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Each £3 unit of Home Unit Insurance gives you pruféctinn up to the limit shown

This is the simplified insurance you have been waiting for. (or  units after the first) up to a maximum of five, So
Not just cover on the contents of your home but a simple. So easy. Apply to your Broker, Agent or local office
package of personal protection you and your family need. of a General Accident company. L

And it's how we save you so much money: just ONE The Home Unit Policy can replace your existing insurances
policy to issue instead of nine! And remember— as you buy more possessions just add
You can build up to the cover you need by additional units more Home Units at any time. Quote Ref. 20/9468

THE GENERAL ACCIDENT FIRE & [~ ~—~~—~—~——————7 :

Please send me further particulars of

LIFE ASSURANGE GORPORATION LTD i R geln insurenc.

i ——— — —— — —

Metropolitan House, 35 Victoria Avenue, | NAM@....o.oieiione s ve s os e aa e an
Southend-on-Sea, Essex, SS2 6BT : AGAIESS. oo v o
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SUPPLIERS OF SE

COMPLETE TELEPHONES
EX. G.P.O. NORMAL
HOUSEHOLD TYPE

Only ggp

POST & PACKING 45p EACH
TELEPHONE DIALS

Standard Post Office type, Guaranteed in working order,

Only 25

AT

) POST & PACKING 16p each
e

Tested and
Guaranteed

W

TESTED AND GUARANTEED PAKS
T4 mmaae  50p b
B0 g e T 50p |
B0 [pen S 50p

Unmarked.
™30 g™ 50p
L T

"2 e 50p
Mg oo Trp NP S porer . B0p
i'i 4 I3"81"9'“'4“(‘:hca:;:elF.E.T.‘sZN)BW 50p
LY P E i T \
R g 7l \
P= Unmarked

Untested Paks

UNMARKED UNTESTED PAKS

* 50 Riaaeet  50p
160 G e 50p

Transistors, manufacturers
rejects, AF, RF, Silicon and
Germanium

200 50p

7777 %

=100 ovnesss  50p
100 R Rnicy. 50
B ey e 50p
Hé7 10 :S:(;l;hannel F.ET.s plastic 50p §

A
Make a rev coun

ter
for your car

The "'TACHO BLOCK', This encapsulated black wilt turn
any 0-ImA meter Into a linear and accurate rev. counter
for any car with normal coll ignition syscem,

£100 each

)\
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bl o ik P|33tl,° Power
Transistors

ELECTRONIC TRANSISTOR
IGNITION  £6.00

|

Transistors of the very latest design, available In
NPN or PNP at the most shatteringly low prices of
all time. We have been selling these successfully in
quantity to all parts of the world and we are proud to
offer them under our Tested and Guaranteed terms.

\\\
Now in kit form, we offer this “up to the minute’ \ p‘\
electronic ignition system. Simple to make, full Mstruc. T A &
Cors suppiea s s sty e Ty Iy NOW IN TWO RANGES \

tand conventionat switchability, burglar proof fock-up and § \
automatic alarm, negative and positive compatibilicy. E ‘There are 40W and 90W Silicon Plastic Power

NEW X HATCH

Wi

I

Range 1. VCE, Min, 15, HFE Min 15.
. 112 1325 2650
Qur ew vastlyimproved Mark Two ;g \xm igp 12 gv ;gp
i il att p P
Cross Hatch Generator is now available Range 2. VCE, Min 40, HFE M1t 40. P
. e o 1-12 13-25 26-50
E;:-I‘:gs'inr alignment of colour guns on all colour T.Y. ;g \x‘“ §P 73.1;9 ggp
- g - att p p
Featuring plug-in IC’s and a more sensitive syne. pick-up Please scace NPN or PN‘:’ e

circuit, The case Is vircually unbreakable - ideal for the
englneer’s tool box - and only measures 3" x 53" x 3",

£9.95 copee £7.95

{and p&p but no batteries)

vV VO

LM 380

AUDIO 1C

We have just received a targe consignment of LN380 IC’s.
These are specially selected to a higher grade and are
marked with the number SL 60745.

