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ADCOLA Soldering

Instruments add to
your efficiency

ADCOLA 64
for Factory Bench
Line Assembly
A precision instrument-supplied
with standard 3/16" (4.75 mm)
diameter, detachable copper
chisel -face bit*.
Standard temp. 360°c at 23
watts.
Special temps. from 250°c -
410°c.

*Additional Stock Bits
(illustrated) available

COPPER

B38 -3.2mm

B14 11" - 2.4 Imrn

CHISEL FACE

CHISEL FACE

B 24 -& - 4.75 no,,, MEEW0111yEB

B 12 -h" - 4.75 mm EYELET BIT

B 58 " - 6.34 mm CHISEL FACE

LONG LIFE

B 42 LL - 4.75 nun CHISEL FACE

C

B 38 LL 4. - 3.2 mm CHISEL FACE

- - - -

B 14 LL 14. - 2.4 mm CHISEL FACE

B 44 LL ,, SCREWDRIVER.,

Don't take chances. We don't.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they're so popular. You get
consistent good service ... relia-
bility ... from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

/41DCOLA
(Bari T.S.o Mork I

Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
Telephone: 01-622 0291/3  Telegrams: Soijoint London Telex .Telex: Adcola London 21851

EX RENTAL TV's
17 2 YEARS'GUARANTEE 19"

SLIMLINE SLIMLINE
405 ONLY FREE ILLUSTRATED 405625

LIST OF TELEVISIONS BBC 2LI 1.19.0 17"-19"-2r-23" E29.19.0

WIDE RANGE OF MODELS
DEMONSTRATIONS DAILY

. .
CARR. INS. e.

30 -

STEREO RECORD
PLAYER CABINET

MATCHING
SPEAKER CABINET-------

iil i,,

Cloth covered. Two
Size 14;" 24- 131--.

&
EXTERNAL

E5.19.6

ti,1

tom_ Blue Black.
P. &P. 10;6.

TV TUBES

GUARANTEED

6,-

IA -79 6,

Exchanged

REBUILT

2 YEARS

17' & 19--119 -, 21" &

Bowls. Carr. 10.6.

SPEAKERS GALORE. BRAND NEW 10;-. P. & P. 1/-. 21" 80;
4" 100 , 3' 5" 811, 7" 4"and 8" 3 311.

TRANSISTOR CASES, 5,- each. Cloth covered & plastic. P. & P. 3 .

PRESS BUTTON SWITCHING UNITS. 4 Banks 3 6. 6 Banks 56.
P. & P. I .

TRANSISTORS 26 EACH. 0C44, 0C45, 0071, OCE11, 00810, AF114.
AF 117, AC 128.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone 01-478 6001-2-3 Stamp for Free List

PHOTOELECTRIC KIT
CONTENTS: 2 P.C. Chassis Boards, Chemical., Etching Manual, Infra -Red Photo -
translator. Latching Relay, 2 Traninator., Condensers, Resistor., Gain Control,
Terminal Block, Elegant Case, Screws, etc. In fact everything you need to build a
Steady -Light Photo-Switch/Counter/Burglar Alarm, etc. (Project No. I) which can be
modiaed for modulated -light operation.

PHOTOELECTRIC KIT

39/6
Postage and Pack. 2/6 (UK)

Commonwealth:
SURFACE MAIL 3/6

AIR MAIL 81.0.0
Australia, New Zealand

S. Africa, Canada and U.S.A.
Also Essential Data Circuits

and Plana for Building
10 Advanced Designa

INVISIBLE BEAM OPTICAL K T
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and
1 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counter., Door Opener., etc.
CONTENTS: 2 lenses, 2 mirror., 2 45 -degree wooden blocke, Infra -red filter, projector
lamp holder, building plans, performance data, etc. Price 19/8, Postage and Pack.
1/8 (U.K.). Commonwealth: Surface Mall 2/-; Air Mall 8/,

LONG RANGE INVISIBLE BEAM OPTICAL KIT
CONTENTS: As above. Twice the range of standard, kit. Larger Lenses, Filter,
etc. Price 29/6. Postage and Pack. 1/6 (U.K.). Commonwealth: Surface Mail
2/6. Air Mail 10/-.

JUNIOR PHOTOELECTRIC KIT
Versatile Invisible -beam, Relay -lees, Steady -light Photo -Switch, Burglar Alarm,
Door Opener, Counter. etc., for the Experimenter.
CONTENTS: Infra -Red Sensitive Phototranalstor, 3 Transietors, Chassis, Plastic
Case, Resistors, Screw., etc. Full Sine Plans, Instruction., Data Sheet "10 Advanced
Photoelectric Design.".
Price 19/6. Postage and Pack. 1/8 (U.K.). Commonwealth 2/-; Air Mail 41-.

JUNIOR OPTICAL KIT
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plana, etc. Every-
thing (except plywood) to build 1 miniature invisible beam projector and photocell
receiver for use with Junior Photoelectric Kit.
Price 10/6. Poet and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/-; Air Mail 4/ -

YORK ELECTRICS
335 BATTERSEA PARK ROAD, LONDON, S.W.I I

Send a S.A.E. for full details., a brief description and Photographs of ale Kits and all
52 Radio, Electronic and Photoelectric Projects Assembled.



knight -kits FANTASTIC
LOW PRICES!

Due to huge purchase these superb U.S.A. construction kits can be offered at 25°-50% off recommended list
prices. Absolutely complete with most detailed construction and operating books. Available from all branches

or by mail order for 7 6 CARRIAGE AND PACKING on each kit. Two kits or more carr. free.

KG -865 50 Watt Stereo Amplifier Kit

ItE I, 1' X 4 1.'1...17'IMEN
-

All Silicon Transistors for Stability,
Cleaner Sound Extremely Wide .

miPower Bandwidth and Frequency me
tam

Reeponse50W INF Power Out-
putSpecially Selected Low -Noise
Preamp TransistorsTwo Printed Output: ),, ii 111E. 7511' per channel: 5.111.

eontinuons sine autuRotpoisoo: - Id II, 1,Circuit Boards bur Fast Easy to,avoiltOutput Impedances: .1 through 10 ohms.
Assembly Convenient Front -Panel plus stereo headphonesellt Distortion: under I°

al fialiZ and i .00011z mired 4 : 1 at rated poresStereo Headphone JackeTeak- Input Sensitivity: Magnetic Phono. it r:
finished Extruded Aluminium Front Tuner and Auxiliary, .100.nE Power Require-

"menu::/4//- %.Io I', 5011. rt.c.PanelTwo a.c. Convenience Out- Recommended List Price L34.19.6: 24 ORS.lets. kss.unbled 20 GAS. Teak ease LS Extra

to

ALL SILICON TRANSISTORS

The NEW KG -980 71=111111111111111\,
Stereo FM Receiver
Kit
Designed lo Satisfy the Most
eritieal Listener

R.F. and I.F. Panels Assembled and AlignedFront Panel Stereo Headphone Jack
and Speaker Muting SwitchFull Controls including Tape Moaitor50W I.H.F.
OutputUsable I.H.F. Sensitivity: 3i,i Frequency Response: IdB, 30 to
I5,00011: Harmonic Distortion: teas than 1.0% A.M. Suppression: more than
:0dB0 Channel Separation: 4011811 Complementary TranslormerlessPowerOutput: .;011' 1.11 I' (.2.:11" per rhanoteI); .1111' conlinttotes sine mareIPregoakey
Response: Id B. I., to .to,OoontPower Bandwidth: 90-20,000110 at 1% harmonic
distortion  Two R.F. StagesStereo Indicator light. Recommended1.11 i.. c/12.19..1: 89 GNS. A.,..1.1,1,1 49 GM. T.al. c.., 5 GNS. Etra.4 1'

STAR ROAMER 5 -Band Shortwave Receiver
&outspread: electrical. calibrated
,,-/00se,uitioty: iopr for
loldB signal-to-noise rorioI.F.
Bandwidth: SkIlz of MIR down .

 Best Frequency: variable. -----.:---1-.- - iOlil
0-5kHzSpeaker: liar permanent _L ---*--:--4L----------_-_,
maluel 1PePower Supply: ,,,,,_ _ __ .... ...... ...

bated, transformer operated
Headphone Output: lore loupe -
itanccValve Complements: -Ai-     IP-
1-68E6. I -gH/16. 1-12AX; ,
I-0.4 KG Or 1-0A115Power IV
Requirements: 230-250E. II Hz
ar.: /411.411Covers 800 to 400kHs and 650klis to 30MHx in 5 Band -switched
Ranges0Superheterodyne Circuit includes controlled regenerative I.F. elate  A.V.C.
reduces fading and blasting; A.N.L. cuts noise to a minimumAerial Trimmer
effectively peaks incoming signals for best receptionIlluminated "8" Meter: Large.
Easy -to -Read 71in Slide Rule Dial.
liccunommded List Price V 1.19m: 14 GEL .4nmeitible.I ri ice 19 ORS.

Kit

a

KG -625 Deluxe 6in Vacuum Tube Voltmeter Kit
Huge Sin Meter Scale Rangen: d.e. a 0 .;
1,-5 15 50 150-500-1,5001' full seal,
Accuracy: :): of full scale reading
Input Resistance: 11,11 a to 1,5001'
Ranges: uses It 1.5 5 15 50 150-500- 443- lb1,5001' foal scale. 0-12-11-12-110-120- _
1,400-1,200E full sealeAceorsey:
-I_ 5%111Frequency Response: rh Idli, 301Iz
to 3MM: ±3d11, 301I2 to 5.1tHrOhm- ( . 0 .5........meter Ranges: a-7,000-40,000 ohms:
0_1-10-100-1.0003117Hattery: 4! E (2 -....Recommended List Price £24.19.0:
12 ORS. KO 620 118 KO 623 (Sonic -
Rances) but 4., in Scale: 9) ORS.

KG -375A Deluxe Solid -State
Tutte-up mid trouble -shoot any COI . perform

aehtal road tests

ll'a :reseal resters in one . . . do all thin

Set Engine Idle and Automatic Trans-
mission Shift PointsDetect Condition of
Point SurlacesDetect Distributor Wear
41 Check Voltage and Current Regulators
Check Generators for both Current and
Voltage OutputFind Poor or Open Earth
CircultsDetect Variation in Dwell Angle.
Recommended List Price £23.17.0:
15 GM Assembled Price 21 (INS.

Auto Analyzer

0 --- -
-- -

16-4. . . -,---

Kit

to-. ........

es

.
*am.-- *Rai

100 -in -1 Electronic Science Lab
1.00K .4 7' T II E PROJECTS FOC CAN 11 l'I Lb

Electronic ScaleElectronic Timer Signal
GeneratorHybrid Light MeterSignal
InjectorMorse Code Humer Electronic Cat
bietronomeCode FlasherCW Monitors
OhmmeterBoat HornHybrid Radio
Hybrid Voice RelayAir-powered Radio
Polarity CheckerValve Checker. '

I tichai,: Dual Headset  Photocell') --___
SpeakerMetereAerial.Transistors.

Recommended List Prier 216.0: 9) ORS.

KG -64020,000 ohms/Volt VOM KitWHY NOT BUY THE PAIR?
KG -371 Deluxe Solid-
State Timing Light -4.41---- -..r----irt.BP: PROFESSION A I, SIZE 63 RANGE .I1 CITI METER

A.C. Volts (12 Basra): 0-.-1-3-10-10-10-200-100-300-
, min -2,000-4,0o° I'  D.C. VOHS (U Runs) : 0-04-1,6-,
10-10-50-200-400-500-1,600-2,000-1,000 YOutput Volts

N

(8 Ranges): 0-2-4-.5-46-40-80-200-400 VOResislance (8
Ranges): 0-1,000-100,000 ohms -10 seeps. Centre scales al I '! .

1,200 cud pioKnoro.c. Current (10 Ranges): 0-S0-16°
-Pm-soop..1. N-/G-200-400sx.4, .6-76.412Deoiliele (12 Ran

ges): - r.:, to +:449D.C.Senaitivity: 20,000 ohms per roll or
10,000 ohms per colt (Junction of seale multiplier snitch)

Aimennigilbm.

IP

IP ,1,,)0     
Pm -formatter surpasses assembled nulls - ----.

. costing ranchmoreL
Helps Set Ignition TimingChecks Synchronisation of Double .Breaker ArmsChecks for Sticking Automatic Spark -Advance ' , '
MechanismeChecks Distributor Cam WearBuilt-in d.c. Power ..
SupplyReliable Solid -State CircuitYour car gives More milt. - 1.per gallon; Improved performance; Greater reliability. ....---..-
Remmlnended List Price £12.10.0: 9 GNS. tvallable tssembled
Oni,

wpm., Response: 2011z to beyond L.OokHzAoeuraal:
% . a. oTest Leads: one red. one black. each 'Sin loapMultiplier Resin-d.c. 39 , V
'tors: All 1% carbon film.

Recommended List Price g 16.19.6: EONS. Assembled Price 12 GU.

We offer you fully tensilised polyester;mylar and Standard Long Double Triple

r...cording characteristics as top grade tapes. Quality ein. 300ft. 4/11 4in. MoOft. 5/6 Pin. 600ft. 11/. bin. 1,80011. 20'-
SONTAPEP.V.C. tapes of identical quality hi -fl, wide range Sin. 13011. 8/5 3in. 226ft. 5/9 3in. 300ft. 4i- 4In. 900ft. 18-
.ontrol manufacture. They are truly worth a few Iin. 60011. 7/6 Iin. 900ft. 10/6 Pin. 1,200ft. 16t- 5!in.2,400ft.114i-

more coppers than acetate. sub -standard, jointed Olio. 90011. 10/6 Stin.1,200ft.111/- kiln. 1,80011.19/. 7111. 3,110011. tai-

Aj
nt cheap Imports. TRY ONE AND PROVE IT Tin. 1.200ft. 11/6 Tin. 1,800ft. 19/6 Tin. 2,400ft. 27/- QuadrupleYOURSELF. 3I0. 6001t. 8 6

Portage 1;- reel. lust free less 5.', on three reels. Quality and Trade enquiries invited. NOTE. Large lope stocks at all branches.

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Tripletone, Linear, Rodgers, Truvox, Ferrograph, Wharfedale, etc., etc.

TECHNICAL
TRADING

All Moil Orders:-
* ARUNDEL Tel.

73Quen Street

* BRIGHTON c'r4t1.7397'; Road

* SOUTHSEA 1 Clarendon Road

* PORTSMOUTH 3R5it15. 2 cret 1;0)4

* SOUTHAMPTON 7r2er.agsgre"

PERSONAL CALLERS Welcomed at all
Branches where there are large Hi-Fi and
Component stocks at the keenest prices
including:

GARRARD 1025 Autochangers complete
with GARRARD STEREO CARTRIDGE
 GNS.
MAGNETIC CARTRIDGES Goldring 1100H
n GNS.
Shrive AT33 L7.10.0 (Both Listed over CIO)
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X. s
TMK METER KITS EXCLUSIVE

These two meter kits by TMK offer the unique opportunity of building a really
first-class precision multimeter at a worthwhile saving in cost. The cabinets are
supplied with the meter scale and movement mounted in position. The highest
quality components and 1% tolerance resistors are used throughout. Supplied
complete with full constructional, circuit and operating instructions.

20,000 O.P.V. Multimeter. Features
24 measurement ranges with mirror
scale. Large 3 / 2in meter. Full

scale accuracy: DCV and current: =2%, ACV: j3%,
resistance 3%. Special 0.6V DC range for transistor
circuit measurements.'
SPECIFICATION
 DCV: 0-0.6-6-30-120-600-1,200V at 20K/OPV.  ACV:
0-6-30-120-600-1,200V at 10K/OPV.  DC Current: 0-04-6-
600mA.  Resistance: 0-10K 100K-IM-10M/ohms (58 -580-
5 -8K -58K at mid -scale).  Capacitance: 04:102-0-2µF (AC
6V range).  Decibels -20 to i-63dB.  Output: 0-05µF
blocking capacitor. Uses two 1.5V (U7 type) batteries.
Black bakelite cabinet-Size 51 x 3.9i 1iin Complete with
test leads.

MODEL 200

KIT PRICE ONLY 92/- Pest 3

MODEL 5025 50,000 0.P.V. FEATURING
57 MEASUREMENT RANGES

Uses an entirely new range selection mechanism which permits the use of a really
large meter in a more compact cabinet. The range selected is indicated on the
meter face. High speed rotary rangy selection knob; polarity reversal switch,
shielded meter movement with overload protection circuit; Special µA and mA
measurement ranges.

SPECIFICATION DCV: 0-025-2.5-10-50-
250-1,000V at 25K/OPV. 0-01 25,1.25-5-0-25-
125-500V at 50K/OPV. ACV: 0-3-10-50-250-
1,000V at 2.5K/OPV. 0-1.5-5-25-125-500V
at 5K/OPV. OCµA: 0-25pA at 125mA:
0-50µA at 250mA. DCmA: 0-29-25-250mA
at 125mV; 0-5-50-500mA at 250mV. DC
Amps: 0-5A at 125mV; 0-10A at 250mV.
Resistance: 0-10M/ohms. Output: Capacitor
(01µF, 400Vw) in series with ACV ranges.
Decibels: -20 to I 81-5dB. Operates on two
1.5V balls. Black bakelite cabinet, size

x x 21in. Complete with test leads.

KIT 00.10.0 Post 6/

MODEL 5025 AND TESTED
B£L1E2.1R0E0AD Y

TM -5
S K ohms V POCKET
MULTIMETER
Another new look pocket multi -meter from Lasky's
providing top quality and value. The "slimline'
impact resistant case-size. qin x x 1fin,
fitted with extra large nin square meter. Read-
ability is superior on all low ranges; making this an
excellent instrument for servicing transistorised
equipment. Recessed click stop selection switch.
Ohms zero adjustment. Buff finish with crystal
clear meter cover.

 DC/V: 3-15-150-300-1,200 at 5K/ 0 Resistance: 0-10k0, 0-1MO.
OPV. 0 Decibels: -10dB to = 16dB.

 AC/V:6-30-300-600 at 2.5K/0 PV.  Complete with test leads, battery
 DC Current 0-300,.A, 0-300mA. and instructions.

LASKY'S PRICE 59/- Post 26

TM -1
The first of Lasky's new -
look top value meters,
the TM -I is a really tiny
pocket multimeter pro-  DC/V: 0-10-50-250-
viding "big" meter accu- 1,000 at 1K,OPV.
racy and performance.  AC/V: 0 -10 -50 -250 -
Precision movement 1,000 at 1K/OPV.
calibrated to =-3°o of full  DC CURRENT: 0 -
scale. Click stop range 1mA, 100mA.
selection switch. Beauti-  Resistance: 0-150ka
fully designed and made  Decibels: -10dB to
impact resistant black +22dB.
case-with white and  Complete with test
metallic red/green figur- leads, battery and
ing. Ohms zero adjust- instructions
meet.

MINI -TESTER
1Kohmsvolt

Size Only
x

LASKY'S PRICE 39/- Post 26

TMK 100,000 OPV AUDIO DEVELOPMENT
" LAB MODEL "
A highly accurate yet rugged Multitestet
using a 10µA meter hand calibrated to a D.C.
accuracy of 3% of full scale. Special
features-ultra large meter scale 6+ x 3fin
incorporating an entirely new type of rang*
selection panel which gives instant range
identification without taking your eyes from
the meter. An audible buzzer is provided for
easy short testing. SPEC: D.C./V ranges:
09, 2-5. 10, 50, 250, 500, 1,000V at 100K/O.P.V.
A.C./V. ranges: 3, 10, 50, 250. 500, 1,000V at
5K/O.P..V. D.C. current: 0-10, 100µA, 0-10,
100mA, 0-29, 10A. Resistance: 0-1K, 10K,
100K, 10M, 100M/ohms. Decibels: -10 to
49.4dB. Continuity test: Audible buzzer.
Operates on x 11.5V U2 and 1 x 15V B. 154 type
batteries. Cabinet size 7/ x 6f x 3{in
Weight 41b.

LASK Y'S

PRICE

117.15.0 Post 5 -

SONICS AS 57
ELEGANT BUDGET PRICED
BOOKSHELF SPEAKER SYSTEMS
The AS -57 is a real space saver. This fine miniature high-fidtylity speaker system
will provide good quality sound anywhere in your home at remarkably low cost:
Designed for use where space is at a premium, the AS -57 system is ideal for the
small apartment or isolated listening area. The special high efficiency 5 x 7in
full range speaker has a frequency range of 70-18,000Hz with a peak handling
capacity of 10 watts. Imp. 8 ohms. Finish: oiled walnut. Size 51 X 15}

LASKY'S 5 per PAIRPRICE POST 101 -

AD -309K
The new
AUDIO DE-
VELOPMENTprcisioncounter-
balanced pick-
up arm-ready
fitted with she
outstanding
AD -76K magnetic
cartridge is co nnnnn cted of brass throughout, heavily chrome -
plated; uses needle and miniature ballrace bearings; both
come and fine balance adjustment is provided. The fixed head
has standard tin. mounting centre and is finished in black enamel
with chrome lifting spur. Completely wired, with all fixing nuts and waken. Arm rest
also supplied. Tech. details: Overall length 285mm; needle to pivot length 22.1nun,
offset angle 24'; overhang lOrnm. Requires single 7/I6in. dia. mounting hole.

PRECISION PICK-UP ARM
COMPLETE WITH AD -76K

MAGNETIC
CARTRIDGE

LASKY'S PRICE £8.10.0 Post Free

AUDIO DEVELOPMENT AD -76I(
Stereo Magnetic Cartridge. Frequency response:
20-20,000Hz. Output: 5mV. Stylus: Diamond LP. 1/11,/
Tracking force: 2 gms ±05 gm.
Replacement stylus type JS.P1 41/- post free.

Post
Free

AUDIO DEVELOPMENT AD -96K
Stereo Magnetic Cartridge. Frequency response: Pu
20-20,00014z. Output: 5mV. Stylus: Diamond LP. r.3.1006/ FreesTracking force: 2 gms.
Replacement stylus type Y.960S 51/6, post free.
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Audio Tronics 71 McDONALD
NOW AVAILABLE
The 1971 edition of Lasky's
Audio-Tronics Catalogue
is now available
on request
44 tabloid pages packed with 1,000's of items from the largest stocks
in Great Britain, everything for the Radio and Hi-Fi enthusiast,
electronics hobbyist, serviceman and communications ham. Over
half the pages are devoted exclusively to every aspect of Hi-Fi
(including Lasky's budget Stereo systems and a fabulous new range of
Package Deals), Tape recording and Audio accessories plus

LASKY'S AMAZING MONEY
SAVING VOUCHERS, THIS
YEAR WORTH OVER £32
This year Lasky's introduce an
amazing new Credit card scheme
giving holders £50 interest free
credit per month.
All the goods shown in the 1971 Audio-Tronics Catalogue are avail-
able now from any of our branches or by Mail Order to any address
in the U.K. or Overseas - bringing the benefits of shopping at
Lasky's to you in the comfort of your home.

DON'T DELAY
send today your name and address plus 15p for post and inclusion in
our regular mailing list only.

THE AMAZING
Astrad ORION
THE WORLD'S SMALLEST 6 TRANSISTOR

TWO WAVEBAND RADIO

THOUSANDS SOLD

Made to the highest space-age
standards - this remarkable
micro -size set measures only

1 ie I in yet it contains
6 transistors and other compo-
nents combined in a photo etched
circuit, only I fin tuning
capacitor, ferrite rod aerial,
battery, wave band selection
switch, etc. Output to a high
impedance crystal earpiece, giving
ample volume (automatically adjusted) and clear tone. Brief tech. spec.:
Waveband coverage -Medium wave 525 to 160kHz, Long wave 150kHz to
480kHz. Sensitivity 35MV max. Selectivity - 10dB (at 30k Hz de -tuning).
Power source: I I.4V Mercury battery.
The Orion is supplied complete with battery and attractive black
and ivory plastic ion/carrying case (matching the Orion).

LASKY'S PRICE ONLY 29/6 COMPLETE

Never miss your favourite music, sport,
news -the Orion is on ideal gift for all,
providing a constant source of enjoyment
without disturbing others.

BARGAIN PACKAGE DEAL
Comprising-ORION RADIO, rechargeable
battery and battery charger. £2 Post 4/-
BATTERY CHARGER AVAILABLE SEPARATELY 17/- post 2/6Lasky

207 EDGWARE ROAD, LONDON. W.2.

33 TOTTENHAM CT.RD, LONOON, W1P
Open all day 9a rn 6 p m Monday to Saturday

109 FLEET STREET. LONDON, E.C.4.

152/3 FLEET STREET, LONDON, E.C.4.
Open all day Thursday. early closing 1 p m Saturday

9R8

McDONALD

MP.60
High -precision low -
mass fully counter-
balanced pick-up arm,
heavy balanced turn-
table, simply
operated controls,
viscous cueing device,
slide in cart-
ridge carrie, four
pole motor.

PROFESSIONAL
FOUR SPEED
PLAY UNIT

LASKY'S 21.50
PRICE
complete wick £15 00plinth and cover POST 40p.

SERIES
SINGLE

POST
35p.

610 AUTOMATIC TURNTABLE
Same specifications as the MP60 but with synchronous four pole
motor and full automatic change facilities.

LASKY'S PRICE £15.45 POST 35p.
WITH PLINTH AND COVER £18.45 POST 40p.

510 AUTOMATIC TURNTABLE
Counter balanced pick-up arm, pressed steel turntable, bias com-
pensator, viscous cueing and synchronous four pole motor.
LASKY'S PRICE £13.45 POST 3Sp.
WITH PLINTH AND COVER £16.95 POST 40p.

310 AUTOMATIC TURNTABLE
Low mass square section pick-up arm, cue and pause lever, visual
stylus pressure indicator, slide in cartridge carrier, four pole motor.
LASKY'S PRICE £9.95 POST 3Sp.
WITH PLINTH AND COVER £13.45 POST 40p.

BSR McDONALD PACKAGES
PACKAGE No. 1
BSR McDONALD SIO 4 Speed Autochange L16.03
AUDIO DEVELOPMENT AD76K Magnetic Cartridge E 4.50
BSR Afromosia Plinth with black mounting board L 4,44
BSR Smokec Perspex Dust Cover L 3.17
Recommended retail price L28.14

LASKY'S PRICE £24.95
ADD L5.50 if MZ100/E is preferred
ADD L6.50 if Shure M44/5 is preferred

PACKAGE No. 2
BSR McDONALD 310 4 Speed Autochanger E12.95
TTC2I03 Stereo Ceramic Cartridge i 1.95
BSR Afromosia Plinth with black mounting board E 4.44
BSR Smoked Perspex Dust Cover L 3.17
Recommended retail price £22.51

LASKY'S PRICE £18.95
ADD 50p if BSR Ceramic Cartridge is preferred

JUST ARRIVED
New Las y's
C60, C90, C120. Exclusively
made for us in U.S.A.
Great Savings!

EACH FIVE FOR TEN FOR
C60- 7/6 331- 62/-
C90- 12/6 56/- 100/-
C120-17/6 75/. 139/.
U.S.A. Casette head cleaner 10/6. Post I '-
Post 1/. each, five for 2/-, ten for 3/-.

Rac1io 3C. 31. zi-Lfut,
Tel. 01 -723 3271

Tel: 01-636 2605

Tel: 01 -353 5812

Tel: 01-353 2833

HIGH FIDELITY AUDIO CENTRES
42-45 TOTTENHAM CT. RD, LONDON, W1P 9RD. Tel: 01-580 2573
Open all day 9 a m 6 p rn Monday to Saturday

118 EDGWARE ROAD, LONDON, W.2. Tel: 01-723 9189
Open all day Saturday early closong 1 p m Thursday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, El 2BN Tel: 01-790 4821
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BRAND
SE N
FOR

I204001 1/6
1204002 1/8
1204003 2/-
1204004 2/-
1N4005 2/6
1N4006 3/-
184007 4/-
1204009 1/8
1N4148 1/0
20210 12/8
20240 49/6
213301 4/-
20302 4/6
20303 6/-
20306 6/-
20308 6/-
213309 6/-
20371 4/11
20374- 5/8
20381 6/-
20382 6/-
20383 5/-
2N404 4/6
2/4696 3/-
2N697 8/8
220698 8/6
2N706 2/-
2N706A 2/8
2N707 9/8
220708 3/-
2N914 4/6
28916 4/6
28918 7/6
2N919 4/-
28920 6/-
214922 8/6
220930 6/-
2N1131 8/-
2201132 6/-
2201303 4/6
2201304 6/-
2N1305 5/-
2N1306 6/-
2201307 6/-
2N1308 8/-
2N1309 5/-
2201613 4/8
2202147 15/-
2202160 18/6
2N2287 251-
2N2646 10/6
2202904 61-
2)12905 7/8
2202925 4/-
2N2926 2/13
2203011 5/-
2203053 5/-
2203054 10/-
2N3055 15/-
2N3702 2/6
2203703 2/6
2203704 8/8
283705 8/6
283707 8/-
2203709 9/6
2N3710 2/6
2N3711 2/6
2203730 10/-
2203731 12/8
2N3794 2/8
2203819 7/-
2203820 17/8
2203823 17/8
2204058 8/6
2204061 11/-
2N4286 3/-
2204288 3/-
2204289 8/8
2144290 3/-
284291 3/-
2204292 8/-
40361 11/-
40962 12/-
28001 10/-
28002 10/8
28003 9/6
28004 9/6
28005 14/-
28012 25/-
28019 20/-
28017 15/-
28094 12/6
28036 85/-
28920 9/-
28921 8/-
28322 7/6
28323 10/-
28324 12/6
28512 9/6
28701 8/6
28702 11/-
28791 8/6
28732 8/6
28733 9/6
AA178 8/6
AAY12 6/-

NEW FULLY

NEW
AAZ12 4/-
AAZI3 2/6
AAZ17 2/-
AC126 5/-
AC127 5/-
AC127Z 10/-
AC128 5/-
ACI53 4/-
ACI54 8/-
AC169 8/-
AC176 6/-
AC187 6/-
AC188 6/-
ACY17 6/-
ACY18 4/-
ACY19 8/-
ACY20 4/-
ACY21 4/6
ACY22 8/8
ACY28 8/8
ACY34 4/-
ACY36 5/-
ACY39 11/-
ACY40 3/-
AD140 10/-
1.0149 10/-
AD161 7/6
AD162 7/8
AF102 12/6
AF114 6/6
AF115 6/-
AF116 em
AF117 5/-
AF118 12/6
AF124 6/-
AF125 5/-
AF126 4/-
AF127 4/-
AF139 8/-
AF178 9/8
AF181 8/8
AF186 8/-
AF239 8/-
AFYI9 22/6
AFZ11 12/8
AFZ12 151-
A8Y26 5/-
A8Y27 7/8
ASY28 5/-
A81(29 11/-
A8Y67 9/6
A13221 8/8
AU1(10 18/6
B3M 19/8
BA110 5/-
BAY31 2/-
BC107 2/6
BC108 2/6
BC109 2/6
BC113 Oh
BC116 8/-
BC118 7/8
BC134 7/6
BCI35 6/-
BC136 7/-
BC137 8/-
BC138 8/-
BCY30 5/8
BCY3I 6/-
BCY32 10/-
BCY33 4/-
BCY34 5/-
BCY38 6/-
BCY39 9/6
BCY40 8/6
BCY42 5/-
BCY43 5/-
BCY70 4/-
BCZ11 7/8
BC147 3/9
BC148 2/9
BC149 4/-
BF152 6/-
BF194 8/8
BF195 8/-
8D124 12/6
BBN3000 6/-
BF115 5/-
BF154 8/-
BF158 6/-
BFI59 19/-
BF163 8/-
BF167 5/-
BFI73 6/-
BF180 7/6
BF181 7/6
BFX30 8/-
BFX88 5/-
BFY20 12/6
BFY50 4/6
BFY51 4/-
BFY152 4/6
BFY53 8/6
BFY64 8/6
BLYIO 20/-
BLVD. 22/6

GUARANTEED

LIST
BPY10 15/s
B8X20 3/8
B8X21 41-
B8X76 2/-
1113Y27 4/-
BSY28 bi-
B8Y29 5/-
BE3Y50 bi-
B8Y53 5/-
B8Y68 5/-B81/67 51-
B8Y95A 4/6
1113Y95 3/-
BY100 8/8
BY103 4/6
BY126 5/-
BY127 4/-
BYZSO 0/-
BYZI1 7/-
BYZ12 6/-
BYZ13 4/-
BYZ15 20/-
BYZ16 12/6
GIBT102 8/-
GET103 4/6
MPF102 8/6
MFF103 7/-
MPF104 7/6
MFF105 8/-
014 5/-
0A7 4/-
0A9 2/-
0A10 5/-
0A47 2/-
0A70 2/-
0A71 2/-
0A73 8/-
0A74 8-
0A79 2/-
0A81 2/-
0A85 2/6
0A86 4/-
0A90 2/-
0A91 1/5
0A95 1/6
01.200 1/6
0A202 2/-
0A210 5/-
0A211 718
OAZ225 7/8
OAZ228 7/8
OAZ229 9/8
OAZ231 9/8
OAZ234 7/8
0AZ238

9/60016 8/6
0019 7/6
0020 19/6
13022 9/8
0023 10/-
0024 10/-
0025 7/8
0026 5/-
0028 12/6
0029 12/8
0035 10/-
0036 12/8
0041 5/-
OC42 6/-
0043 81-
0044 4/-
°CO 3/60046 516
0070 2/6
0071 3/-
0072 6/-
0073 8/-
0074 8/-
0075 5/-
0076 5/-
0077 8/-
0078 67-0081 5/-
0081D 4/-
CC82 bl-
0083 5/-
0084 5/-
00122 10/-
00123 10/-
00139 5/-
00140 7/6
00141 15/-
00169 4/-
00170 6/-
00171 6/-
00200 7/6

00202 12/6
00203 7/8
00204 8/-
00205 19/6
00206 15/-
00207 15/-
OCP71 19/6
ORP12 11/-
ORP60 8/-

TRANSISTORS

 NEW PRICES
INTEGRATED CIRCUITS
.1.,,

1 12+ 25+ 100+500+daps 9/9 9/- 6/- 7/3 6/6
UL923 11/6 11/9 I I /- 10/- 9/3
SL403A 42/6 41/- 401- 37/6 35/-
MC 1303 52/6 OP 45/- 40/- 35/-
M C1304 55/- 50/- 47/6 41/6 37/6
PA246 52/6 48/- 45/- 40/- 35/-

2N 3055 15/-
Mallard 115 watt

Silicon Power
25 + 13/-

100 + 11/-

2N3819 7/-
Texas F.E.T.

25 + 6/-
100 + 5/3
500 + 4/9

2N2926 2/6
NPN Planar
All Colours
25 + 1/8

.100 + 1/6

2N2646 I0/6
Motorola

Unijunction
25 + 8/9

100 + 7/6
500 + 6/9

AFI39 6/-
Siemens V.H.F.

15+ 5/3
100 + 4/6
500 + 3/9

AF186 8/-
Mallard V.H.F.

25 + 71-
100 + 6/-
500 + 5/-

4" 17025 + 4/3
5/-

100 + 3/6

BYI26 3/-
Mallard 800v
I amp Plastic

25 + 2/6
100 --2

,,,,,..,,... , ,- Pt-
25 + 5/3

100 + 4/6

Brili47-
Mallard 6a 200v

25 + 3/6
100 + 3/2
500 + 1/10

BY127 4/-
Mallard 1000v
I amp Plastic

25 + 3/3 '

100 + 3/-

BT102/500R 15/-
Mallard Thyristor

500 p.i.v. 6.5a
25 + 11/6

100 + 11/-

BC107/8/9 2/6 ea.
I.T.T. Planers

25 + 2/3
100 + 2/-
500 + 1/9

OCP7I 19/6
Mallard Photo

25 + 17/3
100 + 14/9
500 + 13/6

0A200/0A202
lio

SILICON Diodes
25 + 1/6

100 + 1/3
SOO + 1/1

0C28 12/6
Mallard Power

25 + Ill -
100 + 10/-
500 + 8/6

0C42 6;-
Mallard

25 + 5/3
100 + 4/9
500 + 4/3

0071 3/-
Mallard

25 + 1/3
100 + 1/- '''
500 + 1/9

0015 3/6
Mallard

25 + 3/-
100 + 2/6
500 + 2/-

BCY34 S/ -
Mallard

25 + 4/3
100 + 3/9
500 + 3/6

OC7S 5/-
Mallard

25 + 4/3
100 + 3/6
500 + 3/-

I N4001/2/3 1/6
I amp 100-300v

25 + 1/4
100 + 1/1
500 + 1/-

0C20 19/6
Mallard 100v
25 + 15/9

100 + 14/6
500 + 13/3

ZENER
DIODES

.......,..
In11.11mla 2/6

400-600v I amp
25 + 2/-

100 + 1/9
500 + 1/6

400 MW 5%
BZY88 Range
All Voltages
13v -33v 3/6
25 + 2/9

100 + 2/-
1N4006/7 3/-

205_1500v I amp
25 + 2/10

100 + 2/6500 + 2/3

500 + 1/9
1000 + la
any one type

OC139 5/-
Mallard

25 + 4/-
100 + 3/3
500 + 31-

OCt40 7/6
Mallard

25 + 6/-
100 + Si-
500 + 4/ -

PLEASE NOTE MINIMUM ORDER SHOULD BE I0/ -
Quantity prices 100+ Phone (01)723
0401 Ex. 4. All listed devices are from

Pleasestock at tin, of going to press. Please
add 1/6 post packing to your order.

NEW AUTUMN
DEVICES, NEW PRICES. ASK FOR

36, SEND FOR FREE COPY
TODAY. Discounts 10% on 12 + any
one type. 15% on 25 + any one type.nyis !slim ,3,0,300-NrwAT -

ot) 723 1008.9
OPEN MON-SAT 9arn6pm MOPS 9am,lp,

Take your Wellerchoice*
in Soldering

Low Initial Cost *
Low initial cost Marksman irons, to cover most soldering
needs. Screw -in tips on 15W and 25W make it easier to
change the tips, which are nickel -plated and factory pre -
tinned for longer life. The shanks are stainless steel to
concentrate heat at the tips.

Instant Heat for Rapid Soldering *
Instant heat soldering guns to deal with intermittent
soldering. Working heat is reached within seconds of
pressing the trigger, so the job is finished in less time than
it takes for a normal iron to heat up. Expert dual heat
(100/140W) and Heavy Duty (275W) models available.
Alternative tips available for plastics working.

Weller Electric Limited
Redkiln Way, Horsham, Sussex Tel 0403 61747

I MILLION SILICON PLANAR
TRANSISTORS

NPN-PNP PLASTIC AND METAL CAN
TYPES

Clearance of manufacturers' seconds, selected in types and guaranteed
no open or short circuit units. Ideal cheap transistors for radio
enthusiasts, manufacturers, schools and colleges.

TYPE STNI8
Silicon Planar Transistors npn TO -18 Metal Can. Types similar to:
2N706, 2N2220, BSY27-95A, BSX44-76-77.

Price: 500 [9,1,000 [IS
TYPE STP18
Silicon Planar Transistors pnp TO -18 Metal Can. Types similar to:
BCY70-72, 2N2906-7, 2N2411 and BCI86-7. Also used as comple-
mentary to the above npn type device type STNI8.

Price: 500 L9, 1,000 EIS

TYPE STNL
Silicon Plastic Epitaxial Planar Transistors TO -92 case. I.C. 200mA,
300mW medium to high gain, available in npn or pnp and types similar
to:
NPN 2N2926 - 2N27 I 1 -2N3391 - 2N3707 -2N37I I - BC167-8-9.

Price: 500 0.10.0; 1,000 [13
TYPE STPL
As above but in pnp and similar to types 2N5354-56, 2N4058 -2N4061
and 2N3702-3. Also used as complementary to the above npn devices
type STNL.

Price: 500 0.10.0; 1,000 [13
TYPE STNK
Silicon Planar Plastic Transistor npn with TO -18 pin circular lead
configuration, I.C. 200mA, 300mW and similar to BC107-8-9, BCI70,
BC173, BC182-184, BC237-8-9 and BC337-8.

Price: 500 0.10.0; 1,000 [16
When ordering, please state type required, i.e., SINK or STNI8, etc.
All goods Ex -stock sent by return. Cash with order please to:

DIOTRAN SALES
P.O. Box 5, WARE, Herts.

S.A.E. For full list of surplus semiconductors
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TYPE 13A DOUBLE BEAM
OSCILLOSCOPES
An excellent general purpose
D/B oscilloscope, T.B.
e/s.750KHz. Bandwidth 5.5
MHz. Sensitivity 33mV/CM.
Operating voltage 0/110/
200/250V a, Supplied In
excellent working condition.

22.10.0.
Carriage 30:-.

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
Sensitivity 100m /v. Measures AC/DC
Voltages 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resistance 12 ohm to
120 con HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 50 Mc's, 40mW to
4V up to 1,000 Mc/e. Offered in perfect
condition. 155 each. Carr. 10',

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlled It avemeter.
Size 7' 71' Fre-
quency range 600 Kc/s.
10 Me/a (up to 30 Reis
oil harmonics). Cali -
brat.' dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent con-
dition. 51/6. Carr. 7/6.

TAPE CASSETTES
Top quality in plastic library boxes.

C60 60 min 5/4 3 for OA
C90 90 min 12/S 3 for 30/-
C120 120 min 15/- 3 for 43/4

Cassette Head Cleaner 114. All Post Extra.

CLASS D WAVEMETERS
A crystal controlled hetero-
dyne frequency meter
covering 1.7-0 Me/a.
O?I:tat 1 A:

fur amateur
Available in good used con-
dition. 15.19.5. Carr. 7/6,
or brand new. 27.19.6.
Core. 7/6.

B.C. 221 FREQUENCY METERS
latest release 126kHz to 203111z. Excellent
condition. Fully tested and checked and
complete with calibrator charts.
97.10.0. each, Carr. 10/..

AM 'FM SIGNAL GENERATORS
Oscillator Test No.
2. A high quality
precision Instru-
ment made for the
ministry by Ainnec.
Frequency cover-
age 20-SOW/a. AM
C.W./FM. Incor-

porates precision dial, level meter, precision
attenuator 1µV-100mV. Operation from
120' tie. or 0/110/200/250V a.c. Bile
12. 81 . Supplied In brand new
condition complete am Rh all connectors
fully tested. M. Carr.

AVO C7.311 ELECTRONIC
MULTIMETERS

High quality 97 range Instrument which
measures me. and d.c. Voltage. Current,
Resistance and Power Output Ranges d.c.
volts 260mV-10,000V (10 meg 0-110 mega
input). D.c. current 1011A -26A. Ohms.
0-1,000 meg0 a.c. volt 100mV-2641V (with
R.F. measuring head up to 260MHz) me.
current 10µA -26A. Power output 60 micro -
watts -5 watts. Operation 0/110/200/250V mc.
Supplied in perfect condition complete with
circuit lead and R.F. probe. MIL Carr. 15/-.

ADMIRALTY 62B RECEIVERS
High quality 10 -valve
receiver manufactured by
Murphy. Coverage lit 5
bands 150-300 HOE 68
Kc/s-1.6 Ws: 3-0-30.6
Kc/s. 1.F. 600/K Hz. In-
corporates 2 R.F. and 3 I.F.
stages, bandpass filter,
noise limiter, crystal con-
trolled B.F.O. calibrator

1.1. output, etc. Built -In speaker, output for
phones. Operation 150/230V a.c. Size
191 131 161n. Weight 1141b. Offered
In good working condition. 122.10.0. Carr.
30/-. With circuit diagrams. Also available
B41 L.F. version of above. 15KHz.700K Hz.
217.10.0. Carr. 211/..

TO.2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth

CPS -1 MHZ. Input
imp. 2 meg P.F.
Illuminated scale. 21.1.
tube. 113 180
230no. Weight 81b.
120/240 V a.c. Supplied
brand new wills hand-
book. 1122.10.0, Carr.

[sew] PEE
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.
 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN

STOCK  OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS BAKELITE PANEL METERS

iiii11.5 694
100µ.t 67/6
60op v 524

TYPE SW. 100

100 x 80 nirn

TYPE S-80
80 mm

square fronts
hat 69.6 50/./A 62,6

99/6 1000 59,6
50V li.C. 59/5 300pA 52/4
IA .1.e. 59/6 inIA 49/0

49/65.0 .1.e. 59/6 20V .I.e. 49/6
300V a., 59/6 50V ii.e. 49/6 300V a.e. ....111/11
VI' Met,.r . 75/- 1A .1.e. 49/6 VII Meter .... 57/6

" SEW " CLEAR PLASTIC METERS
Type MR.55P. 41in 4Iin fronts.

tom .\ 52 -
Ulm.% 52/-
100m.% 52/-
500000 521-
i.v 52/-
5A 52i -
16.% 52/-
30A 521-

V .1.0..
52/-

50
0V d.c.

52/-
150%* II., 52;-

5OA.% 72'- . 52/-
15N a.c. 521-

100pA 62 300V a.e. .... 52/-
100-0-1(N1µ.0 52/- S Meter lin.% . 57/6
200/1% 57/6 VC meter . 7g1-
500µ.-\ 66 - 1.% a.c. 52/-
500-0-5000.0 52 - 5.0 r1.c. 52/-
10.0 52 10.0 o.,,.. . 92/-
1.0.1...A 52 20.0 a.c. . 52/ -
Om A 52, 30.0 a.c. 52/ -

Type 3112.52P. Win square fronts.
60µA 62/- i 0 V II., 4O/-
60 -0.50µa\ .... 52/- 20V IIe 40/-
100izA 521- 60V tl.e. 40/-
100.0-100µA .. 47/6 300V .1.e. . 40/-
500pA 45/- 15V a,. 40/-
1mA 40/- 300V a.c. . .  40/-
610A 40/- S Meter 101.0 . 42/.
19mA 40/- VE Meter . 681-
50mA 40/- 1A a.e. .40/-
100mA 40/- SA a.c. 40/-
600mA 40/- 10A a.e. . 40/-
1A 40/. 20.0 a.c. . 40/-
6A 40/- 30A a.c. .... 40/ -

Type =AMP. 3 in Suin fronts.
60µ.0 67/6 20V It., 42;-
60.0.6Oµ6 .... 55/- 50V d.c. 42/-
100µA 55/- 150V d.c. . 42/-
100-0-100pA 52/- 300V d.c. 42/-
500$1.0 47/6 lay a.c. 42/-
600-0.600µA .. 42/- 50V a.c. 42/
1 in A 42/-
omA 42/-
10mA 42/-
50mA 42/-
100mA 42/-
500111.0 42/-
1A 42/-
5A 42/-
10.0 42/-
15.% 42/-
:W.% 42/-
A.s 42/-
b0.% 47/6
100/ .1.c. 42/-

300V me. .... 42/-
500V a.c. .... 42/-
S meter . 47/6
VC meter ....67/0
50,0.1 n.e. . . 42/-
100mA a.c. 42;
200niA a.c. . 42/-
500mA . 42/-
1A a.c. 42/-
5.0 n.e. 42/-
10.0 a.c. 42/-
20.1..e. 42/-
30.0 42i -

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

EDGWISE METERS
Type PE.70. 3 17'32in 1 15/32in 2/lu
deep.

Send for illustrated. brochure

Type MR.3$P. 1 21!32in square fronts.
150mA 27/11
200mA

inip.0 40,-
50-0.50/1.0 67/6
100µ.1 37/4
i00-0-100µ.% 115/-
200µA 85/.
300µA500-0-5-00mA

30/
27/6

Dn.% 87/6
1.0.11.1.1 27/6
2inA 87/6
3111.0 27/6
10inA 27/6
2001A 27/6
50mA 27/6
100.n.0 27/6

27/6
300,,.1 87/6
500niA 27/4
750nIA 27/6
IA 17/6
2. 878
a.% 27//6
10A 87/6
30' ii.e. 27/6
10V d.c. 27/6
160' d.c. 27/6
200 il.e. 27/6
100W II,  27/6
150V il.c. 27/6
300V d.c. 17/6
600V J.c. 27/6
750V .1.c. 27/6
15V 1..e. 27/6
LOV a.c. 27/6
150V me. 87/6
300V a.c. .  11/6
500V 1..e. 27/6
S meter 1mA 82/ -
VI' meter 42/ -

Type FIR.45P. 210 square fronts.
oop.v 45/- 5.1 40/-
50-0.60µA . . 42/- 10v d.c. 80/-

20V d.c. 30/-
100.0.100p.V .. 37/6 50V d.c. 30/-
000µ.0 57/5 300W d.c. .... 30;
500µ.% 32/- 15W a.c. 30;-
600.0.0 30/- 300V a.c. 30/-
11.01. 30/- )4 Meter linA . 37/6
51.1.0 30/- VII meter ... 45/-
10mA 30/- 1.0 a.c.
60mA 30/- 61 a.e 
100mA 30/- 10.0 a, 30 -
6001,1.0 30/- 201 a.r. 30 -
1.\ 20/. 30.0 a ....' 30 -

" SEW" BAKELITE
PANEL METERS

Type MR 65. IIIin square fronts
boOna 35I-
1.% 26/-
5A 15/ -
'OA 15/-
30A 55/-
501 35/-
S0 d.c. 35/-
10T d.c. 35/-
SOV d.c. 35/-
50V d.c. 35/-
I60v d.c. 35/-
300V d.c. 90/-

".cµ.0 70/- 30V a.c. .  35/-
60µA 47/6 50V floc.* ... 35/-
50.0.00pA 46/- 150V ;Le.. .  35/-
100/4A 45/- 300V me.* ... 35/-
100.0400µ.0 451- 500mA :Le.* .  85/-
300p.% 42/- 1A a.c. 35/-
La .t 35/- 6.4 a.c.* 35/-
1-0-1m % ' 35/- 10.0 a.c.' 55/-
3mA U/. 10.0 a.c. .... 25/-
10m.v a/. 30.0 a.c. . .. 35/-
50mA a/. 601 a.c. .... 35/-
10011% adv. VI.' meter . .. 52U-

50/2.0 10/- 000p.t ,52/-
30-0-OopA .... 57/6 loo, 47/6
100p.t 57/6
100-0-100p.% 55/- 300N" a,. .... 47/6
200µ.% , 156/. VU meter .  65/-

- Discounts for Quantities

High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
e0 -stock Single hole axing, lin. dia. shafts. Bulk quantities available.
25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 14,6. P. .0 1'. I

50 WATT. 10/25/50/100/250/300/1,000/2,500 or 5,000 ohms, 21/-. P. s P. I/6.
100 WATT. 1'5,'10!25/601100,'250'300!1,000 or 2,500 ohms, 27/5. 1' & 1'. 1/6.

FTC -401
TRANSISTOR
TESTER.
Full capabilities for measuring

B and ICO, reps or pop.
Equally adaptable for check-
ing diodes. Supplied complete
with instructions, battery and 4040-4
leads. 16.19.6. P. & P. 3/-

MARCONI TV 142E DISTORTION FACTOR=TM. Excellent condition. Fully tested.
810. Carr. 15/-.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
111-11.1 mega
0 Ranges -,1%
L.1 pH - 1 1 1

HENRYS 0 Ran-
ges -2%. C. 1091'
'-1110mFd.

Ranges _2°, TURNS RATIO 1:1/1000-
1:11100. 6 Ranges *1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100/IA.
Meter indication. Attractive 2 tone metal
awe. Size 7: 5 hin. 120, P. A P. 5/-

COMM 1019 DOUBLE BEAM OSCILL0-
200P1S. D.c. coupled. Band width lke/a.
Perfect order. M. Carr. 30/-.

7E-200 RF SIGNAL GENERATOR
Accurate wide range
signal generator cover-
ing 120kcis to 50021e/e
on 6 bands. Directly
calibrated. Variable
RF attenuator, audio
output. X tal socket
for calibration. 220/
240W a.c. Size 140 :
216 170mm. Brand
new with Instructions.

.115. Carr. 7/6.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0.20 Re, a on 2 ranges. Output
50013 or 510. Operation 200/250W. A.O.
Supplied in perfect order. 112.10.0. Carr.
10/-.

TY75 AUDIO SIGNAL
GENERATOR

Sine Wave 20c/s to
200kels. Square Wave
20e/s to 30ke/s. High
and low impedance
output. Output variable
up to 6 volts. 220/240
volts a.c. Size 210
160 '; 120mm. Brand
new with Instructions.
MAL Carr. 7/6.

MARCONI TF885 VIDEO OSCILLATORS.
0-5MHz. Sine Square Wave. 14$. Carr. 20/..

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF-2,000 red
2 ohms 200
megohms. Also
checks trope.
dance, turns
ratio, insula-
tion, 7.00/2500 -

Brand law 217.10.0.
Carr. 7/6.

870' 500 MICROAMP METER. Incorporated
In Radio Altitude Indicator 1D-14APN.
Ideal for rev. counter, etc. 15/6. P. A P. 3/-.

ADVANCE TEST EQUIPMENT
Brand new andboxed in original sealed cartons.
Ill. AUDIO IIONAL GENERATOR.
15 c/s to 50 Keil.. Sine ware. Output 600
ohms or 6 ohms. 130.0.0.

V1179. UHF MILLIVOLT METER.
100 Kc/s to 1,000 Me/s. a.c. 10 mV to 3V.
D.c. 10 mV to 3V. Current 0.01 pA to 0.3
mA. Resistance 1 ohm to 10 megohni.
1125.0.0.

TM TRANSISTOR TESTER. }VI range of
facilities for testing PNP or NPR traneietors
in or out of circuit. 137.10.0.
Carriage 10/- per item.
MARCONI TF195M BEAT FREQUENCY
OSCILLATORS. 0.40KHz. OW Carr. 30/-.

G. W. SMITH
1. CO (RADIO) LTD.

Also see next two pages
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SEMI -CONDUCTORS/ VALVES
BRAND NEW & FULLY GUARANTEED

131914
1N4001
1314009
1314003
1E4064
1314001
1E4006
1314007
1E4148
1316064
20301
20302
20303
203011
20308
20309
20371
20374
20381
231696
2N697
2N698
2E706
2N7061
231708
231914
231916
231918
2E929
2311130
2311131
281132
2161302
281303
2E1304
2E1305
2761306
2311307
2311308
2311309
2161613
2311711
2311889
2N1893
2312147
2E2160
2E2193
2312217
2E2218
2162219
'tN2369
2312369
23123691
2312484
2312613
2E9646
2312904 (1/-
2E2923 11/8
2312924 WO
2312925 3/11
23129260 3/6
23129260 11/11

2N29261 11/6
283053 5/-
2E3054 10/-
2243085 15/-
2E33911 8/.
2E3416 7/0
2N3570 3/6
2E3702 17/0
2313703 3/8
2N3704 3/6
2E3705 3/-
2E8706 4/8
2313707 3/-
2E3708 3/5
2313709 1/5
2N3710 11/11

2313711 2/0
2N3819 7/-
9313903 7/-
1E3904
2313905 7/8
2E3906 7/S
2N4058 3/6
2E4059 8/-
2314061 3/-
2E4082 4/6
2E4286 8/-
2314287 8/6
2314288 3/-
2314289 3/6
2N4290 8/-
2E4291 1/-
2E4291 3/-
2N9354 8/S
2E5355 54
28102 5/-
%109 7/6
28104 7/6
40250 10/-
403(11
40362
AC107
.4C120
%C127

TRANSISTORS
1/0IAC128 5/-IBSY311 4/-
1/RAC154 3/.1111139 4/0
1/81C176 6/- 104151 6/8
5/-'1.0187 5/- 11$156 13/-
11/=.1C188 BriY95 3/-
2/6 ACYI7 11/-'81100 3/5
3/- ACV10 5/.'E1124 3/-
4/- ACY19 5/- BY1211 3/-
1/6 ACY20 4/8 BY127 4/-
4/11 ACY21 4/8 BYZIO 8/-
4/- Aey22 3/5 BY211 7/-
4/6 Acy2s1 2/8 1117,12 0/-

14
15/-
8/6
7/-
7/6

5/.19115 6/- 31" ifl4 8/-
5m 19114; 8/8 NKT213 5/-

2/0 An 134
8/019117 1251i i,.C.KKTT:-","1,4;

710

I/-.(7119 NE 7117 8/-
4/6
5/5
4/-
5/-
51-
41-
51-
5/-
5/0

15/-
13/5
15/.
5/-

NICT10439 7/6
OAS 3/-
0.410 5/-
0.447 IV -
0..470 2/-
0179 2/-
0A81 3/-
0185 2/5
0190 2/-
0.491 1'6
0.405 1/6
0.1200 1/5
0A202 3/-

6/- ACY40 31'3113
7/0 113140 10/- ?di??
6/- 113149 10/-
0/- .40161 7/6
4/8111162 7/0 MPF103
5/8 19114 8r6 NMI"

8/8 AFI24 5/- "14224
3/- AF126 3/8 NKT24 I
4/0 AF127 3/5
4/S Amp 5/.egna2l1
7/8 .49178 5/5 EKT272
4/6 AF180 10/6 NIT -.4
5/5 :131191 8/0 NKT273
8/- AF186 0/. N K T278
6/- Ap-239 8/8 NKT281
4/-.181-!0 3/. NK T403
4/8 A14127 5/5 NKT404
5/- 18198 9/ NKT405
5/- 193117 gig NKT773
6/7 AUT in 19/6.

51131 1/56/- BC107 3/0
r BC108 IVO
4/5 BC109 1/S

BC113 5/-
.P BC116 8/-
tr," BC125 11/-
.42,1" 60131(611/-
44/1. BC147 3/0
9/8 BCI48 2/0
42,110149 4/-
O ,- BC167 3/-
6/1 BC171 3/8
31,0 BC177 7/8

BCI86 7/5
BC182L 4/-

:1; semi.
10/8

BC212L 4/0
BCY30 5/-
EICY61 0/.
BCY32 10/-
BCY33 4/-
BC134 5/-
BCY38 6/-
BCY42
BCY43 4/-
BCY71 5/-
BCY71
BM 7/8
BD121 13/.
BD123
BD124 11/-
B1,115 5/-
BF117 9/8
BFI67 5/-
89173 W.
B9180 7/6
BF181 7/6
89182 CO
BEIM 5/-
BF185 5/-
BF194 8/8
89195 3/.
BP200 114
BF224
BF225 6/-
5E244 9/8
BFXI2 4/11
BFX13 4/11
BFX29 6/
BFX30
BFX44
BFX 85
BFX86
BFX87
BFX88
8E118 5/.
8E1(20 WS
B91(50 4/8
BFY51 4/-
BFY52 4/8
8E190 13/6
138X19 3/6
68X20 PL4006

11/-,BSX21 7/8 PL4007
111/-IBSX76 3/. TH443
7/6 B8Y26 3/6 TI044

5/-1811127
4/-T1843

5/- 1114128 3/5 T1846

0C203
7/s 00204
8/. 00205

0C207
0/0 OCP71

ORP12
ORP60
P346.4
PL4001
PIA002
PL4003
PL4004

01210 3/6
0019 7/6
0020 19/6
0022 9/6
0023 10/-
0024 10/-
0C25 7/6
0C-26 5/-
0C28 18/6
0C29 13/S
0036 10/-
0036 13/5
0C41 6'-
0042 5/-
0044 ere
0045 3/-
0C46 5/5
0070 3/0
0071 8/-
0072 5/-
0073 8/-
0074 5/-
0076 5/-
0070 5/-
0077 8/-
0078 4!-
0081 5/-
00811) 4/-
0083 5/-
0084 5/-
00139 5/-
0C140 7/6
00169 4/-
0C170 5/-
Oen, 6/-
00200 7/6
00201 9/8
00202 18/8

7/S
8/-

111/8
18t-
19/6
10/-

8/-
51-
3/9
3/-
2/3
8/0
3/9
4!-
4/9

3/0
8/8
3/8

THYRISTORS
PIV 50 100 200 300 350
IA 11/- 5/8 7/6 8/-
3A S/- 7/8 8/- 9/. -
5A - 11/- '131-
7A - 11/- 111/- 14/- --
1001 - - - - 501-

400
9/0

10/-
15/-
19/6
1151-

11.4
IRS
185
IT4
144
11'5
012
OB2
OZ4
OL4

9Q42D21

304
3V4
684
51'4
5V4
5Y3
5Z41:
6/3014
6107
6107
6185
611(0
611.5
6136(1
61Q6
6196
6.1TO
61110
6116
013.16
611E0

OBJrr
611Q71
6B57
6BRn
6BW6
8BW 7
6BZ6
604
60136
6CL6
6CW4
691
69611
6913
6914
6915
8E18
6993
6116
6J4
635

626
6.17
6101G
6L6GT
6LD20
6Q7
68A7
6807
68.17
68E7
68L7
68N7
66647
6134
8160
8V130T
6X4
6X511
6X5GT
1002
1091
10P13
10P14
12116
12AT7
12.11:7
12AX7
12116
121116
1211E6
1211117
19AQ5
20D1
2092
201.1
20P1
20P3
20P4
2096

6/-
2/6
6/6
8/-
71-
8/- 30P12

11/- 30P11(
6/- 30PLI
8/- 30PL13
5/- SOPL14
7/6 351.6

15/- 35W4
4/. 3524
7/6 3626
5/- SOBS

11/8 5005
3/3 80
4/5 8512
O /8 807
5/- 1625
51- 5763
5/- 6146
5/5 1Z31
4/6 C131
5/. 131991
2/8 DAF96
3/8 DF91
7/8 DP96

17/- DK91
18/- DKO2
18/- DK96
12/11 DL99

L e D1,94
6/- DL96

88/. DM70
10/- DY86
12/S D187
18/8 E88CC

5/. E1801,
7/. EABC80

12/- EA942
11/- 1591
8/- EBC41

15/6 EBC81
3/. EBF80
9/6 EB983
4/- EBF89
6/- EBL21
3/5 EC86
file 3088
5/- ECC40
9/. ECC84
0/5 ECC85
7/5 ECC88
7/- 110980
8/- ECF82
7/. ECM
4/. ECH21

ECH35
5/0 WH42
11/- 3101181

111/11 ECH83
5/- ECL80
6/6 ECL82
5/- ECL83
5/8 ECL86
5/6 EF37A

10/- 31939
13/- 31940
11/. EF41
80/- 31942
5/- EF80
4/- EF85
5/- 31986
8/. EF89
W. 5801
6/61992
5/8 EF183
Wi 319184
WS RHO
9/- 51.34

15/- EL83
10/. EIA I
10/- EIA2
111/. EL81
DO/. EL84

EL83

VALVES
2/8125U1 7/6 ELh1 5/-
7/.26E4 11/- EL95 7/.
11/. 2585 8/0 EM80 5/-
4/112520 11/8 10181 8/6
6/- 30015 15/-'EN134 7/8
9/1130017 18/. EM85 11/.
WS 30019 15/- 5E87 11/-
6/8 3095 171- 5101 8/-

30FLI 15/- 5186 8/-
30FL12 13/5 5187 2/6
30FL14 15/6 EZ40 7/5
30L13 17/. E7.41 9/-
30L17 171- 89.80 5/5

111/- EZ81 5/11
16/. GZ32 9/8
15/6 0Z34 11/-
18/. R166 17/5
17/- KT8M 33/6
9/8 651'14 8/-
6/. PABC60 8/-
5/- PC86 11/8
7/- P008 13/-
7/- PC97 8/6
7/- PC900 9/8
9/- PCC84 7/-
7/8 PC085 3/-
9/5 PCC88 11/-
6/. P0089 10/5

15/- POC189 11/-
30/- PC980 0/8
10/- PCF82 6/9

7/- PCF84 9/-
5/8 PC986 11/-
7/8 PC98000 15/-
4/0 P0F801 10/-
7/9 PCP802 10/-
71- 15/-

PC98041 13/-
909808 15/6
PCL82 7/S
PCL83 13/-
PCL134 8/9
PCL85 9/8
PC1.86 9/S
PFL200 11/.

11/-PL36
PL81 0/0
PL82 5/-
PL83

7/-
P1.500 15/-
PLSO4 16/-
P131 11/.
P133 13/6
P180 8/6
PY81 5/.
PY8- 11/-
P183 7/6

9/.
11/-
71-

7//6
0.
0/6
0/6
7/.

18/6
15/.
8/6

18/30/.

10/0
0/0
8/-
8/6
6/0

12/-

11/-

5/0
3/-
7/-
7/-

11/6

1St -
5/8
3/5

89/8/-

11/S
11/6
8/-
8/-

1o/-
11/0
141-

51-
7/-

5/1
4/8
7/8
8/0
7/-
0/. 1E85 8/-

10/0 13989 7/-
17/6 UL4I LI/-
11/. UL84 11/11

11/8 U141 8/-
10/- U185 W.
8/. VE105/30 5/5
5/815150/30 5/ -

IUD
ass
FOR
FULL

LISTS!

DISCOUNTS
10% on
12 + any
one type.
15% on
25+ any
one type.
large
quantity
discounts on
application
Postage-
Seml
Conductors
1/6;
Vithw 3/,

PY88 8/-
P1,800 10/-
PY801 18/-
1325 151-
U26 15/-
460

U191 14/-
U281 8/-
U282 8/-
U301 11/5
1..801 10/-
UABC80 8/6
UAF42 10/8
UBC41 9/11
UBC81 8/-
1711980 7/3
UBF89 7/-
UCC84 9/9
UCC85 8/-
UCF80 10/8
UCH21 11/.
UCH49 18/.
UCH81 8/8
UCL82 7/-
UCL83 111-
U941 101-
17980 7/5

ZENER DIODES
400mw. 13.3 to 33v) 8/-

1.5 watt (9.4 to 200v) 4/-
10 watt (3.9 to 100v) 5/ -

INTEGRATED
CIRCUITS

L900 9/9; 1.914 9/9; 1.923
15/6: 10-10 50/-; 141.403
me; stc130361/5;mcI304
55/-; 91946 69/5; C13008
35/5; CA8111 111/6; CA3052
80/0; FCH131 15/-; FCH
101 10/; 9211141 10/-:
FJH171 10/-: 9311181
10/-; 9382!110/-; 9311231
10/-; 9.111241 10/-19J11951
10/-; 31J2121 17/6; 932131
17/6; FJJ211 115/-; 711101
10/-.

11/-17 IOU/AWAIT
SAVE UP TO
3333% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

GARRARD
FULL CURRENT RANGE OFFERED, BRAND NEW AT FANTASTIC SAYINGS

2025T,0 stet( 18.176 4L7213 124.15.8
40 MKII stern 08.8.0 AP75 016.19.6
3000 stereo 19.19.8 SUS' 825.19.6

SP2 MX 811.15.0
SL75B5
81,,,0511

W.19.6
11117.10.0

01.55 511.12.6 .470/11 11135.6
131.6511 014.19.6 401 &U. 0.0
Carriage 7,6 extra each Item.

TEAK PLINTHS AND PERSPEX COVERS
1. For 8825, 81.65, 141.55, 3000, 20251/0, 2025, 1000. 64.10.0
2. For AP75, 91.73, 141.95. 15.19.11
3. For 8995 etc. to operate with lid in place 65.19.6
Carriage 7/0 extra each type. Full range of 1:arrard accessories available.

TELETON
SPECIAL OFFER!

ii

mue=si
la 6 6 13- -

CR10F AM FM STEREO TUNER AMPLIFIER
WITH MATCHING PAIR SA1003 SPEAKER
SYSTEMS
Output 4 malts per channel. Excellent
reception AFC. built -1n MPX. Cer/XTAL
Input. Total List 850.5.0. Ol'R PRICE
655.19.11, Carr. 12/11.

Also available with Garrard 2025T/0
Record Changer, Plinth, cover and stereo
cartridge. Ready wired. 345. Carr. 20/-.

TELETON SAQ203E
STEREO AMPLIFIER

\ Solid state, 10W
per channel music
power. 6W r.m.s.

... a a Inputs for mag,
ceramic, toner, aux,

SPECIAL PRICE 120. Carr. 716.

ECHO HS -606 STEREO
HEADPHONES

wo,tderfully com-
fortable. Light-
weight adjustable
vinyl headband.
lift. cable and
stereo jack plug.
25-17,000 cps. 8
ohm imp. VA
P. A P. 170.

HOSIDEN DI -104S 2 -WAY STEREO
HEADSETS

Each headphone con-
tains a 2Iin woofer
and a tin tweeter.
Built in Individual
level controls. 813 imp.
25-18,0000. with
cable and stereo plug.
66.19.8. P. Is P. 2/6.

AMERICAN TAPE
Eliot grade quality American tapes. Brand
new Discount on quantities.
Sin. 225ft. L.P. acetate 3/6
3110. 600ft. T.P. mylar 10/ -
Sin. 600ft. std. plastic 8/6
lin. 900tt. L.P. acetate 10/-
51n. 1,2000. D.P. mylar 151-
6lin. 1,2000. L.P. acetate 1116
Stir. 1,200ft. L.P. :Eyler 15/-
5 tin. 1,800ft. D.P. mylar 11/6
On. 2,4001t. L.P. mylar 39/11
7In. 1,200ft. std. acetate 13/6
71n. 1,800ft. L.P. acetate 15/-
71o. 1,80016. L.P. mylar 30/-
715. 2,400ft. D.P. mylar EH -
71n. 3,6001t. T.P. mylar 45/ -
Postage 2/-. Over 43 post paid.

SPECIAL OFFERS!
Garrard 8P25/1II fitted Goldring (.1800
cartridge and wooden plinth and plastic
cover. Total Ilst price 835.
01.YR PRICE 1180.19.11. Carr. 10/-.
GOLDRING 01.69P2 fitted Goldring 4800
cartridge complete with de luxe base and
cover. Total list price 850.16.0.
OUR PRICE 659 Carr. 20/-.

