICS Prospectus listing examinations
and ICs technical courses in radio,
television and electronics PLUS
details of over 150 specialised
subjects.

967

LEARN AS YOU BUILD
Pracrical Radio Courses

Gain a sound up-to-professional-
standards knowledge of Radio
and Television as you build YOUR
OWN 4-valve T.R.F. and 5-valve
superhet radio receiver, Signal
Generator and High-quality Multi-
tester. At the end of the course
you have three pieces of permanent
and practical equipment and a fund
of personal knowledge and skill,
1cs Practical Radio courses open a
new world to the keen Radio
amateur.

ICS

Other courses include :

MECHANICAL, MOTOR,
FIRE, ELECTRICAL &
CHEMICAL ENGINEERING.
FARMING, GARDENING.
ARCHITECTURE &

WOODWORKING,
SELLING & MANAGEMENT.
ART. PHOTOGRAPHY,

etc., etc.

PLEASE STATE ON COUPON
SUBJECT YOU ARE
INTERESTED IN ...

.‘---------------------------"

I INTERNATIONAL CORRESPONDENCE SCHOOLS I

I (DEPT. 170 N), INTERTEXT HOUSE, PARKGATE RD.,, LONDON, SW|I l

L 3
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~ WEYRAD

COILS AND TRANSFORMERS FOR A
2-WAVE TRANSISTOR SUPERHET WITH
PRINTED CIRCUIT AND FERRITE ROD AERIAL

LONG AND MEDIUMWAVE AERIAL—RA2W
On 6in. rod, 7/16in. diameter, flying lead r‘
connections, 208 pF tuning . ... 12/6
OSCILLATOR COIL— P50/lAC

Medium wave in screening can. For 176 pF

tuning condenser .. 5/4
Ist AND 2nd I.F. TRANSFORMERS—PSO/?.CC |
470 Kcfs operation with 250 pF tuning in cans. i
I1/16in. diameter by 3/4in. high 5/7
3rd I.F. TRANSFORMER—P50/3CC

Last stage transformer to feed diode detector. |
Size as P50/2 e 8-
DRIVER TRANSFORMER—LFDT2

Upright mounting with six connecting tags—

I inx §inox [ §in. .96
PRINTED CIRCUIT—PCALI
Size 23in. x 8}in. Ready drilled and printed with component positions 8 . 9/6

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS
AND PERFORMANCE IS GUARANTEED.

Constructor's Booklet with full details, 2/-.

WEYMOUTH RADIO MANUFACTURING CO.,, LTD.
CRESCENT STREET, WEYMOUTH, DORSET —_

The only Shop
in London!

where you can buy

LEKTROKIT

This remarkable chassis construction system which is

widely used by the Electronics Industry is now availabie

to the Radio Amateur and can be purchased from :

super RADIOTECH limited

38 MONMOUTH ST., UPPER ST. MARTIN’S LANE, LONDON, W.C.2

§ We are proud to have been appointed the sole retail distributors in LONDON and invite you to visit
f our bright new premises where our Manager, Mr. Jack Cunningham, will be pleased to demonstrate the
system. We can, of course, supply most of your component requirements at the keenest prices.
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"1 J/gﬂdia. hole for 4 fixing holes 3/8 gia. hole for |
i Tuning Switch 484 NO27 Volume Control
- " arilt and On OFff Sw. ) -
P e 2% o $ ta
Cut-out | to suit _¢_
- e s Bend down slong dotted line ___
T % ars. hole
1 for
1% drill
{ -\ 5 _ # 5//: e £
16 0/a. for Cut-out for
. \/ q}\‘\m—‘ Coit 2o Mains
07 1 T / - = e Transformer
17 s 5/81 dlig_hote ' 284 hole
for V3 for
{ r Rectifier
?" \.I,/L\%/ dia. hole \.J
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Fig. 3.—Chassis drilling details.

enabled the switch to be mounted underncath the
valveholder wiring.
The Circuit

This is very simple. The first valve is con-
nected as a tuned R.F. amplifier, feeding the first
section of a 12AX7, which is con-

: ! Mains

(This diagram is nct to scale.)

47 resistors are fitted in series with the rectifier;
these can be of the W carbon type, and their
function is to protect the rectifier from the initial
surge which occurs when the electrolytic con-
densers charge up as the set is switched on. The
main smoothing resistor is R11, and it is recom-

Aerial Socket

nected as an infinite-impedance
detector. The advantage of this
type of detector is the very low
loading which it imposes on the
tuned circuit which feeds it. The
result is that this tuned circuit
tunes sharply, resulting in a great
increase in selectivity.

The AF. output is developed

— 1
Mains
Trapsformer V3 ve
N78
(576) 124X7
(894)
Loudspesker
70
Meta/
i EF9/
Rectifier (576)

across the 47k detector cathode
resistor. Residual R.F. is removed
by the filter C3, R4, C4, and the
D.C. component blocked by CS.
Thereafter the signal passes to the second half of
the 12AX7, which operates as a high gain A.F.
amplifier, and to the output valve. This is an
N78, rated to give 4W output into a 7k load, with
250V H.T.

The power supply circuit is also very simple,
consisting of a half-wave metal rectifier, resistance-
capacity smoothing, and mains transformer. Two

wwWw.americanr.

ﬁ‘Vo/umVOnOﬁ‘

Tuning Switch l
Fig. 4.—Above-chassis layout.

mended that this be a vitreous wirewound type,

as it becomes quite hot.

Performance

As can be expected, this receiver is not particu-
larly sensitive, being a T.R.F. without reaction.
However, it does give very good reproduction
of the stronger signals put out by the BBC in the
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Fig. 5.—Wiring diagram.

medium wavebands. ‘Owing to the ‘“clean™
reproduction of which it is capable, much less top
cut than normal is needed. Consequently, when
listening to orchestral music, the fidelity of repro-
duction compares very favourably with most
single-ended superhets. The speaker used in the
prototype was an 8in. wafer type, measuring less
than 2in. back to front, and it was mounted on the
chassis.

The results quoted were with 3ft. of 18s.w.g.
copper wire used as an aerial and the chassis
¢onnected to mains earth (a very desirable feature

Twin Screened
lead

MC denotes ‘earthing”
connections to chassis

g
% To chassis -—

when the set is housed in a cupboard, not a
cabinet!). With a picture-rail acrial, sbme 15€t.
long, volume is much increased. hut selectivity
becomes a problem. the longer acrial damping
the first tuned circuit.

A QUALITY F.M. RECEIVER
(Continued from page 932)
ping screws passing through the bottom into the
chassis flanges.
Although the values of the various components
used in this receiver can be determined from the

text and the circuit diagrams, some readers may
find it easier to buy components from the list
which is given below. When ordering, it may be
found that some components are temporarily out
of stock and if this is so the advice of the deaier
should be taken concerning suitable equivalents.

C29—0.01 oF 300VW
C30—0.01 ,F 300VW

COMPONENTS LIST
Resistors : C3—1,000pF ceramic.
(All W unless otherwise stated.)) C4—1.000pF ceramic.
R1—18k. R19—1M. C5—1,000pF ceramic.
R2—4.7k W R20 - 47k. C6—47pF ceranic.
R3—6.8k W  R21—270k W C7—47pF ceramic.
R4—1500. R22—2.7k. C8—33pF ceramic.
R5—100k. R23-22 Q. €9, C10—25425pF ganged.
R6 47k W R24—10k W C11—1.000pF ceramic.
R7T—4.7k W  R2547k. C12--10,000pF ceramic.
R8—4.7k W  R26—IM. C13—10.000pF ceramic.
R9 —47k. R27—2.2k. C14--10,000pF ceramic,
R10—150 2. R28-—47k. C15 —47pF ceramic.
R11—47 Q. R29-—470k. C16—10.000pF ceramic.
RI12-47k 1W R30—470k. C17—Not used.
R13—47 Q. R31—6000 1W C18—--300pF wica or ceramic.
R14-6.8k. R32—Sce text (p. C19—300pF mica or ceramic.
RI15—6.8k. 848 February C20-—-300pF mica or ceramic.
R16—1M. issue). C21—501F clectrotytic 25VYW
RI7T—27k. R33—100k. C22—50,F clectrolytic 25VW
RIS —IM. C23 2,000pF ceramic.
VRI1—2.2k pot. wire-wound. C24--0.01 «F paper 200VW
VR2—1IM log. C25-8.F electrolytic 350VW
Capacitors : C26-—50 1F electrolytic 25VW
C1—1,000pF ceramic. C27—0.01 /F 300VW
C2—1,000pF ceramic. C28—8,T electrolytic 350VW

C31—16 1F electrotytic 350VW

C32—16xF electrolvtic 350VYW

C33—See text (p. 848 Fehruary
issue).

Sundries @

IFTI1, TFT2, 10.7Mc/s LF. trans-
formers.

RDT ratio detector transformer,

L1—Sce text and Fig. 3b.

L2—See text and Fig. 3a.

L3—Sec text and Fig. 3a.

L4 LF choke 10H 60mA.

T1—Output transformer Wharf-
dale GP8.

T2—Mains transformer 250-0-250V
60mA 6.3V 4A.

Valves :

VI. V2, V3, V4 -EF91.
V5—ECC81 or ECCS83.
V6, VI—EL9L.
V8—6X5.

V9 _EM34.
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HOME RADIO OF MITCHAM

(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282

Shop Hours :

9 a.m.—6.30 p.m. Wednesday 9 am.—I p.m,

Of spe
new a
(some
Send N

DON'T MISS THIS

BARGAIN OFFER

cial interest to all constructors—I2
ssorted volume-controls

with switch) for ONLY 6/
OW while they last. Post Paid.

CHASSSIS AF208

“GLOBE KING' SHORTWAVE

NEW GOODMANS

NEW ARMSTRONG

equal the AF208.
supplied with each set.
2/6. S.A.E. for leaflet.

Medium wave plus full
FM/VHF. 7 valves and §
watts output. Separate
treble boost and bass
boost controls.

Full instructions, circuit, etc.,
PRICE 22 gns., carriage

There L

today and explore the

coils £3.19.6. post |/-.

one-valve

HO
KITS

Reception from every
country in the world
on this wonderful little
short-wave
Easy to assemble
results.
quality

. - : and amazing
is no similar chassis on High grade
the market today to components.
‘this instructive and fascinating hobby

world on

waves. Kit of parts including three matched
S.A.E. for leaflet.

LOUDSPEAKERS

Start

short

JASON FM/VHF TUNER

Enjoy crystal clear Hi-Fi radio
reception with an F.M. tuner and
the best one is without doubt the

JASON FMT2. Full construc-
tional data with detailed price
list 2/9, post paid. Easy to

assemble with punched chassis
and pre-aligned coils. , Set of
parts costs £8 (power pack parts.
28/- extra).

HAVE YOU HAD OUR CATALOGUE?
This is essential to all home constructors,
engineers, etc. 128 pages listing over
4,000 items and lavishly illustrated.
This is EXCLUSIVE to Home Radio and
cannot be bought elsewhere.

PRICE 2/-, plus 9d. post.

‘“ DESIGNS FOR AUDIO AMPLIFIERS "’
This latest Mullard book from stock,
price 8/6, post 1/-.

We also carry all parts in stock for these
designs including punched chassis, ganged
controls, switches, etc.

“INSTANT " TAPE ERASER
Enables a complete reel of tape to be
erased in a few seconds. Eliminates
background noisc and leaves tape as new.
Will also deflux heads. S.AE. for leaflet.
PRICE £1.7.6, post |/-.

AG2009
PHILIPS

RECORD PLAYER

UNIT

Transcription
at a
very competitive
Heavy
machined
table ensures steady

quality

price.

running

from wow.
with variation. Hi-Fi crystal

pick-up.

Model
Model

AXIOM
AXIOM
Send S.A.E. for leafiet.

turn-

freedom
4 speed

and

PRICE £10.10.0, plus 2/- post. Stereo

plug-in_head. 30/- extra.

ey 3 ohms.

LINEAR L3/3 STEREO

Full two channel STEREO amplifier.
3 watts each channel.
50 to 15,000 cycles.

Illustrated leaflet on request with
S.A.E. PRICE 7 gns., plus 2/6 post.

Response
Matched for

200/250¢ volts A.C.

We have a range of sensible Hi-Fi
stration in our showroom.

HI-FI EQUIPMENT

in kit form. Amplifiers, tuners. gram units, speakers, etc,
Send s.a.e. for our list of Hi-Fi systems.

MULLARD
The famous MULLARD *3-3’
and ‘510’ amplifiers are still
the most popular home con-
structor Hi-Fi designs available.
We can offer both these superb
equipments in kit form with
printed circuit ensuring guar-

anteed results every time.

Easily adapted for sterec.

Price list of parts free on

equipment on demon- | receipt of S.A.E. Construc-

Both ready built systems and tional data and drawings /6
for each amplifier. Call and

©3.3°

‘510 ° AMPLIFIERS

and

inspect and hear these two excellent amplifiers.

portable.

ideal for bedroom,

2/-, post paid.

with s.a.e..

‘“PERSONAL TWO "
PORTABLE

2 valve dry battery personal
With rod aerial and

etc. Smart metal case and easy
to build from data sheets price
Parts for set
cost 41/-. Price list on request

A limited number of su
moving coil test meters at
below cost price. Specially desi
for testing all types
equipment,
150 volts D.C., 30 mA D.C.
ohms. Basic movement 5
F.5.D.

holidays,

CLEARED. PRICE, 19/6, post |

SPECIAL OFFER: TEST METERS

of battery
Ranges 6 volts D.C.,

DEFINITELY CANNOT
BE REPEATED ONCE STOCKS

perb
well
gned

and
mA

[-.

Miniature high grade insulated
resistors 10% tolerance in all
preferred values from (0 ohms
to 10 megohms. Type RS, }
watt (} watt max.), 4d. each.
Type R6, ! watt (I watt max.).
éd. each. Type R7, 1 watt (2
watt max.). 9d. each.

with ammeter.

BATTERY CHARGERS
For A.C. mains and all fitted

Strongly-

made and guaranteed for

SOLDERING IRONS

-

S.w. TUNING CONDENSERS

Wavemaster High Grade
tuning condensers with

Mk. IV transcriptor,
Brenell Mk. V, etc., etc.

Truvox Mk.

v,
i/- postage to order.

new and guaranteed. Send for list. Add

12 months. Send s.a.e. for = brass vanes and ceramic
'(l:'fls_"azedv;:"e;{ |M(i?"EpL ES41. Tyana medium instrument iron, ;'?;iun‘;uoa';d s;:g::id:ﬂ:e
35/9. MODEL CL2, 6 or 12- |.6/9. ES22. Remploy instrument iron ] I5pf, 4/3. 25p
volt at 1} Amps, 49/i1. (lllus.), £|.2:6. ES30. Solon 25-watt 48 %0 o 4/9' SO.pf 5/_-
MODEL CL3, 6- or I2-volt | instrument iron, £|.4.0.' ES7. Adcola 60p.f 5/3: .75pf '5/6
at 3 Amps, 75/-. MODEL 25-watt' instrument iron, £1.13.6. |00p‘f 475, I60;'>f 6l'-'
CLS, - or 12-volt at 5 Amps. ESI6. Litesold for very fine work. 200 p; 7/6. Add 9d 'paék:
99/6. Add 2/- packing and 10 watts, £1.1.6. Please state voliage in an'd (;st 2
postage. and add 9d. post. I3 post.
TAPE DECKS RECORDING TAPES SHORT WAVE RECE!VERS
We now have reasonable stocks of alt the STANDARD. S5in., 15/6. 5%in., 19/6. WE ARE MAIN STOCKISTS FOR
popular tape decks, including B.S.R. | 7in., 25/-. LONG PLAY, 3in., 6/6. 5ia., EDDYSTONE COMMUNICATIONS
Monardeck, Collaro Studio deck, Collaro 19/6. 5iin., 25/-. 7in., 32/6. All brand RECEIVERS AND SHORT WAVE COM-

PONENTS. SHIPPING ARRANGED
TO ANY PART OF THE WORLD.
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Visit the City’s popular accoustically designed

HI-Fl Centre

Electropics e 1d

Business Hours :

Weekdays, 9-6.

Dept. B.

152/3 Fleet St., London, E.C.4. Tel. FLE 2833

Saturdays, 9-1.

STOCKISTS FOR THE FOLLOWING

AMPLIFIERS BY

V.H.F. TUNERS
BY

HYI-FI SPEAKERS

VERDIK B
ARMSTRONG ARMSTRONG GOODMANS
ROGERS LEAK PLESSEY
DULCH QUAD WHARFDALE
GOODSELL T.S.L. W.B.

QUAD DULCH T.S.L.

LEAK GOODSELL G.E.C.

W.B., etc. ROGERS, etc. LORENZ, etc

March, 1960

TWO SNIPS FOR THE CONSTRUCTOR
The famous R.C.A. equipment in limited numbers
(1) Completely assembled with attractive control panel.
connect units together,
R.C.A. |0-watt p/pull amplifier, less than 1% distortion.
Valve line-up 6BR7, 12AX7, 6BW6, 6BW6.
Frequency response 25-20,000 c.p.s., bass, treble and balanced
loudness feature. Ideal for good quality reproducer.
AT THE VERY LOW PRICE OF £7.19.6. Post & Pkg. 4/6.
(2) The Junior R.C.A. 5-8 watt push/pull amplifier.
Valve line-up 12AX7, 19AQS, 19AQS5, 35W4.
Frequency response 40-20,000 c.p.s. Completely assembled

Just

Build your own

. TAPE RECORDER
“ ASPDEN”

Tape Deck and Amplifier Kits

T{\PE DECKS. 2-speed, twin track, easy to assemble kits |
with finest motor. Ferroxcube heads and full instructions.
Reduced Prices :—
Mode! 582 for Sin. spools, kit £7.10.0.
Model 782 for 7in. spools, kit £8.10.0.
Either model assembled and tested, 30/- extra.
AMPLIFIER kit. 2} watt. record/replay, 2 recording posi-
tions, neon indicator, etc.. £5.18.0. Power Pack kit for
above, £2.18.6 (both without valves). Carr. and packing
extra.
Mr. R. White of Omagh. N. Ireland, writes :
““ The performarnce of the recorder is very good, and I recom-
mend it to all those who wish to get first class performance at
approx. half the cost.”

Send STAMP for fuill

|W. S. ASPDEN S¢n'

particulars to :—

Works, Clevedon
Blackpool. Lancs.

Road.

with attractive control panel. Just connect amplifi to
power supply.

ONLY £6.19.6. Post & Pkg. 4/6.

SPECIAL OFFER IN TRANSISTORS

Audio PNP transistors type, 5/- each.
Sensitive diodes type GD3, 2/6 each
Ediswan x BI04, 9/6.
x B103, 12/6.
x A104, 1776,
General-purpose diodes, 10d. each.
Single earphones, 4/6 each, |/- P. & P.
Crystal earpieces with lead and ear plugs. Our price, 12/, I/-
P. & P.

BUILD THIS YOURSELF

The Transette Medium Wave, 2 transistor, pocket portable-
Neacly designed. using 2 transistors and diode. Simple to assemble.
Enlarged working diagram. Al components colour coded.
Ferrite wound aerial. Will play indoors and outside with self-
contained aerial. All components and diagram, complete, 62/6.
Post & Pkg. 1/6.
Plug-in ear piece, 12/6.
Single 'phone, 4/6.
Battery, 2/-.
All components available separately.
for details.

Stamped, addressed envelope

PERSONAL PORTABLE

A wonderful little set that you can take anywhere. Ideal for
camping, Picnics, etc. Telescopic aerial rod supplied. Covers
Medium Waveband 200-500 metres. Can be built:in approx. | hour.
All necessary components available at the following SPECIAL
INCLUSIVE PRICES : -valve version ONLY 35/-. 2-valve version
ONLY 44/-. Plus 2/- P. & P. Send for point-to-point wiring diagram
and parts price list 2/-, post free.

SNIPS IN TAPES AND ACCESSORIES
Brand new and guaranteed.

Zin. reelsof 1,200fc. P.V.C. base tape 21/~ plus 1/6 post and pkg.
Sin. ,, ,, 600fc wow o V416 M6,
4in. . . 300fe. wowoow M6, T-
Zin. 1,800fc.LP wodi » 13206, -, V6N 5 T -
5%in.,. .. 1,200fc. A L e S
New E.M.I. tflup spools in polythene bag, 3/6 each, post free.
6 for 20/-.

FEW ORNLY. The famous R.C.A. 4-speed auto-changer attrac-
tively finished in maroon and gold. Manual and auto switch,
A.C. 200/250 v. ‘ONLY £7.19.6. Post & Pkg. 4/6.

Atlast! A specially
selected and
designed HI-FI
Sound Installa-
tion for your home
at really reason-
able cost!

You save because vou
assemble everything
yourself foilowing
our step by step in-
structions. You gain
because you learn
ahout the equipment
as you build and are
able to service and
maintain it after-
wards. Best of all

Build your own HI-Fl!

2 .

you’ll have fun building it and be thrilled with the finished instru-
ment which will bring you an entirely new experience in the enjoy-
mentof sound. No previous skiil or experience is needed. Post coupon
now for full details. without any obligation. Easy terms available.

Equipment includes: Luxury Cabinets I
suitable for stereo or non-stereo reproduction
i Record Player - Tape Recorder

Top Quality Amplifier
- VHF/FM Radio
- Hi-Fi Speaker system.

Units -

Radiostructor (Dept. H34), 46 Market Place, Reading, Berks.
Please send Brochure without obligation te :

_ BLOCK
CAPS
PLEASE
3.60

L 309

RADIOSTRUCTOR

BRITAIN'S LEADING RADIO TRAINING ORGANISATION
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e Club Newsssseseeees

ALDERSHOT & DISTRICT AMATEUR RADIO SOCIETY

Signais Wing, No. 4 Training Regimeni, Royal Engineers,
Gibraltar Barracks. |

Hon. Sec. : M. Laidler.

MEETINGS are held every Wednesday at the above address

at 7.30 p.m. with the exception ol the second Wednesday
in each month when the meeting is held a1 " The Cannon,”
Victoria Road, Aldershot.

A technical course of training to R.A.E. standards was started
in January in readiness for the May examination.. Itis al_sg hoped
to run Morse training periods tor those persons requiring this
type of training. . ;

The society requires instructors and lecturers to give instruction
to R.A.E. standards and licensed amatcurs who are willing to
devote a little time to instruct new members. All correspondence
should be addressed to the hon. sec. at " Pondside,” Sandy Lanc,
Churt, nr. Farnham, Surrey.

BRIGHTON AND DISTRICT RADIO CLUR
Home Guard Club. British Legion, 76, Marine Parade, Brighton.
Hon. Sec. : H. R. Henly (G3IHR).

N January 6th Mr. D. Hemsley gave a talk on *“ A Home-
buitt Oscitloscope tor TV Servicing,” and on January 20th

a filmshow was held at the H.Q.

Future events : .

February 10th.—Informal evening.

February 17th.—Filmshow.

February 24th.—~ A Home-built Tape Recorder,” by Mr. D.
Hemsley. |

March 2nd.—Informal evening. )

March 9th.—* The Design .of Communication Reccivers,”
by H. R. Henly.

March i6th.—Filmshow.

March 23rd.—Informal evening.

March 30th.—Demonstration of the Geloso G209R Receiver,
by R. Smith.

BRITISH INSTITUTION OF RADIO ENGINEERS
9, Bedford Square, Londor. W.C.1,

Mectings for February, 1960
LONDON Section.-—Meetings are held at the London Schoo!

of Hygiene and Tropical Medicine, Keppel Strect. Gower

Stree1, W.C.1

Tuesday, February 9th.—A1 6.30. Computer group. * Drifi
Correction of D.C. Amplifiers,”” ). Leighton Davies.

Wednesday, February 24th.—A1 6.30 p.m. Medical clectronics
agroup. “ The Unification of Electronic Clinical Instruments,”
Dr. F. D. Stou.

Bristol, South-western Section.—Mectings are held at the
School-of Management Studies, Unity Street.

Wednesday, February 24th.—At 7 p.m. ** Industrial Magnetic
Recording and Playing Machine Design,” 1. Elliot.

ﬁnrdiﬁ. South Wales Section.—Meetings are held at the Welsh
College of Advanced Technology.

Wednesday, February 10th.—A1 6.30 p.m. * Low Noise Low
Drift D.C. Amplifiers.” V. L. Devonald, B.Sc.

Newcastle-upon-Tyne, North-castern Section..—Meetings are
held ar the Institution of Mining and Mechanical Enginecrs,
Neville Hall. Westgate Rd.

Wednesday, February t0th.—At 6 p.m. “ [nsirumentation in
Rocket Propulsion,” Raymond E. Ross (Associate Member).

Wolverhampton. West Midlands Section.—Meetings are held at
1he College of Technology, Wullruna Street.

Wednesday, February [0th.—At 7.5 pm.
Reading,” [. W. Merry.

BRITISH SOUND RECORDING ASSOCIATION
LONDON Meetings.-—Meetings are heid at the Royal Society
of Arts, John Adam Street. Adelphi. London, W.C.2.

Future events:

Febiuary 19th.—At 7.15 p.m. ** The Sounds of Music,”” W. H.
George. M.Sc., Ph.D., F.Inst.P,

March 18th.—At 7.15 p.m. Talk by R. S. Roberts, M.Brit.I.R.E.
Sen.M.1.R.E.

April 22nd.—At 7.15 p.m. “ Sound Radiation from Loud-
speaker Cabinets,” James Moir. M.LE.E.

May 2ist.—Amateur competition display—annual general
meeting 10 be held in the evening at the Overseas League, St
James’s. S.\W. 1.

South-western Centre.

Centre Organizer : D. W. Aldous, ¢ Alderbourne,” Greenways
Road, St. Marychurch, Torquay, Devon. Meetings are held at
Callards Cafe ay 7.45 p.m.

* Electronic

REPORTS OF CURRENT ACTIVITIES

March 3rd.—* High Fidelity Sound Reproduction,” N
Mordaunt (Tannoy).

CALCOT RADIO SOCIETY

Hon, Sec.: C. Aldous, 3, Oliver Drive, Calcot, Reading,
Berkshire.
Future cvents :

FEBRUARY I8th.—Lecture and demonstration of Hi-Fi

equipment by a representative of E.M.l. Sales.
March I7lh.——Lcclu.rc on the suppression of electrical inter-
ference in TV uand radio sets. by Mr. Richardson of the G.P.O.

April 2Ist.—A fecture and demonstrations by a representative
of Truvox.

qu l9lvh.—~Lccmrc and demonsiralion on the Desizn of
Hearing Aid Equipment, by Mr. Williams, of Belclere Lid.

CHILTERN AMATEUR RADIO CLUB
Hon. Sec. : R. Burton. 25, Hillside Road, Marlow, Bucks.

MEETINGS_are held at the British Legion Club. St. Mury’s
Street, High Wycombe, on the last Thursday of each mortih,
Future events :

February : * Some Aspects of Aerial Design "—G2ILSK.
March : Mullard Film Show — G3INZ.
April: Junk sale and Quiz.

May : Mabile gear for the Amateur Band.
DERBY AND DISTRICT AMATEUR RADIO SOCIETY

Hon. Sec.: F. C. Ward (G2CVV), §, Uplands Avenue,
Littleover, Derby.

MEETINGS arc held in Room No. 4, 119, Green Lane,
Derby. i
Future events :

February 71h, at'7.30 p.m.: Proposed date for contest for G3YY.