This fantastic lietle 3wate audio IC only requires two
@ i and two p s to make an amplifier
with volume and tone control. The quality Is good and
has to be heard to be believed,

£1.00 ea

and projects book
g\ 7 _— %
Over 1,000,000 ¢
Transistors ~
in stock 6 ,
We hold a very large range of fully marked.

HIGH SPEED MAGNETIC COUNTERS EX GPO
4 digit (non reser) 4x 1 x 1 in. 30p

Ready buiit
unitonly

S
>

INTEGRATED CiRCUITS
We stock a large range of L.C.s at ver{ competitjve
Fﬂces {from 10p eich). These are all listed In our
REE Catalogue, see coupon below.

METRICATION CHARTS now available
This  fantastically  detailed  conversion calculator
scarries  thousands of classified references between
metric and British (and. U.S.A) measurements of
length, area, volume, liguid measure, weights etc.
Pocket Size 15p Wall Chart 18p

o

{

LOW COST DUAL IN LINE I.C. SOCKETS
14 pin type at 15p cach
16 pin cype at 17p each

Qur special
“price

complete with data

}Ncw new fow profile type

BOOKS

We have 3 Jarge selection of Reference and Technicat
Books in stock.

I

Our famous P1Pak

\\V\\ﬁ_‘é

tested and guaranteed transistors, power . . . .

transistors, diodes and rectifiers at very is still Iead'ng n value.

competitive prices. Please send for free ull of Short Lead Semlconductors and Electronic
P P

catalogue.

Our very popular 4pTransistors

" PNP Sitican alioy, TO-5 can,

Components, approx. 170. We guarantee at least
30 really high quality factory marked Transistors
PNP & NPN, and a host of Diodes & Rectifiers
mounted on Printed Clrcuit Pangls. Identification
Chart supplied to give some information on the.

)

U,

TYPE “B" PNP Silicon, plastic encapsulation.

TYPE “E” PNP Germanjum AF or RF, Transistors.

TYPE "'F" NPN Sillcon plastic encapsulation.

TYPE "G" NPN Sificon similar ZTX 300 range é Please ask for Pak P.1. Ullly
TYPE “"H™ PNP Silicon similar ZTX 500 range

Y

Pleose send me the FREE BI-Pre-Pak Catalogue
| enclose large SAE with Sp stamp
NAME

\®

B aeLavs ror £1.00°,5,°

TV Tulllllélr Units

ADDRESS

Brand new hy afamous Please 3dd V.AT. at current rate
MINIMUM  ORDER 55p. CASH WITH ORDER
manufamufef PLEASE, Add 15p post and packing per order,

T

OVERSEAS ADD EXTRA FOR POSTAGE

Datasupplied £2.50 [ suy THEsE GooDs wiTH AccEss

Dept C. 222-224 WEST ROAD, WESTCLIFF-ONSEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344,

I




EX COMPUTER BOARDS

Packed with transistors, diodes, capacitors
.and resistors~COMPONENT VALUE £1-50.
8 for ONLY 85p -+ P. & P. 30p.

SPECIAL one as above PLUS Pawer Tran-
sistors ONLY 55p each + P. & P. 15p.
PAXOLINE BOARDS 7} x 9' approx.
4 for 30p + P. & P. 20p.

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
164 x 4° approx. 2 for 55p

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen
99p each.

VEROBOARDS
Packs containing approx., 50sq. in. various
sizes, all)-1 matrix 55p

REPANCO CHOKES & COILS

RF Chokes
CHi1. 2-5mH 29p CH2. 5-0mH 30p
CH8. 7-5mH 31p CH4. 10mH 33p

CH5. 105mH 28p
COILS
DRX1 Crystal set 31p DR R2 Dual range 45p

COIL FORMERS & CORES
NORMAN !° Cores & Formers 8p
1 Cores & f'ormers 10p

SWITCHES
DP/DT Toggle 36p SP/ST Toggle 30p

FUSES

1} and 20mm. 100mA, 200mA, 250mA, 500mA,
1A, 1:5A, 2A.