SINCLAIR EQUIPMENT
Project 60. Package offers. 2 Z30 amplifier,
stereo 60 pre -amp, PZ1 power supply.

119.0.0. Carr. 7/6. Or
with P316 potter supply.
Mil, Carr. 7/6. 2 Z50
amplifier, stereo 60 pre -
amp, PZ8 power supply.
881.10.0, Carr. 7/6.
Transformer for PZ8,
59/6 extra. Add to any

of the above 14.17.8. for active filter unit
and 116 for a pair of Q16 speakers. Project
60 Fm Tuner 220.19.6. Carr. 7/6.
All other Sinclair products in stock. 2000,
amplifier. EU. Carr. 7/6. 3000 Amplifier OR
Carr. 7/6. Neoteric amplifier SU, Carr. 7/6.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
.H1011 QUALITY
TUNER, SIZE
ONLY 6 .4:<2;1n.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates

on 91' battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. 16.7.8. P. & P. 216. Stereo multiplex
adaptors 99 8

Latest
Catalogue

Our latest edition giving toll details of a
comprehensive range of 111-F1 EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 10/-. 248
pages, fully illustrated and detailing
thousands of items at bargain prices.

Mfldelity,

fle,11onn
CarnponPrtt
t. Equipment
Istaleptie

SEND

NOW -

ONLY

76

P. & P.

I6

4- See previous page  0. W. SMITH & CO. (RADIO) LTD. See opposite page -O.
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RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES

5MHz Pass Band. Separate 1-1, 172 ampli-
fiers. Calibrated triggered so rep from
(1.21.1see to 100msee/cm.
Supplied complete with all accessories and
instructions, 187. Carr. paid.

MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

1 it;watt to 6 watts.

120. Carr. 201-.

TE1 1.
DECADE
RES STANCE
ATTENUATOR
Variable range
0-111dB. Con.
nections. Un-
balanced T and Bridge T. Impedance
60011 range (0.1dB :1 10) + (1dB 10)
+ 10 + 20 + 30 + 4011B. Frequency:
d.c. to 200kHz (-3dB). Accuracy:
0.05dB. +indication dB :a 0.01. Maxi.
mum input less than 4W (50V). Built in
6000 load resistance with internal/external
switch. Brand new 127.10.0. P. & P. 5/-.

BELCO AF -5A
SOLID STATE SINE SQUARE

WAVE C.R. OSCILLATOR
Sine
18-200.000Hz:
Square
18-50,00011z.
Output max
+10dB (10k fn.
Operation
internal
batteries.

Alt active two-tone ease 71 in Bin 21n.
Price 617.10.0 Carr. 3/6.

TB -16A Transistorised
Signal Generator. 3 ranges
400 kHz -30 mils. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
3; ::53 31. Complete
with instructions and
leads. 17.19.6. P.&P. 4/-

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. SinelHz
to 100kHz. Square 20Hz
to 20kHz. Output max.
+10dB (10k0). Opera-
tion 220/240V a.c. Size
215min 150nint
120mm.
Price 127.10.0. Carr.
51-.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
-01 / -003 / -1 / -3 / 1 /

3 / 10 / 30 / 100 / 300V.
R.M.S. 4e/s.-1-211c/s.
Decibels -40 to +50dB.
Supplied brand new
complete with leads and
instructions. Operation
290V a.c. 817.10.0. Carr. 5/-.

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
1.5-1,500V. A.c. volts
1.5-1,500V. Resistance
up to 1,000 megohms,
220/240V a.c. operation.
Complete with probe and
instructions. 117.10.0.
P. & P. 6/-. Additional
Probes available: R.F.
42/6. H.V. 50/-.

AUTO TRANSFORMERS
0/115/230v. Step up or step down. Fully
shrouded.

150 W. 12.7.6. P. & P. 3i6
300 W. 18.5.0, P. & P. 4/6
500 W. 14.19.6, P. & P. 6/6

1.000 W. 57.5.0, P. & P. 7/6
1,500 W. 58.10.6. P. & F. 8/6
7,500 IV. 11116.10.0, P. & P. 20/ -

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
ing. Ideal for control of
lamps, drills, electrical
appliances, etc. Input
230/240V a.c. Output con-
tinuously variable from
20V to 230V.
Model MR2305 5A 68 :< 46

43mm, 18.7.6. Model
MR2310 10A 90 68

60inni, 811.19.6 Postage 2;6.

MULTIMETERS tear EVERY purpose/
TECH PT -M. !moo
o.r.v. 0/10/30/250/
560/1,000V a.c. and

0/1/100/500m A.
d.c. 0/100k. 39/6. I'..4 P. 2/6.

MODEL TE-800. 20,000
O.P.P. Mirror scale, over-
load protection. 0/5/20/
125/1,000V ti.c. 0/10/50/
250/1,000V a.c. 0/50t/A/
2503L1. 0/60K/6 meg.

-20 to  62dB. ND-. & P. 3/-.

MODEL 500. 10,000
O.P.V. with overload
protection. mirror Scala

/ 5 P2. -5/10/15/100/
250/500/1,000 V ale. 0/2.5/
1 0/2,5 / 100 / 250/500 /
1,000 V. a.c. 0/50 µA/5/50/
500 mA. amp. d.c.
0/601(/0 Meg./60 3feg n.
18.17.6. Post paid.

MODEL TE-70. 30,000
O.P.V. 0/3/15/00/300/
600/1,200V II.e. 0/0/30/
120/600/1,200V a.e. Of
30pA/3/30/300mA. 0/
16K/160K/1.6M/111 meg.

46.10.0. P. A rail-.

TRH MODEL TW-50K. 46
ranges, mirror scale. 50K/
Volt d.c. 5K/Volt a.c. D.c.
volts: 0-125, 0.25, 1.25, 2.5,
5, 10, 25, 50, 125, 250, 500,
1.000V. A.c. volts: 1.5, 3,

5, 10, 20, 50, 125, 250, 500, 1,0001'. D.c.
current: 25, 50/2.1, 2.5, 5, 25, 50, 250,
500mA, 5, 10.6. Resistance: 10K, 100K,
1 meg., 10 meg. Decibels: -20 to
+815411. 141.17.6. 1'..6 P. 3"

TE-000. 20,00011/VOLT
GIANT MULTIMETER.
Mirror scale and overload
protection. bin full view
meter. 2 colour scale. 0/
2-5 / 10 / 250 / 1,000 /

0,0001 a.e. 0/25/12.5/10/50/250/1,000/
5,000V Lc 0/50µA/110/100/500mA/10A
d.c. 02K/200K/20 meg. ohm. 815.0.0.
P. a P. 5/-.

MODEL 5085. u,
ranges, giant 51in
meter, polarity
reverse switch. Sen-
sitivity: 50K/Volt
d.c. 51( / Volt a.c.

D.c. Volts: 0.120, 0.25, 1 25, 5, 10, 25, 50,
125, 250, 500, 1,000V. A.c. Volts: 1 &, 3, 5,
10. 25, 50, 125, 250, 500, 1,000V. D.c.
current: 25, 50µA, 2-5, 5, 25, 00, 250,
500mA, 5, 10A. Resistance: IK, 10K,
100K, 1 nieg, 10 meg. Decibels: -20 to
+85dB. 112.10.0. P. & P. 3/6.

HONOR TE.10A. 20k 0 /
Volt 5/26/50/250/500/
2,500V .1.c. 10/60/100/500/
1,000V a.c. 0/60raA/21mA
250mA d.c. 01611/6 meg.
ohm. -20 to +22dB.
10-0, 100 natal. 0.100-0.1 ofd. 011/8. 1'.
P. 9/-.
MODEL TE-800. 30,000
O.P.V. Mirror scale, over-
load protection 0/04/3/15/
60/300/1,200V d.c. 0/6/90/
120/600/1,200V a.c. 0/
30/2A / 6mA / 60mA /
300mA/600mA. 0/8K/80K/800K/8. meg.
-20 to +63dB. 16.19.6. P. & P. 3/,
MODEL TE 80. 20,000

0 / 10 / 50 / 100 / 500
1,000V. a.c. 0/5/25/50/
250 / 500 / 1,000V si.c.
0.5pA. 5/50/500mA./
0/6K/60/K/600K/6 Meg.
14.17,8. P. & P. 31..

MODEL TE-110. 50,000
O.P.V. Mirror scale, over-
load protection. 003/13/60/
300/600/1,200V de. 0/8/
30/120/300/1,200V
0.03/6/60/609mA.
16K/160K/I.6/16 meg. -20 to +63,1Ic
87.10.0. P. & P. 3/,
TEC MODEL TW-20CB.
Features Resettable Over-
loadButton. Sensitivity:
20K 0 /Volt d.c. 5K 0 /
Volt a.c. D.c. volts: 0-0.5,
2.5, 10, 50, 250, 1,000V.
A.c. volts: 0-2.5, 10, 50, 250, 1,000V. D.c.
currents: 0-015, 0.5, 5, 60, 500mA, 10A.
Resistance: 0-5K, 50K. 0-500K, 6 meg.
Decibels: -20 to +52dB. 811.10.0. P. &
P. 9/6.
MODEL A8-10QD. 1001( 0 /
Volt. Sin, mirror scale.
Built-in meter protection 0/
3/12/60/120/300/600/1,200V
d.c. 0/6/30/120/300/600V
a.c. 0/144A/6/60/300mA/
11A. 0/2K/200K/2M/200M. -20
+17dB. 118.10.0..1'. & P. 3/6.
TIM LAB TESTER.
100,000 O.P.V.
filln scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 5/Volt a.c.
D.c. volts: 0.5, 2.5, 10, 50, 250, 1,000V.
A.c. volts: 3, 10, 50. 250. NO, 1,000V.
D.c. current: 10, 100p.A, 10, 100, 500mA,
2-5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: -10 to
+49dB. Plastic case with carrying handle,
size Olin 61in Illn. 616.18.0. P I'.
5/-.

AVOMETER MOVEMENTS

Sparc 1110VCIIICIAS for Muriel 8 or 9. I Fitted
with Model 9 scale) or basis for any multi -
meter. Brand New Boxed 69/6. P. & P. 3/6.

SKYWOOD SW -500

30 K fl kVolt. Mirror
scale DC Volts
0.6/3/12/30/300/600.
AC Volts 3/30/300/
BOO. DC Current.
20uA/6/60/600mA.
Resistance 10K/100

101Meg1 10 Meg. Decibels -2220 to s+57db
17.10.0. P.& P 3,-.

270' WIDE ANGLE

1mA METERS
31W1-6 60min square
58.19.6. MW1-8 ROntin
square 84,19.8. P. & P.
extra.

"YAMABISHI" VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality . Low price . Immediate delivery
MODEL S-260 MODEL S-260 B

General Purpose Panel Mounting
Bench Mounting 1.1 55.10.0

1.t 1.5.10.0 2.5A 16.12.6
9.5.1 06.15.0 Please add postage
5.1 19.15.0 ALL MODELS
8.1 11410.0 INPUT 230 VOLTS, 50;80
10.1 118.10.0 CYCLES, OUTPUT
12.1 121. 0.0 VARIABLE 0-260 VOLTS
-01 137. 0.0 Specisl discounts for quantity

UNR-30 RECEIVER

4 Bands cox ering 5501tHi-30MHz. B.P.O.
Built in Speaker 220/240V a.c. Brand new
with instructions. 515.15.0. Carr. 7/6.

WS62 TRANSCEIVERS
Large quantity available for EXPORT:
Excellent condition. Enquiries Invited.

UR-IA SOLID STATE
COMMUNICATION RECEIVER

4 Bands eos crins 01)K HA FET,
Meter, Variable BFO for SOB. Built in
Speaker, Telescopic Aerial, Bandspread,
Sensitivity Control. 220/240V a.c. or 12V
I.e. 12.1In 4/in 7in. Brand new with
instructions. Les. Carr. 7/6.

LAFAYETTE HA -600 RECEIVER

I:eum al coconga 100-400KHz, baoKti,
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, S Meter, Bandspread. RF Cain.
l5in 9/in 81in. 181b. 220/240V a.e.
or 12V d.c. Brand nes with instructions.
145. ('are. 10,-.

LAFAYETTE
HA -800 SOLID
STATE AMATEUR
COMMUNICATION
RECEIVER

3-0-4, 7-7.3, 14-14-33, 21-21.43, 26-29.7,
50-54MHz. Dual conversion, 2 mech.
filters, product detector, variable BFO,
S Meter, 100KHz calibrator. 220/240V
a.c. or 12V d.c. 15in Olin 81in. 181b.
Brand new with instructions. 007.10.0.
Carr. paid HOOK Hz Crystal 39/6 extra).

LAFAYETTE
PF10 VHF FM
RECEIVER

Solid State. 152-174MHz. Fully tuneable
or crystal controlled (not supplied). Built
in Speaker, Squelch and Volume Controls.
220/240V a.c. or 12V d.c. Brand new with
instructions. 537.10.0. Corr. 10/..

FULL RANGE OF TRIO EQUIPMENT

VOLTAGE STABILISER
TRANSFORMERS

180-260V input. Output 230V. Available
150W or 225W. 112.10.0. Carr. 51,

EDDYSTONE VHF RECEIVERS MODEL
7701. 19-101k/8. Excellent condition. 5150.

INTERCOM/BABY SITTER
Transistorised In-
come, ideal for
home / office / work
shop, etc. 2 -way
buzzer call system.
For desk or wall
mounting. Supplied
complete with con
necting wire. bat

!cries, instructions, .2. station 69/6. P. & P.
2/6. 4 station 16.12.6. P. & P. 5/,

STOP PRESS!
NEW BRANCH AT

27 TOTTENHAM COURT ROAD
Opening during December

ONSMITH&COAMOEILTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387
OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 1,'2 DAY THURSDAY I

All Mail Orders to-
ld], Church Street,

London, W.2
Tel: 01-262 6562
(Trade supplied)
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VARI-STAT

THERMOSTATIC
SOLDERING IRON

HIGH PRODUCTION MINIATURE
MODEL D. 50 WATT
Weight .. 2 oz.
Heating time 50 seconds
Bit Sizes .. 1/16", 3/32", 1/8", 3/16", 1/4"
Nickel or Iron Plated
Voltage .. 250 to 12 volts
Price

HIGH PRODUCTION INSTRUMENT
MODEL H. 150 WATT
Weight . 6 oz.
Heating time 1 min. 45 sec.
Bit Sizes .. 3/16", 1/4", 3/8", 7/16"
Nickel or Iron Plated
Voltage .. 250 to 24 volts
Price 95/ -

OTHER VARI-STAT IRONS:
Miniature Model M50 watt Push -in Bits 1/32"

1/16", 3/32"
Instrument Model B 70 watt Bit Size 11/64"
Industrial Model I 500 watt Bit Size 5/8"

CARDROSS ENGINEERING CO. LTD.
Woodyard Road, Dumbarton

Phone: Dumbarton 2655

AMPLIFIER & PREAMP.
PRINTED CIRCUIT BOARDS FOR

MULLARD CIRCUITS
High quality Printed Circuit Boards for the following
circuits shown in the Mullard publication Transistor
Audio and Radio Circuits.

10 W high quality audio amplifier (p.102) 13 2d
25 W high quality audio amplifier (p.106) 14 Od
10 25 W high quality audio preamplifier (p.108)14 7d
Price each including postage and packing. Cash with order.

All boards are tinned to prevent oxidization and to
aid soldering and have the component identification
printed on the reverse.
BRIBOND PRINTED CIRCUITS LTD
Terminus Road, Chichester, Sussex

PHASE LOCKED STEREO DECODER

Revolutionary inductorless design no coils to adjust!
Set up with D.C. voltmeter only.

Typical separation 45dB at 1kHz, 40dB at 10kHz. Complete
kit (As in Wireless World Sept. 70) containing Fibreglass PCB
(Approx. 4" x 5"), 62 low noise resistors, 3 Fairchild IC's, 15
Ferranti transistors, 8 diodes, 23 capacitors and 4 preset pots.
Full instructions plus details of single and dual supply
operation. £8.19.6 pp 2/6

Decoder PCB only £1.5.0 U6A747459X £1.7.6
U6E7709393 E1.0.0

STABILISED POWER SUPPLY
Complete kit for 6V at 50mA suitable for above £2.19.0 pp 3 6

Transistors: ZTX500 4/- ZTX108 equiv. 2 -

INTEGREX LIMITED PO BOX 45 DERBY DE1 1TW

NEW! HANDY! TIDY!

multi -drawer
I -N -T -E -R -L -O -C -K -I -N -G

storage
units

A PLACE

FOR

EVERYTHING

EVERYTHING

IN ITS
PLACE!

Newest, neat, t system ever devised for storing
small parts and components: resistors, capaci-
tors, diodes, t ansistors, etc. Rigid plastic units.
interlock together in vertical and horizontal
combinations. Transparent plastic drawers have
label slots removable space dividers. Build up
any size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (Sins Lins 2iins)
Usually 2 11 each, OUR PRICE: 2.7i- DOZEN
DOUBLE UNITS (Sins 4(ins 2Zins)
Usually 4,11 each, OUR PRICE: 45'. DOZEN

PLUS QUANTITY DISCOUNTS!
Order LS and over DEDUCT I in the L
Orders LI 0 and over DEDUCT 1/6 in the L
Orders L20 and over DEDUCT 2- in the L

PACKING POSTAGE CARRIAGE: Add 6 to
all orders under LS. Orders 15 and over,
packing'postage carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

IVONYETLIMITED
(Dept. PEI) 31 ALBERT RD.
HENDON, LONDON, NW4

71"EvjUll
is a high quality

COMMUNICATIONS

RECEIVER
(replaces NA 5018A)
Recommended Price
£42 0,0

Our
Price 36 Gri.S.

Hr.
(Cash only) plus 9/- p. & p. Complete
with standard batteries and earpiece. BFO
(optional extra) add 35/-.
IT NOT ONLY RECEIVES Aircraft,
Shipping (VHF & SW), Taxis, Ambu-
lances, Fire Service, T.V. Sound, Hams,
Gas and Electric Boards, Public Services
and many other radio telephone
mobiles-BUT ALSO Classical Music,
Pop and all that Jazz.
TURN ON AND TUNE IN!!! The
MPR 3065 is a communications receiver
and entertainment source in one neat,
transistorised, portable package. It keeps
aircraft, shipping, RT mobiles, FM and
AM broadcasts at your fingertips. Features
a colour coded illuminated tuning dial and
band selector. AFC. squelch, BFO
(optional extra), large speaker. Ext. Aerial
Socket. Works off mains or batteries. Size:
101 71 4 inches. 22 Transistors/Diodes.
FREQUENCIES: Medium Wave, 540-
1600 Kcs.; Marine, I.6-4.6 Mcs.; FM/VHF,
88-108 Mes.: Aircraft, 108-136 Mcs.
(Military. Civil and Ground control); High
VHF/PB, 146-176 Mcs. (Commercial and
Industrial RT mobiles). Availability of
mobile transmissions depend on operators
in each area.
Enclose 5d. stamp for reply. Trade supplied
STOCKTON PARTNERS (Dept. P.E.)

Importers and Distributors
Brighowgate, Grimsby, Lincs.

Tel. 0472 64196 58815

NPR

3066

DIMMASWITCH

This is an attractive dimmer unit which
fits in place of the normal modern light
switch. The ivory mounting plate
matches modern fittings and the control
knob is in bright chrome. An ON. OFF
switch is incorporated to control 40-600
watts of all lights except fluorescents at
mains voltages from 200-250V, 50 Hz.
Competitive products sell at L4 19. 6d-
our price is L3 es. We also offer at
L2 14s a complete kit of parts with in-
structions enabling you to build this
dimmer yourself.
The circuit uses a miniature RCA triac
and a diac triggering device to give
complete reliability. Radio interference
suppression is included.
Post and Packing I '6d extra.
Please send Cash with Order to:

DEXTER & COMPANY
ULVER HOUSE, 19 KING STREET

CHESTER CHI 2AH
Tel.: Chester 25883

As supplied to H.M. Govt. Departments,
Hospitals, Local Authorities, etc.
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Many New Models!
in the FREE

HEATER' 1911 Catalogue  
CONSUMER HI-FI & AUDIO

Here's the bumper Heathkit catalogue for you. Read about the wonder
and fascination of kit building . .. see in full colour the world's best
values in Hi-Fi Radio, and even model radio control. Get up to

date with what's new in scientific instrumentation ... instruments
for test and service . . . in fact there is a Heathkit for almost

every purpose, in every walk of life. A wealth of information
is all yours for the price of a postage stamp, in the Free
Heathkit Catalogue.

* No previous knowledge of elec- * Save up to 50" over factory built
tronics required. equipment.

* The constructional manual
supplied with every kit shows * Money saving direct from factory
you how. prices.

* Building Heathkit models is so
economic. * They make excellent gifts.

MODEL R/C CARS

MARINE

'TRENT' SPEAKER

41 41 fb 41 41 41 41 II 6 41 41 ID 41 41 41 41 41 I, 41 41 41 41 41 41 41 41 41 41 4, 41 41 41 41 41 41 41 4,

A Sahlumberger Company
HEATH (Gloucester) LTD., GLOUCESTER GL2 6EE

Many other models in wide range

Name

(BLOCK CAPITALS PLEASE)

FILL IN THE COUPON FOR YOUR Address
FREE CATALOGUE TODAY
25 I Post Code
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R+TV
Complete

Stereo
System

41

RADIO & TY COMPONENTS (Acton) ltd.
21d High Street, Acton, London W3 6NG

Also at 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON BRANCH

Terms C.W.O. All enquiries S.A.E.

This superb stereo system is a real price breakthrough. It comprises the VISCOUNT F.E.T. Mk. I

amplifier on which full details arc given below, the famous Garrard SP25 (including teak
veneer base and transparent cover) with diamond cartridge or 2025 TC and the very successful
DUO type 2 speakers.

Measuring 17;in 101 in 6,;in, the Duo type 2 speakers are beautifully finished in teak veneer.
They incorporate a lUn 6,1in drive unit and high frequency speaker, both of which are of 3 ohms.
impedance. The Duo speaker system is also available separately at

£6.6.0 each plus I5'- P. & P.

Complete stereo system E41 plus E2.10.0 P. & P.
With Mk. II Amplifier and Magnetic Cartridge E45 plus 1.2.10.0 P. & P.

5he Classic
Simulated teak case

f9.10
Plus P. & P. 101 -

SPECIFICATION:
Sensitivities for 10 watt output

at I KHz into 3 ohms. Tape Head: 3mV (at 31-
i.p.s.) Mag. P.U.: 2 mV. Cer.P.U.: 80mV. Tuner: 100mV.

Aux. 100mV. Tape/Rec. Output. Equalisation for each
input is correct to within +2dB (R.I.A.A.) from 20Hz to 20KHz.

Tone Control Range: Bass: 13dB at 60Hz. Treble: ±14d8 at 15KHz. Total Dis-
tortion: (for 10 watt output) < 1-5%. Signal Noise: < -60dB. A.C. Mains
200-250V. Size 12+. in long, etin deep, 21in high. Built and tested.

THE RELIANT Mk. II
SOLID STATE

GENERAL PURPOSE AMPLIFIER

£7.5.0 Plus P. & P. 7 6
Simulated teak cue

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.

Inputs: (1). for mike (10inVi. Input (2) for
gram. radio (250mV) individual bass and treble control.

Transistors: 4 silicon and three germanium. Mains input: 220/250
volts. Size: 101. 41 21in.

ELEGANT SEVEN Mk. III (350mW Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. Complete with all components.
including ready etched and drilled printed circuit board
-back printed for foolproof construction. MAINS
POWER PACK KIT: 9/6 extra.
£5.5.0 Plus P. & P. 7 6. Circuit 2,6. Free with parts.

THE DORSET (600mW Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Set of parts. The
latest modulated and pre -alignment techniques makes
this simple to build. Sizes: 12 8 Sin.
MAINS POWER PACK KIT: 9/6 extra.
f5.5.0 Plus P. & P. 7;6. Circuit216. Free with parts.

5ne Viscount Mk. I E14.5.0 Plus 10f.P. & P.
High fidelity transistor stereo amplifier employing field effect transistors. With
this feature and accompanying guaranteed specifications below, the Viscount
F.E.T. vastly surpasses amplifiers costing far more.

SPECIFICATION
Output per channel-IOW rms. Controls -6 position selector switch
Frequency bandwidth 20Hz to 20kHz (3 pos. stereo and 3 pos. mono),

±IdB IW. separate vol. controls for left and
Total distortion it 'kHz F4 9W 0-5%. right channels. Bass +14413
Input sensitivities-CER. P.U. 100mV 60Hz; Treble (with D.P.S.

into 3 MO; Tuner 100mV into on/off) ± I 2dB (4, 10kHz.
100K0; Tape 100mV into 100k0. Tape recording output socketi on

Overload Factor-Better than 26dB. each channel.
Signal to noise ratio-70dB on all Size 12fin x 6in x 2fin in simulated

inputs (with vol. max). teak case. Built and tested.
Mk. II (MAG. P.U.) 015.15.0 Post & packing 10/ -extra.
Specification same as Mk. 1, but with Spec. on Mag. P.U. 3mV @ !kHz input
the following inputs: Mag, P.U. impedance 47k0. Fully equalised to
CER. P.U. Tuner. within ±IdB RIAA. Signal to noise

ratio-65dB (vol. max.).

LIQUIDATED STOCK

DANSETTE
TO URISTE MK3

CAR RADIO
ALL TRANSISTOR

Beautifully designed to blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at I MHz is better than
micro volts. Power output into 3 ohm speaker is 3 watts. Prealigned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7' 2' 41'
deep.

Originally sold completely built for El5A.6
SET OF PARTS

Circuit diagram 2,6, free with parts 26.6.0
Speaker, baffle and fixing kit

25j- extra plus 4,'- P. & P.
Speaker postage free when ordered with parts

plus 7/6
P. & P.
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SOUND 50
SOUND 50 AMPLIFIER AND SPEAKER SYSTEM

The Sound Fifty valve amplifier and speakers
are sturdily constructed with smart housings
and thoroughly tested electronics. They are
designed to last-to withstand the knocks
and bumps of life on the road. Built for the
small and medium sized gig, they are easy to
handle and quick to set up and can be relied
upon to come over with all the quality and
power you need.
Output -Power 45 watts R.M.S. (Sine wave drive). Fre-

response-3db points 30 Hz at 18 KHz. Total dis-
tortion less than 2".. at rated output. Signal to noise ratio:
better than 60db. Speaker Impedance 3, 8 or 15 ohms.
Bass Control Range I3db at 60 Hz. Treble Control
Range . 12db at 10 KHz. Inputs 4 inputs at 5 mV into 470 K.
Each pair of inputs controlled by separate volume control. 2
inputs at 200 mV into 470 K.
To protect the output valves, the incorporated fail safe circuit
will enable the amplifier to be used at half power.
SPEAKERS ! Size 20' 20' 10' incorporating Baker's 12'
heavy duty 25 watt high flux, quality loudspeaker with cast
frame. Cabinets attractively finished in two tone colour
scheme-Black and grey.

COMPLETE SYSTEM £45
plus 80 - P & P

Amplifier L28.10.0 plus 20 - P. & P. Speakers each L12.10.0 plus 30 - P. & P.

RADIO & TV COMPONENTS (ACTON) LTD.
Post orders to: -21d High Street, Acton, London W3 6NG

Also at 323 Edgware Road, London, W.2
Goods not despatched outside U.K. Terms C.W.O. All Enquiries S.A.E.

Q\OoIV
COMpoiv,

\O c'Vi
<2-

R +TV
4c, Ak0-'ON) Ur"'

YOuRSFREEFORPAYS
The New Picture -1300k'way of learning

BASICELECTRICITY (5 voLs)
ELECTRONICS (6voLs)

You'll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD-the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by 'an accurate, cartoon -
type drawing. The books are based on

The series will be of
exceptional value in

training mechanics and
technicians in Elec-
tricity, Radio and

Electronics.

WHAT READERS SAY
. . carefully written . .

...I am very satisfied with these carefully written and well
expressed manuals . . A . W. , Shanklin.

`... valuable assistance . .

... Your valuable assistance has enabled me to find a good
position as a Radio and TV Engineer D.S., Bristol.

. they are invaluable .
.. I find that as a base for a course in Electronics they are

invaluable and I have yet to find anything even to approach
the same standard .. . Rotherham.

A TECH -PRESS PUBLICATION

the latest research into simplified learning
techniques. This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery
over these subjects.

TO TRY IT, IS TO PROVE IT
110.1111.....iMIMMEINIMME1.111.1.1

111 To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HPI Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,

 in good condition within 7 days or send the following amounts. BASIC
IN ELECTRICITY 75/-. Cash Price or Down Payment of 201- followed by 3
I. fortnightly payments of 20/- each. BASIC ELECTRONICS 90/-. Cash
 Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-
. each. This offer applies to UNITED KINGDOM ONLY. Overseas
 customers cash with order, prices as above.

 Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY n BASIC ELECTRONICS
Prices include Postage and Packing.

111 Signature
(If under IS signature required of parent or guardian)

III NAME
BLOCK LETTERS
FULL POSTAL
ADDRESS
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PRACTICAL

ELECTRONICS
Specify CONTIL

MOD 2

PRACTICAL ELECTRONICS specify CONTIL MOD. 2
CASES for housing the P.E. GEMINI AMPLIFIER and the
P.E. AURORA LIGHT DISPLAY SYSTEM, both of
which were recently exhibited at the "International Audio &
Music Fair 1970". In addition cases from this range are
specified for housing the P.E. DIGITAL CLOCK also the
SINCLAIR PROJECT 60 SYSTEM and ACTIVE FILTER
UNIT.

IDEAL FOR DEVELOPMENT -CHEAPER FOR PRODUCTION
PVC COATED MATERIALS. No outside paint to be scratch-
ed. PVC easy to clean, surface is scuff resistant. PVC/ALUMI-
NIUM FOR FRONT & BACK PANELS gives easy cutting
with rigidity PVC/STEEL FOR SIDES, TOP & BOTTOM
gives rigidity, low cost, ease of assembly, 3 HEIGHTS OF
CASE, 4 WIDTHS, 2 DEPTHS, make 24 cases with screws
on top and 24 cases with screws on side, that's 48 different
cases. LOW COST. Prices include chassis. MODERN
DESIGN. Metal work on front and back and chassis is made
easier by aluminium with PVC cladding. PVC/steel on sides
and bottom for strength. GOOD DELIVERY. Off the shelf
range of all PVC coated cases.
The Mod -2 type G is also available with a very good simu-
lated wood grain, which we think looks like teak, and it also
has the PVC aluminium grey front and back panels.
The type G case in either wood grain and grey or blue and
grey is available either punched or unpunched, and is
approved for the SINCLAIR PROJECT 60, with or without
the active filter.

NOTE THE
LOW COST

Y

We also have avail-
able for Sinclair sets
of DIN sockets,fuses,
etc., to fit these
particular specified
parts.

*SEE OUR STANDARD

PRICE LIST FOR

QUANTITY PRICES

AND ALL OUR OTHER

PRODUCTS
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Woodgrain
Sizes in inches

34/ 3/
40/ 4/6
50/ 4/6
50/ 4/6
55/ 4/6
65/ 4/6
55/ 4/6
65/ 4/6
73/ 6/
65/ 4/6
89/ 6/

107/ 6/
40/ 4/6
55/ 4/6
73/ 6/
55/ 4/6
73/ 6/
89/ 6/
73/ 6/
89/ 6!

109/ 7/6
89/ 6/

107/ 7/6
138/ 7/6
68/ 4/6

WEST HYDE
WEST HYDE
DEVELOPMENTS
LIMITED

Ryefield Crescent, ort twoo ills, Northwood
Middlesex, HA61NN

Telephone: Northwood 24941/26732

YATES ELECTRONICS
FLITWICK1 LTD.

RESISTORS
High stability carbon film. Very low noise. 0.5W 5% 4.75
to 2.2M53 2.5d each, 100+ 2d each, 0.5W 10% 4.751 to
10M51 2d each, 100 I -75d each. Quantity price applies for
any selection. Ignore fractions on total order.
DEVELOPMENT PACK
0.5 watt 5% resistors 5 off each value 47i1 to IMO
325 resistors E 12 series 50/-.
650 resistors E24 series 100/-.
MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001pF, 0.0015,,,F, 0.0022J, 0.0033,,,F, 0.0047pF, 6d.
0.0068pF, 0.01/4F, 0.015pF, 0.022pF, 0.033pF, 7d. 0.047pF, 9d,
0.0681sF, 0.1pF, 10d.
160V: 0.01/,F, 0.015/,F, 0-022/iF, 0.033pF, 0-047/,F, 0.068pF, 7d.
0.1/iF, 9d. 0.15pF, 0.22pF, 10d. 0.331,F, 1/3. 0.47,,F, 1/6.
0.613,,,F, 2/3. 1.0pF, 2/6.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V: P.C. mounting miniature 20%: 0.01pF, 0.015pF,
0.022pF, 7d. 0.033pF, 0.047pF, 0.068pF, 8d. 0.1,,,F, 9d.
0.15pF, 0.22pF, 1/-. 0.33pF, 1/4.
MYLAR FILM CAPACITORS
IOOV: 0.001/,F, 0.002pF, 0.005pF, 0.01pF, 0.02pF, 6d. 0.05,,F,

0.1,,,F, 8d.
CAPACITOR DEVELOPMENT PACK
Selection of ceramic and polyester capacitors 100pF to 1.0pF.
Total 100 capacitors, £2.18.0.
MINIATURE ELECTROLYTIC CAPACITORS
50µF 6V I 6µF I OV I Ota F I 2V 40µF I 6V I 6µF 40V
I 00p F 6V 64tIF 10V I 6µ F 12V 6.411F 25V 501IF 40V
200µF 6V I 25µF I OV 50µF 12V 251,F 25V 2.50F 64V
320tIF 6V 200µF 10V I 00µF 12V ElilF 40V 100F 64V

1 /- each
250pF I2V, 100pF 40V 1/6. 1000 'F 25 volt 6/-. 2500pF
25V 9/-. 500/iF 50 volts 5/-. 1000pF 50 volt 8/-.
CERAMIC DISC CAPACITORS
100pF, 150pF, 220pF, 270pF, 330pF, 470pF, 560pF, 680pF,
1000pF, 2000pF, 5000pF, 10,000pF, 5d each.
POTENTIOMETERS
Ski) to I Mil log or linear, 2 6.
GANGED STEREO POTENTIOMETERS
f watt carbon track Skil 1 5k0 to IMO i IMO log or linear
8/- each.
SKELETON PRE-SET POTENTIOMETERS
Linear: 100, 250, 500 ohms and decades to 5M ohm 20%
-....2.50kil, 30%, - 250kc1. Horizontal or vertical P.C.
mounting (0.1 matrix). Sub -miniature 0.1 watt 10d each.
Miniature 0.3 watt 1/- each.
TRANSISTORS

ACI26 3/- BC108 2/ 2N2926 2/3
AC127 3/ BC109 2/9 2N3055 14/6
AC128 3/ BEY50 4/6 2N3702 3/ ---

ADM 8/ BEY51 3/9 2N3703 2/10
AF 115 3/6 8EY52 4/6 2N3704 3/6
AF 117 3/6 BSY56 6/- 2N3705 3/-
BC107 2/9 BSX2I 5/ 2N3706 2/5

DIODES -0A85, 0A91, 0A202, 1'6 each
ZENER DIODE
400mW 5% 3-3V to 30V 3/6
SILICON RECTIFIERS

2N3707 3/8
2N3708 2/-
2N3709 2/3
2N3710 2/5
2N3711 2/10
ORPI2 9/6
ZTX302 4/6

I N4001 50V IA 1/6 1N4006 800V IA 3/
1N4002 IOOV IA 2/. 1N4007 1000V IA 3/3
1N4003 200V IA 2/3 BY 124 IOOV 4A 1/6
1N4004 400V IA 2/6 BYZIO 800V 6A 7/-
I N4005 600V IA 2/9 BYZI3 200V 6A 4/ -

VEROBOARD
0.15 0.1

Matrix
0.15 0.1

Matrix
24 34 3/3 4/6 17:.34 (plain) 10/6
24x5 4/9 4/9 17::24 (plain) 7/6

x 34 4/9 4/9 24 x 5 (plain) 3/6
34x5 5/6 5/6 24 x 34 (plain) 3/-
17 <34 15/- Pin insertion tool 9/6 9/6
17 x24 11/6 Spot face cutter 7/6 7/6
17 / 5 (plain) 15/ Pkt. 36 pins 31- 3/

ROTARY SWITCHES
IP I2W, 2P6W, 3P4W, 4P3W, 4/6.
JACK PLUGS AND SOCKETS
Standard Screened 3/6 2 5mm Insulated 1/6
Standard Insulated 2/9 3.5mm Insulated 1/6
Stereo Screened 7/- 3.5mm Screened 2/6
Standard Sockets 3/ 2.5mm Socket 1/6
Stereo Sockets 3/6 3.5mm Socket 1/6
BRUSHED ALUMINIUM PANELS
Self adhesive backing approx. 13 X 24 2,-.

C.W.O. please. 1/6 post and packing on orders under [1.
Export Enquiries welcome

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
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LiND-AIR AUDiO

ID 1

to

D

MODEL 400. 131in 8in
elliptical with twin twee.
ters. 8 ohm impedance.
10W. Brand new, guaran-
teed. Lind -Air Peke 79,6.
P. & P. 4/6.
MODEL 150. 131in 8111

elliptical. 3 and 10 ohm
impedance. 10W. Lind -
AM Price 5916. P.& P. 4/6.
TEAK FINISH SPEA-
KER CABINETS.
Size 16111 10in Mu.
Ideal far above units.
49,6

C.IOOI MULTI -TESTER

0< orload protection
20,000 ohms per volt;
a.c. volts 10, 50,
2150, 1,000V; d.c.
volts 5-25, 125; 500.

d.c. current
0 - 50p..A , -250mA ;
Resistance 0-60k13

0 6M13; decibels
-20 to +22dB. Size

of meter 41in < lin. Complete with
leather case. 115/-, P. & P. 3/6.

62 D. MULTI -TESTER

20,000 ohna per volt;
d.c. voltage 5, 25, 50,
250, 500V, 2.5kV (20,000
ohms per volt), n.e.
voltage 10, 50, 100, 500,
1,000V (10,000 ohms
per volt); d.c. current
0-50µA, 0-2.5mA,
0-250mA; resistance
0-6k0, 0-6M0 (300 ohms and 30k at
centre scale); capacitance 101? to 0-001mF,
0.0010 to 0-1µF; decibels -20 to +224B.
Size 41in 311n lin. 71/-. P. & P. 9/6.

Sinclair
PROJECT 60

An attractive alternative for the enthusiast
prepared to assemble these excellent
modules to make a stereo assembly. Z.30
24W Power Amplifier 89/6 (2 required).
Stereo Sixty Control/Pre-amplifier 29.19.6.
PZ.5 Power Supply Unit 24.19.8.
S INCLAIR PROJECT 60 Package deal
price 19 Gns. P. & P. 12/6.
Project 60 is suppliMI complete with
instruction manual and templates for
plinth mounting.

SINCLAIR IC -10 INTEGRATED CIRCUIT
IOW Amplifier. Size only tin z 04in
02in. A true hi-fi amplifier complete with
manual giving details of a wide range of
applications and instructions. Guaranteed
5 years.
ONLY 59/6. P. & P. 1/6.
S PECIAL TRANSFORMER FOR
OPERATING SINCLAIR IC -10 from a.c.
mains 230/250V. Output 13V at 05A.
15/111. P. & P. 2/6.

HI -TONE RECORDING TAPE
BRITISH MADE TOP QUALITY

31001 Sin L.P. PVC 225lt 6/6 P. & P 1/'
31002 3In T.P. Poly 60011 10/6 P. & P. 1/2
J1003 bin L.P. PVC 900ft lin- P. & F. 1/8
31004 Sin D.P. Poly 1,200ft 16/- P. & P. 1/8
JI005 Olin L.P. PVC 1,200ft 12/6 P. & P. 2/-
31006 Olin D.P. Poly 1,800ft 22/6 P. & P. 2/-
31007 lin 8.P. PVC 1,200ft 12/6 P. & P. 2/6
31008 7in L.P. PVC 1,800ft 17/6 P. & P. 2/6
J1009 7in D.P. Poly 2,40016 XV- P. & P. 2/6
J1010 7in T.P. Poly 3,600ft 50/- P. & P. 2/6
C60 Cassette (Library cased) 8/6 P. & P. 1/-
C90 Cassette (Library cased) 13/- F. & P. 1/-
1'120 Cassette (Library cased) 18/- P. & P. 11-

itafisun RADIO HEADPHONES

Ith

 STEREO EFFECT 1A9111

PIPAERFUl
TAINSIST61:1110111

* AU LT INTO 111A0P11:11__41_1:1111

IRMO APO
VOLUME CONTROLS

SPEAKERS -0M IN SACS EARPIECE
 TWIN MAGNETIC

Listen to all your favourite radio
programmes anywhere and anytime.
Lightweight and comfortable to wear.
Covers full medium waveband, super-
sensitive tuning control and variable
volume control. Ideal for out and
indoors. Only 110.19.6. P. & P. 4/6.

600 WATT LIGHT DIMMER SWITCH
Name size as standard wall switch and will dim incandescent
lighting from full on to off. Heavy Iihatic box with knob.
Lind -Air Price 14.10.0. P. A P. 3/6.

N I LEXAudio Modules
A good quality stereo amplifier can be built with no electricol
knowledge.
All solid state-Baxendall tone control circuit-no soldering
-terminal block connections throughout.
Everything you need to know about UNILEX SYSTEMS is
in the Mullard book "Do it yourself stereo". Superb de-
signs, detailed plans, simple instructions in non -technical
language covering 4 systems in 4 price ranges.
Send for your copy now 5 - Post Free.

EP 900o

1

EP9001

EP9002

UNILEX Audio Modules
Amplifier
Module EP9000 0.18.0 each
Pre Amplifier
Module EP900 I
Power Supply
Module EP9002 £4.12.0

Control Panel
Assembly and
Escutcheon
Plate

0.2.0

f3.5.0

BUILD A STEREO
AMPLIFIER FOR ONLY

f16.15.0 P. & P. 7/6
UNILEX PACKAGE DEALS

Unilex Modules £16.15.0
Garrard 2025 £11.14.1
Celestion Speakers 85.17.0

134. 6.1

LIND-AIR 28 GNS.
PRICE P & P 20/

Unilex Moduiea .... £16.15.0
Garrard 141.26 Mk 11 £15.11.4
B.S.R. Cl Cartridge 63.17.3
Celestion Speakers.. 65.17.0

642. 0.7

LIND-AIR 35", GNS.
PRICE P. & ir 20/

NOW OPEN AT:
94-96 UPPER PARLIAMENT STREET
NOTTINGHAM Tel. 40403 (STD 0602)

DE -L11111 STEREO
HEADPHONES
With soft rubber
earpieces. Imped
ance 8-16oluna. Fre-
quency response 23-
13,000Hz. With

lead and stereo ping.
Only 59/6. P. & P.
3/6.

SOLDERING GUN

Comfortable Grip
with trigger con -

,U
shaped

3}in. bit to
minimise wear.
Light beans le automati-
cally directed on to end
of bit when ON/OFF
trigger Is in use. 230-250
volts. 85 watt element. 49/6. P. & 1'. 3/6.

S -DEC BREADBOARD

Brifidh .11.de
Soldeiless breadboard panels, for fast re-
liable component connections.
Single DeCs. One S-DeC with Control
Panel, Jig and Accessories for solderlesa
connections to controls, etc., with booklet
"Projects on S-DeC" giving construction
details for a variety of circuits. 211/6.
P. & P. 2/6.
4-DeC KIT. Four S-DeCs w ith two Control
Panels, Jigs and Accessories and the book-
let "Projects on S.DeC" all contained In a
strong attractive plastic case. Ideal for
the professional seer. 15.17.1. P. A P.
3/6.
T-DeC KIT 92.10.0. P. & P. 36.

HI-FI TURNTABLES

2025 T/C with stereo cartridge .. 09.19.6
3000 with Sonotone 9TAHCD

stereo cartridge 210.19.6
SP25 Mk. II 610.19.6
$t,65B 215.19.6
Base and cover for above 25.19.6
AP75 116.10.0
SL72B 224.19.6
SL75B 298.7.0
8L95B 239.9.0
401 128.10.0
Base and cover for above 28.10.6
P..4 P. Decks, 12/6; Base and Cover, 10/-;
Deck/Base/Cover, 17/6.

SPECIAL OFFERS!
81'26 Mk. II with base 114.10.0

F. & P. 15/-
81'25 Mk. 11 with Sonotonc
9TAHCD cartridge rind base 115.15.0

P. & P. 15/ -
Monotone 9TAHCD cartridge 12.15.0

P & P. 1/6

18/19,25 & 53 TOTTENHAM CT. ROAD, LONDON W.1.
Telephone: 01-580 2255;4532/7679

Open 9-6 pm. Monday to Saturday. Thursday until 7 pm.

All Mail Orders and correspondence to Dept.
14,13, Kirkman House, 54a Tottenham Court
Road, London. W.I. Tel: 01-580 7041 2.
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Project 60
;bass - !reble volurne balance ACT,Vr

UNT

rumble

the world's most advanced high fidelity modules
With the introduction of an entirely new and original high fidelity stereo
F.M. tuner, the Project 60 range can be said at this stage to be complete.
It offers the constructor a most attractive choice of modular arrange-
ments whereby a high fidelity system can be selected to suit the users
personal requirements. Equally, it is possible to use any Project 60
modules separately or partially grouped and so benefit greatly from the
flexibility in use these modules afford. The chart below shows somr of
the most popular applications for constructors to assemble. The Project
60 manual (free with the modules) suggests others as well and its 48
pages are packed with valuable information. The new tuner, for example
can be used with any good high fidelity system as well as Project 60.

Project 60 now falls into four interdependent groups : -1. The Z.30 and
Z.50 amplifiers which have only 0.02% distortion at all output levels and
are useful in a wide variety of other applications. 2. The control units
comprising the Stereo 60 preamp and control unit and the Active Filter
Unit (A.F.U.) with which both high pass and low pass filtering can be
introduced between control unit and power amplifiers. 3. The Stereo
F.M. tuner as described opposite; and 4. The power supply units PZ.5,

saetm

PZ.6 and PZ.8. For most requirements when using Z.30 power ampli-
fiers, the PZ.5 will be perfectly adequate: if low efficiency (high quality)
loud speakers are used, the PZ.6 stabilised power supply unit will be
used. The PZ.8 will be needed with Z.50s which can be used for any
Project 60 system.

Project 60 modules incorporate some of the most advanced circuitry
in the world to achieve unsurpassed standards of high fidelity and
modern manufacturing techniques enable these modules to be sold at
exceptionally attractive prices. Assembling the modules requires no
skill or previous experience since the manual supplied with the modules
explains clearly how everything can be done with nothing more than
the simplest of domestic tools.

Project 60 manuals
How to assemble and use Project 60 modules to best advantage in the
above and other applications will be found in the fully descriptive
Project 60 manual included with Project 60 systems. This 48 page
manual is available separately, price 2/6d including postage.

System The Units to use In conjunction with Cost of Units + Project 60 tuner

A Car Radio Z.30 Existing car radio. Sinclair 89/6
Micromatic

B Simple battery powered
record player

Z.30 Crystal pick-up, 12V or more 89/6
battery supply and volume
control

C Mains powered record player Z.30 and PZ.5 Crystal or ceramic P.U.
Volume control etc.

£9.9.0 £34.9.0

D 20+20 watts R. M.S. stereo
amplifier for most needs

Two Z.30s, Stereo 60
and PZ.5

Crystal, ceramic or magnetic
P.U., most dynamic speakers,
F.M. tuner etc.

£23.18.0 £48.18.0

E 20+20 watts R.M.S. stereo
amplifier for use with low
efficiency (high performance)
speakers

Two Z.30s, Stereo 60
and PZ.6

High quality ceramic or
magnetic P.U., F.M. Tuner,
Tape Deck, etc
All dynamic speakers

£26.18.0 £51.18.9

F 40+40 watts R.M.S. de -luxe
stereo amplifier PZ.8 and mains transformer

Two Z.50s, Stereo 60 As for E £32.17.6 £57.17.6

G Outdoor public address
system

Z.50 Microphone. up to 4 P.A.
speakers, 12V car battery with
converter, or 45V d.c., controls

£5.9.6

H Indoor P.A. One Z.50, PZ.8 and
mains transformer

Microphone, guitar, heavy £17.8.6.
duty speakers etc., controls

J High pass and low pass filters A.F.U. D, E or F as above £5.19.6

Sinclair Radionics Limited, 22 Newmarket Road, Cambridge
Telephone (0223) 52731
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Z.30 Et Z.50 power amplifiers
The Z.30 together with the Z.50 are both of
advanced design using silicon epitaxial planar
transistors to achieve unsurpassed standards
of performance. Total harmonic distortion is
an incredibly low 0.02% at full output and all
lower outputs. Whether you use the Z.30 or
Z.50 power amplifiers in your Project 60
system will depend on personal preference,
but they are the same physical size and may
be used with other units in the Project 60
range equally well. For operating from mains,
for the Z.30 use PZ.5 for most domestic
requirements, or PZ.6 if you have very low
efficiency loudspeakers. For Z.50. use the PZ.8
described below.

SPECIFICATIONS (Z.50 units are inter-
changeable with Z.30s in all applications).
Power Outputs
5.30 16 watts R.M.S. into 8 ohms, using 35V: 20
watts R.M.S. into 3 ohms using 30 volts.
Z.60 40 watts R.M.S. into 3 ohms from 40 volts:
30 watts R.M.S. into 8 ohms, using 50 volts.
Frequency response 30 to 300,000 Hz* 1dB
Distortion 0.02% into 8 ohms
Signal to noise ratio better than 70 dB unweighted
Input sensitivity 250mV into 100 Kohms.
For speakers from 3 to 15 ohms impedance.
Size 3}x 21 x / ins.

Z.50

Z.30

Z.30
Built, tested and guaranteed with circuits and
instructions manual 89/6
Z.50
Built. tested and guaranteed with circuits and
instructions manual

Stereo 60 pre amp/control unit
Designed for the Project 60 range but suitable for use
with any high quality power amplifier. Again silicon
epitaxial planar transistors are used throughout.
achieving a really high signal-to-noise ratio and ex-
cellent tracking between channels. Input selection
is by means of push buttons and accurate equalisa-
tion is provided for all the usual inputs.

SPECIFICATIONS
 Input sensitivities- Radio - up to 3mV. Mag. p.u. -
3mV:correctto R.I.A.A. curve ± 1dB: 20 to 25.000Hz.
Ceramic p.u.- up to 3mV : Aux. - up to 3mV.
 Output - 250mV.
 Signal-to-noise ratio -better than 70d B.
Channel matching -within 1dB.
Tone controls - TREBLE +15 to -15dB at
10kHz : BASS +15 to -15dB at 100Hz.

Active Filter Unit
For use between Stereo 60 unit and two Z.30s or
Z.50s, the Active Filter Unit matches the Stereo 60 in
styling and is as easily mounted. It is unique in that
the cut-off frequencies are continuously variable.
and as attenuation in the rejected band is rapid
(12d13/octave). there is less loss of the wanted
signal than has previously been possible. Amplitude
and phase distortion are negligible. The Sinclair
A.F.U. is suitable also for use with any other ampli-
fier system.
Two stages of filtering are incorporated - rumble
(high pass) and scratch (low pass). Supply voltage -
15 to 35V. Current - 3mA. H.F cut-off (-3dB)

Power Supply Units
The units below are designed specially for use with
the Project 60 system of your choice.
Illustration shows PZ.5 power supply unit to left and
PZ.8 (for use with Z.50s) to the right. Use PZ.5 for
normal Z.30 assemblies and PZ.6 where a stabilised
supply is essential.

PZ-6 30 volts unstabilised £4.19.6
PZ-835 volts stabilised f7.19.6
PZ-8 45 volts stabilised
(less mains transformers) £6.19.6
PZ-8 mains transformer f5.19.6

109/6

 Front panel - brushed aluminium with black knobs
and controls.
 Size 81 x 13 x 4 ins.

Built, tested and guaranteed £9.19.6

variable from 28kHz to 5kHz. L.F cut-off (-3dB)
variable from 25Hz to 100Hz. Filter slope, both
sections 12dB per octave. Distortion at 1 kHz (35V
supply) 0.02% at rated output.

Built. tested and guaranteed £5.19.6

GUARANTEE If within 3 months of purchasing Project 60
modules directly from us, you are dissatisfied with them, we
will refund your money at once. Each module is guaranteed to
work perfectly and should any defect arise in normal use we
will service it at once and without any cost to you whatsoever
provided that it is returned to us within 2 years of the purchase
date. There will be a small charge for service thereafter. No
charge for postage by surface mail, Air -mail charged at cost.

Stereo FM tuner

W1111111111§1 
first in the world to use the
phase lock loop principle

Before production of this tuner, the phase lock
loop principle was used for receiving signals from
space craft because of its vastly improved signal
to noise ratio over other systems. Now, for the
first time the principle has been applied to an FM
tuner with fantastically good results. By the in-
clusion of other original features such as varicap
diode tuning, printed circuit coils and an I.C. in
the specially designed stereo decoder, the tuner
has an unsurpassed specification, which also in-
corporates a squelch circuit for silent tuning
between stations, A.F.C. and A.G.C. Sensitivity
is such that good reception becomes possible in
difficult areas, foreign stations can be tuned in
suitable conditions and often a few inches of wire
are enough for an aerial. In terms of high fidelity,
this tuner ha§ a lower level of distortion than any
other tuner we know. Stereo broadcasts are
received automatically as the tuning control is
rotated, a panel indicator lighting up as the stereo
signal is tuned in. Although the tuner is intended
primarily for use with a Project 60 system, it can
be used to advantage with any other high fidelity
system. It is easily mounted into any cabinet as
shown in the manual supplied with it.

Specifications
Number of transistors 16 plus 20 in I.C.
Tuning range 87.5 to 108 MHz
Capture ratio 1.5dB
Sensitivity 21N for 30dB quieting

7µV for full limiting
Squelch level 20pV
A.F.C. range ± 200 KHz
Signal to noise ratio >65dB
Audio frequency response 10Hz-15kHz( 1dB)
Total harmonic distortion 0.15% for 30%

modulation
Stereo decoder operating level 20/
Pilot tone suppression 30d B
Cross talk 40dB
I.F. frequency 10.7 MHz
Output voltage 2 x 150mV R.M.S.
Aerial Impedance 75 Ohms
Indicators Mains on : Stereo on ; tuning indicator
Operating voltage 25-30 VDC
Size 3.6 x 1.6 x 8.15 inches : 91.5 x 40 x 207 mm

4CM.**. j
aveer

Price: £25 built and tested Post free.

r -To: Sinclair
Please send

I for which I enclose cash/cheque money
Lorder

Radionics Ltd., 22 Newmarket Road, Cambridg

NAME

ADDRESS

PE' 171)
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Sinclair IC -10

the world's most advanced high fidelity amplifier
Specifications
Output: 10 Watts peak, 5 Watts R.M.S. con-

tinuous
Frequency response: 5 Hz to 100 KHz+1d 8
Total harmonic distortion: Less than 1% at full

output.
Load impedance: 3 to 15 ohms.

Power gain: 110dB (100,000,000,000 times)
total.

Supply voltage: 8 to 18 volts.
Size: . 1 x 0.4 x 0.2 inches.
Sensitivity: 5mV.
Input impedance: Adjustable externally up to

2.5 M ohms.
Circuit Description
The first three transistors are used in the pre -amp
and the remaining 10 in the power amplifier.
Class AB output is used with closely controlled
quiescent current which is independent of tem-
perature. Generous negative feedback is used
round both sections and the amplifier is corn-.
pletely free from crossover distortion at all supply
voltages, making battery operation eminently
satisfactory.

Applications
Each IC -10 is sold with a very comprehensive
manual giving circuit and wiring diagrams for a
large number of applications in addition to high
fidelity. These include stabilised power supplies,
oscillators, etc. The pre -amp section can be
used as an R.F. or I.F. amplifier without any
additional transistors.

The Sinclair IC -10 is the world's first monolithic integrated circuit high
fidelity power amplifier and pre -amplifier. The circuit itself, a chip of silicon
only a twentieth of an inch square by one hundredth of an inch thick, has
5 watts R.M.S. output (10w. peak). It contains 13 transistors (including two
power types). 2 diodes, 1 zener diode and 18 resistors, formed simultaneously
in the silicon by a series of diffusions. The chip is encapsulated in a solid
plastic package which holds the metal heat sink and connecting pins. This
exciting device is not only more rugged and reliable than any previous
amplifier, it also has considerable performance advantages.The most important
are complete freedom from thermal runaway due to the close thermal coupling
between the output transistors and the bias diodes and very low level of
distortion.

The IC -10 is primarily intended as a full performance high fidelity power and
pre -amplifier, for which application it only requires the addition of such com-
ponents as tone and volume controls and a battery or mains power supply.
However, it is so designed that it may be used simply in many other applications
including car radios, electronic organs, servo amplifiers (it is d.c. coupled
throughout), etc. Once proven, the circuits can be produced with complete
uniformity which enables us to give a full guarantee on every IC -10, knowing
that every unit will work as perfectly as the original and do so for a lifetime.

[-To: Sinclair Radionics Ltd., 22 Newmarket Road, Cambridg
Please send

for which I enclose cash/cheque money
Lorder

NAME

ADDRESS

SINCLAIR

IC -10 with 10-10 manual 59/6Post free.

PE1171.S Mirl1=111Mil
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Q.16 High fidelity loudspeaker
Developed out of the revolutionary and much praised design of
the original Sinclair 0.14 comes this more advanced version to
meet the requirements of even greater -numbers of high fidelity
enthusiasts. The 0.16 employs the same well proven acoustic
principles in which a special driver assembly is meticulously
matched to the physical characteristics of the uniquely designed
housing. In reviewing this exclusive Sinclair design, technical
journals have been loud in their praise for it and it comfortably
stands comparison with very much more expensive loudspeakers.
The shape of the 0.16 enables it to be positioned and matched
to its environment to much better effect than is the case with
conventionally styled enclosures, and with its improved styling.
the Q.16 presents an entirely new and attractive appearance. A
solid teak surround is used with a special all-over cellular black
foam front chosen as much for its appearance as for its ability to
pass all audio frequencies unimpaired.
The 0.16 is compact and slim and is the ideal shelf -mounted
speaker, and brings genuine high fidelity within reach of every
music lover.

Specifications
Construction:

Loading:
Input impedance:
Frequency response:

Driver unit:

Size and styling:

Price:

A sealed seamless sound or pressure
chamber is used with internal baffle, all of
materials carefully chosen to ensure freedom
from spurious tone coloration.
Up to 14 watts R.M.S.
8 ohms.
From 60 to 16,000Hz, as confirmed.
by independently plotted B Et K curve.
Specially designed high compliance unit
having massive ceramic magnet of 11,000
gauss. aluminium speech coil and special
cone suspension. Excellent transient res-
ponse is achieved.
9i" square on face x 41" deep with neat
pedestal base. Black all-over cellular foam
front with natural solid teak surround.
£8 19 6.

Micromatic Britain's smalleSt radio
Considerably smaller than an ordinary box of matches, this is a
multi -stage A.M. receiver meticulously designed to provide re-
markable standards of selectivity, power and quality. Powerful
A.G.C. is incorporated to counteract fading from distant stations;
bandspread at higher frequencies makes reception of Radio 1
easy at all times. Vernier type tuning plus the directional pro-
perties of the self-contained special ferrite rod aerial makes
station separation very much easier than with many larger sets.
The plug-in high fidelity type magnetic earpiece which matches
exactly with the output of the Micromatic provides wonderful
standards of reproduction both for speech and for music. Every-
thing including the batteries is contained within the attractively
designed case. Whether you build your Micromatic or buy it ready
built and tested, you will find it as easy to take with you as your
wristwatch, and dependable under the severest listening con-
ditions.

Specifications
Size:
Weight including
batteries:
Tuning:

Earpiece:
Battery
requirements:
Case:

Controls:

Price:

1W x 1-h" x i" (46 x 33 x 13mm).
1 oz. (28.35gm) approx.

Medium wave band with bandspread at
higher frequency end.
High-fidelity magnetic type.
Two Mallory Mercury Cells, type R.M. 675,
for long working life.
Black plastic with anodised aluminium
front panel, spun aluminium dial.
Tuning dial, and on/off switching by means
of earpiece plug.
Available in kit form complete with earpiece,
case, instructions and supply of solder in
fitted pack. 49/6.
Ready built, tested and guaranteed. 59/6.

Sinclair Radionics Ltd, 22 Newmarket Road, Cambridge Telephone 0223 52731 sire it
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MICRO

SOLDERING

INSTRUMENTS

A range of micro soldering instruments
combining high performance with really
small dimensions and providing
exceptional versatility.

Weighing about 2 oz. (less flex) these
miniature tools ensure the utmost
accuracy and safety in use, resulting in
consistently high standards of soldering
with minimum operator fatigue.

Ultra -slim unbreakable nylon handles
give a cool, comfortable grip for
sustained delicacy of operation.

Slip-on bits are fitted over the element
shaft, so absorbing all the heat
produced and giving high performance
with rapid heating and recovery. A wide
range of interchangeable tip sizes is
available to suit different types of work.

There are ADAMIN models
from, 8 to 24 watts, in voltages
from 6v. to 240v.

Please ask for NEW LEAFLETS
37/1005/7

LIGHT SOLDERING
DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, CR9 2LL
Telephone 01-688 8589 and 4559

Selections from FELSTEAD ELECTRONIC'S
Whiter List (Sent free for stamped addressed envelope to address below: -
Transistors & c. AC126 2/6. AF115 8/-. AF116 8/-. AF117 4/-. 0A5 1/8. 0A10 OA8l
1/6. 0A85 1/6. 0023 8/6. 0C25 6/-. 0C26 7/8. 0C26 8/8. 0C35 8/6. 0044 2/9. 0C45 2/6.
0071 2/6. 0072 2/13. 0075 2/8. OM 2/6. OC8ID 2/8. 0082D 2/8. 0C170 0C171 2/8.
Many more in list. 8.D.R. BY100 800piv 2/10. 8 Amp aeries: BYZ13 300 ply 4/-. BYZ12
600piv 5/-. BYZII 900piv 6/- BYZIO 1200piv 7/-. (Charges 1/- upto 11, paid for 12 and
over.) Sob -Min Transformers: OUTPUT (30 for 0072, & c) 2/9 DRIVER 8/-. (Upto
either 1/-). MULTIMETER. Our famous 20000 °per V 04.12,6 (2/6). Details and other In
list.
SOLDERING IRON. Slim, modern, British high-speed 81', all parts replaceable, highest
quality,ful I guarantee: 21/-11/6). DIAMOND STYLII Replacements for BS R TC8/LP,TC8/8,
TC8LP/STEREO; COLLAR() '0': RONETTE BF49LP: GARRARD GC2/LP and GCB/
LP: ACOS GP65/67. all at 7/8. (1/-) ACOS GP73, GP91 : BOR ST4 (ST3, ST5), ST8 (ST9):
SONOTONE 8TA, 9TA, 9TAHC: PHILIPS AG3306, 3060 (3063, 3066, 3301, 3302, 3304)
all at 15/- (1/-). All are of the very highest quality. Double Diamond: ST4 (BT3, ST6);
ST10 (ST9, ST8): 9TA, 9TAHC, 3006, Gni (For GP92, GP93, GP94 cartridges): GP91SC
for all GP91)8C. cartridges; All at 80/- each (1/-). PICK-UP CARTRIDGES All standard fit-
tings and styli'. MONO GP67/2 15/- STEREO -COMPATIBLE (MONO) (1P91/BC (21/) -
STEREO GP93 25/8. STEREO CERAMIC GP94 88/8. SONOTONE STEREO 9TAHC
(DIA.) 47/6. GOLDRING 6850 97/6.0800 28.10.0.11800E 218.10.0 G800 SUPER E 219.10.0
(1/- all types). Reg. Post 4/-) BTYLII FOR ALL ABOVE TYPES, including GOLDRING
available. RECORDING TAPE. Still the finest quality British Mylar available: Standard V
600 ft. 7/8 51' 900 ft. 10/- 7' 1200ft. 11/8. LONG PLAY 5' 900 ft. 10/- 55' 1200ft 11/3 7'
1800ft. 18/- (1/3 on 5' and 51' 1/6 on 7'). MICROPHONES Crystal Min 91, hand/desk 16/8.
MIC45 Curved metal handgrip 20/-. CM21 Grey hand/desk 10/8. Stick '60' 20/8 CM70 "Pla-
net" machined metal tapered stick type with neck cord, adaptor to fit floor stands 29/8 (All
I /0) LAPEL (or }181111) with clip 8/6 (1/-). All are titled with leads. Dynamic. Crean) hand/
table MIN Y 15/6 (1/6) MS10, 50K 0 for desk, tapered, with base and slide -out adaptor
39/6 MS I I, Similar, hut fixed on swivel swan neck to switch -fitted base 42/6. (Either 2/6).
Type 209 Card Mid ball, 50K /600 . oinni-d ir., built -In vol. control, on/off switch, special
lead. handle (as good as money can buy) MAO. DM160, Non-Dir. Ball, 50K0, switch,
cable, adaptor 77/8 (5/- either). MICROPHONE INSERTS. Dia., 1.75" OR 0.9" either size
5/8 (1/-i. EARPIECES with lead & mm. Jack plug (2.5 or 3.5nini, state which) Magnetic
1/9 Crystal (3.5 only) 4/9. (Unto 3 for 1/- on any). HEADPHONES De luxe STEREO 846
ohms, 47/6d. Same, fitted vol. control each earpiece, 87/8. Both have lead and stereo
jack plug. (3/-). High Rex. 2000 ohm. Adjustable 18/8 (2/-) SPEAKERS. 12' ROUND.
fitted tweeter, 3 or 15 (state which) 87/8 (5/6) or for Stereo 80/- pair, carr. paid. 2l 3
OR 80 (state which) 7/6 (1/-) 21. powerful transistor replacement, high ohms 8/- (1/-1.
EMI 18' 3, 8 or 15 0 (State which) 42/8 (4/6): with single flared pars. tweeter cone
8 or 15 CE (state which) 45/8 (4/61: with two tweeters and cross -over network 75/- (5/-).
VIBRATORS. Genuine Plessey 12v.4 pin non -synch. 121HD4, 21' ex. pins 5/13-. Am. 12v.
4 -pin. non.synch. 7/I6ths. longer, 4/8 12v. 7 -pin Synch. (12SR7) 12/6. 6v. 7 -pin. Synch.
(68117) 12/6. (All types 1/- per vibrator,. CONNECTING WIRE. Packs of 5 coils asstd.
VOIR. I' a. coil 5yd». Solid core 2/9 (1/-). Flexible 8/8 (1/3.) Super thin for transistor wiring
3/8 (1/-). PICK-UP WIRE. Super thin twin flex. screened and sheathed 1/8 yd. (1/- upto
Syds.-over, free.) RETRACTABLE Plea. Leads. (Curti es) Eft. phono plug ea. end 4/8. 12ft.
7/9. 6ft. phono plug/phono socket other end 5/- 12ft. 8/8 (1/- per lead, all types). SEND SAE
for full free lists-Teleton and small 3w and 70w trans. amplifiers, Electrolytics, Vol.
Controls, all types of radio switches, car and portable expanding aerials, Meters, Test
prods, all types of Brit. & cont. standard and min. plugs and sockets, SDR's, Thyristors,
trot. clips (various), terminals, etc. etc. and many 'Special Offer' lines at lowest possible

FELSTEAD ELECTRONICS (PE38)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Cash with order only. No COD or Caller Service. Charges (Min, 1/-) In brackets after all
items. Regret, Orders under 5/- unacceptable. SAE please for enquiries Overseas orders
welcomed -lists free.
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WORK WITH COMPUKIT

Compukit I is a practical do -it-
yourself teaching aid designed to
remove the mystery from digital
computers, logic and Boolean algebra.
"Cheap, Quick and Clean . . . and,
clear winner on all counts" says the
Times Educational Supplement.
Accompanied by easy - to - follow
instruction book.

teenagers, teachers, etc.
CK I/U L10.10.0 (P. & P. 6/-).

use, Type CK I/A L13.5.0 (P. & P. 6/-).
Model and Compukit 2 I.C.

from

(PE), Lymm, Cheshire

Ideal as a gift to amateurs, intelligent
Unassembled kit, complete, Type
Assembled, fully tested, ready to
Also available Compukit I Deluxe
Patch board.

Cash with order, or further information,

LIMROSE ELECTRONICS
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-BETTER IUALITV SERVICE, PRICES & LARGEST STOCKS
AC107 7/7 BAI 1 I

AC126 5/- BAII4
AC127 4/- BAXI3
ACI27Z 9/6 BCII3
AC128 4/ BC/ 15
AC 176
AC 187
ACI88
ACY17
ACYI8
ACY19
ACY20
ACY21
ACY22
ACY27
ACY28
ACY29
ADI40
AD149
ADI61
AD/ 62

BCII8
6/- BC125

BC126
9/9 BC143.