Mureh 18th, at 7.30 p.m.: Proposed date for annual dinner
and dance.

August 14th, at 7.30 p.m. ;. Third annual mobile raliy,

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec. : A. Robinson (GIMDW), Candy Cabin. Ogden,

Halilax.
ON December 8th members heard a lecture dealing with
radio astronomy ‘by Mr. Doihty, of Halifax. and on
February 2nd H. Makin (G3FDC) gave a lecture on the S.W.R:
Bridge.
Future cvenis :
February 16th ;

Informal mceting.
March Ist :

Film show.

NOTTINGHAM CO-OPERATIVE AMATEUR TAPE
RECORDING SOCIETY

OWING to accommodation difficulties the meecting night has

been altered 10 Thursday. A fairly detailed programme has
been planned for the first few months of 1960 and, as several
members have expressed the desire to hnow more about tape
recorders. a scries of informal discussions have been arranged
to be given by expericnced members. Alternate subjects deal with
technical aspects and this means that the club will have meetings
every other Thursday on February I8th, March 3rd, 17th, 3ist,
April 14th and 28th, etc.

THE RADAR AND ELECTRONICS ASSOCIATION
Hon. Sec. : C. W. Knight, 83, Portland Place, London, W.1.

M EETINGS are held at the Royal Socicty of Arts, John Adam

Street, Adelphi, London, W.C.2, at 7.30 p.m.

Future ecvents:

February 9th : “ Transistors—Today and Tomorrow.” by
E. Wolfendale, B.Sc.(Eng.), A.M.1.E.E.

March 28th : ** Computers—Some Design Problems of Large-
scale Computers,” by Peter D. Hall, of Ferranti Ltd.

THE READING AMATEUR RADIO CLUB
Hon. Sec. : R. J. Nash (G3EJA), * Peacehaven,” 9, Holybrook
Road, Reading.
ON January 30th a meeting was held on morse instruction,
follpwing the discussion on field day activity for the new
year. A junk sale was held atterwards.

Future events : Q
February 27th ;. Film on the manufacture and application of
transistors. ) e P
(s
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March 26th : Talk on the application of transistors 10 ham
gear. ia particular receivers and transmitiers,

Mec:tings are held at Palmer Hall, West Sireet, Reading, at
7.30 p.m.

REIGATE AMATEUR TRANSMITTING SOCIETY

Hon. Sec. : F. D. Thom (G3INKT). 12, Willow Road, Redhill,
Surrey.

M.’;ETINGS are held at The Tower. High Street, Redhill,
usually on the third Saturday in the month at 7.30 p.m.

The club visited the BBC station at Tatsfield on January 9th
and the first annual gencral meeting was held on January 16th.

Future eveats

February 7th © Annual dinner to be held at Laker’s Hotel,
Redhill. Tickets 1Ss. each.

February 20th : " The Story of Paul Bates (G3IMAC),” by
G2DVD, assisted by G3IHCU.

March 19th: “TVI™ by G4ZU.

THE SLADE RADIO SOCIETY

Hon. Sec. : C. N. Smart, 110, Woolmore Road, Erdington,
Birmingham, 23.

\/IEETINGS are held at the Church House, High Street.

1 Erdington. at 7.45 p.m. The club station (G3IBN) at the

Church House is available for the use of mmembers tor consiruc-

ticnal purposes.
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Future events :

February 12th :

February 26th :
Peck .B.E.

March 4th : Mullard ftm meeting. 1o be held at the Bennett
Hall. Y.M.C.A., Snow Hill, at 7.45 p.m.

March |1th : Modern broadeast reception.

March 25th :  * Electronic Digital Computers,” by M. D.
Fowler (G3GKZ).

Sale of surplus equipment.
* Electronics in the Search for Oil,” by G, T.

THE TEESIDE AMATEUR RADIO CLUB
Hon. Sec. : A. L. Taylor (G3JMO), 12, Endsleigh Drive, Acklam.
Middlesbrough.

MLEETINGS arc held at Setilement House,
Road, Middlesbrough, every aliernate
February Sth until the Easter break.

132, Newport
Friday from

WELLINGBOROUGH AND DISTRICT RADIO AND
TELEVISION SOCIETY

Hon. Sec. : D. J. Trusler, 87. Irchester Road. Rushden. Northants,
Club room above W.I1.C.S. fruit shop in Silver Street.

MF’ETINGS are held in the club room every Thursday at
745 p.m
Future cvenis :
February 18th ¢
March 3rd :

Mitchell, B.Sc.

Film night in the club room.
Talk on “ Electronics and Radiation,” by R.

T hz'l:d | Conﬁ_er;:e on M édical_l—? lectrbm'cs

To be held at Olympia, London, 21st-27th July, 1960

"I‘HE human body is made up of a number of
inter-related systems—brains and nerves,
heart and blood vessels, stomach and intestines,
lungs and windpipe—and ditferent eclectronic
techniques can be used for their measurement and
control.

In the respiratory system. one of the things the
physician may need to know is the velocity with
which air flows through the windpipe, and the
volume of air respired at cach breath. This may
be measured by a device called a pneumotacho-
meter.  In this. the airstream passes through a
piece of metal gauze. This causes a change in
pressure which is related to the rate of flow. The

change in pressure is minute, but it can be
measured by an electronic-pressure gauge. The
clectric signal obtained is passed through a

“black box ” which instantancously computes the
volume of air breathed in a given time, and
records it as a line on moving paper.

The physician may need to know the amount
of carbon dioxide which is being excreted as a
waste product into the expired air. This informa-
tion can be obtained by chemical analysis, but a
single determination would take a skilled techni-
cian half an hour or more. The modern method
uses infra-red rays which are passed through a
sample of the breath. The carbon dioxide present
abstracts some of the energy from the rays. The
lost energy can be measured, and because of the
terrific speed of electronic techniques the breath
can be analysed in this way in a few hundredths
of a second. Thus not only can the amount of
carbon dioxide be measured, but also the concen-
tration in cach traction of the expired air, and
this can be very helpful in the diagnosis of
respiratory discase.

In poliomyelitis, the breathing muscles may be
partly paralysed, and tRe patient’s respiration may
then have to be assisted by a machine. Electronic

-

devices can now measure the patient’s disability.
and control the degree of assistance provided by
the machine. In this wayv the volume of breath-
ing is automatically adjusted to suit the need of
the individual patient.

During anzsthesia, drugs may be used which
produce a temporary paralysis of the breathing
muscles. and herc again an clectronically con-
trolled machine may take over the patient’s breath.
ing and keep its volume at the right level.

Servo systems are common in clectronics, and
a ‘‘servo-anazsthetiser ” has been devised at the
Mayo Clinic. This is worked by the activity of
the patient’s brain.  This activity is measured
electronically.  An increase in this measurement
indicates that anasthesia is becoming lighter. This
increase scts off a relay which raises the rate at
which the anasthetic is being delivered. Con-
versely, deepening anasthesia results in a decrease
in the rate of delivery. [n this way the depth of
anasthesia 1s automatically held at any desired
level.

[hese are but a few examples of the impact of
electronics on two aspects of medicine.  New
uses are continually being found. and so rapid is
the progress. in a dozen different countries, that
international conferences to exchange ideas and
to tell of new techniques are needed every year.

The next such conference is being organised by
the Electronics and Communications Section of
The Institution of Electrical Engincers in London
next July. Doctors, biologists and electronic
engineers from all over the world are being invited
to attend. The proceedings are designed to appeal
not only to the medical and electronic experts but
also to those who arc not themselves specialists,
but who wish to get a general background to the
many new techniques. It is cxpected that from
this meeting of British and foreign talent, new
methods of measurement and control. of diagnosis
and treatment, will emerge to heal the sick.
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Great Mohey-Making Qpportunity {

DO NOT MISS IT — STOCKS ARE RUNNING LOW
NEWNES

Radio and TV Servicing

Complete in 1 Volume
300 MODELS (1958-1959)

Covering many of the newer models now in use all
over the country, this volume fills an urgent neced for
technical data.
It contains the circuits,
Jayout diagrams for 300 popular
pages of invaluable data.

TELEVISION SERVICING DATA FOR—

Alba. Argosy, Beethoven, Bush, Cossor, Cyidon, Decca,
Defiant, Ekco, Ferguson, Ferranti, G.E.C., H.M.V,, Invicta,
K-B., McMichael, Marconiphone, Masteradio, Murphy,
Pageant, Pam, Peto Scott, Philco, Pilot, Portadyne, Pye,
Raymond, Regentone, R.G.D., Sobell, Spencer-West,

Stella, Ultra,
RADI!0, RECORD & TAPE

300
LULIIER  SERVICING DATA FOR—

component and chassis
Models—672

Alba, Berec, Bush, Champion, Col-

Sawe faro, Cossor, Decca, E.A.R, Eddy-
"72 stone, Ekco, Ever Ready, Ferguson,
PAGES OF Ferranti, G.E.C.,, Grundig, H.M.V.,
Invicta, K-B,, McMichael, Marconi-

WANTED phone, Masteradio, Murphy, Pam,
DATA Perdio, Philco, Philips, Pilot,
Portadyne, Pye, Pye Telecom-

munications, Regentone, R.G.D,
Roberts’ Radio, Sobell, Stelia,
Vidor, Waliter.

RECENT DEVELOPMENTS
SECTION

Includes : Picture Tube Repair, Car

Radio  Interference  Suppression,

Valve and Picture Tube Daia.

HEATER RATINGS, BASE

[ PLACE TICK AGAINST YOUR croice §

! Radio and Television Servicing |
(Pre-1953 10 1959 Models)
SEVEN VOLUMES

! 10/ Deposit. 15 monthly pavments of

15/-. Paying £11.15s. in all. Cash
’pricc in 8 davs £11.5s.
Address .

Radio and Television Servicing | !
(1958-1959 Models) |
{
SINGLE VOLUME [ ' Occupation
1216 Deposit. 4 monthly payments of

10/-. Paving 52/6 in all. Cash price in |
' 8 days 50/-.

Pt s s s e e e e

i
¥
I
]
|
I
b
1
|
1
1
|
|
|
1
1
|
]
1
1
1
1
1
1
1
1
1
|
1
|
]
I

Mr., Mrs.,, Miss......ccovunvenon...

Your Signature ® i e Ml R . -
(Or Parent signs if you are under 21 R65 /R V96
. -

Full set in 7 Volumes
2,300 MODELS (Pre 1953-1959)
(Including the 300 models and data in the volume on left)
Here you have Newnes Complete Servicing Library—
carly popular models to 1959. It’s packed with
invaluable data and will pay for itself over and over
again.

TELEVISION SERVICING DATA FOR—

Ace, Alba, Ambassador, Argosy, Baird, Banner, Beethoven,
Brayhead, Bush, Champion, Cossor, Cyldon, Decca, Defiant,
Ekco, E.M.1, English Electric, Ferguson, Ferranti, G.EC,
H.M.V,, Invicta, K-B.,, McCarthy, McMichael, Marconi-
phone, Masteradio, Murphy, Pageant, Pam, Peto Scott,
Philco, Philips, Pilot, Portadyne, Pye, Rainbow, Raymond,
Regentone, R.G.D., Sobell, Spencer-
West, Stelia, Strad, Uitra, Vairadio,
Vidor, White-lbbotson.

RADIO, RECORD & TAPE

SERVICING DATA FOR— 4.150
PAGES
Ace, Alba, Ambassador, Argosy, =
Armstrong,Banner,Beethoven,
Berec, Bush, Champion, 4-250
Collaro, Cossor, Decca, CIRCUITS
Defiant, E.A.R., Eddystone, ETC.
Ekco, Ever Ready &
Ferguson,Ferrapti, G.E.C, 2 YEARS'
Grundig, HM.V, Free Postat
Invicta, K-B., Advisory
McCarthy, McMichael, Service
Marconiphone,

Masteradio, Motorola,
Murphy, Pam, Perdio,

Peto Scott, Philco,
Philips, Pilot, Porta-
dyne, Pye, Pye

Telecommunications,
Radiomobile, &
Raymond, Regentone, &
R.G.D., Roberts’Radio,
Sobell, Stella, Strad, #
Ultra, Vidor, Walter,
Webcor.

Also— Large Fold-out Charts
on TV Troubles.

GEORGE NEWNES, LTD., 15:17 Long Acre, London, W.C.99-l

Send me the book or books I have selected, without obligation to purchase. | '
will either return 1he book or books in § days or send the deposit 8 days after

delivery, then the monthly subscriptions as set out on left,
scription price of the book or books | have selected has been paid.

until the total sub-

HouseOWNER

Householdwr

|
Living with Pareats |
Lodging Address ‘
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AND NOW . . . RADIO CLEARANCE LTD. proudly presents
the greatest ALL-TRANSISTOR CIRCUIT of our time

BUY AS YOU BUILD the “MIRACLE"” Super Six Plus

ANY PART SOLD SEPARATELY

Makes up to a portable transistor superhet embodying all the latest design developments including a self-
oscillating mixer, two double-tuned IF stages, audio amplifier and a matched push-pull output stage. Also
two germanium diodes are incorporated, additional to the six Mazda transistors, one as detector and the
other to assist the AGC as a variable damping element.

I2 Good Reasons why the Miracle has no equal {7 "~ rrrrrrrrsrsns

% Printed Board engraved with 4 3}in. tuning dial with 5:1 slow ¢ Our inclusive price for all
component locations motion components, cabinet and bat-

Y Special provision for use as a 4 Long life dry battery. 150/200 ¢ tery, complete in every detail:
CAR RADIO hours

v Double-tuned IF Trans- y internal high-@ Ferrite
formers Aerial - =

Y 6 First Grade Mazda tran- y¢ Push-pull matched output

sistors plus 2 Mazda hi-gain stage 400-milli-watts plus 3/6, Regd. p.p.

diodes Y 3kin. x 74in. X 10in. two-tone or any component part sup-
Y Hi-flux 5in. (12000 lines) 25- vyanide covered case—total plied separately at the pub-
ohm loudspeaker weight approx. 4 (b. (iThedipricess
% Full coverage Medium and Y Comprehensive Manual sup-
Long wavebands plied—so easy to build A e TN I N A

INSTRUCTION MANUAL AND CIRCUIT BOOK containing itemised list of all component prices, 3/6
post free. See and hear a complete working model at

RADIO CLEARANCE LTD., 27, TOTTENHAM COURT ROAD, LONDON, W.I.

Telephone Museum 9188

3 ’ I
¥z ‘PERTH’ PLAY ER CABINET ;
= 5[9 oeposic WITH STEREO: ON LY 9 6
— EXTENSION | PLESSEY CHASSIS FOR
A SPARES

As shown at the '* Radio Show.” s6 - 5 iabl P | Cond includi

| . ] H resis O.I'S M Avlrla e. ontrols. ondensers, Including
n tv‘:o tor:? el f:ten:,o: Electrolytics ; Coils ; 7 I.F. and R.F. Transformers; 14 Valve-
JP IS CHRaad 08 IRTECh, STl holders. 9 B7G, 5 B5G, 3 Octal. 4 transformers. Mains : O.P.
is secured in lid (arrow [} |jne, frame, Chokes. Metal Rectifier ; 300 v. 250 mA. Fuse

indicates position when fixed). | panel. Scanning coil. Focus Magnet. Plug sockets. Switch.
Size 18in. x |4in. x 8lin. high. j Chassis screws. Tag strips, etc. |.F. strip in separate Power
5 > pack can be used without dismantling. Chassis have been used,
. & P. 5/6. but were working when stored. 7 pages of circuits and

Amplifier/Elliptical speaker can be obtain. instructions showing position of each component. Carr. 10/6.

ed from us to make this a player to be envied by
79/6 your friends. Complete player normally retails at 35 B TELEPHONE SETS, 7/9. Ex W.D. Wireless remote control
gns. 5/9 deposit. Balance at 4/11 for IS5 weeks. | unit. E. MKIl. New condition, morse tapper, switched, jack

- 3/
EXTENSION SPEAKER 19/6

o I plugs, etc. Less phone. P. & P. 3/6.
l SCANNING COILS, 10/6. Low imp. 38 mm. Brand new.
In  polished cabinet. Fitted with 8in. P.M.
speaker, 2-5 ohms, switch and flex. P, & P. 3/6.

P. & P. 1/3.
I FOCUS MAGNET. 9/9. Brand new 38 mm. Incorporating
I picture shift controls, P. & P, 1/3.

. ELAC FOCUS MAGNET, 12/9. 3538 mm. Brand New.
8in. P.M. SPEAKER, 5/9 14 a slight cone repair noc | P- & P. 1/5.

affecting the quality. Tested and Guaranteed. P. & P. 2/9. 1 :.';fnsesf:p:?ﬁxgse MPAEP;ETh QT Bl maneas
8in. P.M. SPEAKER, 8/9. For extension to kitchen,

workshop, garage, etc. Work while you listen to your favourite ICOIL PACK SETS, 3/9. Bargain including 2 w/band coil
programme. pack, 2 gang cond. and pr. 465 I.F.’s. P. & P. 2/3. (Limited

With O.P. trans. 10/-. Ideal f P& P.2/9. number of 4 w/bnds. State w/bnd. required.)
e 10/ nideR o eree o kP . maw | PRESS BUTTON COIL PACK, 5/%. 3 wjband FM. and

BAKELITE CABINET 1 eram P &P /6.
5/9 Brand new. Attractive design. I (Dept. 2), Stamp for FREE Catalogue.

Size 12in. x 7in. x 5lin. Colourg ‘ \ COMPONENTS L7D.

brown. Ideal small receivers, etc.
P. & P. 3/3. (] 219, liford Lane, llford, Essex. ILF 0295.
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EWE
SOLDERING IRON
STAND

NEW soldering iron

stand is announced by
Antex Lid.,, and is suitable
for bench mounting as well
as for wall mounting. A reel
of solder can be accommo-
dated on the back. The iron
shown in the illustration is
of the mains type, and fitted
with one of the five inter-
changeable bits.  Soldering
transistors without risk of
damage is now possible by
using the latest bit of only
0.040in. in diameter (Imm).
It is necessary (o touch the lead of a transistor for
only a few scconds with this ncedle-type bit (o
solder or unsolder. The stand retails at 12s. 6d.
Antex Lid., 7/8 Idol Lane, London, E.C.3.

NEW TAPE RECORDER

NEW tape recorder, Model 808. has been
announced by Ferrograph. The purpose of
the machine is to give both mono and sterco
recording and reproduction on conventional
tracks. There are complete recording amplifiers

The * Antex
soldering iron
stand.
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in both cases. Playback is at low level on all
output channels: 1.5V across 5,000 ohms. The
reason for this is twofold; in the first instance.
it would not be possible to include two audio
amplifiers in an already (ull portable case, and,
secondly. the majority of serious users would
be in possession of standard stereo amplifiers, and

The ** Ferra-
graph”
Maodel 808 mono
and stereo  tape
recorder.

would have no need of further amplifiers of this

type. In a two-tone, grey Iransporta!)]e cabinet,
this model retails at 105 guincas. British Ferro-
graph Recorder Co., Ltd., 13t, Sloane Street,

London, SW.1.

A.M./[F.M. Signal Generator

SIGNAL GENERATOR designed mainly for
the servicing of A.M. and F.M. high
frequency receivers and the intercarrier LF. stages
of television receivers was rcleased in January
by Taylor Instruments. This model (61A), pro-
vides in conjunction with an oscilloscope complete
facilities for the sweep alignment of the R.F.,
LF. and discriminator or ratio detector stages of
A.M. and F.M. receivers. The A M. generator
covers the range 4-120Mc/s in five bands, all on
fundamentals. The F.M. and sweep bands cover
the frequencies 4-12Mc/s and 70-120Mc/s in
three bands. Deviation on F.M. is variable up
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to 100kc/s from the mean cxrrier frequency at
a modulation rate of 400¢;s.  All the facilities
offered in the 61A model may be selecied by

The ** Tavior ™ AM.[F.M. signal gencerator.

internal switching. Taylor Electrical Instruments
Lid.. Montrose Avenue. Slough.

« THERMONIC OSCILLATORS”

HE sccond of the new series of filmstrips
introduced recently by the Mullard Educa-
tional Service to assist the teaching of electronic
engineering in  technical colleges and  similar
establishments has now been completed.  The
first strip in the series. parts | and 2. dealt with
the basic principles of oscillation and the various
forms of sinusoidal oscillators. Thermonic
Oscillators—parts 3 and 4~ resumes the siory
with an cxposition of . non-sinusoidal oscillators.
1t explains the generation of pulses. square-waves,
and  sawtooth waveforms for television and
oscilloscope timebases. and describes in detail the
various forms of relaxation . oscillator. blocking
oscillator and multivibrator. The flmstrip com-
prises 22 frames in colour and may be obtained
from the distributors. Unicorn Head Visual Aids
Lid. 42 Wesiminster Paluce Gardens, lLondon,
S.W.l. price 25s.

« RADIO AMATEURS’ HANDBOOK”

"T°HE 27th cdition of the Radio Amatears’

Handbook is to be published in 1960 and
will remain the same price as the previous edition.
which is 32s. 6d. For further information rcaders
should contact Arthur F. Bird, 66, Chundos Pluce,
Strand, London, W.C.2.

TRANSISTORISED STABLE D.C. SUPPLY

A TRANSISTORISED dual stabilised D.C.
unit which provides two 0-30V. 1A stabilised
supplics from a single instrument has been pro-
duced by “ Advance” Both sections of the
supply arc foating and may be operated
separatcly. or connected in series to provide a
maximum output of 60V A.C. at | A. Similarly,
both positive and ncgative voltage supplies may
be drawn simultancously up to a maximum of
20V each. The range of 0 to 30V in cach section

WIRELESS March, 1960

is covered in three 10V steps by means of a
variable control directly calibrated in volis and
the outpul is monitored by an ammeter and volt-
meter which can be independently switched 1o
either circuit as required. Four terminal output
networks are incorporated which enables the
elfects of resistance of the connecting leads to
the load to be virtually eliminated and overload
protection is afforded by an clectronic  circuit
which provides complete protection against both
progressive overloads and short circuits.  Pro-
tection against internal failure or excessive mains
surges is provided by a panel-mounted fuse in
the mains circuit.  Advance Contponenis 1.td.,
Roebuck Road. Hainault. lford, Essex.

stabilised D.C. unit.

The © Advance ™

TV SET FOR DESIGN CENTRE
C.W.S. Defiant television set has been chosen
by the Council of industrial Design for
exhibition in the Design Centre. Slimline model
V101, it is a 17in. table model with 12 valves
and a wide angle 110deg. tube.

CAREERS IN RADIO AND TELEVISION

SERVICING

AREERS. for boys about to leave school. in

the repair and maintenance of radio and
tclevision receivers. are described in Radio and
Television Servicing (H.M. Stationery Ofhce, No.
66. price Is. 6d. net). a revised booklet in the
“(Choice of Carcers ™ series published by the
Central Youth Employment Exccutive.

A systematic approach is the basis of good
scrvicing. and the booklet shows how the young
trainee learns to identify the many different radio
components. and to use hand tools and special
test equipment. developing his knowledge of elec-
trical theory at the same time.

The most common form of training in the
industry is apprenticeship. and details are given
ol the national apprenticeship scheme drawn up
by the trade and of the schemes operated by the
Airways Corporations and the Scrvice depart-
ments. Among the qualitics needed for this
occupation are dexterity, patience, perseverance
and resourcefulness
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RETURN-OF-POST SERVICE

NEW |LLUSTRATED LISTS

New |llustrated lists are available on all the following. Any
will be sent free upon request.

GRAMOPIHONE EQUIPSMIENT, Details of many types of
Auto Changers, Single Record Players and Transcription Units
including all the latest models. Many at special prices.
TEST GEAR. Test meters, Signal Generators, etc., by AVO,
Jason, Pullin and Tayior.
LOUDSPEAKERS. ~ Full details of Goodmans, Whiteley,
Wharfdale and Elac types.
TAPIK DECKS, All popular makes with a special offer.
LECORDING TAPES. A very wide range of all tapes and

accessories. MULLARD LUMENAR

® ATTRACTIVE PRICE. ® 12 MONTHS'

12in. MW31/74. 14in. MW36/24, MW36/44. AW3620. AW36/80.

All £8.18.6. Hire Purchase Deposit £1.15.6 and 12 monthly
pavments of 138,

ALL OTHER TUBES can ke supplied at list prices.

H.P. available. S

GUARANTEE.

Many recemtiy reduced.
ALL SENT CARRIAGE AND INSURANCE FREE.

RECORDING TAPE

DOUBLE PLAY
BASF. 300ft, (3in.). 14/- ; 600ft. (4in.). 25/~ ; 1.200ft. (5in.), 42/- ;
1.600ft. (51in.), 52 6 ; 2,400ft. (7in.). 778.
SCOTCI BOY 200. 4001t. (3iin.), 17-; 1.200ft. (5in.). 45/- :

2,400ft. (7in.), 80%-.

FELEFUNKEN, 1,200ft. (5in.). In plastic container, 40/-.
1,800ft. (52in.) in Rlast.ic container. 50/-. 2.40.ft, 'Tin.) 76/~
SPECIAL OFFER. 1,2001t. Standard Tape. Brand new.

Famous maker. Fully guaranteed. 25/-. Four for 95/-.
Full range of standard andL.P. tape and accessories also
stocked. Send for list. All tape post free.

CATHODE RAY TUBES

® AVAILABLE ON HIRE PURCHASE
1Tin. MW4369. MW43/80.  AW43/60. All £10.7.6.
Rire- Purchase Deposit £€2.1.6 and 12 monthly
payments of 15/6.
Send for free 1ist or ask for quotation

——GRAMOPHONE EQUIPMENT

AL!, LATEST MODELS Hire Purchase
rice Deposit Mthly. Pmts.

Cash P
RECORD CHANGERS
COLILA RO Conquest
0O PU)

{Studio e £7.19. 6 £1.12. 0 6of £l. 4.7
GARKARD RC121

(GCBPU) . s £8.19. 8 £1.19. 6 120f 15/-
GARRARD RC88

(GCBPU) ... .. £16. 8. 0 £3. 6. 0 120f £1. 4.0
GARRARD RCS8

(GCB PU) ... ! £18.12. 8 £3.15. 8 120f £1. 7.3
B.S.IR. UAS Monarch

T £7.5.0 £1. 9.0 6of£l. 2.8
SRR UA12 Monaren

(TCRAPU) ... .. £0.18. 8 £1.18. 8 120of 15/-
st UAL2 Monarch

(TC8S Stereo PU) .. £10.17. 6 £2. 3, 8 120f 16/2

SINGLE RECORD PLAYERS

GARRARDTA (GC8PU) £8.10. 0 £1.14. 0 120f 13/-
S TUY (TCg PU) ... £4.10. 0 £1. 5. 0 3of £1. 5.0
COLLARO RI’584

(Q.Por TPU) .. £8.18.11 £1.15.11 12of 13/7
COLLARO RP594

(O,lPor TPU) . £0.18. 9 £1.18. 9 120f 15/-
E.M.1.

(Acos StereoP.U) ..  £6.15, 0 £1. 7. 0 120of 108
OO TRANSCRIPTION UNITS

OLLARO 4T/200

TX8 PU) ... .. £18.13. 0 £3.15. 0 120of £1. 7.4
COLLARO 4TR/200

Motor only £13.18. 3 £2.15. 3 120f £1. 0.5
GARRARD 41F

(GC8 PU) : £18. 9. 9 £3.15. 8 12 of £1. 7.0

Many of the above can be supplied for stereo working. See our
Gramophone Equipment List for details.