QUICK-BLOW 5p each.

EARPHONES

Crystal 2-5mm plug 42p
Crystal 3-5mm plug 42p
8 ohms 2-5mm plug 22p
8 ohms 3-5mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus on/dff switch and
2-5mm and 3-5mm plugs £1-85

BIB HI-FI ACCESSORIES

De Luxe Groov-Kleen
Model 42 £1.95
Chrome Finish
Model 60 £1.50

Ref. 36A. Record Stylus Cleaning Kit 33p
Ref. 43. Record Care Kit £2-42

Ref. 31. Cassette Head Cleaner 58p

Ref. 32. Tape editing Kit £1-68

Model 9. Wire Strlpper/Cuuer 83p

Ref. 46. Spirit Level 6!

e

Ref. B. Stylus and Turntable Cleaning Kit 34p
Ref. P. Hi-Fi Cleaner 31p

Ref. 32A. Stylus Balance £1-37

Ref. J. Tape Head Cleaning Kit 62p

Ref. 56. Hi-Fi Stereo Hints and Tips 42p

Ref. 46. Auto Changer Groove Chaner £1-08

ANTEX SOLDERING IRONS

X25. 25 watt £2-05

CCN 240. 15 watt £2'48

Model G. 18 watt £2:26

SK2. Soldering Kit £3-25

STANDS: ST3, suitable for all models £1
SOLDER: 18SWG Multicore Toz £1-61
228WG 7oz £161. 18SWG 22ft 51p
225WG Tube 33p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 4 42p
104 For model CN240 42p
1100 For model CCN240 4" 42p
1101 For model CCN240 3° 42p
1102 For model CCN240 4° 42p
1020 For model G240 -~ 42p
1021 For model G246 {* 42p
1022 For model G240 % ° 42p
50 For model X25 4~ 48p
51 For model X25 {* 48p
52 For model X25 & 48p
ELEMENTS
ECN 240 £1-30 ECCN 240 £1-32
EG 240 £1:07 EX 25 21-16
ANTEX HEAT SINKS 10p
VAT included in all prices. Please add

3-WAY STEREO HEADPHONE
JUNCTION BOX
H1012

£1-87

2-WAY CROSSOVER
NETWORK

10p P. & P. (U.K. only). Overseas orders—

please add extra for postage.

NEW COMPONENT PAK
BARGAINS

K4007 .80 ohms Imp. Insertion loss 3B ¥1-21 | Pack
No. Qty. Description Price
€1 200 Resist: ed val
CAR STEREO SPEAKERS i e Errxc N
(Angled) £3-85 per pair. C2 150 Capacitors mxxed values approx.
count by weight 0-55
BI PA K C3 50 Precision Resistors 0:1%, 0-01%
- mixed values 055
J C4 75 {th W Resxslors mixed preferred
CATALOGUE AND LISTS value
Send S.A.E. and 10p. C5 5 Pieces assorted Ferrite Rods 0 55
C6 2 Tuning Gangs, MW/LW VHF 055
= ; C1 1 P Wi
INSTRUMENT CASES RO ER e DL
C8 10 Reed Switches 0-55
C9 3 Micro Switches 055
C10 15 Assorted Pots & Pre-Sets 055
Ci1 s Jnék Socrl;ljé,' 3 I:(TS'Sm 2 x o
tand itc] -5
(Black Vinyl covered) . c12 Pa é dwn ypefmed
No. Length Width Height  Price | C12 30 FPaper G, I 055
BV1 8 5 £ b £1-10 types mjxed values
BV2 11" x 6 X 3 £145 | C13 20 Electrolytics Trans. types 0-55
ALUMINIUM BOX| C14 1 Pack assorted Hardware—
o PoXS LS . Nuts/Bolts, Grommets, etc. 05
BAz 4 x 4 x i 42p | C15 5 Mains Slide Switches 0-55
BAs 8- % 3 x W 12016 20 Assorted Tag Strips & Panels 055
BA5 4° x 24 X 92° 42p C17 10 Assorted Control Knobs 0-55
ﬁf}f, g, < gj < ;. " %p C18 4 Rotary Wave Change Switches 055
BAS & x & x 3 0p | C19 2 Relays 624V Operating 055
65 Bx 4 x 28 58p | C20 1 Pack Sheets of Copper Laminate
P. & P. 10p on each box approx. 20 sq. ir‘l’ge 0-
VISIT OUR COMPONENT SHOP
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18 BALDOCK ST., WARE, Herts. (A10)
Open Man.-Sat. 9-5.30 p.m. Tel 61593