BC 45
BC 147

3/10 BCI48
3/10 BCI49
3/9 BC 169
3/6 BCI71
3,8 BC1132L

7/6 ElE8134L1

11/- BC2I2L
acrio

7/6 BCY12

ADTI40 12/6 BCY30Bcy31

ADZII 32/- BCY32
AD212 39/- BCY33
AFI02 12/6 BCY34
AFI06 7/6 BCY38
AFI 14 5/- BCY39
AF115 5/- BCY70
AFII6 5/- BCY7I
AFI 17 5/- BCY72
AFII8 8/10 BCZI 1
AFI21 6/- BDI21
AF124 5/- B0123
AF125 4/2 BD124
AF126 3/6 BDY20
AF 127 3/6 8E163
AF139 15/- 8E167
AF178 9/6 BF I 73
AF179 11/6 13E178
AFI80 12/6 8E179
AF I86W 8/- BFI80
AFI86G 81- BF 181

7/6 ur.45
4/5 BEI 94

BFI95
4/5 BF2M6, BF X 13
7/6 BFX29

BBFFxX0444

12/6 BFX85
15/- BFX88
9/- 13E750

AFZI 1
ASY26
ASY27
ASY28
ASY29
ASZ2I
AL)Y10
B2M
B3M
BAI02

6/- 13E751 3 9 NKTI27
3 13E1'52 46 NKTI28
1/6 8E753 31 NKTI29
5/- 13E790 13 6 NK7135
6/6 EI5X19 3 3 NKTI37
7/6 BSX20 3 3 NKTI41

II/- 85X21 76 NK7142
1 BSX76 4 NKTI43
15/- BSY27 4 NKT144
IS/ BSY29 5 NKTI5 I
2 9 BSY95 3 2 NK7153
3/3 BSY95A 211 NKTI54
3/- BYZI4 33.3 NKTI61
3/9 BYZIS 333 NKTI62
2/- CII I 18 NKTI63
2/3 'CIIIE 12 NKTI64

1/10 C426 83 NKTI65
3/- CBI -051C 8 - NK7201
3/4 CRI-401C10 NK7202

10/- DI371 10 NKT204
Ill- GET16 126 NKT20S
5/- GET102 6 NKT206
5/6 GET103 5 NKT208

10,- GE7111 5- NKT210
4i- GETII3 4 NKT21 I
5- MJ480 206 NK7212
6/- MJ481 27 NKT213
9/6 111490 226 NKT214

3/10 MJ491 29,6 NKT2IS
7/8 MPF 102 86 NK7216
3/2 MPF 103 76 NKT217
7/6 MPF 104 7 6 NKT218

21/- MPF105 8;- NKT2I9
22/ ,NKTI I 7 6 NKT221
10/8 NKTI2 5/5 NKT222
10/8 NKT32 6/- NKT223
9/- NKT42 6/- NKT224
5/- NKT43 6/- NKT225
6/- NKT72 3/9 NKT226

10,6 NKT73 3/7 NKT227
126 NKTIOI 6/- NKT228
76 NKTIO2 6/- NKT229
7 6 NKTIO3 6/- NKT231
5 NKTIO4 6/- NKT232
5/ NKTIO5 6/- NKT237
3 6 NKTIO6 6/- NKT238
3 NKTIO7 6/- NKT239
7 NKTIO8 61- NKT240
5 NKTIO9 6/- NKT241
62 NKTI21 10/6 NKT242
8 NKTI22 10/- NKT243
52 NKTI23 9/6 NKT244
69 NKTI24 6/5 NKT245
53 NKTI25 4/6 NK7261
4 6 NKTI26 4/- NKT262

6/- NKT303 17/6 OC19
6/1 NKT304 9/10 0C20
6/- NKT351 10/- 0C22
6/- NKT3S2 17/6 0C23
6/- NKT361 10/- OC24
6/- NKT362 20/- 0C25
6/- NKT401 14/6 0C26
6/- NKT402 I5/- 0C28
6/- NKT403 14/9 0C29
4/2 NKT404 11/- 0C35
3/9 NKT405 II/- 0C36
3/9 NKT406 9/11 0C41
4/7 NKT42028/I I 0C42
3/5 NKT451 9/11 0C43
3/7 NKT452 9/6 0C44
7/6 NKT453 6/6 0C45
9/- NK7603F 4/8 OC70
6/- NKT6I3F 5/2 0071
4/7 NKT654F 4/2 0072
7/- NKT675 6/8 0074
6/ NKT676 5/- 0075
5/- NKT677F 0076

3/6 NK7703 31111/-0 008171
3/7

11/- NK7713 3/10 OC8ID
9/6 NK7717 5/10 0081Z
6/6 NKT734 4/11 0082

3/11 NKT736 6/1 0082D
6/- NKT773 3/7 0083
6/- NKT774 6/- 0084
5/9 NKT0013 6/6 0C123
4/- NKTI0419 0C139
4/- 3/10 0C140

3/10 NKTI0519 OC141
3/9 4/5 0C170

1/11 NKT10339 OCI71
IV

4/7
- 0222001

3/1 NKT10439
3/- 5/5 0C202
4/3 NKT12329 0C203
4/3 8/5 0C204

10/6 NKT263 4/8 NKTI2429 0C205 9/- 40316 9/3 2N709
10/- NKT264 4/3 10/6 0C206 15/- 40317 7/3 214711
8/6 NKT265 5/6 NKT13329 0C2.07 I5/- 40319 10'9 2N71 IA
6/1 NKT270 6/- 3/11 OCP71 19/6 40320 7/3 2N743
6/I NKT271 2/10 NKT13429 ORP12 10/- 40323 6/6 2N744

10/6 NKT272 2/10 3/11 ORP60 8/- 40324 9/3 214911
10/- NKT273 3/8 NKT16229 ORP6I 8/- 40326 7/3 2N914
9/6 NKT274 2/10 8/5 ORP63 9/- 40329 4/9 2N9188/- NKT275 3/4 NKT20329 P346A 3/9 40344 5/3 214929
6/- NKT276 3/6 6/8 RAS508AF 40347 7/6 2N930
6/ NKT279A 2/6 NKT20339 15/_ 40348 10/3 2N1131
6/- NKT281 5/- 6/4 sim 19/- 40360 8/6 2N1132
6/- NKT301 18/- NKT3521915,9 S4M 33/6 40361 9/6 2N1302
6/- NKT302 12/5 ST2 9/9 40362 11/6 2N1303

5/- T1407 9/8
19/6 TIC4.0 8/-

40370
11/3 N:38:

40408 10/3 2N1306,:,,- TIS34 17/6 _9 40432 17/6 2N130711,-- TTIISp431A
11" 40462, 11/3 2N1308

7/6 TIP32A 14/10 ' 16/6 2N1309
''''' V205 20/- 40468A 7/- 2N I613

12/-15/-
V405A 9/3 40600 11,6 2141711

10/- ZTX107 2/7
40602 8/- 2142147

12 6 ZTX108 V2
NBOA1T410 104/1- 22NN221164013

8/6 2N3707
7/6 2N3708
7/6 2N3709
4/6 2N3710
6/- 2N3711

10/- 2N3819
3/11 2N,31320
8/5 2N3826

6/ 2N4037
5/3 2N3866

6/- 2N4058
6/- 2N4059

4/6 2N4061
3/7 2N4060

4/11 2N4284
4/11 2N4062

6/ 2N4287
6/ 2N4268
6/ 2N4289

4/6 2N4291
6/3 2N4290

16/3 2N4871
5/- 2N4292

4/6 ZTX300 2/7 N64 4/- 2N2369A 3/1125004
ZTX109 317N60 4/- 2N2369 3/4 25002

12/6 25001

2S003
5/-

N87A 4/6 2N2614 4/-
4/6 ZTX301 2/8
3/- ZTX302 3/8

N82A 9/6 2N2613 7/6 25005
3/- ZTX303 3/8 14191 5/- 2N2646 I0/- 25006

250172/6 ZTX304 5/5 14914 3/6 2142904 8/10

4/6 ZTX311 1/- N3717 30/- 2N2905 11/11Bi- ZTX312 1/1

N3713 30/- 2N2904A 9/9 250183/- ZTX310 1/7
25019

N4148 1/6 2N2905A15/1 2S020
4/6 ZTX3I 3 2/2 544 0/0 2N2906 8/105/- ZTX314 1/3 S I 00 3/1 2/42906A

25104

4/- ZTX330 3/7S41OR 5/1 2142924 4/

10/10 NI4/6 ZTX321 5/11 5410 5/1 2N2923 4/- 25303
/- 6/I 5107 6/6

11/ ZTX331 4/6 2G302 3/9 2142925 3/6 2133864
5/- ZTX341 3/7 2G339A 5/ 2N3053 5/- 2S320
3/- ZTX342 4/2 2G371 3/ 2143054 12/6 25321
4/6 ZTX500 3/2 2G3719 3/ 2N3055 I5/._ 2S322
5/- ZTX5OI 3/3 2G374 5/- 2N3391A 6/- 2S323
7/- Z7X502 3/11 20381 S/- 2N3393 5/- 25701
5/- ZTX503 3/4 2N 174 16/- 2143394 4/9 20702
7/- ZTX504 7/11 2N385A/ 2N3402 5/6 10703

11/6 ZTX5 I 0 3/4 2N388A 15/- 2N3403 5/6 25711
5/- 40250 10/9 214404 4/6 2N3404 7/6 25712
6/- 40309 6/6 2N696 3/6 2N3525 11/9 25720
7/6 40310 9/ 2N697 3/6 2N3702 2/6 25732
9/6 40311 6,9 2N698 6/- 2N3703 2/5 20733

12/6 40312 9/6 2N706 2/4 2N3704 3/2 3N128
7/6 40314 7/3 2N706A 2/6 2143705 2/1 314140
8/- 40315 713 2N708 3/3 2N3706 2/3 3N141

1/10 314142 10/9
1/10 314143 13/3
2/- 3N152 17/3
2/3 AAII9 1/
2/6 AAY1 I 2/

1871/-9 AA AA ZY 31°2 61 -7
6/-- AAZ I 3 3/2

25/- BAI 10 6/-
15/- BA I 1 I 6/-

/ /

41/! BY100 43//L3

3/- 8YI27 4/-
3/- BYXIO 3/
3/_ BYX36/I 50
3/-
3/_ BYX36/300 6
3/. 2/10
6/9 BYX36/600

I0/- 3/9

1121 1117YYY2231

25/
2 26/3

15/- BYY25 31/9
IS/- BYY142 3/9
151_ BYZIO 8/
IS/. BYZI2

1197/6

BYZI3 4/-
/4 CG6E 4/

126
CG63 2;
EA403 3/6
E8383 3/6

8/6 EC401 S/
106 EC402 4/8
12/6 0G JE6Xm 45/1 4,

OAS 3/8

6/ 0AA417° 5/18-

:281 ///146- 0000 AAAA 77:7031
///1 8888

321462///666 000AAA998051
//88

25/- 0A95 /8
0A200 2/-

58/11/6 0A202 2/
13/9 0A211 8/
15/3 SD I9 7d.
14/6 TD716 I2/ -

BC 107/8/9 2/9
NPN Planar transistors

BC107 & 9
25 4- 2/5 100 + 2/2

BC108 25,2/3 100 - 2 -

2N487I 6/9
Motorola unijunction
25 + 5/9 100 -,- 4/9

2N3055 15/-
115 watt silicon power

transistor
25 + 13/- 100 + III-

IRC 20 7/-
Int. Rectifier thyristor

200 piv 1'2 amp
(similar C10681)

25 + 6/- 100 + 5/-

2N2926
NPN Planar transistors
25 ! 11 100 , 1'6

0A91 SPECIAL OFFE 
Mullard Diode

25 9d. 100-1 7d.

2N3819 7/ -
Texas FET

25 6 - 100 - 5 3

MGA 100 35/-
31F2 28/6

Mallard
Lock -fit

25 2/- 100 19

CHEAP
LOGIC !!
(Fairchild -USA)

1-I1 12-24 25-99 100+
uL 900 Buffer

7/- 6/6 5/6
u1.914 Dual 2input Gate
8/- 7/- 6/6 5/6
uL 923 J -K Flip Flop
10/6 10/- 9/6 9/ -
Data and circuits
article, 5 -page, at 2/6.
Article "30 Suggested
.Circuits for Micro-

;5if t.b 711L3cOnversion
spreaders adaptors at
1/6 each.

SILICON RECTIFIERS
I Amp Miniature Moulded Junc-
tion Rectifiers.

P.I.V. 1-24 25+100+500+
I N4001 50 1/6
I N4002 100 1/6
I N4003 200 2/-
1N4004 400 2/-
1N4005 600 2/6
I N4006 800 3/-
1N4007 1000 4/-

1/4 1/2
1/4 1/2
1/9 1/6
1/9 1/6

2/- 1/9
2/10 2/6
3/3 2/9

1/-

1//3
13
1/6
2/3
2/6

In the event of any IN4000 series
going temporarily out of stock we
reserve the right to send higher
voltage types at no extra charge.
1000+ and over prices on appli-
cation.

ZEN ER DIODES
400mW 10°;, GLASS CASE.
TEXAS Mfr.

52036 3.6 volt 52082 8-2 volt
S2039 3.9 volt 52100 10 volt
S2043 4.3 volt 52I10 11 volt
S2047 4.7 volt 52120 12 volt
52056 5.6 volt 52160 16 volt
52062 6.2 volt 52180 18 volt
02068 6.8 volt 52270 27 volt
52075 7.5 volt 52300 30 volt

PRICES: 1,24 3/6 25-99 2/9
100+ 2/3

Operate at 40kc/s. Can be used for remote control systems
without cables
or electronic
links. Type 1404
trans-ducers can
transmit and

PRPRIM With each,
pair our complete
transmitter and
receiver crcuit.

PRICE
1.5.111.0 Pair

(Sold only in pairs)

INTEGRATED CIRCUITS
Some R.C.A. Linear Types

CA3005 23/6
CA3011 14/9
CA3012 17/9
CA3013 21/-
CA3014 24/9
CA3018 16/9

CA3020 25/3
CA3021 31/3
CA3022 26/-
CA3023 25/3
CA3026 20/-
CA3028A 14/9

CA3028B 21/- CA3043 27,6
CA3035 24/6 CA3044 24/-
CA3036 14/6 CA3045 24/6
CA3039 16/9 CA3046 15/2
CA3041 21/9 CA3048 40/9
CA3042 21/9 CA3051 26/9

Application Notes for each individual 1/6d. per copy.
PA234
PA237
PA246
PA424
SL403A
SL702C
TAA263
TAA293
TAA3I0
TAA320
TAD100
3N84

GE IC I Watt Amplifier
GE IC 2 Watt Amplifier
GE IC 5 Watt Amplifier
GE IC Zero Voltage Switch
Plessey 3 Watt Amplifier
Plessey Linear ..
Mallard Linear ..
Mullard General Purpose Amplifier
Record Playback Amplifier ..
MOS LF Amplifier ..
Mullard IC Receiver
GE Silicon Controlled Switch..

17/6
37/6
52/6
49/6
42/6
29/6
I5/-
20/-
30/-
13/-
39/6
26/ -

Data Sheets 1/- (SL403A 2/6. ICIO data not sold separately).

Prices quoted are current at time of going to press E & OE, and may be subject to variation without
notice-Items listed not in current production will be withdrawn when stocks advertised are sold.
Semiconductors offered carry full Manufacturers guarantee where applicable. Data sheets will be
supplied on request If- per copy. Price breaks apply at 25+ & 100+. Please contact Sales Dept. for
Price & Availability. Terms of Business: Retail Mail orders-cash with order only please. Trade:
Nett Monthly Account on receipt of satisfactory references. Despatch: Goods quoted ex stock are
normally despatched within one working day by first class post. Export orders and enquiries par-
ticularly welcome. Cables LESTROCO BRENTWOOD. Post & Packsng allow 1/- per order inland,
4/- Europe, 12/- Commonwealth.

Address your Order to:

L.S.T. ELECTRONIC COMPONENTS LTD.

7 COPTFOLD ROAD
BRENTWOOD, ESSEX
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HOME RADIO (Components) Ltd., Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. Phone 01-648 8422

4% the Cat's Whiskers
You must admit, the lad's keen - he's fallen asleep still

tuned in to dad's vintage receiver. His cat's whiskers set

lies abandoned by his other "receiver", and now he's
dreaming of the super sets and gadgets he's going to

build once he's got the Home Radio Components Cata-

logue that Father Christmas has been ordered to bring.

In the morning when the lad sits up in bed and flips
through its 300 pages he'll certainly come out with some

such phrase as "It's the cat's whiskers!".

r
JOaPPP

Chrigmati5
to all our
rtaberfs.

If you can't rely on Father Christmas to bring you a Home

Radio Catalogue, play safe-give yourself one! It will

cost you only 8'6, plus 4 - post and packing, and once

you've got it you'll wonder how you ever managed with-

out it. It's packed with over 8,000 items, no less than

1,500 of them illustrated; and every copy contains 6

vouchers each worth a bob when used as directed. Fill

in the coupon right away and post it with your cheque or

P.O. for 12'6.

The price of 1216 applies only to catalogues
Purchased by customers residing in the U.K,

Please write your Name and Address in block capitals

Name

Address

 GEM 11 MM.-,

Home Radio (Components) Ltd.
Dept. PE, 234-240 London Road, Mitcham, CR4 3HD.WItreroWrir WWWIr (Wiligrigr Ert0* 141 .0 A A .0 A 0 0 0 A A
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SEEING WITH SOUND
ALMOST two whole years have passed since fog was

last discussed on this page. More specifically, we
then aired our hopes for an electronic system that
would, to some degree, restore visibility to drivers of motor
vehicles in bad weather conditions.

Two years is a long time in electronics, and one could
quite reasonably expect important steps to have been
taken by now toward the solution of this serious problem.
But nothing concrete has. emerged so far from industry
or from government research establishments.

We do know that much effort has been put into the
development of a radar system for vehicles operating inside
airports. There is a vital need for emergency service
vehicles to be able to move at speed to the scene of an
aircraft mishap, no matter what state of visibility obtains.
This particular radar system has not yet been put into
production, presumably because the airport authorities
have not yet been decided to buy.

By normal standards, a radar system is necessarily
expensive and involves much sophisticated engineering.
It is true that solid state devices such as Gunn -effect diodes
are available for microwave operation, and these help
to simplify the receiver and transmitter design and so
reduce the overall bulk of the installation. But there
still remains a major problem in the form of the display
device. Until the c.r.t. is superceded by a solid state
electro-luminescent panel, there is little likelihood that
radar, even in an elementary form, can be seriously con-
sidered as a feasible proposition for installation on all
types of road vehicles.

While waiting for further advances in technology to
solve these engineering (and cost) problems, there is no
reason why private individuals should not on their own
account investigate other methods to combat the common
enemy, fog.

Leaving aside electro-magnetic waves, why not explore
the possibility of sound waves? The equipment needed
for an acoustical system is not highly complicated, and the
basic principles involved are familiar enough to most
electronics enthusiasts. The Sonic Obstacle Locator
described in this issue has proved itself to a marked degree.
Admittedly, as a driving aid it is not infallible, and lacks,
as yet, the ability to discriminate between tree, lamp post,
or car. Serious limitations, in fact, for a car -borne
device. But it is not offered as an instant solution to a
formidable problem. It is offered as an idea worthy of
further development by the experimentally inclined.
And other uses may well become apparent.

We hope many will rise to the challenge. Amateurs
have blazed the trail before. Most significantly, in
proving the usefulness of the then neglected high frequency
radio waves. Maybe private experimenters can achieve
some noteworthy success in electro-acoustics. F.E.B.
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SONIC
OBSTACLE

ATMOSPHERIC pollution and weather conditions often
combine to produce thick fogs which reduce

visibility to as little as 10-20 feet. Much the same
applies where there is smoke or driving snow. In such
conditions man's senses are virtually useless and there
is a real need for technical aids to penetrate the murk.

Short range radar would seem to provide an answer
to the problem, but the equipment is expensive and
involves radio licensing complications. Fog is trans-
parent to certain, bands of infra -red, but infra -red
emitters and sensors for use at such wavelengths are not,
as yet, sufficiently developed. Another approach
would be ultrasonics, but high frequency sound waves
tend to be scattered by fog droplets, and have a short
range.

AUDIBLE SOUND
The Oil -bird of South America points the way to a

possible solution to the problem; it finds its way around
dark caves by emitting audible clicking noises, like the
sound of castanets. Audible sound is, of course, only
slightly attenuated by fog and other atmospheric
particles, hence the use of the fog horn, and the
explosive cap on railways.

Sonar has long been employed for navigation and
ranging purposes underwater, and there seems to be no
reason why audible sound pulses in air should not be
similarly used if the equipment can be made to operate
against a background of day-to-day ambient noise.

The Sonic Obstacle Locator is the result of experi-
ments to test the practicability of using audible sound to
detect the presence of unseen objects in fog. With a
range of 100 feet, the equipment could be used on board
small boats for docking in conditions of poor visibility,
or as an outdoor, all weather intruder alarm. There
are many other possible applications, such as counting
passing cars on a roadway, and educational demonstra-
tions involving the speed, refraction, and reflection of
sound waves.

SENSITIVITY
Although not recommended for use on cars in fog,

the Sonic Obstacle Locator will work at low speeds, and
was tested on a vehicle as this provided the most
adverse conditions of high ambient noise.

To give an idea of sensitivity, a response is obtained
from an adult pedestrian at up to 22 feet, a small
parked car at 50 feet, or a stone wall perpendicular to
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SPECIAL FEATURE FOR THE EXPERIMENTER

the sound source axis at 100 feet. When an obstacle
in the road ahead is detected, the unit inside the car
emits a bleep warning note, of duration directly
proportional to distance.

The note varies from a short click at 95 feet range, to
an almost continuous tone at the minimum range of
5 feet. A meter linearly calibrated 0-100 feet is
incorporated to show the actual distance of the obstacle.

Because of sonic interference from the exhaust noise
of other vehicles, particularly diesel lorries, the equip-
ment will only operate reliably at traffic speeds below
30 m.p.h., under typical fog driving conditions.

MEASURING DISTANCE THROUGH AIR
WITH SOUND

High frequency sound is readily reflected from solid
surfaces, and sound waves conform to the same general
laws of reflection as light.

The time taken for a sound to travel to a reflecting
surface and back again can be used as a measure of the
intervening distance, with an accuracy dependent on
slight changes in the speed of sound resulting mainly
from variations of temperature and humidity.

Sound velocity is not significantly influenced by
droplets or particles in the atmosphere, and is largely
independent of air pressure and altitude when
corrections are made for temperature.

The velocity of sound in dry air at 0 degrees centi-
grade is 1,087 feet per second; about 41 times slower
than sound in water. If the air temperature is raised to
20 degrees centigrade a velocity increase of about
3.7 per cent will be noted.

When the air is fully saturated with water vapour, this
causes a velocity increase of about 0.5 per cent, because
water vapour decreases the density of air.

From the above it can be estimated that, over a
temperature range +10 degrees centigrade, and in
varying humidity, a sonic yardstick should offer a
potential accuracy of about ±2.5 per cent.

OPERATING FREQUENCY AND
TRANSDUCERS

The frequency of the transmitted sound should be
high, to combat interference from man-made noise, the
bulk of which lies in the lower part of the audio
spectrum. However, sonic transducers operating above
15kHz are usually not sensitive enough for low power
sound -through -air applications, although they may be
suitable for service underwater where sound conduction

Fig. I. Area of response of the Sonic Obstacle Locator
when used for pedestrian detection

is good. In the interests of economy, it was decided
that special transducers should be avoided.

Tests were made with several types of loudspeaker
and microphone, to establish a suitable compromise
between cost and noise rejection when choosing the
operating frequency. Firstly, the upper limit was set
by microphones offering a useful output above 15kHz,
as they were too expensive to qualify.

It was discovered that good quality tweeters operating
at 10-15kHz gave markedly inferior results when
compared with small, cheap loudspeakers handling
10kHz. This somewhat surprising result was eventually
attributed to sound reinforcement arising from
resonances in. the cheap loudspeakers, and further
improvements at 10kHz were effected by cutting down
the size of the loudspeaker cone, and stiffening it with
cellulose dope. Obviously, if the sonic transmitter can
be encouraged to provide a large acoustic output, this
will tend to minimise noise, and compensate for the
lower frequency.

When a loudspeaker is handling frequencies above a
few kilohertz there will be only a small excursion of the
voice coil and cone, and the limit to the amount of
power the loudspeaker can handle is determined by
voice coil overheating. If the high frequency input is
pulsed on and off, with a relatively long pause between
pulses, the loudspeaker can sustain very high levels of
input without damage, and at the same time yield an
output of high intensity.
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DIRECTIONAL CHARACTERISTIC
In using a locator, echoes should only be obtained

from obstacles in the road ahead, and not from objects
which do not lie in the path of the vehicle.

A loudspeaker offers a polar response, at high
frequencies, which is directional, but is not sufficiently
narrow in shape for the present application; the
requirement taking the form of a broad sphere slightly
flattened along the sound source axis. However, a
microphone can be made to see only a narrow angle by
placing it at the focus of a parabolic reflector which
looks along the source axis.

When loudspeaker and microphone polar responses
are combined, the result is a thin, almost ideal cigar
shape extending in front of the vehicle, as depicted in
Fig. 1.

The plot upon which Fig. 1 is based was obtained
from a 5 gallon oil drum which simulates a pedestrian
wearing normal, soft clothing.

It can be seen that the area of response is roughly the
width of the car and extends forwards to a distance of
22 feet. For larger obstacles, the area of detection will
be wider and longer, though still of the same cigar
shape.

SONIC TRANSMITTER
The basic features of the Sonic Obstacle Locator are

outlined by the block diagram of Fig. 2, with associated
waveforms in Fig. 3.

Dealing first with the transmitter, this consists of a
pulse generator, a 10kHz square wave pscillator, and
a tuned power amplifier. The pulse generator provides a
master pulse of 2ms duration (Fig. 3A) at intervals of
178ms, the time taken for sound to travel to the
obstacle and back at the maximum range of 100 feet.

On receipt of the pulse, the 10kHz oscillator provides
an output of 2ms duration, consisting of 20 cycles of a
10kHz square wave, which is then passed to the power
amplifier. Being tuned, the power amplifier converts
the square wave into a sine wave, and the input to the
loudspeaker is an envelope containing 20 cycles of a
10kHz sine wave as seen in Fig. 3B.

To detect echoes from obstacles very close to the
transmitter, the radiated sound must be of short
duration, so that it dies away completely before the

P
AUDIBLE
WARNING

Fig. 2. Block diagram of the
Sonic Obstacle Locator. lOkHz
bursts of radiated acoustic energy
are made to bounce off the ob-
stacle. These are then amplified
and the distance of the obstacle
computed by the decoder for
display by a meter. An audio
bleep warning is also triggered
at this final stage

echo arrives. A time of 2ms for the acoustic burst
from the transmitter is well inside the period fixed by the
minimum range of 5 feet, to allow for various circuit
delays and loudspeaker lag.

In passing, it is of interest to note that the short burst
of 10kHz sound from the transmitter is registered by
the human ear merely as a loud click, with virtually no
tone content.

RECEIVER
If an untuned amplifier was used with a microphone

to pick up the minute reflected signals from the trans-
mitter, the echo pulses would be completely swamped by

time for stZ Sto trawl 200 ft

kHz sine wove 'burst'

04
Bock -scoffer Echoes

1(04.49110--011R-

7

0

in Inky

PUL
GENESERATOR

OUTPUT
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OUTPUT
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INPUT

TUNED
AMPLIFIER
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MIR
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suppressen TUNED

-4 --'''"*"+""'""+"*".."*.".^.^m AMPLIFIER
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Fig. 3. Waveforms associated with Fig. 2 and identifiable
by the letter. Fig. 3D is the tuned amplifier gain charac-
teristic

24 Practical Electronics January 1971



PULSE 10 kHZ SQUARE WAVE TUNED
GENERATOR OSCILLATOR POWER AMPLIFIER

VR1

100

61

CALIBRATE
DISTANCE

Cl

40F

RI

560

TRANSMITTER CIRCUIT
PANEL

R3

330

VR2

47

611

NTfANSMFTTLE
TUNE

R7

330

ACI57

2N2646 25512 AC157 BCY3g

C4

OCUB

Hi/
IMO
IIIa L3

red

Inn

SKI P11

C5*

aLID)

4pFT
green

blue

grey Pulse generator output

+12V

C6
1,0F0m

LS1

Fig. 4. Circuit diagram of the transmitter consisting of pulse generator, square wave oscillator and tuned power
amplifier

broadband ambient noise, except in a very quiet
environment. Therefore, the sonic receiver is tuned to
the transmitter frequency. In the block diagram the
receiver is seen to consist of a microphone, a tuned high
gain amplifier, and an echo pulse decoder circuit.

A typical microphone response to the burst of sound
from the transmitter is shown by waveform Fig. 3C.
Note the presence of back -scatter, noise, and the echo
pulses.

Because echoes from near objects are of greater
amplitude than echoes from distant objects, rough
surfaces and very small objects close to the loudspeaker
and microphone tend to cause unwanted back -scattering
of sound, and there is also direct pick-up of the un-
reflected burst from the loudspeaker.

Ideally, the receiver response should be proportional
to distance; low for near objects and high for distant
objects, so that an echo of the same amplitude is
obtained from a given object at any distance with the
range of the equipment. In practice, however, it is
sufficient to ensure that the receiver is pulsed off while
the acoustic burst is travelling over the first few feet of
its journey, and then gain can be allowed to rise
quickly to maximum for the reception of echoes.

ELIMINATING BACK -SCATTER
Controlled by the gain delay pulse derived from the

pulse generator, the tuned amplifier gain characteristic
takes the form shown, on an exaggerated time -distance
scale, in Fig. 3D. Gain is almost zero at the time of the
acoustic burst, and remains low over the region of
back -scatter, then rises quickly to a stable level for the
remainder of the period.

The effect of gain delay is demonstrated by comparing
the resulting tuned amplifier output Fig. 3E with the
amplifier input Fig. 3C. Back -scatter has been
virtually eliminated from the waveform, without
influencing the echo pulses. Although the tuned
amplifier is switched off during the transmitter burst, it
is almost impossible to remove evidence of the burst
from the amplifier output (Fig. 3E) because of electrical
interaction between transmitter and receiver circuits,
despite careful screening. However, the decoder
circuit takes this into account.

The function of the decoder, which will be examined
in greater detail later, is to measure the time interval
between the start of the control pulse and reception of
the first significant echo: while ignoring as far as
possible noise, and secondary echoes.

Distance is computed by the decoder for display by a
meter, and an audio bleep warning oscillator is also
triggered to give an output from a crystal insert loud-
speaker.

TRANSMITTER CIRCUIT
The transmitter circuit of Fig. 4 was designed to feed

a peak pulsed power of more than 20 watts, at 10kHz,
into a 3 ohms nominal impedance loudspeaker (12 ohms
at 10kHz), using as few components as possible.

Looking first at the pulse generator of Fig. 4, Cl is
positively charged through VR1, the unijunction
transistor TRI triggers into conduction, whereupon Cl
discharges rapidly through R2 to produce a steep -sided
positive pulse. The interval between pulses is set by
adjustment of VR1, and the duration of the pulse is
determined by the fixed values of Cl and R2.
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COMPONENTS . . .

Resistors
SONIC TRANSMITTER

RI 560f/ R5 4 7ki1
R2 1800 R6 4.7ki2
R3 33011 R7 330.(2
R4 2200
All 10%, f watt carbon

Capacitors
CI 4µF electrolytic 50V
C2 0.0IµF miniature polyester 250V
C3 0.0IµF miniature polyester 250V
C4 4µF electrolytic 50V
C5* 4µF metallised 150V (see text)
C6 1,000p.F electrolytic 50V

Transistors
TRI 2N2646
TR2, TR3, TR4 25512 or BSY27 (3 off)
TR5 ACI57 or AC127
TR6 BCY39 or 2N2904
TR7 0C28

Potentiometers
VRI 100kf2 horizontal preset
VR2 4.71cf2 horizontal preset

Inductor
LI 2.5mH RF choke

Transformer
TI LA5 pot core (see text)

Loudspeaker
LSI 3 ohm Sin dia. (see text)

Socket
SKI Coaxial socket

Plug
PLI Coaxial plug

Miscellaneous
0-lin matrix Veroboard 4.Iin x 1.7in
Sin x I.8in 16 s.w.g. sheet aluminium
TO3 transistor mica washer and spacers
20 s.w.g. enamelled copper wire

Timing components R5, R6, C2 and C3, in Fig. 4,
will cause the multivibrator circuit TR2 and TR3 to
oscillate close to 10kHz, but a fine frequency adjustment
is provided by VR2 (tune transmitter).

The multivibrator will only oscillate when the ,
emitters of TR2 and TR3 are connected to the negative,
rail by transistor switch TR4. In turn, TR4 is only
switched on for a period of 2ms when it receives thy
pulse from TRI, via R4.

Driven by the multivibrator output, the complemen-
tary pair TR5 and TR6 alternately clamp C4 to positive
and negative supply rails, and owing to the presence of
tuned circuits LI, C4, and L3, C5, the switching wave-
form is converted into a sine wave by output transistor
TR7.

Approximately 15V r.m.s. is developed across the
12 ohm speaker load during the 2ms pulse period.

Transformer TI is hand wound on a Vinkor assembly,
and one end of the secondary winding L3 is taken to a
separate earth connection to accommodate positive or
negative earth battery supplies.

REGENERATIVE RECEIVER
Receiver tuned amplifier and decoder circuits will be

considered separately. Fig. 5 shows the tuned amplifier
circuit.

Looking first at the very important stage TR9 in
Fig. 5, it can be seen that this closely resembles a
regenerative tuned stage in a t.r.f. radio receiver.
Regeneration does away with the need for multiple
tuned stages and simplifies tuning adjustments, while
still giving reasonable selectivity.

Winding L6 is phased with L7 to give positive
feedback between collector and base of TR9, and thus
multiplies the Q value of tuned circuit L7, C12, and
TCI. Regeneration is smoothly controlled by the VR5
setting.

TR9 is operated at a low collector current, near the
point where gain falls off as collector current is
decreased. VR4 sets the working point by establishing
the amount of positive bias on the base of TR9.

A positive going pulse from the pulse generator is
converted by C9, DI, and D2 into a negative pulse
which counteracts the bias on the base of TR9, thus
reducing gain. Owing to the slow discharge of C9
through VR4, RI I, and R12 at the termination of the
pulse, TR9 remains off for a period much longer than
the time of the control pulse. The gain delay period is
adjustable by VR4, and back -scatter control VR3.

Transformer T3 is hand -wound on an LA2107 pot
core assembly.

EMITTER FOLLOWER
The signal from the microphone could be fed

straight to the base of TR9, but this would demand a
microphone transformer of non-standard impedance.
Also, a long run of microphone cable could cause
detuning. Therefore, emitter follower TR8 is included
to serve as an impedance converter and buffer stage.
Transformer T2 is of the type found in hand-held,
moving coil stick microphones, and has an output
impedance of 50 kilohms.

As the collector load of TR9 is a high Q tuned circuit;
it will present a high impedance, with large voltage
amplification, to a signal of 10kHz, but side frequencies
will see a low impedance and are hardly amplified at all.
Overall rejection of the Fig. 5 circuit is better than
30dB for signals I kHz above and below the centre
frequency.

TUNED AMPLIFIER
Triple stage amplifier TRIO, TRI I, and TR 12, is

designed to offer some selectivity, but not enough to
cause problems with instability. Emitter and coupling
capacitors cause some attenuation of frequencies
below 10kHz, and the response is sharpened still
further by tuned collector load C16, and L8.

When viewed on an oscilloscope, the tuned amplifier
output will appear similar to Fig. 3E when echo signals
are present. If the oscilloscope is d.c. coupled, and can
offer linear timebase sweeps at around 0.2s, then
distance can be read off the X axis to give the precise
location of all echoes.

DECODER
Having obtained satisfactory echo signals from the

receiver tuned amplifier, these must be converted into
regular shaped pulses for timing purposes.

In the decoder circuit of Fig. 6, the monostable
(TRI 3 and TR14), responds only to signals above a
certain amplitude, determined by the VR7 setting, and
thus rejects noise and small, spurious echoes.
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for timing purposes
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COMPONENTS ...

Resistors
F.25 120k12
E26 10k0
F.27 3.9kS2
F.28 8.2kf2
E29 5.6kfl
F.30 10kS2
F.31 3.9kS2

All I0°, f watt carbon

R32 10kS2
R33 3.9kt2
R34 1DkS2

R35 1.2ks2
R36 1:21.:12

R37 2.2ka2

RECEIVER DECODER

Transformer
T4 LT44 traisistor driver transformer (Henry's

Radio)

Meter
MI 0- I 30µA MR -65P

Loudspeaker
X2 lin-Ifin d ameter crystal microphone insert

Trarsistors
TR13, TF.15, TRI6 25703 or 2N929

Capacitors TRI4, TRI7 0071
C21 0.1µF moulded polyester 250V
C22 0.047µF moulded polyester 250V Diodes
C23 0.022erF miriature polyester 250V D3, D4, D5, D6 0A6
C24 1,000µF electrolytic I2V
C25 0.022µF miniature polyester 250V Miscellaneous
C26 0.033µF miniature polyester 250V Olin matrix Veroboard 3.9in x 1.7in

COMPONENTS ...

RECEIVER TUNED AMPLIFIER

Resistors Trimmer Capacitor
RB 330kS2 R17 5.6kS2 TCI 3,000pF Bulgin C.P.7
R9 270kS2 R18 39k12
RIO 471(12 R19 643E2 Inductor
R11 120kS2
R12 120kS2

R20 P k 12

R21 12kS2
1.8 10mH RF choke

R13 3301a2 R22 2.7kS2
R.14 100kf2 R23 2.2k12. Transformers
RI5 471a2
R16 22k52

R24 56052 12 50kS2 moving coil microphone.
transformer

matching

All 10%, watt carbon T3 LA5 pat core (see text)

Potentiometers
VR3 60052 panel mounting
VR4 200kS2 sub -min horizontal mounting
VR5 25kS2 panel mounting
VR6 10kf2 panel mounting
A 1 presets

Capacitors
C7 25µF electrolytic 50V
C3 680pF polystyrene I25V
C) 0.5µF metallised 250V
CIO 0.0047µF miniature polyester 500V
CI 1 0.25µF metallised 250V
Cl2 2,000pF polystyrene 125V
CI3 680pF polystyrene 125V
C14 0.022µF miniature polyester 250V
C15 0.IµF mculded polyester 2SOV
C16 0.022µF miniature polyester 250V
C7 0.047µF miniature polyester 250V
CP8 0.1µF mculded polyester 250V
C 9 IµF miniature electrolytic I5V

1µF miniature electrolytic I5V

Transistors
TR8, TRIO, TR1 I, TRI2 2S703 or 2N929
-R9 25512 or BSY27

Diodes
DI, D2 0A47

Plug
PLI Coaxial plug

Socket
5K2 Coaxial socket

Microphone
XI DMI07 or siMilar

Miscellaneous
Olin matrix Verobcard 6.9in x 1.6in
40 s.w.g. enamelled copper wire
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®

Acoustic burst

Reset by pulse

Echoes Trigger
level

Set by (first
echo pulse

Mean D.C.level read bb meter

DECODER

MONOSTABLE
OUTPUT

BISTABLE
OUTPUT

AUDIO
OSCILLATOR
OUTPUT

Fig. 7. Waveform sequence appearing at decoder. (A)
Typical input signal. (B) Response of monostable. (C) Out-
put of bistable. (D) Audio oscillator output

Demodulated by D3, the leading edge of a signal
envelope triggers TR13 on, which in turn switches
TR14 on. With the collector of TR14 now close to the
positive rail, TR13 remains biased on by the slow charge
of C22 through R29, giving a rectangular pulse output
from the collector of TR14, of length dependent on C22
and R29 values.

Owing to the positive voltage present on the base of
TR13, D3 is reversed biased, and blocks further
signals until the monostable switches back into its
stable state. The duration of the monostable output
pulse determines the minimum distance which can be
measured. If C22 is made smaller in value, a point will
be reached where the monostable begins to deliver two
pulses from each input signal.

BISTABLE
Looking next at the bistable in Fig. 6; a pulse via

R35 and D6 from the pulse generator, at the commence-
ment of each acoustic burst, will switch TR15 off and
TR16 on. With the collector of TR15 almost at
positive rail voltage, C24 will begin to charge via R31
and VR8. If no echo signals are present, C24 is
allowed to become fully charged and the meter M1 will
read full scale.

In the event of an echo being repeatedly received some
time after each transmitter burst, however, the leading
edge of a pulse from the monostable will switch TRI5
on and TR16 off, thus interrupting the slow charge of
C24, and giving a meter reading which is directly
proportional to the distance of the nearest echo
producing obstacle.

DECODER WAVEFORMS
The decoder waveforms of Fig. 7 show clearly the

sequence of events. Fig. 7A is a typical input signal to
the decoder, consisting of an acoustic burst waveform
followed by four sizeable echo waveforms spaced in
time. Fig. 7B gives the response of the monostable to
the Fig. 7A signals, with a pulse for each signal
envelope.

As the acoustic burst from the monostable, and the
reset pulse from the pulse generator occur simul-
taneously, the bistable ignores the former, but will be

TO SONIC
TRANSMITTER
AND RECEIVER -Kz_SK3 PL3
CIRCUITS

iil

Si

T
C27 I

T5000pF I

Sib

BY1-12V ACCUMULATOR
OR TWO 996 DRY BATTERIES

776
POSITIVE OR

NEGATIVE
EARTH

Fig. 8. Power supply circuit suitable for car battery or
dry battery working. Battery impedance is minimised by
large electrolytic

COMPONENTS . . .

POWER SUPPLY AND BOX
Capacitor

C27 5,000/1F I 5V

Battery
BYI I 2V accumulator or two 996 dry batteries

Plug
PL3 Non -reversible 2 way

Switch
S I Toggle d.p.s.t.

Socket
SK3 Non -reversible 2 way

Miscellaneous
Universal chassis 6in x Sin x Sin with extra

6in x 8in top plate and Sin x Sin side (Home
Radio)

set by the leading edge of the first echo pulse to be
received, see Fig. 7C. The bistable can only respond
again after it has been reset, and gives an output of
duration exactly corresponding to the time taken for the
sound to complete its journey.

The inverse occurs with the audio oscillator wave-
form Fig. 7C; in the event of no echo there is no
output from TR17 but an echo from a close obstacle
gives an audio oscillator output of long duration.

POWER SUPPLY
There are two possible snags when the Obstacle

Locator is powered from a car battery; interference
and voltage fluctuations.

Charging circuit contacts, dynamo brushes, and
Ignition spark gaps generate quite a lot of interference,
which could increase the sonic receiver noise input to
the point where maximum range suffers.

Although the situation could be improved by
incorporating filters and some form of voltage stabilisa-
tion, the easiest and cheapest solution is to run the
equipment from suitable dry batteries.

Average current consumption of the Obstacle
Locator is in the region of 50mA, so two 996 batteries
coupled in series will give 100 hours operation.

A power supply circuit suitable for car battery or dry
battery working is shown in Fig. 8. The large
electrolytic C27 helps to minimise battery impedance.

Part two next month will cover the construction,
testing, and calibration of the Sonic Obstacle Locator.
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SIREN
A SPECIAL

PROJECT FOR
BEGINNERS

Mos-r readers are probably familiar with the
banshee wail of a siren. Rising from a low

frequency beginning, the sound rises up in a smooth
glissando through baritone to soprano, hovers, then
falls, this being maintained through a series of
undulating peaks.

For novelty appeal, this particular offering is pitched
approximately to those sounds made by American
police cars, albeit very much attenuated in decibels.
For this reason alone it should prove an attractive
project for youngsters.

PULSE GENERATOR
The active ingredients in this design are an npn

and pnp complementary transistor pair arranged to
form an astable multivibrator, which would be free
running if R2 was connected directly to the positive
rail of Fig. 1.

With such a connection the frequency would stabilise
around 4kHz, this rate being determined by the time
constant, or CR product, of R2 and C2. Mathema-
tically, the pulse frequency is said to vary inversely as
this product, which simply means that an increase in
value of either R2 or C2 means a decrease in frequency,
or alternatively with the values decreased the frequency
rises.

The conduction cycle commences with the charging
of C2 via R2. As discussed last month, the charging
process takes the form of an exponential growth curve
of voltage. No conduction takes place in the transistor
pair until C2 reaches about 0-7V.

CUMULATIVE ACTION
At this voltage TRI moves intoaction, passing

current to its load TR2. Up to this point the collector
of this transistor is at -9V relative to the emitter and
with conduction this goes positive. This is immediately
reflected to the base of TRI which accelerates the
overall switching of the transistor pair.

This self -regenerative feedback process, of cumula-
tive action, results in a very sharp pulse at the speaker.

RISE AND FALL
In describing the action of the constant frequency

generator it was arranged that R2 was fed from the
positive line.

To produce the frequency variations necessary for
the sireh sound, R2 is in fact connected to the mid -point
of a timing circuit Cl, RI. SI is introduced into this
net so that rise and fall periods are arbitrary.

Fig. I. Circuit diagram of the Siren; link wires are shown
as thick lines. Note that an electrolytic capacitor should
not be substituted for C3

COMPONENTS . . .

Resistors
R I 47kfl
R2 47kfl

watt, 10" carbon

Capacitors
CI I 00p.F elect I 5V
C2 0.01µF
C3 2.2.µF polyester

Transistors
TRI ZTX 300
TR2 ZTX 500

Switch
SI On/off press switch

Loudspeaker
LSI 3f2 5 inch

Miscellaneous
T -Dec, connecting wire

With SI closed, CI charges on a relatively long time
constant to a maximum of 4V. A rising voltage across
R2 and C2 means, in effect, a diminishing time constant,
so the overall frequency starts to rise.

Just as the charge transition is smooth on C2, so is
the frequency change which starts at zero and glides up
to about 2kHz. The output at LSI remains constant
at 4V during this period, the waveshape produced being
shown in Fig. 2.

Fig. 2. Pulse shape produced across loudspeaker
load. The amplitude remains constant throughout
the Siren's frequency changes
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The release of Si causes the frequency to fall. Since
Cl is charged to about half the rail volts, the discharge
period is reduced by this factor.

INCREASING THE OUTPUT
Without the inclusion of C3 the power available at

the output would be negligible. This capacitor has
the effect of increasing the pulse width and so raising
the mean d.c. level.

It is most important that a capacitor with a low

NEWS BRIEFS

power factor be used here; an electrolytic type just will
not do.

To alter the frequency of the siren C2 should be
changed. An increase in capacitance will mean a
reduction in peak frequency and a decrease will raise it.

ALTERNATIVE CONSTRUCTION
A permanent assembly of this unit can be made on

Veroboard. Component mounting can be identical
to that given for the T -Dec as the hole matrix for the
board is identical.

Scouts Communications
Ti4E CENTRE of the 3rd Bracknell Scouts was turned into a

complete communications centre for a weekend in
October by equipment loans from the nearby Racal
Electronics Group. The Racal Amateur Radio Club
GB3RAC, also loaned the Scouts equipment and the
members assisted operations for day and night watches.

The centre had four complete transmitting/receiving
stations, five separate monitoring stations manned by
Scouts, a news and weather bureau with all necessary
sound and TV monitoring receivers, teleprinter, and
Mufax picture receiver.

Pictures of weather charts included one from
Khabarovsk in Eastern Siberia. Other weather informa-
tion was intercepted from weather ships in the Atlantic.

Jamboree contacts were made with numerous Scout
Groups throughout the world, including Australia, S.
Africa, U.S.A., Middle East and Europe.

Over 200 Scout Leaders and Scouts shared watch duties
throughout the weekend and there were over 200
spectators. The photograph left shows part of the
communications centre operating.
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A DECADE AHEAD
As 1971 opens it is perhaps worth-

while to look at the next decade as
planned at this moment. Certain
programmes have already been put in
hand and these have been covered by
previous Spacewatch articles. How-
ever, in order to take an overall look
at the next decade some of the
programmes will of necessity be
noted again.

One of the most important items
in the programme is to find ways of
reducing the cost of space operations.
For this reason the development of
the space shuttle will be a priority
venture. The prospect of a re -usable
shuttle vehicle which can travel be-
tween the Earth and space stations in
Earth orbit offers a system that is
within the range of present tech-
nology. Already the design stage
has reached a definitive study. The
vehicle in its present form will be
launched by a booster from a rocket
pad and return to Earth to land like
an aircraft.

SPACE TUGS
To this must be added the rather

newer proposal for a space tug which
would serve for goods and personnel

/ transport from space station to space
station. Other operations to be
undertaken would be the raising of
satellites from lower orbits to higher
and synchronous orbits and the
firing of automated probes from
Earth orbit into orbits that will
enable a further investigation of the
planets. The tug would ride in the
shuttle cargo compartment. Already
these programmes envisage inter-
national participation in a greatly
extended manner.

In the past decade there has been
considerable co-operation so far as
contractors were concerned, but the
new thinking is more in the terms of
a cost sharing as well as contracting
between the U.S.A., the United King-
dom, Federal Republic of Germany,
France, Belgium and Italy. This
could mean that the European
Nations will provide half of the cost
of the space tug (about 1,000 million
dollars). The cost of the space
programme for the shuttle is esti-
mated at about 4,500 million dollars,
and for the 12 man space station

By Frank W. Hyde

upwards of 4,000 million dollars.
There is to be a standardisation of
technique, and both vehicles should
be operative by 1978.

SKYLAB
This will be a large orbiting work-

shop which will examine the capability
of men to live and work in space over
long periods. It will use systems
already developed for the Apollo
missions. Later, there will be even
more sophisticated vehicles with the
exchange of personnel on varying
tours of duty.

EARTH RESOURCES
SATELLITES

One of the major projects already
well under way is that of surveying
the earth to assess its potential for the
future. This programme will have
an unprecedented facility for the
study of crops, the location of new
sources of water and the prospecting
for mineral deposits. There will be
the more extended use of space
vehicles in the fields of weather fore-
casting, communications, air traffic
control, geodosy map making and
navigation. There will also be con-
centration on the use of television
for education particularly directed
toward the under -developed
countries.

The Apollo programme, although
curtailed somewhat from the original
one, will nevertheless offer an exciting
new extension of moon exploration.
Apollo 14 site will be the same as that
which was originally scheduled for
Apollo 13, that is the Fra Mauro
rugged region. The site for Apollo
15 has now been decided; it will land
in the lunar plain much further
North than any previous mission.
There is an area known as the
Hadley -Apennine region which has
the 8,000 ft. Apennine range on one
side and the 60 mile long meandering
canyon, 600 ft. deep, known as the
Hadley Rille, on the other. It is an
important region and will yield a
great deal of valuable scientific data.

The astronauts will be able to
gather material from the base of the
mountains, some of which may date
from the old lunar crust, which
existed more than 4,000 million years
ago. It is thought this may be older

than the Mare Imbrium basin which
was probably formed by meteoritic
impact. There may also be materials,
thrown out by this cataclysmic
impact, which originated deep within
the moon.

On this mission the Lunar Rover
vehicle, electrically powered, will be
in operation for the first time. The
crew will be able to go some miles
from the base of operations in order
to carry out experiments, and set up
scientific instruments. The crew will
be David Scott, Alfred Warden and
James Irwin. Launch date is likely
to be July 1971. The following two
Apollo missions (16 and 17) are
scheduled for January 1972 and June
1972; no sites or crews have been
decided at the moment.

MARS PROBES
These have already been noted in

some detail in Spacewatch for June
1970 and this programme gets under
way with the first launches in 1971.

GRAND TOURS
These will take advantage of the

position of the planets in the solar
system during the next few years.
In the case of the first mission the
next possible time for this to be done
will not come again for 200 years and
the second planned mission could not
be undertaken for another 100 years.
Therefore, these programmes are of
great importance, for to achieve the
objectives of these missions with our
present technology, the gravitational
effects of the planets will be needed
for an effective gain in momentum
for the vehicles as they move from
one area to another. These will of
course be unmanned. The manned
tours will need nuclear or some other
source of power for this to be success-
ful. The testing of nuclear powered
rockets will be made in 1978 with
unmanned craft.

The Mariner Venus -Mercury tour
will begin the series and for the first
time man may be able to see a close-
up of the surface of Mercury. The
next will begin in 1977 with one or
perhaps two unmanned craft launched
toward Jupiter.

When the spacecraft arrives in the
vicinity of Jupiter it will swing round
the planet under the influence of the
local gravitational field; four years
later it will reach the planet Uranus
where again gravity will influence the
path to project it toward the end of its
journey five years later at the planet
Neptune in 1988 after a 3,000 million
mile trip.

A further launch will be in 1979.
The route will on this mission be
more direct to Jupiter and by 1980
will swing round Saturn and will
head for Pluto which it should reach
five years later. Pluto itself is the most
distant planet from the Earth and will
at that time be some 3,700 million
miles distant.
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CN 15 Watts. Ideal for miniature and micro from
miniature x0Icl4ring. 18 interchangeable spare
bits available f -om .040" ( lmm) up to 3/16"
For 240, 220, 110, 50 or 24 volts.

G18 watts. Fitted 3/32' bit for miniature
work on production tones. Interchangeable
mare hots, 1/9", 3/16" and 1/4" available.
For 240. 220 or 110 xdits.36/-

E 20 watts. Fitted with 1/4" bit.
Interchangeable spare tits 3/32", 1/8".
3/16" mailable. For 243, 220, 110
colts. 36/-

--,tr,=40mEgo
ES25 watts. Fitted with 1/8" bit.
Interchangeable bits 3/:.:2", 3/16" and 1/4"
evadable. Ideal for high speed production
fines. For 240, 220, 110, 24 or 12 volts
36/-.

F40 watts. Fitted 5/16' bit.
IIInterchangeable bits 1/i.", 3/16", 1/8", 3/3_'
evadable. Very high temperature iron. For
240, 220. 110, 24 or 2C colts. 47/0.
Spare bits and elements for all models
and votive" ornmechatory available fro, stock.

Complete precision This kit-on a rigid plastic
soldering kit "tool -box" - contains

 Model CN 15 wens
miniature iron, fined

bit. Interchangeable
spare bit's R," sla".

 Reel of resin -cored
solder

 Fell cleaning pad
 Stand for soldering iron

PLUS 38 -page booklet on From Electrical and Radio

and professional. to Antes.

Shops or
of information for amateur send cash
"How-to-Solder"-a mine

ntiniat 3tire soh:tering

fee

Model CN 240/2
15 watts - 240 volts
Fitted with nickel plated bit (3/32") and in
handy transparent pack. From Electrical 34,
and Radio Shops or send cash to Antex.

1111.M.11011111.11.M.....

---111111-11111.11--11

I

I enclose cheque/P.O./cash value

IMIN III III III EMMONS"

00000
PRECISION MINIATURE SOLDERING IRONS

Antex, Mayflower House. Plymouth, Devon.
Telephone: Plymouth 67377/8.
Telex: 45296. Giro No. 2581000.

nPlease send me the Antex colour
catalogue

EPlease send me the following irons

Quantity Model Bit Size Volts Price
...... 

NAME

ADDRESS
PE 1
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NEW 9TH EDITIONVARIABLE VOLTAGE TRANSFORMERS
LIGHT SENSITIVE SWITCH I INPUT 230/240V50/60OUTPUT VARIABLE 0-260VKit of parts, including ORPI2
Cadmium Sulphide Photocell,
Relay, Transistor and Circuit,
etc., 6-12 volt d.c. op. price 25/ -
plus 2/6 P. & P. ORPI2 including
circuit. 12/6 each. Pose Paid.
A.C. MAINS MODEL. Incorporates SHROUDED TYPE
Mains Transformer, Rectifier and special I I amp, 65.10.0. 2.5 amp,
relay with 2 amp. mains c/o contacts. 66.15.0. 5 amp, E9.15.0. 8 amp,.
Price inc. circuit 47/6 plus 2/6 P. & P. L14.10.0. '10 amp, 618.10.0.

12 amp, £21.0.0. IS amp,LIGHT SOURCE AND PHOTO 625.0.0. 20 amp, 637.0.0. 37S
liEgalEeraamp, 672.0.0. SO amp, £92.0.0.CELL MOUNTING

Precision engineered OPEN TYPE (Panel Mounting) f amp, (3.18.6.
light source with adjustable I amp, E5.10.0. 24 amp, (6.12.6. Carr. extra on open types.

_ ,

lens assembly and ventilated
lamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP I 2
or similar cell. Both units are single hole I
fixing. Price per pair 62.15.0. P. & P. 3/6.
smim

SAWA MULTI
liRANGE METERS I

New Model U-SODN Multi tester, I
20,000 OPV, mirror scaled with overload
protection. Ranges -d.c. volts: 100mV, I
05V, 5V, 250V, 1,000V; a.c. volts:
2.5V, 10V, 50V, 250V, 1,000V; d.c. I
current: 5s/A, 0.5MA, 5MA, 50MA,
250MA. Complete with battery and test I
probe. 68.0.0 post paid.
Ten other models. Leaflet on request.

INN=

'AVO' MODEL 48A
Ex -Admiralty in good condition with instruc-

Itions, leads, plus d.c. Shunts for 120 amp
and 480 amp a.c. Transformer for 60 amp
and 240 amp. Multiplier for 3,600V, Complete
outfit in fitted case. (15.0.0. P. & P. 10/-.

I BRAND NEW
Keenest prices in the country.

I All Types (and Spares) from
to 50 amp from stock.

ELECTRONIC
ORGAN KIT

Easy to build,
Solid State.

Two full octaves (less sharps and flats).
Fitted hardwood case. Powered by
two pen! ite I fV batteries. Complete
set of parts including speaker, etc.,
together with full instructions and
10 tunes. Have all the pleasure of
building this instrument and finish
with a functional and instructive
gift for any boy or girl. Price (3.0.0.
P. & P. 4/6.

== Man

50 in I ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering,
no special tools required. The kit includes
Speaker, Meter, Relay, Transformer,
plus a host of other components and a
56 -page instruction leaflet. Some examples
of the 50 possible Projects are: Sound
Level Meter, 2 Transistor Radio, Amplifier,
etc. etc. Price (7.15.0. P. & P. 6/-.

RECHARGEABLE
BUTTON CELLS
2 x I .2V, 250 MA HR Nickel
Cad. Cells, connected to give
2.4V a 25 rnilliamp 10 hour rate,
complete with 200/250V a.c.
ch . Fully tested and unused.
Price 9/6 each, plus 1/6 P. & P. HOSIDEN DH -02-S Stereo Headphones
or 2 units for LI post paid. 8 ohm impedance 20-12,000Hz. Adjustable head band. Pric

only 47;6. P. & P. 2/6. Complete with lead and stereo jack plug

STROBE! STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable 1 to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions (5,5,0 plus 5/- P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price 9 gns. 7/6 P. & P.
HY-LYGHT STROBE
This strobe has been designed and produced for use in
large rooms, halls and the photographic field, and
utilizes a silica plug-in tube for longer life expectancy,
printed circuit for easy assembly, also a special trigger
coil and output capacitor. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. Price LI0.17.6. P. & P.
7/6.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 10/6. P. & P.
2/6 or post paid with kits.

Superior Quality Precision Made

NEW POWER RHEOSTATS
100 WATT. I ohm, 10A; 5 ohm, 4.7A;
10 ohm, 3A; 25 ohm, 2A; 50 ohm, I .4A;
100 ohm, IA; 250 ohm, 0.7A; 500 ohm,
0.45A; I kll, 280 mA; 1.5 kil, 230 mA; 2.5k0,2A; 5k O, 140
mA. Diameter 3}in. Shaft length fin, dia. a in. All at 30, -
each. P. & P. 1/6,
50 WATT. I/5/10/25/50/100/250/500/1 1 5/2.5,5k G. All at
22/6 oath. P. & P. 116.
25 WATT. 10/25/50,'100/250,'500' I /I 5/2.5;5k n. All at 156
each. P. & P. 1/6.

RELAYS NEW SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS  COMPETITIVE PRICES

1 2 3 4 I 2 3 4
-52 6- 9 6M 12/6. 700 12-24 2 c/o 12/6.
180 6-12 2 c/o E -E 8/6. 700 16-24 6M 12/6.
185 6-12 4 c/o E -E 10/-' 1250 24-36 4 c/o 12/6'
230 6-12 2 c/o 12/6. 1250 36-45 6M 12/6.
280 6-12 2 c/o 1416. 2500 36-45 6M 12/6.
700 16-25 4M 2B 12/6" 5800 80-85 4 c/o 12/60
700 16-24 4 c/o 15/6" 9000 40-70 2 c/o 10/-'
" Including Base 15K 85-1 I 0 6M 10/-
(I) Coil; (2) Working d.c. volts; (3) Contacts; (4 Price
E -E Ex. Equipment. All Post Paid.

MAINS RELAY
230V a.c. coil 3 c/o. 10 amp a.c. contacts, 14/6 plus 1/6 P. & P.

UNISELECTOR SWITCHES I
NEW 4 Bank 25 Wa
24V d.c. operation. (5.17.6,
P. & P. 2/6. 6 Bank 25
Way 24V d.c. 66.10.0,
P. & P. 2/6. 8 Bank 25
Way 24V d.c. operation. 67.12.6 plus
4/6 P. 8s, P. I PARYALUX TYPE SD I9 230/250

MOTOROLA MAC 11/16 PLASTIC
TRIAC 400 PIV. 8 AMP

Now available EX STOCK. Supplied with full data
and applications sheet. Price 21/- plus 1/6 P. & P.

VENNER Electric Time Switch
200/250V Ex. GPO tested. Manually
set 2 on, 2 off every 24h. Override
switch: 10A (2.15.0, 15A 0.5.0,
20A 83.15.0. P. & P. 3/6. Also
available with solar dial ON dusk,
OFF dawn. Price as above.

REVERSIBLE GEARED MOTOR
130 r.p.m. 401b in. Position of drive
spindle adjustable to 3 different angles.

IMounted on substantial cast aluminium
base. Ex -equipment. Tested and in first

Iclass running order. A really powerful
motor offered at a fraction of makers'
price. 6 G N S. P. & P. I0/-.

VOLTS A.0

SERVICE TRADING CO
All Mail Orders-Also Callers- Ample Parking Space Personal callers only

Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 SBB 9 LITTLE NEWPORT ST.
Phone 01-99S 1560 SHOWROOM NOW OPEN CLOSED SATURDAY LONDON, W.C.2. Tel. 01-437 0576

RADIO VALVE AND

TRANSISTOR DATA
Characteristics of 3,000 Valves and Cathode
Ray Tubes, 4,500 Transistors, Diodes, Recti-

fiers and Integrated Circuits
Compiled by A. M. Ball

15/- Postage 2/ -

MAKING AND REPAIRING TRAN-
SISTOR RADIOS by W. Oliver. 20/,
Postage II-.

RSGB AMATEUR RADIO TECH-
NIQUES by Pat Hawker. 20/-. Postage
1/6.

ELECTRONICS FOR TECHNICIAN
ENGINEERS by W. W. Smith. 5S/-.
Postage 3/6.

SECURITY ELECTRONICS by John E.
Cunningham. 34/.. Postage

RADIO AND AUDIO SERVICING
HANDBOOK by Gordon J. King. 60/-.
Postage 2/6.

TELECOMMUNICATIONS POCKET
BOOK by T. L. Squires. 24/-. Postage

110 SEMICONDUCTOR PROJECTS
FOR THE HOME CONSTRUCTOR
by R. M. Marston. 18/-. Postage 1/-.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185
Closed Saturday I p.m.

OSMABET LTD.
We make transformers amongst other things

MAINS TRANSFORMERS
Prim 200/240V a.c. TX I 425.0-425V 250 IIIA, Ib3V
4A CT, 6.3V 4A CT, 0 5 -0V 3A, 135 ).; T 52,250- 0 250V
150 mA, 6.3V 4., CT, 0 -5-6 3V 3A, 78/6; TX5
300-0-300V 120 iiiA, 113V 2A, IT. ib 3V 2A, 6.3V
IA, 78/6; TX8 250-0-250V 65 mA, 63V 1.5A. 42/-;
MTI 2110V 30 10A, 6.3V 1A, 24/-; 51T2 230V 45 mA,
6.3V 1-5.0. MI; MT2A 250V 60 niA, 6-3V 2A, 3718;
MT3 Prim 110/240V See 250V 100 mA, Ii IV 2A,
451,
MULTIVOLT TRANSFORMERS
Prink 200/240V ii.e. OMT4/1 cue lapped sec. 5 20 30-
40-60V giving 5 10 15 20-25 30 35 40 55 60, 10-0
10, 20 -0 -20, 30 -0 30V a.r. 1A, 45i-; ditto transboiner
SA OMTI/2, 87/13; 0015;1 one tapped see, 40-50.60-
80-90-100-110V, giving 10 20 30 40 50 00 70 80
80 A00 -110V. 111 0-10, 20 0 20, 30 0 30, 40-0-40,
50 -0-50V a., IA, 67/6.
LOW VOLTAGE TRANSFORMERS
Prim 200/.240V 613V 15A, 18/9; 3A, 20/-;
6A cp, 34/-; Nv 21/-; 3A CT, 34/-; fiA CT,
4151-: I 3V I -5.k CT, 28/13; 24V I.5.0 IT. 84/-; 3A CT,
56/6; 5A, 751-; 112/8; 12.3, 165/6.
MIDGET RECTIFIER TRANSFORMER
For FW rectification, size 11 2 1110, Prim 2001240V

output PPT I 9-0-11V 0-3A, PPT2 IS 0-12V
0.25A, PPT3 20-0-20V 0- I 5A, 22/6 each.
OUTPUT TRANSFORMERS
Dullard 5/10 CI.. 67:6: 7W atm,. 60-; 3W
11'3, 30/-; 1'.P.11E/3 21/-; Multi ratio
7/10W, 88/-; 311W IKT60, etc.) 3-15°1110x, 78/6;
50W I E1.34 KT38, etc.). 185/-; 100W 1E134 KTEIS,
etc.), Stanilar.1 3 -4W 0/P 5K/3ohin Pr 10K/
3ohni, 14/6; auto matching transformer 10W, 3 8 15
ohm up or own, 15!-; 100V1ine trans. to rioter.
LOUDSPEAKERS
New, boxed, Rollin. makes, ' -'5W, 1100. 35W, 180/-;
50W, 160/-; 60W, PM.; 100W,350/-; E.M.1.
13 Sin, 10W. 3, 8 and I 5.ohnis at 46/.. each; HiFi
13. 8in, IOW speakers, fitted two tweeter» and
crossover network 3, 8 and 15ohno. 80/- each.
BULK TAPE ERAS .S
Instant erasure of magnetic tape, ileinagnetlaIng of

tape heads. 200/240v ac, 47/6 pnal 2/0, leaflet S.A.E.
LT FLUORESCENT LIGHTING
It, 12, 24v DC 12v fittings with tube, t) watt 75/-, 13
watt 125/-; etc., inverters from 8 to 50 watt, single or
twin tubes, froin 135/, extensive range. Lieta, S.A.E.

Carriage extra all orders
S. 1E. ALL ENQUIRIES PLEASE, MAIL ORDER

ONLY
46 Kenilworth Road, Edgware, Middx. HAS BYG

Tel. 958 9314
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MAKING w
THE:Tir

OF LOGIC IC's
PART SEVEN -By R. W. COLES
TTL FLIP-FLOPS

THE range of bistables, or flip-flops as they are
usually termed in i.c. parlance, is more varied in the

TTL family than in either DTL or RTL. There is, in
fact, a flip-flop to suit every occasion, or for those who
dislike using a different component for each specialised
application, there is one flip-flop which may be used for
any of the normal storage circuits.

Flip-flops are one of the most important elements in a
logic system, all types having one feature in common.
They provide storage of one binary digit for any length
of time which may be necessary, as long as the power is
applied.

The differences between the various types occur only
in the way that the data to be stored is "written" into
them, their outputs always consist of a true and an
untrue indication of the digit they contain. By
connecting them together in the appropriate fashion, it
is possible to build many types of counters or dividers,
shift registers, and memories, which may contain a
complete binary word.

DATA ENTRY
Data may be entered into a flip-flop either asynchron-

ously, i.e. at any time, regardless of the original contents
or the state of the clock pulse, or synchronously,
i.e. the data is entered only when a clock pulse "enables"
the data inputs.

The flip-flops in the TTL family usually have both
synchronous and asynchronous inputs, which makes
them most versatile in use. In fact, so many useful
features have been packed into such a small package,
that the discrete, specialised designs of ten years ago
seem primitive in comparison.

Apart from the usual types of data entry mentioned
above, TTL synchronous inputs can be further sub-
divided into either those which employ the positive
edge of the clock pulse for gating (edge -triggered), or
those which employ both edges of the clock pulse
(master/slave).

EDGE TRIGGERED TYPE
With the edge -triggered type, assuming that the data

to be entered is waiting at the inputs, as the clock pulse
starts to rise this data is entered into the storage latch,
and is thus immediately present at the outputs. As
soon as the clock pulse has passed the threshold of the
input gates, the input data is locked out, and can have
no effect on the stored information until the clock rises
again.

MASTER/SLAVE
The master/slave type is a little more complex in

operation, as the individual flip-flops of this type really
consist of two interconnected bistable sections, termed
the master section and the slave section. Information
enters the master section as the clock pulse rises, but
this information does not appear at the outputs
immediately because of the interposition of the slave
section.

The slave bistable is also clocked, but through an
inverter. The slave sees a positive clock pulse when the
main clock pulse is actually falling, and enters the data
present at the output of the master latch, and transfers it
immediately to its outputs, which are also the outputs of
the flip-flop as a whole.