FMULLARD TAPE PRE-AMPLIFIER—

This unit i{s intended for use with an existing amplifier and
provides all the circuits necessary for tape recording and play-
back. Instruction manual, giving full constructional inform-
atlon is available price. 2/10, post free.

COMPLETE KIT containing every item required down to the
last nut and bolt. First-class items only included. £14.7.0.
H.P. Deposit £2.17.0 and six monthly payments of £2.2.6.
Kit less valves, £10.18.6. H.P. Deposit. £1.19.6 and six pay-
ments of £1.13.4. Power Unit kit, £3.19.6.

LATEST CABY TEST METERS

Now in stock., CABY SUPREME MULTI-RANGE METERS.
Made abroad. We can confidcnlly recommend these meters
as being accurate, well made and very good value for money.

MODEL A-10. Sensitivity
2,000 chms per volt A.C. and D.C.
Five voltage ranges 10-1,000
volts A.C. and D.C. Three D.C.
current ranges .5-250 ma. Two
resistance ranges, Size 5lin. x
Jiin. x £ Price. £4.17.6. H
H.P. Deposit £1.7.6 and three
monthly payments of £1.6.8.

MODEL B-20. Sensitivity
4.000 ohms per volt A.C. and D.C.
Voltage ranges—Five D.C. 10-
1,000 volts. Four A.C. 10-1,000
volts. Four D.C. current ranges.
.5-250 ma. Four resistance ranges. i
Price £6.10.0. H.P. Deposit

£2 and three monthly payments

of £1.13.4.
lllustrated leaflet giving fuil details
of both models free upon request.

WATTS RADIO

(MAIL ORDER) LTD.

——LATEST AVO TEST METERS

AVO METER MODEL 8. The finest multi-range meter avail
able. 20.000 ohms per volt on D.C. ranges. Eight D.C. Voltage
ranges 2.5 v. to 2,500 v. Seven D.C. current ranges 50 micro-
amps. to 10 amps. Seven A.C. Voltage ranges 2.5 v. to 2.500 v,
Four current ranges 100 mA. to 10 amps. Three resistance
ranges. Fully detailed leaflet available. Price £23.10.0. H.
Deposit £4.14.0 and 12 monthly payments of £1.14.6, Price
with leather carrying case, £27.8.0. 11.P. Deposit £5.8.0 and
12 payments of £2.0.4.

Other AVO Meters available include the Model 7. £19.10.0.
H.P. Deposit £3.18.0 and 12 payments of £1.8.8 and the Multi-
minor price £9.10.0. H.P. Debosit £1.18.0 and 12 monthly
payments of 14/4.

JASON FM TUNER

There are no less than four different Jason FM Tuner Kits
now available to the Home Constructor. Brief details are given
here and individual lists on any are available free. . )

MOST INIPORTANT. We take great pains to see that the kits
we supply are absolutely complete in every detail and also that
all components supplied are
entirely suitable in every
way. s accounts for
difierences in price you may
notice between our prices and
those of. some of our com-
petitors. THIS SHOULD B

BORNE [N MIND WHEN COM-
PARING PRICES. .

Hire Purchase Terms avatlable. FMT2&3

STANDARD TUNERS
STANDARD TUNER. FMT1, The very popular tuner which
is supplied with a chassis assembly fitted with a ¢old hammer
finish front panel and glass dia), Employs four EF9] valves.

External power supply Is required. Combplete Kit £6.19.¢
Power pack kit. 2
STANDARD TU IN SHELF MOUNTING CASE.

=

FMT2. This is a new version of the above tuner. The circult
has been brought up to date and is built into the very attrac-
tive shelf mounting case of the new Frinze Tuner mentioned
below. The circuit uses four EF80 valves and the power supply
can he built into the case if desired. Complete Kit £7.17.8
without power supply components. £9.16.0. with power supply.
MERCURY SWITCHED TUNER. This is a tuner in
chassis form which has a three position switeh for the three
BBC programmes. Uses one ECI80 and four KF80 valves.
External power supply is required. Complete Kit £8.19.0.
Power Pack Kit 39/-,

- FRINGE TUNERS
NEW FRINGE TUNER IN SHELF MOUNTING CASE,
I'M'T3. This is an entirely new Fringe Tuner and is suoplied
complete with a very attractive green shelf mounting case
with Perspex dial. The tuner is fitted with variable AFC,
Internal power supply If desired. Valves used are one E.CCS1L
and five EF80. Complete Kit £9.19.6 without power supply

components. £11.18.0 with power supsly.
INSTRUCTION MANUALS
Al our kits include the appropriate instruction manual

All available separately as follows:—
Manual covering both Standard Tuners and the new Fringe

Area model. 2:10 : “ Mercury,” 2°3. All post [ree.

Please note :

Hire Purchase Terms are available on any item. Repayments
may be spread over 3, 6 or 12 months. Details as follows :
Three months ;: Deposit 6/- in the £ Service charge 5% buf
minimurm charge 10/-. Six and Twelve months : Deposit 4/-
in the £. Service charge 10%. but minimum charge 20/-,

Tey of Buslness.—Cash with order or C.0.D. Postage extra
under £3. We chatge C.0.D. orders as follows. Up to £3. postage
and €.0.D. fee minimum 2/8. Over £3 and under £5, C.0.D. fee
only 1/6., Over £5 no charge.

54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone : Weybridge 4556
Postal business only from this address.
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ENSURE SUCCESS WITH R.C.S.

Explore the world
on short-wave radio
(10-100 m) |

FOR 35
ONLY -

% No aerial or earth.

% Dial tuning with mini .0005.

Y Drilled chassis, colour coded,
components, simple layout
for beginners.

% Special small case fits shirt
pocket.

% Soldering iron and pliers
are only tools needed. e

! Finest results ever obtained with 2 transistors and diode

[ layout. The ideal radio to carry with you everywhere.

PARTS PRICE LIST & EASY LAYOUT PLANS, 2/-.

Total building cost, including transis-
tors, wire, etc.

BUILD THIS AMAZING RADIO

Construction price includes valve
and one coil covering 40-100 m.
& Can be converted to 2v. or 3v.
@ Receives speech and music

clearly from all over the world.
Send 2/- for diagram and price list.

TRANSISTOR POCKET RADIO POWERFUL ! PERSONAL! PORTABLE!
el R . . % Sturdy metal case.
Two-stage €ircuit using variloopstick coil. % No holes to drill. FOR
. % Detachable rod aerial. ONLY 35,-
@ Ideal for the beginner. % All batteries self contained.
@ Can be built in 30 minutes. Y Can be built in | hour. e /
% Covers medium waves.
® Works for months off 7d. battery. % Loud clear tone.
o Y% Selective tuning.
@ Fits into palm of your hand. Y All parts are sold separately.
e —— _ This delightful set is designed to give
’ CRYSTAL NECEIVER you a completely personal portable
The ideal low-cost ONLY Covers M/W Band fldo.

e 30 ].A" emveners 1 @)@ By e e
Daginner! ,- |including  case fact, anywhere. . .
Send 2/- for data and for Send 2/- for ‘wiring diagram and
list of components. Ideal for the beginner component price list.

Post and packing: Under 10/- add 9d.: under 40/- add 1/6: over POST FREE

reage engsiris R.C.S. PRODUCTS (RADIO) LTD. 11, OLIVER RD., LONDON, E.17. ™50y

Welcomed

TOTTENHAM CO;RT ROAD’,W VL/OWNDON, W.1. i TEL.: MUSEUM 345|/2
= . N '"— VYV VPV PUVSOYPIVIVIV VIV VIV
The "Petite \ VISIT SUR NEW BRANCH AT

| 309 EDGWARE ROAD, W.2.
PORTABLE Telephone PAD 6963

MAY BE BUILT FOR

£7.7.0

Plus p. & p. 3 l

BATTERIES EXTRA. g
H.T. 10/- (Type Bi26) or | :

23,

A

The Famous Cossor 3 watt
AUDIO AMPLIFIER KIT 562K
Original Price £9.15.0.

QUR _ £5.19.6, p. .26

This Kit assembled will provide a
compact versatile Amplifier which
incorporates the most up-to-date
pre-assembled printed circuic and
is suitable for operation from
y o Radio. Microphone or Gramo-
phone. The circuit design includes negative feedback, valve
. line-up 6V4, 6BQS5, EF86. Two Loudspeakers are used, i.e., 10in.
Hlnstruction book 1/6. | ,"gin " Elliptical and 4in. Treble, ensuring high quality outpdt,
— suitable for use on 200250 v. A.C. mains. All items are
supplied, including Loudspeakers, Knobs and Escutcheon, with
full assembly instructions and in maker’'s original cartons.

equivalent L.T. 1/6 (Type
AD35) or equivalent.

HSize only 8in. x 8in. x
45in.

THE BEREC

The ‘ Berec ' Battery Receiver for only
£4.19.6 plus 5/- p. & p., or £1.0.0
dep. and 5 mthly pymts of 19/-. Suitable
for use in the home or where normal
electricity supply i1s not available, re-

Convert your Battery Portable to A.C. mains operation
with the Cossor MU2 Battery Eliminator.

This unit is assembled and supplied with 4ft. of Mains Lead and unit
markable reception on med. and short Torpedo type of On/OH Switch. Housed in 2 metal containers
wazvebands, using DK92. DF92, DAF96, — approximately the same size as the AD.35 and B.126 batteries
DL96, latest type min. Battery Valves : operates on an external | and suitable for Receivers using 1.4 volt L.T. and 90 volt H.T.
R.103 Battery or equiv. Housed in an attractive, two-tone metal QRIGINAL PRICE 3 gns.

case. Size 1. x 7! x 5lin. BATTERY EXTRA 13/6 OUR PRICE for a limited period, 37/6, plus 2/- p. & p.
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Open o

— Diseussionm

The Editor does not necessarily agree with opinions expressed by his correspondents.

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for reccivers described in these pages. WE CANNOT UNDER-
TAKE 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.

Interference

<IR.—1 think you are right in your comment

in the December, 1959, issue, by saying that
interference on A.M. medium and long waves
can only be stopped (or partly stopped) by closer
control of frequencies and number of Sstations
operating. All this descrves a conference of all
countries concerned and must include the USSR
(which has hundreds of stations). The chance
of any agreement is very small, I think. What is
necded is as follows: each country should be
given three or four channels to broadcast high-
powered transmissions. The main part of listen-
ing to home transmissions should be done on
V.H.F. which at present is cheap. The medium
wave perhaps could be made larger say 165-700m
and cach country should do its' part to stop
interference from morse. etc. We can only hope
that something will be done sooner or later about
the problem which grows worse c¢ach yecar.—M.
REVNOLDS (Nailsea).

The * Old Days "

IR,—It is obvious that amateur radio is not
all that it used to be. This is because all
‘modern” components have to be soldered. In
many cases there is very litile of anything left,
to solder on to! Many ama‘eurs have no facilities
for soldering. Many arc not allowed to solder.
Again. modern components are dull and
uninteresting in  appearance. An article is
described as a “ capacitor 7 and has much wonder-
ful scientific data tagged on. The latter no doubt
is correct.  But it will appear to be just a plain
common roll. covered in paraflin wax, and with
a wire sticking out of each end.

‘Condensers ™ used to be well designed and
interesting-looking pieces of apparatus. They
had screwing-down holes. efficient terminals, and
soldering tags. They were brand new in appear-
ance, wrapped in tissuc paper, and packed in
attractive cartons. Therefore they sold well!

Resistances had metal cones at each end. To
change a resistance. one had only to remove one

from its clips and replace it with another. What
magnificent " iron-shrouded transformers  there
were. Variable condensers were veritable master-

pieces.  Coils were composite and  shielded

triumphs !

In those days there was also the sensc of the
marvellous to attract the amateur. 1 well
remember the excitement which reigned when he
“giant ” SXX station, with its 14kW, was about
to take the air. I listened in with a crystal set.
based on a 12 X din. cardboard former wound
with 24 gauge D.C.C. wire. I think we hall
expected loud speaker resulis! I was gratilicd.
however, to receive loud and clear telephone
signals;  much better than those previously
received from the London station.

Valves were quitc good in those days.
Especially when the new “ dull-emitters ™ wege
introduced.

The experimenter with battery and transistor
sets, who does not wish to solder, should obtain
some  small  oblong  e¢lectrical  conneciors.
These have a central hole. which enables them
to be bolted to the chassis with small gauge bolts.
They completely obviate the need to bend wires

on condensers and  resistances and can  also
be removed and replaced at will.
Use a larger chassis! Onc with components

widely spaced gives a set a quite impressive
appcarance. Far more so than does a small
chassis, containing all the wires and componenis.
in more or less a jumbled heap.—A. TROWBRIDGE
(Staines).

Capacitors

IR,—I am a beginner to radio and 1 would
like somebody of your readers to help me.
Suppose that I nced an 84F. 600VW condenser
and that nothing of the kind is available. Can I
put two 16xF, J00VW condensers in series so
that I will obtain an 84F 600VW condenser from
them? In my opinion I am right and | wonder of
any of your readers will agree.—JOSEPH MIFSUD
(Flat 1, Block XIl, Hubbard Flats.
Malta, G.C).

Cospicua.

Radio Sound

IR, —There have been numerous letters about
. radio sound on A.F. amplifiers. The radio
sound in most cases is due to the fact that anode
bend rectification is taking place. This is most
probably due to the fact that the bias resistor
in onc stage has deteriorated so that the valve
is biased up to nearly cut ofl point and is hence
acting as an anode bend detector. It could also
be due to wrong choice of bias resistor value in
the first case. The fact that different stations are
reccived can only be due to the fact that the
“mike” head is acting as a tuned circuit and
with difference in the length of cable there will
be a ditterence in frequency received.
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If any oher SWL of my own age (14) could
take the trouble to correspond with me 1 should
bz pleased to hear from him.—W. J. Wuite (14,
Poliard Close, Chigwell, Essex).

27Mc[s Transmitter

CIR 1 constructed the 27Mc/s pocket trans-
2 mitter as published in the December edition
of PraciicaL WireLESS, and found it to work
quite satisfactory. 1 then converted the trans-
mitter for mains use. using an R.F. pentode triode
connected, cathode keymg. I found that a
S0c/s mains hum was being transmitted, so I
inctuded an A.F. choke in the anode circuit. This
worked extremely well. but when T was working
the transmitter 1 noticed that another signal was
behind my own. [ then sent out a continuous
signal, and found that when my transmitter was
in operation other stations transmitting speech
and music came in behind, but when 1 switched
my transmitter ofl they stopped. This did not
only occur on 27Mc/s but on many frequencics.
Can any readsr give an explanation of this 7—
C. Goobpseb (Wallington, Surrcey).

Using the RF24

iR,—Scveral queries have  been
regarding the coil data of the RE24 unmit.
Several of the RF24 and RF2S units on the
surplus market have been modificd to cover the

received

frequency ranges of the RF26 and RF27 units.
The coil details required are as follows: i
RF. grid coil. 14} turns 2lswe tinned

copper with three turn link interwound at earth

end.

Mixer coil: 8% turns
D. Prarr, G3KEP and D. NObLE,
(Yorkshire).

22s5.w.g. tinned cc(})garrx“

Mains Polarity

IR —With reference to G. F. Wait's leiter on
mains polarity (December, 1959, issue). I
should say that there would be no possibility of
the Supply Authority changing the phases over
at the Power Station or Sub-station, for that
matter, as this would have disastrous effects. such
as three-phase motors being reversed. Also on
a single-phasc supply the polarity of the switching
of lights, also plugs. would be reversed; this
also would result in the necutral being broken at
the switch positions instead of the live side.

There is a possibilty of the mains round G. F.
Watt's arca being oul of balance; this could be
caused by 1loo many consumers on the same
phase, causing a leakage on the ncutral. which
could have a potential of scveral volts between
neutral and ecarth. depending on this out of
balance. This mayv be the explanation for the
ripple of which Mr. G. F. Watls complains.

[ was also interested in Mr. G. Y. Kingdon’s
Jetter in the November issue, and fully agree
with him regarding carthing and more  stress
being placed on the correct connections of live and
neutral and carth terminals of plugs. as all modern
three-pin plugs and socket outlets are marked
“pL> “N™ and “E It is always advisable
to test the socket outlet to find the polarity, as

WIRELESS March, 1960
these are connected the wrong way

quite often
job has been done by a so-

round. even when the
called electrician.

[ was also interested in Mr. W, Pascoe’s com-
ments on carth connections, and he makes a
rather interesting point where miniature circuit
breakers are cmployed on some modern installa-
tions. Where the radio set is an A.C. type with
the three core lead connected to a mains earth
system and also an independent outside earth, it
does appear that this would creaic a parailel
carth depending on the resistance of the two
carths, therefore, aflecting the working of the
miniature circuit breaker. 1 intend taking this
matter up with someone who is an authority on
circuit breakers.—A. Dearpen  (Johannesburg,
S. Africa).

Transistors v. Valves

glR,—Bcing an ardent supporter of the valve,
2D | would like to make a few points in its
favour.

Transistor sets cannot beat F.M. mains valve
sets as far as reproduction and good tonc are
concerned, because as yet transistors do not work
so well at high frequencies, and it would be
difficult for a transistor set to beat the tone and
volume of an ordinary five-valve superhet.

Although mains scts do not work as soon as
they are switched on. one should not compare
transistor sets with mains superhets.  Battery
sets, on the other hand, work instantancously like
transistor sets.

Although transistors have many points in their
favour. such as small size and low power con-
sumption. valves are being made smaller, and arc
taking less current. Perhaps a power supply to
heat the cathode could be completely climinated
by further rescarch into cold-cathode © valves.
If there was no need for a filament battery, there
would be tew advantages for transistors.—D. C.
Haigu (Bradford, York).

~IR.—Recent letters from readers prompt me 1o

ofter a few remarks. On transistors. 1 would
say that I have experimented with them for the
past three vears, bhaving always tricd to get a
lot from the least, and like them.

[ have achieved a certain success, being able to
receive  stations from all over Europe. plus
Fangicr. on all wavelengths down to 30m; this
on a crystal and transistor circuit with a 75ft.
acrial about 20ft. high. and a counterpoise type
carth. as [ find it very much better than
a “grounded " earth. Tapped coil and switch are
e¢mploved in both acrial and tuned circuits and
output is boosted by a transformer.

I have tried many of the circuits which have
been published in previous issues of PRACTICAL
WIRELESS and have made many very good
receivers—some without resistors.

The volume from the two circuits is terrific.
But. like Capt. Graham and -otlicrs remark,
break-through persists from powerful stations. and
i{]ﬂm_\ arca the local Third trics to swamp every-
thing.
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE

EM34  9/6 | PCLBI 14/6 | UCCB4 IDS 12/6 | 6BW7  8/6 | 6SNTGT 7/6 | 12SH7  §/-
LPHA EMBO  10/- | PL36  IS/- 10/k1 | 1D6 12/6 | 6C4 6/- | 65Q7  9/3 | 1257 &~
EMBI 106 | PLBI  12/6 | UCCBS 10/6 | IHSGT 10/6 | 6C5GT 6/6 | 6UAGT 12/- | 125K7 6/
e B EYS!  10/-| PL82  8/6 | UCF80 16/7 | iL4 6/6 | 6C6 5/- | 6USG  8/6 | 125L7  8/-
\ EY8l  13/3| PLBI  11/6 | UCH2I 23/3 | IN5  10/6 | 6C3I 7/6 | 6U7G 86 | 12SN7GT
/ \ EYB6  10/- PX25 12/6 | UCH42 10/6 | IR5 7/6 | 6CD6G 6V6G 6/~ l 151
EZ40  7/6 | PY32 17/11 | UCHSBI 10/6 | 154 10/6 29/10 | 6V6GT 7/9 | 125Q7 &/6
| EZ4t 76 | PY8O 7/6 | UCL83 13/6 | IS5 6/6 | 6D6 5/- | 6X4 7/6 | 1457 17)-
AC6PEN 6/6 | ECFB0 12/- | EZ8O 7/- | PY8I 8/6 | UF41 9/- | 1T4 6/- | 6CH6 10/6 | 6X5G  7/- [ I5D2  7/9
ATP4  3/6 | ECFB2 13/- l EZ8I 7)- | P82 7/- | UF89 9/- | 2C26 1/6 | 6F6G 7/6 | 6X5GT  7/- | 19AQ5 9/9
AZI 10/- | ECH21 23/3 | EZ9%0  7/6 [ PYB3 86 | UL4l  10/- | 2X2 4/6 | 6F6M  7/6 | 6/30L2 2/6 [ 20D1 153
AZ3l 10/ | ECH35 23/3 | EI148 2/~ | PZ30 19/11 | UL44 26/6 | 3A4 7/- | 6FI 14/- | 7B6 10/ | 20P1  26/6
AZ4l 13/11 | ECH42  9/6 | FW4/500 | PEN4VA UL46  26/6 | JAS 12/6 | 6F13 14/- | 7B7 8/6 | 25A6G 10/6
B36 15/- | ECH8I  9/- 10/- 12/6 | UL84 9/- | IABGT  6/- | 6FI5  14/- | 7B8 6/- | 25L6GT 10/-
CL4 I2/6 | ECHB3 I3/11 | GZ32 12-| PEN25 6/- | UU6 19/11 | 3D 5/- | 6F33 7/6 | 7C5 8/- | 25Z4  9/6
CL33  19/3 | ECLBO 10/- | H30 5/-| PEN46  7/-| UUB  26/6 | 3Q4 8/- | 6H6 2/6 | 7C6 8/- | 25Z5 8/-
CY3l  16/7 [ECLB2 12/6 | H63 10/- | PEN220A UYIN 12/6 | 3QSGT 9/6 | 6H6GT 2/6 | 7D6 13/6 | 2526  10/-
Cv73 ~ 4/- | ECL8I 19/3 | HL23DD 8/6 | 4| Uvai 7/6 | 354 7/6 | 6)5GT  §/- | TH7 9/- | 275U 19/}
DAF9 8/9 J EF22 8/6 | HL22  6/6 | PENA4 12/6 | UY8S  7/- | 3v4 8/6 | 6J5M 6/6 | 7Q7 9/- | 30CI  10/6
DF9%  8/9 | EF36 /- | KON 9/- | PMI2ZM 8/~ [ VPI3C 3/6 | 4DI 3/- | 66 6/- | 757 9/6 | 30F5  10/6
DHé63  7/6 | EF37A 15/- [ KF35  8/6 | QP2I S/- | VPI33 I5/- | SR4GY 9/6 | 6j7G 6/6 | 7Y4 8/6 | 30FLI 10/6
DK9  8/9 | EF39 5/9 | KT2 5/- | SP41 3/- | VR22 SU4G  6/6 | 6)7TM 9/- | 8D2 2/9 | 3P4 15/-
DL9%  8/9 | EF40  14/6 | KT24 5/- | sPel 3/- | (PM2A) 3/- | 5V4 11/6 | 6K7G  4/- | 9D2 3/6 | 0PI2  12/6
DM70  7/6 | EF41 9/9 | KT33C _ 8/6| SP4/5 10/6 | VP23~ 6/6 | 5YIG_  8/- [ 6K7M  6/9 | 10CI  17/3 | 30Pi6 976
EASO  1/6 | EF42 11/~ | KT36 29/10 | SP4/7 10/6 | VP4 8/6 | 5YIGT 8/- | 6K8G  7/6 | 10C2 17/6 | 30PLI 12/
EABC80 9/- | EF50 4/-| KT6l  13/6 [ TP25 10/ | VRIO5/30 8/- | 524G 9/- | 6K6GT 7/- | 10D2  §2/- | 3506GT 10/-
EAF42 10/6 | EFSOSYL 7/- | KT63  7/6 | UI0 10/6 | VRII6  4/- | 6A7 10/- | 6K7GT 5/9 | IOFI  12/6 | 25Y5 9/9
EB34 2/- | EF54 6/- | KTe6 17/6 | Ul4 8/6 | VR150/30 6A8G 9/ | 6KBGT 10/- | IOLDII 12/- [ 35W4 76
EB41 8/6 | EFS5  10/- | KTWeI 6/6| ute 12/6 7/6 | 6ACT  6/6 | 6K25 19/1) | 1OPI3  17/6 | 35Z4GT 8/-
EB9I 6/6 | EF80 7/6[ KTWe63 7/6 | U22 8/- | VUI20A 3/6 | 6AGS  5/6 | 6L6G 8/- | 12A6  6/6 | 42 8/-
EBC33  6/9 | EF85 7/6 | KTZ41 36| U2S 14/- | VU39 6AKS  6/6 | 6L6M  8/6 | 12AT6 10/6 | 35Z3 167
EBC4l  9/6 | EF86 13- | MH4l  &/9 | U35 15/~ | (MU12/14) 6ALS  5/6 | 6L7G  T7/6 | 12AT7  7/6 | I5Z5GT 9/-
EBC8I 11/4 | EF89 8/9 | ML4 8/6 | USO 8/~ 8/9 | 6AM5 76 | 6L18 11/6 | 12AU6  8/- | 50C5  11/6
EBC90 12/7 | EF9I 5/9 | MSP4/5 7/6 | U76 8/-1 VUIII 2/6 | 6AM6  4/6 | 6MI |7,‘3\ 12AU7  8/- | 50L6GT 8/6
EBCOI 12/7 | EF91 (BVA) | MSP4/7 7/6| Ui9l  11/6 | W76 7/6 | 6AQS  T7/6 | 6N7GT 7/6 | 12AX7  g/- | 75 11/6
EBF8O  9/9 7/6 | N78  19/11 | U339 Ill-l w77 8/6 | 6AT6  8/6 | 6PI 19/3 | 12BA6  9/- | 77 7/6|
EBF89  9/6 | EL32 5/6 | OZ4 5/6 | U403 16/7| W729 10/6 | 6AU6  10/6 | 6P28  26/6 l 12BE6  9/- | 80 8/6
EBL2I 23/3| L33  14/- | P6I 3/6 | U404 11/4 | Y63 9/- | 6B8G 4/- 1 6Q7G_ 7/6 | 12C8 9/- | 1428T  3/6
EBLII 23/3|EL38 266 | PABCSO usol_ 2910 | 7309 76 | 6BA6  7/6 | 6Q7GT 9/6 | 12H6  3/6 | 210DDT 4/6
ECCBI  8/- | EL4| ,0/6’ 13/11 | UABCBO10/- f 2359 7/6 | 6BES 8/- | 6SA7GT B8/~ | 12J5GT 3/- [ 210VPT 3/6
PCC84 9/- | UAF42 9/6 6BG6G 23/3 | 65G7  7/6 | 12]7GT 10/6 | 807 8/6
ECCB2 7/6 [EL42  10/6 | bRy o/ | UBCAI 9. | A3 36 | 6BH6  9/- | 6SH7 o). | 12K7GT 7/6 | 954 2/-
ECC8  9/- | EL8]  16/7 | pCrgy l2/6| UBCS8I 11/4 | TATGT 12/6 | cp)g 9/- | 6SJ7 8/6 | 12K8GT 13/6 | 955 4-
ECC84 10/- | ELB3 19/11 ! PCF84 16/7 | UBFBO 9/6 | 1C2 11/6 | 6BR7  12/6 | 6SK7 6/- | 12Q7GT 7/6 | 956 36
'ECC8S  9/6 | EL84 9/- | PCL8B2 12/-| UC92 13/3| ICSGT 12/6 ’ 6BW6  9/- | 6SL7GT 8/- | 125G7  7/6 | 5763 9/-
RECORD P'I‘..AYER'UJJI;I' R, R ACOS MICROPHONES
BSR Monarch Model AB. : ; .
4-speed 10 records .capacity, BATTERY :‘l?corso.g'l\';nzz ,'o‘r qu;y:staal hsatrlﬁik
ey crrael e CHARGERS desk or floor stand units, for
. .19.6, high quality recording, broad-
DPDT TOGGLE 12v. | amp. 4/3 casting and  public - address
SWITCHES (BY CUTLER d P
HAMMER) 2/6 ea 12 v. 2 amp. 7/~ work. ~ List price £5.5.0. OUR
100 Resistors Asstd. }, } and | 12 v. 3 amp. 10/6 | PRICE 396, with stand 47/6
wate, 12/6 packet Wireless 12 v. 4 amp. 12/- with floor stand adaptor 52/6,
S0 g stage |/6. Acos Mic 40, as
World Valve Data Book 5/- ea. 12 v. 5 amp. 14/6 po! tied ith d'
Post 4d. Data TV fault finding iupp ! wcll‘ ast moldgrn
book (illustrated), 5/-, post 4d. 3 ape recorders, with folding
MICRO SWITCHES, 3/9 ea rest and 8ft. ’e.nd, response
BATTERY BUZZERS, 3/9 ca. ALPHA CHARGER 4006.000 c.p.s. Listed at 35/-.
MORSE KEYS, 3/ cach, N . TRANSFORMERS SURIERISEE =
0-1 mA. Panel Mounting A o Tapped Primary 200/240 v.
Meters, 22/6. TRANSFORMERS AND Secondary 3.5 v, 9 v. and 17 v. TELEVISION TUBES
MULTI-WAY CABLE, 5 | CHOKES HEATER I amp. type ... 13/6
colour coded c:bles—one TRANSFORMERS gamp. type zlﬂé Regunned Tubes (2 months
screened for inter-chassis con- - amp. type - uvarantee. Most (ypes avail-
nection, /- per yard. “FPrimary 220/240 voits. 6 amp. type ... 32/6 fble eg. MW :3p/64 €6
ACOS CRYSTAL PICKUP | 2volt } amp. w3/ Post 2/-. CRM |4.|g”£5 10.0. CRM 171
TYPE GP 54/2, complete with 2 volt 3 amp. 8/3 ouT T i Q
turnover crystal cartridge and | 4 yolc 1§ amp. ... 5/6 TRANLS’F('.;lI{HERS £6. Carriage and Insurance 10/-.
.crystal styli HP37/1 or HGP59/
6.3 volt 1} amp. 6/9 | ELSTONE OT/3 for Mullard. -
GO39/ Shcomplere 6.3 volt 3 amp 10/~ {3 watt_amplifier, 25/- CATALOGUE.
IBIEéT%l;lE\legORIECORDI- 12 volt § amp. 5/9 4Esl7‘STONE OT/6 (Low Load), Our 1960 catalogue is now
5 oot reel, - vai L
15/-: 1,200 foot reel, 23/ . 4 volt 3 amp. 10/ ELSTONE OT/8 (Normal a allabl:. please_scnd /- in
1,800 foot reel, extra play, [ 5 volt 2amp, 10/~ | Load), 45/-. SE3mOSNoTdyoUmEn DY
37/6. 6.3 volt 3 amp. 5/6 TERMS : Cash with order or
C.0.D. Postage and Packing

charges extra; as follows: Orders
value 10/- add /-, 20/- add 1/6;

40/- add 2/-; £5 add 3/- unless
otherwise stated. Minimum
C.O0.D. fee and postage 3/-.
For full terms of business see
inside cover of our catalogue,
Personal Shoppers 9 am. to

P.m. Mon. to Friday ; Saturday
10 am. to | p.m.