PLUGS AND SOCKETS

The largest selection

IT'S VEW

IT'S POWERFUL

(15 15w RMS) AND—
IT LOOKS 600D/

THE

LEGIONAIRE

STERE
AMPLIFIER

ORDER NOW—
ONLY £39.95 p. & p. 50p

PLUGS
PS 1 DLN. 2 Pin (Speaker) o011 | OR Write for full details
PS 2 D.LN.3Pin 0-12
PS 3 DLN. 4Pin 015
PS 4 D.LN.5 Pin 180° 016 WORLD SCOOP
PS 5 D.LN. 5 Pin 240° 0-16
PS 6 D.LN.6Pin 017 JUMBO
PS 7 DIN. 7 Pin 0-18
PS 9 Jack 3 5mm Plastic 012 | Transistors. Germ, and Silicon Rectifiers,
PS 10 Jack 3-5mm Screened 0-18 { Diodes, Triacs, Thyristors, 1.Cs and Zeners.
PS 11 Jack |" Plastic 0-15 | ALL NEW AND CODED.
gg 12 :;ﬂct 1" Screened 0-22 APPROX 100 PIECES
PS ;i Px;:mftereo SCieched g::g Offering the amateur a fantastic bargain Pak
. and an enormous saving—identification and
PS 15 Car Aerial 0-22 | data sheet in every Pak.
PS 16 Co-Axial 015 Only £2 p. & p. 20p
INLINE SOCKETS N
PS 21 D.LN. 2 Pin (Speaker) 0-14
PS22 DLN.3 Pin 02 “Egg:::Tg:s‘éfE/
PS23 D.LN. 5 Pin 180° 0-20
PS 24 D.LN. 5 Pin 240° 020 | %in EP. 18%in x 7in x 8in (50 records) £2-10
PS25 Jack 25mm Plastic 0-16 | 12in LP. 134in x 7iin x 12}in (50 recz?;;
PS 26 Jack 3:5mm Plastic 0-18
PS 27 Jack }” Plastic 0-30
P8 28 Jack I” Screened 035 CASSETTE CASES
PS29 Jack Sterea Plastic 0-30 § Holds 12 lOm x 3in x Bin. Lock and
PS 30 Jack Stereo Screened 0-38 { handle. £
PS31 Phono Screened 018
PS 32 Car Aerial 022
PS33 Co-Axial 0-22 SPECIAL PURCHASE
2N3055, Silicon Power Transistors NPN.
SOCKETS Famous manufacturers out-of-spec devices
PS 35 D.LN. 2 Pin (Speaker) GEY faedil e tlean dias (hiar =gy oo
PS36 D.IN.3Pin 011 : . C
PS37 D.LN. 5 Pin 180° 011 OUR SPECIAL PRICE 8 for £1
PS 38 D.LN. 5 Pin 240° 011
PS 39 Jack 2-5mm Switched 012 LOW COST CAPACITORS
PS40 Jack 3:5mm Switched 012 | 0-01 uF 400V, . 3p each
PS 41 Jack }° Switched 0-20 | 500uF 50V. Elect. 10p each
PS 42 Jack Stereo Switched 030
Ps i -
= gy o52| ™ neranco mmansromens
PS 46 Co-Axial Surface 0-10 ?40V‘ h i ﬂ‘li')'- Sepond::r‘}' y;{}tasg‘;s 5\3“}3‘:315
- rom selected tappings . ) v ,
PS 47 Co-Axial Flush 020 18V, 17V, 190, 21V, 25V, 319, 5, do, 56
and 25' 5V.
LEADS ; Type Amps Price  P.&P.
LS 1 Speaker Lead 2 pin D.LN. plug to MT50/} ] £1-93 30p
open ends approx 3 metres long MT50/1 1 £2-42 35p
} 020 § MT50/2 2 £3-30 40p
CABLES
CP 1 Single Lapped Screen 007 CQRT“'DGES
CP 2 Twin Co -11 | ACOS
or s ysmesacen o1 | GPo1-1SC 200mV at 12cmfsec £1.35
GP93-1 280mV at lem/sec £1:85
CP 4 Four Core Common Screen 0-23 | GP96-1 100mV at lem/sec £2-80
CP 5 Four Core Individually Screened 0-30 | J-2005 Crystal/Hi Output £1-05
CP 6 Microphone Fully Braided Cable 010 | J-2010C Crystal/Hi Output Compatible £1-20
CP 7 Three Core Mains Cable 005 jzmcﬁ‘m"/ N‘[ Outet i
CP 8 Twin Oval Mains Cable 007 | 52308 Coramic/Med Duepu R
CP 9 Speaker Cable 005 £4.95
CP10 Low Loss Co-Axial 0-18 | J- %2038 Replacement stylus for sboverl £3:00
ge
CARBON 4mV/5cm/sec 3-30
POTENTIOMETERS
Long and Lin CARBON FILM RESISTORS
:;IK.%IIIOK. 22K, 47K, 100K, 220K, 470K, The E12 Range of Carbon Film Resistors,
T . 4 watt available in PAKS of 50 pieces,
VC1 Single Less Switch 0415 | assorted into the following groups:
VC2 Single D.P. Switch 028 | Rl 50 mxeg ;ﬁo ‘;)_hsn;i-SHZO ohms ggp
VC3 Tandem Less Switch 046 | R2 50 Mixe i K
VC4 1K Lin Less Switch 015 | R3 g R 0
VC5 100 K anti-Log 0-46 | THESE