Ignoring what goes on inside such a flip-flop and
looking at it just as a "black box", information enters
on the positive excursion of the clock, and appears at
the outputs on the negative excursion. A simplified
logic diagram of this type is shown in Fig. 7.1, together
with a diagram of clock action.

Master/slave JK flip-flops form the backbone of TTL
counting circuits, giving maximum versatility at the
expense of a slightly higher power dissipation and
slightly lower maximum toggle frequency than the edge -
triggered type.

RESET

CLOCK

SET

INPUT
GATING

HIGH

LOW

MASTER I TRANSFER
LATCH I GATING

CLOCK
INVERTER

CLOCK

211 4

1 ISOLATE SLAVE FROM MASTER

2 ENTER DATA INTO MASTER

3 DISABLE DATA INPUTS

4 TRANSFER DATA FROM MASTER TO SLAVE

SLAVE
LATCH

CLOCK WAVEFORM

Fig. 7.1. Master slave flip-flop. This is a simplified
explanatory arrangement, using the master slave
principle. As it stands, it is a set reset type, but JK
operation is simply achieved by connecting the Q
output to the reset input gate, and the 0 output to
the set input gate. No preset or clear inputs are
shown
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A few examples of the many flip-flops available of
both edge -triggered and master/slave type are given
with their package outlines in Fig. 7.2. Note that
some JK types have several J and K inputs, so that
gated inputs for synchronous counters will not require
separate gate packages.

Some of the flip-flops have no preset input-only
clear. These are useful for counter circuits, where the
asynchronous inputs are not needed other than to set up
the all zeros condition before a count sequence.

TYPE -D FLIP-FLOP
There is one "odd -ball" which is a little different

from the rest-the 7474 type "D" flip-flop. This one is
intended specifically for shift -register applications, and
belongs to the edge -triggered group.

It embodies full asynchronous input capability, but
has only one data input D. The other data input is
obtained internally by inverting the information on the
D input. This means that only one connection is
necessary to transfer data from one stage of a shift
register to the next.

Perhaps this is not so obvious an advantage until you
consider that many shift registers require inputs from
several sources, in which case the external gating is cut
by half when using the type D.

Although it is intended only for register use, it may
be used in ripple counters by connecting the Q output
back to the D input, but this is by no means the best
choice of flip-flop for such use.

TTL COUNTERS
Having discussed what types of flip-flop are available,

it is possible to have a look at some applications. To
start, let us examine counting circuits. Simple ripple
counters were described in the sections on RTL and
DTL, and should help here to understand the principles
involved in TTL.

RIPPLE COUNTER
Ripple counters are the simplest type of design using

TTL i.c.s; all that is necessary is to connect the Q
output of the first flip-flop to the clock input of the
second, and so on, the input being connected to the
clock of the first flip-flop in the chain.

The maximum number of separate states is given by
2", where n is the number of flip-flops so connected.
Thus a four -stage counter has sixteen states, and a
five -stage counter has thirty-two states.

If a count which is not abinary multiple is required,
it is necessary to force the counter to skip some of its
usual states. There are several war. to achieve this, the
simplest method being to detect the desired final
count +1 with a NAND gate, and use its output to reset
all the flip-flops in the counter to zero.

This method may, however, result in a "race" con-
dition if one of the counter stages resets more
readily than the others, causing the NAND gate output to
disappear before all stages are reset. For this reason it
is not commonly used, although it is possible to
include some sort of delay, such as a monostable,
in the reset path to ensure that the reset pulse will last
long enough to do its job properly.

IMPROVED DIVIDER
A much better method of dividing by a number

which is not a binary multiple is to feed the flip-flop
outputs which are in the 1 state at the desired final
count, along with the counter input, or clock, to a NAND
gate, and use the resultant output to set all the counter
stages to 1.

i) NASTER-SLAVE FLAP -FLOP
Ste 4EN] SN64TENS I N347211

PRESET CLOCK 11 K2 Ki

 ) J-1.2 FLIP -CLOP EDGE TRICERED
SNL4-001 / 5.46470N /SNE4/01

'WC PRESET CLOCK K2

(c) DUAL J- MASTER-SLAVL CUP -FLOP
51.5.714 iK SN647301 /917:7111

OND

I  ) DUAL J -K RASTER -SLAVE FLIP-P.OP WITH PRELET AN* G EM
N54291 / 96141611 /SN7476N

K N 0 GEC

CLOCK PRESET CLEAR 4/CC CLOCK PNESC1 CLEAR

( I ) WA/ / -TYPE EDGE-TRZEE1ED FLIP-FLOP
SN547411/ SN6474N / SK ALM

+VCO CLEAR 0 CLOCK PIES/

CLEAR

D 3

CLOCK O

PRESET

PRESET

COCK

PLEA

CLEM 0 CLOCK PRESET A -t) ARE

Fig. 7.2 Logic circuits and pm connections of TTL
rip -fops
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PREMIER STEREO SYSTEM "( >NE" Consists of all all transistor stereo amplifier. Garrard
zo25 T/C auto/manual record player unit fitted stereo/mono cartridge and mounted in teak finish
plinth 'with perspex cover and two matching teak finish loudspeaker systems. Absolutely
complete and supplied ready to plug in and play. The zo transistor amplifier has an output of
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket. Controls:
Bass, Treble, Volume, Balance,.Selector. Power on/off, stereo/mono switch. Brushed aluminium
front panel. Black metal case with teakwood ends: Size 12 x 51 :' 34in. high (Amplifier

PREMIER STEREO
SYSTEM "TWO"

As system "ONE" above but with
Garrard SP25.

P
Carr.

PRICEREMIER 45 Gns 35/-

available separately if required 814.10.6. Carr. 7!6). Now Available MATCHING F.M. TUNER 21gns.
.

MIDLAND AM/FM STEREO TUNER AMPLIFIERS
Two new all solid state receivers from Midland at Specifications Model 19-520 Mode 19-542
economical prices. Beautifully styled in slimline Semi 19 transistors, 12 diodes: !2 transistors, 12 diodes
cabinets. conductors 2 varistors

Tuning FM 88-108 MHz FM 88-108 mHz

TELETON

11

'1

A small
reproduction.
Inputs for
-Auxiliary.
Balance,
headphone
brushed

SAQ203E STEREO AMPLIFIER

r T qr t *
wow

wilill "I. C

but powerful amplifier desagned for stereo hi -II
10 watts per channel music power.

Gram (Magnetic and Crystal), Tuner and
Tape Record output. Controls: Volume,

Bass, Treble, Stereo/Mono elide switch. Stereo
socket. Attractive oiled walnut cabinet with

aluminium front panel. List Price 126.7.0.
PREMIER 22 Gns. P.5: P. 10/-PRICE

jell_dfINIIIIIIIMMEMin range FM Stereo Multiplex FM Stereo Multiplex

. . a - I , R ,,, '. ..

AM 535-1635 kHz AM 535-1605 kHz
Aerial Internal AM and ex Internal AM and external

fermi FM FM
yponse 50-17,000 Hz 35-20,000 Hz

}Response
lio. 4 idi_6_ - iii - Power 21 watts rote per chan- 4 watts ems per channel

Output net (8 watts music (18 watts music power)
power)

MODEL 19-520 inputs Ceramic phono Magnetic/Ceramic phono
and aux.

Speaker 4-8 ohm 8 ohm
- / impedance

Controls Power on/off, Volume, On/off, Volume, bass,
tone, balance, tuning, treble, balance, tuning,
AFC. Stereo indicator AFC. Stereo indicator

Function AM, FM, FM Stereo, AM, FM, FM Stereo,"-  to a 6 6___ 9 Phono (Stereo hull- Ceramic, Magnetic. Aux.
rotor light)

size 15-v.8A,
37

3:
GE

161' 91."
4

31'
MODEL 19-542 PRICE 2 GE

Carr. k Ins. 10i- Carr. &'"".
'°' PREMIER STEREO SYSTEM "FOUR"

Telefon SAQ1503E Amplifier (as above) , 123.2,0
Garrard 8P25 . . . 011.19.6

Teak base and cover
Share II3D .. .. 16.19.6

. 15.10.0
Pair of Hi-Ifi Enclosures fitted E.M.I.

Speaker. .. . , 126.5.0

Total cost if purchased separately

PREMIER 65 GNS. Carr. 3057"
PRICE

E.M.I. 13 x 8in. HI-FI SPEAKERS
Fitted to, 21Io tweeters
and crossover network.

MIDLAND CASSETTE TAPE
RECORDER ''

Available with 8 or 15
ohm impedance. Hand
ling capacity 10W. Brand
new.

79/6

12-115
Solid state incorporating
piano key controls
for trouble -free 2-

r k P 7/8 track recording. Inputs for mike and aux. Earphone
socket. Complete with batteries and earpiece. Size

111 -Fl STEREO
HEADPHONES

in,. - olio ,.. 2IM.

mg.: E16.10.0 P..,-',01.'

SPECIAL OFFER!Possible standard. Fitted
.

Designed to the highest

21in, speaker units with
soft padded ear muffs,

11, Adjustable headband.

i
8 ohm impedance. Corn
plete with Oft. lead and

POCKET SIZE MULTI -TESTER With wide angle,
j11 died ,,,titer movement, ceramic long -life, low -lose

switching, tough impact resisting case.
Sensitivity 20,000 ohms/volt D.C.
10,000 ohms/volt A.C.
19 Ranges: 0-6-26-50-240-600-2600

G d 8P25 Mk. II
Single Record Player. Fitted
Goldring 850 Magnetic
Stereo Cartridge. Complete

-Agm~".. '4, in Teak Plinth with Rigid
'. 34 Perspex Cover. Total list

N C:: - Price vv., £24.li----
PIURCEMER

stereo jack plug.

49/6 P. a' P.5/-.

MONO HEADPHONES 2000 ohm 14/6 P. & P. 2/6.
STEREO STETHOSCOPE SET Low imp. 215/- P. & P.2/ -
MONO STETHOSCOPE SET Low imp. 10/6 P. & P. 2/-.

volts D.C. 0-10-50-100-500-1000 volts
A.C. 0-50;A-25mA-250mA D.C. 0-
6000 ohms -6 megohms, 10/..t µ1-0.001s
ratd-1 mfd. -20 to +112dB. Complete
battery, test lead and instructions,

£4.19.6 ,.. a I..  
PI (8 Gns.

----11 P & P 10/,.- - "VERITONE"
1/rf

I, 0
eritone

RECORDING TAPE
SPECIALLY EXTRA STRONG
PEE -STRETCHED

MANUFACTURED IN U.S.A.
MATERIAL. THE QUALITYFROM Is UNEQUALLED.

TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished (splice free fmish. Smooth
output throughout the entire audio range. Double wrapped-attractively boxed.

LP3 3' 250' P.V.C. 6/6 LPG 58' 1200' P.V.C. 12,6
TT3 3' 450' POLYESTER 7/6 DT6 51" 1806' POLYESTER 2216
DT3 31 , 600' POLYESTER 11/6 TT6 61' 2400' POLYESTER 37/6
SYS 5' 600' P.V.C. 8/6 5P7 7" 1200' V.V.C. il/6
LPS 5' 900' P.V.C. 10/- LIP7 7' 1200' P.V.C. 12/-

TAPE CASSETTES

C60 (6.00 7/63,17
C90 (110 12/6 ajlkla
CI 20 (a) 17/6 3517!
P. 5 1'. 1/-.

All:ga.:S:ge:::11';.:;rer:.;"1 supplied with library
at 6d extra each.

.

DT5 5 1200' POLYESTER 15/- DT7 7 240V POLYESTER 221-
TT7 7" 8900 POLYESTER 60/-

, .,..o..., 1.1, ilD 1,1V11111 TAPE SPOOLS 3' 1,-, 5', 5r, 7' 1/9.
Past and Packing 3' 1/-, 5', 6:' 1/8, 7' 2/-. (3 reels and over Post Free.)

10 I i-osioni 5r

Mig........3'LJi....1 I ja-
tOTT/hN11/1CUUM, 50-12.3, TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 [S.,=-1 I-
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ELECTRIC CLOCK
WITH 25 AMP SWITCH
Made by Smith's, thew unite are
as fitted to pinny top quality
cookers to control the oven. The
clock is nine driven and fre -
quency controlled .0 it is ex-
tremely accurate. The two email
dials enable switch on and off
times to be accurately set. Ideal '-
for switching on tape recorders. Offered ..1 okak
fraction of the regular price -new and unused
only 80/4 less than the value of the , Inek alone
post and insuranee

FLUORESCENT CONTROL KITS
Each kit comprises seven items -Choke, 2
tube ends, starter, starter holder and 2 tube
clips, with wiring Instructions. Suitable for
normal fluorescent tubes or the new "Orolux"
tubes for fish tanks and indoor plants. Chokes
are super -silent, mostly resin filled. Kit A-
12-20 w. 19/6. Kit B-30-40 w. 19/9. Kit
C-80 w. UAL K It E- 65w. 93/8. Kit F for
aft. 125 w. tube 35/-. Kit MIN le for 6 in.,
9in. and 121n. miniature tubes, 19/5. Kit
MIN for 211n. 13 w. miniature tube, 20/-.
Postage on Kits A and B 4/6 for one or two
kits then 4/6 for each two kite ordered. Kite
C, D and E 4/6 on first kit then 3/6 for each
kit ordered. Kit F 6/6 then 4/6 for each kit
ordered. Kit MFI 3/6 on first kit then 3/6 on
each two kite ordered.

BLANKET SWITCH
Double pole with neon let
into side so IUMIDOUll in dark.
ideal for dark room light or for
use with waterproof element -new
plastic case. 6/6 each. 3 heat model 7/6.

BLANKET SIMMERSTAT
Although looking like, and fitted as au
ordinary blanket switch, this le In fact a
device for switching on for varying time
periods, thus giving a complete control from
off to full heat. Although suitable for con-
trolling the temperature of any other appli-
ances using up to 14. Listed at 97/5 each
we offer these while our storks Met at
only 12/8 each.

- REED SWITCHES
Glass cooped, ewitchee operated by external
magnet-- gold welded contacts. We can now offer
3 types:
lInnisturs. lin long .. approximately tin dia.
meter. Will make and break up to IA up to 300
volts. Price 5/S each, 24/- dozen.
Itudartl. 2in long in diameter. This will
break currents of up to 14, voltage. up to 220
volts. Price 11/- each, 18t- per dozen.
Plat Flat type, 2in long, just over in thick,
flattened out, so that it can be fitted into a
smaller space or a larger quantity may be packed
into a square solenoid. Rating I amp 200 volts.
Price 5/- each. U per dozen.
Small ceramic magnets to operate these reed
switches 1/9 each. 11/- dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not ex -equipment.
100 mid. 25V, 1/8 each UV- doz.
200 mid. 25V, 1/6 each 16/- doz.
260 mid. 50V. 3/5 each 33/- doz.
400 mfd. 40V, 4/4 each 45/- doz.
600 mfd.-12V, 1/- each 111.1.0 doz.
500 Intel. 26V. 8/6 each 34/- doz.
600 mfd. 50V. 4/5 each 411/- doz.
600 mfd. 350V, 8/6 each 54.10.0 doe.
1000 nnfd. 12V, 11/. each 51.10.0 doz.
1000 mfd. 16V, II/4 each 34/. doz.
1000 mfd. 64V, 7/4 each SO/. doz.
2000 mfd. 25V, 6/8 each 79/- doz.
6000 mfd. 12V, 4/5 each 12.8.0 doz.
10,000 mid. 13y, 5/9 each 41.0.0 doz.
10,000 mfd. 15V, 8/6 each 64.10.0 doz.
16,000 mfd. 10V, 10/6 each 46.0.0 doz.
60,000 mfd. 1317, 22/- each 510.0.0 doz.
70,000 mid. 13V, 40/- each 680.0.0 doz.

3 AMP 18Y BATTERY CHARGER ZIT- eon,
prising 230/40 mains transformer with 3 amp
secondary and 3 amp rectifier 88/11 + 4/8 post.
19V 11 AMP POWER PACK. This comprises
double -wound 230/240V. mains transformer with
full wave rectifier and 2,000 m.f.d. smoothing.
Price 0/4.
MONOTONE STEREO CARTRIDGE. Turnover
type, ref. No. 19 T1. This fit. most British pick-
ups and is a really excellent reproducer. Limited
quantity, NAL
5 AMP 8 PIN SOCKETS. These are always good
stock, you never know when you will need some.
Famous make, brown ikelite, standard size,
12 for 18/- plus 4/6 pot:.
DITTO WITH SWITCH. 12 for £1 plus 4/6 poet.
13 AMP SOCKETS, FLUSH MOUNTING. Bakelite,
cream, less switch, 6 for £1.

AMP 8 PIN SWITCHED SOCKETS for surface
mounting, brown bakelite. Made by famous
maker, 8/6 each or 24/- dozen.
100 ASSORTED SILICON RECTIFIERS G.P.
AND SWITCHING DIODES. Solon and very mall
sizes. A real snip for experimenters, 11/S per 100.
MAINS SUPPRESSION ADAPTOR for preventing
mains interference caused by VACUUM cleaner.,
razors, sewing machines, etc, rated at 4 amp.
simply plug thin into your 6 amp 3 pin racket.
6/- each.

20 AMP ELECTRICAL PROGRAMMER
Learn la you deep: Have Radio playing And
kettle boiling as you awake -switch -on lights to
ward off intruders- have warm house to collie
home to. All these anti many other things you can
do if you Invest In an Electrical Programmer.
Made by the famous Smiths Instrument Company.
This ie essentially 11230/240 volt nmi as operated Clock and a 20 amp Switch,
the switch -off time of which can be delayed up to 12 hours (continuously
variable not etepped). Similarly the switch -on time can be delayed. This is
a beautiful unit, size 51 211n. deep. Metal encased, glass fronted
with chrome surrmind. Offered at 47/8 plus postage and Insurance.

40 WATT I2in. HI-FI SPEAKER
Is undoubtedly one of the finest loudspeakers that we have
ever offered, produced by one of the country's most famous
makers. It has a die-cast octal frame and is strongly
recommended for Hi -Fl and public address. Handling
40 watts R.M.S.--Cone moulded fibre-Freq. reel:kook'
30-10,000 c.o.s.- specify 3 or 15 ohms. Chassis diem.
12in.-12Iin. over mounting lugs. Overall height 511e.
.4 £10 speaker offered this month for 15.19.6 Pips 7,6 post
and ire.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A
one-in.a-lifetime offer of Micro electronicdevices well below cost of manu-
facture. The parcel contains 5 ICs all new and perfect, first -grade device,
definitely not sub -standard or seconds. 4 of the les are single silicon chip
OP amplifiers. The 6th le a monolithic NPN matched pair. Regular price
of parcel well over £5. Full circuit details of the IC, are included and in
addition you will receive a list of many different ICs available at bargain
prices BI- upwards with circuits and technical data of each. Complete parcel
only SI post paid. DON'T .0188 THIS TERRIFIC BARGAIN.

THIS MONTH'S SNIP
4 AMP VARIAC CONTROLLERS
With this you can very the voltage applied to your circuit
from zero to 270 volts without generating undue heal. One
obvious application therefore is to dim lighting. Ex equip-
ment but little used -as good as new offered at amuck,
half price -25 plus 12/6 post and Ins.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 13 amp sockets in metal beix to take

standard 13 amp fused plugs and on/off switch with neon warning light. Supplied
complete with 7 feet of heavy cable. Wired up ready to work, 39/6 less plug:
45/- with fitted 13 amp plug; 47/8 with fitted 15 amp plug, plus 4/6 P. & I.

BARGAIN OF THE YEAR
MICROSONIC KEYCHAIN RADIO ,

7 transistor Key chain Radio In very pretty
case, size tif .< 2/ 'Ian -complete with
soft leather zipped bag. Specification: -
Circuit: 7 transistor superheterodyne.
Frequency range: 630 to 1,800 KO.
Sensitivity: 5 ntv/nk. Intermediate
frequency: 465Ke/s or 4551Ce/s. Pour:
output: 40mW. Antenna: ferrite rod.
Loudspeaker: Permanent magnet type.
In transit from the East these sets suffered
slight corrosion as the batteries were left in them but %ben this corrosion
le cleared away they should work perfectly -offered without guarantee
except that they are new. Price only 84/6 plus 2/8 poet and insurance, less
batteries. 6 for 67, post tree Rechargeable batteries 8/8 pair. Charger 5/4.

TANGENTIAL HEATER UNITS
This heater unit is the very latest type, most
efficient, and quiet running. Is as fitted in
hoover and blower heaters costing 316 and more.
We have a few only. Comprises motor, impeller,
and two elements allowing 3 heat switching and
with thermal safety cut out. Can be fitted into
any metal line case or cabinet. Only need con-
trol switch. 21 k.w. model 59/6; 2 k.w. model
39/6. Postage and insurance 6/6. Control switch
5/6.

RE -CHARGEABLE TORCH
Neat flat torch, fits unobtrusively in Sour pocket, contains
2 Nicad cells and built-in charger. Plugs into shaver
adaptor and charges from our standard 200/240 volt mains.
Anterlcan made, oat originally at over 4 dollars. Our price
only 19/6 each.

MOTORISED SWITCH
For Animated Signs, etc.

This is a motorised programmer switch, mulkok
operated, with six 16 amp changeover contact.
operated by triggers on a rotating drum. Mix
triggers will put switches up and another si.
triggers w Input switches down. This simple on/off
operation or changeovers are possible. Th
triggers can be exactly set to any position ;krouna
the drunk which is rotated by a one rev. per hou
kiloton (Motors with other speeds available.) .

beautifully made precision switch which probabl
cost in excess of 220. Limited quantity only 87.15
each + 4/6 poet and Ins. Similar programmer b
Honeywell but 15 10 amps switches operated he
5 rpm motor 15.16 plus 4/6 poet and ins.

MAINS CONNECTOR
A quick way to connect
equipment to the mains
safely and firmly; dis-
connection by plugs
prevents accidental
switching on: has sockets
which allow insertion of
meter without disconnec
Hon; cable inlets firmlk
hold one hair wire on up
to four 7,020 cables.
MI each.

DRILL
CONTROLLER
Electronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power at
all speeds by finger-tip
control. Kit includes all
parts, case, everything
and full instructions

1916, plus 2/6 poet and insurance.

BALANCED ARMATURE UNIT
500 ohm, operates speaker or micro-
phone, so useful in intercom or einfflat
circuits, 6/6 each, 113.10.0 doz.

OPERATED TAPE'
DECK

With Capstan control.
This unit is extremely
well made and meas-
ures aprox. 6 6

2in deep. Has
three piano key
type controls for
Record, Playback
and Rewind.
Motor Is a special
heavy duty type

Intended tar operation off 4/5V. Supplied com-
plete with n spools ready to install. Record,
Replayhead is the sensitive M4 type intended for
use with transistor amplifier. Unused, ex -equip-
ment. Price 79/6. Poet and insurance 4/6.

THERMOSTAT
WITH

PROBE
This has a sensor
attached to a
15.4 switch by a
14in length of
flexible capillary

tubing control range is 20-F to 150°F so it is
suitable to control soil heating and liquid heating
especially when in buckets or portable vessels as
the sensor can be raised out and lowered into the
vessel. This thermostat could also be used to
sound a bell or other alarm when critical temp. is
reached In stack or heap subject to spontaneous
combustion or if liquid is being heated by gas or
other means not controllable by the switch.
Made by the famous Teddington Co., we offer
these at 11/6 each. Postage and Insurance 2/9.

MAINS MOTOR
Precision made - cos
used in record decks
and tape recorders -
ideal also for extractor
fan, blower, heaters,
etc. New and perfect.
Snip at 9/11. Postage
3/- for first one then

1/- for each one
ordered. l2_ and
over poet free.

NEED A SPECIAL SWITCH?
Double Leaf Contact

Very alight pressure
closes both contacts, 1/3
each, 12/. doz. Plastic
push -rod suitable for
operating, 1/- each, 9/-
doz.

MINIATURE
WAFER SWITCHES
2 pole, 2 way -4 pole, 2 way --
3 pole, 3 way -4 pole, 3 way -2
pole, 4 way -3 pole, 4 way -2 pole
6 way -1 pole, 12 way. All at 3/6
each. dozen, your Peortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 10/- post free.

MICRO SWITCH
each, 15/. doz. 16 amp Model
5 amp. changeover contacts, 1/9 2t0
2/- each or 21/- doz.

Where postage is not elated then orders
over £5 are post free. Below £6 add 2/9.
Semiconductor. add it- post. Over £1 poet
free. S.A.E. with enquiries pleaie.

ELECTRONICS (CROYDON) LTD
Dept. PE, 266 London Road, Croydon CR0 2TH

Also 102.1 Tamworth Road, Croydon

38 Practical Electronics January 1971



1NPU-
OR

CLOCK
PULSE

ABC ABC_ ABC ABC A3C
1 0 0 0 B 1 1 0 001 1 1 I

CLOCY.IlfUyi 2 3f4 -\_j
CLOCK

PU-SIE

OUT'UTS

A 3 C

0 0 3 0

1 0

2 0 I 0

3 1 1 0

4 0 O 1

S 1 1 1

0 0 0

When the final clock pulse falls (assuming JK
master/slave flip-flops), the counter will count to the all

7472 1472 7472 zeros state, ready to begin another cycle. The appear -
:LEA CLEAF CL EAR ance of the all 1 state during the final clock pulse is

unlikely to cause a problem, although this depends on
the application.

To see this system operating, take as an example a
divide -by -five counter using type 7472 JK flip-flops.
The nearest power of 2 which is higher than 5 is r, so a
three stage counter will be necessary as a basis of the
design.

The final counter state will be binary four, 100,
because the first state of the counter will be zero, i.e. 000.
The only flip-flop which has an output of 1 at this stage
is the third one, so we must feed this output together
with the clock into a 2 -input NAND gate, and connect the
output of this gate to the preset inputs of the first two
flip-flops.

The final circuit is shown in Fig. 7.3, together with a
truth table and the clock pulse action. Note that the
J and K inputs are not used in this application, and are
therefore left disconnected, simulating a 1 input.
They can, in practice, be connected to + 1(ce to ensure
this state.

ABC
00C

BEFORE ANY CLUCK PULSES

RECOGNISE -11 S STATE

PRESET TO THIS STATE

COUNTS TO TH15 STATE WAN
5TH CLOCK PULSE 'ALLS

Fig. 7 3. Improved divider wit,- truth table

!.PIKE CAL SED BY RIPPLE DELAY
2Ors WOE)

INPUT A B

OUTPUT OF 1ST FLIP -5"CP

OUTPUT OF 2HC FLIP -= _OP

OUTPLT OF 3RD FLIP -PLOP

OUTPUT OF NAND GATE
CONNECTED FO )ETECT
THE ALLZEF05- STATE

OUTPUTS--"--
B

C J
Fig. 7.4 Effect of compounded propagation delay

PROPAGATION DELAY
The counters we have considered so far have all been

ripple types, and, as such, they all suffer from a draw-
back which can be serious in some applications.

If we look closely at such a counter which is in the
all 1 state, it will be required to count to the all zeros
state on the arrival of the next clock pulse. The final
flip-flop in the chain will not be able to do this until all
the stages preceding it have already done so; after all, it
gets its own clock edge from the flip-flop immediately
before it, which in turn gets its clock edge from the stage
before it, and so on.

This. all sounds quite straightforward, until we
consider the propagation delay incurred from each
stage, which in the case of the 7472, is 2Ons. This
seemingly insignificant delay is multiplied by the number
of flip-flops there are in the counter, and may reach
alarming proportions in a counter working at high
speed and with a long cycle length.

Even so, it need not be a problem unless several of.the
counter outputs are gated together. Spikes appearing at
the gate output at the wrong time may cause other
circuits connected to the gate output to mistrigger.
To illustrate the effect of this ripple delay, Fig. 7.4
shows the output waveforms obtained from a three
stage counter, with the error due to the delay magnified.

To overcome this ripple delay error, a different kind
of counter called a synchronous counter is used. With
this type, the clock input is fed to every stage, not just
the first. Input gating is used to determine the con-
ditions when a flip-flop is required to "toggle", or
change state.

Next month's article will continue with synchronous
counters, shift registers, and ring counters using TTL
flip-flops.

BE SURE OF YOUR COPY
We have many requests for back issues and cannot

always guarantee supplies; to make sure of your copies
why not take out a yearly subscription.

Subscription including postage for one year to any
part of the world £2 5s. Od. (L2.25).

Subscriptions dept., IPC Magazines Ltd., Carlton
House, 68 Great Queen St., London WC2B 5DD.

11,
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An electronic device for intermit-
tent wiping and automatic wiper
operation with washers, on cars
with 12 volt field coil wiper motors.

AFACILITY not provided as standard on older cars
but which proves to be very useful in the British

climate is that of intermittent operation of windscreen
wipers. Another useful facility is windscreen wiping
initiated by operation of the windscreen washer con-
trol and continuing for a limited period after its
release. Both facilities are provided by the circuit
to be described which can be added to the existing
circuits in the car without impairing the normal opera-
tion of the standard controls.

The circuit takes advantage of the windscreen self-
parking mechanism fitted to most cars; reterence to
back numbers of practical motoring magazines will
show that this mechanism can be fitted to almost any
vehicle very easily at little cost. The circuit is also
basically designed for negative earth connection but a
modified version to suit positive earth connection is
given. The unit cannot be operated with the latest
permanent magnet- wiper motors, or in conjunction
with 6 volt systems.

CIRCUIT DESCRIPTION
The circuit diagram for negative earth connection is

given in Fig. 1 and the mode of operation is as follows.

The thyristor SCRI is connected in parallel with the
manual switch controlling the windscreen wipers (S4)
and when triggered will initiate wiper action. A small
amount of wiper action closes the self parking switch
S3, short-circuiting SCRI and turning it off; the wipers
continue under the control of the self parking switch
to the end of a single sweep. If SCRI is not in a
triggered state at this time, no turther wiping action
will take place until SCRI is again triggered or the
wiper switch (S4) is closed.

The function of diode D2 is to bypass the inductive
surge current generated when the motor is switched off.
The necessary trigger pulses for SCRI are provided by
the unijunction oscillator TR2 at intervals determined
by the time constant (VR1 + VR2 + R5)C2. The
function of R5 will be described later. VR2 is a preset
potentiometer which determines the fastest intermittent
rate and VR1 is the rate control which can be omitted
if fixed rate operation only is required, in which case
VR2 determines the rate. SWitch S2 is the on -off
control and is incorporated in VRI.

With the component values given, the sweep rate can
be adjusted to cover a range from one sweep every
1.5 seconds to one sweep every 15 seconds. Resistor

/ Si
WASHER

111

I  2M11.

DI

0A202

R2
82k n

41111111)

WASHER L
PUMP

R3
4  7k0

TR1
2N3704

°To
R4
Ikn

CI

150pF

R8 10011
R6

1500
D2
Z R20

M2

+ VE

WIPER
MOTOR

S2

ON/OFF

VRI

500k0.I.
VR2 TR2 3

50t 2N16718
b1

A PS

4  7ka b2 S3 54
SCRI PARK !WIPER]
C2OF

C2 R7 C3
253.1F 210. 25pF

CONNECTIONS TO CAR WIRING

Fig. 1. Circuit diagram of the negative earth wash -and -wipe control

-VE
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R8 and capacitor C3 form a filter which prevents
voltage disturbances on the battery line from producing
false trigger pulses. If R5 is omitted together with that
part of the circuit to the left of the chain dotted line
(the components on tagboard A), the circuit as des-
cribed will provide the intermittent sweep facility alone.

LIMITED CONTINUOUS OPERATION
The limited continuous wiper operation is obtained in

the following way. In the quiescent state, with S1
open, point A (Fig. 1) is approximately at the same
potential as the junction of RI and R2 and, since this is
less than 97 Vb, the unijunction oscillator will not func-
tion. When Si is closed Cl is charged rapidly through
D1 and R3 and by emitter follower action in TR1
point A is raised above 7/ Vi, allowing the unijunction
oscillator to function at a rate determined by the time
constant R5C2. (Where nVb is the intrinsic stand-off
ratio.)

If the resistor R5 has the minimum value consistent
with reliable operation, a high repetition rate is obtained
so that there is minimal delay at the end of each wiping
stroke before SCR1 is re -triggered. When Si is
opened Cl discharges slowly through R3 in series with
the parallel combination of R1 and R2 towards a
potential R2 V10/(R2 + R2) and the potential of
point A follows. When this falls below Vb the uni-
junction oscillator again ceases to function.

The effective time constant of the component values
suggested allows three or four sweeps after the opening
of Si, depending upon the speed of the windscreen
wiper motor. The elaborate charge -discharge circuit

is incorporated to prevent an unwanted sweep occuring
when power is first applied. It will be noted that the
limited continuous wiping facility is obtained irrespec-
tive of the state of S2. If the latter is closed, inter-
mittent operation automatically follows the end of the
continuous wiping period.

COMPONENTS
The modified circuit for use in vehicles with positive

earth connection is shown in Fig. 2. Two additional
components are required to provide the necessary
improvement in false trigger pulse suppression.

The choice of npn transistor TR1 and unijunction
transistor TR2 are in no way critical, the particular
types listed being those which were at hand. The
thyristor SCR1 should have current rating at least
equal to the running current of the windscreen wiper
motor, typically 3 to 4 amps, although in the interests
of reliability the thyristor should be of sufficiently high
rating to handle the hot stall current, typically 7 to 8
amps.

Diode D2 should have a forward current rating equal
to at least half of the normal running current. Other
component values are selected to suit the particular
devices used and to provide the desired timing intervals.

CONSTRUCTIONAL DETAILS
The simplicity of the circuit means that any form of

construction which is convenient may be used without
difficulty. However, details of the form of construction
used in the prototype are given here as a guide.

Si
'WASHER'

51

12M0

DI R3
0A202

R2

4 7kfl

TR1
253704

54
1kfl

52
ION / OFF1

VR1

500kfl.
',DELAY)

V52
50k11

A R5
4  7kil

TR2
25167113

C1 C2 o R7

T 150pF
M1 1

WASHER L
PUMP

25pF

T
27

* SEE TEXT

R8 10011

R6
150f/

w SCR1 nS3
C2OF rARK

3

03 o C4 .E: 02
25yF

T
2pF

T
2520

c)
L1

4

J

Fig. 2. Circuit diagram of the positive earth wash -and -wipe control
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COMPONENTS . . .

GATE

V111111111111111

ANODE

CATHODE

SCRI
C2OF

bi

Z111671

2N3704

c b

Fig. 3. Semiconductor connections for the components
listed

TAG BOARD 'A' SCRI

TO CONNECTION 4

D2

TO CONNECTION 3

TO R7!TR2 b2

TAG BOARD 8' OR 'C'

ALUMINIUM BASE PLATE 31? X 11,2 X Li TO CONNECTION 2

Fig. 4. General layout of the tag boards

02+t CONNECTION 2

SCR CATHODE/
CONNECTION 4

CI -1R2
11

R8
R1 S2

C3 +

2 +

Ti1 t

R7
SCRI GA-E

R5

R6

A A n

VR2

F.g. 5. Tag board 13, for negative earth version

F8/C3+
R1

+ D1

vR1 WIPER

VR2 f R5

CONNECTION 1

R2

R3

R4

+ CI
C2 -/R71 C3-

Resistors
RI 1.21°A2
R2 82k0
R3 4.7k0
R4 11(0.
R5 4.71(12
R6 15052
R7 2712
R8 1000

All 4-W, ,-I0% carbon
Potentiometers

VRI 500k1 with single pole on -off sw tch (52)
VR2 50k0 skeleton preset

Capacitors
Cl 1501.LF elect. I5V
C2 25µF elect. 15V
C3 25p.F elect. 15V
C4 2µF paper (for positive earth version only)

Semiconductors
D 1 0A202
D2 ZR20
SCRI C2OF thyristor
TR I 2N 3704
TR2 2N167IB un ijunctiori

Miscellaneous
LI IA T.V. suppressor choke
Control knob
Tag boards and alLminium for heat sinl.
6B.A. fixings

SCR.' ANODE /
CONNECTION 2

C4, D2 CONNECTION 4

cr-IR2

TRI E

R8

---1 LI

C3 +

1 C2+

I RL1
b2 o'rTR2

o)b1

R5

Si

SCRI GATE

R6

VR1 WIPER

Fig. 7. Tag board
earth version

SCRI CATHODE
CCNNECTION 3

NSULATED
SLEEVE

ai VR2

C, replaces tag board B for positive

C4 Li
CONNECTION 4

Fig. 6. Tag board A, for both versions Fig. 8. Sub -assembly far positive earth version
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For the benefit of readers who are not familiar with
the unijunction transistor and the thyristor, details of
the electrical connections are shown in Fig. 3. Al-
though these are typical, should other types be used the
relevant manufacturer's information must be followed.

NEGATIVE EARTH VERSION
The general layout for a negative earth system is

shown in Fig. 4, SCR1 and D2 being fixed directly
to the base plate which acts as a heat sink. Two tag
boards are also attached to the base plate. Since the
base plate is live to the circuit, it is enclosed in a small
plastics box using nylon screws as mounting studs;
this box can be fixed at a convenient point behind the
car facia panel (the base plate must not be earthed to
the car).

Detailed component layouts on the two tag boards are
shown in Figs. 5 and 6. Although VR2 is shown on the
circuit diagrams as a preset component, once its value
has been found it can be replaced by a fixed resistor.

Two groups of leads are taken from the box, one
group going to SI, S2 and VRI mounted on the facia
panel and the second passing through the bulkhead
to the washer pump, the wiper motor and to the positive
and negative battery connections.

POSITIVE EARTH VERSION
Because the stud connections to SCR1 and D2 are

not common when a positive earth system is required, a
slightly different form of construction has to be
adopted. The general layout of the base plate differs
from that shown in Fig. 4 in that D2 is omitted and one
of the tag boards carries an additional component (L1)
-Fig. 7 replacing Fig. 5.

Diode D2, together with the additional capacitor C4,
is mounted as a separate assembly in a small insulated
tube (see Fig. 8) fixed near the wiper motor. In all
other respects the details of construction are similar.

CONNECTION TO WIPER MOTOR
Examination of the electrical connections to a wiper

motor already fitted with a self -parking switch will
show two live leads and an earth return. Reference
to the workshop manual, or a few minutes work with a
voltmeter, will establish which of the live leads is
connected to the battery and which is the switch lead.
The lead from the base plate (i.e. the common con-
nection of the thyristor and diode anodes) is connected
to the switch lead terminal. It is stressed that no
modification to the wiper motor is required unless the
motor does not have the self -parking facility.

In the case of wiper motors not fitted with a self -
parking switch, the first step is to make the necessary
modifications. When the modifications have been
completed the connection can be made as previously
described.

WASHER PUMP SWITCH
An electric washer pump switch is sometimes fitted

in cars but is normally connected between the pump
and earth. If this is so it is a simple matter to re-
connect is as shown in the circuit diagram (Fig. I).

Although the control for manual and vacuum washer
pumps is not electrical, it should be possible to fit a
microswitch, actuated by the normal control, in place
of the washer switch. Other methods of switching
may well be possible and no doubt some readers will
add this facility to non -electric washers.

TAPE SLIDE

CONTROLLER
This electronic control system can be
added to any tape recorder to control an
automatic slide projector in sequence
with a recorded sound track. It has been
designed so that no modifications are
necessary to the tape recorder or the

SUBMARINE CHASER
A follow-up "war" game to Operation
Seasearch (December 70). This game
uses the same chassis and much of the
wiring of Operation Seasearch but
introduces depth. In Submarine Chaser,
"Asdic" is used to narrow the search and
the destroyer must adjust his depth
charges correctly to destroy the
submarine.
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BIAS

TAPE

RECORDING
By C.W. Smedley C.Eng M.I.E.E.

Southall College of Technology

TAPE recording has been covered by many text
books, and the general principles are well known.

The explanations given of bias, however, tend to be
vague, and those who would like to pursue the matter
are often deterred by the B/H loop, with its associated
mathematics, implied if not stated. This article is
intended to be a reasonably valid description avoiding
the use of complicated analysis.

The object is to record signals, which can be audio,
video, digital, etc. on a tape which is either coated or
impregnated with magnetic material, and the system
described here will be longitudinal.

THE MAGNETIC CIRCUIT
The recording/playback head consists of a winding on

a ferromagnetic core, and current fed to the head will
produce a magnetic flux. Fig. 1 shows the relationship
between flux, B, and the magnetising force H, which is
proportional to ampere -turns. If the current is
increased slowly from zero, the value of flux can be
plotted against the value of H, and the line OA will be
traced.

At some point, A on our diagram, the value of flux
will remain constant for any further increase in H,
and the core is said to be saturated. P represents this
maximum value of flux and S shows the corresponding
value of H. lithe current, i.e. H, is now reduced to

zero, the flux decays along the curve AR, and R is the
remanent value of the flux.

The ratio of OR to OP is called the retentivity of the
core material. Some ferrites produce a curve in which
OR and OP are practically equal; these are called
square loop materials and are used in computer stores.

HYSTERESIS LOOP
If the current is now increased in the reverse direction,

at some point the flux will have fallen to zero, shown as
point C. Further increase will bring the flux to point
D, which is reverse saturation, identical in value with
point A, but opposite in polarity. Reduction of
current, towards zero, will reduce the flux, and the
curve DQ will be traced out.

Note that this curve does not pass through point 0,
but rises, as current is increased in the original direction,
through E to A. It can be seen that, for any value of
H, there are two possible values of B, and the
perpendicular drawn at the point where H equals X cuts
the B/H loop at points Y and Z. When H is rising, the
value of flux corresponding to Y is less than on the
original trace, OA, whereas, when H is falling, the
value of flux corresponding to Z is higher. This
lagging effect is called hysteresis, and the curve ACDEA
is called the hysteresis loop.

THE AIRGAP
If the magnetic core formed a complete ring there

would be no flux outside the ring, and a tape drawn
across it would be unaffected. To produce flux
outside the ring it is necessary to break the magnetic
circuit, i.e. to have an airgap, and it will be at this point
that the moving tape will be brought into contact with it.

The airgap will increase the reluctance of the magnetic
circuit, and the flux for any given value of head current
will be less than the value without an airgap. Another
effect, however, offsets this apparent loss, and Fig. 2
has been drawn to illustrate it.

If we assume that the B/H loop is very narrow, then
let OA represent the loop with no airgap. OA' shows
the loop when a small gap is introduced, OA" the loop
for a bigger gap. The first trace, OA, shows extreme
curvature near the ends, and would not, in fact, be
linear at any point. OA' is much more linear, although
the slope is less, and OA" is better still, although the
value of H necessary is increasing with the size of the
airgap. This is not too important, since the amplifier
gain can be increased to compensate. For the sake of
linearity, therefore, the gap should be as big as possible.

Fig. I. B H curve or hysteresis loop

bias

J
no bias

Remantrice patterns
on tape

Fig. 2. Effect on the B H loop of
different width of airgap in the
magnetic core. The larger the
gap, the better the linearity
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But it can be shown that, for any given tape speed, the
bigger the gap the poorer is the high frequency response
of the system, and the two fundamental requirements
appear to be in conflict. The practical solution is to
make the actual recording/playback gap as small as
possible, then to insert a second gap diametrically
opposite to it.
DIAMAGNETIC GAP

Although the term airgap remains in use, the actual
gap must be filled, for two reasons. One, if left open it
would collect magnetic material from the tape, to
re-form a closed magnetic circuit. Two, the external
flux would be low in value. The gap is closed by a
material which is both hard, to resist wear, and diamag-
netic. Brass is a good example, and is commonly used.
The flux now "fringes" out across the gap to make
recording more effective.

The actual distribution, however, is not at all like the
pattern across the open end of a horseshoe magnet.
The brass insert acts as an obstruction to the flux and
the tape itself closes the magnetic circuit. The flux
can be said to enter and leave the tape at right angles to
the surface of it, but all of the flux does not leave the
core at the edge of the gap. It is spread each side of the
gap to form a fringe which tails off within a short
distance, and the electrical gap is therefore greater than
the physical gap in the head. It is important to
remember this when considering erasure.
THE NEED FOR BIAS

The effect of recording a signal has been shown by
superimposing it on the vertical axis of Fig. 2. The
recorded pattern on the tape will show the curvature
near to point 0, and harmonic distortion has been
introduced. To prevent this effect the working area
should not include the extreme curvatures near zero and
saturation.

Direct current bias can be used, for example sufficient
current can be passed through the record head so that
every tape element is, in the absence of a signal, mag-
netised in the same direction, to the same degree. Such
a current would correspond to a value of H somewhere
between S and S', so that the effective working point is
M on the curve OA". The signal to be recorded is now
shifted bodily to the right, so that it becomes sym-
metrical about the vertical drawn through M.

This bias system closely resembles that used for valves
and transistors, where the transfer, or mutual, charac-
teristics exhibit similar curvature at cutoff and
bottoming.

Fig. 3a (left). Applied flux on the H axis of the
magnetic loop is transferred to the tape in distorted
manner due to remanent magnetism, which is plotted in
Fig. 3b (right) and shown against the sine

producing it
Practical I Icctiotii_., Januar% 1971

wave

Although this d.c. system is used on cheap tape
recorders, there are two major limitations. One, the
peak to peak signal amplitude must be only half the
value of that when no bias is used. This can be
partially overcome by shifting the d.c. bias point, but
the benefits are marginal and still include some dis-
tortion. Second, every particle on the tape is mag-
netised and, on playback, will make a contribution to
the output voltage in the form of noise, mainly high
frequency (hiss). For these reasons supersonic (a.c.)
bias is now almost universal.

HIGH FREQUENCY BIAS
The frequency chosen must meet two requirements:

it must be high enough to be filtered out on playback
without attenuating the wanted signal and, in general,
should not be less than three times, preferably five times,
the highest frequency to be recorded. At the same time,
it must not be too high because the record head is highly
inductive. The practical value lies between 50 and
75kHz and a sinewave form is essential to prevent head
magnetisation by second harmonic. LC oscillators of
the Hartley or Colpitt type are popular, and the stage
often "doubles" as audio output on playback.

To understand the full effect of a.c. bias, two points
should be kept in mind. One, the gap includes the
fringe each side of it, and the actual flux entering the
tape from the head is almost perpendicular to the
surface. Two, the flux is alternating at bias frequency,
and the actual value affecting each tape element will be
the instantaneous value as that element leaves the
fringe. Each tape element, or particle, is therefore
exposed to a flux which can have any value from zero
to maximum, of either polarity, but the resultant
magnetic pattern on the tape is not sinusoidal.

Fig. 3a will show this more clearly, and the applied
flux, H, is shown to have sine wave form. Point A on
the sine wave corresponds to saturation, i.e. point A on
the B/H curve, and any tape element exposed to this
value of flux will have a remanent magnetisation equal
to point R when it leaves the fringe. Following
elements will be exposed to a flux decaying towards
point R but all will have the same remanent value as
point A.

REMANENT FLUX
Fig. 3b shows the remanent flux plotted against the

sine wave producing it, and it can be seen that the
waveform written on to the tape has a flat top from
point A to point R. From R to B the applied flux is
increasing in the reverse direction, but the remanent
flux does not fall to zero until the applied flux has
reached a point between T and B. At point B reverse
saturation is reached and from B to Q the remanent
flux again shows a flat top. In the absence of any other
signal the bias continues to write this pattern.

If the tape is now played back at the same speed the
pattern will induce small voltage pulses in the head at
bias frequency, but since the pulses are symmetrical
about zero, simple integration (to be discussed later)
will virtually eliminate them. One thing the bias has
established is the maximum wavelength of each pattern
on the tape. Larger groupings, which would give rise
to low frequency noise if exposed to direct current bias,
have been restricted to this wavelength.

It should be noted at this stage that, although the
terms amplitude and frequency are used for signal and
bias currents, they should not be used when referring to
the recorded tape. The pattern on the tape has
intensity and wavelength.
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SATURATION BIAS
If a low frequency signal, for example audio, is now

fed to the head at the same time as bias the pattern on
the tape will be modified. Fig. 4 shows the effect, in
terms of H and B. The I.f. signal shifts the bias
waveform progressively, in this case, to the right. The
bias current remains the same in amplitude but now
"rides" on the signal. The value of "H", in the right
hand direction, increases to well beyond saturation,
but the remanence pattern cannot increase with it, as it
already corresponds to the saturation value.

However, due to the shift, much more than a half
period, in terms of bias, is spent at and beyond satura-
tion, and the pattern on the tape covers a greater
distance. On the left hand side, not only is "H"
reduced in value, but less than half a period is spent in
this region. The pattern on the tape therefore shows a
reduction in intensity and in length. The overall bias
wavelength has not changed, but the pattern distribution
has, and any pulses produced by playback will not be
equal and opposite. Integration will show a progressive
change in one direction, the value depending upon
signal amplitude and the direction upon signal phase.

show the scope for improvement. Assuming a bias
frequency of 70kHz and a tape speed of 7in/sec the
recorded wavelength will be one tenth of a thou
(00001in) the pattern representing each flat topped
pulse will therefore be one tenth of that. Since the
process produces a series of "bar magnets" along the
length of the tape, the smallest unit will be the dust
particle of the coating, and this will be in the region of
one micron, which is about one twenty-fifth of a thou.

The flat top cannot be considered as any more than
one particle, and it remains flat with or without a
signal. If the dust particles were made smaller, and/or
the tape speed increased the recorded length of the
flat top could cover many particles and any change of
signal level during that passage would modify the top.
The slope of the signal would then appear super-
imposed on the flat top.

PLAYBACK
The surface induction (remanence pattern) on the

tape has been shown to be a distorted version of the
bias waveform. At very short wavelengths there is a

icy

Length inereasi

Length and intensity
diminishing

This waveform can be shown on
a CR0 connected

e record head.

ti The audio signal causing displacement of
the bias waveform

Fig. 4. The effect of applying an audio signal at the
same time as the bias signal, producing a saturated
magnetisation of tape particles

IN

O

Fig. 5. Correct application of bias magnetises the tape
by a series of pulses which are proportional to the
applied audio signal

(a) (b)

Fig. 6. Filter networks used on playback to eliminate
the high frequency bias pulses. A simple CR network
is shown in (a) and an LR network using the tape head
inductance in (b)

DISADVANTAGES
This system uses saturation bias and has dis-

advantages. One, the high value of bias tends to
demagnetise the pattern recorded, leading to a loss of
high frequency response; two, the limiting action
described still gives distortion. The optimum value of
bias is about half the saturation value, and the
remanence pattern on the tape will be lower in intensity.
The flat tops will still be present exactly as before, but,
when a signal appears, both polarities will be affected,
i.e. one half will be increased, the other decreased.

Integration will produce an output whenever the
remanence pattern is unbalanced by a signal, but, for
any given value of signal, the output will be greater
than when using saturation bias because both polarities
change in length and intensity.

SCOPE FOR IMPROVEMENT
The system so far described is the typical domestic

sound recording, and a few practical details will help to

strong demagnetising effect, and the actual value
measurable would be less than expected. The presence
of the bias has, however, made the signal effective over
the linear part of the characteristic and this is its true
function. Fig. 5 shows the effect of a signal on the
pattern, the applied signal represented by the dotted
line. Each half cycle of signal now appears as a group
of pulses.

When the tape is passed over the gap this pattern will
produce voltage pulses in the head circuit and the next
process can be considered as filtering. Fig. 6a shows
a CR network which will act as a low pass filter,
suppressing the high frequency pulses, but producing an
output proportional to their amplitude/duration. This
action is integration, the pulses producing the charging
current for the capacitor, the output signal being the
voltage developed across it.

Fig. 6b, although less well known, is also an
integrating circuit, having the same effect, but the
inductance is that of the playback head, usually 05 to
10 henries.
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ERASURE
The advantage of tape is that it can be used many

times, and, to achieve this, some means must be used to
remove the recorded signal.

The most common method is to mount an additional
head-the erase head- fairly close to, and just ahead
of, the record head. A much larger gap is used and the
same bias waveform of greater amplitude, is fed to the
winding. The current should be sufficient to take each
tape element beyond saturation.

This head is usually tuned to bias frequency since it
does not handle signal. Although the gap is large, and
the erase current high, it is found that the original
pattern on the tape, especially that of strong signals,
often recovers after erasure. To avoid this effect a
double gap is used, the gaps, in this case, being adjacent
to each other.

Because the gap is larger, and bias current higher, the
flux extends well beyond the physical gap, i.e. the
fringe is longer. Each tape element spends much more
time in the fringe than it would in that of the recording
head, and many loops are traversed in that time. The
loops fall off in amplitude as each element moves out of

Fig. 7. The series of BH loops through which
each tope particle passes, due to large air gap
and increase h.f. current for erasure by
saturation

the fringe so that the remanent flux is negligible. Fig. 7
shows the series of loops to which each element is
exposed as it leaves the erase gap, the actual number of
loops being much greater than a clear sketch could
show.

CONSTANT CURRENT RECORDING
When a signal is recorded on tape the pattern must

represent the amplitude as well as the frequency. The
flux and therefore the head current should be
independent of frequency. The recording head is
highly inductive and its reactance would reduce the
current as the frequency became higher, assuming a
constant voltage drive.

A resistor is usually connected between the output of
the signal amplifier and the head to reduce this effect,
which could lead to a fall -off of 6dB per octave. If the
resistor value is high, it will swamp the reactance of the
head, so that the head current will be the same for all
frequencies of the same original amplitude. This is
called a constant current system.

Practical Electronics January 1971

NEWS BRIEFS

B.A.E.C.

THE British Amateur Electronics Club recently held its
annual exhibition at Penarth, Glamorgan, and as a

result of this, some of the exhibits were used in a BBC
television programme on BBC Wales; the programme-
"Heddiw"-was televised in Welsh but the B.A.E.C. were
provided with an English translation of the text that they
published in their October Newsletter. The games
illustrated on television were all constructed by members of
the B.A.E.C.

Vidicon Storage Tube

DEVELOPMENT
of the first television camera tube to

feature built-in stop -action capabilities was reported
recently by RCA.

The unit is a small, vidicon-type device that can take-
and store for later play-back-single electronic "snap-
shots" or "stills" of continuous programmes being
transmitted by the tube.

The still picture is electronically stored inside the tube
itself thus eliminating the need for an external storage
medium such as film or videotape. It can be relayed to a
TV monitor immediately, or kept intact within the tube for
several days.

The new tube is technically referred to as a silicon
storage vidicon and could be used, for example, in a space,
satellite to eliminate the bulk and weight of the present
video storage devices which relay individual TV pictures
to earth by relatively slow communications systems.

The picture below shows the new tube in use. The -
image on the left of the screen was recorded by the tube a
few minutes before, and the one on the right is being
transmitted "live", giving the impression that the subject
is talking to himself.
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DUAL PURPOSE =Er.Th

By D. S. GIBBS and I. M. SHAW (FERRANTI LTD)

AHIGH quality pre -amplifier must perform several
important functions, it must have an input

impedance sufficiently high not to load the signal
sources, it must provide frequency equalisation where
necessary, it must have filters to remove spurious noise
or harsh treble from poor recordings and it must have
tone controls to accommodate the preferences of the
listener, the deficiencies of the loudspeakers and the
acoustics of the listening room. Furthermore it should
do all this without any significant increase in either
distortion or background noise level over a wide
range of input signal levels.

The design evolved meets all these requirements, as
the specification published previously shows, and it
has several other valuable facilities. A microphone
channel is included which can be mixed independently
with any other input. This facility is useful to tape
recording enthusiasts or can be used as a "home
discotheque" for parties etc. Another feature valuable
to the tape recorder enthusiast is the recorder output
which is taken after the equalisation and filter stages
but is unaffected by volume or tone controls. The
circuit diagram of the right hand channel of the
pre -amplifier is shown in Fig. 24, the left hand channel
is identical.

DISC INPUT
The disc input stage comprising T14, T15, T114 and

T115, provides frequency equalisation to the RIAA
L.P. characteristic with an accuracy of approximately
± 0.5dB between 30Hz and 15kHz as shown in
Fig. 25. The circuit has been designed so that the
frequency response curve falls below 20Hz. This
attenuates low frequency components in the output
of the pickup and makes a separate rumble filter
unnecessary. The sensitivity is 3mV in the "Lo"
position and about 60mV in the "Hi" position so that
either magnetic or ceramic pickup cartridges may be
used.

The circuit used is a complementary two stage feed-
back amplifier, a more detailed circuit of which is
shown in Fig. 26. This was chosen in preference to the
more popular circuit shown in Fig. 27, because of the
greatly improved bias stability and its freedom from
the subsonic ringing which the circuit of Fig. 27 tends
to produce. This arises through the feed -back pro-
vided by RI becoming positive at certain frequencies
due to the phase shifts produced by Cl and C2 (Fig. 27).

The shape of the frequency response curve is defined
by the negative feed -back provided by R39, R40 and
C19 to 21; the overall gain is defined by R38. The
circuit gives an output of 100 mV for an input of

+20

-30
10

I I IIIIII I I HMI
100 1k

FREQUENCY Hz

I 1[11111
10k

Fig. 25. Frequency response curve of disc input stage
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!DISC INPUT!

R35 R37
C23

56 20IMOkn
F

TRIO

tPieu. C22
ZTX107 47

R39 PF

180 kfl

0.022 uF

C17 C 20

1jiF 834 R36 R38 1500 pr
100 390

IMO 60

C18
50
uF

R42

4.7

k0

TR15

Cl$
ZTX 531

C24

ft 40

10k11

C21

+375%

rin C16
250
OF

1SF

II
8200pF 841 R43

10

01M0

Output to

selector
switch(S3)

Ov

Comm n earth rail with L H. Channel
to L H Channel

Fig. 26. Disc input circuit-right-hand channel. only

C1

4.

Fig. 27. A popular two transistor disc
This circuit was rejected in favour of the
Fig. 26 because of its inferior bias stability and
to subsonic ringing

Fig. 28. Microphone input circuit-right-hand
only

input circuit.
circuit shown in

its tendency

channel

37SV

R1
1.a.

j_,c2 R2

R46 R50 R54 r -1-,C29

0
470 56 4.7 20

kf) T oFkfl

NOTE
Capacitor C3 - 2,8001,F 100V Mullard is
obtainable from Home Radio Ltd.
West Hyde Developments' address is:
Ryfield Crescent, Northwood Hills,
Northwood, Middlesex.
Electroniques address is: Edinburgh
Way, Harlow, Essex.

IMICRPHONE
INPUT

R45
10

uF R48
470

TR16 TIM

CTX107 C28 Z7 X503

I
47pF 851

C26

tor

R47 849

470 100
60

C27 10k

50
OF

aR52

R53
470 56

Hi
855
,0

S3

VR3

100
611

C30
tuF

Output to

!MICROPHONE]

OV

to L H Channel (if used)
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3mV at 1kHz. Distortion generated by the input
stage is below 0.005 per cent with 3mV input at 1kHz
and below 0.05 per cent at 20dB overload. Between
100Hz and 10kHz the distortion does not exceed
0.1 per cent at any level up to 30dB overload.

MICROPHONE INPUT
The circuit of the microphone input stage (Fig. 28)

is virtually the same as the disc input except that the
feed -back network is replaced by a single resistor to give
a flat frequency response and the bias resistors at the
input are bootstrapped to increase the input impedance.
Two input sensitivities have been provided. In the
"Lo" position of S2 the input sensitivity is I mV with
an input impedance of 1 megohm which is suitable for
most low and medium impedance dynamic and ribbon
microphones. With the switch in the "Hi" position
the sensitivity is reduced to 10mV and the input
impedance rises to 2 megohms. This sensitivity is
suitable for high impedance dynamic or crystal
microphones.

Constructors not requiring the microphone input
can simply omit all the components associated with
this stage, or if .only mono microphone operation is
required only one microphone input stage need be
built and the output can be fed to both mixers via
separate 100 kilohm resistors (R56, R156). Poten-
tiometer VR3 in this case need only be single gang.

The table below summarises the performance of the
microphone input stage:

INPUT MIXER
The input mixer works on the virtual earth principle

which is explained in Fig. 29. Because the input
impedance at the base of the TR18 is low-only about
100 ohms-it can for all practical purposes be con-
sidered as a short circuit to earth, hence the name
virtual earth amplifier. The total input current when

Table 1

"Lo" "Hi"

Input I mV
Sensitivity

10mV

Input 1Mf
impedance

2M

Distortion less than 0.005%
at ImV input and
less than 0.05% at
20dB overload

less than 0.005%
at 10mV and
less than 0.02%
at 20dB over-
load

Frequency 65Hz to 70kHz
response at -3dB

. 10Hz to 200kHz
at -3dB.
With 500pF
source (crystal
microphone)
frequency
response is
-3dB at 60Hz

Signal to
noise ratio
at rated
sensitivity

-60dB with 10011
source, -56dB
with 'KO source,
unweighted, 20Hz
to 20kHz

-70dB with
1 k source,
-56dB with
50K0 source,
unweighted,
20Hz to 20kHz

If input voltage Vi,

Then output voltage V. -

Input impedance

But it

Ampld ter
Fin A

Rfw
Vo

VI, V,, if the input current of
; the amplifier itself is

neglected

V,, V V5 --- AV,

Rr Rf

Therefor input impedance
I A

In the actual circuit R1 2201(1..1 and A is approxi-
mately 2000 giving an input impedance of about 1001..!

Fig. 29a. Virtual earth amplifier-functional diagram

R,

V

v2 R2

2

-A

Rfw
Va

Because point X is "virtually" at earth potential the
total input current when used as a mixure is

V1 V2
12 - - it

R1 R2

The output voltage V. --r if Rf V R
5

V, R1
-

R, P.

i.e. the gain from each input is given by the ratio of
RI to the appropriate input resistor and the output is
proportional to the sum of the individual input
currents

Fig. 29b. Virtual earth amplifier as a mixer

used as a mixer is then just simply the sum of the input
currents from each signal source, which enables the
microphone input to be mixed with any of the other
inputs without interaction.

The input sensitivity at the tape, tuner and aux,
inputs is 100mV with an input impedance of 50 kilohms,
and the output at the emitter of TR19 is 400mV.
Capacitor C34 is a bootstrap capacitor which in-
creases both the gain and the available output voltage
swing to give minimum distortion. At 1kHz the
distortion produced is below 0.005 per cent at rated
sensitivity and below 0-02 per cent at 20dB overload,
at 10kHz these figures become 0.01 per cent and
0.1 per cent respectively. The circuit will give an
output of 10 volts r.m.s. (28dB overload) before
clipping occurs. Signal to noise ratio at rated sensi-
tivity is -80dB (unweighted 20Hz to 20kHz).

To be continued
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WHEN stereophonic sound reproduction made its
debut, only a few years ago, the various manu-

facturers who exhibited at the annual Audio Fair were
quick to take advantage of the "moving sound"
illusions that could be created with stereo. These
consisted mainly of the sounds of express trains and
racing cars, etc. which hurtled across the demonstration
rooms at breakneck speed, and of phantom ping-pong
games in which you followed the movement of the ball
without seeing it. After being subjected to this and
other subtle forms of audio brain -washing, you went
home either cross-eyed or cross -eared but nevertheless
convinced that stereo had something even if it was only
two of everything.

Now it seems that stereo is out-two channel stereo
that is. The "in thing" is four channel stereo alias
quadrasonic, alias CD -4 alias surround sound, call it
what you like. At least that's one impression gained at
the 1970, 16th International Audio and Music Fair
held in October at Olympia. This time, no trains and
no ping-pong game. This time they sat you down in
the middle with the sound all around and intensified
the audio brain -washing with real solid state power.

PRACTICAL ELECTRONICS went one better. With their
demonstration of the "P.E. Gemini" stereo amplifier,
visitors were also treated visually with the "P.E.
Aurora", an audio controlled light display, which can
be adapted by the constructor for domestic settings.
(Details of "Aurora" will be published very soon as a
constructional project-Ed.)

FOUR CHANNEL-ON DISC
JVC-Nivico (Victor Company of Japan) recently

announced their new four channel disc stereo system
and its reproducing equipment known as CD -4. This
was demonstrated at Olympia and is claimed to be high
fidelity and also compatible with existing two channel
reproducing equipment, i.e. the CD -4 four channel
discs can be played on conventional two channel
equipment and two channel discs can be played on
CD -4 equipment.
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WWI
GROOVES AND CROSS SEGTMNS OF
CIY4 SYSTEM RECORD

GROOVES AND CROSS SECTIONS OF
CONVENTIONAL STEREO RECORD

Comparison of CD -4 disc and conventional stereo record

The four channels are cut in one groove and accord-
ing to the very limited technical information at present
available, the system features both frequency and phase
modulation which are combined to carry the signals for
the extra channels. Reproduction requires four
separate amplifier channels and four loudspeakers.
Two loudspeakers are positioned in front of the listener
and two at the rear. The photographs show the
difference between recording on a two channel stereo
disc and the new CD -4 disc. The-U.K. distributors are
Denham and Morley Limited, Denmore House, 453
Caledonian Road, London, N.7.

FOUR CHANNEL-ON TAPE
The Audiosonic system, which is four channel

stereo on tape, was also demonstrated at Olympia by
JVC-Nivico. The system employs four separate tape
heads and offers various ambionic arrangements for the
listener, i.e. two speakers in front and two at the rear or
three in front and one at the rear or all four at the front.
The makers claim that the system presents truly "solid
music" with complete freedom of movement for the
listener. As the two recommended twin channel
Nivico amplifiers for this system are each rated for
140W music power (total 280W) the system could
present some pretty solid sound as well.

Nivico four channel disc player

NAY



A ROC ELECTRONICS
50 PROJECT ELECTRONIC KIT Model R.130

King of the Rio' Electronic Kite is
the Giant R.130 which makes up
into no less than 50 separate projects
including Radio Receivers, Trans-
mitters, Tachometer, Rain Alarm,
Testers, Electronic Switches, Ampli-
fiers and even an Electronic Target
(lame. A. well as earphone, speaker.
meter, relay, transformer, solar cell,
buzzer, etc., etc., the R.130 is

supplied complete with a fitted hard% oml case
mol clear detailed instructions for :ill 50 projects.

PRICE £7.19.0
20 PROJECT SOLAR ELECTRONIC KIT Mod. R.128
This ultra modern Prefect Kit is shaped for the space age. Carried inside
a transparent domed 41in capsule the R.120 conies complete with a sell.
contained solar cell to power any one of 20 projects ranging from a one
transistor radio to a worse set complete with key and coarse training code.
Supplied complete with easy to follow instructions and even the cement t
assemble this unique electronic apace console.

SW  I

PRICE £4.10.0
2 OCTAVE ELECTRONIC ORGAN KIT Mod. R.129
Complete n I th n music book containing 10 easy to play songs the It.129 solid state organ
kit covers 2 full octaves. Slotting into a fitted hardw,asi cane the top panel carries
the key assemblies and all the components including the loudspeaker. Like all Roc
Electronic K its every item Is included down to the but nut and bolt so that the con
structor can start assembly within minutes of opening the package.

PRICE £4.10.0
10 PROJECT INTEGRATED CIRCUIT KIT
Model R.127
Using a robust Solid State Integrated circuit the 8.127 kits will build any one of these
projects: ( I ) ftermanium Radio. (2) Test Oscillator. (3) Morse Telegraph Training
Set. (4) LC.1. Transistor Radio. (0) Germanium I Transistor Radio. (6) Record
Player Amp. ti) Continuity Tester. (8) Al, Signal Tracer. lib Radio Transmitter.
110) Water Parity Tester.

PRICE £3.10.0
2 TRANSISTOR SOLAR RADIO KIT Model R.126
Like all Roe Electronic Kits the 11.126 uses reliable no -solder connections
to produce a complete 2 transistor radio in under 2 hours. As well as
battery operation the kit is supplied complete with a solar cell to provide
power Iron: the Sun or any strong light source.

PRICE £2.10.0
CRYSTAL RADIO KIT Model R.125
This easy to build Radio Is based on the same circuit developed by
Marconi for the very first radio transmission but use. a modern ferrite
aerial for ma Ninon, efliCiency. A perfect introduction to Radio Theory.

PRICE £1.10.0 mulct

FOUR BAND SHORT WAVE RECEIVER KIT
Model R.140 Thi4 excellent I. Ainsistorised battery operated

kit will not only provide hours of entertainment
when made up but also in its construction.
It receives the normal broadcast band 550kHz
1.6MHz and on short wave 1.5-30MHz in three
bands.
The 32 -image manual nut only shows step by step
instructions on how to assemble the kJ but also
includes a guide on broadcasting stations through-
out the world.

PRICE £9.8.0
1-Mtk NEN

PROFESSIONAL SOLID STATE FOUR BAND
COMMUNICATION RECEIVER Model R.135
This is the communica-
tion receiver that you
have long been waiting
for. Fully transistorised
and continuous coverage
from 5551tHz to 30MHz
in four bands including
Illuminated electronic
bandspread for 160-10
metres. Also incorpora-
ted is an internal
speaker, automatic noise
limiter, SSB/AM/CW Switch, AVC Switch, S Meter, Receive and Standby
Switch, external socket for headphone or speaker, bandspread control,
BFO control, on/off/AF gain, band selector, antenna trimmer and RF gain.
The R.135 will run off of 240V a.c. dry batteries or any 12V d.c. negative
ground source.
PRICE £45.0.0

10 WATT BUDGET STEREO ALL TRANSISTOR
AMPLIFIER Model R.136
Ideal as a second stereo system or for
the newcomer to 111-11 who wishes to
upgrade existing equipment the 11.136
sounds every bit as good as it looks. As
well as inputs for crystal or ceramic
cartridge the R.136 has a Stereo Tuner
Input which accepts the matching R.134
Stereo AM/F81 Tuner.