103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7

/AN
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For “ Thermion's” information, until last week
when I had a check and change, T was using as
long wave coupling, a coil I wound by hand in
1923 and I have more components of that vintage.
1 also held one of the !Ss. experimental licences
of that time, and I listen to ships on a one valve
circuit using a very old 2V valve and can log
every ship, shore station including Scottish.—
W, M. Mackenzie (Gosport, Hants).

Correspondents Wanted

“IR,—I am 21 years of age and I am a qualified

radio engincer. | am also working in the
Police Radio Office as a radio engineer. I want
to correspond with any boys of any age who

PRACTICAL WIRELESS

March, 1960

are interested in radio subjects.—ASHAK KAPUR
(Ph. Police Radio Office, Simla—2).

IR—I am 25 vyears of age and am very

interested in radio and record changer
repairs. I would like to correspond with radio
technicians of any age anywhere. All letters
received will be  answered  promptly.—DOLAT
Desar (P.O. Box 8333, Johannesburg, South
Africa).

Information Required

IR,—I am sceking information on converting

RF26 unit to 10m. Would anyone who can

help please contact me?—G. FOSTER (4, Thompson
Avenue. Ormskirk, Lancs).

MEASUREMENTS WITH MULTI-
RANGE METERS
(Continued from page 942)

adjusting the potentiometer the voltmeter should
be set to read full scale. i.e., 2.5V. The potential
between the slider and HT. ncgative then has a
reference value of 297.5V. The resistance value
of the potentiometer is made low so that the
adjustment is fine otherwise a slight movement of
the slider would represent many volts and the
voltmeter could not be accurately adjusted.

The load is now switched on and if the change
in voltage is from 300V to 299V then the meter
reading will decrease from 2.5V to 1.5V. This
change can then casily be rcad to a high degree
of accuracy.

A.C. Measurements

The basic moving-coil instrument may be
modified to measure A.C. by first rectifving the
A.C. before passing it through the meter move-
ment.

Unfortunately the resistance of the rectifier
varies with the amount of current flowing; at low
values of current. low scale readings, the forward
resistance of the rectifier is greater than at high
scale readings. This effect is unimportant when
using high voltage ranges as then the required
high value of series resistor *swamps ™ the
resistance variations of the rectifier. On low
voltage ranges the rectifier resistance variation
become proportionately greater when compared

Joov

’ | _
.

rig. 7.

n cccuiate method for measuring small
changes in voltage.

to the total circuit resistance and result in a non-
linear shape of the low end of the scale.

With the better, and subsequently more expen-
sive, instrument the difficulty is overcome by using
a voltage transformer on the low ranges. The
low input voltage is stepped up and then the
higher value of series resistor is large cnough to
swamp rectifier resistance variations,

Quoted Accuracies
In the cheaper instruments the inaccuracies are
tolerated but are indicated by quoting the calibra-

Voltage Accepted Variation Error
80 6V 1088V | 5%
40 36V to 44V | 10%
20 16V 10 24V 209%,

8 4V to 12V 50%

tion accuracy of the meter as a percentage of full
scale reading. Consider a meter, the accuracy of
which is quoted as. say. 4 per cent. of full scale
reading. On the 100V range this means a reading
may vary by *4V. At fsd., the percentage
error is. of course, only 4 per cent. but the table
above shows how the percentage error increases
at voltages less than f.s.d.

This point should be borne in mind before
wasting time lrying to make a too accurate
reading. The accuracy cannot be better than the
accuracy of the instrument.

Another point to remember is that the moving
coil instrument measures the mean value of the
rectified A.C. The value normally required is
the r.m.s. The average value when multiplied by
the form factor gives the r.m.s. value. The form
factor for a sine wave is |.I1 so during calibra-
tion all mean values are multiplied by [.11 and
scale readings are then read as r.ms. values.

it the waveform of a measured voltage is not
1 pure sine wave, the form factor will not be
1.11 and the meter calibration will not be main-
tained. Two vastly different waveforms may have
the same mean value but as the form factors
would be dilferent the r.ms. values would be
different although the meter deflection would be
the same in cach case. In practice the error is
not wvery great but is mentioned mainly 1o
emphasise the errors present when the wavetform
is nol a pur: sine wave.
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SAVE£L204 YEARAT LEAST/

WITH THIS AMAZING DO-IT-YOURSEL
ODHAMS

UIOIOR lTANOAL

’

F GUIDE

HOW YOUR CAR WORKS AND HOW TO SERVICE IT

71 Learn how to get
MORE M.P.G.

| In addition to showing
J how you can do your

own  maintenance and
- repair jobs, this com-
Servicing prehensive  manual s

Carburettor packed with practical
guidance and useful tips that will help
you to get more miles per gallon, longer
life from batteries and tyres, etc.—the
vital " know how ™ that will save you
pounds !

Learn How Your Car Works

In order to be a perfect driver and before
YOou can learn how 10 carry out adjustments
of any kind. you need a complete under-
standing of how and why every part of

your car works.  Experls explain, in
cryslal-cl_ear detail, with unique ** see
how " " illustrations and  * exploded

drawings. the exact construction and work-
ing of the various engine parts, the gearbox,
transmission, elecirical and fuel systems,
brakes, eic.

Make sure YOUR car is

roadworthy !

Whether or not your
car is liable to undergo
compulsory testing, it
is vital that you take
steps NOW to cnsure

that  your  brakes.
lights, ‘steering, etc.,
- are in thoroughly

roadworthy condition. Simply and clearly,
this book shows you just HOW to set
about it !

KEEP YOUR CAR YOUNG

Learn how to reduce wear and tear,
obviate the risk of breakdown—add years
to your car’s lite ! A complete trouble-
tracing chart enables you to recognize the
danger signals of impending trouble and
trace them to their source—a step-by-step
procedure that never fails.

BUYING A
(AR ?

Experts tell you
what to look for
when buying a new or secondhand car,
what tests to make, points to consider
for maximum comlort and running
economy. The £5.d. of car ownership.

Here’s the amazing book that will
help you to SAVE POUNDS—ENJOY
BETTER MOTORING ! Already prov-
ing itself indispensable to thousands—
experienced motorists and * L "-drivers
alike ! The most helpfut, easy-to-follow
book of its kind. Tells, in clear text
and *“see how ™ pictures, all you need
to know about how your car works and

in perfect condition. "Saves its low cost hundreds of times

over ! Reserve NOw !
Luxe, leathercloth, nominal
include postage, packing, elc.

THE BIGGEST
MONEY-SAVER EVER!

Learn from this grand, lavishly illustrated
volume how to maintain and repair your
car, and safeguard your valuable invest-
ment.  Shows how YOU can tackle ail
kinds of minor repairs and adjustiments
(many major jobs, too ) with complete
SUCCESS !

CONTENTS INCLUDE: The car simply
explained; Learning to drive; Carburettors
and fuel systems: Engine maintenance;
Fault tracing; Engine repairs and overhaul;
Electrical i nt Tr: ission;
Chassis and Suspension Brakes: Sieering;
Wheels and Tyres; Bodywork, etc.

Get MAXIMUM PERFORMANCE

Experts show you how !
to care for your car so

that you get the best
possible performance
from it. How 1o service

and tune the carburettor,

simple  decarbonizing, ]
timing lhc. S B, i R o Pt o adjustment
nition servicing and ad- for

Justment, elc. peak performance

Standard Ed., 16/-, or De
extra cost of only 2/-. Prices

Oiling & greasing 120 7 4 0
Every 3,000 miles
Wheel change sol 0 O
Every 6,000 miles
Change gearbox
and rear axle 0il 70 14 0
Clean & adiustd
plugs, check an
adjust tappets 0ol 0 O
Ignition and car-
L burettor check—
tune engine 350 3 10
Check & adjust
brakes 150 k10
Every 12,000 miles
Decarbonize and 10
grind in valves 5
TOTAL SAVING £20 8 ~

NEARLY

300

"SEE HOW "~

PICTURES
320 rages

how

to keep it

) These maintenance costs, for an
average “ popular ”* model are on the
modest side. Now check your own
) savings on 12,000 miles’ moloring.

s.d. £ s d.
Every 1,000 miles

EXPERTY ADVICE
for ‘L’- DRIVERS

All you want to know
about the car and how to
drive it. Valuable advice
that will help you pass the
Driving Test.

DO THIS NOW !

I
I
I
Simply fill in form. in- |
|
I
I
.

: Dept. EB
Sevenoaks. Kent.

Motor Manual

Lt o K LETTERS
dicating Edition required, nS L

and post in 2d. slanlmed. NAME
unseiled envelope to Dept.

E.B.23. People’s Iome | Full Posial
Library, Basted. Sevenoaks, ADDRESS
Kent. Offer applies in

U.K. and Eire only, closes

March 31. Hurry !

WITHOUT OBLIGATION

E.B.23/March '960.....00000eevuerevinnnioisviieene

.23, People’s Home Library, Basted,

reserve  me ‘' QOdhams
and send Invoice with ** 100% Satis-

faction or No Charge ** Guarantee.
Cross out Edition NO1 required: STANDARD/DE LUXE

Firml_v affiv
2d. stamp
in margin
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R s c MANCHESTER
+UsUs BRADFORD & LEEDS

(Leeds) LTD.
Terms C.W.0. or C.0.D. No C.0.D. under £1.
EN. GOVE. MAINS TRANSFORMERS

Primaries 200-250 v. 60 c¢.p.s. A.C. F. W. BRIDGI:-:;

250 v. 60 m.a., 6.3 v. 22........ 1011 | 612 v. la.
2750278 v. 100 m.a. 6.3v. Ta. 5v. 3a. 2L | A2V e
300-0-300 v. 60 m.a., 63 V. 2 8., 1o | s vy -
3130-300 v. 100 m.2.,6.3v.2a.5v.2a. 18/9 | g12 v, 6 a....
350-0-350 v. 160 m.a. 6.3v.5a..5v.3a. 27/9 6/12 v. 10 a.
450-0-450 v. 250 m.a. 6.3v. 3a.,6.3v. 1a. 6/12 v. 15 a.
R 0, £ e . 49/9 ! 2. v. 2 a

Post 1/9 under £2, 2/9 under £5.
RECTIFIERS
H.T. Types H.W.

SELENIUM

Mail Orders to 29-31 Moorfield Rd., Leeds, 12.

Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds |,
8-10 Brown St. (Market St.), Manchester 2, or 56, Morley
Street (Next Majestic Ballroom), Bradford.

SENS A\TION AL TRANSISTOR
OFFER. 3 for 10/9. A huge purchase
enables us to offer Brand New, Guaran-
teed Brimar TS1 Audio Transistors
at a small fraction of list price.
TELEVISION RUCTIFIERS. 250 v.
200 m.a. small size. Only 6/9 ea.
RE-ENTRANT SPEAKERS. Tannoy,
8 watt. 7.5 ohms. Only 19/6 each. Or

CONTACTCOOLED | 35- per pair.

250 v. 80 m.a. H.W. ARDENTE  DEAF  AID FAR-
6/11, 250 v. 75 m.a. P1ECES. Brand new. complete with
¥.W. (Bridze) 8/11. ear in=ert and lead. Onlv 15/@ each.

RS.C_ BATTERY CHARG

ING EQUIPMENT

ar IS AN e, e
All for A.C. Mains 200-250 v., 50 ccs.
Guaranteed |2 months.
BATTERY CIHIARGER KITS

ASSEMBLED CHARGERS Assembled 6 v, | ASSIAULED l Consisting of Mains Trans-
68 v.1amp.... . 19/9 12 4 4 45N former. F.W. Bridge. Metal
6 v orl2v. 1 amp. 29/9 or V. amps. |6 v. or 12 v. Rectifier, well ventilated steel
6 v. 2 amxis 29/8 2 amps. case. Fuses, Fuse-holders.
B o e e © 3819 Fitted Ammeter and Grommets, panels and circuit.
6 v or 12 v. 3 amps. with am- variable charge rate | Fitted Ammeter | Carr. 3/6 extra.
o 4 9 :electlor. [A!s% seleo- gl"'lg ?e 180"%; 6v.orl2v.lamp... ... 24/9
"""" y mair g or plug for 6 v. or OIfDIEN Asabove, with Ammeter... 32/9
Above ready for gse. With mains ard 12 v. charging. Lou- |12 v. = Louvred | gv.2amps..... cosererenens. 2519
D 5 - v{ed gt?ﬁl caﬁse with {gﬁgf’ijl Ctat.se' tfimé 6v.or 12v. 2amps.......... 31/8
- . T stove ue hammer attractive | gv. .2a g -
HEAVY DUTY CHARGER KIT. finish. Fused 69/9 hammer  blue. ‘;u?er lgrv Xmﬁ‘xé’f%r‘“‘“ 42/9
612 v. 6 amps. variable output. and ready for Ready for use. |6y, or 12v. 4 amps.......... 53/9
Consisting of Mains Transformer use with Carr. 65~ |With mainsig v. or 12 v. 4 amps. with
& v.; F.W. (Bridge) mains and output [3Nnd output| Ammeter and variable charge
Selenium Rectifier ; Ammeter. Multi leads. Tcrms ; | leads.  Double | rate’ selector. 59/9.
Position Switch with Knob : Panels, Decosit 13/3 and 5 | Fused. CHHARGER AMMETERS.
Plugs, Fuses, Fuseholder. and circuit. monthly payments | Only 49 /9 0-1.5 a,, 0-3 a.. 0-1 a., 0-7 a_.
59/9. Carr. 4/6. 13 3. I Carr. 3/9. 0-25 a., 0-60 a.. 8'9.

CX-GOVT. CASES. Size 11-10-8}in. high. Well ventilated.
EX-GOVT Vel Fo

black crackle finished. undrilied cover. IDE R BAT-
TERY CHARGER OR INSTRUMENT CASE. OR COVER
COULD BE USED FOR AMPLIFIER. Oniy /8, plus 2/9 postage.
2 v. 18 a.h. EX-GOVT. ACCUMULATORS. New. boxed.

Only §'8 each. 3 for 15/-, post 2.6. 6 for 27/8, carr. 3/8.

n.C. SUPPLY KIT, 12 v. 1 a. consistinz of partially driiled
metal case. mains trans.. F.W. Bridge Rectifier. 2 fuseholders
and fuses. Change Direction switch. variable Speed regu lator and
circuit.  For 200-250 v. A.C. mains, Suitable for Eiectric Trains.
etc. Limited number available at 33/9.

|

ST‘\NI).\R!) JACK 1"LUGHS. With 4ft. screened lcac. 1/11 ea*
5‘(0!{'&]"‘ FLI;X. Rubber insulated. 1436, 13 yd.. 50/- 59 vds,
TRANSISTORS., Audio Tvpe. §6 ;. R.F . Power typc.
2 watts. VI5710P, 17/9. Muliard OCT71. 1 . 18/9: XB102.
XBI04. 10/-, Most tvpes at hargain prices. Diodes 0A8L GD3, 8/9.
l(bl"\,\(_lQ CONSTRUCTIONAL ENVELOPES AN PARTS
IN STOCK. Parts for 3 Dee 3 Transistor Radio. £3-6-6.
Mini-Seven 7 Transistor Pocket Portable. 10 Gns.
TURNOVER STEREQ MONAURAL PICK-UI® HEADS. by
Acos. Suitable for normal 78, 45, or 33} r.p.m. records or for stereo
type. Sapphive Stylil. Will fit Garrard B.S.R.. Collaro and Staar
Galaxy Record Changers. Only 49'9.

be TRANSISTOR-WISE! be POCKET-WISE!

““RECO*” MIDDY ONE

(Medium and Long Waves.) Size 41 x 3ix
3in. Variable sensitivity control. High gain
Vari Q Ferrite Rod Aecrial. '* Sonotone "
Dynamic Earpiece. Months of listening
pleasure from |} volt pencell. Complete
Kit with EDISWAN TRANSISTOR and
easy build plans, 39/6, post free.

AMAZON THREE TRANSISTOR
POCKET RADIO

Covers 100 to 500 metres and Short Waves.

New improved, super sensitive 5-stage reflexed circuit.
EDISWAN transistors. Pocket sized case 43 %3 14in. Ferrite rod
aerial. Case body in black polystyrene with contrasting grille in
red. Complete kit with easy build diagrams and ‘' Sonotone '’
dynamic miniature earpiece with moulded insert. 72/6. p.p. 2/6.
“'The tona! quality and bass response is surprisingly good.”'—
Midlands customer.

“«RECO” PUSH - PULL
TRANSISTOR KIT

and Long Waves with two Short Wave Coils FREE.)

- ase size as PP5. New improved
G e circuit. 3in. High Grade Moving Coil
Speaker, Bias sensitivity volume con-
trol. Ferrite Rod Aerial. Gleaming
Pale 8lue Polystyrene Case with
Contrasting Speaker Grille in Red.
Complete  Kit with 4 st grade
EDISWAN TRANSISTORS and 3 volc
battery, £€5.3.6, p.p. 2/6.

RADIO EXCHANGE CO.

FOUR

(Medium

27 HARPUR ST., BEDFORD.

“RECO " PUSH-PULL FIVE
TRANSISTOR KIT

(Size 67 x 4% x [%in.) Medium. Long Waves and Trawler Band,
Indoors or outdoors this brifliant radio brings Home and
Continental Stations to your fingertips. High Grade 3in.
Moving Coil Speaker. Regenerative receiver with EDISWAN
TRANSISTORS. Push-Pull Output Stage. High Gain Ferrite Rod
Aerial. Gleaming Pale Blue Polystyrene Case with Contrasting
Speaker Grille in Red. Complete Kit with Pencell batcery and
easy build diagrams, ctc., £6.9.6; p.p. 2/6.

A customer in Dorset writes—'' Makes fine car radio.’

“ RECO ” TRANSIGEN THREE
TRANSISTOR KIT

(Medium, Long Waves and Trawler Band.)
Entirely self-contained no  external
aerial required. Fitted Super High
Gain Ferrite Rod Aerial. R.F. Stage,
EDISWAN TRANSISTORS.  On test :
tuned in Home, Light, Third., Radio
Luxembourg, A.F.N. and many others at good listening fevel.
The Prototype was tested at approximately 50 miles from
nearest transmitter. Complete Kit with Super B.A. Reproducer
and battery, 75/-. p.p. 2/6. Or with '’ Sonotone " super dynamic
miniature earpiece, 79/6.

«RECO ” INJECTOBOOST

Add an R.F. stage to your receiver ; bring in those weak stations.
improve selectivity. Complete kit with XAI102 (list 26/-)
regeneration control, switches, Plastic case, wiring diagram, etc.
Simple—effective.  29/6, p.p. 1/6. (Not suitable for valve or
superhet receivers.}

AFTER SALES SERVICE.

Circuits and price list for above kits, 2/6.

Telephone 2367

(Case as PP5.)

Closed | ofc Saturdays.
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Leaflets S.A.E.

90-DAY ALL BRAND
auarantee VALVES NEW
6/6 7/6 1/6 5/6
Mhe % e I8
6NTM  EF4l Ell48 6K6GT
6V6G  EL4I 6H6GT 807
6X5G  ELB4 2/6 SPé4
6AM6  EZ40 6K7G 6ACTM

SPECIAL PRICE PER SET
6KBG, 6K7G, 6Q7G, 6V6G, 6X5G ... 27/6
IRS, IT4, IS5, 3V4 or 354 .. .. 27/6
Matched Pairs 6Vé6G, I15/-. EL84, 17/6
Valve Boxes, All Sizes 2/- doz.
Carbon Pots, 5K to 2M, 2/6 : DP, 4/-,

BSR 4-SPEED SINGLE PLAYER
Model TU9. Our bargain price, 90/-,
] Cut out board, 12}in. x I6}in., §/-.

Insured Post 1/-, over £2 Free. (Export extra.)

feedback.
I3 x 6 x 7in. high. Aligned and
calibrated ready for use. Quality
at Low Cost.
H.P. Dep. £5 and five monthly of £}

C DULCI 6 VALVE AM-FM MODEL £18-18-0
Matched Speakers, Sin., 6}in., 8in. 17/6 ea. |0in. 25/-.

PRACTICAL WIRELESS

——KINGSMERE SUPPLIES LIMITED

MAIL ORDER HOUSE

(80 0 0 "2 o YV V V.V V.V VV V.V V VIV AANANANAAAAS
Built to the bighest specifications, ALL BRITISH RADIOGRAM
these chassis offer CHASSIS. 3 WAVEBA;IDS BRAND NEW
the finest 5 MULLARD VALVE
to the'en- ECH81, EF89, EBC31, EL84, EZ80 AND BOXED
thusiast. Brand new and guar. A.GC. 200/2[5)0
v. Short-Medium-Long-Gram. P.U.
High Q dust core coils. Latest OUR PRICE
circuit technigue. AVC and neg.

4 watts. Chassis size

Chassis isolated.

OUR PRICE £9-9-0

WMAANANANNANNNNAANAA AN SN AANANNAAL

ALFA MULTIMETER
Pocket size 5} x 33 x llin.
300 microamp F.S.D. 3in. Scale.
17 Ranges. 3,330 ohms per volt.
A.C. Volts, 0 1o 1,200 v. in 5 ranges.
D.C. Volts. 0 to 1,200 v. in 5 ranges.
D.C. Current. 0 to 300 m.a. in 3 ranges.
Resistance. 0 to 20 K and 0 to 2 meg.
Decibels. —20 to +23 db. and +20 to
+37 db.

Complete with leads and prods. Uses
No. 8 battery. Fully Guaranteed.

REDUCED PRICE £5-19-6

The Betonty Succomps gy

U.A.8. WOLLD'S FINESY 4-SPEED AUTOCHANGER

IDEAL FOR USE WITH OUR CHASSIS
H.P.

987

TERMS : Remit with Order or C.O.D.

£6-19-6

B

Dep. £3.10.0 and four monthly of £1.
Stereo-monaural model £1 extra

FAMOUS MAKE

LONG PLAY PLASTICi
RECORDING TAPE |

On universal fitting plastic spools, for all |

recorders single and double track. 509

extra play at standard prices.

7in. spool 1,700ft. tape, our price $/- |

5% in. spool 1,200fc. tape, our price 28/-,

S5in. spool £50t. tape, our price 1} -
MSS 3in. spool 225it., price 7/4

STANDARD PLASTIC TAPE
7in. spool 1,200ft. tape, 21/-
5in. spool 600ft. tape, I5/-
Spare Plastic Reels. All sizes 3/- each.

THE
PEMBRIDGE

GOLLEGE

OF ELECTRONICS
offers training in
RADIO

TELEVISION

AND ELECTRONICS

(a) Full-time One Year Course in Radio and
Television. College course in basic principles
for prospective servicing engineers.

The next course commences on 26th April,
1960, and enrolments are now being accepted.
Following course commences on 6th Septem-
ber, 1960.

(b) Home-Study Coursesin Radio, Television
and Telecommunications Engineering up to
City and Guilds Final Certificate. Some
courses include constructional kits and prac-
tical exercises.

(c) Kits-of-parts with full constructional in-
structions.
For details of the above, write to:
The Principal, P.10,
THE PEMBRIDGE COLLEGE

OF ELECTRONICS
34a Hereford Road, London, W.2

PC/ 10
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988 PRACTICAL WIRELESS Masch, 1960
— SOUTHERN RADIO’S WIRELESS BARGAINS

L] L4
/me for 240 VOLTS ATTACHMENTS for ** 18" Transreceivers. ALL BRAND NEW.
HEADPHONES, 15/6 : HAND MICROPHONE, 12/6 ; AERIALS.
or bv. I2v. 24v. 28v.50v. || 5/ ;: SET OF 6 VALVES, 30/-.
| CONDENSERS. 100 Assorted. Mica, Tubular, etcc. NEW 15/-.