HORIZONTAL CARBON

PRE-SETS

01 watt 0:06 each

100. 220, 470, 1K, 22K, 47K, 10K, 22K, 47K,
100K. 220K, 470K. 1M. 2M. 4-TM.

ARE UNBEATABLE PRICEsf
JUST 1p EACH INCL. V.AT.

BI-PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES
C60, 36p; C90, 48p; C120, 60p

RADIO & ELECTRONICS CONSTRUCTOR



AL10 AL20 AL30 AUDIO
~ AMPLIFIER MODULES

The AL1O0, AL20 and AL30 units are similar
in their appearance and in their general
specification. However, careful selection of
the plastic power devices has resulted in a
;‘ax]:;zcs of output powers from 3 to 10 watts

The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo nmphﬁers and cassette and cartndge
tape players in the car and at home,

Parameter Conditions Performance
HARMONIC DISTORTION Po 3 WATTS [ 1KHz 025%
LOAD IMPEDANCE — 8-16 0
INPUT IMPEDANCE f = 1KHz 100k 0
FREQUENCY RESPONSE —3dB . Po 2 WATTS 50 Hz-25KHz
SENSITIVITY for RATED OfP Vs = 25V.RL - 802f — 1KHz 75mV. RMS
DIMENSIONS = 3 x 21" =1
'l'he above lable relates to the ALlO ALZ20 and AL30
The g tabl the differences
in their working condlhons
Parameter AL10 AL20 AL30
Maximum Supply Voltage 25 30 30 S
Power out for 2% T.H.D. 3 watts 5 watts 10 watts
(RL =807 = 1KHz) RMS Min. RMS Min. RMS Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
rLollo’UL;S e £219 | PA 12 (Usewith ALIO& AL20) 2435
. wal - . ¥
AL 20, 5watts £2-59 PA 100. (Use with AL30 & AL60) £1315
AL 30. 10 watts £3-01