The Satin Finish front panel carries a stereo
headphone socket as well as volume, balance, tone,

,all ganged) speaker, node and selector controls. Supplied complete with oiled wash iit
enclosure.
sPECIFICATION: Output: 10 watts total. d watts per channel.
Frequency Range: 35-18,000Hz. inputs: Phono and Tuner.

PRICE £13.0.0

5 WATT STEREO INTEGRATED AMPLIFIER
CHASSIS Model R.123
Mounted on a heavy gauge chassis the full
transistorised 11.123 stereo amplifier is cone
pletely self-contained even down to ganged
volume and separate tone controls. For a

simple stereo amplifier of excellent quality all
you have to provide is the cabinet and control
knobs.
SPECIFICATION: 0.
Output: 5W total. 2-5W per channel.
Input sensitivity: 600mV it 2.2Mohnis.
AC 240V operation.

PRICE £4.19.0
EXCiuSIA

5 WATT 8 TRACK CARTRIDGE STEREO
Model R.133
Just slot in o of the litany 8 track
cartridge tapesu available for a con-
tinuous programme of your favourite
music. A manual programme override
switch enables you to switch from one
track to the next at the loath of a

button at the same time a numbered
indicator lights up to show which track
is playing. Beautifully finished in an
oiled walnut cabinet the 11.133 is
mechanically engineered to provide long Mid
reliable service. SPECIFICATION -Tape speed: 9.3 emjsec (3)
AVow 4: flutter: better than 0.3%. Frequency range: 40-12,000Hz.
Cross talk: better than 45(111 at 1,00014z. Output: 5W total. 2.5W per
channel. Amplifier outputs: 200mV.

AMPLIFIER

in-.'
PRICE £36.0.0

AM 'FM MPX STEREO TUNER Mode R.134
Perfect Matching Unit to the R.13i;
Amplifier. The R.134 Stereo Tuner
is designed to give years of reliable
performance. The Tuning Band
covers AM 5: FM kith a separate
stereo beacon to indicate when
stereo broadcasts are being-
received.
SPECIFICATION:
FM: frequency range: 88-108mila.
Usable sensitivity: 181.4V. Ste eo

separ 20,111 at Ikkls. linage rejection: 53i1B. AM: frequency range: 333-
1 ,605kHz. I -sable sensitivity: 290µV.
PRICE £21.0.0

01=1
I

4 WATT STEREO FM -AM MPX TUNER
AMPLIFIER Model R.124
Another Roe Excl.', e offering
top value for money performance
the 11'.124 in a Stereo Tuner/Amp
with facilities only usually found
in much more expensive units.
Features like separate bass and
treble controls, automatic frequency
control switch and stereo head-
phone socket give the 11.124 a
price to specification ratio second
to none.
Housed in a handsome walnut
cabinet the classical low -line styling of the 11.124 will grace any home.
SPECIFICATION : FM Frequency Range : 88-108MHz. Usable
sensitivity: 20µV. Stereo Separation: 26411 at 1kHz, 20dB minimum.
Image Rejection: 53d13. AM: Frequency Range: 535-1605kHz. Usable
sensitivity: 300µV, Audlq Section: Total Output Power: 4W. Phono
Input: 200niV at 1M O. Tape Input: 100m\- at 100K O 
PRICE £29.19.0

STEREO HEADPHONES
Model R.328
Built up to a standard not down to a price, the R.328
stereo headphones represent a breakthrough in value for
money.

A valuable addition to any stereo installation they
will provide many hours of listening pleasure.
SPECIFICATION:
Matching impedance: 8-16 ohm.
Frequency range: 30-15,000Hz.

PRICE £2.8.0

H.P. Terms available for personal callers on purchases over 830.

40
RETURN OF POST MAIL
ORDER SERVICE Dept. PE
Orders under £10 please add 5/- post
and packing. Orders over £10 sent
post free.

ROC ELECTRONICS LIMITED
193 EDGWARE ROAD LONDON W21ET

TELEPHONE: 01-723 6211
Shop open 54 Monday -Saturday (Thus. 1 P.m.)
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SURROUND STEREO
A cheaper and perhaps equally effective "ambionic"

system known as "surround stereo" can be devised
using any conventional two channel stereo equipment
plus one extra loudspeaker. This system is introduced
in a leaflet included with the new EXP-70 LP disc called
"This is Stereo".

This record, one of the EXP Technical Series, will by
now be available from all record dealers price 39s. It is
a combined stereo demonstration and test record
containing various recordings that illustrate not only
the dynamic and spatial possibilities that stereo offers,
but also includes test tracks for adjustment of experi-
mental "surround stereo" systems described in the
leaflet and for balance and phasing, etc. of two channel
stereo.

SOME NEW AUDIO PRODUCTS
Although over 80 manufacturers were exhibiting at

the 1970 Audio and Music Fair, few completely new
products were to be seen. Most manufacturers were
showing their current ranges of equipment, a good deal
of which has already been publicised in the technical
press.

The new Wharfedale Aston wall mounting loud-
speaker was one new product and this breaks away
from the old hi-fi tradition of dark veneer and rather
uninspiring front covering. These speakers are avail-
able in glossy white enamelled cabinets and the front is
finished with what Wharfedale call their "silver fox"
fabric which looks like shiny metal. The Aston speaker
system comprises an 8 inch bass unit and 3 inch
treble unit and the cabinet measures 19 x 11+ x
inches. Power handling capacity is 18 watts r.m.s.
and the input impedance 4 to 8 ohms. These and the
new Wharfedale Triton speakers, also released at the
same time, are available in matched stereo pairs
complete with 15 feet of connecting cables and DIN
plugs.

LOUDSPEAKERS FOR THE FUTURE
The loudspeaker has always been the most inefficient

link in an audio reproducing system requiring as it does
a comparatively large amount of audio power to
produce a useful sound output. J. B. Lansing Sound
Inc. of America have not only found a way of increasing
efficiency but also of producing better sound distribution.
Most of their loudspeakers are intended for pro-
fessional studio use but one known as Aquarius 4 has
been designed for domestic use and was introduced at
the Audio and Music Fair.

Mounted inside the enclosure is an 8 inch wide range
transducer directed upward into a radial horn. This
spreads the sound through a 360 degrees horizontal
radial defraction slot. The higher frequencies emerge
in a 360 degree vertical plane from a 2 inch driver
separately loaded by a radial horn mounted at the rear
of the enclosure. The result is a much wider distribu-
tion of sound than would be obtained with a con-
ventional system.

The Aquarius 4 will handle power up to 30 watts
r.m.s. but nothing like this power is necessary for life
size sound because of the high efficiency. The same
company also manufacture a very compact studio
monitor speaker for power capacity up to 75 watts.
The U.K. distributors are Feldon Recording Limited,
126 Great Portland Street, London, W.1.

Wharfdale Aston, wall mounting loudspeaker

LESS NOISE PLEASE
The Dolby noise reduction system has, until recently,

been available only for studio use. Kellar Electronics,
Limited have now introduced two Dolby type B noise \
reduction units for use with any domestic tape recorder
having radio or line inputs and line or external amplifier
outputs. The KDB1 unit is switchable from record to
replay and is for use with recorders having a combined
record/replay head. This retails at £45. The second
unit, known as the KDB2, has two separate record and
replay channels for use with machines having separate
record and replay heads and retails at £75. Both
units are supplied complete with stabilised power
supplies and VU meters and are for two channel
(stereo) operation.

Kellar Electronics have also released a combined
cassette recorder/amplifier known as type DTA50, with
a built-in Dolby noise reduction system the retail price
of which will be £148 4s 8d. It seems likely that a noise
reducing system will become an integrated part of all
domestic as well as professional tape recorders. Cassette
tape recorders are a very obvious choice to begin with as
few have a noise performance of better than -40dB.

Tape head magnetisation is one of the most common
causes of high noise level on tape recordings. Tape
heads should therefore be frequently demagnetised
with a defluxing tool. Together with many other new
audio accessories that Ferrograph have just released is a
new tape head demagnetiser, their Defluxer type D/2
which retails at £4. The outlay is a very worthwhile

Ferrograph tape head demagnetiser
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PRACTICAL!
VISUAL!
EXCITING'

a new 4 -way method of mastering

ELECTRONICS
by doing and seeing . . .

9 OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

2 1
BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 READ and
DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . . .

 VALVE EXPERIMENTS
 TRANSISTOR EXPERIMENTS

AMPLIFIERS
 OSCILLATORS

SIGNAL TRACER

 PHOTO ELECTRIC CIRCUIT
 COMPUTER CIRCUIT
 BASIC RADIO RECEIVER
 ELECTRONIC SWITCH
 SIMPLE TRANSMITTER

 A.C. EXPERIMENTS
 D.C. EXPERIMENTS

SIMPLE COUNTER
 TIME DELAY CIRCUIT
 SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method-
no maths, and a minimum of theory-no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

FREE
POST NOW I

for
BROCHURE !

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
-I

send your free Brochure, without obligation, to: we do not employ representatives

NAME BLOCK CAPS I

I or write if you prefer not to cut page I ADDRESS PLEASE P.E. I I
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ELECTRONICS

sTEpHENs AP. Y°L. EBSC:3 )1 R2 Y6

BUCKS.

SEND S.A.E. FOR LISTS
GUARANTEE

Satisfaction or money
refunded

The Diamond Tip is 007in radius, thin
making it compatible to play stereo
records on mono equipment without
damage to the record: and of course
lull stereo.
BRITISH MADE
EXPORT ENQUIRIES WELCOMED

AGM
GP79
GP91.18C 1

2- 11
12. 49
50.500

GP9I28U
0P91380 A* aborr
Suitable to reps urn TC8,

etc.
26/5

GP 93-1 . 24/9
GP94.1 31/
OP94-5 85/-
GP95 2419
CPOG 81/6
Acne 104 I. 10 41/10

11. 26 39/9
25- 50 88/8
51.499 35/5

B.S.R.
X3M 8/ii
X3H 9/8
X5M .. 8/8
X 5H 5/S

CARTRIDGES
Inc. P.T.

each
1/1/6

/-
..

21
17/9

.. 16/5

.. 13/6

.. As Owe

27,9
27/9
2719
271

MXISM 5/0 ..
?MOH .. 5/8 ..
SUM .. D/I4
SX5If .. D/8 ..
X410 .. D/8 ..

GOLDRIXG

(1800
(1800E ..
11800 Supgr E

ROSETTE
105 .. 554
106 .. 8/8 ..
DC400 S/S
DC400MC 9/8 ..
106 .. DO4
106 .. DIM ..
DC400 D/8 ..
DC40080 Dift

SONOTONE
8Th Dirt ..

DOS ..
9TAHC DO4

lot. P.T.
each

34/3
34/8
39/11
89/11
27/9

65.5.0
27.7.0
215.0.0
419.10.0

19110
19/10
14/-
14/-
211/4
211/4
15/9
16/9

26/85i-10
26/10

DE BANKS MAGNETIC RECORDING TAPES

POLY EST E It
Length Spool Size in. Price
Standard Play
000 ft. 3 10/-
830 ft. 31 12/5

1200 ft. 7 14/ -
LOng Play
210 ft. 3 8/6
430 ft. 4 3'6

POLYESTER
Length Spool She in.

900 ft. 3
1200 ft. 31
1800 It. 7

Doable Play
1200 It. 3
1800 ft. 31
2400 ft. 7

14/ -
17/-
20/-

17/6
221-
24/ -

EZPTY TAPE REELS
310. 1/6
4!0. 1/10
5 In. 2/8
311n. 2/6
7 in. 2/7

CASSETTES
Boxed In Plastic Library Poeta

C60 10/6
(190 12/5
C120 17/6

P. g P. 1/6 on all orders.

ACOS
(1939
GP63
GP67
GP73.1
GP732
GP79
GP81-1
GP91.1
GP91.2
(1P913
OP9118c
GP91381:
GP931
(1 P94-1
GP95-1
(IP96
HGP37
104

LLB.
881101 triT3)
BAR TC8H .

8811 TC8M .
-BSR ST8 ..
BAR ST9
118R STIO
118R XIM
BAR XIH
BAR X3M
BSA X31{
118R X5H
BAR X 4H

COLLAR()
Collars Studio

CollaroItonett
TX88

Coliel 8E1 ..
Dual CD82/C05.1

(DN2)
Dual CDS/320

(DN3)
ELAC K8T9

(PE10)

STYLI!
Sapplthe Diemohid ELM: KOT9 .YoppAire himoiogd

7/6 (PEIB) .. 6/6 9/5
2/S 7/8 ERSMB .. 5/6 9/6
2/6 7/8 EROMX .. 2/6 7/6
6/6 9/6 ER5 8B .. 6/6 9/6
6/8 9/4 ER60 Stereo 8/6 9/6
LI 7/6 DECCA
2/6 7/6 Derain .. Manion -1 unit 574
6/5 9/4 GARRARD6/8 9/6 EV26 Stereo 6/5 7/66/4 9/5 (.02 .. 2/6 7/68/8 9/8 (108 .. . 5/5 7/66/5 9/6 0CE12 11/5 7/66/4 6/6 GC810/1 . 2/5 7/58/4 9/8 4.10310/2 .. 2/6 7/6415 9/6 8 1-2- 3 . 5/11 0/66/0 9/6 T81 .. 5/5 9/52/5 74 T82 .. . 5/5 9/66/6 9/6 T83 .. . 5/8 9/8

GOLDRINO
111111 CM50.. 2/5 7/5
2/6 CMOs . 5/4 7/6
2/6 MX1 .. 2/S 7/6
5/4 31X2 .. .. 2/5 7/6
6/6 Stereo 0880 5/S 7/4

PERMED/I EBNER
PEI88 .. 6/ 6 9/5

PHILIPS
A03016 .. 2/6 7/6
A03063 .. 2/6 7/4
AG3306 .. 5/6 9/6
A03310/3306 Sib 9/6
A03400 .. 2/6 7 6

2.0111712 snionoio
139.10 .. 2/6 7/6
DC284 .. 2/6 7/4

SOEOTOIR

6/6

4/611/6

6/6
4/6
6/6

2/6

2/6
2/6

11/4

6/6

6/6

9/6
7/5
7/6
9/11
9/6
11/-

69/
9/6
915
9/8

9/6
816

76

7/6
671

9,6

910

3T ..
814.1

9TA/Ht.:
19T ..
20T ..

8/6
5/6
8/6
6/6
6/6
EIS
2/6

9/6
9/6
9/5
9/6
9/6
716
716

SEMICONDUCTORS BRAND NEW MANUFACTURERS' MARKINGS
2N388A MO 2E2613 71- 2N3708 3/5 2775267 62/6 AC128 41- BC115 6/6 111)132
21/404 4/0 2102614 5/- 2N3709 3/6 2N6300 7/6 AC154 4/5 BC116 11/6 BDY10
211696 4/- 21/2646 11/5 21/3710 41- 2115306 6/- AC176 11/- 8C716A 7/5 BDYII
2E697 4/- 21/2696 0/0 7N3711 4/- 2115307 7/6 AC187 MS BC117 7/9 BDY17
21.1698 6/- 2142711 5/- 21/3713 30/- 2E5308 7/6 AC188 7/5 BC118 5/S BDY18
220699 12/6 2E2712 5/- 2143714 35/- 2145309 12/5 ACY17 5/5 BC121 4/- BDY19
21/706 2/6 2132713 6/5 22031319 7/- 2N5310 111/11 ACY18 5/- BC122 41- BDY2O
213706A 2/6 2N2714 5/- 2N3823 22/6 2N5354 5/6 ACYI9 5/- BCI25 11/- BDY38
21/708 8/- 2102865 12/5 21/3826 5/- 2E5355 6/5 ACY20 6/- BC126 111- BDY60
213709 12/5 2N2904 7/- 2/13854 6/5 2715356 CO ACT21 6/- 80134 11/5 BDY61
213718 51- 2132904.1 8/- 220384.4 6/6 2115365 9/6 ACY2.2 4/- 30140 7/5 BDY(12
2N718A 2202905 8/- 2E3855 5/5 2146366 4/5 ACY28 4/- BC147 3/5 BF115
21/726 2/42905A 11/- 2203855A 2N6367 114 ACY40 4/- 80148 BPII7
21/727 21/2906 el- 21/3856 51- 2/45457 7/5 ACY41 5/- 110149 3/5 BF163
113914 3/5 2N2906A S/S 2113856A 7/- 28005 16/- ACY44 80152 8/5 89187
21/916 5/6 2202907 8/- 21/3858 5/- 25020 37/5 ADI40 11/- 80167 4/- BF173
220918 8/- 21129023 3/5 2203858.4 5/- 28102 11/11 AD149 11/6 30158 3/5 BF177
277929 4/6 21/2924 3/5 2203839 5/5 28103 5/5 AD150 30159 4/- B1178
2N930 5/0 2N2925 3/5 2N3859A 6/5 28104 5/5 AD161 7/5 8C160 12/5 BF179
2E987 15/5 21/2926 2N3860 5/- 28501 6/6 AD162 7/5 80167 8/- 89100
2111131 5/5 Green 2/9 2143866 30/- 28502 6/5 AF106 5/6 8016811 IWO 89181
2101132 6/5 Yellow 2/5 2143877 8/- 28503 6/5 AFI14 5/- B016181 3/- 89184
2101302 316 Orange flit 2N3877A 31483 87/5 AF116 el- 16 S/9 BFI85
2N1303 3/5 2203011 5/- 2143900 7/0 314128 164 An16 5/- 801690 31- 89194
2201304 4/6 2133014 6/4 2203900A 8/- 3N140 AF117 9/- 80170 3/5 89195
2141305 4/5 2202053 5/6 2119901 19/6 381141 19/4 AF118 12/- 80171 8/5 8E196
2201306 5/- 2E3054 11/- 2143903 7/- 313142 19/6 AF119 4/- 80172 3/5 8E197
2131307 6/- 2713055 16/- 2203904 7/- 3N143. 17/S 1.9124 4/5 80175 5/5 89198
2201308 5/- 2113133 5/- 2N3905 74 320162 36/11 AFI25 4/- 80182 4/5 8F'200
2N1309 5/- 2713134 5/- 2203906 7/11 R.C.A.: AF126 4/- BC183 4/S BI5224
2131507 6/5 2243138 6/- 2E4058 5/111 40050 111/0 AF127 3/4 80184 4/5 BF -225
21/1613 5/- 2113134i 5/- 2N4059 6/- 40250 10/- AF139 7/6 BC18.2L 4/- 89237
21/1631 8/5 2203340 19/5 2)14060 5/- 40251 19/5 AF178 9/- BC1831. 3/5 89238
2N1632 8/6 2E3349 25/- 2N4061 4/6 40309 5/- AF179 5/- BC184L 4/- 89257
2E1637 8/5 3143390 7/5 2N4062 4/5 40310 11/6 AF180 10/6 BC187 5/5 81522A
21/1638 7/6 2/43391 4/- 2204244 9/5 40311 9/4 AFI81 0/8 BC212L 4/5 BFX12
2N1639 7/6 2203391A 5/- 2N4241 5/5 40312 12/S AF186 13/4 BC213L 6/4 BFX13
2201701 32/5 2113392 4/- 2114254 8/5 40314 9/5 AF239 5/4 80110 11971-214
213171 1 5/- 2/43393 4/- 2114255 5/5 40316 9/4 Ak5279 9/5 BCY12 5/5 897143
2/11889 5/5 2203994 4/- 2204284 8/5 40316 12/5 AF280 12/5 30130 5/5 BFX44
2711893 8/5 2E3402 4/5 21/4285 3/4 40317 0/6 AFZI1 6/8 BCY31 5/5 BFX68
2N2147 11/5 2103403 4/4 21/4286 3/5 409114 18/5 ASY20 6/- 30139 7/5 BBFX842142148 12/5 2203404 7/5 2204287 3/5 40320 9/5 1.8127 7/6 BCY33 4/- FX85
21/2160 11/5 2/43405 9/- 2134288 3/4 40323 8/6 AMY -28 6/5 BCY34 415 BFX86
2202193 2203414 5/6 2204289 8/5 40324 11/5 A81129 5/5 BCY38 4/5 897187
2132193A 10/- 2143415 5/5 2N4290 3/5 40326 19/6 A6Y36 6/- 80130 111/41 BFX88
2N2194A 4/5 2203416 7/5 2204291 3/5 40329 7/- A81/50 . 5/- BCY40 7/5 89X89
2202217 5/0 2E3417 7/5 2204292 11/5 40344 7/- A81/51 5/5 IICY42 8/- B99I°
2202218 5/5 2E3439 24/- 3116027 10/5 40347 84 .4.8153 5/- BCY43 3/_ 89111
21/2219 5/5 21/3440 19/6 2715028 11/0 40348 We A81154 11/- 8CY54 5/5 89117
2202220 5/- 27/3570 17/5 2115029 9/5 40360 11/- .481/62 5/- 3Cy58 4/5 39118
2112221 6/- 21/3572 17/8 2/45030 11/11 40361 12/11 A81/83 3/5 BCY09 4/4 B9910
21/2222 S/- 2N3606 5/8 2N5172 8/- 40362 13/5 A81(72 5/- BCY60 12/2 8E120
2E2287 51/6 2N3606 11/11 2/46174 10/5 40370 7/5 ASY83 6/- 8ey70 4/_ BEY21
2202297 11/- 2113607 4/5 2205175 10/5 40406 14/5 A8186 5/5 BCY71 5/5 BEY -24
2102368 3/5 2203662 7/6 -1051/6 IV- 40408 12/5 A8Z20 7/5 80172 3/5 89122
.4202369 9/5 2203663 7/4 21/5232.1 6/- 40467 15/0 ASZ21 BYZ1O 39120
2112369A 4/- 2243702 3/4 2/0245 12/5 40467A WO AUYIO 30/- BCZII 7/4 BP999
2202410 5/5 2143703 4/5 2116246 12/5 40468A 14/5 80107 8/- BD116 22/6
21/2483 5/5 2N3704 4/6 2205249 18/4 AC107 S/- BC108 5/- BD121 13/-2N2484 5/5 21/3705 4/- 2205249.1 13/6 A0117 12/- B0109 1/- 80123 15/5
21021539 4/4 2N3706 4/5 2/15265 561- AC126 4/- 8011:1 6/5 BD124 12/-.2223.10 4/11 21/3707 4/- 21/5266 511/- 1.0127 6/- 110114 7/5 110131 1.251

19/6

$7/S
2714

87/6
49/6
62/6

800

1111/-
34/-
27/6
5/-
9/6
71-
6/-

4/0

14/6
7/-

7/-
6/11
6/-
816
4/6
5/6
8/8
6/4
2/0
7/4
6/-

S/S

4/-

8/S
9/6
4/6
4/6
7/-
7/6
7/6

18/4
5/-
7/-
6/-
5/-
5/-

12/4
6/6
6/5
4/6
6/6
5/8

12/6
8/8
6/-
5/-
4/-

10/ -

MAW 10/-
391".11 10/-
BEY43. 12/5
119150 4/5
BEY51 4/6
89163 4/5
89153 4/6
BFY56.1 11/6
BEY75 5/-
89176 (101
89177 11/6
BEY90 13/5
BFW58 614
BFW59 5/-
BFW60 6/-
BP.X25 27/-
119X29 85/-
BPY10 29/-
B8X14 3/6
138X20 3/6
B8X21 714
B8X26 9/-
B8X27 010
B8/728 6/4
B8X60 15/4
138X61 12/6
118X741 4/4
85X77 6/S
BS X75 LE
85110 5/5
WW1 I 5/8
118124 3/-
89125
38126 3/5
118Y97 3/6
8612$ 3/4
148129 3/6
B81(32 5/-
88130 1/-
86137 5/-
B8138 4/5
1381810 4/S
B8Y40 6/0
B51151 6/6
88162 6/0
B8Y53 7/5
118154 51-
80136 12/-
138178 2/6
11111179 5/-
88182 10/5
80190 11/5
1181/945.1 2/5
88W41 8/6
B8W70 5/11
DI6PI 7/6DIM 5/-
D161.3 7/11

 NO REMARKED DEVICES
1)16P4 8/-
GET102 5/-
0ET113 4/-
GET114 4/ -
(MVP! 4/-
GET119 4/-
11E/120 10/II
(1E1873 2/4
(IET880 6/-
11E1887 4/-
GET889 4/8
GET890 4/11
GET896 4/6
(1ET897 4/6
GET898 416
MAT100
MAT101 8/-
MA1120 6/-
MA11.2 6/-
243400 21/6
MJ42.ti 22/11
MJ42 22/S
51.1434: 20/5
MJ4-51 191-
MJ480 196
M,1481 25/ -
M.141414 20/_
IC149 27/5
11.11800 45/5
MJE340 15/5
MJE3211 /7/4
M.W.521 17/5
tillP1,102  Si
1199103 7/41
51P114:14 7/5
MPF105 7/6
MPS3635
NKT0013 9/5
NET 1,1
NKT125 6/5
NKT120 5/4
NKT128 5/5
NKT135 5/5
NKT137 5/5
NKT210 5/-
N1(1211 5/-
MC1'212 6:-
MKT213 5;-
NKT11.1 4/6
NKT213 4/5
NKT2144 7/5
NKT217 8/5
NKT219 5/-
NKT-223 5/5
NKT224 3/-
NKT223 4/6
NKT--3 01-
NKT237 7/-

NKT2314 5/-
NKT240 IWO
NKT24I 5/8
NET2.42 4/-
NKT343 124
NKT244 11/5
NKT245 4/-
NKT261 4/-
NKT264 41/-
NKT271 4/-
141412.72 4/-
NKT274 4/-
NKT'276 4/-
NKT281
NKT401 17/S
NKT402 10/-
NKT403 151-
NKT404 12/11
MC1405 15/-
N111406 124
14K1451 12/5
NKT452 12/0
NKT453 9/11
NKT603F 5/6
NKT6131, 8/6
NKT67410 2/-
NKT677F
NKT713 6/-
NKT717 11/4
NKT734 5/4
NKT736 71-
AKT773 5/-
N1(1781 5/-
NKT10339 414
NKT10419 6/-
NKT10439 7/6
NKT10919 5/5
NKT20329 9/6
NKT80111

15/S
NKT80112

19/11
NKT80113

12,6
NKT80211

111/5
X180212

SKT80213
18/6

1S KT80914
18/6

N K 180215

T8021612/5
12/0

0090 15/-

0022
0023
0024
0025
0026
0028
0029
0036
0C36
0341
0042
0044
0045
0046
0070
0071
0072
0074
0075
0076
0077
0078
0081
0081D
0089
0084
00139
0C140
00169
00170
00171
00200
00201
00202
00203
00204
00206
OC207
OCP71
P946A
11834
T1843
11844
T1845
TI846
T1847
11848
11849
TI8110
T1861
T1852
T1853
T1840
T1861
11P29.4
T1P30A
T1P31A

10:-
191-
11/8
10/-

12/S
15/-
5-

12//6
4/5
5/-
4/-

8/-
3/-
1/4
2/6 ,
S/S
4/6
4/S
5/8
5/-
4/-
4/-
5/-
5/-

4/6
4/S
if-
if -

916
918

SIS

/6
12816

515
4/4

12/S
8/-
218
3/8
316
8/111

8/6
816
4/-
41-
4/-

13/5
11/-
15/8

TERMS, CASH WITH ORDER ONLY. POST AND PACKING
PAYABLE ON ORDERS UP TO Clo, AFTER THAT FREE

EXCEPT C.R.T.'s. ADD 6d. PER ITEM P. & P.
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safeguard against the high noise level that can be
imparted even to pre-recorded tapes if a tape head has
become magnetised.

Another new and useful device suitable for all
current Ferrograph tape recorders is a signal operated
switching unit which starts the recorder on arrival of
wanted signals and stops it again automatically when
the signals cease. The device operates from a lowest
signal level of 400mV and has an adjustable over -run
time of 5 to 25 seconds; retail price £30.

MUSIC AT THE FAIR
A few large musical instrument distributors were

showing currently available instruments, such as
electronic organs, guitars and amplifiers, but nothing
that could be described as new could be found.

One of the highlights in the music field, however, was
the Moog Synthesiser which is an electronic music
composition and performance system. The system
is partly keyboard operated but consists mainly of a
large number of voltage controlled oscillators and filters

  T  air-'i00.4
44 ;a

The Moog Synthesiser this version would cost between
£2,250 and £3,000

which can be interconnected to produce the pitch,
waveform and envelope for an infinite range of musical
sounds and even of "pseudo" human voices. One of
the larger versions of the Moog Synthesiser is shown on
this page but such devices are hardly for domestic use
since the price range is £2,250 to over £3,000. How-
ever, a small synthesiser suitable for schools and small
studio use will shortly become available at less than
£600. The present U.K. distributors for Moog
Synthesisers are Feldon Recording Limited, 126 Great
Portland Street, London, W.I.

The designer of the Synthesiser, Dr R. A. Moog,
who gave a lecture on and a demonstration of the
instrument at Olympia, spoke of the possibility of
combining the music synthesiser with a conventional
electronic organ resulting in a musical instrument with
variable voicing and effects that could be chosen at will
by the player. There is already some indication of this
idea in modern electronic organs.

AUDIO PRESENTATION PROGRAMME
Visitors to the Fair were also able to hear a series of

lectures (many with demonstrations) by well-known

experts in sound reproduction and music. Among
these were Dr R. A. Moog mentioned above, P. J.
Baxandall, inventor of the almost universally used
Baxandall tone control network, Desmond Briscoe from
the BBC Radiophonics Workshop and Sir Arthur Bliss
(Master of the Queen's Music). Many well-known
audio journalists and designers also gave talks on high
fidelity sound reproduction. Other special features
included a recording studio where visitors could make a
record, a search for a singer contest, a music tuition
bookshop and a comprehensive display of musical
instruments of all kinds.

A number of films of interest to audio enthusiasts
such as "The Timeless Track" and "The Magic Tape"
by B.A.S.F. and "Sound on Tape" by Philips Limited,
were also shown during the week of the fair. All this,
together with the displays and demonstrations of
products by over 100 exhibitors made the 1970 Audio
and Music Fair a successful and interesting venture
for both the exhibitors and the visitors. However, the
exhibiting manufacturers of audio equipment still
had the problem of accommodating a worthwhile
number of people during demonstrations; the
demonstration cubicles were just not large enough.

NEW RELEASES
Rola Celestion Limited-a new loudspeaker-the

Ditton 120. The 120 was displayed at the Audio Fair;
it consists of three units, an HFI300 treble speaker, a
long throw mid range and bass speaker and an audio bass
resonator (A.B.R.) all housed in a case measuring
17 71 x 81 inches. Frequency response is 30Hz to
15,000Hz, power handling is 20W DIN, impedance is
4 to 80; the speakers are available in matched pairs
and cost £48 per pair.

K.E.F. Electronics Limited-a new range of loud-
speakers known as the Cresta, Chorale, Cadenza and
Concerto and each has a three speaker system. The
Cadenza was released at the Audio and Music Fair and
is a completely new system with a passive bass radiator.
Frequency range 30 to 30,000Hz. Power handling
capacity 25 watts at 8 ohms.

Uher-Bosch Limited-a new tape recorder, the
Uher 724, which is a quarter -track stereo machine for
74 and 31 i.p.s. Specification is to DIN standards with
an output power of 2 watts per channel. The recorder
operates in the vertical or horizontal position. Retail
price is £103 lOs Od plus £25 I Is 5d p.t. Uher have also
introduced a new portable cassette recorder for C60,
C90 or CI20 tapes and which features a reversible drive
system to obviate having to turn the tape cassette over.
Price not available at time of writing.

B.A.T.R. CONTEST
Prizes were presented at the Audio and Music Fair to

winners of the 1970 British Amateur Tape Recording
contest. The "Tape of the Year" winner was Mr K.
McKenzie for his documentary tape called "Sunderland
Hospital Broadcasts". For this he was awarded the
Emitape Challenge Cup and also the Philips Shield for
the best recording in the documentary class.

The 1971 and 14th British Amateur Tape Recording
Contest has already been announced with a closing date
of 30th June, 1971. Entry forms are available from the
Secretary, B.A.T.R. Contest, 37 Fairlawnes, Maldon
Road, Wallington, Surrey. As before there are six
categories to choose from including one for schools.
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Part 2
THE alarm board "B" carries the logic and oscillator

circuitry required by the alarm system, and the
5 volt regulator, which provides the highly stable supply
required by all the i.c.s used in the clock. The board
is physically smaller than the main clock board "A",
being a "Dualine" DL109/22, which has positions for
nine 14/16 pin DIL packages, and is equipped with a
single -sided 22 -way edge connector.

Six i.c.s are used in all, but two of these are CA3046
transistor arrays which are 14 -pin packages containing
five individual transistors. These are not members of
the TTL family used to perform all the clock and alarm
logic.

ALARM OPERATION
The time at which the alarm is required to sound is

entered by means of a bank of thumbwheel switches
S2a and S2b mounted adjacent to the display on the
front of the clock.

These switches are so constructed that they give a
four -bit binary coded decimal output pattern for each
number selected. This b.c.d. word is continuously
compared with the b.c.d. output from the clock counters
in a digital comparator (see Fig. 7). When the switch
setting and the display are the same, the output of the
comparator falls to a low level and is used to set a
simple "latch" bistable in IC18.

The output of the latch enables a gate G5c which
allows the alarm tone through to a 40 ohm moving -coil
speaker, and thus the alarm is sounded. The alarm will

continue indefinitely unless reset by means of the
miniature toggle switch S3, also mounted on the front
of the clock.

The alarm setting accuracy could be extended to any
degree by simply adding more switches and increasing
the comparator size. A setting to within 0.1 second is
quite possible if required, but with the prototype the
system was intended for domestic use, and time setting
in ten minute increments was considered adequate.

It was also considered unnecessary to include the
hours 10.0 to 12.50 in the comparison, thus saving an
expensive switch bank which would have been necessary
in the "tens -of -hours" position. If this expense is
unimportant, or if the aesthetic consequences of using
a toggle switch in this role (for this is all that is required
in this position) can be tolerated, these times are easily
added because the comparator as described has allow-
ance for this extra switch.

There is therefore a considerable amount of flexibility
in the alarm circuitry which allows individual con-
structors to tailor the system to their own requirements.

ALARM CIRCUIT
The circuit of the alarm system is given in Fig. 7,

and it can be seen that it is not very complicated at all.
Of course, the alarm circuit can be omitted altogether
without affecting the remainder of the clock circuit.

The digital comparator is formed from two SN7483
MSI packages, each containing four complete full-
adders, with internally connected ripple through carry.

58 Practical Electronics January 1971



NM =NI NM

LOW COST ELECTRONIC & SCIENTIFIC EQUIPMENT & COMPONENTS
MOTORS

SHADED POLE MOTORS 120Y 5061:
Precision made as used in record decks and
tape recorders. Suitable many other
applications. 10/- each. 1'. 3 P. 3/-.

HYSTERESIS REVERSIBLE MOTOR
Incorporating two coil.. Each coil when
energised will produce opposite rotation of
output shaft. 120V 60Hz. 1/10 r.p.m. 10/ -
each. P. & P. 6/-.

LOW TORQUE HYSTERESIS
MOTOR MA23
Ideal for instrument
chart drives. Extreme-
ly quiet, useful in
area. where ambient
noise level. are low.
High starting torque
enables relative high inertia loads to be
driven up to goz/in. Available in the
following speeds and ranges: 240V 60Hz,
if r.p.m., I r.p.m., I r.p.m., r.p.m.,
1/10 r.p.m., 1/12 r.p.m.. 1/10 r.p.m.,
1/46 r.p.m., 1/60 r.p.m., 1/360 r.p.m.,
ow- each. P. / P. 5/-.

-13

HYSTERESIS CLUTCH MOTOR
With integral clutch allow-
ing the motor to drop out
of engagement with the
gear train, thereby facilitat-
ing easy resetting when
used in timer. or in con.

Junction with a light spring. 0 oz torque at
240V 50Hz, 1/12 r.p.m., I r.p.m.,

r.p.m., f r.p.m., 15 r.p.m.
120V 60Hz, 1/12 r.p.m., 1/10 r.p.m.,

r.p.m., 6/12 r.p.m., 4/11 r.p.m., 2
r.p.m. 120V 60Hz,

r.p.m., 1 r.p.m.
24V 60Hz, 1/20 r.p.m.,
4 r.p.m. 25/- each..
P. a P. 6/-.

D.C. MOTORS
Similar to above type
MD 83. 28V 1/20
r.p.m., 1/60 r.p.m.,
1 r.p.m. 12V 1/20
r.p.m. 24% 1/16
Nom). 30% 1/12 r.p.m.
30/-. P. & P. 5/-.

SYNCHRONOUS
MOTORS
200/250V 60Hz. New
condition, ex -equip-
ment. 5.7 1 r.p.h. and
1 r.p.m. Self starting,
complete with gearing
shaft tin dia., lin
long. 30/-. P. & P.
5/-.

ELECTRIC CLOCK
MOTOR
NEW 200-250V,
50Hz, 2W. Synchro-
om induction motor.

2 revs. per hour. 0/P
shaft. tin dia x tin
long. Clockwise rota.
tion. Three -holed
mounting at 120° on
tin PCD. Price 15/-
P. & P. 6/-.

WIDE RANGE
OF

PRECISION

MULTI -TURN

POTENTIOMETERS
IN STOCK

PORTABLE WHEATSTONE BRIDGE
Specification. Type: Moving Coil Galvano-
meter. Range.: 1. 005 to 5 ohms.
2. 05 to 60 ohm.. 3. 5 to 600 ohms.
4.60 to 5,000 ohms. 6.600 to 60,000 ohms.
Scales: Switched. Slidewire: 0.5 to 60.
Galvanometer Scale: 10-0-10. Case:
Moulded plastic. Internal Source: 4V
Dry battery. Dimensions: 200 110 ,
65mm. Weight: 0.9kg. List price MI5.
Our price 19.19.6.

AVOMETERS
These well-known portable test instru-
ments have been overhauled and are
offered complete with leads, crocodile
clips and prods.

Model 9 OX .. at. 0.0
Model 8 .. M. 0.0
Model 7 .. 117. 0.0
Model 7 Mk.1I 116. 0.0
Model 7X .. 119.10.0
Model 48.4 .. 1116. 0.0
Model 47A .. 116. 0.0
Model 40 .. 118. 0.0

Mod,' 48A complete with voltage multi-
plier for 480V and 3600V. Current shunt.
for 120A and 480A. A.C. Current trans-
former for 20.4 and 60.1. In special
wooden box. 115.10.0. P. & P. 15/-.

RESET TIMERS - ACRO TIMER BY
HAYDON
Synchronous motor driven timer providing
manual adjusted delay. Delay time is set
on graduated dial. Press button close.
contact and drives motor which drives an
arm until it actuate. the load 'Witch. The
cam then returns to initial position for
repeat action. Various ranges available:
230V 50Hz Load contacts 15.4 230V. 65.0.0.

POWER SUPPLIES. V.G. CONDITION
ALL TESTED

Output Oeslinel Impost or
Voles Curren/ Coils UnrI'd.

Make . Price

4.16 7A Max
at 6V

3-110V 5A Max
at 6V

26-37V 7A Max
at 30V

15V 5A
Adjustable

12V IA
±200V 140111A
-I-30V
-20V 300mA

12V 4A
12V 20A
12% 12A
6V 8A
6V 16A
20V 6A
48% GA
6V I 2A I

106VI A f
6V
190-360 260mA
6'3V -0-6.3V AC
24V 5A

48V IA

48V 4.4

360V or 500151.4
260%

240 Stabilised

240

240

240

Coutant ISO

625

ISO

Advance 620

240 Farrell 116
240 Roband 211-10-0

240 B.P.L. 114-0-0

110 IBM 118-0-0
110 125-0-0

122,0-0
112-10-0
123-0-0
118-0-0
619-10-0

240 Stabilised Ex 146
Adjustable computer

240 146
240 Stabilised Annie,: 618-10-0

705
240 Unregulated Advance 118-10

DC22
240 Advance 115

DC122
240 Advance 118-10

DC8
210 Stabilised Solartron 148-10

75.32
6.3V CT at 5A }4C
6.3V CT at 1041

11

01 11

SOLARTRON SRS152 TWIN Regulated DC Supply. High
Stability 02% for 10% I/P change. LOW SOURCE IMPED-
ANCE. LOW RIPPLE 10mV. OUTPUT 0.500'.' Variable In
3 ranges 0-170, 160-340, 330-500V at 0-150mA.
When unite are used In series 0-1000V +ye or -ve or in
parallel 0-50011 at 300mA. AC 0/P. 6.3V at 5 amps.
Our price 165 overhauled in VG condition.

MINIATURE UNISELECTORS

3 bank, 12 way, 250 ohni,
24V. Type 2200A. Sup-
plied complete with plug-in
base. Size 3111 lin tin.
.4 very neat precision com-
ponent. Price 15.5.0.
P. & P. /-.

UNISELECTORS

New 8 Bank 25 way 50V 75 Ohms Make
before break. Half circle type 2 seta of
wider arms at 180' PRICE WI Minia-
ture UnIselector 3 Banks 12 Way 12V
35 Ohm.. PRICE MAL Packing and
1,antagy Ire..

COUNTERS

HIGH SPEED IMPULSE COUNTER

DAVIS WYNN and
ANDREWS 4 In dial
with pointer registering
up to 100 plus a 4 digit
counter mounted in dial.
Cie. an inverse air
escapement. Coil resistance 100 Ohm..
^0V o 11 66.0.0. P.3 P. 716

BRAND NEW 4 Digit
with electrical reset
High quality counter operating from 12%
D.C. 120 mA at 10 impulse/see W 11"K 21'
L 4" PRICE 111.11.0. P. & P. FREE

4 DIGIT NON4tESETTABLE COUNTER
Tot:aliens 10 impulses
per second. Length
31in ltin Ilin.
24V d.c., 300 ohm. Price
5 for 116/-. P. & P. 51-

6 DIGIT ELECTRICAL IMPULSE
COUNTER
New Type EM 101 24V Resettable 11.0.0
New P.O. Type 5 digit 330 Ohms 111.10.0
110V D.C. 4400 Ohms coil 63.11.6
Packing and postage free

VEEDER ROOT 6 DIGIT COUNTER
Suitable for counting all kinds of pro-
duction runs, business machine operation.
Mechanically driven. Reset type KA 1337,
manual knob. Ex.equipt. but new con-
dition. Special price Ilk- Plus 5/- F. 3 F.

3 DIGIT RESETTABLE COUNTER
Totallaing 48V d.c. at 48mA; 10 impulses/
sec. Length 4in tin lin. Price
111.11.0. P. 3 P. 5/-.

6 DIGIT RESETTABLE COUNTER
Totalising 240V 60Hz. Viewing window
On lin. Ex -equipment. Price MP,
P. & P. 51-.

6 DIGIT TOTALISING NON-RESETTABLE
COUNTER
Mechanical operation. Chromium finish.
Length Ilin tin tin with viewing
window tin x *in. Ex -equipment. Price
9/6. P. & P. 2/6.

BERKELEY DECIMAL COUNTING
UNIT 0.9
Direct tetanus octal
base plug in unit elec-
tronic counter. The
number counts received
is indicated by one of
ten neon lamp. behind
acetate panel. The unit
counts from 0-9 the
tenth pulse resetting to
zero and simultaneously
generating an MP signal.
Circuit. can be con-
nected in cascade. Power supply ii 3V d. .

Cut on/Cut off 15V Price 70/- p. & p. free.

MINIATURE DIGITAL DISPLAY
Operates on a rear
projection 6.3V.
pilot lamp. Charac-
ter size:" high. 0-9
digits with degree
symbol, i.e. (4').
Dimensions 1' wide,

%k
31' deep, 14' high.
List price 6 gni. Our
price 49/6. P. de P.
5/-.

LAMPS
250V, 15W, MSC. Panel lamp.. Ideal
making up displays, etc. Length 21 in a
1} in dia. Special offer, 10 foe Al. P. 1. P.

SLIDER SWITCHES
250V IA D.P.S.T. Flush mounting Size
LliWr 15 for 11.11.0. p. & p. free.

MINIATURE MOVING COIL
RELAY SI IS

kg.By Sanganto Weston,
suitable for D.C. circuit.
.4 high sensitivity relay

se=rOin:agle,lthant3the

"%lair
Single Coil Resistance
310 micro ampa. 316 0 .

List price /4.10. Our price BC-. P. 3 P. 31,

NUMICATORS
Fig. laze
Cold cathode gas filled in
line 0-9 digital display
tubes. Long life expect-
ance. Minimum striking
voltage 180%. Side reading
Type XN 7, XN 23 and
][1.7 3 amber. Price 18/4
each. P. & P. 2/6.

MEMORY CORE STORES

42 b2 2K bit
ferrite core store
complete with 84
°Al° loaddiodes.
Ideal for building
computer store
or holding in-
formation in
binary form. Price 55/-. P. & 1'. 716.
Handbook available on how to use core
stores. 7/6.

MEMORY PLANES
Ferrite core memory planes with wired
-Ferrite cores. Cued for building your
Owls computer or as an interesting
exhibit in the detoonstration of a com-
puter. Mounted on plastic material,
frame 5 8 in. Consisting of matrices
40 23 .4 cores each one Individually
addressable and divided Into 2 halves
with independent sense and inhibit
wire.. 16/10/0. P. & P. 3/-.

LINEAR TNYRISTOR CONTROLLED
UGHT DIMMER -BRAND NEW
High grade full wave
bridge circuit gives
linear control of
light brightness. Ideal
for controlling room
lighting and noes/d.c.
commutator motors
fitted to portable
electric hand drills. Fite standard bin
conduit box. 240V, 50Hz, 600W. Price
59/11. P. & P. 2/6.

1* character. 56/- RAPID HEAT SOURCE .
4' characters 10.10.0

EAC DIGIVISOR Mk. II DIGITAL
READ-OUT DISPLAY
Uses a eensiti, mot nis,
coil movement to project
digits 0-9 on to a viewing-
screen via an optical lens
ily.tein. Image height ;',*
Lamp 6.3V. Sensitivity
250 micro -amp. Dimen-
sions L. 4 W. 2r.
H. 1),". Price 611.10.0.
P. & P.

SOLENOIDS
High quality solidly constructed solenoids.
Actuated by 42V 45 0 coil. Overall length
3' x 1' square with a r travel of the I'
dia. abaft. 3/6. P. & P. 3/-.
24V. 70 ohm. Armature movement.
Lug type fitting. L. J" t' ]".

Price 4/II. P. 4: P. 216.

ELECTRONIC BROKERS LTD.
(Dept. PE), 49-53 PANCRAS RD LONDON NWI

01-837 7781 TELEX 267307
Open Mon. -Fri. 9-6 p.m.

Ile

I
few. lu u,, crew lulra Red Tubular
Quartz Lamps. Ideally suited as heat
source for Drying Ovens, Egg Hatching,
Incubators, etc. 2441V, 1,440V, 20,000
Angstrom.. Length 12in I in dia.
Price 15,'-. P. & P. 5/-.

STOCK CLEARANCE
All items are offered in "A. is condition"
Oscilloscope Solartron D.300 .. 010. 0.0

Furzehill 0/100 .. 60.10.0
Furzehill 0/110 .. 111.19.0
Ainnec 249 .. KO. 0.0
Airtime 723 110. 0.0

L.C.E. Bridge Wayn Kerr Bill 1111.10.9
L.C.R. Bridge B.P.L. VB202 111,16.0
Crystal Calibrator Marconi TV

723A .. , - 0.5
Multimeter AC/DC. etangainti

Weston E722 . . 90.10.0
Safety Ohmmeter Evershed

Vignoles
Bridge Oscillator Airtime 703 .. 6. 0.0
L.F. Oscillator Dawes G 420 .. 17.10.0
P. & P. 5/- on single Item.
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DISCOSOUND

9
Mai 411013411201111D 40

  \* .
4. . .

-IV- AD: ..e
o

DISCOSOUND 40 PRE -AMP
The Discosound 40 offers the same specification as the D.J. Disco Amp
without the power output stage. Size I6in 7in 7in. Self powered and
ideal for use with the Discosound 100 Power Amplifier below and one of
the outstanding features is that it is capable of running ten of these Power
Amplifiers (Total 1,000W).

PRICE £40.10.0 inc. P. & P.

DISCOSOUND 100 POWER AMPLIFIER
A 100W R MS (8 Ohms) High Fidelity power
Amplifier which utilises all silicon transistors
of modular construction and features full
automatic overload protection against short
or open circuits. Frequency response:
20-20,000Hz 2dB. The High output is
ideally suited for discotheques, groups,
clubs, etc.. or anywhere where reliability
and quality are required. This unit is the
companion model for use with our control
pre -amp Discosound 40, or can be used with
any other high quality pre -amp control unit.
Completely built and tested on steel Chassis.

PRICE £49.10.0 inc. P. & P.

DJ70S
INTEGRATED
MIXER -
AMPLIFIER
One of the finest units available on the market today. regardless of price.
The front end of the unit consists of a four channel mixer with separate
inputs and volume controls, plus a separate bass, treble and master volume
control. One of the main features of this remarkable amplifier is its
elaborate protection against short and open circuit and we can guarantee
that it is virtually indestructable. Allied to this is its very high power
output (70W R.M.S.) a frequency response (30-20,000Hz -4 3dB) that is
superb, and distortion that is well below even at full output. The unit
is suitable for use with discotheques, groups, P.A., clubs, etc., or anyw here
that high quality high output is required. Size: I 5}in 5in 6in.

PRICE £63.0.0 inc. P. & P.
Also available D.I105S 30W P.A. Amplifier. Similar specification to
above.

PRICE £41.0.0 inc. P. & P.

For full details of these and all Discosound Products write direct to:

DISCOSOUND
122 BALLS POND ROAD, LONDON, N.1. Tel. 01-254 5779

Full money back guarantee if returned within 10 days
All Discosound Products are guaranteed for 12 months

Demonstrations given at any time

TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs-they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for

 C. & G. Telecommunication Techns'. Certs.
C. & G. Electronic Servicing
R.T.E.B. Radio/T.V. Servicing Certificate

 Radio Amateurs' Examination
 Radio Operators' Certs.
 General Certificate of Education, etc.

Now available, Colour T.V. Servicing
Examination Students coached until successful

NEW SELF -BUILD RADIO COURSES
Learn as you build. You can learn both the theory and
practice of valve and- transistor circuits, and servicing
work while building your own 5 -valve receiver, transistor
portable, and high-grade test instruments, all under expert
tuition. Transistor Portable available as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics

EST. 1891

Dept. 151, Intertext House, Stewarts Rd., London, S.W.8

INTERNATIONAL

CORRESPONDENCE SCHOOLS

Please send me the ICS prospectus-free
obligation.

(state Subject or Exam,)

NAME
(Block Capitals Please)
ADDRESS

and without

AGE

1 71

INTERNATIONAL CORRESPONDENCE SCHOOLS
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Each package has four A inputs, four B inputs, four
"sum" outputs and a "carry -in" to the first adder and
"carry -out" of the last.

These circuits are mainly intended for high-speed
multiple bit parallel addition in computer arithmetic
units, but binary adders are versatile devices, capable of
performing several logic operations. The availability
of four such devices in one package opens all manner of
possibilities to the logic designer.

To understand exactly how these circuits can be used
as comparators, consider Fig. 8. Fig. 8a shows the
truth table of an "exclusive-oR" gate, which is some -

MINUTES X 10
COUNTER f
OUTPUTS
FROM ICB

IC15
SN7483N

B2

B3

B 7

4

16
B4

I3ZI

6LATCH E OUTPUT
FROM IC10

LOGIC "1

S24 3

A4 4

ALARM TIME 4 A3

MINUTES X 10
( 0 -5

2 A2

Al

10

C in GND

d7b 131 112

HOURS

11

IC16
SN7483N

E17

COUNTER
OUTPUTS

B2

B3
4

16FROM 1C9

I
15

A4 4

S2 I
ALARM TIME

4 3
8

HOURS ( 1-9)
A2

10
Al Cu, GND

IC17
5N 7430N

should be equal to the switch outputs before the com-
pleted comparator registers an equality. To achieve
this, the eight sum outputs from the adders (each of
which registers equality of one digit) are fed to an
SN7430 8 -input NAND gate G4 in IC17, the output of
which will only fall to a logic 0 when all the individual
comparisons are valid.

The output of this gate will remain low for ten
minutes, until a further increment in the "tens -of -

minutes" count invalidates the comparison. A period
of this length would probably be sufficient for alerting
the sleeper, but to make absolutely sure that the alarm

3

5

4
G4

G5410

12

11

6 5

051

IC19
CA3046

R13

27011

11

+10V

1S1

4013

13

ALARM

OSCILLATOR

G541

11 2

R12

5600

SET
0

IC18
580400N

TRD

10

OFF

C7a'a:
53

ALARM
SET

Fig. 7. Block diagram of the alarm circuit using five integrated circuits and
showing their pin connections. The full circuit of the alarm oscillator appears
in Fig. 10

times called a "non-equivalence" gate because its out-
put is a logic I only when its inputs are exactly opposite.

To use such a gate as an' equivalence circuit which
gives a logic I output when its inputs are identical, it is
only necessary to invert one of those inputs by means
of an inverter gate, or if complementary inputs are
available anyway, to compare the true form of one
input with the negated form of the other. It follows
then that this type of gate could be used to build the
complete alarm comparator we require.

As Fig. 8b shows, the truth table of a full -adder is
identical to that of the "exclusive-oR" gate, if we
ignore the carry output and keep the carry input at 0.
In fact, using the SN7483 as four "exclusive-oR" gates
suits our comparator design admirably. The inverted
form of one of the words to be compared is already
available, because 'the thumbwheel switches giVe out-
puts in this form. The fact that we do have a carry
input available can be put to good use in correcting
the lagging output of the hours counter.

EIGHT DIGIT EQUALITY
So far this article has only considered the comparison

of single digits, but all eight digits from the counters

Practical Electronics January 1971

cannot be ignored, the output of IC17 sets a latch
formed from two cross -coupled 2 -input NAND gates
G5a and G5b in IC18, which ensures that the alarm
tone will continue until reset, even if this process takes
longer than ten minutes.

INPUTS

A B OUTPUT

0

0

0

0

0

0

C,,, A B I C, +1

0 0 0 0 0

0 1 0 1 0

0 0 1 1 0

O 1 1 0 1

(a)

(I)

LOGICAL REPRESENTATION

Fig. 8a. Truth table for "exclusive -OR" function

Fig. 813. Truth table for full adder when Cin = 0

61



ALARM TIME SWITCHES
The switches used to set the alarm time were chosen

from the Birch-Stolec "standard" range, and both
banks are coded S.B.10.N1248. These switches are
well suited to this application because they give an
output on four lines which conforms to the binary code,
a separate pattern being produced for each of the ten
positions of the numbered wheel.

Any number of switch banks can be mounted to-
gether if the constructor wishes to expand the alarm
system, the final assembly being finished off by means
of a pair of end cheeks which give a neat appearance
and provide the mounting holes.

The principle on which these switches are based is
that of a four -track printed, gold plated stator, traversed
by four phosphor bronze rotor contacts. The life of
this assembly is at least 100,000 operational cycles when
switching 24 watts, so in this application the life will be
much extended due to the very small current being
carried.

To fabricate a similar system using wafer switches, a
four pole ten -way switch would be required in each
position, with a considerable amount of wiring necessary
to programme the required code.

The wafer switch system does provide a useful way
of explaining the action however, and a diagram with
output logic table conforming to the thumbwheel
switch coding is given in Fig. 9. Note that the output
is in the complement form (assuming positive logic).
A logic 0 is represented by a ground connection, and a
logic 1 by an open circuit.

DIGITAL COMPARISON
As discussed earlier, this inverted code is just what

is required for connection to the comparator. Of
course, numbers one to nine only are required as inputs
to the hours comparator, and numbers zero to five for
the tens -of -minutes circuit. Stops could be fitted to
the switches if desired, although this is not really
necessary; blanking the undesired numbers with paint
would be a simple alternative.

Only six positions are required for the tens -of-
minutes switch. It follows, therefore, that the full
output of four digits is not needed. In fact, the "8" out-
put from this switch can be ignored in the comparison,
leaving a spare comparator section in IC15, which is
put to good use as an "inhibit" while the "tens -of -hours
latch" E output is high. Remember that the alarm
system is not operative during this three-hour period as
it stands.

This inhibiting logic is simply achieved by comparing
the E line with a permanent "1", thus only permitting
a 1 output from this section when the E line is at 0.

As an alternative, it would be possible to ignore this
spare comparator section, and feed the E output from
ICIO (Fig. 2) to the 8 -input gate in IC17 which, when
using this method, would have an input available. This
system was not used in the prototype simply to retain
the design simplification of feeding only true outputs
from the main clock board.

HOURS COUNT CORRECTION
So far so good, but up to now we have ignored the

point made last month that the hours counter outputs
do not conform directly to the binary code, 0000
representing decimal 1 instead of 0, and so on up to
1000 representing 9 instead of 8.

The thumbwheel switches, being "off -the -shelf"
items, do not allow for this idiosyncrasy. The com-
parison as previously described would reveal that, when

9
80.

0

034 56
02 7

o 980

OUTPUTS

0

o o
034 560

02 0 70

0 8
9

DECIMAL A (1) 8 (2) C (4) 0 (8)
0 1 1 1 1

1 0 1 1 1

2 1 0 1 1

3 0 0 1 1

4 1 1 0 1

5 0 1 0 1

6 1 0 0 1

7 0 0 0 1

8 1 I 1 0

9 0 1 i 0

Fig. 9. Wiring of a 4 -pole 10 -way switch to give a
four -bit binary coded decimal output in complement
form. The truth table shows positive logic

the switch was set to, say, four o'clock, the alarm would
sound at five o'clock, and so on, a most unhappy state
of affairs.

It is evident, however, that the code output from the
hours counter could be corrected by simply adding
binary 0001 to it, increasing its binary value by one.
This simple conversion could be carried out using a
four -bit parallel adder such as the SN7483N. (A four -
bit adder is necessary because carries must be allowed
for over all four bits.)

A separate SN7483N could be employed to carry out
this correction, but as these circuits are used as com-
parators anyway, this is not necessary. A 1 can be
added in by feeding a carry in on the "carry" input to
the least significant adder. Admittedly this is all a
little difficult to grasp, but it does work, and the best
way of proving it is to set an example down as a sum,
thus:

Hours display: 7, Switch setting: 7.
Binary 7: 0111

Therefore switch output (inverted): 10001
addHours counter output: 01101

= 1110
1 (plus 1 carry)

= 1111 equal (alarm
sounds)

RISK OF TRANSIENT OPERATION
During the "paper" design of this part of the clock it

occurred to the author that, due to the relatively
lengthy propagation delay of the SN7483N, and the
non -synchronous inputs from the MSI ripple counters,
it might be possible for all the adder outputs to be at 1
when the comparison should not show equal, thus
giving a transient output from IC17.

As any such transient "low" output longer than a
few nanoseconds is likely to set the latch and sound the
alarm (at the wrong time), this state of affairs must
obviously be avoided. A good deal of thought was

62. Practical Electronics January 1971



TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL
7 Tunable Nt ....bandit: Medium Wivc 1, Medium Wave 2, Long Wave. S.W.I. S.W.3,
and Trawler Band. Built -In ferrite rod aerial for Medium and Long Waves. 4 section 241n.
retractable chrome plated telescopic aerial for Short Waves for IllaXill1U111 performance.
Push-pull output using 600Mw type transistors. Socket for car aerial. Tape record socket.
Selectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran-
sistors plus 3 diodes. Famous make 7 4In speaker. Air spaced ganged tuning condenser. On/on
switch volutne control. Wave change switch and tuning control. Attractive case in rich chestnut
shade with gold blocking. Size 0 7 4in approx. Easy to follow instructions and diagrams
make the Roamer Eight n Wafture to build. Parts price list and easy build plans 51- (FREE
with parts).

Total building costs
P. & P.L6196 7/6

Overseas

. . P. & P.
17/ -

roamer seven
mk IV

7 FULLY TUNABLE WAV E -
BANDS -M.W.1, MM.!). LW.,
S.W.1, S.W.2, S.W.3 and Trawl,
Band. Extra Medium waveband
provides easier tuning of Radio
Luxembourg, etc. Built in ferrite
rod aerial for Medium and Long
Waves. Retractable 4 section 24iu
chrome plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Powerful push-pull output. 7 traaaisiors
and two diodes including Micro -Alloy R.E. Transistors. Famous make
7 < 4in P.M. speaker. Air spaced ganged tuning condenser. N'oluniejonoff control,
wave change switches and tuning control. Attractive ease with carrying handle. Size
9 .< 7 4in approx. Easy to follow instructions and diagrams make the Roamer 7 a
pleasure to build. Parte price list and easy build plans 3/- (FREE with parts).

Total building costs

£5.19.6 P.78/613.
Overseas P. & P. 17/ -

Personal Earpiece with switched socket
for private listening, 5,/- extra.

NEW!
transeight
SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER
Attractive case in black with
red grille and black knobs and
dial with spun braes
inserts. Size 9 . 51 21in.
approx. Tunable on Medium and Long
Waves, 3 Short Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves.
8 improved type transistors plus 3 diodes. Push-pull output. Battery economiser
switch for extended battery life. Ample power to drive a larger speaker. Parts
price list and easy build plane 5/- (FREE with parts).

Total building costs

89/6 P.5,6P.
Overseas P. & P. 13/ -

Earpiece with switched socket for private
listening 5/- extra.

pocket five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER

'-'1111111111'

Attractive black and gold case. Size 51 11
31in. Tunable over both Medium and Long Waves Total building costs
with extended M.W. band for easier tuning of
Luxembourg, etc. 7 stages -5 transistors and p. & P.
diodes, supersensitive ferrite rod aerial, fine tote
moving coil speaker. Easy build plans and part, 3:6
price list 1/6 (FREE with parts). Overseas P. & P. 10/ -

IMPROVED MODEL !
roamer six
SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER
Attractive black case with red grille and black
knobs and dial with spun brass inserts. Size 9 x 51
211n. approx. Tunable on Medium and Long Waves,
two Short Waves, Trawler Band plus an extra M.W.
band for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and latest telescopic aerial for
Short Waves. Improved circuit. 8 stages -6 tran-
sistors and 2 diodes including Micro -Alloy R.F.
Transistors, etc. Easy build plans and parte
price list 2/- (FREE with parts).

Total building costs

79/6 P.416P.
Overseas P. & P. 13/-

* Callers side entrance Stylo Shoe Shop

* Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

transona five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER

Attractive cam, with red speaker grille. Size 61
411n 1 lin. 7 stages -5 transistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control.
fine tone moving coil speaker. Easy build plans awl
parte price list 1/6 (FREE with parte).

Total building costs

47/6 P3 9P
Overseas P. & P. 10/ -

HIGH STREET, BEDFORD. Tel. 0234 52367
I enclose £ please send items marked

ROAMER EIGHT ROAMER SEVEN 
TRANSEIGHT Pi POCKET FIVE
TRANSONA FIVE Fl ROAMER SIX

Parts price list and plans for

Name

Address

PE 25
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BI-PREEPAKLIMITED
FULLY TESTED AND MARKED

AC 7

ACI26
ACI27
AC 128
ACI76
ACY17
AF239
AF186
AFI39
BC154
BCI71 BC107

26
3/6
2,6

3/-
7/6

10'-
7;6
5/-
2/6

0(_ I i3
0C171
0C200
OC201
20301
20303
2N71 1
2N 1302-3
2N 1304-5
2N1306-7
2N 1308-9

4 6
4 6
5 -

2 6
2,6

101-

BC172 = 8C108 2/6 2N3819FET
BFI94 3'-
8F274 3 - Power
8F750 Transistors
85725 7/6 0C20
BSY26 2/6 0C23
BSY27 2/6 0C25 Si-
BSY28 2/6 0C26 5' -
85729 2/6 0C28
BSY95A 0C35
0C41 2/6 0C36 76
0C44 2/6 AD 149
0C45 2/6 AUTIO 25/-
007 I 2/6 25034 5/-
0072 2,6 2N3055 12 6
0073 36 Diodes
0081 AAY42 2 -
OCBID 2/6 0A95 2 -
0083
OC 139

4/- 0A79
0A81 1 9

OC 140 IN914 16

FREE!
PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 10/- WITH ORDERS

OVER f4

CLEARANCE LINES
DON'T MISS THIS LAST CHANCE

ONLY A FEW LEFT
UHF/VHF T.V. TUNER UNITS

TU.2 CONTAINING 2 AF 186's & 2 AF178's
PRICE 10/.
TU.3 CONTAINING 2 AFI86's & 2 AF178's

PLUS WAVEBAND SLIDER SWITCH
PRICE 12'6 P. & P. 2 6 EACH UNIT
All the units have many other components, e.g.
Capacitors, Resistors, Coils and tuning con-
densers, etc. Although these are manufacturers
rejects they are not beyond repair as has been
proven by many of our customers.

ALL TUNER UNITS ARE SUPPLIED
WITH CONNECTION DATA

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

Designed to give 25 kV when used with PL509
and PY500 valves. As removed from colour
receivers at the factory.

ONLY LI each
Bost and packing 4.6

SPECIAL LINE
I AMP Bridge rectifiers I' Square
100 P1V. -5;- 400 PIV. - 6,6 800 PIV. 8,-

1970 MULLARD DATA BOOKS
Data and equivalents on semiconductors, valves
and tubes PRICE 4.- P. & P. 6d.

I.C. PANELS FEW ONLY -50/- EACH
Each panel contains:-
lb-Dual 2 I P NOR gates MC7I4G. I -Dual 3 I P
NOR gate MC7I5G. 1-1.K. flip flop MC723G.
29-BSY95A or 2S95A and 1 V405A transistors.

OUR VERY POPULAR 6d. TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE "A" PNP Silicon alloy, metal TO -S can. 25300 type, direct replacement for the
0C200203 range.

TYPE "B" PNP Silicon, plastic encapsulation, low voltage but good gain, these are of
the 2N3702!3 and 2N4059/62 range.

TYPE "D" NPN Silicon planar, plastic TO -18 case. Audio preamplifier or 500 mW output
stage, of the BC113/4/5 range.

TYPE "E" PNP Germanium AF or RF please state on order. Fully marked and tested.

SPECIAL
OFFER'

GERMAECTIFIERSNIUM

BRIDGE

R

GEY. 541 FINNED
THREE

PHASE

SINGLE
PHASE

12 Amp.
48 Volts

le Amp.74
Volts

Ideal for Battery
Chargers or

Power Units

fraction of
ale EachOfferedat

Only

makers' cost

Post &
Packing /16

NEW UNMARKED UNTESTED PAKS
566 cn Germanium Diodes

"' Min. glass type 10, -
553 200 Trans. manufacturer's rejects In,.

all types NPN, PNP, Sil. and .v/
Germ.

584 100 ScpilpiciovntDpiccglI0C0)00-7ASIZ I

886 so N.14;;Roal,ec;03.16mtl;Pes I0/-
588 Cal Sil. Trans. NPN, PNP,

equiv. to 0C200/l,
2N706A, BSY95A, etc.

I0/-

560 I 0 7 WattvZoftnaegresDiodes

H6 40 250mW. Zener Diodes
DO -7 Min. Glass Type

10/-

10/-
HIO 25

Top hatxel
tlytps,. If watt Zeners. 10/.

H11 30 TransistorsATSeris "alloy" pnp 10/ -
HIS 30 -71-;opipllait Silicon Ryi%fiers,

107."

H16 Q Experimenters' Pak of 0/Integrated Circuits. Data
supplied.

H2O 20 BY126/7 Type Silicon
Rectifiers, I amp plastic. 10/=
Mixed volts

NEW TESTED AND GUARANTEED PAKS
82 4 nett: (11,1is,,0Str tol3Itititepri7es. 10/.
B77 2 ADI61-AD162 NPN/PNP 10/.Trans. Comp. Output. Pair

881 10 Reedrge aSrvnTscmheasii mixed types 10

889 2 5SP5 Light Sensitive Cells. 10/.
Light Res. 400 0 Dark I M

B9I 8 NKT163/164 PNP Germ. T0-5 10/.
equivalent to 0C44, 0C45

892 4 NPN. Trans. A06=
BS 10f=X20, 2N2369 500 MHz,
360mW

893 5 GETI 13 Trans. equiv. to
ACY17-21 PNP Germ. I0/ -

B99 200 Mixed Capacitors. Postage 2/6. i n
Approx. quantity, counted by
weight

898 10 X13112 and XBIO2 equiv. to 10/.
ACI26, ACI56, °C8I/2,
0071/2, NKT271, etc.

1-14 250 Mixed Resistors. Postage 2,-. n/.
Approx. quantity, counted by
weight

H1 40 wtyp.reraoAnydaiRueessi.st;orssaMoixr/d6 10/.
H8 4 :3Y I 271Z.

I amp-)1.Recs 10/-
H9 2 OCP71 Light Sensitive

Photo Transistor 10/ -

RETURN OF THE UNBEATABLE P.1 PAK.

NOW GREATER VALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-

TION ON THE TRANSISTORS.

PLEASE ASK FOR PAK P.I ONLY 10f-
2/- P. & P. on this Pak.

Make a Rev. Counter for your Car. The
'TACHO BLOCK'. This encapsulated block
will turn any 0-1mA meter into a linear
and accurate rev.
counter for any car. 0 -each

FREE CATALOGUE AND LISTSfor: -
ZENER DIODES

TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS

& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1 /- post end packing
per order. OVERSEAS ADD EXTRA FOR
AIRMAIL.