SOLDERING IRONS 110v. 120v. 200v. & 230v. | CONTACTOR TIME SWITCHES. 2 impulses per sec..lin
[URONR | I/ 3

- - ” ' N CAS® ..iiiiirrescanananaeaen eeaesecanane -
BIT SIZES AVAILABLE .04”,3,327,5/327,3,16" &3 16"H.D. e ST CONTACTOR For use with above
LUFBRA HOLE CUTTERS. Adjustable §” to 31",
| PIASEIC, @UC.. . ierenaaasnnnreessmean s aes e ies 2o e et bt

Any voltage as listed fitted TS TIr
/S how Voliss | MAGNETS. Strang Bar Type, 2" x 1. 1/6 exch.

with any bit size can be gl 25/, || MORSE PRACTICE SET. TAPPER Ewith BUZZER on Base.
H sl Complete with Batcery. BRAND INE'W. ;| s <o aw 12/6
supplied. Please state bt MORSE TAPPERS. Midget Type. 2/9. Standard, 3/6. Heavy

your exact require- (";B'EOTYP: | Type on Base, 5/6. ALL BRAND NECW. I o
g 5 v PACKARD-BELL AMPLIFIERS. omplete BRAND NEW

ments when ordering. 29/6 each. with Valves ; Relay, ctc., etc. 17/6 each.

Spzcially developed to Stands. 12/6 || QUARTZ CRYSTALS. Types F.T.24l and F.T.243, 2-pin, }
each. | Spacing. Frequencies between 5.675 Kc/s. and 8,650 Kels. (F.T. 243)

prevent damage to

All PDF;ices 20 Mcjs. and 38.8 Mc/s. (F.T.241), 54th Harmonic, 4/- each. ALL
components whilst )

BRAND NEW. TWELVE ASSORTED CRYSTALS, d45/-. Holders
for both types, |/- each. Customers ordering 12 crystals can be

soldering, the Pre- Dce g al gisld ! supplied with lists of frequencies available for their choice.

cision iron s atalogue | RECORDING BLANKS. New "' Emidisc."’ ready for use. 138
a sent on 6/- each. Quantity of 15 in metal case £4.

must when sol- request. RESISTANCES. 100 Assorted useful values. New wire end, 12/6.

SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged.

Mainly broken cases (perfecc movements). Including 3 Brand New
| Aircraft Instruments. 12 for 45/-.

STAR IDENTIFIERS. Type | A-N Covers boch Hemispheres. 5/6.

T1154 TRANSMITTERS, Complete, NEW condition. in Transit
£2.5.0

dering Transis-
tors, Printed
Circuits and
Miniature

Components. Maps, Display, etc... .

TRANSRECEIVERS, Type ' 38" comp 5 valves, ete.

Weight loz. | New condition,. untested by us, but serviceable, no guarantee.
Length 61" 22/6 each.

- ATTACHMENTS for Type = 38 " Transreceivers. ALL BRAND

NEW. PHONES, 15/6 ; THROAT MICROPHONES, 4/6 ;

JUNCTION BOXES, 2/6 ; AERIALS, No. I, 2/6 ; No. 2, 5/-:

Send to: WEBBING, 4/- : HAVERSACKS, 5/-; VALVES, AR.P.12, 4/6;

. AT.P.A4. 3/6. Set of FIVE VALVES, 19/- the set

POST OR CARRIAGE EXTRA. FULL LIST OF RADIO BOOKS, ETC., 3d.

A.N.T.E.X., 7, ldol Lane, Lonaon, E.C.3 |! SOUTHERN RADIO SUPPLY LTD.
MANsion House 2716 |1}, LITTLE NEWPORT ST, LONDON, W.C.2. GER. 6653

TELETRON . 31/-
rapejax |(ES/oAR BAIDGE ..,

6 RANGES
Built in | hour. Direct reading
READY CALIBRATED | EE
Stamp for details of this and other kits. ol
RADIO MAIL (Dept. PW) l )
The first Tran- i Raleigh Mews, Raleigh Street, Nottingham e

sistorized Radio

Tuner. seecialy | A Complete Service . . .
designed for use
with Tape Re-
corders.  Con-

i ENSON’S
ETTER
i ARGAINS

POWER UNITS. fnput A.C. 115/230 v. Outputs:
b .

LU, G50 v 120 mAL, and 6.5 v At tw
Potted trane. amd L.F. choke new
Outputs : D1
807, B

v. At

, 6X5
Yrive. (‘opper-lineld
i 35 -. MONITOR 58
48 a1 Power Unit 875.
SES0. PR LA
LFR7A, ¢ EAM and 25080, VUI20s
i Two nnits each I';.' 9 X I8in.. black fAnish.

4 ( <R H . Panel controls : Brill, Focus, T.B. Expansion
Apart tr'om making chassis. .pgncls] T A S s P Pt
and _rotary switches 1o individual | §a.c./p.C. switeh, =V wip. multipllerjdivider.
TCQLIIFCI“CI"S we s”pmy all the | |8z, input. trig amwl AY: _l_nput. Vaoltmeter

verts your Re- | .. - . s centre-zero. 5/20/109. Nt and UG on
corder to a high | odds and, cnds, 'l"CIUd“‘g b9|“‘~ Jumpers '* at rear. 0 v. \.C. input. with
T | nuts. capucitors. resistors, Lransistor | [18-way Cable amd tuing cable. Cathode probe
uality Radio re- Pt it fr re it extra. 17/8. £8.10s. (Ruil 211-).
quality Icomponcnls. valves and items for the [ Junit extr. 17/8. £8.10s. (Rui ). RELAYS

ceiver.  Direct | sopvice engineer and constructor by i

{Contactors), 1wo heave-make conlictr @
or 24 v. either 3/8. INDICATORS, type -
B 1

Recording  on | (he leading makers. By return of ||1in €17 4AHS LIRS A

ol ype with ] e, inagneti
Tape. y . post service. Oetal t and 91, SR 10, new

57 x 31" x 1} CATALOGUE No. 1 e rith VORE
) e 56 pages with 108 photographic | e /s, stl. 45/~ (Rail
% Hich sensitivity. illustrations with over 2.000 new |[7 6. Type 97 with VCR517. 10 valves, 30/-
% Twin Tuned Circuits. guaranteed lines by leading makers, | [l 7  HEADPHONES. CLE, 78, 4.
& Pre-settinz for MW. Programmes. | 9d. post frec. You cunnot atford | |NEW .. METERs, :iiu round fush, stud.
% Fixed Tuned for 1,500 M. to bc without it. | 70/ 100N, 857+ \. 550-: 2 .
% Switched programme selector. Denco, Repanco. J.B. T.C.C., | o e s il e
% Self powered. Woden, Elac. McMurdo, Radio-| G thL g L5 AVIRG TORS]
N p 8 allory G 12 v -pin, 7 6 v. b
Tested and ready for use. spares, Eddystonce. Elstone. Bulgin, pin reversibie. 7/6,  R1165B. fa cc:nnlll|o:,
£5.9.0. BATTERY EXTRA Belling & Lee. Hunis, Sorad. Acos. | |testel with hanibook, £7/10/- (Rail 10/).
7.0, o Brown, Mullard. lgranic. Cossor, | |SCR322 Mudulutiun or Driver Truos., eliher 7/8.
Taylor, Avo. Henley E.M.I elc, | MORSE TRAINER SET with buzzer aund key
I . . EMLL L ired for 41 v lattery. 8/8
THE : VIS AN BNQUTRIES X ALE. please. Terms
SO UTHERN RAD‘O & U.W.0. Postaze extra, 'Inlllelll,‘:(: tlespalch.
TELETRON CO. LTD ‘ i

- » |ELECTRICAL SUPPLIES | |Getiere vt rou: W. A BENSON (W), 138
112B, Stati Rd.. Londos, E.4 | | Rathbone Road, Liverpool. 15. NEFER33
s ation - ndot, B4 | o ap WORKS *© REDLYNCH |]Catlers - SUPERADIO  Whitechapel) LTD., 18
‘Phone : SIL. 0835. SALISBURY - WILTS. I Wh'!t;Lchapal, Liverpool. 2. ROY 1150
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MAIL ORDER DEP ARTMENT
211 Streatham Road, Mitcham, Surrey.
ALL VALVES LISTED ARE NEW STOCK
® Ferms C.W.0. or C.O.1). Postage 3d. per valhve.
MITCILAM 6201,

N

AC/TH1 ECC85 9/8 | FW4,500 PY32 15/6 ' X718 21/-
34 ECF80 10/- | PY80 86 | X79 21/-
AC/TP 12/6 | GZ30 10/6 | PY81 736|277 5.
32/8 I ECF82 GZ32 11/6 | PY82 8/- | 1AT 14/6
AZ1 15/8 12'6 | GZ34 13/8 | PY83 g/8 |1C1 ~ 9-
AZ31 10/6 | ECH3 HABCS0 PZ30 18/6 | 1C2 9/8
B3 ‘2y/- 27/10 10/- | SP41_"3/8 | INSGT' ~
Ci1C 8/6 | ECH21 HF93 9/- | (Ex. Gov.) 10’6
CBL31 2] - 22/- | HK90 g/¢ | SP61  3/6 | 1P11 9/
CCH35 ECH35 9- | HL41DD (Ex. Gov.) | 1R5 9/-
14/6 | ECH42 ] 13/6 | THiB 27/6 (1S4 9/8
CL33 18/ - | HL133DD | TY86F = 1S5 9/~
CY¥1 15/9 | ECHBL 9'- 10/- 18/6 | 3Q4  §/-
CY3l 15'9 | ECH83 9/6 ‘ HY9% "8/ | U0 12/ | 3Q5GT
41 1% 8 C}-:go 9 1\&'4.35010 Ilﬁﬂl 2015 9 &) l%’ﬂ
- | ECL82 - . ! -
DAC&’IO 8 cLa"l 5 Rk el 0 u2i 213 é ggg(} s; l(;
ECL82 15/- 3 / /
DAF91 7.6 | EF9 21/- | KT33C U25 166 | 5Y3GT 8/6
DAF9% 9/6 | EFa7A 10/- | U26 12/ | 524 10/-
DF33 10/8 6 | KT55 22/6 | Us2 7 - | €ATG 18/6
DF91 “5'- | grag 5. | KT68 17/6 | UT8 T | 6AM6 5/
DF92 7. |EFi0 15/- { MKT4- Ulsl 20'- | 6BW7 8/6
DF9% 98 |EF41 9o/ |7pin 17/6 | U403 i1.6 | 6BX6 7/-
DH7T 83 | EF42 10.6 | MKT4- ) U9 8- |6D2 5i-
DK32 21/- | EF50/4 5pin"17/6 | USI 29/ [6F12 3/~
DK91 9- 4/6 | MU14 9/- | UABCS0 JSGT 46
DKS2 9/6 | EF50'E 4/~ | MX40 17/8 8- | 6JIGT 96
DK98 10/- (Er3)  7/- | N78  19/6 | UAF42 g/6 G 4-
DL33 9- [EFg5 7- | N339 256 | UB4l 9-{6K3G 76
DL35 12/6 | EFgs 11/- | N369A UBC41 9/6 | 6QIG 8-
DSl 96 | RFRY 10)- 17'6 | UBCsl1 6SLIGT
DL92 8/6 |EF91 5/- | N709 96 o 86
DL93 7/- | EF92 5. | PABCSD UBF80 9/6 | 6SNTGT
DL94  9- | grgy 78 UBF89 86 56
DL _ 9/6 | EFo5 15/ | PCC84 96 | UCCBY | 6U4GT
DW4/500 o gpgg 10/- 008512 UCC%IS'B e 1156
R L33 I
EABCS | pras 189 | Pcoas 501 10- | 787 8~
7 1,38 p | PCC8912.8 | UCFB0 C5 8-
EAF42 EL41 108 | PCF8010/8 19/6 | 7C6 8/-
10/- 1 EL42 10 PCF3211/6 | UCH21 87T 1018
EB4l 7/6 | EL81 i4'9 CL82 21~ 1 7Y4 716
EB9L 8- 1nrgs v 1 UCH42 9/~ | 12AHB 10/~
EBC33 7/- ELO 86 PCL8312,- | UCH8I 9- | 12A 8-
EBC41 9,5 | 20 > | PCL84 UCL82 12AU7 gi-
BCel B 10/- 1 26 | 12AX7 986
EBCQOl Ea ig PEN4DD UCL(I(}"8 5 12BH7 15 -
2 5
EBPS0 9/8 | EM84 126 | PENAVA | gy 1. | DA 126
EBFgg 96 | EMBs 12/6 PEN2; 'O | UF42 11'6
EBL2 EY51 9/~ 1 UF80 8- | o574G g/€
. |EY83 14/8 | ppyag UF85 9/ | 9575 g
EBL31 EY86 8/8 1 U 14/6 | 2526GT
2 EZ35  7- | pr3s 15/- { UFg9 8.'- 1
cCa EZ40 7/8 | pr,a3g 23/ | UL4l 9. | 35L6GT
1506 | EZ41 78 | prgy 14:9 | UL44 24/6 15/-
ECC4 EZ80 /6 | pLg2 ~ gi. | UL46 2]/- | 35W1  §I-
/- | EZ8l 7/6 | PL83 10/6 | UU8 26/- | 40SUA 15/
ECC81 8'- | EZ90 7/8 | pMosM uya1 16/6 | 50CDGG
ECC82 9/6 | FC2  21/- 21/9 | UY4l /6 | 21/-
ECC83 9/6 | FC2A 21/- | PX4 21- [ UY85 /6| 5006  @i-
ECC84 9/8 | FC13C 21~ ; PX25 30/- | W81 22/8 | 813 50/~
RECTIFIERS —
RM1 /- | RM4B ’ DRM2!134/6 14A97 23/6 514§1A1—2-
RM2 8- . 14A200
RMb 22/- | DRM3B .| FC101 18/-
RM3 9/ | DRM1B 21/- 24 | AR
RM4 16/8 12/8 | 14A86 17/~ | FC31 21/- | 8-2)

SEND FOR LISTS. Quotations given for any tvpes not
listed. Obsolete and old types a speciality.

JUST RELEASED

REPANCO TRANSISTOR AMPLIFIER

AND

FEEDER UNIT CIRCUITS

Envelope of theoretical and practical layout diagrams or
350/500 milliwatt Transistor Amplifier.
Simple T.R.F. Band Pass Feeder Unit.
Medium wave T.R.F. Feeder Unit with R.F. Stage.
Medium and Long wave Unit with R.F. Stage.
Medium and Long wave Superhet Feeder Unit.
Microphone Preamplifier.

Send now 2/- (post free) for envelope.

RADIO EXPERIMENTAL PRODUCTS LTD.

33, MUCH PARK STREET, COVENTRY

PRACTICAL

WIRELESS

989

£he VMW
MOTE

* k ok Kk &
TAPE

DECK

Incorporating many new features and a

greater frequency response.

Now restyled in two tones of grey—

you must see the new, attractive
Motek K.10.
% Frequency response better than

40 ¢/s-12,000 ¢/s at 7.5 per sec.
with extremely low hum pick-up.

% Enlarged drive wheel on the rev.
counter ensures accurate tape
positioning.

maokes a bettor %
Kocordes
MODERN

MTECEINIQUES
Wedmore St.,, London, N.19. Tel: ARChway 3114.

Please send for brochure of K.10.
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REPANCO

EASY-TO-BUILD RECEIVERS

Envelope
The R.E.P. One-valve Radio = 9d.
The Hiwayman. A 4-valve Portable Radio 1 1/6
F.M. Tuner Unit. 5 Valves plus Tuning Indicator 1'6
Three Dee. 3-transistor Radio 9d
Mini-3, 3-transistor Pocket Rudio. .. 13
Mini-7. Mk. 11. 7-transistor Pocket Receiver 16
Transeven. T-transistor Poriable Receiver 16
Major-7. T-transistor Portable Receiver. .. 16
Transistor Car Radio Receiver 3 2/-
Transistor Amplifier and Feeder Unit Circuits 16

Please add towards posiage.
COMPONENTS

COILS : DRXI. DRR2, DRM3, SH4, “ R,” XO08.
X015. F.M.. XL1. XMA16, XMF17, XLAIS, XLF19.
AERIALS : FRi, FS2. FS3, FS4.

LF.T'S. : MSE. TCG. SE. OTI, TT2, TT3, XT6. XT7.
TRANSFORMERS : MOTI, TT4, TTS, TT9, TTI10.

TT11. TT12. TT13, TT14, TT20, TT2H, TT22, TT23.

TT24, TT25.

For details of these and other Components send 6d.
in stamps lor our 1960 Cataloguc.

Mail Order and Trade
RADIO EXPERIMENTAL
PRODUCTS, LTD.

33 Much Park St.,
COVENTRY

REPANCO, LTD
O’Brien’s Buildings,
203-269 Foleshill Rd.,
COVENTRY

PRACTICAL WIRELESS

Wholesale Enquiries and Export: |

March, 1960

l 624K - ';his Month’s Bargafns

VARIABLE CONDENSERS
All Brass with Ceramic End Plates and Ball Race Bearings.
SO pf., 5/9 : 100 pf., 6/6 : 160 pf.. 7/6 : 250 pf.. 8/6 and
300 pf., 9/6. P. & P. 1/6. Designed for the 5.W. constructor.

REPANCO MINIATURE COMPONENTS
Fult Range in Stock.
{

TRANSMITTER/RECEIVER AN/PPN-2. frequency
1214/234 Mc/s. Complete in carrying pack, with 9 valves
(5-3A5, 3-155. I-IR5).

| DUAL VIBRATOR PACKS (2 v.), HS 30 'PHONES and
ANTENNA. full instruction book, £3.19.6, carr. 7/6.

| HEADPHONES H.R. TYPE. 4,000 ohms, very sensitive.
| ONLY 12/6 pr. P. & P. 1/6. CLR Type (low res.), 8/6.
P. & P. 16

ABSORPTION WAVEMETERS.
switched bands, marked on scale. Complete with indicator
bulb. A MUST for any Ham shack. ONLY 19/6, pos: free.

2 METER 5 ELEMENT BEAM, W.S. Yagi, complete in
box with 17-21” masthead bracket. PRICE 49/-. P. & P. 3/6.

SUPER LOW LOSS AERAXIAL CABLE, /8 yd.
P. & P.1/6

ROTARY CONVERTERS. 6 v. inpur, 250 v.. 125 mA ¢
output. ONLY 17/6. P. & P. 3/-

CHAS. H. YOUNG LTD.

THE COMPONENT SPECIALISTS
Dept. ““ P, 110, Dale End, Birmingham, 4. (CEN 1635)
(No C.0.D. under LI please.)

300 to 3,500 Mc/sin 3

1
{
|
l

(By return Service.)

Tel. : 62572 Tel. : 40594
"} hi Y - y . 4
ES SAME DAY SERVICE FIRST-CLASS
i =
[ k IJ \ NEW! TESTED! GUARANTEED! |
‘| RADIO COURSES ...
A 1R5, 185. 1T4, 354. 3V4.DAFIL, DF91. DK91, DK92,DL92. DL94. anv 4 for 25-
SEh DAF%, D96, DK, DL O H 4for 316 GET A CERTIFICATE!
6K7G. GK8G. 6Q7G. 6VEG. 6XBG. or 5Y3G e 5 for 27 - QUALIFY AT HOME—IN SPARE
1A7GT 12- | 6Ll 16 9 | 2574G g/- | EBC41 88 | EY86 8/3 | P70 17 - [ TIME
1D5 96 | 6LIS 123 25726GT 96 | EBF80 Si- | BZ40 6/9 | SP61 36 ‘ ) . ) )
1H5GT 10/- | 6P25 g/- | 30C1 8/- | EBF89 8/9 | EZ4l 76| T4 156 After brief. intensely interesting study
1IN5GT 10/-\ 6Q7G 76| L1 g- | EBL21 206 | EZ80 83 U2 12 - —undertaken it home in your spare
1R5 6/9 | 6QiGT  9/8 | 3BLEGT 10/- | EC92 11/~ | LZ8I 7/- | U50 7 time—YOWU can secure your Ppro-
154 9i- | 6SLIGT 66| 3524GT 6l | ECC8L 59 FWi500 8- B fessional qualification Prepare for
185 6/3 | 6SNTGT 49 | 35Z5GT 8'6 ECC82 8/6 | GZ32 9/- | U6 ! Y q h e P
1T4 53| 6UAGT 11/- | 43 12:6 | ECC83 %/- | KT33C - | U8 / A OU!l share in the post-war boom
1U5 8/6 | 6VEG 5/6 | 50CD6G 26 9 | ECC8¢ 889 | KTdl 14/6 | UABC80 in Radio. Let us show you how !
3A5 10'6 | 6V6GT 7/6 | S0LEGT 9 - CC85 9/8 | KT61L 10/- | UAF42
3Q4 8/6 | 6X4 @9 | Az3l  9/3 | ECF80 11/6 | KT63  6/6 | UBCM 7 -———FREE GUIDE———I
354 6/9 | 6X6GT 6/- { BB 89 | ECF82 10/- | KTT7l 12/6 | UBF30 ) I 3 .
V4 516 | 7B7 8/- | CL33 13/9 | ECH21 20/6 | MH4 6- | UBF8&9 The New Free Guide contains 132 I
5U4G 5/3 | 7C5 g/- | DAC32 10/- | ECH35  6/9 | MU14 8/6 | UBL21 2 I pages of information of the greatest
5V4G 103 | 71C8 8- | DAFSl ‘'6/3 | ECH42 9/6 | MX40 1206 | UCCE 12 importance to those seeking such |
5Y3GT 7/8 | THT 8- | DAF96 8/6 | ECH8l  8/6 | NI8 8/6 | Uccss  8/- success-compelling qualifications as
ZiG 96 | 787 35| DEC% 106 | ECLao 86 | Pccas 8- | UCFB0 14~ | | | AN BritLR.E ety and Guild I
ALS 39| 7Y4 8/- | DF33 10/- ECL82 10/- CC890 14/- | UCH21 20/8 M.Brit.L.R.E, City an s
GAMS 51 | 10C1 14/6 | DF91 5/3 | EF39 5'6 | PCF80 8/- CH42 9/~ Final Radio, P.M.G. Radio I
6AMG 39 | 10C2 17/ DF9% 868 | EF4l 9'¢ | PCF82 9/3 | UCH81 /6 I Amateurs, Exams., Gen, Cert. I
6AQ5 % | 10F1  15/6 | DH76  6/6 | EF42 11l/8 | PCL82 9/3 | UCL82 11/6 | of Educ., London B.Sc. (Eng.),
6ATE 3 ] 12AH8 10/ | DHT7 %/3 | EF80 8/6 | PCL83 11/9 | UCL83 13/3 | | A.M.I. P E. A.M.I.Mech.E., I
6BA6  6-| 12AT7 DK32 12/ | EF85 €9 | PCLes  8/- | UF4l /3 Draughtsmanship (all branches)
6BES g | 12AU6 98 | DK40 14/- | EF8  11/- | PENA4 11- | UF42  8/6 l I aughtsmanship (all branc i
6BHE 6/9 | 12AU7 6. DK$1 69 | EF89 8/- | PEN36C 9/8 | UF /6 etc., together with particulars of
6B.J6 6’-] %%Q‘ET g' | glég% gg Eggé 2!% ggfﬁ% 58'6' Hfgi g/- ‘ our remarkable Guarantee of I
6BRT 108 A6 o 5 / i 13
L R R CRE AL S AL O A gt '
3 r il ¥ - Write now for your copy of this I
6CD6C 26/9 | 12Q7GT 56 | DLI @9 | ELAlL 9| PLal 10- | UY4l 6/ | A !
6F1 14/6 | 1273 7/6 | DLo4 7'6 | EL42 10/6 | PL2 7ig | U¥Y8  6/9 | | invaluable publication. It may well i
6F6G 6/6 | 1487 169 | DL9% 8/8 | o 8/- | PL83 8/6 { VP4 9/8 prove to be the turning point in your
6F13 12/6 | 19AQ5 v/ EABCP0 7'8 | EM34 8/6 | PY32 12- | VP4l 6/- ‘ career. I
6Fl1 1%/8 20F2 176 | EACHL  6/- | EM 9- | PY80 76 | W16 8/8 FOUNDED 1885—OVER
Skt 49| 2001 17/6 | EAF42 g8 | EM8L  9/-) PYSL 69| Wi7 a8 | | L_ 950000 SUCCESSES.—— !
6K7GT 8- A6G  11/- | EBI1 3/9 1 EMB84 10/- { PY82 7. | X76M  11/8 A
6K8G 69| 25L6GT 9/6 | EBC33  7/- | EY51 973 | PY® 8- | z217 3/9 | NATIONAL INSTITUTE OF
Post 6d. per valve ENGINEERING
A xtra. | ept. b g i
N . It, } a D 461), 148 HOCLBORN
! 4 ny Parcel insure LONDON, E.C.1.
gainst Damage in . 4
24, COLBERG PLACE, STAMFORD HILY, JRESESE DuJP c.‘:ia.WB SA Atlr;'_:a B PPo.o.B 8015’7‘(‘;'751 V':l; burz.
n .0.D. Brce. ustralia @ .0, Box N elbourne
LONDON, N.16. STA. 4587 e, |
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Modernise Your Radiogram with an

: ¥
. 2,
It is not at all difficult to fit a pew chassis into

an old radiogram or even to build a completely
new radiogram into the cabinet of your choice.

Why bother ?  Well, it’s less expensive than
all but the cheapest commercial radiograms
and you get incomparably beiter quality into
the bargain. Aren’t those two splendid reasons ?

Mﬁm Chassis

(illustrared)

STEREO 44 27 Gns.

8 watts output, 4 cach channel @ Full VHF band
and medium wave @ Sterco and monaural inputs lor
all crystal pick-ups, tape record and playback
@ Scparate bass and treble controls @ Mullard EL84
oulput valves @ Dual volume control for stereo
balance.

AF 208 22 GNs.

5 watts output @ Full VHF band (87-108 mc’s) and
medium wave @ Switched inputs for different crysial
pick-ups @ Inputs for tape record and playback
@ Separate bass and treble controls @ Dimensions
(as for Stereo 44) 12in. x 8in. x 7in. high.

o — e ot — . — —
Post this coupon or write for descriptive literature or call at
our Holloway Showroom for full, unhurried demonstrasion
and professional advice on your installation. QOpen 9-6 weekdays
and 9-5 Saturdays.

It’s cheaper AND it’s better.

The name ARMSTRONG is the registered trode mark of
ARMSTRONG WIRELESS & TELEVISION Co. Ltd.
WARLTERS ROAD, LONDON, N.7 Tel. : NOR 3213

NAME

I ADDRESS

LYONS RADIO
LTD.

Dept. M.P, 3, GOLDHAWK ROAD,
SHEPHERD'SBUSH,LONDON,W.I12

Telephone : SHEpherd's Bush 1729

TRANSISTOR  RADIO RECEIVERS,
Circuit. Germantumn diode plus transistor
stage of amplification, permeability tuned
with ferrite rod covering medium and long
wave lransmissions. Requires aerial and
earth system. short indoor aerfal sufficient
in most areas. Uses pen-light battery.
amazingly low consumption (0.2 mA.), lasts
for months. Suitable for use with high or
medium impedance earphones, Finished in
attractive plastic case. PRICE ONLY 32 6.
post 1/9. Extras if required. Double head-
phones 7/6. Singie earplece 3/9. Battery 6.,
post free with Rx.