TRANSFORMERS

T461 (Use with AL10) £1-38 P. & P. 15p
POWER SUPPLIES N
PS 12 UEekxith ALlD AL20, AL30)  88p T538 (Use with AL20, AL30) £193P. & P,

M 80. (Use with ALS0) £3-25 15p
FRONT PANELS PA 12 with Knobs £1:00 | BMTS0 (Use with AL60) £215 P. & P. 25p

PA12 PRE-AMPLIFIER SPECIFICATION

The PA12 p li has been designed to match into Frequency response—
most budget stereo systems. It is compatible with the 20Hz-50KHz (—3dD)
AL 10, AL 20 and AL 30 audio power amplifiers and it | Bass control-

4+ 12dB at 60Hz
can be supplied from their associated power supplies. | Trable comrol—
There are two stereo inputs, one has been designed for use % 14dB at 14KHz
with *Ceramic cartridges while the auxiliary input will { *Input 1. Impedance
suit most tMagnetic cartridges. Full details are given in T iohoy
the specification table. The four controls are, from left to tInput 2. Ii':;::;,:;‘:g HOoe
right: Volume and onfoff switch, balance, bass and treble. i "

p 30 K ohms
Size 152mm x 84mm X 35mm. Sensitivity 4mV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Wireless World Practical Electronics

ALL PRICES INCLUDE V:A.T.

The STEREO 20

The “Stereo 20" amplifier is mounted, ready wired and tested
on a one-piece chassis measuring 20 cm X 14 cm X 55 cm.
This compact unit comes complete with onfoff switch
volume control, balance, bass and treble controls,
Transformer, Power supply and Power amps.

Attactively printed front panel nnd match-

ing control knobs. The “Stereo 20" has been

designed to fit into most tum'able plinths "%
without & with the or, -
alternatively, into a separate cabinet.

Output power 20w peak. Input % (Cer.)

300mV into 1M. Freq. res. 25Hz-25kHz.

Input 2 (Aux) 4mV into 30K. Harmonic
dlst_ur!lalono ?51:;5 control + %rzedB at 60Hz

typically 0-25% at 1 watt. ble con. +

1408 at Wiz, £14-45

TC20 TEAK VENEERED CABINET -
For Stereo 20 (front board undrilled) Size 104" x 8" x 3°, £395 plus 30p postage.

SHP80 STEREO HEADPHONES

4—1% o)lum mgedance Frequency response 20 to 20,000Hz. Stereofmono switch and volume
contro! B,

OCTOBER 1974

BI-PAK QUALITY COMES TO AUDIO!

NOW WE GIVE YOU

50w PEAK (25w R.M.S.)
PLUS THERMAL PROTECTION!
The VEW ALG0 Hi-Fi
Audio Amplifier FOR ONLY £3-95

@ Max Heat Sink temp 90°C.
@ Frequency Response
20Hz to 100KHz

@ Thermal Feedback

@ Latest Design Improvements

@ Load — 3, 4, 8 or 16 ohms

@ Distortion better than @ Signal to noise ratio 80dB
0-1% at 1KHz @ Overall size 63mm X 105mm

@ Supply voltage 15-50 volts X 13mm

Especially designed to a strict specification. Only the finest components
have been used and the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most cnncal AF. enthusiast,

STABILISED POWER

MODULE SPmM80o

SPMB80 is especially designed to power 2 of the AL60 |
Amplifiers, up ic 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest componem.s
and  circuit short
circuit_protection. With the addmon of the Mains Trans-
former BMTS80, the unit will provide outputs of up to 15
amps at 35 volts. Size: 63mm X 105mm x 30mm,

These units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications mcludmg —Disco Systems, Public Address,
nits, etc. ilable 10p  PRICE £3-25