P.O. RELAYS
Various Contacts and Coil
Resistances. No individual
selection. Post & Packing

8 FOR

20/-
FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PRE-FYLK LTD DEPT.L

DEEPHONE.A. 222-224
SOUTH

WEST

ROAD,
WEST CLIFF-ON-SEA, ESSEX

D) 46344
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56011 8 2411 56011 8.2k11 56011

C6

228F

0 0478F

TRC TRB

IC19
CA3046

56016

SET

53

11

811

56011

+56 REGULATED

IC18 PIN 12

IC18 PIN .3

LS1

12 14

3

Fig. 10. Alarm oscillator circuit using an integrated package of five transistors.
THE is unused

put in to discover whether this could in fact occur. It
was decided that the only way to find out was to "try
it and see"!

In the event, it was found impossible to generate this
condition in the completed clock, and so all was well,
but the point has been made because, with the wrong
combination of adders and counters, it was thought
to be a possible occurrence.

If any reader should be unlucky enough to experience
this phenomenon, the solution is simply to gate the
comparison with a clock waveform from one of the
divider stages not used in the comparison. In this
way the output from IC17 could be strobed only after
the hours and tens -of -minutes counters have changed
and the SN7483N "carries" have propagated.
Obviously some circuit modifications would be
necessary to achieve this.

ALARM OSCILLATOR
The alarm oscillator circuit is shown in Fig. 10,

which may attract the interest of those who are not
otherwise concerned with the clock, because, of its
obvious applications in malty other designs.

The circuit was described by A. B. Blackwell -Jones
in a letter to Wireless World (August 1967). He
called it a "Trivibrator" or "Donkey Simulator", a
very apt pair of names indeed. The circuit is based on
the usual two transistor astable multivibrator arrange-
ment, to which an extra transistor has been added, so
that three separate cross -coupled timing networks
result instead of the usual one, as shown in Fig. 11.

Each of the timing networks has a different natural
frequency, two being audio tones of about one and two
kilohertz respectively, and the other being a low
frequency timing circuit giving a 5Hz gating effect.
The output is taken from the centre transistor of the
two a.f. arms, and consists of alternate bursts of the
two tones, each lasting for about 0.2 second, controlled
by the l.f. arm. When fed to the speaker this tone
gives a very pleasing "space age" warble effect.

If the reader is familiar with the basic multivibrator
circuit action, there should be no problem at all in

understanding this extension of the idea. It will help
to refer to Fig. 11.

CIRCUIT OPERATION
Either transistor TRA or TRC will be saturated at

any time. This saturation will last for about 0.1
second, as controlled by the 5Hz timing
coupling them. The saturated transistor is unable to
react via its a.f. timing network with TRB during this
time, so this tone is not produced. Meanwhile, how-
ever, the other transistor (of the pair TRA or TRC) is
not saturated by the 1.f. arm and is free to interact via
its a.f. timing network with TRB, giving an a.f. output
of the appropriate frequency. When the 04 second
period has expired the l.f. arm changes over,
saturating the other (TRA or TRC) transistor, and
allowing the other a.f. tone to be produced, and so on.

The only unfamiliar parts of the circuitry are the two
resistors, R4 and R9, which are necessary in the trivi-
brator to prevent the very low impedance of the l.f.
coupling capacitors shunting the a.f. arms. In effect,
the capacitors C4 and C6 coupling this section are
taken to taps on the CR timing resistance chain.

CROSS COUPLED
,zeo 1kHz

-1(
TRC

I
OUTPUT (ALTERNATE BURSTS OF 1kHz

TRB AND UN: SQUARE NAVE)

-1(

CROSS COUPLED

/0 1' 5Hz

CROSS COUPLED

/0 '0 2kHz

-K
TRA

Fig. II. Principle of operation of the alarm oscillator
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The output of the oscillator is taken from TRB via
a resistor R11 to gate G5c (Fig. 7), where it is held
until allowed through by a logic 1 input from the alarm
latch G5a. Note that the alarm oscillator runs
continuously, whether the latch is set or not.

When G5c is not enabled, its output will be at a
permanent 1, or positive, level. If this output is fed
to the simple saturating switch used to drive the speaker
directly, although the alarm would not sound, this
transistor would be hard on, giving a high power drain
and possibly damaging the speaker. To avoid this,
G5d is interposed between G5c and the switch TRD to
act as an inverter, ensuring that when the alarm circuit
is inactive, the output transistor will be off, and no
current will flow through the speaker.

The three transistors forming the oscillator, and the
transistor used to drive the speaker, are all contained
in an integrated package IC19. The other transistor
in this array is not used, but it is vital that its emitter
(pin 13) should be grounded, as it is connected to the
substrate of the device. An open circuit on this pin
would jeopardise the isolation between the separate
transistors.

The positive supply for the al. output stage is taken
from the unregulated 10V line, not to gain any power
advantage, but to isolate the 5V line powering the
logic circuitry from any ripple produced.

The emitter of the output stage is grounded through
the combined "alarm-off/reset" switch S3. When this
switch is in the "off" position the alarm cannot sound

. under any conditions, and a 0 is fed to G5b to reset the
latch ready for the next alarm setting.

Note that during the ten-minute period that the alarm
output from IC17 is active, it is not possible to reset the
latch by simply flicking the switch up and down.

This concludes the description of the alarm circuitry;
the 5V regulator, which is wired up on the same board,
follows next. It is recommended that the 5V regulator
be wired up before the alarm circuit as will be realised
later in this article.

FIVE VOLT REGULATOR
The 5V regulator uses a total of seven transistors,

five being contained in another CA3046 (IC20), one
being a discrete 2N706, and the last being a plastic
encapsulated power transistor, type MJE521, which is
mounted off the board using the chassis as a heat sink.

The regulator features fold -back current limiting,
excellent temperature stability, and an output imped-
ance of less than 01 ohm from d.c. to 100kHz together
with line regulation of better than 10mV per volt.

Inputs to the circuit are 10V d.c. (nominal) and
200V d.c. (nominal), provided by conventional power
supplies which are described next month. The regu-
lator circuit is shown in Fig. 12.

The 200V line is reduced to provide a 12V biasing
supply set by a discrete Zener diode D3, which is
bypassed by CI to suppress any high voltage transient
surge when switching on. The 12V is used to power
the temperature compensated 7.5V reference supply and
the differential amplifier. Using a separate bias supply
rather than the unregulated 10V to power these sections
gives a great improvement in line and load regulation,
and increases ripple rejection.

In the alarm oscillator circuit the advantages con-
ferred by employing a transistor array were those of
compactness and convenience, but in this circuit the
benefits of the monolithic construction provide a
specification which could not be equalled simply by
replacing the array with discrete devices. Because

each transistor is mounted in close thermal contact
with its neighbours, tight temperature tracking is
assured, enabling the construction of an accurately
compensated reference and a differential amplifier
with a negligible input offset voltage temperature
coefficient.

As each transistor was made at the same time and
experienced the same diffusion process, parameter
matching is also assured. The transistors' Vbe are
guaranteed to be within 5mV of each other; all these
factors can be put to good use in this type of circuit.

REFERENCE SUPPLY
The reference supply is provided by TRD and TRE,

which are not used as transistors in this application,
but as a Zener diode and forward diode respectively.
The use of a base emitter junction as a Zener is not new,
and the transistors in the CA3046 provide a breakdown
voltage of about seven volts when used in this way,
with a temperature coefficient of plus 2mV/degree C.

A temperature induced variation of this order is not
serious in itself, but if it occurs at the same time as
other variations, it could take the 5V supply outside
the necessary design limits of plus or minus 250mV.

To eliminate this drift, a forward biased diode,
formed from another base emitter junction (TRE), is
connected in series with TRD. A junction biased in
this way exhibits a forward voltage of around 600mV,
but it has a negative temperature coefficient of 2mV/
degree C, which cancels the plus 2mV/degree C of the
TRD "Zener" junction.

A variable potential divider is used to tap off an
accurate 5V from the reference line, and is used as an
input to the non -inverting input of the differential
amplifier (TRA and TRB). A capacitor CI 1 is used
to bypass any noise which may be present on this
supply.

Because a 5V reference is used, the differential ampli-
fier can be used in the voltage -follower mode, with the
final 5V output being fed back directly to the inverting
input without the usual potential divider chain being
interposed. This connection gives a maximum value
of loop gain for good regulation, and also increases
the frequency response of the amplifier, giving good
transient response.

DIFFERENTIAL AMPLIFIER
A differential amplifier was used because of its high

voltage gain and absence of temperature problems
which affect single -ended designs.

The output of the "error" amplifier is taken from the
collector of TRA and used to drive the base of TR1
which, with the series pass power transistor TR2,
forms a compound emitter follower with a very high
current gain, and consequently low output impedance.
TR2 has to pass all the current required by the load,
which could be as high as 1A, and is therefore a power
device bolted to a heat -sink.

FOLDBACK CURRENT LIMITING
The foldback current limiting circuit is provided by

TRC with R21, R22, and R23. The following para-
graphs describe its operation using Fig. 12.

As many constructors are aware, a short-circuit on
the output of a semiconductor regulator can wreak
havoc with the regulator devices in a matter of micro-
seconds, and with a project of this complexity a short-
circuit is very likely to occur, especially in the early
stages of testing. Protection against this sort of disaster
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Metrosound
Audio

Products

ST. 20 Stereo Amplifier
Good looks apart the ST.20. offers

outstanding performance equal to am-
plifiers selling at two or three times the

price which makes it one of the best buys on the High Fidelity.market.
All silicon solid state circuitry using 20 transistors and 2 diodes
provides a full 20 watts r.m.s. output (10 watts r.m.s. per channel).
Conservatively rated components are used throughout to ensure
long term reliability and stability. Press button selector switches are
a feature of the ST.20 for magnetic phono, crystal phono, radio
tuner, tape, mono/stereo and on/off facilities.
The slimline cabinet in teak veneers and the front panel fascia of

Stereo 10-10 Compact System
Expertly designed and providing outstanding quality reproduction. Not just
another compact system but a true "sound Centre" incorporating an all
silicon transistor amplifier, Garrard 3000 autochanger and two Metrosound
HFS.10 speaker systems. Output 20 watts rms. (10 watts rms. per channel)
Bass, Treble, Volume and Balance controls. Input for tuner. Tape record
outlet. Price £77.6.4.

F Please send full details of
 ST.20 Amplifier  10-10 Compact  Speakers

NAME

ADDRESS

F

brushed anodised aluminium finish witn
gleaming silver trims combine to give a look of
expensive and stylish elegance.
Size 151" x 3k" x 10".
Price £36.0.0.
"Its performance is not just on the fringe
of the specification - as happens with
many low-priced amplifiers -it is well
within it and well within the require-
ments for hi-fi"

F. C. Judd "Hi-Fi Sound" August 1970

®DESIGN
CENTRE
LONDON

ACCEPTED BY THE
COUNCIL OF INDUSTRIAL
DESIGN FOR INCLUSION

IN DESIGN INDEX

Metrosound Speaker Systems
MODEL HFS.10 10 watts handling capacity. Bohm impedance. Teak
finish. Size 14" x 9" x 7". As used in the Stereo 10-10 Compact System
and available in matched pairs at £26.3.8.

MODEL HFS.20 20 watts handling capacity. 8 ohm impedance. Teak
finish. Size 23" x 11i" x 101". Price £18.10.0. each.

Available from all leading high fidelity dealers
Designed and Manufactured in England by

metrosound
Metrosound Manufacturing Co. Ltd., Audio Works,

Cartersfield Road, Waltham Abbey, Essex.
Telephone: Waltham Cross 31933
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who wants aCR,000+paa.
opportunity in the dynamic
new computer industry?
NOT as a PROGRAMMER but an
OPERATOR - No maths and no special
education.
Now for the first time anybody can train outside the computer
industry for a lucrative career as a computer operator, with
actual experience on an Eduputer.
Who created Eduputer? The internationally famous company
Programming Science International. They developed it to the
specific requirements of the massive New York city training
board and its practical results have been one amazing success
story.
We are proud to have been selected as the only commercial
training organisation permitted to use the Eduputer in the U.K.
Thanks to Eduputer, nine out of every ten can learn to
operate the most advanced computers in only four
weeks. Unlike Computer Programming, no special
educational qualifications and no maths required. Just
you and the incredible Eduputer!
Jobs galore! The moment you qualify, our exclusive computer
appointments bureau introduces you to computer users every-
where with good jobs to offer (up to £40 a week full-time, £50
a week as a temporary). More than enough to go round, too-
because 144,000 new operators will be needed over the next
five years alone.
This is your big opportunity to get out of a rut and into the
world's fastest -growing industry. And remember-LCOT is the
only commercial computer school to have Eduputer. It means a
lot to employers.
Telephone: (01) 437 9906 NOW!
Or post the coupon today for full details FREE and without
obligation.

1111111.11.M1111E1111111111111111111IMMEIM
London Computer Operators Training Centre,
B30, Oxford House, 9/15 Oxford Street, London W.1.
Telephone : (01) 437 9906.
127/131 The Piazza, Dept. B30, Piccadilly Plaza, Manchester 1.
Telephone: (061) 236 2935.
Please send me your free illustrated brochure on exclusive
Eduputer "hands on" training for computer operating.

Name

Address

Tel.:

111111111MMMIIMIIIIMMMMM

HST
VALVE MAIL ORDER CO.

BLACKWOOD HALL,
WELLFIELD RD., S.W.16

SPECIAL EXPRESS MAIL ORDER SERVICE
All orders post free!
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5/- HC117311005 107//-6

0044M
0045

3/6
3-

111256 10/0 ACY17 6/- BF194 3/6 K8100A 4/- 0046M 3/8
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SEMI -CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER £12-19-0

SEND S.A.E. FOR LIST OF 3,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers: Mon -Sat 9 a.m.-5.30 p.m.
Closed Sat. 1.30 p.m. - 2.30 p.m.

Terms C.W.O. only I Tel. 01-769 0199/1649
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Fig. I2a. Circuit diagram of the 5V regulator circuit including foldback current limiting
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Fig. 126. Skeleton circuit of a 5V regulator with constant
current and foldback current limiting
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is easily provided by adding a current limiting circuit,
of which there are numerous designs available, the
simplest being the one transistor "constant current"
arrangement.

A skeleton circuit of the regulator with this kind of
limiting is shown in Fig. 12b, along with its limiting
characteristic. The operation is quite straightforward;
a current sense resistor in series with the 5V supply is
used to develop a voltage proportional to the current
drawn.

When this voltage approaches the Vbe of the current
limit transistor, it turns it on, diverting some of the base
drive to the series pass transistor, and causing the out-
put voltage to fall to maintain the preset current. If
the load on the supply is reduced to zero ohms (i.e. a
short circuit) the output voltage falls almost to zero
allowing only a current preset by the sense resistor
value to flow.
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The short-circuit current must be set to greater than
the permissible load current. For this particular
regulator this would be up to 1A, giving a very high
dissipation in the power transistor under short circuit
conditions, because most of the unregulated voltage
appears across this device.

HANDLING THE HEAVY LOAD
This problem could be overcome by using a heat

sink large enough to handle the extra dissipation under
fault conditions, but there is a much simpler method
that is used in this regulator and requires only the
addition of two resistors.

In Fig. 12b these extra resistors have been added,
and are used as a potential divider to "buck -out"
the voltage developed across the sense resistor, pre-
venting it from turning on the transistor at the previous
current level.

With the resistor values used in this regulator, the
limit transistor will not be able to turn on until the

COMPONENTS . . .

ALARM & 5V REGULATOR BOARD
(a) Alarm Oscillator (b) 5V Regulator

Resistors
R3 821a2 RIO 5600 RI4 15kf2 R2I 3.3k12
R4 I Id/ R I 15600 R I5 I kf2 Rn 3.30 4W
R5 5600 R12 56011 R I 6 1.8kf2 R23 lid/
R6 8.2k0 R13 2700 R I 7 8202)
R7 5600 R18 3.3k0
R8 13.2k12 R I9 3.31(12
R9 11(0 R20 1.8k11

Potentiometer
VR I I kfl linear helical
(Painton Bourns type
224P-1-102)

Capacitors
C4 22pF tantalum I5V
C5 0. I pf met. foil 250V
C6 22pF tantalum I 5V
C7 0.1pF
C8 0.047µF

met. foil

C9 0.047µF
250V (Mullard C28I)

Diode

Transistors

CIO 0.1µF met. foil 250V
CI 1 0.1pF met. foil 250V
Cl2 2242.F tantalum I 5V

D3 152120,
I2V 400mW Zener

TR 12N706
TRS MJE52I (with mica

washer)

Integrated Circuits
1C15 SN7483N (BP83)
1C16 SN7483N (BP83)
IC17 SN7430N (BP30)
IC18 SN7400N (BP00)
IC19 CA3046 (R.C.A.) IC20 CA3046 (R.C.A.)

Further notes on purchasing i.c.s given in the article
"Making the Most of Logic ICs" last month

Miscellaneous
52 2 -bank printed thumbwheel switch 10 -way (see

text) (Birch-Stolec or Radiospares)
53 Miniature toggle switch, single -pole, changeover
LSI 40f2 or higher miniature
"Dualine" type DLI09/22 printed circuit card

(Shirehall Electronics Ltd., Station Yard, Borough
Green, Sevenoaks, Kent)

current drawn approaches IA, instead of the 250mA
level set with constant current limiting and the same
sense resistor.

When the transistor does turn on, however, the out-
put voltage will drop, removing the effect of the
"bucking" voltage and reducing the output current.
When the output load becomes a short on the output,
the final voltage will have dropped almost to zero, and
the output current fallen to less than half the value at
which limiting began.

This effect is termed "fold -back" limiting, for obvious
reasons, and cuts the dissipation in the power transistor,
under short circuit conditions, to about a third of that
obtained with "constant current" limiting, operating
at the same maximum current-a very worthwhile
return for a couple of resistors.

In the prototype the limiter began to operate at about
1A, and with a shorted output the current dropped to
400mA, although resistor tolerances will affect these
figures with later versions. The current limiting
transistor TRC, is contained within the CA3046, which
gives the added advantage that the operating and short-
circuit current will decrease as the chip warms up, due
to the negative temperature coefficient of the device's
Vbe, giving a degree of thermal feedback.

OUTPUT VOLTAGE CONTROL
The output voltage of the regulator is not affected

by the limiting circuitry under normal conditions, be-
cause the feedback to the error sensing amplifier is
taken from after the current sense resistor R22, the
voltage drop across this resistor being automatically
allowed for by the amplifier.

The capacitor C12, which should either be a 22/tF
tantalum type or an aluminium electrolytic in parallel
with a 0.1/1F paper capacitor, reduces transient spikes
on the output and also ensures that the regulator
remains stable at all times.

Using a miniature helical preset potentiometer for
VR1 allows accurate setting of the output voltage. This
type of component also features excellent temperature
and long term stability. There is, however, no over-
riding reason why a single turn rotary control should
not be substituted as an economy if a sacrifice of these
qualities can be tolerated.

The construction of the regulator should precede
that of the alarm circuitry; details of these will be given
next month before describing the main power supply.
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BSR 4 -SPEED SUPERSLIM
AUTO RECORD CHANGER
Plays 12', 10" or 7' records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. Size 131
111in. Above v. 41Cal1:11111'' '
motor board 31in. ."- *Ids 
below 2Iin. AC 200,250v. - -2-

with STEREO, MONO XTAL L7 Pd°'t

BSR UA70 Stereo/Mono Transcription LI 4Auto Changer. Calibrated Stylus Pressure.
BSR Minichanger UA50 Stereo 'Mono.
Plays 12", 10" or 7" records. L8
Size 12 81in. AC 2001250v. Post 5 .

GARRARD PLAYERS with Sonotooe 9TA Cartridges.
Stereo Diamond/Mono Sapphire. SP25 Mk II 115.
AT60 Mk II Stereo £15. Model 3000 Stereo £13. Poet 5 -.

RECORD PLAYER PORTABLE CABINET 75'_lSpace for amplifier and autochanger. Post 5 -.
RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
2 -stage with triode pentode valve, 3 watts output. Tone and
volume controls. Isolated mains transformer. Knobs.
loudspeaker, valves ECL82, EZ80. Response L450-12,000 cps. Sensitivity 200mV. Post 5 .

RCS 2 WATT AMPLIFIER with loudspeaker and E3valves UCL82 and UY85. Post 5'-.
R.C.S. TEAKWOOD BASE Ready cut out for 65 /_
mounting (state player make and model`.
R.C.S. PLASTIC COVERS FOR ABOVE BASE. AC
Durable holed plastic, attractive appearance. s-
EMI PICK-UP ARM. With mono xtal and stylus 25 .

EMI JUNIOR 4 SPEED RECORD PLAYER. Mains 3
operated motor, turntable and pick up. Post 5 . ''

HI-FI PICK UP CARTRIDGES
GP94 55,.'; 0P93 40/-; GP91 30:-; GP87 19 , ACOS
L.P. only 10 . All standard fixing complete with stylus.

CRYSTAL MIKE INSERTS
11 dia. 6 . ACOS 1;' dia. 12 . 13513, 1 dia. 9

PORTABLE AMPLIFIER
Portable mini p.a. system.
Many uses - ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc. Attractive
reline covered cabinet,
size 12 9 4in., with
Powerful 7 410. speaker
and four transistor one watt
power amplifier. Uses PP9 battery.
Brand new with famous makers' guarantee. 7C 1_

Post  "/
WEYRAD P50- TRANSISTOR COILS

RA2W Ferrite Aerial..13,- Spare Cores 7d.
One. P50,'lAC 6'. Driver Trans. LFDT4 10'.
LF. P50/2CC 470 kc 07 Printed Circuit, PCAI 10-
3rd I.F. P50 3CC........07 J.B. Tuning Gang 11 -
P51,1 or P51 2 . 6, 7 Weyrad Booklet 2 -
P50,'3V 6;7 OPT1 11 -
Mallard Ferrite Rod 8 fin. 4'-. 6 x 1m. 5 -

VOLUME CONTROLS' 800km Coax 9d. yd.

Long spindles. Midget Size BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L'S 3,'-. D.P. 5:- 40 Yd. 28,'-; 60 yd. 40,'-.
STEREO L S 11,-, D.P. 15 FRINGE LOW LOSS 2,
Edge 5K. S.P. Transistor, 5,-. Ideal 625 lines i p1

WIRE -WOUND 3 -WATT POTS. WIRE -WOUND 3 -WATT
Small type with small knob. STANDARD SIZE POTS.
Values 1012 to 30 K., C LONG SPINDLE

`"
/_

Carbon 30 K to 2 meg. 10 OHMS to 100 K. ,

VEROBOARD ff 15 MATRIX
2; din. 3;9. 2; 3/in. 312. 3; 31in. 3/9. 3; Sin. 5 2.

EDGE CONNECTORS 16 way 51.; 24 way 7;7.
PINS 38 per packet 3/5. FACE CUTTERS 7, 7.

S.R.B.P. Board 0.15 MATRIX 2!in. wide 7d. per lin..
31in. wide 9d. per lin.; Sin. wide 1;- per lin. (up to 17in.1.
S.R.B.P. undrilled Ain. Board 10 Sin.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 23in. sides,
7 4in., 6;-; 11 3in., 81-; 11 Tin. 10,'-; 13 9in., 12.'-;
15 14in., 15;-; 9 7 2in., 8,6; 14 11 2in., 14:6.
ALUMINIUM PANELS 18 s.w.g. 12 12in. 7 ; 14 gin.
8;-; 12 Sin. 5,' ; 10 7in. 41-; 8 6in. 3,' ; 6 2,'

flinch DIAMETER WAVE -CHANGE SWITCHES. 2 p.2 -
way, or 2 p. 6 -way, or 3 p. 9 -way 5, each. 1 p. 12 -way, or
4 p. 2 -way, or 4 p. 3 -way - each. 1 inch DIAMETER
Wavechange " MAKITS 1 p. 12 -way. 2 P. 8 -way. 3 p. 4 -

way, 4 p. 3 -way, 6 p. 2 -way. 1 wafer 121-, 2 water 18 -. 3
wafer 24;-, 4 wafer -, 5 wafer 36.'-, 6 wafer 42 -.
TOGGLE SWITCHES, sp. 2,9; sp. dt. 37; dp. 3, 7; dp. dt. 4 7

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive
LOW RESISTANCE HEADPHONES 3-5 ohms....
DE LUXE STEREO HEADPHONES 8 ohms .

"THE INSTANT"
BULK TAPE
ERASER AND
RECORDING
HEAD
DEMAGNETISER

40 -
65 -

35 -I

GENERAL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE

for Mike, Tape, P.U., Guitar.
Battery 9-12v. or H.T. line 200-300v. D.C. operation. Size
11" 11" 1". Response 25 c.o.s. to 25 Ka's, 26 db gain.
For use with valve or transistor equipment.
Full instructions supplied. Brand new. I8/-Guaranteed. Details S.A.E. tree

NEW TUBULAR ELECTROLYTICS
2/350V .. 2:9 100/25V .. 2

2.'9 250,'25V ..
131450V .. 2.9 500/25V .. 4'-
16,'450V .. 3;- 8 +8/450V 3,7
32/450V .. 4,- 8+18,'450V 4,-
25/25V 2/- 16+18/450V 5 - 32 -,. 32 + 32;350v. 817
50150V .. 2;- 32 +32/350V 5,- 100 +50 +50/350v.9,1
SUB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8,18, 25, 30. 50, 100,
200mF 15V 2:-; 500. 1000mF 12V 3,7; 2000mF 25V 7; -.
CERAMIC. 1pF to 0.01mF, 9d. Silver Mica 2 to 5000pF, 9d.
PAPER 350V-0.1 9d, 0.5 2/6; lmF 3:-; 2mF 150V 3'-.
500V-0.001 to 0.05 9d; 0'S 11.: ff 25 1, 6; 0.47 5,-.
1,000V-0.001, 0.0022, 0.0047, 0.01, ff 02, 1'6; 0047, 0 1. 2,9.
SILVER MICA. Close tolerance 1",,. 2.2-500pF 1:7; 560-
2,200pF 2'-; 2,700-5,600pF 4;-; 6.800PF-0.01, mfd 6,'-; each.
TWIN GANG. "0-0" 208pF +176pF. 111-: Slow motion
drive 365pE +365pF with 25pF +25pF, 500pF slow
motion, standard 9,'-; small 3 -gang 500pF 22 -.
SHORT WAVE SINGLE. 25pF, 50pF, 11, -.
CHROME TELESCOPIC AERIALS 23in. Swivel base 4 -.
TUNING. Solid dielectric. 100pF. 500pF, 7;- each.
TRIMMERS. Compression 30, 50, 70pF, 1;-;
100pF, 150pF. 1; 7 : 250pF, 117; 800 pF, 750pF, 2.-; 1000pF.2
RECTIFIERS CONTACT COOLED half wave 6OmA 7'7;
85mA 9:7. SILICON BYZ13 6,-; BY100 10;-.
Full wave Bridge Rectifiers 75mA 101-22150mA 19 7.
EX -GOVT. RECTIFIERS 250v. 200mA 6:-.
NEON PANEL INDICATORS 250v. AC DC Red or Amber 4.-.
RESISTORS. Preferred values, 10 ohms to 10 meg.

w., I w., 1 w., 20% 3d.: 2 w. 1,'-.
HIGH STABILITY. ! w, 2% 10 ohms to 10 meg.. 2,-.
Ditto 5",.. Preferred values 10 ohms to 22 meg.. 9d.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K. 21- each; 21 watt. 1 ohm to 8.2 ohms. 21 -

CAN TYPES
16+16/500V 11 -
50 +50/350V 7 -
60 +1001350V 11,7
32+32/250V 3.7
32 +321450V 8,7

Q MAX CHASSIS CUTTER
Complete: a die, a punch, an Allen screw and key

!in. 16/7 111. 17,7 12in. 19;7 1/in. 24/- 2 L in. 44,3
;in. 16/7 lin. 19'7 11 in. 20/7 1 lin. 29:- 2!in. 57,3
On. 18.9 11,in. 19,7 Ian. 21 7 2in. 39,9 lin. aq. 36,7

AM - FM VHF TUNING GANG
Super quality small line 1: 11in,

plus spindle 1! lin. 365 +365 pF
with 25 +25 pF. British made. Geared
slow motion drive 6 :1. Plastic dust
cover. 613A tapped front fixing.

101- POST FREE

MAINS TRANSFORMERS II._ oesat

250-0-250 50 mA. 8.3 v. 2 amps, centre tapped 22:-
250-0-250 80 mA. 6.3 v. 4 amp.
250-0-250 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. 381-
350-0-350 80 mA, 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. 38'-
300-0-300 v. 120 mA., 6.3 v. 4 a. C.T.; 6.3 v. 2 a. 50; -
MINIATURE 200 v. 20 mA., 6.3 v. 1 a, 21 2 1.in. 15/ -
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 2; , 2; 2in. . 18/ -
HEATER TRANS. 6.3 v. 1! a 11,' -
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 6.3 v. 1; amp. 16,' -
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5,
6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 a.
1 amp., 6, 8, 10,12, 16, 18, 20, 24, 30, 36, 40. 49, 80. 38' -
AUTO TRANSFORMERS 0-115-230 v. Input.Output,
60w. 24/-; 150w. 38/-; 500w. 15: 1000w. £12.
CHARGER TRANSFORMERS. Input 200.250v
for 6 or 12v.. 1'.amp., 24,'-; 4 amp., 38,'-.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 1; amp. 8;-; 2 amp. 11,-; 4 amp. 1; -,

E.M.I. 131 ; 8in.
LOUDSPEAKERS
With flared tweeter cone and ceramic
magnet. 10 watts.
Bass res. 45-80 cps. 45Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 3/- each
Also with twin tweeters. 4
With crossover. 10 watt. 4-
State 3 or 8 or 15 ohm. Post 3:- each
Recommended Teals Cabinet /5
Size 16 10 gin. Post 5 ".

/-

MINI -MODULE
LOUDSPEAKER KIT
10 WATT 65 - CARRIAGE 5 -

Triple speaker system combining on ready cut baffle.
; in. chipboard 15 in. 8; in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit has a low resonance
cone. The Mid -Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 3 or 8 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE.
16 10 9 in. Modern Scandinavian Es Post 5 -fluted front design for Mini -Module.

200/250 v. A.C. Leaflet S.A.E. * RADIO BOOKS - LISTS
Minimum Post and Packing 2 -. RETURN OF POST DESPATCH. HI-FI STOCKISTS.

RADIO COMPONENT SPECIALISTS
S.A.E.

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9
1

30-14,500 c.p.s., 12in
double cone, woofer and
tweeter cone together
with a BAKER ceramic
magnet assembly having
a flux density of 14,000
gauss and a total flux of
145,000 Maxwell,. Bass
resonance 40 c.a.,. Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 c.a.,.
with tweeter, crossover,
haft and 11 1.10.0
instructions. 4'.

BAKER " GROUP SOUND " SPEAKERS 8 or 15 ohm.
'Group 25 "Group 35' ' Group 50'
12 inch 17 12 inch IQ 15 inch 19
25 watt 4. 35 watt 50 watt I" 

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 10 or 12in round Loudspeaker £9 Post 5/-.
For 13 8in or Sin round Loudspeaker . 25 Post 5'-.
For 10 6in or 6;in round Loudspeaker .. £4 Post 15:-.
LOUDSPEAKER CABINET WADDING 18in wide, 3,- ft

TWO-WAY CROSSOVER NETWORK 3,000 cis
With variable tweeter attenuator giving accurate highjlow
frequency balance. Mounted on panel 511n. 4in. with
control knob, tweeter and woofer leads and input

38terminals.Suitable for 3 to 8 ohm impedance. Post 2,-.

Horn Tweeters 2-16kc,s, 1011, 8 ohm or 15 ohm 301,
De Luxe Horn Tweeters 2-18 Keil', 15W, 8 ohm 601,
ELAC Moving Coil De Luxe Cone Tweeters 3 or 15 ohm 361-.
TWO-WAY 3000 cu.,. CROSSOVERS 3 or 8 or 15 ohm 19/-.
PECIAL OFFER! 80 ohm. 21in, 21in. dia.; 35 ohm, 3 in.

25 ohm, 3io. dia.; 8 4in; 8 bin.
18/ -EACH5 ohm, 31in. dia.; 7 4in; 8 Sin.

8 ohm 8 4in; 3 ohm, 23in, Sin, Sin, 5 Sin, 7 4in.
LOUDSPEAKERS P.M. 3 OHMS. 61in 22'-; 8 Sin, 25;-;

2!in 18;-; Sin 351-; 10 eta
in. WOOFER. 8 watts max. 20-10,000 cps. 8 or 15 ohm. 36, -.

ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm Hi-.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS

in or 10in or 12in, 3 or 15 ohm 39,'-.
OUTPUT TRANS. EL84 etc. 5/-. MIKE TRANS. 50:112,-.

PEAKER COVERING MATERIALS. Samples Large S.A.E.
GOODMANS OUTPUT TRANSFORMER 4 watt push pull for
valves EL134, etc., 3, 8 and 15 ohms 17,'-. Post 4/-.

VHF -FM TUNER FRONT END
88-108 Mc,s

Transistor FM tuner
oscillator and frequency
changer printed circuit.
Slow motion tuning gang
condenser. Ready wired
and tested including two
transistors AF124 and
AF125. A total of 29
components. Size 2;::2

2in. Requires I.F. and
Detector stages 10.7 Mica
9 Volt. Connection details
supplied but we have no
further information
available.45/ -Free

ALL EAGLE PRODUCTS
SUPPLIED AT LOWEST PRICES.

ILLUSTRATED EAGLE CATALOGUE 5'-. Post free

BARGAIN AM TUNER. Medium Wave
Transistor Superhet. Ferrite aerial. 9 volt. L4

BARGAIN 4 CHANNEL TRANSISTOR MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner E3with separate controls into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mu, Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. L 10Walnut Cabinet. Size 7 5 4in.
BARGAIN FM TUNER as above, f7. 10Chassis only, less cabinet.
FM STEREO MULTIPLEX ADAPTOR for above or ts
general use. Ready made with 4 transistors. 6 diodes

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 1/.10
Push -Pull Ready built, with volume control. 9v..."
COAXIAL PLUG 1,3, PANEL SOCKETS 1 3. LINE 3;7.
OUTLET BOXES. SURFACE OR FLUSH 5,-.
BALANCED TWIN FEEDERS 11- yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open -circuit 2/9, closed circuit 417;
Chrome Lead Socket 7[7. Phono Plugs 1:-. Phono Socket 1/-.
JACK PLUGS Std. Chrome 31-; 3.5mm Chrome 2/9. DIN
SOCKETS Chassis 3 -pin 1,7; 5 -pin 21, DIN SOCKETS
Lead 3 -pin 3;7; 5 -pin 5,'-. DIN PLUGS 3 -pin 3/7; 5 -Pin 5'-.
VALVE HOLDERS, 1,'-.; CERAMIC 1/7; CANS 1,'-.

E.M.I. TAPE MOTORS. 120v. or
240v. AC. 1,200 r.p.m. 4 pole 135mA.
Spindle 0.187 0.75in. Size 31 25 '-2 21in. (illustrated). Post 3,'-. /

BALFOUR GRAM. MOTORS.
1510invi.or

Spindle
AC. r.p.m. 4. pole

2! 21 1:in. Post 3/-. I /I
CUSTOMERS FREE CAR PARK. CALLERS WELCOME.

337 WHITEHORSE ROAD, CROYDON
Open 9.6 p.m. (Wednesdays 9.1 p.m., Saturdays 9-5 p.m.)

!MM.

List 1,-. Written guarantee with every purchase. (Export: Remit cash and extra postage.)Buses 133,68 pass door.S.R.Stn.Selhurst. Tel. 01-604-1006
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1N6064
18940
2N6146
2N697
2N706
2N1131
2N1182
2N1302
2N1303
2N1304
21(11309
2N1613
2N1711
2N2147
2N2218
2N2219A
2N2483
2N2484
2N2646
2N2904
2N2924
2/42925
2N2926
2N3053
2N3054
2N3095
2N332.3
2N3663
2N3702
2N3703
2193704
2N3705

ELEC'TRIH-Vii-ME
EVERYTHING BRAND NEW & TO SPEC.  LARGE STOCKS  NO SURPLUS

BARGAINS IN NEW SEMICONDUCTORS
Many items at new reduced prices. All power types supplied with free insulat og mete

11(914 1/5 I 2N3706 8/6 40512 50/- BC147
1/43744 4/- ' 2N8707 2/6 40602 916 BC148
1144148 1/9 21(8708 8/6 AC107 MIMI BC149

4/- 21(3709 8/6 AC126 4/- BC163
1/- 2918710 2/5 AC127 4/- BC164
3/6 2279711 2/6 AC128 4/- BC167
3/5 21(3731 114/- AC176 6/- BC168

2N3799 9/- ACY22 416 LT2148819 7/- ACY40
21(3820 111/- ACY41 6/- BC168
21(3904 7/S AD142. 14/3 BC189
21(3906 7/6 AD149 12/- BC177
21(4058 4/- AD181/A0162 BC178
2N4059 4/- (matched) 14/- pr. BC179
2N4060 4/- AF114 7/- BC182L
21(4061 4/- AF116 7/- BC183L
21(4062 4/- AF116 4/4 BC184L
21(4284 3/- AF117 6/8 BC186
21(4286 3/- AF124 7/6 BC212L
2N4289 3/- AP127 7/- BC213L
2/44291 3/- AF120 9/6 BC214L
21(4292 3/- AF180 16/6 BCY70
21(4410 4/9 AF239 9/9 BD121
2919062 12/5 ASY26 CI BD123
21(5163 0/- ASY27 5/5 BD124
2N5190 RV- A8Y28 6/6 BF167
2145196 mks B6041 15/- BF178
21(5467 5/0 BA102 6i- 1114180
2N5458 5/9 BA166 4/- BF194
2146469 5/5 BA130 4/6 BF196
40250 14/11 BA145 6/6 BFX29
40361 12/6 BC107 11/11 BFX84
40362 18/- BC108 5/6 BFX85
40406 16/3 BC100 BFX87
40408 14/6 BC123 11/- HERBS
40430 37/- BC126 11/- BEY60

6/35/9

0/11
4/-
4/-
4/6

6/-
7/-

19/-
9/3

16/6
6/3
9/8

10/9
11/-
4/-
4/6
28
6/6

14/3

10/9
11/6

1/11
2/6
2,6
2

3/-
8/-
3/-
7/-
7/0
3/0
38
5//9

2/3
2/6

6/3
6/-
2/6
2/8
2/6
3/6
6/-
6/-

4/-
8

81/-

110/-
3

10/6/6
18/-
7/-
7/6
6/8
6/9
7/-
6/9
6/3
4/6

BFYII
BSX20
BY164
BY238
C108B1
MC140
M.1481
M1491
MPF102
NKT403
NKT405
0.4.47
0A90
0A91
0A99
0A200
0/4202
0071
TIP31A
TIP32A
TIS43
ZTX300
ZTX301
ZTX302
ZTX303
ZTX304
ZTX600
ZTX601
ZTX6fr2
ZTX503
ZTX604
ZTX530
ZTX631

3/9
10/-

2/8
14/6
5/-

27/-
80/-

7/6
15/6
16/-

1/9
1/8
1/3

13/11/-

2/-
7/6

16/-
80/-
10/8

3/6
3/6
46
4/6
6/9

5/-
6/-
51-

11/-
6'9

PEAK SOUND PRODUCTS
ENGLEFIELD AMPLIFIER

12 + 12
- .11 I watts RMS

Der cbarenel

Stereo amplifier in modular kit form (including cabinet)
12 watt, per channel 838.9.0. Cabinet kit only U. These
prices nett.

BAXANDALL
SPEAKER SYSTEM
Designed by Peter Ilaxandall. Superb
reproduction for its size. Handles 10 watts
with ease. Uses ELAC 110 69RM109
speaker unit. Kit 013.12.0 nett.; built
619.0.6 nett.

MAINLINE AMPLIFIER KITS
RCA/SGS designed Mail) amplifier kite. Input sensitivity
500-700mV for full output into 80.

Kit price Suitable ouzel.
Power including components power 'apply ail
12W 188;- nett 112/-
26W 190:- nett N/A
40W 210 - nett 1115/1
70W 252 - nett 138/10

RESISTORS
Oode

C
C

MO
WW
WW.

Tolerance Range

5 ?,
5%

10%

Values
available

E12
E24
E12
E24
Ell

1 tog 10 to 99 100 up
(see note below

132 16d
54d Sd
5.6d 2t1
3d 2.5d
6d 54

EV. 1/6d all quantities
E12 1/6d all quantities

7W 6% 12 0-10k 0 E12 1/94 all quantities
CODES: C - carbon film high stability low noise. MO - metal oxide Electrosil TR2 ultra low noise. WW ..., wire
wound Plessey.
VALUES: E12 denotes aeries: 10, 12, 16, 18, 22, 27, 33, 39, 47, 56, 68, 82 and their decades. E24 denotes series: as E12
plus 11, 13, le, 20, 24, 30, 36, 43, 41, 62, 76, 91 and their decades.
Prices are in pence each for sans ohmic raise and power rating,
NOT mixed values. (Ignore fractions of Id on total resistor
order.)

15d
175d
1.75d
226d
45d
7d

Power

1/20W
9W
kW

1W
kW
1W
3W

5%
10°'
2%

10% 4 1/200
5%

82 0-220k
4.70-330k0
4.70-10110
4-70-10110
4.70-10120
100=1110

0.220-3'90
120-10k0

30 WATT BAILEY AMPLIFIER KIT
Sensitivity 1.2V for full output into 80. Transistors and
PCB for one channel CAA Translators and PCBs for
two channels 514.11.0. Capacitors and resistors (metal
oxide) 44/- per channel.
Complete unregulated power supply kit 2445.0.

ZENER DIODES
5% full rouge E14 values: 400mW: 2.7V to 30V 5/9 ea.
1W: 6.8V to 82V 9/- ea. 1-15W: 4-7V to 76V LIU- ea.
Clip to increase I -SW rating to 3 watts (type 266F) 94.

INTEGRATED CIRCUIT AMPLIFIERS
SINCLAIR IC.10 complete with instruction book giving
amplifier circuit details and range of applications. 59/6 nett.
Components pack for stereo inc. mains transformer,
controls, etc., 14.15.0 nett.
PLESSEY 8L4011A, Only 42/6 each nett. 3W Into 7.50 for
IRV supply. Application data 5/-: free with two or snore.

WAYECHANGE SWITCHES LONG SPINDLES
1P 12W; 2P 6W; 3P 4W; 9P 3W .. 4/9 each

SLIDER SWITCHES D.P.D.T. .. IV- each

NEON INDICATOR LAMPS .0 toopiaov
Square bezel, red only .. 11/9
Round chrome bezel red, amber, clear .. .. 4/9 each
Toggle switches, 250V a.c. 1.4A. Chrome dolly and
chrome milled nut S.P.S.T. 3/9; N.P.D.T. VS; D.P.D.T. 6/9;
S.P.D.T. centre off 12,

11-Da's put an end to "binlimesting". Components just
plug in. Saves valuable time. Use components again and
again. S-DeC (70 points) only 80/-. Compact T-DeC,
increased capacity, may be temperature -cycled. T-DeC
(208 points) only 51),(-. Full range stocked.

ELECTRCaLUE

MULLARD POLYESTER C280 series
250V 20%: 0-01, 0.022, 0.033, 0.047, Sd ea.; 0.068, 0.1,
96 ea.; 0.15, 11d; 0.22, 1/-. I0%: 033, 1/5; 0.47, 1'S;
0.68, 2/3; 1µF, 8/9; 12/2P, 4/8; 2-2p,F, 4/9.

MULLARD SUB -MIN ELECTROLYTIC
C426 range axial lead 1/S each
Values (µr/V): 064/84, 1/40, 1.6/24, 2.9/16, 2.5/64, 4/10,
4/40, 6/64, 6-4/6.4, 6-4/25, 8/4, 8/40, 10/2-5, 10/18, 10/84,
12-5/26, 16/40, 20/16, 20/16, 20/84, 25/6.4, 26/23, 32/4,
32/10, 32/40, 32/64, 40/16, 40/2-5, 60/6.4, 50/26, 60/40, 84/4,
64/10, 80/2-5, 80/18, 80/20, 100/6.4, 124/4, 126/10, 126/16,
160/2.5, 200/6.4, 200/10, 250/4, 320/2-5, 320/64, 400/4,
500/2-5.

LARGE CAPACITORS
High ripple current types: 1000/25 6/6; 1000/60 8/2;
1000/100 16/8; 2000/25 7/4; 2000/60 11/4; 2000/100 88/9;
2600/64 15/5; 2600/70 19/6; 5000/24 12/5; 2000/50 51/11;
5000/100 58/3; 10000/15 17/-; 10000/21 24/6; 10000/50
44!--; 10000/70 61/-.

MEDIUM RANGE ELECTROLYTICS
Axial leads: 50/501/9; 100/231/9; 100/40 2/11: 250125 2/8;
330/24 2/6; 2200 3/9; 400/25 3/9; 400/40 4/6; 1000/25
4/-; 1000/40 6/-; 2000/25 6/-.

SMALL ELECTROLYTICS
Axial leads: 4-7/10, 4-7/25, 5/50, 1/- ea. 10/10, 10/25,
10/30, 33/10, 50/10, 1/- en. 24/24, 25/50, 47/25, 100/10,
220/10, 1/3 ea.

ENAMELLED COPPER WIRE even No. 8W0.
only: 2 oz. reek: 16-22 8W0 4/3; 24-30 8W0 5/-;
32, 34 MFG. 5/5; 36, 38 SWG, 6/5. 4 no. reels: 16-22
SWG only 7/8.

CARBON TRACK POTENTIOMETERS, long spindles.
Double wiper ensures minimum noise level.
Single gang linear 2200 to 2.2Mft ere
Single gang log 4.7K 0 to 2.2M 0 LS
Dual gang linear 4-7K 0 to 22M0 8/3
Dual gang log 4.7K0 to 2.2110 CS
Log/antilog 10K, 47K, 1110 only 1/6
Dual t only 0/0
Any type with IA D.P. mains switch, extra 5/8.
Please note: only decades of 10, 22 and 47 are available
within ranges quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only 1000, 2200
470 0, 1K, tiK2, 4K7, 10K, 22K, 47K, MIK, 220K, 470K
1M, 2112, 6M, 10M G. Vertical or horizontal mounting
1/- each.

COMPONENT DISCOUNTS
10% on orders for components for £5 or more. 16% on
orders for components for 019 or more (No discount on
nett items).

POSTAGE AND PACKING
Free on orders over 112. Please add 1/6 if under. Over-
seas orders welcome: carriage charged at cost.

HAVE YOU HAD YOUR
ELECTROVALUE CATALOGUE ?
48 pages -thousands of items -
packed with information, generously
illustrated with product, pictures and
technical diagrams -2 - post free.
Add 4 - if sent overseas by air mail..

Dept. PE711, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9-5.30; Sat. 1 p.m. Tel.: Egham 5533 (STD 0784-3). Telex 264475
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BATH GOSSIP
"Daddy", chorused my two girls

the other day, "Mummy says you're
trying to talk through your bath -
water. Is that true?" Well how can
you best answer this sort of question
when you have the bath half -full of
tepid water and a whole maze of
electronics and tangled wires con-
nected to electrodes dipping over the
side!

"You look as if you're going to
'lectracoot yourself", they continued,
quite unconcerned about the un-
answered question, "Can we help?"
Since I had no immediate desire to
meet an early demise, I thought it
prudent to explain just what was
going on.

Actually, I had for a long while
been toying with the possibility of
using one of Marconi's earlier ideas
for transmitting through water. His
technique, which he later abandoned,
was to utilise a pair of conductors on
one side of a river connected to a
carbon microphone and battery, and
another couple of electrodes on the
opposite bank hooked up to a pair of
headphones. This arrangement
essentially amounts to a bridge
circuit, which, provided the
impedances between the various
electrodes are maintained as in
Fig. 1, some fair results can be
obtained, but only fair. Put a little
two stage amplifier in at the trans-
mitter and another in at the receiver

and you have something that will
"go -out" quite a way. Try it and
see.

Two hours and four ounces of
liquorice comfits later, and my bath-
tub project, still not off -.the -ground,
saw me leaving this silent epitaph
of despair for the more successful
reaches of the Basingstoke Canal.

WALKING MACHINES
Who, you might well ask, wants a

machine that walks! Particularly
since there are already such
perfectly satisfactory devices as the
wheel, and even caterpillar tracks for
more difficult terrain. Well, it seems
that at least two groups of people are
extremely interested in having a
viable mechanised walker at the
earliest opportunity. One, the Army
Tank Automotive Command in
Michigan, have already got an
experimental "clomper" to play with,
and I understand that such a machine
is likely to be brought into use where
wheels or tracks leave off. This
pretty sizeable piece of "iron-
mongery" is apparently capable of
climbing over objects in its path and
walking through swamps.

The Army machine weighs 1,400
odd kilogrammes and each of the
powerful legs is operated by an
hydraulic "muscle" driven by high-
pressure oil. Incorporated within the
legs are tactile sensors which permit a
degree of force -feedback control, so
enabling any forces encountered by
the machine to be sensed and dealt
with accordingly!

Likely to have a more valid
interest in walking devices are the
gentlemen of the medical profession,
who for years have sought the perfect
walking prosthesis with precious
little success. However, there seems
no reason why hope should be
completely abandoned because Prof.
A. A. Frank of the University of
Wisconsin (who has already com-
pleted a very successful four -legged
creation) is currently engaged in work
on a machine having two legs. This
set-up, he forecasts, is anticipated to
take the place of the conventional
wheelchair and, in time, would give

amputees more freedom than they
currently enjoy.

Coordination of the legs in Frank's
device is envisaged to be under the
direction of a miniaturised digital
computer. This, basically, will
consist of a random access core
memory which can be addressed by
associated read/write registers.
Initially, the handicapped person
would need to make the rather
tedious walking movements via the
artificial legs himself, but once a
satisfactory gait had been established
the data could be written into the
memory for subsequent use. From
then on, whenever walking was
required, the memory would be read
in a continuous fashion, rather like a
tape -recorder using a loop of tape,
so producing cyclic leg action; left,
right, left, right, and so on until they
were required to stop or maybe
perform some other function.

A working prosthesis is expected to
be in existence round about 1972; it
would be nice to think that such
worthwhile devices will be capable of
being mass-produced fairly soon.
Without a doubt the demand will be
high.

CHATTY COMPUTER
For 'umpteen years now, workers

in the field of speech research have
hankered for a computer that could
produce good synthetic speech with-
out the prior need for human
translation of input data into
"machine -language" before it could
"understand". They need hanker no
more, for scientists at the Bell
Laboratories in New Jersey have
recently taught a computer to convert
printed English directly into synthetic
speech.

During the experiments the com-
puter was programmed with a basic
vocabulary of words, together with
their categories and definitions plus
such related data as the pitch, stress,
and timing as used in average normal
conversation. In order to achieve the
most natural sound, the computer
was additionally given mathematical
approximations to the changes in
shape which occur in the human vocal
tract when making speech sounds.

In use, information for conversion
to synthetic speech is fed to the
computer via a conventional teletype
machine. Since the programme
incorporates stress data, one must
trust that its digestion is not upset too
greatly by such word -group
similarities as "a noisy noise", and "a
noise annoys", or, dare I say it, "a
noisy noise annoys". "Burp!"
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

"P.E. Gemini"
Sir-I unfortunately do not know
whether Mr D. S. Gibbs or Mr I. M.
Shaw was responsible for writing the
introductory article for "P.E. Gemini"
Stereo Amplifier, but this preamble
was one of the most interesting
articles which I have read for quite
some time. It could easily serve as a
general guide to basic amplifier design
and pointing out some of the pitfalls
of design and, of course, teaching one
how to gain more useful information
from the various technical data
leaflets published by the manu-
facturers of stereo equipment.

I particularly liked the point
about distortion at low levels. I had,
up till now, thought only that
distortion at the high power levels to
be of importance, and how it could be
"swept -under -the -carpet" by plotting
the graph with a linear scale instead
of a logarithmic one.

Of course, my impression of this
preamble is purely subjective, not
being connected in any way pro-
fessionally with electronics, only in
an amateur capacity, but still never-
theless, possessing a fairly good
knowledge of basic valve and transis-
tor theory through spare time reading
of your own journal and various other
publications. I only hope that next
month's article can achieve the same
level of interest; and I suspect that
with the same author it will probably
surpass it. As always, looking for-
ward to next month's issue.

D. J. Whitaker,
Bromley,

Kent.

- GEMINI "
When the name P.E. Gemini was
adopted for the Practical Electronics
Stereo Amplifier, we overlooked the
fact that Gemini was already associated
with products of the Tripletone Manu-
facturing Co. This company has in fact
used the name Gemini for a range of
low cost amplifiers since 1959. The
current version Tripletone Gemini Mk II
is an all solid state design, previous
models being valve designs. The
output is 5W per channel and the retail
price is £23 10s.

We hope there has been no con-
fusion. In fact the P.E. Gemini and the
Tripletone Gemini Mk II are quite
dissimilar, both in specification and
physical appearance.-Ed.

Beginning
Sir-I was interested to read Mr
Bennett's letter (November 1970)
and I appreciate the difficulty he and
other beginners experience trying to
find suitable books to guide them.
Perhaps my own experience will be of
interest to anyone finding it difficult
to get started.

My interest in electronics began
about 11 years ago at the age of
13. At that time transistors were
relatively expensive, but' I found
that old televisions and radios
could be acquired for next to
nothing, so naturally I began by
building valve circuits. I visited my
local public library, renounced the
children's section forever, and looked
instead at the mysterious books on
electronics. Nearly all of these books
explained how the various electronic
components functioned but hardly
any of them gave practical advice on
making a circuit work.

It was around this time that I
discovered that magazines were avail-
able describing practical circuits and
they proved to be very useful. There
was nearly always some simple
project that I could build and the
more complex designs could be left
until later. I quickly found that the
practical experience helped to make
the theory more meaningful.

After a year or two I was building
circuits to my own designs and some
of the circuits behaved in the most
extraordinary way. There were
audio amplifiers which oscillated and
audio oscillators which didn't. This
was very frustrating at the time, but
clearing the faults was a challenge
and further knowledge was gained in
this way. Progressing from one
mistake to another may not sound
exciting, but its amazing how much
you learn. Touching .the tags of a
capacitor charged to 300 volts d.c.
is a mistake that you learn not to
repeat too often!

Transistors and small components
bring electronics within the reach of
anyone having a table and a few
hours to spare. A 9 volt battery
makes an excellent (and inexpensive)
power supply and a surprising
number of projects can be built
around just two transistors.

My advice to anyone thinking of
taking up electronics is quite simple-

have a go! Read as many books and
magazines as possible and spend as
much time as you can trying out the
circuits that are published.

A. M. Rudkin B.Sc.(Eng.),
St. Albans,

Herts.

Second string boost
Sir-Your reader Mr A. D. Jones
(Readout, November 1970) refers
to my article on guitar pick-up
construction (September 1970) and
points out that an important point
was omitted. He is, of course,
quite correct in his comment that the
magnets should be mounted with
like poles at the same end and I
regret that this point was not included
in the article.

The phenomenon known as
"second string boost" amongst guitar
players, has for a long time been
believed to be due to the particular
character of the material, tension,
etc. of the second string and it is
supposed that this string vibrates
with a slightly wider arc than the rest
of the set, so producing a stronger
signal than its neighbours.

Mounting magnets with opposite
poles adjacent will cause interaction
between strings and certainly
aggravate any 'tendency the second
string may have to vibrate over a
wider arc. Fortunately, modern
technology has done much to
eliminate this irritating feature and
good makes of guitar strings do not
usually produce this bugbear.

I have made quite a number of
pick-ups in the manner described in
the article, assuring that all magnets
are the same way up, and all have
produced an even response on all
strings.

L. F. Dickson,
Salisbury,

Wilts.

MEETINGS . . .

INSTITUTION OF
ELECTRICAL ENGINEERS
LONDON

January II, 5.30 p.m.
Amorphous Semiconductors, R
W. Brander, at Savoy Place.
London, WC2R OBL.

INSTITUTION OF
ELECTRONIC AND RADIO
ENGINEERS
LONDON

January 13, 6.0 p.m.
Integrated Circuits for Colour
Television, J. C. MacKellar, at
9 Bedford Square, London,
WCIB 3RG. ,
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HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EASY CON-
STRUCTION

really first-class Hi -F1 Stereo Amplifier Kit. Uses
14 transistors including Silicon Transistors in the first
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakers front 5 to 15 ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolts -no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output 141V r.nta. per channel int.
b ohms. Frequency response 8-3,1B 15-30,000Hz.
Sensitivity better than 80mV into 1M O. Full power band-
width -t &I B 20-14,000Hz. Bass boost approx. to 12dB.
Treble cut approx. to -16dB. Negative feedback 18dB
over main amp. Power requirements 35V at 1-0 ;Imp.
Overall size --12' wide 8' deep 2:* high.
Fully detailed 7 -page construction MAIMAI and parts list
free with kit er send 381 plus large S. .1.E.
PRICES
AMPLIFIER KIT, 110.10.0. 1...0 P. 3/-.
POWER PACK KIT, O. 0.0. P. & P. V-.
CABINET, U. 0.0. P. & P. 5/-.
(Post Free if all units purchased at satire t trite). Full after
sales service. Also available ready built and tested.
110.10.0. Post Free.
Note: The above amplifier is suitable for feeding bra
molts sources into inputs (e.g. mike, radio, twin record
decks, de.) and will then provide mixing and fading
facilities for medium powered Discotheque use, sic.

FANTASTIC 'POLY PLANAR' WAFER -TYPE, WIDE
RANGE ELECTRO-DYNAMIC SPEAKER
Size only 11I" 14 II " deep. Weight only 19 oat.
Can replace cone speakers in any application and is
particularly useful for those with limited space. Extremely
rugged and shockproof. Operating temperature -20-F
to +175'F. Power handling 10 watts rms (20 watts
peak). Impedance 8 ohm only. Response 40 Hz --20 KHz.
Can be mounted on ceilings, walls, doors, under tables,
etc. and used with or without baffle. Send O.A.K. for fall
details. Only MUSA each. P. P. 5/-.

MAGNA VOX DESK TYPE MOVING COIL MICROPHONE.
Medium impedance. Brand New -Special Price 42/-.
P. & P.
SINGLE HEADPHONE. With aluminium headband.
Approx. 200 ohm. 5/-. & 1/6.
CRYSTAL MIKES. High Mtn. for dcsl, or hand use.
High sensitivity, 111,43. P. t P. 116.
HIGH IMPEDANCE CRYSTAL STICK MIKES. Ol'It
PRICE SU-. P. & P. 1/6.
HIGH IMPEDANCE DYNAMIC STICK MIKES. High
sensitivity. 19/6. & P. 2/6.

SPECIAL OFFER! PLESSEY TYPE 241 TWIN TUNING
GANG. 400pF 146pF. Fitted with trimmers and
5:1 integral slow motion. Suitable for nominal 470 lee/.
I.F. Size approx. 2:: 1 x 1) in. Only 8/6. I'. t P. 2/6.

HONEYWELL MICROS WITCHES S/P. C/O. Push-button
action. rating 250v. AC at 15 amps. Size approx.

x r. 5/. each. P. & 1'. 1/- (6 or more post free).

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section lacquered
Brass. Extends frotn 6' to approx. 22r. Maximum
diameter 51- each. P. A: P. 11-.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Prbnary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-35-4040V half
wave at 1 amp or 10.0.10, 20-0.20, 30-0-30V. at 2 amp.
full wave. Size MIL a SNOW 3InD. Price SW-.
P. A P. 6/-.
MAINS TRANSFORMER. For transistor power supplies'
Pri. 200/240V. See. 9-0-9 at 500ntA. 14/.. P. A P. 2/6.
Pri. 200/240V. Sec. 12-0-13 at 1 amp. 17/6. P. A P. 2/6.
Pri. 2001240V. Sec. 10-0-10 at 2 amp. 27/6. P. & P. 316.
Tapped Primary 200-220-240V. Sec. 21-5V at 500m.1.
isie. P. A P. 2/6.
BATTERY CHARGER TRANSFORMERS. 200/240V.
input. Nominal output for 6 or 12V. batteries 3 amps.
Size approx. 3 . a 21in. Bra,nd New. Price 211,
P. & P. 0/-.

HIGH GRADE COPPER LAMINATE BOARDS
8 x 6  -Ain. FIVE for 10/-. P. A P. 2/..

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynait front. Size 161in high

101in wide x6in deep. Fitted with E.M.I.
Ceramic Magnet 13in a 8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W.,
Available 3, 8 or 15 ohm impedance.

Our Price £8.8.0 Carr. 10/-.
Also available in 8 ohm with EMI 13in a 8in bass
speaker with parasitic tweeter, 56.10.0. Carr. 10/-.

LOUDSPEAKER BARGAINS
in 4 ohm 101-, P. & P. 1/6. Sin 3 ohm HI-, P. di F. 31-.

4In 3 ohm 21/, P.4/-. 10 x 13in 3 or 15 ohm 38/-,
P. & P. 6/'. E.H.I. 8 x Sin 3 ohm with high flux magnet
96/-, P. k P. 4/-. E.M.I. 13i . Bin 3 ohm with high
flux ceramic magnet 451, (15 ohm 45/-), P. it P. 6/-.
E.M.I. 13a Sin, 3 or 13 ohm with two inbuilt tweeters
and crossover network 4 gas, P. & P. 0:-.
BRAND NEW. ills 15w HID Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Influx ceramic ferrobar magnet assembly 15.10.0,
P. & P. 7/6. Guitar models: 23w 11.10.0. 35w 8II.10.0.
E.M.I. Sibs HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 15 ohm 111/6 each.
P. A P. 2/6.

ISIa "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, $7/I, P. t P. 6 '-.
$5 OHM SPEAKERS. Sin 14/-, P. t P. 2/6.

HI-FI STEREO HEADPHONES
Adjuatable headband with comfortable fiexifoant ear-
muffs. Wired and fitted with standard stereo fin jack
plug. Frequency response 30-15,000

16 ohms. PRICE 59/, P.
Hz.

P
Matchingimpedance 8-.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
t ransistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-2.51CHz.
(lain 26dB. Solid encapsulation size 1 f all a lin.
Brand new - complete with instructions. Price
17,-6. P. t P. 2/6.

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST (as above). Fitted mono t/o stylus
end cartridge for LP/78. ONLY 20/, P. A: P. 1/6.

QUALITY RECORD PLAYER AMPLIFIER INK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. a 3 d.:: 6 h. Ready built and tested.
PRICE 76/-. P. k 1'. 61-. ALSO AVAILABLE mounted
OA board with output transformer and speaker ready to
fit into cabinet below. PRICE 07/0. P. k P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET MX II
Uncut motor board size 149 121n., clearance 31n, below,
5115...above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP25). Size 18 15 Sin. PRICE 79/5. P: at P. 9/6,

10 14 WATT HI-FI AMPLIFIER KIT

stylishly finished
monaural Amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hunt. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-150 apeaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lilt and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 2/5 (Free, with
parts). All parts 'old separately. ONLY 17.19.6. P. at P.810.
Also available ready built and tested complete with std.
input sockets, 56.19.6. P. A P. 8/6.

BRAID NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 15/-; V15/10p, 10,'-; 0071 5;-: 0(76 6/-;
AF117 3/5; 20339 (NPN) 5/-.
Set of Milliard 6 transistors 0C44, 2 -0C45, AC128D,
matched pair AC128 15/-: OR P12 Cadminro Sulphide
Cell 10/6. All post free.

VERY POWERFUL COMPACT MOTOR
For 12v. D.C. operation. Off load consumption approx.
100mA. Totally enclosed. Quiet in operation with high
starting torque. Overall size approx. 1:'L a 15" dia.
Free shaft ..k" dia. x /"L. Ideal for Model Makers, etc.
ONLY 7/6 each P. k P. 1/-.
3 or more poet free (A few 6v. versions also available).

DE LUXE STEREO AMPLIFIER
A.c. mains
200-240 volts.

Using heavy
duty fullyIsolated
Insins trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Nalve line up: -2 a

ECL80 Triode Pentodes.
1:: EZ80 as full wave rectifier. Two dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size llin. w x 41n, x.
Overall height including valves 51n. Ready built and
tested to a high standard. Price MASA. P. A P. 8/-.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker', packing.
LATEST B.S.R. C109/A111 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 56.19.6. Carr. 6/0.
With stereo cartridge 17.19.6. Carr. 6/6.
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. 15.15.0 complete. P. t P. 8/6.
LATEST GARRARD MODELS. All types available 1025,
2025. SP25, 3000, AT60, ale. S.A.E. for Latest Prices!
PLINTH UNITS cut out for Garrard Models 1025, 2025,
2000, 3000, 3500, etc. With rigid transparent plastic
cover. Special design enables above models to be used
with cover in position. Also suitable for housing AT60
and SP23. OUR PRICE 16.16.0 complete. P. t P. 8/6.

LATEST ACOI GP91/11C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
141/.. P. & P. 1/0.
AIM HI -0 Single sided mono cartridge for 1,1. tt EP.
ONLY 10/- Post Free.
110NOTONIIITAIIC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Stereo LP anti Sapphire 78. ONLY
88L10.0. P. & P. 2/..
Also available fitted with twin Diamond T/O al) ins for
Stereo LP. ONLY 113. P. & P. 21..
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. 32/6. P. A P. 2/,
LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
50/-. P. di P. 2/-.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TA1
Peak out-
put in excess
of If watts.
All Man -
duck British
components.
Built on
printed circuit panel size 6 31n.
Generous size Driver and Output Transformers. Output
transformer tapped for 3 ohm and 15 ohm speakers.
Transistors (G ETI14 or SI Mullard AC 128D and matched
pair of AC128 o/p). 9 volt operation. Everything supplied,
wire, battery clips, solder, etc. Comprehensive easy to
follow instructions and circuit diagram S/6 (Free with
Kit). All parts sold separately. SPECIAL PRICE 49/0.
P. t P. 3/, Also ready built and tested, 56/-. P. & P. 3/',

3 -VALVE AUDIO
AMPLIFIER HAS4 MK II

Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7 lin w.:. 4in. cl...
Olin. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4; watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 14.15.0. P. t P. 6/..

ESL "FOUR" AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts. etc. 70/5. P. P. 6/-.

H ARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully -
isolated mains transformer, rectifier and ECI82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis size only 71n. wide x Sin. deep
Sin. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.
OUR

ARGAIN
ROCKPRICE

vs0
BOTTOM Rn t. P. &

6/
P.

B / -

Open 9-5.S Monday HARVERSON SURPLUS CO. LTD. (Please write clearly)
LO Saturday
Early closing Wed. 1 p.m. 170 HIGH ST., MERTON, LONDON, S.W.19 Tel. 01-540 MS

PLEASE NOTE; P. & P. CHARGES
QUOTED APPLY TO U.N. ONLY.

A few minutes front South Wimbledon OVERSEAS ORDERS
Tube Station SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
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BI-PAK WAREHOUSE CLEARANCE
Over I Million Semiconductors must be sold.

Order any or all of these. Bargain "SALE" PAKS
Listed Below "NOW"

UNSORTED/UNTESTED/UNCODED/UNBEATABLE
VALUE

PAK. Price
Order No. Qty. Description per PAK
SAl ISO
SA2 100
SA3 100
0.04 200
0.05 100
SAO 100
0.07 100
SAS 100
MAO 100

Germ. Trans PNP Mixed lots
Germ. * Nil. Alloy Trans. PHI,
Germ A.F. Trans. 300111W PNP
Oil. Alloy Low gain switching Trans. PNP
Oil. planar plastic trans. P8P
Nil. plastic planar trans. NPN
Nil. planar Trans. TOO plastic PNP 800mW
Nil. planar t ca.& TO18 plastic NPN 600mW
Oil. planar trans. plastic NPN med. A high gain

10/-
10/-
101-
10/-
10/-
10/-
Pk-
80/-
80/ -

DIODES
OBI 200 fIERIS Diodes (M. P. 10/-
SB2 200 GERM Gold Baded 10/-
883 200 MIL Switching Diodes 5011A 10/-
SB4 200 mil. Ilen.P. Diodes 200mA 121-
SB5 300 Oil. & (tens. Mixed Diodes 10/ -

The 1011,,h I ng are all new and Fully Tested Transistor Packs.
ST1 50 PNP Trans Mixed all coded Germ
ST2 40 NPN Germ. To -ii 20339 Eget. 281302 ,4C127
ST3 40 PNP Germ. AF 2037111 0071-75 type
8T4 30 PNP Germ. VHF-20407L=AF117=0C170 uncoded
ST5 30 PNP Metal Alloy VHF 800m/es Trans.
ST6 40 PNP/NPN Assorted Trans all coded
iT7 40 D1374 RF Trans Eqvt. ASV62 OC44/49
ST8 40 2N706 NPN Switching (411. Trans.
ST9 30 291708 NPN Nil. Trans.
STIO 30 B8Y28 NPN Nil. Trans.
ST11 25 2143703 PNP Oil. Trans'
ST12 25 TI848= 282368 NPN 400m/us
ST13 25 SE/2N3646 NPN TO -18 plastic 360notra
ST14 40 2/(3010 Ail. Alloy Trans PNP TO6

201-

20/-
20/-
201-
110/-
201-
20/-
20/-
20/-
20/-
20/-
20/-
20/ -

WHEN ORDERING PLEASE MENTION PAK. ORDER NO. IN ALL CASES.
CLUBS, SCHOOLS sr OTHER ORGANISATIONS REQUIRING LARGER
QUANTITIES (1,000 MIN. SA A 21B) (100 MIN. NT) MAY SUBMIT THEIR
OFFERS NOT LATER THAN let FEB. 1971.