POWER UNITS TYPE 325, As fitted in
many tvpes of Marcont Test Instruments.
Chassis 71in. lonz by 4!in.. extends from
back of fromt panel which 1s 10 x 6 in. Fitted
with fuse holders, on off switch. nilot light
holder, etc. Input 200-250 v. 50 cps. A.C.
mains, Output aprrox. 2% v. D.C. (un-
smoothed) at 75 mA., 6.3 v. A.C. at 3'A.,

12 or equiv.). PRICE ONLY 35/-
(Mint condition) or 17 8 (Good Coundition).
Rectifier valve, 8/8. Post 3/6. Smoothing
easily added. details supp!ied if requested.
PRINTED CIRCUIT KITS. For etching
Yyour own, these Kits contain over 60 sq. in.
of laminated board and sufficient chemicals
to make dozens of printed circuits. The
comprehensive instruction book supplied
contains advice and examples on trans-
lating theoretical circuits into practical
Iayotit_g for etching. PRICE ONLY 19/6,
pOst 1/6.

1S YOUR T.V. TUBE DIMMING? |

! YOU CAN EXTEND THE LIFE OF THAT
TUBE AND IMPROVE THE PICTURE
7

|
{
Post, packing,
& ins. 2,6.
C.wW,0. C.OD.

1, @ NO SOLDERING
@ NO WIRING @ JUST PLUGIN @ IT'S
AUTOMATIC @ IT'S GUARANTEED'
We can offer these units for any make of set.
IMPORTANT. State name, address, & make
and model no. of set. & tube in block caps.

SINCLAIR ELECTRONICS,
Dept. P.W., 33, BERWICK ST., W.I.
Callers Welcome — Trode Enquiries Invited,

WORLD RADIO HANDBOOK 1960

Ry Hans Johansen, 15/8. postage 1/-.
Stereo a new book by Briggs, 10/6, postage

1=

Practieal ‘Transistor Reeeivers, Book 2.
by Sinclair, 7:/6. postage 8d.

sServicing Franzistor Receivers, by Pettit,

8/-, postage 6d.
Mullard Cirenlts for Audio Amplifiers,
8/8, postage 10d.
Rook, 1960, by

Amateur Radio Call
.S.G.B.. 3/8. postage 6d.
reo and Hi-Fi as a Pastime, by Gardner,

15/-. postage 1/-.
The Oscitloscope Book. |by Bradley, 5/-,

postage 6d.
Short Wave Receivers, for the Beginner,
by Data, 6/-, postage 6d.
Brimar Valve and T.V. Tube Mannal, No.
8, 8/-, postage 8d

UNIVERSAL BOOK (CO.

12 Little Newport Street, London,
w

(adjoining Lisle Street)

CABINETS &
HI-FI EQUIPMENT

We can supply any Cabinet

“ Bureau '’

£16.16.0

This is only one example taken from
our extensive range of stock cabinets.
Write for our NEW 24 page fully fllus-
trated catalogue on :

THE LARGEST RANGE OF CABINETS
IN THE COUNTRY.
Equipment is also our speciality and
we now offer, in a novel book form :
A NEW EQUIPMENT COMPARATOR
illustrating our range of radio chassis,
speakers, tape decks, single players and

' autochangers.

SEND TODAY for a copy of these two
books, which are absolutely FREE,

LEWIS

120(PW360) Green Lanes, Palmers Green
London, N.13. BOWes Park 1155/8
(Nr. The Cock Tavern)
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EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

NEW, TESTED AND GUARANTEED
VAL VES REDUCED PRICES

1C1 5/8 | 6BW4  7/6 | 16A) 8/- | EBCa 10/- | NI8 8/~
i) e et 1ca 8/- | 6BWT 57>'- 2466 10/8 | LBF8O 8/6 1;&)3 %//6
| Fl 8/- | 6C10 /- | 95LEGT 9/- | ECC8L 7/6 84 9/~
PRECISIO! 2 76 | 6D sl | oG o/- | ECcs2 /6 | PCvso A
17Dt - | 6Fl2  a/8 | 30C1  8/- | mCcas 7/8 | FCF82
SOLPDERING 1FDo  7/6 | 6J7GT 8/6 | 307 B/~ | ECCRy /6 | PCL%> 9/
1L4 6/9 | 6K7G 5:2 35L6GT g;- ECFB0 10/8 ;1‘2& 212;//6
A ¥ 1rt 8/- | GK8G 7 130 4 8 1 -
INSTRUM P10 7/8 | 6L6G 10/8 | 35Z4GT s;é ;;{.z;-.', g,'é
. - | 1Pt 76 | 6QiG 78 | 53KU 11 ‘8L 8
for the ELECTRONICS IR5  3/8 | 6SLTGT 3/6 | 5763 8(6 PYs2 76
INDUSTRY 185 78 gus{r}u‘n 5.‘6 DarsL ';/6 'EL” 12;66
1T4 / v bl DAF96  8/- )
A Ut élr.‘» 8- | 6X4 3/- pRaL 76 576 78
. 34 8/- 6XoUT 6/~ D96 8/- U7 7l-
@ Comprehensive range ‘& w6 | sbs . aw | pum 76 UBC 8/6
@ Robust & Reliabte 3vi 7;6 l’\H[? lg’ﬁ {’H” gé 8%“4" g;g
" " SUSG 7/ | 12AT6 8/ | DHI42 8/
@ Light weight EYAGT 56 | 1247 3/6 | DH1sG 10/ UL 8/8
@ Rapid heating 574G 8/6 1)\!\17 7/8 | DRSO 7/6 i UY;I 'é,‘g
: . . . 5 / - w7
@ Bit sizes 3/32in. to 3/8in. Rl U K 76 | Wige e
@ ‘ Permabit’ or Copper bits ?A'I‘G 7/6 Dl ;jg {;' ﬂ:q 'g/ls
' iBAG Tl- .H - X142 o
© All voltage ranges 6/7v. to 230/250v. GGEG 71 s DLYG 8- 9/6 | X0  9-
@ Prices irom 19/6 BRRT 96 12/8 i EARCS0 8/6 KT66 116 | 777 4;:
. . 6BS7 10/6 | 120Q7GT 7/6 | RBWm  5/8 | N7 FIC I ATTE A
1lHustrated is the 25w. 3/16in. replaceable . Q7 L / ‘ !
bit model with safety shield. VOLUME CONTROLS MIDGET SIZE LONG SPINDLES D.P. switch,
British and Foreign Patents. Registered 3/9: S.P.. 3;3: lLess swilch. 2/6. Values 10K to 2M. Pra et 2/
designs. Suppiiers to H.M. and Foreign
Governments. Agents throughout the
world. MATCHED PAIRS

Brochure No. S.10 sent free on request. 6184 1), 6V66 17/, KT6G 2776, BIAWG 18/- per pair. Push Full 0P,

A % Trausformers for nbore 2-150 1418, 12° 1#.M. spenkers 30 24/
Sole proprietors and manufacturers: SETS OF VALVES
LIGHT SOLDERING DEVELOPMENTS | | D=5k Dior Darae Diise™ " §§f“
LIMITED 1|-1 ggé
=1 /
28, Sydenham Road, Croydon, Surrey. Gi8, 6K 7. BT, 6VH, NG o 6X80 27/

Phone: CRQOydon 8589 Grams: Litesold Croyden i

HIGE! GAIN
TRANSISTORS

BRAND NEW AND GUARANTEED

Red/Yell. (6 mc/s). 8/6. White Spt. (4 mc/s),
7/6, Yelt.JGrn., 6/6 (Matched pr. 250 mw),
13/6. Red Spt., 6/6.

MINIATURE AMPLIFIER

3.stage 4 TRANSISTORS, p.p. outpur,

Postage and packing 6d. Over £1 post fiee. C.0.1. /6.

C.-LT.V.-F.M. AERIALS :
B.n.C. (BAND 1). Tele-
scopic loft. 19/6. External. H A
S/D. 26/3. g - O
LT.V. (BAKND 3). 3 Ele- AND
ment loft array. 24‘ aill
'SHORT WAVE KITS

Element, 32/8.
mounting, 3 Element, 88 9
Famous for over 25 vears for
S.W. Receivers and Kits or Quality.

5 Element, 41'3
COMRBINED B B.C.

HL.A.C, were the original suppliers of
SHORT-WAVE RECEIVER

SHORT-WAVE
EQUIPMENT

LTV, Loft 1+3 E]ement
. 1+5 Element, 48/9.
Wall mountlng 143 Ele-

250 mW, for 2-3 ohm speaker. Ideal for ment. 58/3. 1+5 Element KITS for
Gram., Radio, etc. High gain. Excellent % ?3/91 Chln}rlwbyl and mast gggisaﬂrggwglfsg:rxt;rsuclbr?giud?xrer %%ggo

mou units also ava €. — g -
qualvty, uses small 6 v. batt. Easy assembly. B “ﬂ“ng‘ND‘z)' ot H.128'~ 9 Blte e aolleges,  Hospitals,  Public

Full kit, matched Ediswan Transistors, com-
plete instructions. Brand New Components, |
59/6, p. & p. 1/6. Circuit diagram assembly

Schools, Hams. etc

Improved designs with Denco coils :
One-valve Kit, Model “( ,:’ Priee 25/-

ment, loft, 52/6. S/D loft, 12/8. External
S/D 28/3. State crp%nnel when ordering.

C.W.0. or C.O.D. 2/6. Coaxial cable,

decails. 2/6. 8d. yd. Coaxial plugs. 1/3. Send 6d.]| | Two-valve Kit, Mortel “E.” l'rlee 50/-
tamps for illustrated lists & 5 "

EL = New Addition : Maodel “'K.!
7S.5USBOPH)BJmfd EIE'\II'VI:O;(’YTICS 2 4 81 FK.V.A. ELEGTRONIGS(Dept P.W.)| | Super sensitive ** All Dry " Recmver
MIDGET RESISTORS, }/! wt, Approved | |38 Godstone Road, Kenley, Surrey Eeecia Jincerico fCompler e Rl
values, 3id. gt i Quali All kits complete wlfth alllcortnpox;?nts.

. uality accessories  an nstructions
MIDGET VOL. CONTROLS. Standard | | Eomponents FOR CONSTRUCTORS| | Berore ordering call and inspect a

values, 2/10. With S.P.switch. 4/-. or send for

capacitors, resistors, coils, valves, diodes Sgg"-"i‘mw“t fe§°“'e"d der ¢
o ; 5 . ’ . riptive catalogue and order form.
T":?GETII':CSU,:UEAIO%S am:}’}?:st cpntrols. chas_s.s, transfprmers, speakers, !

pickups, cartridges, styli and and all types

\deal for transistors, etc,

of components in stock.

:{LASTI]C BOXES with hlirlaged“l_ids: 52 Page Catalogue Available on Request l | POST THIS COUPON NOW !

in. x 3in. x lgin.. 2/6, p.p. 1/-; 5%in. x 82 Dartiord Road, "“H.A.C.” SHORT-WAVE PRODUCTS

3‘::: :/;"m 3{?3' PRI e i X J' T' F"'ME Dartford, Kent I(D(‘pl. TH). 11. Old Bond Street.

pEFSFExp Pé:“s: - T, g F - T Tel. Dartford 4057 I London, W.1. l
Y . X N, sin. lvory. -y I l

: Please send me FREE and without

P-P- .

LOUDSPEAKERS. Perm. mag. 2iin., Morse Code operatmg |obllgatxon your 1960 literature.

19/6. . .. as a PROFESSION T |

P'%“e. i"C'S”ded ;;fﬁ‘fient ‘Doslgaze f';'\‘he" 45 vears of teaching Morse Code is proot T = el i

ordering. Sen Com'pzt:::&s or list of New | ¢ the eflicieney of the Candier systen, IADDRESS.., ....... PP T 25 |

) Send 3d. stamp for Payment Plans i
BURLAND RADIO ACCESSORIES ».f:ﬂ;‘:l ie"mfl"/'agoc";efsis " [ - ey
c T SYSTEN . Denl
Est. 1947 G3JZ | 29), Abinmdon Road. London, W.S. O e A ]

ANN'S PLACE, SOUTHWICK, SUSSEX

Candler System Ce., Denver, Colorado, U.S.4.
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Solve
that

Circuit
trouble!

T.R.P. Circuits

Battery Circuits Single Valve F.M. Tuner.

Portable Circuits 2 Valve F.M. Complete Set. P
Mains Circuits Same on Printed Circuit, etc., etc. Not only circuit tests

Filter Circuits Send Postage 1/- (stamps)

but everything elec-
trical can be tested
with this handy com-
pact meter. Tests HT. & L.T.,
Valves, components, electrical
appliances and car lighting sys-
tems, ctc. May be used on A.C.
& D.C. mains.

only

See the Radiometer at your dealer 32,6

or write for illustrated leaflet to :—
complete

PIFCO LTD.
WATLING STREET - MANGCHESTER -

F.M. Tuner

OSMOR COILS are regularly used and recommended by
designers writing in ** Practical Wireless,” * Wircless W orld
and “Radio Constructor.” Why not follow the ex, eris ?

q??

Coil® 3 as
Al rante® Qo“c QO‘\S
Degy

G
SOt ROD AERIALS oy,

. O
XS . ocuits RE
~oils and ‘ Cir¢! U . =N
fﬁ"“““s‘“m suw““mh Midget L.F. Trans.

With ferrite cores
418 Brighton Road,
South Croydon.
Telephone : CRO 5148/(9

6

Special Bargain Offers o
S e RTER R A television course

to 1,500 v. (10 ranges). A.C. volts to 1,500 v. (8 ranges). D.C.
current to 30 A (8 ranges). A.C. current to 15 A (6 ranges).
Ohms 0-1 k, 0-10 k. A robust instrument with 5in. mirror scale
and cut out. With battery and leads. Guar. £8.19.6. Post 3/6. or Ou 0 s u at ome
FERRANTT STMETER TYPE Q. An extremely compac

600 AC/DC

N
selfcontained multimeter. Volts 0 to 30, 150. A . with
additional 0.3 v. DC and 0-15 v. AC .ranges; milliamps 0 to 7.5,

B e o o e e A Entirely new! Practical !
Bang up to date!

eads. prods. battery and instructions. In fitted velwé'eé,-lined L
THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS

X 3in. case. Brand new condition. tested. 52 8. post

ADVANCE SIGNAL GENERATORS. Type 20, Ex-Govt.
These fine instruments cover 190 Ke¢'s to 3) Me/s in 6 bands.
Mod. R.F. C.W. and 400 cps audlo outputs are provided. In-
dividual charts are missing but guidance charts will be
provided. A.C. Mains. Not new but in good cond. & wkg. order
As only a limited no are available CALLERS ONLY. £5.10.0.

An entirely new course of of the signal, scanning and

: study based upon up-to-date repr i " pi o
Q5'cr. (BU-453 Command Receiver). Covers 190-550 K¢, SUIT B RC E ). techniques has now I;,L:en pre- si [:‘:l(!u;tloflof LI (Fenr
Ideal for double.superhet conversion, etc. Supplied BRAND NEW guai. erials, types and pur-
in original cartons. with all 6 valves and CIRCUIT, 89 8. Post 3. pared by The Bennett College.  pose.  The cathode-ray tube.
R-1155-B, with latest drive. first-class .condition, £7.19.6. The course is non-mathema- Time-base oscillators, and out-

R-1155-L.. £€12.19.8. Power Packs, £6.10.0. S.A.E. detalls o ; L.
CR100 COMMUNICATION RECEIVERS. Covers 60 Kos— | Ucal, and contains clear dia-  put circuits. Synchronisation.

30 Mc8 in 6 bands. 11 valves. 2R.F. and 3 LF. stages. Crystal gate. grams, starting from the very Video frequency amplifiers.

BFO, etc. Ready for 200-250 v. A.C. mains 2% watts output for cinning g g A v
3 olims Speaker. SUPERB CONDITION AND OUTSTANDING Lesinning (cven including the  The IV tuner, turret, incre-

PERFORMANCE for ONLY £2]. S.A.E. for illustrated deta busic principles of sound radio  mental, etc. Television test sear.
'E‘lrl(g:r: %’tu!u“lc"}irlt‘cpnlfllr;ﬁl‘ I;i};fs complete with 9 coils receivers, if desired) and cover- Television faults.
____._l“c - -\u:;é T '\ |.\'|;R\‘ = B‘lnvP e s;;mker T mgTaI_l that you need }o know!  For more details, fill in the
Dlack crackled steel cabinet 11 X 10 X 6in. with rubher fect. A | | ,:'.'s '8 what you've been  coupon below. Your studies cosi
JUPER QUALITY unit. BRAND NEW, for ONLY 45/-, Post 3. ooking for! A home-study linle, the book you need is in-
TINTATURT 373 1.F. STRIPS. Tor T'M._ tuner described dn | COUrse includes: production  cluded in the cost.

P.W.. With 3 of EF9l, 2 of EF92 and EB91. A frecsh release enables
us to offer these once again. BRAND NEW with circuit and full |- -To THE BENNETT COLLEGE (Dept. C1o4TV Sheflicid)

P.W. Reprint, 35 -. OR less valves. 12 6. Post either, 2/6. N
MOVING COIL PHONES.—Finest guality Canadian. th | Please send me derails of the new

7
Chamois ear-muffs and leather-covered,headband. With lead and N
iack plug. Noise excluding. supremelv comfortable. 19/6, post 1/6. TELEVISION SERVICING COURSE ]
R.F.UNITS, RF26, 17.6; R.F.21. 22/8. Good condition, Post | | !

each 3/6. NAME
PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS I

CHARLES BRITAIN (RADIO) LTD. " soouss

Il Upper Saint Martin’s Lane, London, W.C.2
TEMple Bar 0545
Shop Hours 9-6 p.m. (9-1 p.m. Thursday). Open All Day Saturday.
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VALVES I

INDIVIDUALLY BOXED, BRAND
TESTED

FULLY GUARANTEED

NEW, FACTORY |

|

Selection of our stocks of hundreds of types
MAIL ORDER SERVICE ONLY

1A3 3 6F8G 8-  I2K8
IASGT 6/~ 6F32  8/6  125C7
1E7G 6/6 6H6M  3/6  125G7
L4 S/~ 6SG 4/6  125H7
ILD5 * 4/3  6)5SGT 5 12807
IS5 5/~ 6l6 4/9  125K7
1T4 4/- &7G S5~  25A6G
2A7 9/~ 6KIG  4/- 2575
2X2 4-  6KIM S/9  25Z6G
3A4 6N g7 7/6  DAF9I
3v4 7l- 6Q7G 6/~ DAF%
SU4G 5/~ 6SA7 T/~  DF9l
5Z4 7/6  6SC7GT 6/6  DK96
¢AB7 7/~ 65G7 5-  DH76
6AC7 5/6 6SH7  6/6  DL94
6AG5 - 5/6  65]7 5/6 DL96
6Aj7 5/~ 6S7M _ 5/6  EABCBO
6AKS T/~ 6SL7GT T7/-  EAFa2
6AM6  3/-  6SN7GT 6/~  EBF80
6B7 8/- 6V6G 5~  ECC8S
6BPG  3/6 6X5G 5/~  ECHBI
6C4 6/-  7B7 6/6  ECL82
6Cé 5/6 757 9/~  EFSO
6D6 6/~ 12A6 6/-  EF80
6F6G S/~  12)SGT 7/~  EF9I

WESTMINSTER TECHNICAL SUPPLIES, ‘
20/21, LAWRENCE LANE, LONDON, E.C2.

Telephone : WAT. 2
Terms : Cash with Order

Add Post & Packing 6éd. per Va
parcel C.O.D.

March, 1960

' I-:or Safety’s Sake

use

”\\AVO Prodclips

Pat. No. 748811

with Trigger-Action Spring-Loaded Clips

PRESS TRIGGER TO OPEN
RELEASE TO GRIP

Safety first every time with these patented spring-

Cleverly designed for use as insulated prods. they are invaluabie

8/6 EL4l  T/6

7/6 ELB4  T/-

7/6 EL9S 8-

7/6 EMBO  8/-

7/6 EMBI  8/-

7/6 EZ40 6/

8/6 EZ80  5/3

8/6 KT33C 6/-

7/-  KT44 126

5/-  KTW6! 6/~

7/-  MHLD6 19/— ‘

46 0OzZ4 96 |

7/~ OZ4A 10/-

5/6 PCCB84 6/9 o
6/6 PCFBO 6/9 l

7/~ PL8I  9/3

6/6 UAF42 B/-

7/6  UBC4l 7/

7/- ULs4  T/-

7/6 UY8S  5/9

7/3  VRIOS/30 ‘

- 7!_ N
Z;_ VRI150/30 7/~ loaded AVO Pfodcllps.
5/6 W76  8/- |

36 X24 8-

PHLL
or C.O.D.
Ive, Plus 2/6 per

Suitable for use with AvoMeter, Multiminor
and Avo Electronic

FAVORE

92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.L

for reaching and holding test points which are difficult of access,

Post Free

Test Meter Leads.

per pair.

AVOCET HOUSE,

ViCtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES.

» NEW 1960 EDITION

* WORLD RADIO
HANDBOOK

for listeners

Postage 1/-
by O. L. Johansen

15/6

LA 4 A A4

} VADE-MECUM, 1959.
} Brans. 38/-. Postage 2/-.
} HOW TO INSTALL AND SER-

By P. H.

VICE AUTO RADIOS, By Darr.-
26/-. Postage 1/-.
STEREO HANDBOOK.
Briggs. 10/6. Postage I/-.
TAPE RECORDING AND HIi-Fi
’ YEARBOOK, 1959-60. 6/-. Postage
1/-.
} RAPID RADIO REPAIR. By G. W.
Heath. 23/-. Postage |/-
A GUIDE TO AMATEUR RADIO.
An RSGB Pub. 3/6. Postage 6d.
) RADIO VALVE DATA, éth Ed.
Compiled '* WW."" §/-. Postage 9d.

NEW 1960 CATALOGUE, |/-.

> THE MODERN BOOK CD.

’ BRITAIN'S LARGEST STOCKISTS
} of British and American Technical Books

19-23 PRAED STREET,
} LONDON, W.2.

By G. A

Phone : PADdington 4185.
Open 6 days 9-6 p.m

ASTRAL RADIO PRODUCTS

¢« FOME RADIO, 32-page illustrated
hooklet. Simple wiring instructions for
Crystal Set, 1, 2. 3 Valvers. 2/-, post 3d.
TR COILS, 7/- pr.. post 6d.  DUAL
WAVE HFE  Coil  with REACTION.
Specified for * Summer All Dry Portable.”

A.C. Double siode 1," etc., 4/6, post 3d.

1FTs Miniature, 17 x 117 x 21" {n cans. Extra

high i Special offer, 9/-, pr., post 6d.

Crystal Set Coils, L. & M.W. 2/8, post 3d.
82 Centurion Road, Brighton

TRANSISTOR
SPECIALISTS

OUR NOTES WILL HELP
THE BEGINNER AND
MANY OTHERS

| If you have been disappointed with
Transistor circuits try the Morco
| ] Reflex Circuic.

This and other simple circuits are
described in our notes sent to anyone
sending 8d. in stamps to

MORCO EXPERIMENTAL
SUPPLIES

8 and 10, Granville Street,
Sheffeid, 2

Tel. 27461

www americanradiohistorv com

NEW VALVES!

Guaranteed Set Tested
24 HOUR SERVICE

IR5, 185, 1T4. 384, 3V4. DAF91. DF91, DK91
DK92, DL92. DL94. SET of 4, 24/6.
DK9%. PL96. SET of 4, 81/-,

DAF9%, DF96,
1D5 9/- DL 9/- PCF8s2 9/~
1R5 66 DI3 10/6 PCL82 9/-
185 8- DL92 6/9 PCL83 11/6
1T4 4’9 DL9 7/8 PENA4 11
384 6/9 DLA8 711 PEN3IC 8/6
3va 73 EBC4l 8/6 PL36 13-
5U4G 53 EBFS80 8/- PL38 14/6
5Y3GT 7/- ECCBl 5/6 PL8L 10/-
524G 9/6 ECC82 6/6 PL82 /6
| 6K7G 3/6 BCCS3 7/-  PL83 8/6
BK8G 8/6 ECC84 8/9 PY32 11/9
6Q7G 7- FRCC8 8/6 PY80 7l
6SL7GT 6/6 ECH3 6/9 PY8! 69
6SNTGT 4/6 ECH42 89 PY82 7=
8V6G 5/- ECL8y 8/6 US2 5/3
6V6GT 7/- EF4l 9 - 8 6/-
6X5GT  6/- EF80 5'6  UABCS0 8/3
12K7GT 5/6 EF8 66 UAF12 9/-
KBGT 11/6 EF85 11/- UBC41 7/9
12Q7GT 5/6 EF89 8- UBF80 8/6
35L6GT 9/6 EL33 10- UCCH4 12/9
BZIGT 6- EL4L 9- UCCs 79
AZ31 8'9 ELS4 8- UCFg 14/-
B36 8/6 EY51 9- UCH42 8/6
CL33 13- EY86 8/- UCHS! 8/-
DAC32 9/8 EZi0 69 UCL82 116
Fol1  6'- EZ41 7/6 UCL83 12/6
DAF9% 7/11 LZE0 63 UF41 -8/9
DF33 9’9  EZgl 7/- UF42 8/-
DF91 4/9 GZ32 9/- UFRS 76
DF9% 711 KTAl 10'- UL4l 78
DHT77 73 KT62 66 ULB4 76
DK32 12/- MU14 %9 UY2l 13/6
DKOt €6 X40 12/6 UY8S 6/9
DK32 86 PCC84 8/- UZ5 11/'6
DKe& 8'3 PCF&0 8- VPiB 896

Postage 6d. per valve extra. Any Parcel
Insured Against Damage in Transit 64. extra
Any C.0.D. Parcel 26 extra.
Office address no callers.
GERALD BERNARD
90 CARR MANOR AVENUE.

LEEDS {7


www.americanradiohistory.com

March, 1960

PRACTICAL WIRELESS

895

SKILLED MEN!

USE YOUR KNOWLEDGE IN A WORTHWHILE J0B

ARG S Up to £25 tax-free Bonus
i ST plus first-rate wages for
DRIVERS two weeks of your time
DISPATCH RIDERS
DRAUGHTSMEN RE you in a skilled trade? Then you can
DRIVER probably add a tidy sum to your income by
ELECTRICIANS joining the Army Emergency Reserve. For one
RADIO thing, you get pay and allowances at full Regu-
S IR lar Army rates whilst in camp. And the more
;5‘0:: :"v?é\': your skill’s worth in civilian work, the higher
TELEGRAPH your Army rank and pay. Better still, you also
MECHANICS get £9-£25 bonus tax-free.
OPERATORS For this you just spend 14 days a year at a
i camp, working on your own speciality. And
THE ROYAL money’s not the only profit you get from that.
SIGNALS You get a grand refresher course, giving you a
lot of new ideas, and putting youright in touch

with the latest Army developments. And you

get a welcome break from the usual routine, with sports, games and a

great social life. For

the place is full of people with the same interests

as yourself. Don’t miss this chance! Send off the coupon now to: Col.

W. B. Rowett, H.Q., A.E.R,, R. Sigs., Blacon Camp, Chester.

Tel : Chester 21144.

POST THIS OFF RIGHT AWAY!

Please send me—without obligation—the illustrated booklet telling me

all about the Army Emergency Reserve.