TRANSFORMER BMT80 £2:15 p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification nnd NOT a price, and yet stlll the greatest value on the market,
the PA100 stereo p! as been from the latest circuit techniques.
Designed for use with the AL60 power amplifier system, this quality made unit incorporates
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the mput stages

Three switched stereo inputs, rumble and scratch filters are features of the PA100,
which also has a STER O/VIONO switch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATIONS
Frequency Response
Harmonic Distortion
Inputs: 1. Tape Head

20Hz—20KHz + 1dB
better tban 0-1%,
3-25 mV into 50K
2. Radio, Tuner 75 mV into 50KQ
3. Magnetic P.U. 3 mV into 50KQ
All input voltages are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within & 1dB. from 20Hz to 20KHz.

Base Control + 15dB at 20Hz
Treble Control #+ 15dB at 20KHz
Filters: Rumble (High Pass) 100Hz

Scratch (Low Pass) 8KHz

Signal{Noise Ratio
Input overload
Supply + 35 volts at 20mA
Dimensions 202mm X 82mm X ISmm
ONLY £13-15

better than —65dB
+ 26dB

MK 60 AUDIO KIT
Comprising: 2 X AL60, 1 x SPM80, 1 x BTM80, 1 x PA 100, 1 front panel, 1 kit of parts
to include on-off swi m:h neon indicator, stereo headphone sockets plus instruction booklets.
Complete Price: £28' 75 plus 30p postage.

TEAK 60 AUDIO KIT
Comprising: Teak veneered cabinet, size 16§", X 111" x 3}", other parts include aluminium
Chassla heatsink and front panel bracket, plus back panel and appropriate sockets, etc.
Kit price: £9-95 plus 30p postage.

All prices quoled 12 new pence Glro No. 388700t
Please send all orders direct {0 warehouse and despatch department

3I-PAK

P.O.BOX 6, WARE - HERTS

Postape and packing ada 100 Overseas add extra for arrmasl
Minimum order SUp Cash with order please

Guaranteed Satisfaction or Money Back

133



COMPONENTS

HOBBYIST - AMATEUR - DOMESTIC - SURPLUS - INDUSTRIAL -
JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - SEND
STAMPED ADDRESSED ENVELOPE FOR A QUOTE ON OTHER
REQUIREMENTS. THESE OFFERS APPLY ONLY TO MAIL ORDER
AND NOT SHOP SALES.

GOODS SENT AT CUSTOMER'S RISK, UNLESS SUFFICIENT PAYMENT FOR INSURANCE INCLUDED

VALVE BASES

Printed circuit BSA ~ B7G
Chassis B7 — UX5 — B9G — B7G
Shrouded chassis B7G —

B8A — B9A chassis — B12A tube

TO3 Mica Washer 2p
18 volt 4 amp charger,
bridge rectifies 60p
GC10/4B Cold
Cathode £5.00

Brand New Boxed

TAG STRIP WRIST COMPASS 7 2
6 way 4p Single 1p 20p with Needle Lock Qs 5p
11 glass fuses— 250 m/a or 3 amp (box of 12) 18p
3” tape spools . . 8p
FX2236 Ferrox Cores . S5p
PVC or metal clip on M.E.S. bulb holder Sp
All metal equipment Phono plug | 2p
Bulgin, 5mm Jack plug and switched socket (palr) 30p
12 volt solenoid and plunger .. 40p
250 RPM 50 ¢/s locked frequency miniature mains motor 50p
200 OHM coil, 24" long, hollow centre . n 10p
Belling Lee whnte plastic surface coax outlet Box 30p
R.S. 12 way standard plug and shell . 50p
SWITCHES RESISTORS
Pole Way Type 115’_?"2 et ‘;p
4 2 Sub. Min, Slide ISpHIRE 21te . A<D
6 2 Slide 20p %J(];) tog W.att wire 10p
; watt wire
4 2 Lever Slide 15p L T 12p
6 4 15 watt . . 14p
: 3 Lwafer Rotary 30p each SKELETON
2 5 PRESETS