* NEW STOCK ITEMS *
I AMP SILICON RECTIFIERS (ptiri44'zellE)

Type Price each and Quantity Price
tin 1.49 A-99 100}

1N4001 1' 104. sd.
1N4002 100 1! 10d. ea.
1N4003 200 13 1/1 ltd.
184004 400 1.6 1/1
184005 600 2- 116
184006 800 2 6 2'3
1914007 1000 2/9 2.6

BI-PAK=LOW COST I.C's
BI-PAK Semiconductors now offer you the largest and most

Pr26!f kf'4 availableEXCLUSIVE LC26It1;.T Digl74. fullybrand new.
in -line plastic 14 and 16 pin packages.

BI-PAK
Order No.
BP00 7400N
BP01 7401N

Similar Typos to:- Description
Quad 2 -Input NAND GATE ..
Quad 2 -Input NAND Gate -OPEN

COLLECTOR ..
BP04 740491 HEX INVERTER ..
BPIO 7410N Triple 9 -Input NAND GATE
BP20 7420N Dual 4 -Input NAND GATE
BP30 7430N Single 8 -Input NAND GATE
BP40 7440N Dual 4 -Input BUFFER GATE
BP41 74418 BCD to decimal decoder and NIT

Driver
BP42 7442N BCD to decimal decode (TTL 0/P)..
BP60 74008 Dual 2 -Input AND/OR/NOT GATE

-expandable ..
BP63 7463N Single 8 -Input AND/OR/NOT

GATE -expandable
BP60 7460N Dual 4 -Input -expandable ..
BP70 7470N Single JK Flip -Flop -edge triggered
BP72 7472N Single Master Slave JK Flip-flop
BP73 7473N Dual Master Slave JK Flip-flop ..
BP74 747497 Dual D Flip-flop
BP76 747591 Quad Bistable Latch
BP76 7476N Dual Master Slave Flip-flop with

preset and clear ..
BP83 7483N Four Bit Binary Adder .

BP90 74908 BCD Decade Counter
BP92 7492N Divide by 12 4 Bit binary counter..
BP93 7493N Divide by 16 4 Bit binary counter..
BP94 7494N Dual Entry 4 Bit Shift Register ..
BP95 7495N 4 Bit Up -Down Shift Register ..
BP96 7496N 5 Bit shift register .

(

Price and qty. prices
1-24 26-99 100 up

6/6 5/6 41

6/6
6/6
6/6
6/6
are
are

IWO
11/6

6/6

6/4
9/-

10/-
101-
11/-

11/-

ISIS
NI/6
98/6

9814/11/4

24/-

II/8
5/6
5/6

5/S
5/8

$01-
10/-

5/8

6/6
6/6
8/-
8/-
9/-
9/-

10/-

10/-
112/6
50/-
20/-
50/-
90/-
SW-
Sat -

4/6
4/6
4/6

4/6
4/6

17/S
17/4

4/6

4/11
4/6
71-

1/6

71-

2/6

111/6

$11/-
17/$
17/6
17/6
1776
17/6
181

Data is available for the above Series of Integrated circuits in booklet form, price 2/6.

BRAND PEW. FULL TO NAIRMACTURERV Price each
SPECIFICATION 1-24 25-99 100 up

BP709 Operational Amplifier, dual -in -line 14 pin pack-
age = 8872709 and similar to 111C709 and ZLD709C.. 10/6 IV- 6/ -

This Is a high performance operational amplifier with high impedance differential
inputs and low impedance output.

300mW GLASS SILICON RECTIFIERS Do -7 Case
VOLTAGE RANGE 60-1000PIV AND PRICE AS FOLLOWS: -

1 -49 50.99 100up.
50y N. each Si. each 74. each

100V 154. ..
2001' ., 101. ..
4011V 1/1 1/1 .. 1/-
600V 1/4 .. 1/2 ,. 1/2
8001- 1/11 .. 1/10 1/9

1000V 2/3 .. 2/2 ..

GENERAL PURPOSE GERM. PNP POWER
TRANSISTORS

Codasl GP100. BRAND NEW To -3 CASE. POSS. REPLACEMENTS FOR:- -
0C25-28-29-30-35-36. N K T401 -403.404-400.406.450.461.462.453. TI3027-3028
218250A, 28446A -457A -458A. 291511.511 A & B. 20220-222. ETC.
SPECIFICATION.
VCBO SOW VCEO 150V 1C 10A PT 30 WATTS HFE 30-170
PRICE 1.24 25.99 100up.

8/6 each IV- each 7/3 each.

TTL INTEGRATED CIRCUITS
Manufacturers'"Fall outs" -out of spec. devices including functional units and part
functional but classed as out of spec. from the manufacturers very rigid specifications.
Ideal for learning about I.C's and experimental work, on testing, some will be found
perfect.

FAX No.
U1C00 - x 7400N . 7473N 10/-UIC01 - x 7401N x 7474N 111/-
UICO2 x. x 74028 x 7476N 10/-UICO3 - a 7403N x 7476N 10/-U1004 = x 7404N x 748014 10I-UICOIS -. 0 74068 x 7482N 101-UIC10 = x 7410N x 7483N 1Q-UIC20 = x 74208
UIC40 = x 7440N x 7486N 101-
UIC41 - x 7441AN a 7490N 101-
U1C42 = x 74428 x 74928 101-
171050 = x 74508 x 7499N 10i-
17IC81 - x 74618 x 74948 11h -
U1060 = a 74608 x 7496N 10)-
UIC70 - x 74708 10/- 07I096 - x 7498N 101-
UIC72 = x 7472N 10/- 1710EI = 2 x A88T'D 74'e.. 80/-
Packs cannot be split but 20 assorted pieces (our mix) le available aa PAK VICE].
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.

10/-

FAX No.
10/- 1.7.1C73 --
10/- UIC74 -
10/- ITIC75 -
10
1S UIC80

/- UIC78

10/- U1C132 =10/- VICE*

10/- UIC1313
171C90

10/ 1.71C92 =
10/- UIC93

UIC9410/- =-

10/- 07I095 =

GENERAL PURPOSE SILICON NPN POWER
TRANSISTORS

Coded GP300. BRAND NEW To -3 C ASE. POSSIBLE REPLACEMENT FOR: -

2 N3055. BDY20. BDY11.
SPECIFICATION.
VCBO 100V. VCEO 60V. IC 16AMPS. PT. 110 WATTS. Hie 20-100. FTI MHZ.
PRICE. 1-24 25-99 100+

11/- each 10/- each. 9/6 each.

DUAL -IN -LINE LOW PROFILE SOCKETS
14 and 16 lead sockets for use with Dual -In -Line Integrated Circuits.

Price each
Order No. 1-24 25-99
T8014 14 pin type 7/6 6/-
T8018 16 pin type.. 10/- 8/6

100 up
5/3
7/9

SEMICONDUCTOR HAND BOOK
240 PAGES OF (SUGGESTED CIRCUITS -TRANSISTOR OUTLINES AND SEMI-
CONDUCTOR SPECIFICATIONS. INTRODUCTION AND EXPLANATION IN
II LANGUAGES ENGLISH, DUTCH, FRENCH, GERMAN, INDONESIAN.
sWEDISH,SPANISH,PORTUGUESKITALLIN,ARABIAN,SERBO-CROATHIAN
A HANDBOOK FOR ALL SEMICONDUCTOR USERS. (DUTCH PUBLICATION).
PRICE 88/6 Incl. P. dr P.

RTL FAIRCHILD (U.S.A.) I.C's
RTL Micrologic Circuits Qty. prices each
Epoxy case To -5 temp. range 15°C to 55°C .. 1-11 12-24 26-99
AL 900 Buffer .. . 7/- 6/6
µL 914 Dual two -Input GATE
µL 923 3-K Flip-Sop . 10/6 10/- 9/6
Full data and circuits for IC's in Booklet form price 1/6 each.
µA703E Linear RF-IF AMPLIFIER .. 11/- 10/- Ili- 8/8
PLASTIC CASE To -5 6 lead up to 100 m/cs.

100 +
6/4
6/11
0/ -

SEND ALL ORDERS
FOR BY -RETURN SERVICE

DTL DIGITAL I.C's
DTL dual in -line package. Price
Type 110844P expandable dual 4 -input NAND Power Gate 10/- each
Type MC845P Clocked Flip-flop .. .. .. .. 16/- each
Type 862 Triple 3 Input NAND/NOR Gate.. .. .. 10/- each

FULL DATA SUPPLIED WITH UNITS

Please send all orders direct to our warehouse and despatch department.

BI-PAK SEMICONDUCTORS
P.O. BOX 6, WARE, HERTS.

Postage and packing add 1/-. Overseas add extra for Airmail. Minimum order
10/-. Cash with order please.
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VALUE ALL THE WAY
LINEAR

INTEGRATED
CIRCUITS

BI -PAR MONOLITHIC
AMPLIFIERS
(T0.5 11 lead)

BP709C, Operational amp-
lifier, 15/- each.

1111701C, Operational amp-
lifier (with Zener out
put), 12/6 each.

BP702C, Operational amp-
lifier (with direct out-
put). 111/6 each.

BP601, Wide band ampli-
fier, DV- each.

BP521, Logarithmic wide
band amp., 14/. each.

11P20/C, General purpose
amplifier (T0-6 8 lead).
(voltage or current amp.),
UM each.

I.C. Operational Amplifier
with Zener output.
Type 701C. Ideal for P.E.
Projects. S Lead TO -5 ease.
Fall data.

Our price 12/6 bad
6 off 11 /- each. Large Qty.
Prices quoted for.

MI. O.P. DIODES
300mW 30 .. 10/-
40PIV (Mira.) 100 . 50/ -
Sub -Min. 600 .. 85
Full Tested 1,900 .. 29
Ideal for Organ Builders.

0A200/0A202
Each 1/9

SILICON Diodes
35 + 1/5

100 + 1/8
boo + 1/1

* TRADE *
SEND FOR YOUR
FREE CATALOGUE

MILLARD I.C.
AMPLIFIERS

TA A243, Operational amp-
lifier. 70/- each.

TA A263. Linear Ai, ampli-
fier, 15/- each.

TAA293, General purpose
amplifier. 19/6 each.

CAS020 RCA (U.S.A.)
LINEAR INTEGRATED

CIRCUITS
Audio Power Amplifier,

SO/. each.

OTHER MONOLITHIC
DEVICES

D1301 Silicon Unilateral
switch 10/- each.

A Silicon Planar, lam,-
lithic integrated circuit
having thyristor electrical
characteristics, but with au
anode gate nod a 'built-in
"Zener" diode between
gate and cathode. Full
data and application or -
culls available on request.

Silicon Microwave Diodes -
Sylvania (U.S.A.)

I5218 and IN218R
matched pair S. Band
mixer. Max. overall noise
faction 13.7dB at 3,000m/es
Brand new and boxed.
Clearance Price 6/- Pair.

EX -EQUIPMENT
MULLARD

AF117 transistors. Largo
can 4 lead type. Leads
cut short but still usable,
real value at 15 for 10/-.

AD 161

AD 162 P P
MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.
For mains driven out-
put stages of Amplifiers
and Radio receivers.
OUR LOWEST PRICE
OF 12/6 PER P.6111

HIGH POWER SILI-
CON PLANAR TRAN-
SISTORS. TO -3.
FERRANTI ZT1487

N I'N
WIND le liA

IT. I Wes
VCE40 Plot. 731V
VEBS liFE15.45
PRICE 6/. EACH

203055 ArwritT,Tja.
OCR 12/6 EACH

FULL RANGE OF
ESTER DIODES
VOLTAGE RANGE
2.38V. 400iiiV (D0-7
Case) 2/6 ca. 11W (Top -
Hat) 3/6 ea. IOW 380.10
Stud) 6/- ca. All fully
tested 5.,, tot. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 8 20371 0071
T9 8 20374 0075
T3 M 203744 00811)
T4 8 20381A OC81
T5 .8 26382T 0082
TO 8 9.0344A 0044
T7 8 20345A 0045
T8 8 20378 0078
T9 8 20399A 2N1302
TIO 8 20417 AF117

A11101- each pack

212060 NPN ILL. DUAL
TRANS. CODE D1699
TEXAS. Our price 5/ -
each.

120 TCH EWE DRIVER
TRANSISTOR. Sim.
BSX21 A 0407. 2N1893
FULLY TESTED AND
CODED ND120. 1.24 3/6
each. To -5 N.P.N. 25 up
3/- each.

Oil. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. ZTX300 1/- each.
Any Qty.

FREE
One 10- Pack of your
own choice free with
orders valued 64 or over.

AF239 PNP GERM,
SIEMENS VHF TRAN-
SISTORS. RF MIXER
& OSC. UP TO 900
MHZ. USE AS RE-
PLACEMENT FOR
AFI39-AF186 % 100's
OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE: -1.24 7/6
each, 21.99 6/9 each
100+ 6/- each.

FET'S
IN 3819 7/ -
IN 3820 18/6
MPF105 5/ -

LOW COST F.E.T.s
Fully Tested, Guaranteed
Perameters equit. to
2N3819, MPF102, 2N-
5439. 1-24 7/6 each;
25-99 5/5 each; 100 up
6/6 each. Coded FE19.
Full data sent. TO -72
Case.

CADMIUM CELLS
ORPI2 8/6

0E1'60, ORP6I 5/ -each

PHOTO TRANS.
001.71 Type. 8 6

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEW BI-PAK

SE

UNTESTED
MICONDUCTORS

satier.tion I, I , I: NTEED in Every Pak; or money back.
Pak No.
CI 120 Glass flub -min. General Purpose Germanium Diodes 10/-
U2 60 Mixed Germanium Translators AF/RF I0/-
13 75 tiermaninin Gold Bonded Diodes aim. 0A5. 0A47 -TV
U4 40 Germanium Transistors like-OC81, AC128 15/-
U5 60 200n,A Sub -min. Oil. Diodes 10/-
06 30 Silicon Planar Translators NPN elm. BSY96A, 2N706 10/-
07 16 Silicon Rectifiers Top -Mat 750mA up to 1.000V 10/-
128 60 SO. Planar Diodes 260mA OA/200/202 10/-
U9 20 Mixed Volta 1 watt Zener Diodes 10/-

elm. 251132 10/-Cl 1 341 PNP Silicon Planar Transistors TO -11
U13 30 PNPNPN fill. Transistors OC200 S 28104 10/-
U14 150 Mixed Silicon and Germanium Diodes 10/-

U16 25 NPN Silicon Planar Translators TO.6 elm. 25697 10/-

U16 10 3Amp Silicon Rectifiers Stud Type up to 1000 PIV . 10/-

U17 30 Germaniwn PEP AF Translators TO -6 like ACY 17.22 10/-

U18 9 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIA' ..  10/-

U10 29 Silicon NPN Transistors like BC108 10/-

U20 12 l -5 -amp Silicon Rectifiers TopHat up to 1,000 PIV 10/-

1721 30 A.F. Germanium alloy Transistors 20300 Merles & OC71 10/-

U23 30 Madt's like MAT Series PNP Translators 10/-

U24 20 Germanium 1 -amp Ratifiers GJM up to 300 PIV 10/-

U25 25 300Me/s NPN Silicon Translators 274708, 155127 10/-

U20 30 Fast Switching Silicon Diodes like 174914 Micromin 10/-

1728 Experimenters' Assortment of Integrated Circuits, unte-sted
Gates, Flip -Flops, Registers, etc., 8 Assorted Pieces 20/-

U29 10 1 amp SCR's TO -5 can up to 600 PIV CR81/26.600 20/-

U31 20 Oil. Planar NPN tram. low noise Anip 2743707 10/-

U32 25 Zener diaries 400mW DO7 case mixed Volts, 9-18 10/-

U33 15 Plastic case 1 amp Silicon rectifiers 1N4000 series 10/-

U34 30 Oil. PNP alloy trans. TO5 BCY26, 28302/4 10/-

U35 25 SM. Planar trans. PNP TO -18 2N2906 10/-

L'36 26 Si). Planar NPN trans. TO -6 BFY60/61/62 10/-

U37 30 Sil. alloy trans. SO -2 PNP, 00200 211322 10U-

1:38 20 last Switching 811. trans. NPN, 400Mc/s 2743011 10/-

U39 30 RF Germ. PNP trans. 2741303/5 TO -5 10/-

U40 10 Dual trans. 6 lead TO5 2742069 I0/-
1741 25 RF Germ. trans. TO -1 0045 NKT72 10/-

1742 10 VHF Germ. PNP trans. TO.1 NKT667 AF117 10/ -

Code Nos. mentioned above are given as a guide to the type of device in
the Pak. The devices themselves are normally unmarked

NEW LOW PRICE TESTED S.C.R.'s
IA 3A 7A 16A 30A

(T0-5 (T066 (T048 (T048
case) case) easel case)

NV each each each each PIV each
50 4/6 6/- 9/6 10/6 25 50/-

100 6/- 6/6 10/6 12/11 50 25)-
200 7/- 7/6 11/6 16/- 100 55/-
400 8)6 0/6 15/11 18/6. 200 52/-
000 10/6 11/6 15/6 26/- 400 55/-
800 12/8 14/- 18/- 30i- 600 80/-

SI L. RECTS. TESTED
PIV 760mA3A 10A 30A

50 1)- 5/9 4/8 9/6
100 1/5 8/5 4)6 15/ -
'901)9 4/- 4/9 50/ -
300 WS 416 6/6 25/-
400 1116 11/6 7/6 B6/-
600 5/- 6/- 8/6 50/-
600 5(8 6/9 9/- 37/-
800 MG 7/6 11/- 40/-

1000 5)- MS 12/6 50/-
1200 S/6 11/S 16/-

LA POTTED BRIDGE RECTIFIERS.
200V 10/-.

TRIACS
VBOM 2A 6A 10A

(TO. (TO- (TO -
11 66) 48)

100 14/- 15/- 52/6
200 17/6 20/- 28/-
400 20/- 54/- 1111/ -
VBOM --- Blocking volt-
age In either direction.

DIALS
FOR USE WITH TRIACS

BRIno 7 6 each

PRINTED CIRCUITS
EX -COMPUTER
Packed with semicoudiniture and coin-
ponenta, 10 boards give a guaranteed
30 trans and 30 diodes. Our price 10 boards
10/-. Plus '21- P. & P.

LUCAS 85A PL. RECTS.
Branded. 400 PIV.
Special Price, stud type,
flying lead, 25/S each.

UNIIIINCTION
UT411. Eqvt. 2N2646.
Eqvt. TIS43. BEN3000
6/6 each, 26-99 6/-.
100 UP 4/-.

PLEASE NOTE. To avoid any further
Increased Postal Charges to our Customera
and enable us to keep our "By Return Postal
service" which is second to none, we have
re -organised and streamlined our Despatch
Order Department and we now request you
to send all your orders together with your
remittance, direct to our Warehouse and
Despatch Department, postal address:
E-PAH SEMICONDUCTORS, Despatch
Dept., P.O. BOX 6, WARE, HERTS. Postage
and packing still I,- per order. Miliallaill
order 10/-.

NFII SILICON PLANAR
BCI07/8/9, 2/- each;
60-99, 1/10; 100 up,
1/5 each; 1,000 off,
I/11 each. Fully tested
and coded TO -18 case.

SILICON HIGH VOL-
TAGE RECTIFIERS

10Ainp 3-K.V. (3000
1'.I.'.) Stud Type with
Flying Leads, 16'- each.

QUALITY -TESTED PAKS
6 Matched Trans. 0044/46/81181D .. . 10/-

20 Red Spot AF Trans. PNP W.
16 White Spot RF Trans. PNP 10/-
6 Silicon Recta. 3 A 100.400 PIE 15/.
2 10 A Silicon Recto. 100 PIV 10!-
2 001 140 Trans. NPN Switching 10!-
1 12 A SCR 100 PIV 10/.
3 SU. Trans. 28303 PNP 10/-
3 200 Mcis MI. Trans. NPN B0126/27 10/-
3 Zencr Diaries 1W 33V 5% Tol 15/-
4 High Current Trans. 0042 Eqvt... 10/-
2 Power Transistors 1 0026 1 0035 10/-
5 Silicon Recta. 400 PIV 26firmt 10/-
4 0075 Translators 161-
1 Power Trans. 0020 100V 111/-

10 0A202 SIN. Diodes Sub -min 10!-
2 Low Noise Trans. NPN 2N929/30... 19/-
1 811. Trans. NPN VCB 100 ZT88 111/-
8 0A81 Diodes 10/-
4 0072 Transistors 10/-
4 0077 Transistors 10/-
4 811. Recto. 400 PIV 500mA 10/-
5 GET884 Trans. Eqvt. 0044 10/-
6 GET883 Trans. Eqvt. 0045 10/-
2 2N708 Oil. Trans. 300Mc/s NPN . 10/-
1 GT3I LF Low Noise Germ Trans. 10/-
6 IN914 Oil. Diodes 75 PIV 75mA IM-
O 0A96 Germ. Diodes Sub -min. 1N60 10/.
3 NPN Germ. Trans. NKT773 Eqvt 15/-
2 0022 Power Trans. Germ 10/-
2 0029 Power Trans. Genii. 10/-
4 AC128 Trans. PNP High Gain 18t-
4 AC127/128 Comp. pair PNP/NPN . 19/-
3 2N1307 PNP Switching Trans. 10/-
7 C06211 Germ. Diodes Eqvt. 0A71 10/-
3 AF116 Type Trans. 101-

12 Assorted Germ. Diodes Marked 10/-
4 AC128 Germ. PNP Trans. 10/-
4 Silicon Rect.. 100 PIV 760mA 10/-
3 AF117 Trans. 10/.
7 0081 Type Trans. 10/.
3 00171 Trans. W.
9 2N2926 Sil. Epoxy Tram. 1110.
7 0071 Type Trans 111/.
2 28701 Oil. Trans. Texas 10/-
2 10 A 600 PIV NIL Reels. 18458 10/-
3 BC108 811. NPN High Gain Tram. 19/-
1 2N910 NPN Oil. Trans. VCB 100 10/-
2 1000 PIV Ml. Rect. 1.3 A R93310 AF HI/.
3 BSY95A1311. Trans. NPN 200Mets 10/-
3 00200 811. Trans. 111/-
2 GET880 Low Noise Germ. Trans 10/.
1 AF139 PNP High Freq. Trans. 10/.
a NPN Trans. 1 ST141 & 2ST140 10/-
4 Madt's 2 MAT100 & 2MAT120 10/.
3 Madt's 2 MATIO1 & 1 MAT121 10/-
4 0044 Germ. Trans. AF 10/.
3 AC127 NPN Germ. Trans. 10/-
1 2N3906 811. PNP Trans. Motorola 10/.
2 811. Power Reds. BYZ13 161-
1 811. Power Trans. NPN 100Me/s.

TIC201A 10/-
2 2511132 PNP Epitaxial Planar PM. 10/.
3 2N607 Epitaxial Planar Tram. 011 19/-
4 Genii. Power Trans. Eqvt. 0016 11/-
1 UnijunctIon Trans. 2N2646 15/-
2 SU. Trans. 200Me/a 60Veb ZT83/84 1111-

20 NET Trans. AF. RF. VHF. Coded +
Eqvt. List 10/-

2 2N2712 Oil. Epoxy Planar IIFE226 15/-
8 BY100 Type Oil. Recta. IC -

25 Oil. and Germ. Trans. Misc,l, all
marked, New so/ -

SEMICONDUCTORS FOR "P.E." SO ' SUMP.
TYPE EACH TYPE EACH
2N1613 4/6 IN914 1/-
2N3065 12/6 0A200 1/-
2N3703 3'- BEY61 3/II
2N3704 3.'6 BYZI3 VII
2N3707 3:9 40362 14/-
2.53819 8 - 22V 111V Zeiler 5/6

GIRO No. 388-7006

' 63A

High Street
WARE

te*4.140.11 % Herts.

KING OF THE PAKS BI-PAK GUARMEESAT1SFAEMA011 MONEY BACK
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DeC

7,4

BATTERY

ELIMINATOR

Plug your Transistor
Radio, Amplifier, Cas-
sette, etc., into the a.c.
through this compact ellininatta -

21in Yin 3111 apprno.
51/6. 9V 28:6. 77.V comph

with cable and plug for
30/6 Plus 2;- P. P

each.

trAppilfa
lf 11

CRESCENT RAD 0 LTD

II & 40 MAYES ROAD. LONDON N22 EL 888 3206

MAIL ORDER
DEPT. No. I I

Mayes Rd.
LONDON

N22
671.

WE HOLD THE LARGEST STOCK OF RETAIL COMPONENTS IN
LONDON SEND LARGE S.A.E. FOR FREE LISTS

I.C. MODULE TYPE BP1010
3W r.m.s. power amplifier and in, imp. Complete with
date sheet. Fully guaranteed. lc/ I P. & P. 1/6 each.
All Sinclair products are in stock. Please Include postage
with orders.

SOLID STATE BLOCK MODULES
?holm pre -amp E1311: input, 100K; gain, 28,11,,
max. out, 3V; ilmx. in, 50M/V; power. IV.
Tape pre -amp El3P2, as above.
Mic. pre -amp 51313, as above.
Power amplifier 51314: input, 1,000 ohno:
gain, 20db, 300M/W; power, DV d.c.
Electronic organ, tone use. E1315: tone ft r9.,

200 -'kHz; output, SOM/W; power, 9V; current, 15M/A.
Dual flasher 51318; flasher time, 1/4 secs; power, 6V: 'current. 160M k;
lamp, Sy 150M/A.
We also stock the course cock
practice modules in this range. ALL AT 25/- Plus 2/-P. a I'.

TELETON TYPE NM.33
MAGNETIC CARTRIDGE
Stereo with diamond styli. This
ever popular cartridge now at
economy price: Diamond Stylus,

7 mil: Frequency, 2020kHz:
notparat 20.11, at 10k Hz.

79/6 91 it. I ti I' a P

BRITISH RECORDING TAPE
oi the finest quality tall guaranteed). 5in 600ft, 3/6 each, 3 for 24,-.
3I in 900ft, 10/- each, 3 for NAL Tin 1,20011, 11/6 each, 3 for $11/.. Plemo
include 1/6 on each order for P. & P.

EMI SET 850
A complete speaker system IX KIT FORM. We snout)
a modern styled teak finish cabinet with black front .
Overall dime.Mns : 141n Din'; 91n. Made to a very
high standard. A 61.in EMI woofer. A lie tweeter.
A crossover network. Acoustic wadding. Output

to minds, wire and fixing hardware. Specification: Max. power.
10W; frequency. 65.20kHz: imp 11-15 ohms.

Kit price 9 Gns. Plus 7;6 p. & 1'.

MAINS TRANSFORMER
Fused Primary 240V. Second-
ary 220V ,et 50M/A, 6.3V
(f_,e 1A. This transformer
is made to a very high
standard and Is it
small size: bin 21in

Silo. I 216Plua 3P1-&

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Bass Middle Treble. Each
channel has Its own smolt Ivity control. Just connect
the input of this unit to the loudspeaker terminals of
an amplifier, and connect three 260V up to 500W
lamps to the output terminals of the unit, alai .) 011
produce a faseluAting sound -light display. tIll
guaranteed) 111/3.10.0. Plus 7/6 P. & P.
If you require more information please scud S. E

IMPORTED PANEL METERS
KA'lOC 50nA,
1000.1, 500uA, 1/MA. 5M/A.
S meter 1M/.t, 300V. All at

29/6

KA-65C nin 3;111. 3:01V,
s meter 5000.1. I MiA. All at

39/6

E==52==in CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete ,:th
standard storage case); C60 7/6. C90 12/6. ('120 17'6.
I'lus 1/- P. & P.

HIGH QUALITY IMPORTED HEADPHONES
Loon per phone . 16/11 TTC2,00011 per phone . 17/6
Plus 2/- & P. per pair. G1105

LOW VOLTAGE
AMPLIFIER

a transistor amplifier com-
plete with volume control, is
suitable for 9V d.c. and ae.
supplies. Will give about
1W at 8 ohm output.
With high IMP input this
amplifier will work its a
record player, baby alas m,
etc., auipllfier.
Few only at 35/ plus 1.6

On the famous S.D.C. DeC range of solderless
breadboards

We are pleased to announce that greatly
increased demand has enabled us to slash the
prices of our S-DeC range. In addition we offer
Practical Electronics readers a special reduction
in the price of T-DeC for one month only.
S-DeC Available as single packs with accessories and control

panel NOW AT 20,- or the DeCSTOR double pack con-
taining 2 S-DeCs, accessories, control panel, all in a
plastic storage container. NOW ONLY 50 -. A 4 DeC pack
is available, NOW ONLY 78,'-.

T-DeC Now available to the amateur. 208 connection points. 38
independent junctions. Accommodates I.Cs using standard
carriers. Three times the capability for only twice the price!
Unit pack with control panel 50/-.
Primarily for use with integrated circuits; further details on request.

EMI LOUDSPEAKER 450
low 13111 8iii
2 27 i 11 tweeters and crou,
over. All wired and read)
for use. This ever -popular
450. In 3-8-15 ohm imp.

65/- Plus 7/6 P. A: P.

STEREO HEADSET
8 ohm impedance, complete with plug and 5ft
lead. A very comfortable phone set. Listen to
stereo without noise interrupting the pleasure.
Wonderful value 4 9 Plus 4/- P. & P.

STEREO JUNCTION BOX
For stereo amplifiers without stereo jack socket

2 5 Plus 1'6 I'. & P.

T-DeC

SPECIAL OFFER - 7/6 OFF T-DeC
Normal recommended retail price of 50/-

Offer closesTake this coupon to your local stockist
who will supply one T-DeC for . . . 42/6d 3 ist December

1970

In case of difficulty post coupon direct to:

S.D.C. ELECTRONICS (SALES) LTD.
34 Arkwright, Astmoor Industrial Estate, Runcorn, Cheshire. Tel.: Runcorn 65041
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Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS

G. F. MILWARD ELECTRONIC COMPONENTS

Wholesale/Retail : 389 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

WIRE -ENDED TYPES
REF. No.

NOTE: IT IS ESSENTIAL THAT REFERENCE
REF. No. REF. No.

NUMBER IS QUOTED WHEN
REF. No.

ORDERING THESE CAPACITORS

GI /II 20/450V
GI/13 40/50V
G2/5 I0/6V
G2/6 B/12V (REV)
G3/7 100/25V
G3/14 100/180V
65/9 11/13/450V
G6/ I3A 40/450V
H1/1 I/6V
HI/3 4/4V
H1/4 6/6V
HI/7 20/6V
HI/9 50/6V

2/-
1/-
fd
fd
21-
2--

2/-
6d
6d
6d
6d
6d

H1/1 I 8/6V
/ 32/150V

H2/2 64/2.5V
H2/6A 24/275V
H2/8 32/150V

H2/10A2161/0V3 50V
H2/I IA 32/275V
H3/7A 500/I2V
H3/8 750/12V
H3/ 10A 30/10V
H3/12 16/50 (REV)
114/1 20/4/275V

6d
1/-
Sd
1/-
1/-

2/-
1/6
1/6
1/6
fiel
2/-
1/6

G4/13 400/50V
G4/I4 500/4V
H5/3A 500/25V
H5/6A 40/3V
115/7 30/6V

H5/12
40/610.4VV

H5/14 5/6V
H6/1 100/50V
H6/6 200/3V
H6/7 200/16V
116/13 500/3V
H7/I 10/12V

2/-
oe

2/-
6d
lid
fd
1/-
6d
1/6
6d
1/6
fd
Sd

H7/2
H7/2A
H7/3
H7/4
H7/4A
117/5
H7/6
H7/6A
H7/7
H7/7A
H7/8
H7/9

20/15V
20/6.4V
25/12V
25/25V
25/20V
40/15V
50/3V
26/SOV
50/12V
50/10V
50/15V
60/12V

CAN TYPES
REF. No. REF. No. REF. No. KEF. No.
GI/1 4,000/100V 7/6 300/700/320V 7/6 GS/4A 500/100V 3/- G6/9 60/200/300V
G2/I 6,000/30V 7/6 G4/5A 60/350V 1/- G5/5 400/275V 3- G6/11A 400/300V
G2/5 125/200V (REV) S/- 64/6 60/200/275V 2/6 GS/7 100/400/300V 7//6 G6/ I 2A 1,000/ I 2V
G2/I0 50/50V
G2/11 100/350V

1/-
2/-

G4/7
G4/7A

40/40/275V
40/40/450V

1/6
2/6

65/7A
4125:000000i/ II 1Vs.

15/-
15/-

H5/4
G6/14

325/25V
400/275V

G3/2 200/200/350V 6/- 64/I 1 2,000/25V 3/- G6/2 2,500/40/60V 7/6 HI/S 2,000/18V
63/2A 200/200/100/350V 7/6 G4/12 150/30V 1/- 66/2A 2,500/50V 76 HI/6 125/200V
63/4 650/300V 7/6 G4/13 100/200/16/275V 6/- G6/3 2,000/50V 7/6 HI/12 200/275V
G3/9 100/200/250V 6/- G5/1 8,000/70V 10/- G6/3A 2,000/15V 3/- HI/15 100/200/60/275V
G3/I0 40/20/ I 0/10/350V 3/- G5/2 300/300/350V 4/- 66/5 I,000/1,500/25V 7/6 H2/6 50/275V
G3/I0A 200/350V
G3/ I3A 2,000/30V

2/-
5/-

G5/2A
G5/3

30,000/40V
35,000/15V

15/-
15/-

G6/SA 1,600/80V
G6/6 1,000/60V

7/6
6-

H2/9
H2/10

16/16/450V
1,000/100V

G5/4 39,000/10V 10/- G6/8 200/250V 3//- 113/2 2,500/100V

TAG ENDS
REF. No.
GI/4 4/150V 1/-

REF. No.
G2/4 40/300V 1/6

REF. No.
G4/9 8/8/350V v-

REF. No.
G6/7 100/275V

GI/5 8/275V 1- 62/13 100/50V 1/- G4/10 350/25V 2/- G6/12 1,000/ I 2V
GI /5A 32/350V 1//6 G4/3A 200/25V 1/6 G6/IA 3,000/15V 3/- HI/9A 50/150V
GI/7 16/ I6/275V G4/5 16/300V 1/- G6/4 1,000/50V 6/- H3/5 250/150V
G1/12 40/450V 2/-
PRINTED CIRCUIT, CAN TYPE
REF No.

16/32/450V 1/-
REF. No.
63/12 100/200/16/16/300V 5/-

REF. No.
G5/14 8/8275V 1/6

REF. No.
113/9 100/275V

GI/BA /3 1/- G3/I3 64/275V 2/- G6/44 1,000/25V 2/6 H3/I0 100/250V
61/10 32/275V 1/- G4/3 250/150V 2/- G6/ I I 40/350V 1/- H3/I3A 16/16/275V
61/14 16/275V 1/- G4/4 50/50/200V 2/- G6/12 2503/25V 2- H4/3A 500/SOV
61/10 100/100/350V 3/- 64/8 40/40/450V 2/- H1/10A 10/10/350V 1//6 114/4 400/6 (REV)
62/12 100/150V 2/- 65/6 60/100/275V 1/6 HI/12 200/275V 2/- 114/6 64/275V
G2/14 20/10/10/450V 2/- 65/8A 100/65/250V 1/- 111/13 250/150V 2/- 114/7 32/32/350V
G3/1 60/100/350V 3/- 65/10 100/100/50/350V 3/- /4 50/80/300V 2/- H4/8 8/11/11/27SV
G3/6 100/250V 2/- G5/11 100/200/25V 2/- H2/5 100/100/ 100/275 V 2/6 114/10 10/10/42SV
G3/6A 50/50/350V 2/- 65/12 100/20/10/350/20/50V 2/6 112/6 S0/275V 1/6 114/13 400/250V
G3/11A 100/25V, 100/12V 2/- G5/13 40/100/350V 2/6 H2/I I 32/32/250V 1/6 HS/ I 150/200V

65/13A 40/40/40/40/350V 2/6 H2/12 50/50/ SOV 1/6

PRINTED CIRCUIT TYPE, WIRE LEADS
REF. No.
GI/9 I6/275V
H2/7 10/25V
112/12A 350/I2V
H2/15 12.5/40V

REF. No.
1/6 1

No.
H3/I5 350/12V 1/6 116/10 300/9V

1/- H5/1 150/30V 1/6 H6/ II 300/15V
1/- 115/14A 1.100/10V 2/1 H6/14A 900/15V
1/6 H6/5 150/25V 1/6

SPECIAL 10/- PACKS. ORDER 10 PACKS AND WE WILL INCLUDE
AN EXTRA ONE FREE I I I !

RESISTORS, VI watt TRANSISTORS
assorted 100 10/- P.N.P. Untested but mainly
Wire -wound I to 3 watt 20 10/- O.K. 50 10/-

5 to 7 watt 15 10/- N.P.N. Untested but mainly
10 watts 10 10/- O.K. 50 10/-

tAlgiagrIgENSERS
12 10/- OCP 71 equivalent 5

Light -sensitive Diodes 10
10/ -
10/-

TV types 50 10/- (These produce up to Ima from light)
Miniature 100 10/- OC 44 Mullard 1st grade 4 10/-

ELECTROLYTIC CONDENSERS
Suitable for Mains

OC45 Mullard Boxed
4426378 Output, Marked10/-1t1//:

Radio/TV 10 10/- 26371 Driver, Marked 4 10/-
Transistor types 20 10/- ASY 22. Marked 5 10/-
Mixed (both types) IS 10/- BY 127 Rectifiers 4 10/-

POLYSTYRENE 104007 Rectifiers
CONDENSERS 100 10/- (1200V peak) 4 10/-

MULLARD POLYESTER STC 3/4 Rectifiers 6 10/-

SILVER MICA 100
SO 10/-

10/-
DIODES (OA 111 & OA 91) 40
WIRE.

10/-

WIRE -WOUND 3 -Watt Solid Core. Insulated 100yds. 10/-
SLIDERS

VOLUME CONTROLS.
15 10/.. Stranded ditto SOyds.

SOLAR CELLS.
10/

Assorted 5 I0/- Large Selenium 2 10/ -
NUTS AND BOLTS. Mixed

length/type
Small 3

(6 cells will power a Micromatic
10/-

B. A. 100 10/- r
6 B.A. 100 10/- CO -AXIAL CABLE.
4 B.A. 100 10/- Semi Air -spaced ISyds. 10/-

METAL SPEAKER GRILLS
100

74 -in. x 3fin. 6

I0/-
10/-

CRYSTAL TAPE RECORDER
MIKES

CRYSTAL EARPIECES
I 10/-

EARPIECES, Magnetic 3.5mm Plug 2 10/-
No Plug 6 10/- TRANSISTORISED Signal
2.5mm Plug 4 10/- Injector I 10/-
3.5mm Plug 4 10/- TRANSISTORISED Signal

500 MICRO -AMP LEVEL
METERS I 10/- TRANSISTORISED CAR REV. 1

I0/-

VEROBOARD. TRIAL PACK COUNTER KIT (Needs Ima.
5 BOARDS -4- CUTTER 10/- meter as indicator) I 10/-

MULLARD .UNIFLEW AMPLIFIERS
In our opinion these units are the best value for money ever offered. A complete

nit consisting of Control unit. Pre -amplifier, Two Main Amplifiers and
Power Pack complete and ready for use -NO extra components to buy -yours
for LIS. (Normal retail price is LI6.10s.)
GARRARD SP 15 UNITS also offered at a discount. Our price only L12.10s.
Postage 9/-.

1/-
1/6
2/ -

REF. No.
H7/12 65/15V
H7/15 100/16
H8/1 I/350V

REF. No.
1f/- H7/10 60/15V

el H7/11 64/25V 1/6f H7/13 75/15V 1/6
1/6d H7/14 I 00/4V 1/-
1/6 H8/2 2/50V

1/_1/6 118/3 3/50V
6d H8/6 8/50V 1-
1/6 11111/7 I2/52V 1//6
1/6 H8/7A IS/ISV 1/6
1/- H8/10 2/275V

1/61/6 118/11A 2.50/12V
1/6 HS/ 13 100/25V 2/ -

REF. No.
5- 6/-
3//- H3/4A 3,000/25V 3/-
3/- H3/6 2,500/9V 2/6
1/6 I13/6A 5,000/18V 4/-
3/- H3/9 100/275V 2/-
3/- H3/13 16/16/375V 2/-
1/- H4/3 500/12V 1/6
2/- H4/5 32/32/350V 2/-
5- H4/9 500/6V 1/-
1//6 H4/1I 75/400/16/275V 7/6
2/- H6/10 250/25V 1/6
7/6 H8/13 6,000/6V 4/ -
7/6

REF. No.
2/- H4/2 250/25V 1/6
2/- H4/7A 32/32/275V 2/6
1/- H4/12 S00/50V 2-
2/- HS/6 250/50V 2//-

v-
REF. No.
H5/2 64/32/8/275V 2/-

1- 115/3 500/25V (REV) 2/6
1//6 H5/8 32/32/275V 1/6
1/6 H5/9 100/100/150V 2-
2/-
2/-

115/13
H5/9

32/32/6/300V
50/50/50/350V

2/-3/
-

1/- H6/4 150/150V 1/6
2/6 116/14 1.000/20V 2-
2/6 H8/11 250/25V 2// -
3/- H8/I2 3.000/6V

1/62/ - H11/ I 3A I00/25/200/25V
H3/1 I I 50/200V 2/ -

REF. No.
1/6 H11/4 5/I5V 1/-
1/6 H8/11 20/9 If-
1/ - 118/9 40/15 If -

SINCLAIR AMPLIFIERS AND SPEAKERS. Complete range in stock.
All at 10 per cent discount on list.
YEROBOARD

x lin. x .15 1/3 Sin. x 3 in. x .15 5/6 3f in. x x .1 4/9
3 in. x x .15 3/3 17in. x 2 in. x .15 11/- Sin. x 2 in. x .1 4/7
3 in. x 3 in. x .15 31/11 I7in. x 3 in. x .15 14/8 Sin. x 3 in. x .1 5/6
Sin. x 2 in. x .13 3/11 3f in. x 2 in. x .1 4/2
Spot Face Cutter 7/6. Pin Insert Tool 9 6. Terminal Pins (.1 or .15) 3/6 for 36.
Special offer pack consisting of S if in. x I in. boards and Spot Face Cutter .. 10/ -
TRANSISTOR RADIOS
Once again we have a supply of these excellent radios which offer superb
quality sound and excellent sensitivity. They are packed in a colourful pre-
sentation box complete with battery, earpiece and carrying case. Each one is
guaranteed. You would expect to pay at least LS -but our price due to a bulk
purchase is only 37/6. Many of our customers have made a considerable profit
by buying these radios and re -selling them to friends!
RECORD PLAYER CARTRIDGES. Well below normal shop price!
ACOS GP 67/2 15/-. (Mono). ACOS GP 91/3 20/, (Compatible) ACOS GP 93/1
15/..(Stereo)ACOS GP 94/- 30(,. (S Ceramic). ACOS GP 93/- DIAMOND
32/6. ACOS 94/1 DIAMOND 37/6.
TRANSISTORISED FLUORESCENT LIGHTS. 12 volt. All with
R Polarity protection. S watt 59/6. IS watt 79/6. 13 watt 1111/6. Postage
3/- per fitting. These can be sent 1 against full payment. Thousands
already sold.
MULLARD POLYESTER CONDENSERS
1,000 pf., 1,200 pf., 1,800 pf., 2,200 pf., 400 volts. 3d. each. 25 per cent discount
100 any type. .ISuf., .22uf., 27uf., 160 volts 6d. each. 25 par cent discount
100 any one type.
RESISTORS
1- and watt. Most values in stock. 10/- per 100 of any one value. 2/- dozen. 3d.
singles. MAINS DROPPER TYPE. Hundreds on values from .7 ohm upwards.
I watt to 50 watts. A large percentage of these are multi -tapped droppers for
radio/television. Owing to the huge variety these can only be offered 'assorted'.
10/- per dozen.
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large range in stock. 15/. per 100 of any one value. 3/. per dozen. Singles
6d. each.
RECORDING TAPE BARGAIN! The very best British Made low -noise,
high -quality Tape! Sin. Standard. 7/6. Long -play 9/.. Long -play IQ, Tin.
Standard IV-. Long -play 16/3. We are getting a fantastic number of repeat
orders for this tape. Might we suggest that you order now whilst we still have a
good stock evailable?
L5 WORTH OF COMPONENTS FREE!
Thinkingeflearning another language? If so, apply to us for details of Linguaphone
courses. We will GIVE you L.5 worth of components of your selection when
you purchase a language course' ! ! !

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 2/-.
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RUSSIAN WORLD BEATER!
WE COULDN'T EMI MARIE THEM
FORMS TANTAST/C PR/CE!
BATTERY/MAINS!

WAVEBAND 10.11""j"PORTABLE RADIO
Warm'

INO IDWIDE
RECEP

THOUSANDS Of TRIONS
AND STATIONS

WONO VER'

OR WITH MAINS/BATTERY ELIMINATOR 2

waveband portable radio, designed for world wide *COMPAREThisfantastic brand new Astrid Auriga Russian 8

reception will probably make your present radio seem III PERFORMANCE with
like a "crystal set"! It's far better than any Minn

Complete I' motional hatters' eliminator for both
8 was,. radio that even they have and hefore 39h Gris. RADIOS.
M

and neOne use! We almost giving then,
away at only 113.19.6 a mere fraction of even today's Russian miracle price!
In fact, nu challenge sou to compare the performance and s 'due with that of

rarlirrs! * YOU jOSt can't lose, we'll refuel your money instantli it
you are not antounr led! Purer and sweeter tone than ever! Wider band spread
for absolute "pin -point" station selection! Yes, the Rrowians ha, really
surpassed themselves this time. proving 11/11, :Lgaill their fantasti. ability in
the tield 1,1 electronics .111 brilliantly reflecting their advanced 111i11.11.61,1iiI)
teChIli111.11.8 in the field of space emininurications. YOU BET THIS AMAZE,' tr
SET FROM I'S AT I PRICE THAT BEARS NO IIELATION TO ITS TRUE
V.'. LI' E! Yee, 8 separate wavebands, including Standard Long. Medium and
Short Waves to cover the world! Unique side control waveband selection unit
gives incredible ease of station tuning! Thousands of different transmissions
and stations at your fingertips 24 hours a day, i ships at sea and messages
from all 0,1. the world -truly nothing is secret! You must hear it to believe it!
Superb, sweet tone - controlled from :I whisper to :Alm, that will till a hall! Itenulue
push-pull output! Separate ON/OFF ohmic and Treble -Bass tone controls:
Press -button dial illumination! Take It anywhere-runs econoirrically1,11 standard
batteries 1r -obtainable eywhere) rir 'Brea through battery eliminator from
220/2.40" ri.e. Mat. supply. Internal ferrite rod aerial plus telescoplu
aerial extending to full 3l in length. It's also a fabulous CAR RADIO-any speed,
requires no additional aerial. UNIQUE! Elegant Black J, Chrome finish .18V.
SIZE 111n 9in 31in overall approx. Marie to give years of perfect service.
Complete. with WRITTEN BCARANTEE, manual with simple riper:aim:instruc-
tions and circuit diagram. ONLY 213.19.6 (mains/battery eliminator 20,- extra).
POST, ETC. 8/6. Standard batteries 5/- extra. Can also be used through extension
amplifier, tape -recorder, public address. Send today or call. But HURRY: It's
the chance of a lifetime!

SensationalNews from Russia
or Every [overt% i-Fl.
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Comparable with specifications costing around 1140, to be sold by others In U.K.
at 279 as Sept., '69. NOW-unbelievable but Cr,,.- We are able to
offer 500 only. BRAND SPANKING NEW with written 12 months guarantee, for
only 49.: Ras.. carriage, etc., 2 gnu. You'll never appreciate the wonderful repro-
duction pouible from your old stereo or mono records until you listen to them on
this superb 111-Fi Audio Unit. It's a breath -taking experienee! But wait. With
the 6 Waveband Ro li,, you can get thourainds of tramminsions from all riser the
world including ham radio, ships at sea, continental and intermit iro:II stations.
Amazing clarity oil tom- and incredible elation selection. Just read the magnificent
specification of thin compact fully trannistorised, high quality S0111111 reproduction
equipollent in match ing unit Moil: Four -speed single Record Player deck,: ightsCeight
arm with turnriver" sapphire stylus and transparent deck cver, etc.
1.2in appros .1. Two speaker Cabinets reach 18:I in 9o i Min approx.),
each containing Min high efficiency unit and :lie critic tweeter. Fully transistorised
Tuner/Amplifier (211 transistors, 11 diodes) (1,0,in 10,11, Min approx.) j morpomt
ing FM, Long, Medium and 3 Short WIIVCINE11,1, All instantaneous Press
Button top panel controls! Push-pull output stage. Frontally controlled rotatable
ferrite rod aerial, internal FM aerial, meter type tuning intik ,,tor, stereo balance
control. 'retaliate variable bitss and treble controls give superb balance and t1,111..
Plus all usual extension snekets. 110, 127, 220. 240V toe. All cabinets very
strongly constructol-with beautiful high nits. N/111111i polyester finish. Long
negotiations and a final purchase -for cash made this incredible offer possible!
Please don't ask questions-just hurry: Only 500 will be lucky: SPARES AND
UK SERVICE CONSTANTLY AVAILABLE. Only 49": gns plus carriage, crating.
handling, etc., 2 gas., and test on 7 days appro. No more to pay! *1'.K. Trade
iiistribuLirs claim that British mmiels comparing with this specification rould
cost yon E140' We guarantee to refund your money if YOU don't agree:

SHOPERTUNITIES LTD. EIPI Dpt. 164 UXBRIDGE RD.. (facing
Shepherd's Bush Green), London W12

SAQ. (Thurs. 1, Fri. 7). Also 37 High Holborn, London, WC1 (opp. Chancery Lane).
(Wed. 1, Thurs. 7). Both stores open Mon. -Sat. from 9 a.m. until 6 p.m.

KINETIC LIGHTING EFFECTS
The DABAR range of Kinetic Lighting Effects encompass a wide range
of sophisticated colour pulsing and blending units, designed for
discotheques, dance halls, restaurants, shop -window displays, etc.
Basically 3 facilities are available: A sound to light Psychodelic lighting
unit or colour organ. This unit connects directly into an amplifier
output or across loudspeakers (with negligible loading effect) and
converts the audio frequency signals into a 3 -colour light display;
the colour depending on the frequency of the signal and the intensity
of the light on the loudness of the audio source. Secondly a background
control providing a variable minimum ambient lighting level if required
and thirdly a colour blender providing a continuously and completely
random slowly changing pattern of lights. This is fully automatic
requiring no audio input and is controlled by 3 speed -control potentio-
meters.
Units are available providing loading of either IkW of lighting per
channel (3kW max per unit) or 3kW per channel (9kW max per unit).
Latest full -wave Triac circuitry is used and radio -frequency interference
filters are fitted in all units.
Case size: I3in 7in> 9in.
Audio Activated Colour organ incorporating background controls.

I kW per channel [50 3kW per channel [88
Colour blender:
I kW per channel E40 3kW per channel [78

Audio activated colour organ with background controls and colour
blender:

I kW per channel [60 3kW per channel 011

100 WATT AMPLIFIER
The latest addition to the DABAR range of equipment is a 4 channel
integrated Preamplifier and Power amplifier, delivering a full 100W
r.m.s. into a 4 ohm load. The amplifier has 4 inputs, each with their
own gain control and a further master gain control, treble and bass
control. A unique feature of this amplifier is in it's versatility of uses.
It has been designed to accept plug-in pre -amp cards for each channel
thus covering a wide range of applications. The basic unit is supplied
with 4 input modules of your choice, but further modules may be
purchased at moderate cost, thus enabling, with the minimum of time,
effort and outlay the conversion of any one or all channels to accept an
entirely different input.
Modules available include: P/U cartridges-crystal, ceramic, and
magnetic (equalised R.I.A.A.); Microphones -30-600, 300-60011
and 50k 11 types. Guitar and two modules for high impedance outputs
from tape, tuner, etc., 100mV f.e.t. and IV input.
Case size: 13in - 7in 9in.
Price complete with 4 modules [109.0.0
Extra modules [5.0.0 each.
Please send ,1/ - in scamps for full descriptive literature.
TRADE ENQUIRIES WELCOME
Callers by appointment only. Carriage extra.

DABAR ELECTRONIC PRODUCTS

98a LICHFIELD STREET, WALSALL, STAFFS. WV I UZ

Tel.: WALSALL 34365
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7,500 ITEMS SEMICONDUCTORS & COMPONENTS
BRAND NEW LARGEST SELECTION OF DEVICES GUARANTEED

TRANSISTORS
2G301 4/- 2N3402 4/6 3N142 II/- BCI60 11/6 BFY50 4/6 NKT229 6/-2G302 4/- 2N3403 4/6 3N143 1)/6 BC167 3/- 13FY51 4/- NKT237 7/-2G303 4/- 2N3404 6/6 3N152 17/6 BC I68 3/6 BFY52 4/6 NKT238 5/-
2G306 8/6 2N3405 9/- BCI68B 2/9 BFY53 3/6 NKT240 5/6
2G308 6/- 2N3414 4/6 R.C.A.:- BC I 68C 3/- BFY56A I I/- NKT241 5/6
2G309 6/- 2N3415 4/6 40050 10/6 8C169 3/6 BFY75 6/- N KT28 I 5/6

PANEL METERS
38 Series-FACE SIZE 42 x 42inm. All prices for 51-9 pieces.
50µA, 37/6; 100µA, 35/-; 200µA, 32/6; 2., / , 0-.0-51)µ,
35/-; 100-0-100µA, 32/6; 500-0-5004A, 25/-; A. /-. MAA

/6, 500/LA,11

13/-; 10MA, 2.51-; SOMA, 2.51-; IOOMA, 25/-, 500MA, 23/-;
IA, 25/-; 5A, 23/-; 10y, 25/-; 20V, 25/-; 50V, 23/-; 300V, 25/-;
500V, 25/-. ALL METERS ARE D.C.

20371 3/- 2N34 1 6 7/6 40251 17/6 BC! 69B 1/9 BFY76 8/- NKT713 4/-
20374 4/- 2N3417 7/6 40309 6/6 BC169C 3/- BFY77 11/6 NKT781 6/-
26381 4/6 2N3570 23/- 40310 9/- BCI70 2/6 BFY85 9/- NKTI0419
2N404 4/6 2N3572 19/6 40311 7/- 8CI71 3/- BFY90 13/6 6/-
2N696 4/- 2N3605 5/6 40312 9/6 BC172 31- BPX25 37/- NKT10439
2N697 4/- 2N3606 5/6 40314 7/6 BC175 4/6 BPX29 36/- 7/6
2N698 5/- 2N3607 4/6 40320 7/6 BC182 2/6 BPYIO 29/- NKT10519
2N706 2/6 2N3662 7/6 40323 6/6 BC 1 82L 2/- BRY39 9/6 6/6
2N706A 2/6 2N3663 7/6 40324 9/6 BC183 2/6 BS W4 I 8/6 N K 720329

SILICON RECTIFIERS
PIV 50 100 200 400 600 800 1000 1200
IA 21-- 2/6 3/- 3/3 3/6 3/9 4/- -
3A 3/- - - 4/6 - 6/- - -
6A - - 5/- 6/- 6/6 7/- I0/-- -
10A 10/6 1116 13/- 15/6 17/6 19/6 25/- 32/-
17A 11/6 12/6 15/6 IC- 19/6 24/- 11/6 37/6
.5A only IA Types and 3A are plastic

2N708 3/- 2N3702 2/6 40326 7/6 BCI 84 3/- BSW70 5/6 9/6
2N709 12/6 2N3703 2/6 40329 6/- 8C2 1 2L 2/6 BSX 19 316 NKT20339
2N7 I 8 5/- 2N3704 3/6 40344 5/6 BCY30 5/6 BSX20 3/6 7/6
2N726 6/- 2N3705 3/- 40347 7/6 BCY31 5/6 BSX2 I 7/6 NKT130 I I 1

2N727 6/- 2N3706 2/6 40348 10/6 BCY32 7/6 BS X26 9/- 15/6
2N9 I 4 3/6 2N3707 3/- 40360 8/6 BCY33 4/- BSX27 9/6 NKT80112
2 N9 I 6 3/6 2N3708 2/-- 40361 9/6 BCY34 4/6 5SX28 6/6 19/6
2N9 I 8 6/- 2N3709 1/- 40362 11/6 BCY38 4/6 BSX60 16/6 NKT80113
2N929 4/6 2N3710 2/6 40370 6/6 BCY39 10/6 BSX6 I 12/6 22/6
2N930 5/6 2N37 I I 2/6 40406 11/6 BCY40 7/6 BSX76 4/6 NKT80211
2N1090 4/6 2N37 I5 44/ 40407 8/--- BCY42 3- BSX77 5/6 18/6
2N1091 4/6 2N37I6 58/6 - 40408 10/6 BCY43 3//- BSX78 5/6 NKT80212
2N1131 5/- 2N379 I 55/- 40410 12/6 BCY54 6/6 BSY24 3/- 19/6
2N1132 5/- 2N3819 7/- 40467A 11/6 BCY58 4/6 BSY25 3/- NKT80213

2N3823 19/6 40468A 7/- BCY59 4/6 1/31°

DIODES & RECTIFIERS
1N461 4/6 15131 2/6 BA 144 2/6 BY164 11/6 0A73 1/9
1N914 1/6 15132 3/- BAX I 3 1/6 BYX 10 4/6 0A79 1/6
1N916 1/6 15940 1/6 BAX 16 1/9 BYZ 10 7/- OA81 1/6
1N4007 4/6 AA 119 2/6 BAYI8 3/3 BYZ I I 6/6 (DABS 1/11
15010 3/- AA213 4/6 BAY3 I 1/6 BYZ I 2 6/- 0A90 1/6
1S021 4/- AAZ I 3 4/- BAY38 3/9 BYZ 13 SI- 0A91 1/6
15025 5/- AAZ I 5 2/6 BY100 3/6 FST3/8 4/- 0A95 1/6
1544 1/- AAZI7 2/- 13Y103 4/6 OAS 3/6 0A200 2/-
15113 3/- BA 100 3/ BY 122 7/6 0A9 2/- 0A202 2/-
15120 3/- BA 102 4/6 BY 124 3/- 0A10 2/6
15121 3/6 BA110 7/- BY 126 3/6 0A47 1/6
15130 2/6 BA115 1/6 BY127 4/6 0A70 1/6

-- - -2NI302 . 3/6 BSY26 3/6
2 N1303 3/6 2N3854 5/6 40600 14/6 BCY60 19/6 BSY27 3/6 NKT130214
2N1304 4/6 2N3854A 5/6 AC107 6/- BCY70 4/-11/6

BSY28BSY29

33//66
N..,T802152N1305 4/6 2N3855 5/6 ACI 26 4/- BCY7 I 8/6

2NI306 5/_ 2N3855A 6/- ACI 27 5/- BCY72 3/6 BSY32 5/- 18/6
2N1307 5/._ 2N3856 6/- ACI 28 4/- BCZIO 3/6 Bs", 5/- NKT80216
2 N1308 6/.. 2N3856A 77- AC154 4/6 BCZ11 8/6 65y37 si_ 18/6
2N1309 6/- 2N3858 5/- AC176 5/- 1301 21/6 BSY38 4/6 0C20 I5/-
2N1507 3/6 2N3858A 6/- AC187 I2/- BDI 21 13/- BSY39 4/6 0C22 1-
2N 1613 5/- 2N3859 5/6 ACI88 7/6 BDI 23 16/6 BSY40 6/6 0C23 10/-
2N1631 71- 2N3859A 6/6 ACYI7 5/6 130124 I 2/- BSYS I 6/6 0C24 10/-

2143860 6/- ACYI8 5/- BM 31 19/6 0C25 8/6

MAINS TRANSFORMERS
1 amp Charger. Sec. 0-3.5-9-17V .. .. 19/6
2 amp Ch . Sec. 0-3.5-9-17V .. .. .. 15/6
I amp (Douglas) MT103 Sec. tappings from 6V to 50V 32/6
2 amp (Douglas) MT104 Sec. tappings from 6V to 50V .. 42/6
Post and packing 4/6.
S amp (Douglas) MT107 Sec. tappings from 6V to 50V 110/-
Post and packing
Various other Douglas Transformers ranging from ;A to 5A in
stock (details in catalogue).

2NI632 6/- BSY52 6/6
2N 1637 6/-, 2N3866 30/- ACT I 9 5/- 1301 32 19/6 BSY53 7/6 0C26 5/6
2N1638 3/6 2N3877 - ACY2 5/- BDTI 27/6 SY54 8/- 0C28 12/6
2N1639 5/6 2N3877A

11/

/11/- ACY2 I0 5/- BDY IIO 32/6 BSY56 I 8/- 0C29 12/6
2N 1 71 I 3/_ 2N388A 12/6 ACY22 4/- BOY 17 30/- 135y75 41/_ 0C30 81-

2N3886/6 2N3900 7/6 ACY28 4/- BOY'S 35/ BSY82 10/6 0C35 10/-
2NI893 7/6 2N3900A 8/- ACY 4/- BDY19 39/6 BS Y90 1/6 0C36 12/6
2N2147 16/6 2N390 I 19/6 ACY4410 5/- BDY20 22/6 BS Y9SA

1

2/6 0C38 10/6
2N2 48 11/6 2N39037/- ACY44 8/- BDY38 19/6 DI 6P1 7/6 0C4 I 4/6
2N2 I 60 11/6 2N3904 i- AD I40 10/6 BDY60 13/- D I 6P2 8/- 0C42 S/-
2N2 1 93 St- 2N3905 7/6 ADI49 11/6 BDY61 25/- DI 6P3 7/6 0C44 41-
2N2 I 93A 8/- 2N3906 7/6 ADISO 11/6 BDY62 20/- DI6P4 8/- 0C45 2/6
2N2 I 94A 6/- 2N40513 3/6 ADI 61 7/6 BFI IS 5/- GET102 6/- 0C46 3/-
2N2217 5/6 2N4059 2/- ADI 62 7/6 BFI 17 9/6 GETI 13 4/- 3/-
2N2218 6/- 2N4060 2/6 AF 106 '816 BF I 63 7/6 GET I 14 4/- 0071 2/6
2N22 1 9 6/- 2N4061 2/6 AF114 S/- BF1A7 Si- GETI 18 4/- 0072 2/6

TRIACS
SC4 I A 6 amp 100V 20/-
SC41B 6 amp 200V 21/-
SC410 615p 400V

41/-SCSOD amp 400V 41 /-
40512 TO -5 mod. 6 mp aeo .. .. 33/-a v
40430 TO -66 6 amp 400V 19/6
40486 TO -5 mod. 6 amp 400V .. I9/ -
Economy Range Triacs
TC4/ 10 (Pressfit) 4 amp 100 PIV 15/-
TC4/20 (Pressfit) 4 amp 200PIV .. 17/-
TC4/40 (Pressfit) 4 amp 400 PIV 19/6
TC3/40 (TO -5) 3 amp 400 P1V 22/6

D1AC .. . 3/3

2 N2220 5/- 2N4062 2/6 AFI 15 6/- BF173 6/6 GETI 19 4/- 0074 6/6
2N222 I 6/- 2N4244 9/6 AFI 16 3/- BF177 6/6 GETI 20 6/6 OC75 4/6
2N2222 5/- 2N4285 3/6 API 17 5/- BF1741 10/6 GET873 3/- 0076 4/6
2N2287 21/6 2N4286 3/6 AF118 12/6 BF I 79 14/6 GET880 6/- 0077 6/-
2N2297 6/- 2 N4287 3/6 AF I 19 4/- BF I 80 7/- GET887 4/- °CBI 4/.-

INTEGRATED CIRCUITS
SEE OUR SEPARATE ADVERTISEMENT ON PAGE 88
SHOWING NEW I.C.s AT NEW LOW PRICES.

2N2303 2 N4288 3/6 AF124 4/6 BFI 81 6/6 °COI D 4/6GET889 4/62N2368 5/- 2N4289 3/6 AF125 4/- BFI 84 5/- 0083 5/-GET890 4/62N2369 3/- 2N4290 3/6 AF126 4/- BF1135 8/6 0084 5/-
2N2369A 3/6 2N429 I 3/6 AFI 27 3/6 BF I 94 3/6 GGEETTB89976 44//66 OC 139 6/6

/ 2N4292 2/6 AFI 39 7/6 BF 1 95 4/-OL 140 6/6
2N2483 5/6 2N4303 9/6 AF I 78 1.6 BF196 8/6 GET1398 4/6 0- C-170 6/-6,6 MC140 6/6 oc I 7 1 6/2N2484 6/6 2N5027 10/6 AF I79 14/6 BF197 '"" 111400 11/6 6-3602N2539 4/6 2N5028 11/6 AF180 10/6 BF198 8/6 C 7/6
2N2540 4/6 2NS029 9/6 AFIBI 8/6 8F200 10/6 M1420 22/6 0C201 9/6

M1421 22/6 11/6LIST2N26 I 3 7/- 2N5030 8/6 A F239 8/6 BF224 4/- ,, 20/6 0C202
2N2614 5/- 2N5172 2/6 AF279 9/6 BF225 4/- "1",",' ,,.,, 0C203 816

SCOTCH CASSETTES C-60
NORMAL PRICE 17/11. OUR PRICE Ill-

SCOTCH 3in TRIPLE PLAY 600ft
NORMAL PRICE 24/10. OUR PRICE 18/-

PLEASE NOTE: DUE TO BULK BUYING WE CAN NOW OFFER
MOST TEXAS, RCA AND NEWMARKET SEMICONDUCTORS AT
INDUSTRIAL DISTRIBUTOR PRICES. NEW QUANTITY PRICE

NOW AVAILABLE TOR INDUSTRIAL USERS UPON
REQUEST.

2N2646 11/6 2N5I 74 10/6 AF280 12/6 BF237 4/6 '''''" ' 4. OC204 8/6
2N2696 6/6 2N5 I 75 10/6 A FZ1 I 6/6 BF238 4/6 11.148° 19/6 0C205 12/6
2N271 I 5/- 2N5 1 76 /- BF244 6/6 M1481 25/- 0C 07 15/
2N27 I 2 S/- 2 N5232 5/6 ASY26 5/- BFW58 5/6

ASY27 7/6
M.1490 20/- OC P7 I 86
M1491 27/6 62N27I3 5/6 2N5232A 6/- BFW59 5/- 0 P12 11/6

2N2714 iv- 2N5245 9/-ASY28 5/6 it, M11800 43/6
ASY29 5/6 BFW6B ' MJE340 12/6 ORP6 I I0/-

2N2865 12/6 2 N5246 8/6 6, , BFW6 I 9/6 P346A 4/6Y36 5/-MJE520 17/62N2904 6/- 2N5249 13/6 AS Y36 I 2 4/6 TIP3 I A 16/6
ASY50 5/- MJE521 17/62N2904A 6/6 2N5249A13/6 BFX13 4/6 TIP32A 19/6
ASY54 5/- M1E2801 11 TIS34 12/62N2905 7/6 2N5265 65/ - BFX29 6/- /-
ASY86 6/6 M E2901 27/-

THYRISTORS
PIV 50 100 200 300 400
IA 5/- 5/6 7/6 8/- 9/6
4A 9/6 11/- 11/6 - 15/6
SA - 11/- 13/- - 15/-
7A - Ili- 13/- - 19/6
25A 27/6 30/- 33/- - -
Also 12A, 100 Ply, IS/-
25A, 400 PIV 37/6

CAPACITORS
A large and comprehensive
range available: Electrolytic,
Pol ester Ceramic Pol -y .. . 7
styrene, Silver Mica, Tantalum,
Trimmers, Tuners.
Examples:
2,000mF 25V, 8/6 Most
2.500mF 50V, 13/6 Mullard

2N2905A 8/- 2N5266 55/- BFX30 6/-ASZ20 7/6 MPFI02 8/6 1-1434 11-2N2906 5/- 2N5267 52/6 BFX43 7/6 /6A Z2I 8/6 MPF I 03 7/6 V EROBOARD o -Is 0-1
3 000mF 25V,10/6 Electrolytics

'5,000mF 50V, 19/6 in stock
2N2906A 5/6 2N5305 7/6 ' BFX44 7/6 T1S45 2/6

S 6 2/62N2907 6/- 2NS306 itj- AUTIO 30/- BFX68 13/6 MPF I 04 7/6 TI 4
MPF I 05 7/6

2N2923 3/- 2N5307 7/6 BC 07 2/6 BFX68A 13/6 TIS47 2/6
2N2924 3/- 2N5308 7/6 BC108 2/6 BFX84 5/- MPS3638 6/6 T1548 2/65/-2N2925 3/- 2N5309 12/6 BC109 2/6 BFX85 6/6 MPSA65TIS49 2/6
2N2926 2N5310 8/6 BC 113 5/6 BFX86 5/- MPSA66 5/6 TIS50 3/6NKT0013 9/6 T1S5 I 2 6 Green 2/9 2N5354 5/6 BC115 5/- BFX87 5/6 . /NKT124 8/6

Matrix Matrix
21 31,,, 3/6 4/-
24 5,,, 4/3 4/9
31 314, 4/3 4/9
31 Sin 5/6 5/6
31 I7in IC- 21/6
31 I7in (plain) - 11/6

-
wIRE-WOUND RESISTORS
2 5 watt 5% (up to 270 ohms

only), 1/6
5 watt 5% (upto 8.2k 0 only), 1/-
10 watt 5% (up to 2U fl only),

2/6
Yellow 2/6 2N5355 5/6 BCI 16A 7/6 BFX88 5/- TIS52 2/6

2N5356 6/6 BCI 18 6/6 BFX89 12/6 NKT I 25 5/6 T1S53 4/6
Orange 2/6 2N5365 9/6 13C12 I 4/- BFX92A 12/6 NKTI26 5/6 TIS60 4/6

2N301 I 6/- 2N5366 6/6 BCI22 4/- BFX93A 14:- NKT I 28 5/6 TIS61 5/-
2N3014 6/6 I BFY I 6/6 NKT I 35 5/6 TIS62 5/6

5 I7in (plain) 15/6 -
Vero Pins (bags

of 50) 5/- Si-
Vero Cutter, 9/-

POTENTIOMETERS
Carbon:
Log. and Lin., less switch, 71-.