NAME. SN

ADDRESS o =

TRADE — v (PW/AER)

www americanradiohistorv com



www.americanradiohistory.com

996
RADIO

BENDIX RECEIVERS —RA-10. 4- band
superhet, 150kc/s-10Mc/s. Valves:
6SK7-RF: 6K8-Mixer: 2-§SK7-1F; 6RT-
2nd det.: 6C5-BFO. 6K6-OP; 6K6-
diode. Built-in PU 24v. Ciean. Size
64in. x 154in. Easily converted to
mains as described on n. 453 of Sept.,
1957. P.W.. £4, D.p Amulcun
Beacon Tx-Rx RT- 37 /PPN-2, brand
new. composed of Tx-Rx with 9
valves (5-3A5; 3-1S5: 1-1R5): built-
in 2v. vibrator pack. spare vibrater.
headset. connector leads and 10ft.
collapsible aerial instr. book. 214-
238Mc/s. £3/15/-, p.p. 7/6. National
HRO Crystal Filter Units. 455ke/s
with crystal set and phasmg con-
trols. new. boxed. £1. 2/-. EW.S.
CO.. 69. Clxsmch Rd. Moselev Bir-

mingham,

RECEJVERS & COMPONENTS

CALLING 9iN, TELEVISION
OWNERS.—Brand new factory fresh
9in.  Ferranti Tubes. originally
£14/10/-. will replace Mazda, Brimar,
G.E.C.. etc.. £4/10/- each; 6 months’
guarantee. TOMLINS 127, Brockley
Rise. Forest Hill, S.E.23.

TRANSISTORS : OCT71/72, 12/6 each;
OC43:. 15/- each: OC72. matched
pairs. 24/-; return of post service.
A, W, W 142, Railton Rd.,
London. S.E.24.

TURRET TUNERS. brand new.
fa mous make. 12 channel. coils 1 to
5 and 8/9 ﬁtted 34/38 mc/s. com-
plete with P.C.F. 80 and P.C.C. 84.
circuit diagram included. £1/17/6,
p. end p.. 3/6: discounts for
Lhies. cash with order.

SUPPLIES (ELECTRICAL)} LTD.
Old Kent Rd.. London. S.E.1.

tested and
one price.

RECLAIMED VALVES,
perfect: huge stocks: all
5/ . plus 6d. postage each. Delivery
ny  return. 57. Chalford
Walk, Woodford Green. Essex.

ANNAKIN

Paminhonic Hi-Fi Amplifiers.  £15 15%.,

post free.
Fane \{N-nl\( rs. 3in.. £3 162, 12in.. £9
4-b v. D.C. 1! oz. New.

15in.. &
Motors.  Small.
6K8G, 7/6.

aned 6/- ea.. pOS

Valves, New. Boxed. 6VSG.
Frost Warning ﬂn-l'lmul n-
type. Only 1’6 ea.. post
Receiver No. 114 5rip. Has -EF91, 2-ELS1.
5 r'ang condenser. 124-156 Mc. New.. 25/-.
ost 9.
l:oln)\ §.000 ohm. 1 make. 3'6ea.. post1 -
Mains Transtormers.  100-250 v. mains.

148 v, mA. with various tappings. 6/-
post 2/9.

Vibrator Power Paek. New. 6 v. input.
250 v. 50 mA. out, Fully smoothed and
filtered. Very well made, 20'-. carr. 5/-
Thrpal Mues. New. Electromagnetic.
1/8. post (i}

snumllnnu ‘Chokes, 10 H. 60 mA.. 1.000
ohm. 1}l A really fine bargain, 2/-.
post 1/6.

Switeh. Slider toggle. Lv\f\rl for Vacuum
cleaners, etc. . 250 v. Only 1/-, post &d.

Fiaetrolytics. 2020 mfid., 450 v. cans., 2/-.

t 7d
I’uh'l\lmmolrrs. WW. doubie. 100K+
10%. New. Boxed. Quality job, 5/- ea.
post 1'-. 500 ohm WW. knob. In metal case.

1. - extra. post 1/3,

Nite Cells. 1.2 v. 5 AH. New, 3'- post 1/3.
Plegzey Speakers.  7in. X 4in. elllpblrnl
3ohm. New. Special price. 176 ea.. post 1/
Mainland only. No Export. C.W.0. onlv.
Send stamped. addressed envelope for Lists.

95 ASHFILLD PLACE. OTLEY, YORKS,

Low voltage |

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 5/6 per line or part
thereof. average five words to line,
minimum 2 lines, Rox No. 1/- extra.
A(lvcrllsmu(-mﬁs must be prepaid and
addressed Ad»orue«-ment
Manager, I'ructlcul Wireless.”

Tower House, Southampton St.,

Strand, London, W.C.2.

RECEIVERS & COMPONENTS
(Continued)

“ WEYRAD ” TRANSISTOR

RECEIVER
KIT—LONG & MEDIUM-
WAVE, PUSIL L

W A £9/12/6
CONSTRUCTORS IKOOI\IJ:‘T 2/-
Send S.A.E. for Shopping List.

COMPLETE

| WESTHAM RADIO SUPPLIES

Rear of 176, Abbotsbury Road
WEYMOUTH, DORSET

VALVES FOR OLD SETS, 1/- and
2/6 (tested. wovking). List stamp.
85, Charminster Ave.. Bournemouth.
SAVE ON REPAIRS, — 100,000
Salvaged Radio and TV spares.
Valves, Tubes for practically any
set made since 1936, Prices from
Lot. 17/6; F.O.T.. 7/6; Osc. Tr., G/-
Sound, 2/6: Mains, 10/-; 5
Mains, 50 -; Def. Coils.
Speakers. 5/-. Tubes,
Mazda. etc.. 9-10in.. 30/-; 12-14in..
£2/19/6; 17in.. £3/19[ﬁ all picture
tested. fitted free or sent subject to
i4 days money-back guarantee,
Muliard 6 months' guarantee. Valves:
1.000 types from 1/6; EF91. EBS1.
2/6: EF80. UF42, 10F1, 6F1.
We can save you pounds!
with enquiries or for
ST. JOHN'S RADIO.
(Bat 9838.)
RESISTORS —-100 new. wire ended.
assorted. all lypes. 7/6 box. post
free. COOK'S OF BEDFORD, 29, St.
Mary’s St.. Bedford.
SPEAKER REPAIRS, Cones/Flelds
fitted. Clock Coils Wound.
REPAIRS. Pluckley. Ashford. Kent.

complete list.
156 St. John's Hlll S.W.11.

March, 1960
| RECEIVERS & COMPONENTS
(Continued)
POWER IN PAGKETS.—Another
Super Snip this nmonth. Control
Units, Type 426A. Ref. 101b/6299.

containing 9 valves
3 slow-motion drives.
Delivered

All brand new,
and 6 Xtals.
tuneable inductors. etc.
B.R.S.. 38/6. Stamp for details. Also
brother to above. similar but 1
Xtal, Delivered B.R.S. for 24/6.
These are really good snips. so send

for leaflet now. H.T. Batteries as
usual. . J. DIGGINS, 1297183,
Radnor St.. Hulmme. Manchester, 15.
TRANSISTORS, OC71 6/6 each:
OC44. 10/6. Superb Instrument Cases.
114 x 73 x 6, new., 7/6. B.S.R.

}
41-spd TU9 singie players. 67/6, plus
3/6 p.p. D. B. CARTER, 347, Lady-
pool Road. Birmingham. 11.

Tubes. etc.
ARION
Peck-

COMPONENTS, Valves,
Write or phone for free list.
TELEVISION, 4, Maxted Rd
ham, S.E.15. (New X T152.

FM-AM STEREO
Radiogram chassis- CB8

Paired output 6 watts Plain or
Stereo Records. A hand-built
quality unit with two speakers
ONLY £20,
BEL SOUND PRODUCTS CO,,
Marlborough Yard, London, N.19.
ARC. 5078.

H.M.V,
Ultra, etc.,

15IN., English Electric 15in..
Televisions, not workm

originally = £175 each. £5/10/-,
TOMLINS, 127, Brockley Rise, Forest
Hill. S.E.23.

VALVES FROM 1/6; all
Radio. T/V Componcnts
HAMILTON RADIO (W). 237,
combe Rd. N.. Hastings.

guaranteed.
Lists 3d.
Sedles-

VALVES, Components. everything to

be cleared: s.a.e. for list. please
JOHNSON. Clayvlake. Endon. Stoke-
on-Trent.

50-\WVATT POWER AMPLIFIERS. rack
mounting, input 200,250 v. A.C; only 35/
(15/-), less valves. requires 1=MH4, 2=PX25,
1=5U4: 2iin. MILLIAMMETERS. 21in. 0/1,
20/-(2'6). TYPKE 3 POWER UNITS, ‘de luxe
model with 2 meters, 55.~ (17,8 includes 10,
returnable case). MONFTOR 56 (Indicator
248 and Power Unlt.67 ). £8 (20 -). VIBLRA-
PAKS. €v.D.C.t02°0 v. 100 m.a., smoothed
15 - (3 6). \I(l'l‘l)l(ﬂh A
FIRANSMITER IS
| 6 v. input. 10 valves . £12/10- (12
3(-8590 TR \\S\lll II~I( |!,I-( Elv Il§
6. 12. or 24 v. input, with separate Power
| Unit, £2’10-(1 -). PPLESSEY 6
TRRANSMIPTER CANS TS
for standard !9in. panels full length rear
| door with latch, ventilated top and sides.
£4/10/- (20,-) 901 BRIDGE T'NITS give
.0. output from Radio Receiver for tele
printers, undulators, etc.. 230 v. input.
£1‘1 10 - (157-). 1) A-30 OU TrUTE V ALVES,
20/- <) 40N, MOBILYE Wil
AERIALS. one plece, with loading coil in
hase eflectively Increasing length fo 12ft..

SEND FOR 40 T OF OVER
1.000 DIT [HRDRIEN

C

American super finish. 35 - (5 AMPLA-
FILIRS AMERICAN, 40/250 ohms input,
300 and 2.000 ohms output with 2=12J5 and
| 2e1246 T 28 v. input, with dynamotor.
9in. X 5in. x 5in.. 20/- (5/-).
| Amounts in brackets are carriage England
and Wales.
We haye large quantities of * bits and
[ pieves.” and can probably help your needs.
Please enquire—everyone answered.

| P. HARRIS, Organford, Dorset

www.americanradiohistorv.com

® KINGSLAND
ELECTRONIC COMPONENTS

Stupendous Offers

HURRY—A Must—while stocks last: Set
of 4 Files with Handles. Set of 13 Drills
from 1/16-1 4. Set of 4-piece. 2-way Screw-
drivers in Plastic Cases. one Neon Mains-
tester, 6-plece Saw Set consisting ot Hand.
Tenon. Keyhole etc . one Junior Hacksaw.
Bargain Price 21/-, P.P. 26.
FREER ! Small Bench Vise OR Ratchet
Screwdriver. with bargain pack consisting
of . pair throat microphones. 50 assorted
resistors. approX. 150 assorted screws.
dial pointer. 2ft. 2in. screened lead with
=ockets. cne 5 Henry 200 mA. choke. two
electrolytic_ condensers. knobs. toggle
| switches. Octal valve bases. vibrators.
headphones, wavehand swlten. four
Clo-Ax. Dplugs. assorted cofls, cartridge
lusee three potentiometers. WW multiplier.
2 assorted condensers. Festoon lamp and
holder. coil PVC wiring-up wire.
All this for 35'-. p.p. 4/6.
100 ASSORTED RESISTANCES,
| cluding W.W.. 10'-. P.p,
| 100 ASSORTED CONDE \sl RS, 10 -, p.p

in-

\I\ A*lﬁisilt'l‘l‘l) POTENTIOMUTERS,
5/-.

Open Saturday unatil one o'clock. Personal
callers welcome.

182. I\I\ln\l AN RD., NII(H.I‘DII‘( Il,
I.2. Tel.: SHO 657.. Soriu, (& i
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WANTED

FOR SALE |
|

SATISFACTION ASSURED. 12in.
Televisions £9/10/-, 14in. £16, 17in. |
£19/10/-. Write  for  quotation,
stating requirements. We guarantee
satisfaction. TOMLINS, 127, Brockley
Rise, Forest Hill, S E.23.

100 BAYS of brand new adjustable
steel Shelving, 72in. high X .34in.
wide x 12in. deep, stove enamelled,
dark green: sent unassembled; g-shelf
Bay, £3/15/-; sample delivered free:
quantity discounts. BROWN,

D., Eagle Steelworks, Heywood,
Lancs. (Tel.: 69018.)

AMAZING VALUE. Philco Shortwave
Car Radio Converters, originally £10;
fit to any existing car radio and
add six extra wavebands, 16-19-25-31-
49 metre bands. also standard broad-
cast. 6/12 volts: compact under dash
counting; chromium control pane!
with six press-buttons. Complete all
fittings and instructions, easily fitted,
45/- post free. Each instrument
brand new withh Mullard valves.
TOMLINS. 127, Brockley Rise, Forest
Hill. S.E.23.

SUB-MINIATURE SOLDERING
INSTRUMENTS

Ultra-lightweight—only | oz. ! The most
efficient tool for all Transistor and other
delicate soldering. 6 volt 9 watt. 10/9
post free. or with isolating transformer for
A.C. Mains, 14/6 plus 1/9 p. & p.

KENNETT & COMPANY

Doe Park, Denholme, Yorks.
Trade enquiries invited,

ASTOUNDING VALUE. -9in.  Tele-
visions 45/.. 12in. Televisions 70/-.
14in £9/10/-, 15in. £5/10/., 17in. £14.
Complete but not guaranteed work-
ing, as received in part exchange.
TOMLINS. 127, Brockley Rise, Forest

HIll. London. S.E.23. All famous
makes available carriage 7/6.
VALVES.--96-807s. Many others.

Offers. 10, Marnell Way., Hounslow
West.

AMERICAN MAGAZINES. — Year's
subscription. ' High Fidelity,” 50/-;
‘* Electronics World.” 43/-; ** Audio.”
35/-. Specimens.  §/- each. Full
catalogue free. WILLEN LTD. (Dept.
40), 9, Drapers Gdns., London. E.C.2.
SPECIAL PURCHASE ! 1,8001t.

Agfa-Wolfen L.P. Tape on Tin. spools.
only 32/6: 1.200ft.. 7Tin.. Ferrotape,
26/6, p. and p. 1/6. Send for com-
plete list of Tape bargains (includ-
ing American Audio Tape. BASF,
etc.) and list of new and secondhand |
Tape Recorders. E. C. F. KINGSLEY
& CO.. 132. Tottenham Court Rd..
London, W.1. (EUS 6500.)

CABINETS,
EQUIPMENT
& SPEAKERS

Write for
CA4TALOGUE.

A. L. STAMFORD
LTD., Dept. M.29,
84 Weymouth Terrace,
Loandon, E.2.

GP59 16 Gns. 3 l

A PROMPT CASH OFFER for your
surplus Brand New Valves, Speakers,
Components. Test Instruments. etc.
R.H.S., 155, Swan Arcade, Bradford, 1,

URGENTLY REQUIRED, new Radio,

Television or Industrial Valves. Also
old and obsolete types. Cash prices
offered for any quantity, Write eall

or phone: MIT 6202 201. Streatham
Rd.. Mitcham, Surrey.

WANTED VALVES

All types for prompt cash. Muit be

new. State quantity.

WILLIAM CARVIS LTD.
103, North Street, Leeds, 7,

997
SERVICE SHEETS

FAULTFINDER FILES (TV), show.
ing common faults that each receiver
Is prone to. and other useful servic-
ing information. 2/. ea. List 9d..
plus postage. S. P. DISTRIBUTORS.
11, Old Bond St.. London, W.1.

SERVICE SHEETS, Radio, T.V
5.000 models. Lists 1/.. SAE
enquirles. TELRAY, 11, Maudland

| Bk., Preston.

'SERVICE SHEETS

RADIO and Television

Over 100,000. S.A.E. for List,
stock of obsolete Radio

Television Valves.
JOHN GILBERT RADIO
20, Extension
Shepherd’s Bush Market, London, W.12
SHE 3052

Large and

WANTED. Service Sheets and
Manuals. No quantity too large, or
too small. Highest prices paid.
SULTAN RADIO, 6, Mount Ephraim
Rd.. Tunbridge Wells, Kent.

ALL TYPES of Valves wanted, PL81,
ECL80, EY51, U25, PCF80. PZ30.
uUso1, T best cash price by
return, STAN WILLETTS, 43,
Spon Lane, West Bromwich, Staffs.
(Tel.: WEST 2392.)

MISCELLANEOUS
—YOU READ MUSIC?

Then how about making yourself an
electronic organ? Constructional data
available—full circuits. drawings and
notes. It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing.

Write NOW for free hooklet and further
details to €. & 8., 20, Maude Street,
Dawlington, Durham.

MAKING YOUR OWN TELESCOPES.

Enlargers. Projectors. Viewers.
Microscopes. Episcopes. etc.. then
our booklets ‘““How to Use ExGov.
Lenses and Prisms.” Nos. 1 and 2

at 2/6 ea.. will show you easily and
quickly how to achieve the finest
possible results at lowest possible
cost. The most comprehensive lists
of optical and scientific equipment
In the British Isles is free for
s.a.e. . W. ENGLISH. Rayleigh
Rd.. Hutton. Brentwood, Essex.

PROTECT YOUR CAR AT NIGHT
“ LITON >

PHOTOKLECTRIC
PARKING LIGHT
sSwircu

will switch your lights on at dusk—off
at dawn. automatically, while you are
at work. in bed, or away from home.
Controlied by light. Transistorised.
Avold accidents, fines. Save your
hattery.
KIT OF PARTS, 52/6
BUILT AND TESTED, 57/6
Pat. Pending. Send 6d. stamp for pamphlet.
S John's Radio,” 156, St. John's
ik, S.W.11. BATtersea 9848

SERVICE SHEETS, —Huge stock at
4/- ea.  List 1/.. Immediate deliy.
€ry. GLOBE SUPPLIES, 33, Fairfield
Close, Sideup, Kent.

SERVICE SHEETS for sale, all types
from 1/-.  Free fault-finding guide
with all service sheets. 100 T/V Ser
vice Sheets covering 330 popular
models, 18/6, Radio, T/V, Electronic
Books; s.a.e. lists/enquiries, HAMIL-
'ggN RADIO (W), 237, Sedlescombe

N., Hastings,
SERVICE SHEETS (trade type)
TV a/-, Radio 3/-. " List 1/ Al

orders dispatched
C.O.D. if desired.
sale and hire. S.A.E. SULTAN
RADIO, 6, Mount Ephraim Road.
Tunbridge Wells, Kent.

on day received.
Also Manuals for

SERVICE SHEETS.—We have the
largest stock of Radio and TV
Service Sheels in the couniry for
sale at 4/. ea. Why tolerate delay
in obtaining your supplies when we

will  dispatch by return? Also
Manuals for sale and hire. Service
sheet list 1/.. Manuals list gd.

S.A.E. please. S.P. DISTRIBUTORS.
11, Old Bond Street, London, W.1.

38 SET WALKIE TALKIE
CIRCUIT INFORMATION

Alignment Procedure. Typical faults in
Ex W.D. Sets. Component |ocation
diagrams. Circuit diagram. Complete
Circuit description. Instructions for use. etc.

P.O.5/-.  Address in block capitals, please.
CAMPBELL
Laundry Lane, Hungerford, Berks.

BOOKS & PUBLICATIONS
BOOKS

for C. and @G. exams:
Tels. Principles, A and B, 9/6:
Tels. (Principles), 1 and 2, 10/6:
Maths for Tels. 1. 7/-; Maths for
Tels.. 2. 5/-; all ost free.
RIDDIFORD, 384, Tilehurst Rd.
Reading.

SOUND RECORDING

TAPE/DISC/TAPE transfer. 1,80011.
new L.P. Tape, 32/6. Unimixer
Mixing Units for quality. SOUND
NEWS, 10, Clifford St.. London, W.I.
(Continued on next page)
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SITUATIONS VACANT

OVERSEAS Qil Exploration Company
with  world-wide seismic _ parties.
offers permanent career to Electronic
Technicians. Work consists in main-
taining and operating electronic

recording equipment under fleld con- |

ditions. Live

generally in camp.
Qualification:

H.N.C. or equivalent
essential, with practical experience
in electronics. Home leave every 2
ears. Box No. 24.

T'V AND RADIO, AM.BritIRE..
City and Guilds. R.T.EB. Cert.
etc.. on '‘No pass—no_ fee' terms.
Over 95% successes. For details of
Exams and Courses (including
practical apparatus) in all branches
»f Radio. T/V and Electronics. write
for 148-page handbook. free. B.I.E.T.
(Dept. 242G). 29. Wright’s Lane.
London. W.8.

STUDY RADIO, TELEVISION AND
ELECTRONICS with the world's
largest home study organisation—
I.CS. Courses for the enthusiast and
for those secking examination quali-
fication. Brit.I.R.E., City and Guilds.
= .T.E.B., etc. Build your own equip-
ment with Practical” Radio Course.
Write today for Free hook:. INTER-
NATIONAL CORRESPONDENCE
SCHOOLS. Intertext House. Parkgate
Rd. (Dept. 5i1A). London. S.W.Il.

A.M.I.Mech.E.,, A M.Brit1.RE.. Cityv
and Guilds. G.C.E.. etc.. bring high
pay and securityv. ““No pass—no
fee ' terms. Over 95% successes.
For details of exams and COuUrses in
all branches of Engineering. Build-
ng. Electronics, etc.. write for 148-
page handbook. free. B.ILE.T. (Dept.
242B). London. W.8.

20000000000000000000

Acareerongoodpayina
s skilled, expanding trade

RADAR OR
WIRELESS

MECHANIC
in the

Royal Air Force

Immediate vacancies ; full
training for suitable applicants
in skilled radar and wireless
maintenance, etc., full allow-
ances and all found; month’s
leave a year; chance to travel,
plus all the wider interests
of Service life. Call or write
for details to : Cent ral'Recruit-
ing Office, (PW 525a) Victory
House,Kingsway,London,wc2

:‘..................

PRACTICAL WIRELESS

| CITY AND GUILDS (Electrical.
etc.). on '* No pass—no fee'' terms.
Over 95% successes. For details of
Electrical Engineering, Applied
Electronics. Automation. etc., send
for our 148-page handbook. free and
post free. B.LLET. (Dept. 242a).

29. Wright's Lane. London. W.8.

ELECTRONIC TECHNICIAN: H.N.C.
with Electronics or exceptional prac-
tical experience; maintenance and
operation magnetic playback systems:
geophysical fleld or playback experi-
ence an advantage; Hayes/Orpington
| area. Box No. 25

I EDUCATIONAL

INCORPORATED Practical Radio
| Engineers home study courses of
radio and TV engineering are recog-
nised By the trade as outstanding
and authoritative, Moderate fees to
a limited number of students only.
Syltabus of Instructional Text is free.
The * Practical Radio Engineer ™
| journal. sample copy 2/-, 6.000 Align-
ment Peaks™ for ~Superhets. 5/9.
Membership and Entry Conditions
booklet. 1/-. all post free from the
SECRETARY. I.P.R.E. 20. Fairfield
Road. London. N.8.

AT LAST-—-at a reasonahle cost—
quality Hi-Fi in your home by build-
ing it vourself under our new svstem.
Free brochure from: Dept. 21 P.W.
RADIOSTRUCTOR. 40. Russeli
Reading. Berks.

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,

LEARN RADIO AND ELECTRONICS
the new practical way! Hosts of
absorbing experiments carried out at
home under expert guidance to teach
ou Radio in a new. enjoyable and
Interesting way. Construction. ser-
vicing and fault finding on equip-
ment made easy for the first time!
No previous experience needed.
mathematics used. Free brochure
from: Dept. 11 P.W RADIO-
STRUCTOR, 40, Russeli St.. Reading.
Berks.

LEARN-AS-YOU-BUILD Course in
basic radio, electronic and electrical
theory with practical training build-
ing a 4-valve TRF and 5-valve super-
het radio receiver; Signal Generator
and High-quality Multi-tester. Write
for free book: INTERNATIONAL
CORRESPONDENCE
Intertext House, Parkgate
(Dept. 541). London, S.W.11.

+LEARN ,

RADIO & TV
SERVICING

for your OWN
BUSINESS/HOBBY
@ by a new exciting no-maths
system, using practical equipment,
recently introduced to this country.
FREE Brochure from :—
RADIOSTRUCTOR

DEPT. G77, 46, MARKET PLACE,
READING, BERKS. 3/60
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EDDY’S (Nottm.) LTD.

172 ALFRETON ROAD, NOTTINGHAM

Surplus New and Guaranteed Valves

DAF96 8/3 | EF80  6/6 | U2S 12/~
DF96  8/3 | EF85 7/ U3l 7/9
DH63 7/6 EFS6  Il/- | U3S 8/6
DKS1  7/- | EFSI 4/~ | UB4l 8-
DK92 8/6 EL4l  9/3  UY4l  6/6
DK96 8/6  EL42  9/6 | VATGT 12/6
DL96 83 ELs4  8/3 | 1D5 9/6
EABCBO 7/9 | EL8S 10/6 | L4 3/9
EB34  1/6 ELSI  4/9 | IRS JE
EB4l  7/-  EYSI  9/6 | 155 6/6
EB91 4/ EY86  9/6 | 1T4 4/9
EBC4l 8/9 | EZ8O  6/9 | SU4G  5/9
EBFB0 8/6  GTIC 7/6 | 6C4 3/6
ECCBI 6/-  MUI4 8/- | 6KIG  2/3
ECC82 7/~  Pé6l 2/6 | 6K8G  6/6
ECC83 7/6 | PCC84 8/6 | 65GTM 5/~
ECCB84 8/9 PCF80 9/~ | 6SN7GT 4/9
ECCBS 8/6 | PEN36C 9/6 | 6XSGT 6/6
ECH42 8/9  PEN46 5/- | 6V6G_ 5/9
ECL8O 9/6 | PL8I 11/6 | 6V6GT 6/6
ECL82 10/6 PL82  7/9 | 6X4 6/—
EF36  2/6 | PY31 86  12A6  5/6
EF37  4/- | PYBO  6/9 | 25A6G 8/-
EF4l  8/6 | PYS8l 86  807(B) 3/9
EF42  7/6 | PYB2  T7/6 | 954 1/6

LUXEMBOURG EXPANDING
AERIALS. Compact and casy to fit. No
technical knowledge required. Greatly
improves reception. 3/ll. Post 6d.

THROAT MIKES. I/-. Post 6d. Could
be used for electrifying musical instru-
ments.

JACK PLUGS. Standard. 1/il. Post éd,
DIMMER SWITCHES. Ideal for train
speed regulators. 1/Il. Post 9d.

HANDMIKES. Carbon. 3/il. Post /-

SPECIAL OFFER—CAR RADIO
KITS. 7 transistors, long and medium.
2 watts output, R.F. stage and auto-
matic gain control. 6 or 12 volts,
Complete kit with cabinet. 10 gns.
Post and Packing 5/-.

VIBRATORS. 12v.. 4pin. 4/1l. Post |/-.

NIFE ACCUMULATORS. Midget
Single Unit. Size 3" x 2" x {7. 7 amp.
hours. 1.25 volts. 1/1l. Post and Packing
1/6.

HEADPHONE CORDS. High Quality.
6 ft. lengchs. 1/11 Pair. Post 6d.

SPEAKER GOLD GRILLE. 61" x 47, 1/-.
Post 6éd.

GERMANIUM DIODES. /-
9/6 dozen. Post 4d.

NEON MAINSTESTER /| SCREW-
DRIVERS. 3/l11. Post 9d.

RECTIFIERS. RM! 4/9, RM2 6/6, RM3
7/6, RM4 15/-, RM5 19/6. Contact cooled.
200-60 m.a., 7/6. Posc 1/-.

CONDENSERS. Tubular wire end (not
ex-govt.). 8 mfd., 450 v., 1/9 ; 8-8, 450 v,,
2/6 ; 16 mfd., 450 v., 2/9 ; 16-16, 450 v., 3/9 ;
16-8. 450 v., 4/-; 32 mid., 450 v., 3/9;
32-32, 350 v., 4/-. Post I/~

CRYSTAL SETS. Complete
bands. High Gain. Good quality.
Post and packing 2/-.

each,

2-wave

19/}

HEADPHONES. High Resistance to
suic above crystal set. Good quality.
12/11 pair. Post and packing [/6. ‘

Any parcel insured against damage in
transit for only éd. extra per order. Al
uninsured parcels at customers’ risk.
Postage and packing 6d. per valve extra.
Over £3 free. C.0.D. or C.W.O. only.
C.0.D. charge 3/- extra.

S.A.E. with all enquiries.
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PADGETTS RADIO
STORE

40, MEADOW LANE, LEEDS, !

Indieator Units.—Type 166A or Type 116.
Complete with tube and all Valves, EF50s,
etc. Good condition, 25/-. Carr. 7/6.

1154 Transmitters.—Model M. Four wave
band. Good condition, complete with
Valves, Meters, etc.. 16/-, Carr. 12/6.

Tube  Unit  HBC928H.—Complete  with
3BP1 tube (guaranteed tube), less Valves,
Switch Motor and Transformer. 18/-.
Carr. 8/-. Condition of case. Store soiled.
Spare tube. 10/-.

VCRY7 Tubes new. 7/6. Carr. insurance 7/-.
Mu-metal Screens 4,-. Post 2/-.

Shecial Offer of Reconditioned Uitra
T.V. Sets, Model 815. 14in. T.V. for all
B.B.C. and LT.V. Stations. Perfect results
and sold with a Money Back Guarantee.
For £12 only, Tube sent in separate carton.
Carriage per B.R.S.. 17/-.

Receiver  Type 3645.—The  cleaned-up
1355. complete with 7 VR65, 1 VROY Valves.
With valves. 12/-. Less Valves, 6/-. Carriage
per B.R.S. 7/6.

Bush T.V. 24C. 12in. T.v. B.B.C. and
LT.V. Perfect Pictures. £9. Carriage 17/-.

Bush, Pye, Ultra, 12in. B.B.C. only.
Perfect Pictures. £6. Carriage 17/-.

Twelve Ineh T.V. Chassix. Complete with

L.O.T., Focus Coils. etc. ess valves, 15/-.

Pye. Ultra. Plessey. Bannar. Ekco, Marconi,

‘etc. Carriaze per B.R.S.. 5/-. Chassis

l4e_ss L.O.T. and Focus Coils for 5/-, Carriage
Y

Speakers from T.V. Sets.  All Perfect.
X 4, 10/- ; 8in., 6/8 : 6in.. 6'6. Post 2/6.

Send 3d. Stamp for Bargain List of Valves
and Small Components.

WA IS AP PSP SIS

PRACTICAL WIRELESS

WIRING ACCESSORIES

Return of Post Service. Lowest Possible
prices consistent with high quality. Money

{ back guarantee.

Il‘\C Cable Flat Twin with E. 3 Core
1.044 £2. 1. 8 £215. 1 £2.19. 4
3.029 £2.14. 2 £3. 8.11 .19
3.036 £3.16. 5 £4.10. 9 £5.10.10
7.029 £4.19.11 £6. 1.11 £6.18. 3

TRS CABLE
1.044 £2. 3. 5 £213.11 . 0.10
3.029 £2.15. 9 £3. 6.10 £4. 5. 4
3.036 £3.15. 2 . 6. £5. 8. 7
7.029 £4.13.10 £5.18. 2 £6.16. 7

Prices per 100 yds. All sizes stocked Sup-
plied in 25. 50. 75 or 100 vd. lengths. 7.029
and above cut to length—no cutting charge.
Carriage paid on all orders over £2. Full
range of accessories available. Send for
complete lists.

ELECTROSURE

118, FORE STREET, EXETER
Phone : Exeter 56687,

TRANSFORMERS

| Suppliers to B.B.C,, I.T.A., and leading radio
manufacturers. Single or long runs. Prompt
delivery. Home and export. Rewinds to
all makes.

FORREST TRANSFORMERS LTD.,

SHIRLEY, SOLIHULL, WARWICKS
Tel : SHI 2483

12 v. D.C. MAGNETIC SWITCH. Cuts
out on 2 a. overload or dead short. 13/6.
CUT PRICE TOOLS. 5in. side cutters.
b/-. 5in. plated round nose tapered pliers,
5'-. 7in. flat-nosed tapered pliers, 8/6.
Pocket neon_testers with retractable
screwdriver, 5/-.
NEW RBOXEID BSR
AUTO-CHANGERS,
£6/19/6. Carriage 5/-.
OUR  FAMOUS TRANSFORMERS.
Input 200:250. Output tapped 3 to 30 v. 2 a.
or5.11. 17 v. 5 a. Each 24/8.
F.W. METAL RECYIFIERS. 12/6 volt.
la. %8 : 3a..,13/-; 4a.,17/6 ; 6a.. 27/6.
TOGGLE SWITCHES DPDT. 3/6.
MICRO SWITCHES. Make & Break. 5/6.
MAINS TRANSFMR. & RECTIFIER.
Output 12 v. 1 a. D.C. 19/6.
NICKEL NIFE BATTERIES. 12v. 254,
Size 3x 22 x 1in. 8-, or 3 for 16/-, 4 for 21/-.
ARMY MORSE KEYS. 3/-, P.P.
RELAYS, We hold large stocks. Any
contact combination and operating cofl
voltage supplied from 3/-,
KEY SWITCHES from 3/-.
FULL SIZE IUS CHROME VANA-
DIUM STEEL TWIST DRILLS. Sets
—1 . 8/6. Small sets, 4/-.
6 OIt 12 v. RELAYS. With 4 make
contacts. 6/-,2for11/6, 3 for 16/-.4for 21 '-.
VERY POWERFUL GEARED SMALIL,
]1%". D.C. MOTORS, instant stop, 3x 11in.
/6.

UAg 4-SPELD
200/250 v. A.C

ol

All items new, quaranteed & post free except
where stated.

Lixts sent on reqguest. Post orders only {o
THE
RADIO & ELECTRICAL MART

29 STATION APPHOACIH. SUDBURY
TOWN. WEMBLEY. MIDDX.

PETHERICK’S
RADIO SUPPLIES

22, High st., Bideford, N. Devon.

4/6 TRANSISTORS 4/6

RED SI"0TS. 4/6 : WIHTE SpPOT.
Yellow/Green, 5/6: Red/Yellow,
CRYSTAL DIODES. 1/- each ; GEX 34.
4’- ; Mullard OA70 or OA81 Diodes, 4 - cach
CRYSTALSFET COILS M.L. With Circuit,
2/6 : DRR2 Coils, 4/-: VARI-LOOP.
| STECIKX MW Coil with Transistor Circuit.
4/-: 2 Mfd. 150 volt Electrolytics, 1/6
REACTION CONDENSERS, 0001, 3/-;
1 . 3/9; .0005. 4/- ; Miniature .0005, 4/- :
HEADPHONES for Crystal Sets. Light-
weight. 14/- pr. British Volume Controls,
less Switch, 3/3; D.P. Switch, 5/9.

All sent POST FREE in U.K.

FREE MULTIMETER CIRCUITS for
100 1A, & mA. or | mA. meter. Send
stamp only.
PRECISION WIREWOUND
RESISTORS

| Watt, | to 1,000 ohms, 1%, 2/9 ; 0.2%+
0.0l ohm, 4/3 w0 5 K. 1%, 3/3; 0,29, 49.
Your value wound to order.

Wirewound Resistors. | W. 1% at 1/6.
| ohm, 10, 20, 50. 100, 200, 500, | K., 2K.,5 K.
| High Stab. Resistors. } W. 1% at 176 ;
9 K., SOK., 100 K., 220 K., 225 K., 500 K.,
[ITM,15M,22M., 68M,

Leather Meter Case with shoulder
| strap, 6 x 4§ x 2, int. with partition, 5/-,
p. & p. I/-
| 1% Shunt for | mA. 100 ohm Meter.
Ranges 10, 100, 1,000 mA., 8/6. For 500 nA.
500 ohm meter, ranges 5, 50, 500 mA., 8/6.
We can quote for special shunts.
] 100 pF, 1,000 pF, 0.01 xF, all 2%, S.M. I/- ea.
PLANET INSTRUMENT CO.,

l 25, Dominion Ave., Leeds, 7.

58 :
10/9 ;

999

TRANSISTOR
AUDIO  AMPLIFIERS

230 mW

Class B push-pull using
GET114 transistors, op-
erating from a 6V supply.
Class B single-ended

push-pull (Transformer-
less)  using  GET114
transistors, operating

from a 9V supply.

Class B push-pull using
GET114 ‘transistors op-
erating from a 6V supply.
Class B single-ended
push-pull  (transformer-
less) using GET1!4
transistors, operating
from a 9V supply.

500 mw

Class B push-pull using
GET!14 transistors, op-
crating from a 6V supply.
Class B single-ended
push-pult  (transformer-
less)  using GETI14
transistors, operating
from a 12V supply.

W

Class B push-pull using
GETI116 transistors, op-
perating from a |2V

2 W

supply.

Class B single-ended
push-pull  (iransformer-
less) using GETIIS

transistors (mounted on
“ x 3" fins) operating
from a 12V supply.

These are a selection
from the range of audio
amplifier circuits using
G.E.C. transistors. For
details of any of these
circuits or information
on the wide range of
G.E.C. transistors, plcase
write to :

G.E.C. SEMICONDUCTOR DIVISION

School Street, Hazel Grove,
STOCKPORT, CHESHIRE,

il

www americanradiohistorv. com
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FREE LISTS

ANAASAN

SUB-MINIATURE TRANSISTOR
COMPONENTS : A SELECTION
2 mfd. I} v.w. 4 mid. 6 v.w.. 30 mfd.
6 v.w., 2/- each ;: 500 mfd. 6 v.w.. |/6
200 mfd. 3 v. w., 2[3

2p 2w Sl|de Switch, 2/6 ; Push-
button on/off,

Jack Plugs, 4)-; Socket. 4f/-: with
Switch, 5/-.

2lin. Speaker, 11/16in. deep. 3 ohms.
17/6. P.P. 9d.

7.Section Chromed Telescopic Aerial
3fc. 6in. open, 12/6.

Perdio Type moulded Cabinet with
gold trimmings. Size 5I x 3} x liin.
(Red or Blue). 12/6. P.P. 9d.
Sub-miniature Magnetic Microphones
(List 30/-), 15/-.

EX-UNIT CONTROLS

5K Sub-min. Printed Circuit with
Switeh (List 12/6), 5/-.

20K Sub-min. Printed Circuit with
Switch {List 12/6). 5/-.

SK  Sub-min. Printed Circuit less
Switch (List 12/6), 3/-.

20K Sub-min. Printed Circuit less

Switch (List 12/6), 3/-.

SEND FOR FREE COMPLETE
TRANSISTOR COMPONENT
LIST: Includes Transformers, Ferrite
Aerials, Speakers. Tuners, Chassis,
Cabinets, Phones, Switches, Controls,
Coils.

THE LARGEST RANGE IN THE

COUNTRY

VALVE REDUCTIONS
(WHEN PURCHASED IN SETS)
TP25, VP23, HL23/DD, PEN25 (or QP25)25/-

lA7GT INSGT ICSGT, 1Q5GT (or

3QSGT) 2 ... 35/-
X66. KTW6I, DH63, KT63, USO . 30/
6KBG. 6K7G. 6Q7G, 5Z4G. 6V6G ... 32/6
IRS. 155, I T4. 1S4 0or (354 0r 3v4) ... 25/-
DK96, DF96, DAF96, DL96 35/-
6K8G. 6K7G, 6Q7G, 25L6GT 25Z5

(or 2SZ6G) 35/-
12K8GT, |2K7GT IZQ7GT 3SZ4GT

3SL6GT (or SOLGT) 4
125A7GT, 12SK7GT, {25Q7GT. 35Z4GT.
35LGGT (or SOL6GT) 32/6
1/6 per set of Valves.
FREE VALVE LIST BY RETURN.
AAPAALAPAALNANAAL AP AN

CAR RADIO VIBRATOR UNITS

2 volts 7-pin Synchronous
12 4

- |‘1‘6
12 7 |2/6
S w AN ' 12/6
[3 4 ,, non- synchronous .. 7/6
{7 ) ... 5§/
AP AAAAAAAAAAAAAA LS PIAPL

PACKARD
BELL PRE-AMPLIFIER
Low Impedance Mic. Pre-Amp. 6SL7GT
and 28D7. Complete in screened box with
leads. jack-plugs and handbook.
BRAND NEW IN CARTONS. 12/6, P.P. 2/-.
ANAAALARSAASAANASNANANNAAANS

8-1M. HIGH-FLUX SPEAKER

Complete in Black Crackle Case. 3 ohms

Speab~r. 45/-. P.P. 2/6.

LA AAAAAS

TRADE ENQUIRIES INVITED ON

ALL ITEMS AND DO-IT-YOURSELF
UNITS

QUARTZ

J/WWJ'J‘N,’WW\/\I\NV\MNW

%

LARGE RANGE OF VALVES, TUBES,
CRYSTALS, METERS, TEST UNITS TRANSISTORS, POTS,

MAINS TRANSFORMERS,

MINTIATURE COMPONENTS RECTIFIERS.

SHORT
Chassis Size 10x 10 x 4in.

Slow-motion Drive.

OR COMPLETE

+ ALTERNATIVE MODEL:

N aaratad

SHORT-WAVE RADIO

% 3 Wavebands (10 to 550 metres)—650 kc/s to
2 Mc/s, 3 to |1 Mc/s to 30 Mc/s.

% S-valve Marconi Superhe(

* A.C./D.C. 200 to 250 v. mains.

% 7 x 4in. Speaker ; Gram. input.

*

+ Frame Aerial.

Now £6.15.6 pr.3/6.

IN PORTABLE CABINET,
£7.12.6, P.P. 4/-.

MEDIUM, LONG AND

—— THE WORLD IN YOUR HOME ——

’N‘JV\AWMMM’\’\MNNV\MAM/\AMI\MNNWV\M’W\

A.C., D.C., R.F. METERS

0-15 v 2‘ M.I.  (AC) F.R. 8/6
0-40 v .C. 7/6
0-150 v. = 12/6
0-200 v. LEY 12/6
0-13 kv. ! 15/~
0-2! kv. .C. 15/-
0-500 UA .C. 5976
0-400 UA .C. 59/6
0-1 mA .C. 22/6
2.-0-2! mA .C. 12/6
0-50 mA .C. 7/6
0-100 mA .C. 10/~
0-150 mA .C. 7/6
0-500 mA .C. 12/6
0-750 mA (a% /-
0-1 amp .C. 6/~
0-3 amp .C. 6/
0-12 amp .C. 10/-
0-30 amp. (C 7/6
5-0-5 amp. (e 10/~

FREE COMPLETE LIST ON RE-
QUEST. (INCLUDES MULTI-
METERS, AVO & CABY, TRIPLET,
ETC., AT EASY PRICES)

AAAPAALANSANNALP NSNS

TRANSISTORS  &F°
3] 5,'

PRICES DOWN 1t M7
SHORT-WAVE, AUDIO, R.F, IF.

AND POWER.

SBO78 20 Mc/s emW H.F. ... 10/~
SB30S 25 Mc/s 10mW H.F. ... 15/-
SB23I 30 Mc/s 10mW H.F. ... 22/6
SB23IR 50 Mc/s 10mW H.F. ... 30/-
XB104 | Mc/s 120mW Audio 10/~
XCI10! matched pairs 325mW 32/- pr.

XA104 6 Mc/s 90mW Osc/Mixer 18/
XA103 4 Mc/s 90mW RF, {F . 15/~
XCi21 —  200mW Power ... 17/-%

XC 131 Matched pairs only 500mW pr.34/-

OCI70 70 Mc/s 70mW S.W. 35/~
ocClé 8 watts Power ... 54/
OC44 15 Mc/s 60mW Osc/Mixer 19/6
oC45 6 Mc/s 60mW REF. IF 18/6
OC71 600 kc/s 100mW Audio... 10/-

OC72 matched pairs 350mW 32~ pr.
Red Spot 800 k¢/s 125mW Audio. §/-
White Spot 5 Mc/s 125mW RF, {F 7/6
Photo Transistor 100mW 10/-
VI15/10P 10-wart Power 15/—
FREE DATA AND COMPLETE LIST
ON REQUEST. ALL TYPES ARE
FULLY GUARANTEED.

CRYSTAL MICROPHONES

AND INSERTS
ACOS AND OTHER WELL-KNOWN

MAKES. BRAND NEW.
lin. Square . " . T/é
Ilin. Square ... . i .. 16
Iin. Round . . o S8 e TG
I‘.in. Round ... ... 8/6
{%in. Round ... o o l4-
2in. oy .. 1276
{in. Square, exaunits. 3/6
Acos 39-1 Stick Mic. “with _ Stand
39/6, P.P. 1/6
Acos 40 Desk Mic. 25/~ P.P. 16

All guaranteed. P.P. éd. any type.
AAAAAAAAAANAANAANNS NN

TRANSMITTER/RECEIVER
Army Type 17 Mk. Il. Complete with
Valves, High Resiscance Headphones,
Hand Mike, Instruction Book and Circuiz.
Frequency Range 44.0 to 61 Mc/s. Range
approximately 3 to 8 miles. Power
requirements : Standard 120 v. H.T. and
2 v. L.T. Ideal for Civil Defence and
communications.

BRAND NEw 45/-  P.P.S5/-.
44-61 Mc/s calibrated wavemeter for
same. 10/- extra.

AAAAAAALAPPAPAAL AN
TYPE 38 TRANSMITTER/
RECEIVER

Complete with 5 valves.
dition. These sets are

In new con-
sold without

guarantee, but are serviceable.
7 to 9 M¢/s

Headphones 7/6 pair.

Throat Mike 4/6. Canvas Bag 4/-.

P.P. 2/6.
Junction Box 2/6.
Aerial

A.C./D.C. 0-500 volts. {in 5 Ranges) D.C.

0-500 mA {in 5 Ranges). RESISTANCE
0-20 K.
COMPLETE WITH LEADS AND

LEATHER CASE 79/6 pp. 2/
FULL GUARANTEE.

HENRY’S (RADIO) LTD.

Oprosite Edgware Road Tube Station. PADdington 100873

s, HARROW ROAD, EDGWARE ROAD,
PADDINGTON, LONDON, W.2.
OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock

SEE
BACK
PAGE
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PRACTICAL WIRELESS it

Practical Wireless

——BLUEPRINT

ALL OF these blueprints are drawn full-size and

although the issues containing descriptions
of these sets are now out of print, an asterisk in the
list below denotes that constructional details are
available free with the blueprint.

The index letters which precede the Blueprint Number
indicate the periodical in which the descriptior
appeared. Thus PW refers to PRACTICAL WIRELESS;
AW to Amateur Wireless and WM to Wireless
Magazine.

Send (preferably) a postal order to cover the cost of
the Blueprint (stamps over -6d. unacceptable) to

Title Number  Price

CRYSTAL SETS

Junior Crystal Set
Dual-wave Crystal Diode

PW94* 2/-
PWwW9s* 2/6

STRAIGHT SETS
Battery Operated

Modern One-valver PW96* 2/6
All-dry Three PW97+ 3/6
Modern Two-valver PWog* 3/6
SUPERHETS
Mains Operated
A.C. Band-pass Three PW99* 4/-
A.C. Coronet-4 PW100* 4/-
A.C./D.C. Coronet PW10]* 4/-
MISCELLANEOUS
The PW 3-speed Autogram . —* 8/-
The PW Monophonic Electronic
Organ . . — 8/
TELEVISION
The PT Band I1I Convertor . —* 1/6

SERVICE—

PRACTICAL WIRELESS, Blueprint Dept., George
Newnes, Lta., Tower House, Southampton Street,
Strand, W.C.2,

———

SPECIAL NOTE
HE fcllowing blueprints include some pre-war
designs and are kept in circulation for those
constructors who wish to make use of old com-
ponents which they may have in their spares box. The
majority of the components for these receivers are no
longer stocked by retailers.

Title Number  Price
A.C. Fury Four PW20* 2/6
Experimenter’s Short Wave PW30a* 2/6
Midget Short Wave Two ... PW38a* 2/6
Band-Spread Three (Battery) PW68* 2/6
Crystal Receiver PW71* 2/-
Signet Two (Battery) PW76* 2/6
Simple S.W. One-valver PW388* 2/6
Pyramid One-valver PW93* 2/6
BBC Special One-valver ... AW387* 2/6
Short-Wave Two AW429* 2/6
Short-Wave World Beater AW436* 3/6
Standard Four Valve S.W, WM383*  3/6
Enthusiast’s Power Amplifier WM387*  3/6
Standard Four Valve WM391* 36
Listener’s 5-Watt Amplifier WM392* 36

TELEVISION

Argus Television Receiver . —* 3/-
Simplex Television Receiver ... =™ 3/6

| QUERY COUPON

I This coupon is available until 5th March, 1960 |
and must accompany all queries in accordance

| with the notice on our * Open to Discussion ™’ ]

i page. I

! PRACTICAL WIRELESS, MARCH, 1960 |

Published on the 7th of eacg month by GEORGE NEWNES. LIMITED, Tower House, Southampton Street, Strand. London. W.C.2, and
S|

printed in England by W.

EAIGHT & SONS. Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON &

GOTCH (A/sia), LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. Subscription rate including postage for one year
Inland £1.3.0. Abroad £1.1.6 (Canada 19s.). Registered at the General Post Office lor the Canadian Magazine Post.
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Entirely New Design in Transistor Portable Radios ! “ For Style, Quality Performance

(14 CONT|NENTAL—6 9% Combined Portable/Car Radio. and Value for Money."

e,

Medium and Long Wave Full Tuning.
¥ Plessey Printed Circuit Total Cost of all Components
% 6 Ediswan Transistors
Y 57 High Fidelity Speaker £| 1. |0 . 0 p.p. 3/6
I ?r??eTrY::/I z;:?;feu'kg?;lpm including Cabinet, Battery,
% Slow Motion Tuning Transistors, Car Radio, AVC
Y Full instructions and all necessary items.
Y Printed Circuit marked
with C_omponent Nur_nbers
% Trimming Tool Supplied A highly sensitive and selective portable
% Double Tuned I.fs fully tuneable on medium and long waves.

Performs equally well as a car radio.

All components available separately. Low running costs. good looks and care

Send for g‘:i‘:p:ﬁseﬂéi\?‘"d phicesy ofdconstrucuon combine to produce a (Size 94" 7% x 31
radio equal to commercial receivers in ize x i
DELTONSTRARIONSEIODEL the 20 gns. class. [ Weugmubs)‘
All Components for the Popular L] TRANS.STOR 8 ) £I0 19.6 .. 2/6 FREE BOOKLET
MAJOR—2 * 4-stage reflex ! MAJOR—3 * S-stage Reflex

+% Medium wave : Circuit.
(Two-transistor Pocket Radio) " tunable ! RED'SPOT (TFI:SECEKJTRARNAss?g)OR + No Aerial or
- Very sensitive ! : Earth.

L\Jaor[ha'erial or TRANSISTORS ‘ g % )\ b'e E’!Lr:‘,[m‘Volume
((,:o[m'plete lay- Y 3 Ediswan
ut ! & : T : )
Over 6 months 2 = EACH C é ran.5|stors

% Medium Wave
on one battery. Tomng

% % %

o i &g Do Size 41 x 3 x

wegne o017 § WHITE-SPOT i

69/6 TOII);.LI/CE::(.)ST o 'Pp:o;es. il 7 6 (As Described in** R.C.” Sept.'59) {Phone:
NEW BOOKLET FREE :  All components sold & oo dece LisT e 87/6 PP. 1/6 NEW BOOKLET FREE
separately. (Beware of Imitations.) G AT FANTASTIC OUTPUT, TERRIFIC RECEP-

GOOD RECEPTION ANYWHERE ! TION. GUARANTEED ANYWHERE

o

SUPER 6 % Plessey Printed Circuit.

THE MINOR

SIX TRANSISTOR -MEDiUM ¥ Mullard Transistors. TOTAL COST
AND LONG WAVES -
o % 3-inch Sensitive Speaker. O~ TCRRCO

. PONENTS, IN-
+ full Medium & Long Waves. | ¢ UDING CAB-

Y Size 7 x 4} x 2in. INET AND i

BATTERY. q .

x2x{in. 3

Recommended by us as being one of i%_st:gi :eﬂtxﬁeiumt‘z:r‘::l
the easiest to build 6-Transistor £9 Io P.P4 aerial + Smallest yet.
printed circuit superhet receivers "SI ER2,6 TOTAL COST WITH CASE AND
cver offered. All parts sald MINIATURE EAR-PIECE

separately. All parcs sold separately. 49/6

-Diagram .and List Free.
LIMITED QUANTITY onLy.) FREE LIST ON REQUEST PP 16

« PRACTICAL TRANSISTOR CIRCUITS ” A BOOKLET PRODUCED FOR THE HOME
CONSTRUCTOR CONTAINING TRANSISTOR

Total CIRCUIT DIAGRAMS. PRACTICAL LAYOUTS.
ALL TRANSISTOR UNITS DESCRIBED Cost ] PP. | BATA AND  INFORMATION. ~ALL COM.
—_— ‘ l PONENTS USED ARE READILY OBTAINABLE
| RADIO CONTROL RECEIVER (27 Mc/fs) ... ... 50/~ | 1/ FROM US.
2 R.F.IF. GENERATOR (450 kfcs to 3 Mc/s) | 25/ | -
3 UGHT OPERATED SWITCH e s 1- (Ist Edition) ONLY 2/- POST FREE.
4 SQUARE WAVE GENEdRATOR (Audlo) 209- 1/- i————-———-'-———-———-—_.
5 SIGNAL TRACER (Audio I.F. R.F.} . e . 3776 1/6
6 HEARING AID AMPLIFIER ... .. .. . 95/ I;- E TO HENRY’S (RADIO) LTD.
7 | 3-CHANNEL AUDIO MIXER.. e A28 /- nclosed please find remittance value 2/- for
8 AUDIO GENERATOR T as)- 17 I ‘ Practical Transistor Circuits,”’ Radio Receiver
5 ADDON AMPLIFIER (250mW powerstage) . 59/6 16 Leaflets and Components Lists.
10 2 WATT POWER STAGE {for Continental) .. 52/6 2/- NAME :
|1 BABY ALARM—100°, SAFE .. 926 2- | |(BLOCK CAPITAL
12 TOP BAND TRANSMITTER (I'8 to 2 Mc/s) .. 51/6 1/6
13 (370 12MC/S XTAL OSC. o6 - laboRess o
14 35 METRE C.wW. TRANSMITTER ... ... .. 27/6 - i

A?JEVET.OITNglEI?E HENRY’S (RAD'O) LTD. 5, HARROW ROAD, EDGWARE ROAD,

PADDINGTON, LONDON, W.2.
Opposite Edgware Road Tube Station, PADding:on 1008/9 OPEN MONDAY to SAT. 9-6, THURS. | o'clock.

B &
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