2N5367 11/6 BC125 1/- 0
2N3053 5/-- 2N5457 7/6 BC 126 I I /- BFY I I 8/6 NKT137 6/6 ZTX107 3/6
2N3054 10/- 25005 15/- BC! 34 6/6 BFYI2 4/6 NKT2 10 6/- ZTX108 3/6
2N3055 1S/- 25020 40/- BC I 35 8/6 NKT2 I I 6/- ZTX I 09 3/6
2N3 I 33 6/- BCI BFYI7 4/6 NKT2 I 2 6/- ZTX300 3/6

HEAT SINKS
4-8 , 4 , I in Finned or Two
TO.3 Trans., 9/6. 4.8 : 2 , I in

Log. and Lin., with switch, 4/6.
Wire -wound Pots (3W), 5/6.
Twin Ganged Stereo Pots, Log.
and Lin., 7/6.

25102 10/- 36 7/6
2N3134 6/- 25103 5/- ec,44) 7/6 sFy 113 6/6 NKT213 6/- ZTX301 3/6
2N3135 5/- 25104 S/- BCI 47 3/6 BFY19 6/6 NKT214 4/6 ZTX302 4/6
2N3 I 36 5/- 25501 6/6 BC148 2/6 BFY20 12/6 NKT215 4/6 ZTX303 4/6
2N3390 5/- 25502 7/- BC149 3/6 BFY21 8/6 NKT216 7/6 ZTX304 6/6

Finned, forOne TO -3 Trans.,
6/6. For SO -I, 6d. For TO -5,
1/- Finned. For TO -18, If-
Finned. For TO -18, If- Finned.

PRESETS (CARBON)
0-1 Watt I i-
0-2 Watt 1/3

2N3391 4/- 25503 5/6 BC I 52 3/6 BFY24 9/- NKT217 8/6 ZTX500 4/6 0'3 Watt 1/6
2N339 I A 6/- 3N83 8/ -BC I 54 8/6 BFY29 10/- NKT219 6/- ZTX50 I 5/-
2N3392 3/6 3N128 14/- BC157 4/-. BFY30 10/- NKT223 5/6 ZTX502 5/-
2N3393 3/- 3N 140 15/6 BCI58 3/6 BFY4 I 10/- NKT224 Si- ZTX503 5/-
2N3394 3/- 3N141 14/6 BC159 4/- 8 FY43 12/6 NKT223 4/6 ZTX504 12/6

Post & Packing 2:--- per order. Europe 5/-. Commonwealth (Air) 13/- Minimum.
Send 6d. stamp for price list.

RESISTORS
Carbon Film
4 watt 5%, 3d.
4 watt 5%, 4d.
4 watt 5%, 5d.
I watt 10%, 6d.
2 watt 10%, 1/3

THERMISTORS
R53 (STC) 25/6
K151 (lk) 2/6
VA3705 17/6
Mallard Thermistors also in
stock. Please enquire.

I.C. and Semiconductor price list (24 pages) O
ALLERS WELCOME

Tel. 01-452 0161/2/3 A. MARSHALL & SON Send 1/- for our New Comprehensive
MON-FRI 9-5.30

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9.5
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LISTEN TO AIRCRAFT COMMUNICATIONS REAL WORKING ELECTRONIC
new V.H.F. AIRCRAFT ORGAN ONLY

BAND CONVERTER
ONLY Listen in in AIRLINES.

PRIVATE PLANES, JET

41 / 6 PexLeiting erosEs'InTaltZvorit:
pilots, ground approach.
preload control, airport

tower. Hear for yourself the disciplined reject
hiding tenseness on talk downs. Be with
hem when they have to take nerve ripping

decision. in emergencies-tune in to the
international distress frequency. Covers

aircraft frequency band I nclud I ng HEATHROW.
GATWICK. LUTON. RINGWAY, PRESTWICK. ETC.

Thin lasted is fully transistorised instnunent eau he built by
anyone nine to ninety in under two hours. (Our design team
built four-everyone worked first time). No soldering necessary.
Fully illustrated simply worked instructions take you step-
by-step. Uses standard PP3 battery. Size only Qin , Sin
1f in. All you do is extend rod aerial, place close to any ordinary
mediunowave radio (even tiny pocket radios). NO CON-
NECTIONS WHATEVER NEEDED. Use indoors or outdoors.
SEND NOW. ONLY 47/6 for all parts, including case, note,
screws, wire, etc. etc. (parts available separately).

55/-
Don't confute with

ordinary electric organs
that simply blow air orer

month -organ type reeds, etc. Eight
soothe were spent In creating and

testing this superb, revolutionary electronic organ. Fully
transistorised, no valves. Proper selt-oontalned loudspeaker.
Fifteen separate keys spars two full oelaves-play the "Yellow
Rose of Texas", '811ent Night", "Auld Lang Syne", and lots
of similar tunes an this real working electronic organ.. Size
1311n x 10in z Ill.. Uses standard battery. Have the thrill and
excitement of building it together with the pleasure of playing
a real electronic organ. Play it anywhere. No soldering
necessary. Easy as A.B.C. to make following the fully illus-
trated, step-by-step instructions. BIG DEMAND ANTICI-
PATED FOR THIS UNIQUE DISTEUXENT at our low price.
OILT 66/-4-4/6 P. & P. for all parts, Including case, loud-
speaker, transistors, condensers, resistors, knob., transformer.,
volume control, wire, nuts, screws, instructions, etc. (parts
available separately). Have all the pleasure of making it
yourself, finish with an exciting gift for someone.

"READ PEOPLE'S MINDS"-TEST THEIR NERVES-BEAT THEM AT CARDS-TEST THEIR
MENTAL ABILITY, ETC. ASTONISHING

ELECTRONIC BRAINBOX

57/6 t ion that attracts ordinary people and professional engineers alike to electronic

an electronics exhibition, you will have seen people of all ages queueing to pit
their abilities against the giant electronic brain. There is tremendous fascina-
tion

thin an exciting Christmas. Ii you've seen a giant computer on show at

games of skill, chance and mystery. With this "Brainbox" you will be able
to perform mitidrboggling feats. THE MIND READING DEVICE will make people swear
yes have telepathic powers. THE AMAZING CARD TRICK UNIT completely mystifies
and baffles front one to six people. Tots correctly "otters" the two cards each person has
selected at random from a park they thernseives shuffled. THE ELECTRONIC IIIKEVE5

TEETER puts your friends to a very lively test. It gives out tail and finish signal. (the winner
is the person with lowest number of fail signals.) Can be adjusted from the weakest to strongest

person. THE ELECTRONIC HAZE tests the mental ability of the player because it uses psychology with
electronic twist to it. You can change the maze pathways in seconds to prevent the maze becoming too

stale after lots of use. Completely safe and foolproof, uses standard battery. Size 18In 12i, 6in (Max.) You
can play all these games and store beside. WE GUARANTEE THAT &MEE CAN RASDY A115113IBLE THEM

PROJECTS DI MEG ONE HOUR! No soldering, pictorial, step-by-step Illustrated instructions. osyy 57/0 plus 6/6
P. k P. for all parts including chassis, switches, stylus, signalling lights, wire, nuts, screws, etc. etc. (PA 'S AVAILABLE
SEPARATELY). FULL OPERATING DIRECTIONS WITH EACH OP THE PROJECTS.

Your money refunded in full if not 100% delighted.

FIND BURIED
TREASURE!

TREASURE LOCATOR-
NOW IT'S HERE AT LAST,

alter experimenting for
four and a half months
with a multitude of
different circuits and carry-
ing out actual field tests
with prototypes, our design
team have come up with
this real winner. This ,
fully portable transistorised
metal locator detects and
tracks down burled metal
objects-it signals exact
location (no phone. used).
FINDS GOLD, SILVER,
LOBTCOLIKJEWELLERY,
KEY& WAR SOUVENIR&
ARCHAEOLOGICAL
PIECES, METALLIC ORE,
NUGGETS, ETC. Extremely
sensitive, will signal presence

of certain
objects buried
several feel
below ground!
Can be built
with in one
short evening
with:the won-
derfully clear,
easy to follow,
step - by - step.
fullyillustmted
instructions.
Fully iron-
Meter/fled - no
valves. Uses

standard PP9 bat-
tery. No soldering

necessar). size of detector head 131in 10in
Great demand expected at this remarkably

low prke-All parts including detector head case,
nuts, screws, wire, simple instructions, etc. Send
now 47/S plus 6/6 P. & P. (Telescopic handle as
Illustrated 25/. extra.) Parts available separately.
Made up looks worth Ell.

LY

4146

CONCORD ELECTRONICS LTD. (P.E.14) 8 WESTBOURNE GROVE LONDON
(Near Bayswater Tube) Callers welcome. 9-6 including Saturdays

W.2

11kW FAN NEATER
Three position switching to
suit changes In the weather.
Switch up for full heater (2;
kW), switch down for hall
heat (ljkW), switch central
blows cold for glimmer cooling
--adjustable thermostat acts
MI auto control and enfety cut-
out. Complete kit 14.15.5.
Post and ins. 7/6.

12 volt Car Battery Trickle Charger. Made In
Japan, this is very small and neat. Regular use
will keep your car battery in good trim throughout
the winter. Silly price, 115/- plus 4/6 postage and
Insurance.

QUICK CUPPA
Mini Immersion Heater, 330w.
200/240v. Boil. full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside for
tea, baby's food, etc. 14/5, post
and insurance 1/6. 12v. car model
also available 10/6.

PLINTH AND COVER
Suitable for most auto
changers, teak base with
tinted perspes cover. 56/ -
plus 6/6 postage.

THTRISTOR LIGHT
DIMMERS
WIlldim incamiescentlighting
up to 600 w. from full
brilliance to out. Assembled
and wired ready to install.
56/6.

AUTO -ELECTRIC CAR AERIAL
with dashboard control switch -
fully extendable to 40In. or fully
retractable. Suitable for 12v
positive or negative earth. Supplied
complete With fitting instruction.
and ready wired dashboard switch.
15.11.11 plus post and Ins.

COMPUTER TAPE
2,400 ft of the best magnetic
tape money can buy. Made by

wide almost un-
breakable and on a 101in. Metal
computer spool. Users have
claimed successful results with video as a ell as
sound recordiugs. Plus 6/6 post.
Cassette to hold wool 10/- extra.

HORSTMANN "TIME & SET" SWITCH
I A 30 Amp Switch.) Just the thing if you want to come home
to a warm house without It costing you a fortune. You can
delay the switch on time of your electric fires. etc., up to
14 hours front setting time or you can use the switch to
give a boost on period of up to 3 hours. Equally suitable to
control processing. Regular price probably around 65.
Special snip price 261. Post and ino. 4/6.

I HOUR MINUTE TIMER
Made by famous Sntlthe company, these have a large
clear dial, size 411n. 3;in., which can be set in
minutes up to 1 hour. After preset period the bell
rings. Ideal for processing, a memory jogger or. Is
add Ingaimple lever, would operate micro -ow itch . SW&

THE FULL -F1 STEREO SIX
The amplifier

sensation of the year
You will be amazed at the
fullness of reproduction and
at the added qualities your
records or tuner will re-
produce. Built into metal
cabinet elegantly styled
and teak finished to blend

with modern furnishings, this amplifier uses an
lutegrated solid state circuit with an output power of 6 watts split
over the two channel.. The amplifier is ideal for use with normal pick-ups
and tuner., it has a double wound mains transformer and ganged volume and
tone controls-also switching for Mono to Stereo, tuner or pick-up. Other
control. include "treble lift and cut", "balance" and separate mains on/off
switch. Price is E5.111.6 plus 7/6 post and insurance.

STANDARD WAFER SWITCHEk
iftf#,, Standard size 11 wafer- silver-plated 5 -amp contact, stan-

dard tin spindle 2in long-with locking washer and nut.
No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way

1 pole 8/6 6/11 6/6 SG 5/6 6/6 6/4 6/6
2 poles S/S 6/6 4/6 6/6 6/6 6/6 5/5 10/6 10/6
3 poles S/S 4/4 6/6 6/6 10/S 1016 10/S 14/11 14/6
4 pole. 6/6 6/6 6/6 10/6 10/6 10/6 10/6 15/5 18/11
5 poles 6/6 &II 10/6 10/6 14/5 14/6 14/6 22/11
6 poles 6/6 10/6 10/6 10/6 14/6 14/6 14/6 NG 26/6
7 poles 10/S 10/6 10/6 14/S 18/6 12/S 13/6 30/6 30/6
8 poles 10/6 10/6 10/6 14/S 18/6 13/11 18/6 34/6 34/6
9 poles 10/6 10/6 14/6 14/6 28/6 22/6 22/6 38/5 38/6

10 poles 10/6 10/6 14/6 13/6 25/S 22/6 22/6 42/6 42/6
11 poles 10/6 14/S 14/S 18/6 24/6 26/5 QM 44/6 46/612 poles 10/6 14/6 14/6 18/6 26/6 26/6 26/6 50/6 50/S

Where postage is not slated then orders over

a are poet free. Below 65 add 2/9.
with enquiries please.

SPARTAN Portable
RADIO

Long and medium wave,
7 translator, cries 6In.
41n. lf in. with larger
than usual speaker giving

f
very good tone. Built-in
errite aerial and tele-

scopic aerial for distant
stations. A real bargain
complete with leather case, carry sling, earplug
and cane. 13.15.0. plus 5/-- poet and Ins.

MULTI -SPEED MOTOR
Replacement In many well known
food mixers. Six speeds are available.
500. 850, and 1,100 r.p.m. from either
or both of the nylon sockets (where
the beaters of the food mixers
normally go) and 8,000, 12,000 and
15,000 r.p.m. (Ideal polishing speeds)
from the main drive shaft. Very -
powerful and useful motor size
approx. 21n. diameter Sin. long.
Price 17/6 plus 4/6 post and Ina 12
or more post free.

MAINS OPERATED CONTACTOR
220/240V 50 cycle solenoid
with laminated core so very
silent In operation. Closes 4
circuits etch rated at 10A.
Extremely well made by a
German Electrical Company.
Overall size 2; 2 21n.
10/6 each.

DOUBLE ENDED MAINS MOTOR
On feet with holes for screw -
down fixing. To drive models,
oven, blower heater, etc. 10/ -
each, plus 9/6 poet and
Insurance. 6 or more post
free.

01105mFd TUNING CONDENSER
Proved design, Ideal for

straight or reflex circuits
2/6 each. 84/- doz.

ELECTRONICS (CROYDON) LTD
Dept. PE, 266 London Road, Croydon CR0 2TH

Also 102/3 Tamworth Road, Croydon
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VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

174, 384, 3V4, DAF91, DF9I, DK91 D1.92, DI.94SETS yet oft 4 for 19/8. DAF96, DF96, DK96, DL96;4 for 29/-

1A7GT 7/4 25114GT11/4 DL92 5/9 EL90 5/8 PCL84 7/8 UBC41 10/618507 7/8 3001 6/0 DL94 7/8 11.600 ISMS PeL86 1/- UBF80 5/9
1N5GT 7/9 30015 131- DL96 718 1180 8,7 PCL86 5/3 UBF89 8/1
1115 5/9 30017 16/- DY86 5/9 11481 83 PCL88 14/8 170084 7/-
185 4/8 30018 1816 DY87 5/9 E1184 8/9 PCL80015/4 170085 7/3
1T4 8- 30F5 18/0 EABC80 6/6 . PENA4 9/6 170780 7/8
384 519 sent 1119 EAF42 10/- E761 7/3 PEN36G14/- UO242 11/8
3V4 7/4 30FL12 14/0 8891 2/8 EY86 6/11 PFL20011/9 170881 6/5
5Y3GT 61- 30FL14 14/- EBC33 8/- 1840 8/9 P136 9/9 170L82 7/-
57.40 7/6 30L1 0/6 18041 10/6 1841 8/9 P181 9/8 UCL83 11/-
6/30L2 11/9 30L15 12/- 18090 4/8 EZ80 4/4 PL81A 10/8 17F41 15/6
6AL5 1/8 30L17 14/1 EBF80 8/9 1291 4/9 PL82 6/- 17783 6/9
6A1116 2/9
6AQ5 5/8
6AT6 4/8
68A6 4/6
68E6 4/9
6816 8/6
6050 4/9
6CD60 12/-

30P4 11/-
30P12 13/9
30P19 18/-
30PL1 12/9
30PL13 14/8
30PL14 14/-
35L6GT 11/8
35W4 4/4

EBF89 6/3
1.0081 3/1
10082 4/9
10083 7/-
10085 6/9
100804 UV-
ECF80 41-
ECF82 6/-

0832 8/0
0834 9/9
KT41 15/11
1761 9/9
KT6G 16/9
L4329 14/8
N78 17/0
P61 10/-

PL83 5/6
PL84 6/4
P1.500 13/-
P1.504 15/6
PL508 23/6
PM84 7/6
PX25 23/1
PY32 11/-

U111 6/5
171.41 12/-
UL44 50/-
171.84 71-
U1180 5/-
1.7118 4
17741 7/6
UY85 5/1

6F14 9/-
6723 11/9
6F25 12/4
6170 2/6
6180 3/6MG 1/0
/VOGT 6/6
614 4/9

35Z40T 6/-
150132 12/4
807 9/-
6063 12/6
AC/VP215/6
AZ31 9/8
B349 15/-
8729 12/6
M835 18/6

101135 6/-
EC1142 12/9
ECH81 5/9
ECH83 8/3
ECRU 7/6
ECLE10 7/-
ECL82 5/9
ECL86 8/ -
EF37A 8/6

PABC80 7/-
PC86 10/3
PC88 10/3
PC96 5/5
PC97 8/-
PC900 7/11
PC084 5/6
PCC85 (V-nem 9/-

PY33 11/-
PY81 5/8
P782 5/8
P783 5/5
PY88 6/9
PY800 7/6
PY801 7/6
R19 1/1
R20 12/-

VP4B 18/6
W119 7/-
877 4/6
AC107 8/6
AC127 2/6
AD140 7/4
AFII6 4/-
APII6 4/-
AF117 4/-6X5OT 5/9 CL33 18/6 EF39 4115 p0e89 pig TH21C 17/6 AF118 9/910F18 7/- CY31 6/9 EF41 11/9 PC0189 9/9 025 18/- AF125 2/610P13 12/- DAC32 7/3 EF80 4/6 P0080513/- 026 12/- AF127 8/612AH8 415/- DAF91 4/2 EF85 6/2 20780 5/5 1747 13/6 0026 5/-12AT7 3/9 DAF9G 7/8 1786 8/3 PCF82 6/6 1749 121- 0044 2/812AUG 4/9 DF33 7/9 EF89 6/8 P0F86 9/8 4178 4/9 0045 2/812AU7 419

12AX7 4!9
DF91 31-
DF96 7/3

EF91 2/9
EFI83 5/9

pens° 13/S
PCF801 8/9

U191 18/6
17193 11,4

0071 2/5
0072 11/6121807 718 121177 4/1 EF184 6/8 PCF802 9/- 17251 14/8 0075 2/6

19806017/4 DK32 7/6 81190 8/5 P07205 12/4 17301 10/8 0081 11/41
20F2 18/6 11191 5/9 EL33 9/9 PCF806 11/3 17329 14/6 0081D 216
20P3 11/11 12192 8/0 EL34 9/5 PCF80819 - 0601 19/8 0082 2/6
20P4 18/6 D196 7/8 EL41 111- PCL82 7/3 1.7ABC.80 8/6 008212 2/6
25L6GT 5/- DL35 EL84 4/9 PCL83 12/- UAF42 10/8 00170 4'8

READERS RADIO (P.E.)
85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX. Tel. 01-550 7441
Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per

valve extra. Any rarcel Insured against Damage In Transit 6d. extra.

You should read the

Goodmans
High Fidelity Manuals
Goodmans High Fidelity Manuals are of vital interest to
you, and contain constructive and informative articles on
all aspects of High Fidelity sound.
One manual contains specifications, descriptions and
full colour illustrations of the entire current range of
loudspeaker cabinets, systems, amplifiers and F.M. tuners.
The construction manual contains the information
needed by those enthusiasts who prefer to make theirown
High Fidelity or musical instrument loudspeaker systems.

These manuals are available free horn

Goodmans Loudspeakers Limited
Axiom Works Lancelot Road Wembley Middx. Tel: 01-9021200

II!- NM En
Please send me:

111 Full colour manual r)
IConstruction manual  (Tira ar narainra)

IName
Address

I
a. .6

Ifyou can put
aTes' in every box,
you might
just make a
RADIO TECHNICIAN
in Air Traffic Control

An all -consuming interest in
telecommunications

At least one year's practical experience
in telecommunications, preferably with
'ONC' or 'C and G' technical
qualifications

A highly developed sense of
responsibility

Willingness to undergo a rigorous
programme of training

Aged 19 or over

j

To the right man, the National Air Traffic
Control Service offers the prospect of an
interesting and steadily developing career as
a Radio Technician in air traffic control.

The work involves the installation and maintenance
of some of the very latest electronic equipment at civil
airports. radar stations and other specialist
establishments all over the country. Important today.
the job will become increasingly vital as Britain's air
traffic continues to grow, and prospects for promotion
are excellent. Starting salary varies from £1044 (at 19)
to £1373 (at 25 or over). Scale maximum £1590
(higher rates at Heathrow). The annual leave
allowance is good, and there is a non-contributory
pension for established staff.

If you feel you can meet the demands of this rather
special job-and you have a strong determination to
succeed-you are invited to complete the coupon
below.

Send this coupon for full details and application form
To: A J Edwards, C Eng, MIEE, The Adelphi,
Room 705, John Adam Street, London WC2N 6BQ,
marking your envelope 'Recruitment'.

Address

PET1G3

Not applicable to residents outside the United Kingdom

NATCS
lkNational Air Traffic Control Service

4111.111 MN MEN MIRE
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Practical Electronics Classified Advertisements
RATES: 1 6 per word (minimum 12 words). Box No. 1 6 extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London, E.C.4

MISCELLANEOUS

We stock all those components and materials
required by the home Hi-Fi constructor,
including speaker grille fabrics, BAF wadding,
Peerless speaker kits, Helme Cabinet Kits,
cross -over networks, inductors, etc. Special
offers also available. Send 5  5d. stamps
NOW for your copy of our new fully illustrated
catalogue (catalogue cost refunded against
purchases over 10s.). No callers please, mail-
order ONLY.

U] 1::khl Dept. P.E.I

4, PRINCES SQUARE,
HARROGATE. YORKS.

PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 and 1014 probably
come within this category-THINK OF THE FUN
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS TOO-how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc., or a TRANSMITTER/
RECEIVER that doesn't use RF, SO LICENCE
WORRIES ARE OVER! Then there's another
project for a "LEARNING" MACHINE-imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In a few days from
now YOU COULD BE IN THE "SCIENCE -
FICTION" WORLD OF "BOFFIN"!
DON'T PUT IT OFF! SEND 3/- for your list-NOW

BOFFIN PROJECTS
4 CUNLIFFE RD., STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON

and presented on TV

BIG BARGAIN PARCEL 131 -

POST PAID
Containing multi -contact relay, istors,
resistors (some high stab), rectifiers, diodes,
capacitors,- pots, knobs, etc.

4 WATT GRAM AMPS.
Volume and tone controls, mains operation,
30 output, new and boxed 72/6 POST

PAID
SALOP ELECTRONICS Callers welcome
23 Wyle Cop
Shrewsbury, Shropshire S.A.E. for lists

G RRRRR D RECORD PLAYER UNITS
The G d 2025TC with (GCS36) Cart-
ridge for Stereo or Mono Records, com-

plete with Plinth and Top Cover.

only [15 plus 10 6 post and packing
Also available: Garrard SP25 Mk. IIC with GP93/l
Cartridge, 122. Garrard 3000 with GP104 Cartridge,
LIB. Also manufacturers of HI.FI amplifiers and

car radios.
SUNDERLAND ELECTRICS LTD.

45 Princess Street, Manchester MI 6HR
Tel. 061.236 3632

CIRCUIT BOARD ETCHING KITS, full Instruc-
tions, 111/11d. C.W.O. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herta.

PARAPHYSICAL LABORATORY, Downton,
Wilts. Fascinating international magazines.
S.A.E. for list. Parcel 20s.

-NEW LOW PRICE -
Brand New and Individually Tested Transistors
supplied unmarked, but packed separately for identi
fication and guaranteed to be within their correct
specification or money refunded. All at 1/9 each or

Any la istors for only LI.

ACY22
BC108
BC109
BFY51
liFY52

B8Y27
0C46
0071
OCT/
0C200

0C201
OC202
ZTX300
2NX300
2N2926

2N3702
2N3703
2N3705
2N3706
2N3708

ANTEX SOLDER IRON
A lightweight Iron with a 15 watt nickel plated bit.
Designed to enable you to weld reliable joint.
accurately. Model CN240 volts. Special low price.
Act tow. Only 29/11. MONEY BACK
GUARANTEE. P. & P. 1/-

J. M. KING (H)
17 Buckridge, Portpool Lane, London, E.C.I

PSYCHEDELIC LIGHTING UNIT. This sound
modulated lighting control unit can add a new
dimension to the sort of music you prefer. It
adds feeling to mood music and power to beat
music. Easy to construct display units that
can be built into an old TV case or hi fl
console, display set-ups for mobile discotheques
and many more brand new designs are des-
cribed in the literature given free with each
unit. Now that the festive season is coming
it will be ideal for "Creek -out parties" and
connected to Christmas tree fairy lights will
really make things swing. No connections
need be made to loudspeakers or amplifiers;
this unit has its own Built-in Microphone and
Amplifier and only needs plugging into the
mains. It can be loaded with up to 1,500
watts of lamps and sensitivity is fully variable.
Case size is only gin x 41n x 3in. It comes to
you ready built and tested for thii amazingly
low price of 12gns, P. & P. 4/-. Money hack
it not delighted. Don't delay. Send for
yours now to REID ELECTRONICS, 30
Second Avenue, Heaton, Newcastle-upon-Tyne,
NE6 5XS.

HOLIDAY FOR BOYS. 14/16 years August
1971, specialising in engineering, electronics,
photography. Tuition and practical work
including karting. 11 days -115. Write for
free brochure: INTER -SCHOOL CHRISTIAN
FELLOWSHIP, 47 Marylebone Lane, London,
WIM 6AX.

MUSICAL MIRACLES
WAA-WAA Pedal. Complete kit of all parts,
robust cabinet, mechanism and instructions.
Huge sales, well proven design. Only 49/ -
complete. Or built and tested L4.15e. post free.
Rhythm Box. Build your own from our pre-
built electronic circuit modules, e.g. box giving
waltz, foxtrot, etc., costs under 117.
Organ P ion units 114. Bass pedal and
other f ascinating effects, fuzz, tremolo, etc.
Send s.a.e. for list: D.E.W. LTD.
254 Ringwood Road, Ferndown, Dorset

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE-
has obvious applications for HOUSE -TO -HOUSE
USE, SCHOOL PROJECTS. LANGUAGE
LABORATORIES. SCOUT CAMPS, etc.

GET YOURS I SEND 95/- NOW
TO: 'BOFFIN PROJECTS'

DEPT. K2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

ENAMELLED COPPER WIRE
S.W.G. Per lib reel Per lib reel
18-22 11/3 16/6
23-30 11/9 17/6
31-35 12/3 18/8
36-40 15/- 24!-
41-44 17/9 29/6

Orders despatched by return of post. Please
add 1/- per item P. & P. Supplied by: BANNER
TRANSFORMERS, Brooks Street, Higher
Hillgate, Stockport, Cheshire. TRADE
ENQUIRIES INVITED.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/0 relays,
components, etc. Lower Beeding 236.

BUILD IT in a DEWBOX quality cabinet
21n x x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now-right now.

SCRAP VALVES WANTED. Type TY5-500,
TY6-800, TY6-1250A, TY7-6000A, 1t YS -5-
3000, ESA1500, 16P13, BW1169, also similar
types. ELECTRONIC HEAT CO., 352
Lower Addiscombe Road, Croydon. Tel.
01-654 7172.

E0

useNito-Litiaslimmerswitch
will dim up to 400 watts of
incandescent lighting from
zero to full brilliance. This
unit simply replaces the
normal light switch, and is
supplied with MK mounting
frame for use where more
depth is required.
Price built and tested 63/.

complete kit 55/ -
All orders CWO + 1/6 p & p

Trade enquiries welcome
DIATHANE LTD.

ill Sheffield Road
Wymondham, NORFOLK

PRINTED CIRCUIT PROBLEMS ?
Prototype (Wards produced from your artwork

2/- per sq. in. + 216 p & p.
Small to medium batch production at reasonable rates!
Complete design and manufacture from circuit diagrams!

Fairchild 914 IS s s s! XSTOCK al.
Quadra( 400v 46 (as used in our lamp dimmer) 29/6
Untested SCR's 300r IA TO5 use 2/- SAE for lull fist

PRINTED CIRCUITS. Send circuit and board
dimensions for quote. Trade inquiries
welcome. JON TECHNICAL SERVICES,
c/o Winchells, Ashford Road, Ashford, Middle-
sex.

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

MORSE raEASY I
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. Yon can't help it, it's as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.O.D. ring S.T.D. 01.860 9896
or send 8d. stamp for explanatory booklet to:
MHO (Boa 19), 45 GREEN LANE, PURLEY SURREY

NEW CATALOGUE No. 18, containing credit
vouchers value 10/-, now available. Manu-
facturers' new and surplus electronic and
mechanical components, price 4/6 post free.
ARTHUR SALLIS RADIO CONThOL LTD.,
28 Gardner Street, Brighton, Sussex.

AVO 7 METER, electronic tools, components
books, and copies of P.E. for sale. I.
VERNON, 8 Southileids Avenue, dadby,
Leicester.
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EDUCATIONAL RECEIVERS AND COMPONENTS

Ifs
TELEVISION

This private College provides efficient theoretical and prac-
tical training in Radio and TV Servicing. One-year day courses,
commencing in Sept., January and April, are available for
beginners, and shortened courses for men who have had
previous training. Write for free prospectus to:-
London Electronics College, Dept. LX/ 3. 20 Penywern
Road, Earls Court, London, S.W.5 Tel. 01-373 8721

A.M.S.E. (Elec.), City & Guilds, R.T.E.B.
Cert., Radio Amateurs' Cert., etc., on "Satis-
faction or Refund" terms. Wide range of
courses in Elec. Engineering, Design, Instal-
lation, Repairs, Refrigeration, Electronics,
Radio and TV., etc. Send for full details and
illustrated book - FREE. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Reading, R1;7 4PF.

COLOUR TV SERVICING
Be ready for the coming Colour TV boom.
Learn the techniques of servicing colour TV
sets through new home -study courses
specially prepared for the practical TV
engineer technician, and approved by leading
manufacturer. Full details from ICS (D.561),
Intertext House, London, S.W.8, or phone
01-720 1983.

HUNDREDS OF TOP PAID JOBS in engineer-
ing await qualified men. Get a certificate
through B.I.E.T. Home Study-Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpful
FREE book, B.I.E.T., Department 125K,
Aldermaston Court, Reading, RG7 4PF.

GET INTO ELECTRONICS-big opportunities
for trained men. Learn the practical way
with low-cost Postal Training, complete with
equipment. R.T.E.B., City & Guilds, Radio,
TV, Telecoms, etc. For fru informative
Guide, write CHAMBERS COLLEGE (Dept.
858K), Aldermaston Court, Reading, RG7
4PF.

ELECTRICAL

7.400"

Etit."1ICITY

AtriOtt
BEST EVER 200/240 VOLT " MAINS "

SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk. 12D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 200/240 volt perfor-
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting. AC
Fluorescent Lighting and all 200/240 volt
Universal AC/DC mains equipment. Made at
tremendous cost for U.S.A. Govt. by Delco-
Remy. This magnificent machine is unobtain-
able elsewhere. Brand New and Fully Tasted.
Only £4.19.6 + 10/6 postage. C.O.D. with
pleasure, refund guarantee. Please send S.A.E.
for illustrated details.
Dept. PE, STANFORD ELECTRONICS

Rear Derby Road, North Promenade
Blackpool, Lancashire

SERVICE SHEETS

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 2/-. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, lb Shep-
herds Bush Rd., London, W.6 (01-743 8441).

SERVICE SHEETS (1925-1970) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding Guide. Prices from 1/-. Over 8,000
models available. Catalogue 2/6. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-667 5400/2971.

HIGHEST CASH PRICES for good quality
Tape Recorders. 9.30 to 5.00. Immediate
quotations. Tel. 01-472 2185.

WE BUY NEW VALVES. Cash sent by
return. A.D.A. MANUFACTURING CO.,
116 Alfreton Road, Nottingham.

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

Established 1891

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.
EXAMPLES
Marine Tachometer (May 1970) 5/. ea. Musical
Stave (May 1970) W. ea.
Waa-Waa pedal Vol. 4 No. 7 1/9 ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 8/6 ea.
S.A.E. for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517

DRY REED INSERTS

Overall length 1.85" (Body length 1.1").
Diameter 0.14" to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. I2/6d. per
doz.; 75'- per 100; 07.10.0 per 1,000; £250 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40!42 Portland Road. Worthing, Sussex 0003 34807

NEW MODEL V.H.F. KIT MK2
Our latest Kit, improved design and performance plus
extra Amplifier Stage, receives Aircraft, Amateurs,
Mobile. Radio 2, 3, 4, etc.
This novel little set will give you endless hours of pleasure
and can be built in one evening. Powered by 9 Volt
battery, complete with easy to follow Instructions and
built In Jack Socket for use with Earphones or Amplifier.

Only 611/.. P. & P. Free U.K. only
Postal Orders, Cheques to:

Dept. P.E.
Galleon Trading Co., 25 Avelon Road,

Romford, Essex

MULLARD CR25 RESISTORS. 0.4W 5%
HS 2.5 x 7mm 24. each. P. & P. 1/-. SPRING
ELECTRONICS LTD., 25 Cranley Gardens,
Muswell Hill, N.10.

SITUATIONS VACANT

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained man.
Let I C S train YOU for a well -paid post in this expanding field.
ICS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio:
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc.
Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
C. & G. ELECTRONIC SERVICING.
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS' EXAMINATION:
RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator and
multi -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE

AWAITS YOU!

International Correspondence Schools
(Dept. 152), Intertext House, Stewarts Road,

London, S.W.8

I NAME
Block Capitals Please

I ADDRESS

I I

I AGE OCCUPATION
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R R RADIO
51 Burnley Road, Rawtenstall

Rossendale, Lancs

Tel: Rossendale 3152
VALVES BOXED, TESTED & GUARANTEED
EBF80 3/- PCC84 3/- PYBI 3/6
EBF89 3/6 PCF80 3/- PY82 3/-
ECC82 3/ - PCF82 3/6 PY800 3/6
ECL80 3/- PCL82 4/- Icy's° 3/6
EF80 1/6 PCL83 4/- U191 4/6
EPOS 31- PL36 5/- 30F5 2/6
EY86 4/- PL8 I 4/- 30P12 4/6
E240 4/6 PL83 4/- 30015 5/-
EBC41 4/6 PY33 51- 50CD6G 7/6

POST, ONE VALVE 9d. TWO TO SIX 6d.
OVER SIX POST PAID.

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and
cabinets. Computer panels-long leads, NOT
printedcircults. Transistors, resistors-newand
recovered. State your requirements. S.A.E.
for details MAIL -MART, 6 Eastbourne Road,
Pevensey Bay, Sussex.

SUB -MINIATURE RESISTORS
SMALLER THAN A MATCH HEAD!
Microhm th watt. 5 per cent. Values fro,. 51K
to 100K at led. each. Microhni
ResistorsRe.leto for the ultimate in D.I.Y. miniaturisation.
Integrated Circuits complete with Data:

SN72741N Type 741 Op. Amplifier
N6709A Type 709 Op. Amplifier 10/-
PA230 Audio Preamplifier
PA234 1W Audio Amplifier uid//1/16.

PA237 2W Audio Amplifier . 81/6
8L402A 2W Audio Amplifier ..
D40C1 4W Darlington Amplifier 18/6
MEL 11 Photo Darlington Amplifier 9/6
Connector. for D.T.L. i.e.'. .. . 6/ -

Transistors
2N6172 .. 1/9 BFX86 .. et-
ME0412 .. 8/9 BD124 12-
2N4059 .. 8/8 2N3056 14/ -

Silicon Diode 1N914 . 1/ -
RCA 40683 Trigger Diode . 5/3
Moon Rectieers: IA 1N4000 Series
50V 1/8 200V 1/9 600V 8/4

100V 1/8 400V 2/- 800V 8/10
1000V 8/4

1.5A PIA000 Series
200V 8/3 400V 2/8

Bridge Rectifiers
IA 30V 7/6. IA 200V 8/-. 2A 400V 12/6.

JEF ELECTRONICS
(P.E.1), York House, 12 York Drive
Grappenhall, Warrington, Lancs.
Mall Order Only. C.W.O. P. A P. per order,
Overseas 7/6. Money back if not satisfied.

CAPACITORS. Dubililer, 0.1pF 500V, 6/-
doz., 42/- 100. Hunts, 0.04/AF 500V, 3/- doz.,
51 per 100; 0.001pF and 0.005µF 350V, 3/-
doz., 31 per 100. Skeleton Presets, 2k CI, 1/3.,
Co -ax Sockets on isolation panel, 1/3, 12/- doz.
Jack Plugs, Standard, 1/9; 3.5mm, 1/3;
400-200-50-16pF 300V, 6/-, 113 per doz.,
Recording Tape, 5in LP, 9/-, 511n LP, 12/-.
Post and packing on all orders 2/-. Send
S.A.E. for list. M. DZIUBAS, 158 Bradshaw -
gate, Bolton, Lanes.

EX COMPUTER PRINTED CIRCUIT PANELS
tin 4in packed with send -conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 10/-, P. a P. 1/6. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.
SPECIAL BARGAIN PACK. 25 boards for 11,
P. a P. 3/6. With a guaranteed minimum of 80
transistors. Data on transistors included.

PANELS with 2 power transistors similar to
0028 on each board-components 2 boards (4
0028) 10/-, P. & P. 1/6.

9 0.49, 3 0A10, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, I GET 875.
All long leaded on panels I3in 41n. 4 for 20/-,
P. 8 P. 3/-.

LARGE CAPACITY ELECTROLYTICS
10,000MFD 30V18.00011FD 12v )7/6 each. P. a P. 1/6.
or 88,10.0 per dos. Carr. 10/-.

250 MIXED RESISTORS 12/6
1 & I watt.

150 MIXED HI STABS 12/6
1, I a, 1 watt 5% a better.

EXTRACTOR/BLOWER FANS (PAPST)
100 CFM 2,800 RPM 4/ in c 411n Ideal for
kitchen extraction, instrument cooling, etc.
etc. 20/- each. P. a P. 9/-. 240V a.c. 600.

DIODES EX EQPT.
SILICON

1 Amp 1,000 PIV 4 for 10/-
20 Amp 150 PIV 4 for AL

P. 2 P. 1/-.

BARGAIN RELAY OFFER
Single pole change over silver contacts 25V to
60V. 2.5kn coil. 8 for 10/-, P. & P 1!-.

KEYTRONICS mail order only
52 EARLS COURT ROAD
LONDON, W.8 01-478 8499

BRAND NEW ELECTROLYTICS 15/16V
0.5, 1, 2, 5, 10, 20, 30, 40, 50, 100mF, 9d.
E12 series 5% resistors, Carbon Film FiV
111 to 1M11, 1.5d. Wirewound 5W 150
to 15K(2, 10d. Postage 1/-. The C.R. SUPPLY
CO., 127, Chesterfield Rd., Sheffield, S8 ORN.

RAZOR-SHARP I.F. SELECTIVITY with
Brush Clevite ceramic 1.f. resonators. Set of
4 TF04-442, 455kHz, with circuits, 30/-, U.K.
post paid. List 6d. AMATRONIX LTD.,
396 Selsdon Road, S. Croydon, Surrey CR2
ODE.

COMPUTER PANELS-5-BC108, Diodes,
4-10/, American, Total Transistors, mini-
mum 30. Details, types, first grade com-
ponents, 3-10/8, post 1/6. Assorted Cent -
meats, 71b, 20/- C.P. J.W.B. RADIO, 75
Hayfield Road, Salford 6, Lanes.

PRINTED CIRCUITS. Capacity now available.
Send artwork for quote. S.A.E. Sample 1 off.
Artwork, reduction, negative, 4d. per sq in.
*in Fibreglass. VS per sq in. including tinning.
Drilling extra. FREEMANTLE, 18 Pennine
Road, Millbrook, Southampton.

OFFER. Copper laminated *in fibreglass.
Board single -aided 4d. per sq in. Double -sided
5d. per sq in. Any size cut. Minimum order 10/-.
P. & P. plus 10%. FREEMANTLE, 18
Pennine Road, Millbrook, Southampton.

LADDERS

VARNISHED TIMBER from manufacturer;
Lowest prices, anywhere: 15 {ft. ext., 28.10.
17ft. ext., 115.15; 20ft. ext., 1111.5; 21 fft. ext.,
AT; 24Ift. ext., 28.2; 29ft. ext., 29.5; 31 }ft.
ext., 211.2.8; 36ft., triple 'ext., 214.10. Carr.
13/6. Free Lists Also aluminium ex t. and
loft ladders. Callers welcome. Dept. PEE,
HOME SALES, Baldwin. Road, Stourport,
Worcs. Tel. Stourport 2574.

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS.

Buy with confidence and obtain the right result..
Refunds without question if any of our products
fail to give 100% satisfaction.

AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER KIT. No fuss, no drilling.
Just fit the components on our printed circuit. Slow
Motion tuning. Simple IF alignment. Perspex front
panel. Push pull AF amp drives your 8 -16 ohm
speaker. Amp can be used separately. Designed to
accept a BFO signal. Uses Denco plug in coils
2T. 0.5 to 1.54 Mhz IT. 1.67 to 11 3 Mhz
4T. 1.0 to 15 Mhz 5T. 10.5 to 315 Mhz
Range 3T normally supplied with kit. Uses 9 Volt
battery. Easy step by step instructions. Complete
Kit. 18.19.6 plus 5/6 P.P. a Ins. Extra ranges
12/- per range.
POWER CONTROLLER. Power at your anger
tips. Not merely half wave control but full wave.
A .Ingle variable control gives zero to full power.
Uses latest 16 amp 3kW triac and special triggering
device. Ideal for all types of lighting, fires, motors,
drill., etc. Complete with box, power socket,
cables, etc. In kit form with easy to follow instruc-
tions NAIL Ready built I9.41 plus 5/6 P. P. a Ins.
REVERBERATION AMPLIFIER. Self contained
transistorised, battery operated. An entirely
different approach to sound reproduction.
Normally, sound reproduction from a single source,
has a flat one dimensional effect. With this unit,
proper sound delay through reverberation, tones, are
created with a truly third dimension for concert
hall originality. Two controls adjust volume and
reverberation. Simply plug microphone, guitar,
etc., in, and the output into your amplifier. Supplied
in a beautiful walnut cabinet 7Iin x 3In x 41in.
110.4.0. P. P. a Ins. 6/-.
VOX SWITCH. 'This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, It switches. High and medium imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructions 411/11.
Ready built, tested and guaranteed. NM poet paid.
METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit form VA
post paid. Ready built In an attractive polythene
ease, 87/8 post paid.
MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece. Adjuet -
able tone. Just attach your key. Drives phones or
speaker. In kit form 17/5 poet paid. Ready built
In similar case as above 27/0 post paid.
ITRAIGHT FROM THE PRIM. Latest Mullard
manual: Audio Amps, FM tuners, Stereo decoder,
Receiver circuits, HI FI, Tape, etc., etc. We post
paid.
TEXAS TRANSISTORS. Complementary symmetry.
Driver, NPN, PNP output. The set of three
ONLY 8/0 poet paid.

The most accurate
pocket size

CALCULATOR
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send 85/- for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. PE32)
54 Dundonald Road, London, S.W.19

BOOKLET ON

REQUEST

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE

MODELS

With Bevelled Former Bars a," Carr. free
No. I. Capacity 18 gauge ild steel x 36in. wide L15.0.0
No. 7. Capacity 18 gauge mid steel x 24in. wide ... LI0.0.0
No. 3. Capacity 16 gauge rn d steel x I8in. wide ... . 110.0.0
Also new bench models. Capac ties 48in. x 18 gauge E40. 36in. x 18 gauge
00.0.0. 24in. x 16 gauge 629..0. Carriage free.
End folding attachments for ra io chassis. Tray and Box making for 36in.
model, 5/6 per ft. Other mo Is 3/6. The two smaller models will form
flanges. As supplied to Gayer ment Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.

A. B. PARKER, Folding Machine Works, Upper George St., Neckmondwike, Yorks. Heckmondwike 3997
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People with the right connections

switch to us

It's no choke. People who have zeners phase to phase and

been solder relay good component can't resistors.

We're the enthusiasts ohm from ohm. Come and meters or

megaphone coil now. It never hertz ...

OPEN DAILY
9.15 a.m.-6 p.m.

Closed all day \
k Thursday

Garland Bros. Ltd. T0E1

6E92
H4ONE

DEPTFORD BROADWAY (Corner of Brookmill Road)
LONDON, S.E.8

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, 12v,
113v (single output) 39/6 each. P. & P. 2/9.
9v + 9v; 6v + 6v; or 4iv + 43y (two separate
outputs) 50,3- each, P. & P. 2/9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.O.), 31 Oliver Road, London, 2.17

NEW

All
and

Loft
11
Wall
element,
18
Complete,
element.
instructions
axial
Labgear
" Concord
operated
number
Accessories

_-

F.M.
array,
plugs,
boxes.
C.w
fully

K.V.A.

U.H.F.
4 element

element,

element,

BBC.

.

.0.
illustrated

London

RANGE

Mounting
Mounting
65.-:

95

('able.
U.H.F.

pre
required

IC

-T....-,

Radio
57 6.
1 8.
17
or

OPEN

aerials

52,6;

90:-.
7

-;
with

"
-amp

1.

I

Standard
Outlet

6.
C.O.D.

ELECTRONICS
40-41

U.H.F. TV AERIALS

now fitted with tilting bracket
grid reflectors.

Arras, 7 element, 45 -;
14 element, 60,-; 18 element, 70 -.

with Cranked Arm. 7

11 element, 75 - 14 element, 82 6;
Chimney Mounting Arra),

element, 80 -; 11 element, 87 6; 14

18 element, 105 -. Complete assembly
every aerial. Low Loss Co -

I 8 O. King Teleboosters-
Boosters from 75 -. Belling Lee
all Band V.H.F. U.H.F. mains

£7.10.0. State clearly channel
on all orders. p.p. Aerials S ...

C.W.O. or C.O.D.

ITV . FM AERIALS
B.B.C. (Band U. Loft, 25 -.
Wall S, D. 32,6. "H" array. 60 -.
I.T.V. (Band 3). 5 element
loft array. 45,-. 7 element, 55.-,
Wall mounting 5 element, 65 -.
Combined BBC ITV loft 1 + 5.
53 -. 1 + 7,67 6. Wall mounting
1 + 5. 77 6. Chimney mounting
1 + 5, 90:-. Pre -amps from 75'-.

( int d BBC' ITV
Aerials. 1 + 5 +

MOMO -. 1 + 5 + 14, 90 - 1 + 7 +
14, 100 -. Available *loft only.

Loft S, 0, 19 8. " H ". 38 6. 3 element
co -axial cable, 1 - yd. Coax

boxes, 6 -. Diplexer crossover
p.p. Aerials, if -; accessories, 3 -.

(Min. C.O.D. charge 3.6.) 1 - for
Lists.

CALLERS WELCOMED

ALL DAY SATURDAY

(Dept. P.E.)
Monarch Parade

Road, Mitcham, Surrey
01-648 4884

4 -STATION
Mk

- -....-d
,it. rai

4 -Station Trandator
3 Sobs), in de -luxemounting. Call/talk/listengli
Subs to Master.
gery, Schools, Hospital,
on one 9V battery.
Complete with
other accessories.

MAINS
No batteries no
Instant two-way,
On 'off switch and
Price 612,19.0.

,...-

01101

Intercom
plastic

isten
Ideally

On/off
3 connecting

P. &
INTERCOM

wire,.
loud

volume
P. & P. 11/-

INTERCOM

Solve
tlon

system
cabinets

from
suitable

Office and
switch.

wires
P. 7/6.

Just
and clear

control
extra.

-......

`,J8 ,-,--.
ono

66.18.0
your comraunica-

problems with this
(1 master and

for desk or wall
Halter to Subs and
for Business, Sur
Home. Operates
Volume control.
each 66ft. and

plug in the mains for
communication.

with lock system.

Your local component stockist
ast Ana

AG LE
lectronics

INTERCOM

h..%
- -----

--------______

Same
communication.
Phone.
Battery

/BABY ALARM
, ,

441?"'

0 ' 4 ''--
3 Gns

as 4 -Station Intercom Mr two-way instant
Ideal as Baby Alarm and Door

Complete with 66ft. connecting wire.
216. P. & P. 4i6.

agle St.

IPSVVICH 58075

TELERADIO ELECTRONICS
JOIN THE FASCINATING HOBBY OF
RADIO CONTROL. BUILD A SINGLE
CHANNEL SYSTEM FOR ABOUT £12
OR A SOPHISTICATED PROPORTIONAL

SYSTEM FOR f80
Detailsfrom thespecialists: TELERADIO CO. (P.E.)

325-7 FORE STREET, EDMONTON, N.9

,...- 7i-onsIstarTELERION AMPWIER
---'-', -.4, -,..--.. IP' 59/6,7A4,.-

Why not boost,," business eftl
ciency with this incredible De -Luxe Telephone Ampli
fier. Take down ng telephone messages or converse
without holding Lbe handset. A useful office aid. On/
off switch. Volume control. Battery 2;6 extra. P. & P.
3/6. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE 12)
189 KENSINGTON HIGH STREET. LONDON, W.8
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Send 1:- for New Comprehensive I.C. and Semiconductor price list (24 pages)

Available now!

175 Naval Apprenticeships
Every six months the Navy

needs 175 hand-picked men to
train as its future top
technicians. You could be one
of the next 175. But apply early.
Send now for the free booklet,
all about Artificer Apprentice-
ships. It tells you how the Navy
gives you one of the finest engi-
neering trainings in the world.

And look what it means:
You become the man in charge
of advanced modern equip-
ment in ships, submarines and
helicopters-like electronic
systems, computers, radar, mis-
siles, gas and steam turbines.

,-.111.11.2erww- -

In your early twenties you can
be a Chief Petty Officer earning
over £2,000 a year. And there are
very good chances of becoming
a commissioned officer.

The Navy gives you a full
4 -year apprenticeship at its
own technical schools. There
are plenty of sports and
hobbies too. And, during
training, you get nine weeks'
holiday a year.

Full union status and
O.N.C. erTire you a secure,
well -paid job for life-in the
Navy or out.

You enjoy a life of action-
exciting and adventurous, with
the chance to see something of
the world while you're young.

FIND OUT MORE. To enter the
Navy as an Artificer Apprentice you
must be 15 2-171 and pass an entry
exam. (With level or C.S.E.
Grade 1 in Maths plus one Science
subject or English Language, you
are exempt from the written part.)
If you're 171-23 you can apply for
a Mechanician Apprenticeship.
Post the coupon.

Royal Naval Careers Service
(Apprenticeships) (877OW I ),

I Send for free book. Old Admiralty Building, London,S.W.t. Please send me full details
without obligation.

I Name

Date of birth

I Address

(Enquiries from U.K. residents only)
im om Nim ENI no ion om ROYAL NAVY

INTEGRATED CIRCUITS
NEW LOW PRICES FULLY GUARANTEED

RCA MOTOROLA 1-9 10+ 25+ MULLAAD
CA3000 38! - MC724P 17/6 16/-13/4 LINEAR

3005 24/- MC788P 19/6 17/6 111/- T11241 118/6
58;- MC789P 17/6 15/- 242 8111-

11
12

16/-
181-

MC790P 114/6 28/-
MC792P 17/027/4 15/-

243
263

80/-
16/6

13 21/- MC799P 17/6 18/- 1$/S 293 1$/S
14 25/- MC1303P 67/6 300 U/-
18 171- MC1304P 79/6 310 U/-
181 22/- MC708P 69/6 320
19 171- MC7490P 69/6/6 350
20 26/- MC788P 19 436 N/6
202 3111- MC838P 130/-116/- 521 NIS
21 U/- MC15520 89/6 79/6 522 7I/-
22 MC1436P 661-69/6 530 99/-
23 911/- MC1709CC 111!- 811 89/-
26
28A
285
29
29A
30
36
36
39
41
42

SOF
15/-
21/-
18/-
88/-
281-
23/-
151-
17'-
22i-
22i-

FAIRCHILD
1.5 6.11 12+ 50+

L900 8/0 8/-7/6 6/9
L914 8/0 8/ 7/6 6/9
L923 12/6 11/9 11/-
L7020 80/6 82/6 89/6
L7090 21/-19/6 18/- 17/-
L7100 21/-19/6 18/- 17/-
L711C 21/-19/6 18/ - 17/ -
L7160 56/ - 60/-

TAJ3101 19/11
TAD100 39/6
TAD110 891

BULLARD DTL
FCH101 17/6
FCH121 111/-
FCR201 26/11
FCH231 20/-
FC,J101 38/6
Fenn 81/-

43 TEXAS TTL BULLARD TTL FC.1201 86/-
44 24/-

1 80011117777//13F1
FC.T211 ME-

45
46

25/-
161-

88NN774401NN 16/-/-
8N7402N 18/-

E,1111°12
KTH141

FCE101
FCY101

117/0
21t-

47 28/- SN7403N DV- E711161
48 41/- SN7404N DES FJH171 18/8 PLESSEY
49 32/- 8N7406N 19/8 FJH221 17/6 0L4031 41/S
60 371- 657410N 18/- FJJ101 87/11 51.701C 20/-6I 27/- SN7413N 22/- F.TJ121 87/0 81.702C 20/-
62 33/- 13N7420N 18/- FJJ141 62/4
63 10/- 8N7430N 18/- 117191 87/6 GENERAL
54 22/- SN7440N 18/- F.T.1251 UM ELECTRIC
55 48/- FJ1(101 16 - P1222 87/6
59 311/- Data Sheets all 1/- per type except L900/ P1230 11/4
64 24,- 914/923 and Plessey 2/S. P1234 21/8

8 Pin To -b I.C. Holders, 30/5 P1237 U/.-
14 Pln Dual -in -Line LC. Holders, 6/8 P/246 62/6
16 Pin Dual -In -Line I.C. Holders, 9/- P1424 46/ -

Post & Pa king 1 6 per order. Data sheet free II ordered with

TELEPHONE A. MARSHALL & SONS LTD. T2EIL42E2X
452 0161
28 CRICKLEWOOD BROADWAY, LONDON, N.NV.2

CALLERS WELCOME 9-5.30 SATURDAY 9-5
ORE OUR MAIN ADVERTISEMENT ON PAGE 81 FOR SEMICONDUCTORS

WAH-WAH PEDAL KIT
SELECTIVE AMPLIFIER MODULE. The basis of the Wah-
Wah pedal. Kit contains all the components to build a2 -transistor
circuit module, also the sockets, control, etc., required for the
constructor to assemble his own design, 35/-.
Assembled and tested module 42/6.
FOOT VOLUME CONTROL PEDAL. Foot pedal unit in
very strong fawn plastic. Fitted with output lead and plug for
connection to guitar amplifier. May be used for volume control or
converted to Wah-Wah by adding the module.
Pedal unit now only 15.2.6.
Complete kit for Wah-Wah pedal now only E6.10.0.

All post free.

Send 2/6 for our catalogue of components, testmeters, mJsical
electronics and more details of the above items.

Callers welcome.

WILSIC ELECTRONICS LIMITED
6 COPLEY ROAD, DONCASTER, YORKSHIRE

Latest catalogue I/ -

with enclosure plan.

tensham Manor Road Passage, Thornton Heath, Surrey.

BAKER 12in. MAJOR f9
The remarkable quality and performance
of the "Major" makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 c.o.s.
The unit consists of the latest double
cone, woofer and tweeter cone together
with a special Baker CERAMIC mag-
net assembly having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells. Bass resonance 40 c.p.s.
For Hi-Fi or P.A. Rated 20 watts.
Voice coils available 3 or 8 or IS ohms.

Major Module 30.17,000 cps with
tweeter, crossover, baffle £ I J0.0
19 12.!in. and instructions.

Baker Reprodut ers
01-68L-1665
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In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has
successfully trained thousands of men at home - equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn on 'SATISFACTION
- OR REFUND OF FEE' terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.
No obligation.

WHICH SUBJECT WOULD INTEREST YOU?
Mechanical
A.M.S.E. (Mech.,
Inst. of Engineers
Mechanical Eng.
Ntaintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
ling. Inspection

Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A.M.I.E.D.
Gen. Draughtsmanship
Die & Press Tools
Elec. Draughtsmanship
Jig & Tool Design
Design of Eke. Machines
'technical Drawing
Building

Electrical & Electronic
A.M.S.E.
C. & G. like. Eng.
General Eke. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Tclecomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' C.crt.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics (with kit)

.Xuto & Aero

MAA I Diploma
C. & G Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gcn. Aero Eng.

Management &
Production

Computer Programming
Inst. of Marketing
A.C.W.A.
Works :Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials I landling
Operational Research
Metrication

Constructional
A.M.S.E. (Cie.)
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
I leating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
E. I .

Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
English
Chemistry
Gen:ral Science
GeologPlrrsis

Mathematics
11,-hnical Drarring
drench
German
Russian
Spanish
Biology
B.I.E.T. and its
associated schools
have recorded well
over 10,000 G.C.E.
successes at '0' and

WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3.(X0 of our Student,
have obtained City &Guild,
Certificates. Thousands m
.other exam suceecseN.

Write if you prefer not to cut this page)

THEY DID IT-SO COULD YOU
"My income has almost trebled ... my life is
fuller and happier." - Case History G/32I.

"In addition to having my salary doubled,
my future is assured." - Case History H/493.

"A turning point in my career - you have
almost doubled my standard of living." -
Case History K/662.

"Completing your Course meant going from
a job I detested to a job I love." - Case
History B/46I.

FIND OUT FOR YOURSELF
These letters - and there are many more on
file at Aldermaston Court - speak of the
rewards that come to the man who has
given himself the specialised know-how
employers seek. There's no surer way of
getting ahead or of opening up new oppor-
tunities for yourself. It will cost you a stamp
to find out holy NS e can help you.

7reel
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

Dept D256, Aldermaston
Court, Reading RG7 413F.

POST THIS COUPON TODAY
. I. EN EN 1111INEl I. .11

To: B.1.E.T., Dept D256, Aldermaston Court, Reading RG7 4P111
Please send me book and details of your Courses in

IName Age

Address

Occupation

IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE
Published approximately on the lbth of each mouth by lPC Magazines Ltd., Fleetway House, Farringdou Street, London, E.C.4. Printed iu England by Chapel River Pre.,
Andover, Rants. Sole Agents for Australia and New Zealand-Gordon & Gotch (A(sia) Ltd. South Africa-Central News Agency Ltd.: Rhodesia and Zambia-Kingston Ltd.
East Africa-Stationery and Office Supplies Ltd. Subscription Rate (including postage) : For one year to any part of the world £2 Is. Od (f2,20).
Practical Electronics is sold subject to the following conditiorui, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended wiling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a
mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



HENRY'S
RADIO LTD FOUR ELECTRONICS CENTRES

ALL
100

WITHIN
YARDS

303.309.354.356 EDGWARE ROAD LONDON W.2
BUILD YOURSELF A QUALITY RADIO

Excellent printed circuit design with full
power output. Fully tuneable on both
MW/LW bands. 7 Mullard transistors.
Fitted Sin speaker. Room filling power.
Easy to build with terrific results. Two
colour leathercloth cabinet with silvered
front. All local and continental stations.
Complete detailed instructions.
Total cost (6.19.6. p.p. 6/6. All parts
sold separately. Ask for Leaflet No. I

YOU CAN
SAVE 25%
on Garrard, Goldring
and Mcdonald Decks.

SP25 Mk II (10.19.6. 'SP25 Mk III LI1.10.0.
SL65B 114. 9.6. 'AP75 (16.19.6.
tSL72B . L25. 0.0. MP60 (10.19.6.
MP6I0 (13.19.6. GL69 II L23. 0.0.
GL75 L32. 0.0. (p.p. 7/6 any type)

PLINTHS AND COVERS
 Standard 89/6 p.p. 4/6.  Deluxe 18.I6 .0 . p.p. 616.

t Deluxe (8.15.0. p.p. 6/6.
SPECIAL OFFER! The above decks supplied with 9TAH/C
Diamond, add L2; 940 magnetic, add E3; G850 or AT66,
add LS; G800, add £7.10.0; GP9 I SC, add LI (Also applies to
M P60/PC).
SPECIAL! SP25 fitted 0800 with plinth/cover wired and
mounted, (20.19.6. p.p. 10/-.
2025TC with 9TAH/C diamond, plinth and cover wired and
mounted, (13.19.6. p.p. 10/-.
GL69 II fitted 0800 plinth and cover wired and mounted,
(35.0.0. p.p. 12/6.
Also in Stock-2025TC/9TAHC diam., (8.17.6; 3000 LM/
9TAHC diam., 19.15.0; 3500/KS40A, (12.10.0; MP60 fitted
plinth and cover (see above for cartridges), 117.12.6. p.p. 10/-.
 FREE -Complete Lists Nos. 16/17 on request.

SINCLAIR
EQUIPMENT SAVE ELE's

PROJECT 60 PACKAGE DEALS
2x Z30 amplifier, stereo 60 pre -amp, PZ5 power supply,
(19.0.0. Carr. 7/6. Or with PZ6 power supply, L2I. Carr.
7/6. 2 x Z50 amplifier, stereo 60 pre -amplifier PZ8 power
supply, L11.10.0. Carr. 7/6. Transformer for PZB, 59/6 extra.
Any of the above with Active Filter unit add 97/6 or with pair
Q16 speakers add L16. All Sinclair models' in stock. 2000
amplifier, CU. Carr. 7/6. Neoteric amplifier, L46. Carr. 7/6.

BUILD THIS VHF FM TUNER
5 MULLARD TRANSISTORS 300kc/s
BANDWIDTH. PRINTED CIRCUIT,
HIGH FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and reception
of mono and stereo. There is no doubt
about it -VHF FM gives the REAL
sound. All parts sold separately.
PARTS TOTAL COST 16.19A, p.p. 3/6.
MULTIPLEX DECODER (5.19.6
(FOR STEREO) p.p. 3/-. Ask for
Brochure No. 3

ELECTRONIC
ORGANS

You can build our Mayfair
Portable for

E993P.P.0!-

All parts available separately -
several models to choose from

it our new showrooms at
309 Edgware Road.

DISCOTHEQUE
-PA CENTRE

All the latest equipment in
stock. Call and see for your-
self or send for latest lists.

HENRY'S LATEST
CATALOGUE

Latest edition. Now 350 pages.
 COMPONENTS, TEST GEAR
 EQUIPMENT, MODULES

SPECIAL OFFERS, Etc., Etc.
Everything for the constructor.
Complete with I0/- value dis-
count voucher for use with
purchase. Price 7/6, p.p. 2/-.
WHY NOT SEND AWAY
TODAY? FREE 8 -page 'SEMI-
CONDUCTOR LIST No. 36.
New ranges and a few circuits.

HI-FI TO SUIT
FREE -Stock Lists Nos. 16/17
on request -BEST VALUE
IN U.K.

100

STEREO SYSTEMS

and a complete range of
individual units in stock -
Demonstrations all day -visit
our new Hi-Fi Store. LOW
CASH OR CREDIT/HP
TERMS (Credit terms from

ourchase-callers only).

EVERY POCKET.

SPECIAL STEREO SYSTEMS
FREE -pair of stereo headphones for private listening.
C5/11 Teleton 203E. 6+6W amplifier, SP25 or MP60 with
deluxe plinth/cover, pair of 3 -way IOW bookshelf speakers,
all cables, leads, magnetic cartridge (List C79.10.0). PRICE
I59. p.p. 30/-.
Cl/8 Nova 505 Amplifier, 2.02.5TC with 9TAH/C diamond,
plinth and cover, pair of 3 -way IOW bookshelf speakers,
cables/leads, etc. (List L65). PRICE 1.49. p.p. 30/-.
C9A/8 Sinclair 2000 amplifier, SP25 or MP60 with G800,
plinth and cover, pair of 3 -way IOW bookshelf speakers,
cables/leads, etc. (List 188). PRICE 169. p.p. 30/-.
BI I /8 Teleton F2000 (or F2300) MW/FM/STEREO
Tuner amplifier, SP25 or MP60 with 9TAHC diamond, pair
of 3 -way IOW speakers, cables/leads, etc. (List LI00). PRICE
L79. p.p. 30/-.
(All systems add LIO for larger speakers, L14 for Dentons).
SEND FOR FREE LISTS OF 100 STEREO SYSTEMS

TEST EQUIPMENT FOR HOME,
SCHOOL & PROFESSIONAL USE

AFIOS 50k/V rnultimeter (illus.). Price
-L8.10.0. p.p. 3/6. Leather case 28/6.
200H 20k/V. Price 13.17.6. p.p. 3/6.
Case 12/6.
500 30k/V multimeter. Price L11.17.6.
p.p. 3/6. Leather case 30/..
THL33 2k/V. Price L4.2.6. p.p. 3/-.
Leather case 22/6.
TE65 Valve voltmeter (illus.). 117.10.0.
p.p. 7/6.
SE250B Pocket pencil
signal injector 35/- p.p. 1/6.
5E500 Pocket pencil signal
tracer 29/6 p.p. 1/6.

TEIOD RF generator. Price L15. p.p. 7/6.
TE12D Matching audio generator. Price
L17. p.p. 7/6.
TEIS Grid dip meter. Price 112.10.0.
p.p. 3/6.
TO3 Scope Sin tube. Price (37 .10 .0 .
p.p. 10/-.

NEW SELF -POWERED PREAMPLIFIERS

SLIM MODERN DESIGNS USING
THE LATEST SILICON TRANSIS-
TORS, FET's and IC's, DIN SOCKETS.
ETC., fitted. PUSH-BUTTON
SELECTION, 20dB BASS AND
TREBLE BOOST AND CUT.
All inputs provided plus TAPE
RECORD and REPLAY.
Specifically designed for use with
PA25 and PASO Amplifiers.

GOLD AND SILVER FINISH, Mains
operated. Supplied with all plugs, etc.
ADJUSTABLE OUTPUT UP TO I

VOLT.

FET914. Mono with built-in mic.
mixer. Accepts any ceramic or
crystal cartridge. Plus tuner, tape,
etc. Price (12.10.0. p.p 4/-.

FET154 STEREO (illus.). Magnetic
cart. input, tuner, tape, etc. Beauti-
ful stereo sound. Price 116.10.0.
P.P. 4/6.

I.C. STEREO
All facilities plus headphone socket
without amplifiers. Uses IC's,
FET's, etc. Price (24.0.0. p.p. 5/6.

At full power-IdB
I Ic/s to 40 kc/s.

 Response-IdB I 1

c/s to 100 kc/s.

25 WATT & 50 WATT
SILICON AMPLIFIERS
LOOK AT THE SPECIFICATIONS!

At full power 0.3% Rise time 2usec.
distortion.

Short circuit proof
plus limiting cct.

PA25 10 transistor all silicon differential input 400mV sensitivity. 25W
Rms into 8 ohms. Supplied with edge connector harness size Sin X 3in x2in.

PASO 12 transistor version SOW Rms into 3 to 4 ohms. Size Sin x Sin x 4in.

MU442. Power supply for one or two PA25 or one PASO. PA25,
PASO, £9.10.0. MU442, L6.

SIMPLICITY TO MOUNT - EASY TO USE - DESIGNED FOR QUALITY, PERFORMANCE AND PRICE
All units no soldering - just edge connectors and plugs

HENRY'S RADIO LTD  MAIL ORDER AND INDUSTRIAL SALES DEPT 303. EDGWARE ROAD LONDON W.2 01 723 1008 9

 ELECTRONIC COMPONENTS AND EQUIPMENT  ELECTRONIC ORGANS. PUBLIC ADDRESS  HIGH FIDELITY SALES
AUDIO AND TEST GEAR DISCOTHEQUE EQUIPMENT AND DEMONSTRATIONS
356 EDGWARE ROAD LONDON W 2 309 EDGWARE ROAD LONDON V112 354, EDGWARE ROAD LONDON W2
TEL. 01 402 4736 TEL 01 723 6963 TEL 01 402 5854

OPEN MONDAY TO SATURDAY 9AM TO 6PM THURS 9AM TO 1PM OPEN ALL DAY SATURDAY