65K or 500K 4p
1 3 + off Sub. min, edge 10p | 5K wirewound Sp

1 3 13 amp small rotary 12p .
s ] 500k Dual Concentric

2 2 Locking with 2 to 3 k?llsso Patehi oL AR
2 1 2 Amp 250V A.C. rotary 20p [WIREWOUNDPOTS
1 2 Toggle 10p {250, 300 OHM, 1K, 4

COMPUTER AND AUDIO BOARDS
HOST OF QUALITY, REASONABLE LEAD
TRANSISTORS, SOME POWER. SILICON,
GERMANIUM, ZENER DIODES, POT CORES
HI-STAB RESISTORS, SOME WIREWOUND,
CONDENSERS, CHOKES, TRIMPOTS,
ELECTROLYTICS, ETC.

3ib. for 75p + 30p post and packing
71b. for £1.50 4 50p post and packing

SUBMIN VERTICAL SKELETON PRESET

50, 100, 220, 470, 680 OHM 1, 2.2, 4.7,

6.8, 15, 22, 47, 68, 100, 220 K OHM.
ONLY 5p EACH

KNOBS
SILVER METAL PUSH ON WITH POINTER, OR
WHITE PLASTIC, GRUB SCREW, WITH
POINTER AND SILVER CENTRE 10p EACH.

ZM1162A IN DlCATOFi TUBE
0-9 Inline End View. Rectangular Envelope 170V
2.5M/A £3.60

RESETTABLE COUNTER
English Numbering Machines LTD.
MODEL 4436-159-989
6-14 volt, 6 digit, illuminated, fully enclosed. £2.50

iU DILO® A

50K, all at

watt, 5K, 10K,11K, 20K,
12p each

Philips transformer,
safety fused. In 200-
220-240v. Out 240v
60ma 4-6.3v 1a approx
2" x 23" x 2" £1.50
5K, 20K, Log Pot 15p
1meg Tandem Pot 25p
2M, 5M, Log Switch-
ed pot 25p

THERMISTORS
VA1034, VA1040,
VA1055, VA1066,
VA1077, VA1100 156p
VA1005, VA1026 25p

- PARMEKO P480

6000/55, 20 Henry

-12A, potted choke
£1

RELAYS
12 volt S.P.C.O, octal
mercury wetted high
speed 75p
P.O. 3000 type, 1,000
OHM coil, 4 pole c/o
60p

ELECTROLYTICS MFD/VOLT. Many others

in stock

Sp. 1/75.2/75, 2.5/64,
4/60, 5/50, 6/3, 6/25,
8/6,8/40, 8/50. 8/150,
12/50, 15/35, 16/40,
16/50, 20/12, 25/3,
25/6, 25/12, 25/25,
25/30, 50/10, 50/12,
50/25, 50/50, 64/10,
100/6, 100/12, 100/
15, 100/18, 100/25,
125/10, 150/12, 160/
25, 200/3, 250/6, 200/
12, 500/6.

30, 260/12. 330/10
9p. 400/16, 550/12.
20p. 8/500, 16/450,
100/200, 100/250-
275, 16-32/275, 32—
32/275,100-100/150,
100-100/275. 50-50/
300: Solid Tantalum,
8/20,10/20, 12/20.
50p. 8/800, 2000/50,
12,000/12,32-32-50/
350.
£1.100-100-100-150

6p. 1/350, 2/350, | —150/320.
150/40, 250/18, 250/

INDICATORS '
Arcolectric green, takes M.E.S. bulb 15p
Bulgin D676 red, takes M.E.S. bulb 16p
12 voltred, small pushfit 20p
Mains neon, red. pushfit 20p

CAPACITORS
Mixed type PFDS,2p.1,3.3,4.7,5.6,10,12, 15,
16,18, 20, 22, 24, 25,27, 30, 33, 37, 39, 47, 50, 56,
68, 88, 100, 110, 120, 150, 200, 220, 250, 300,
330, 470, 500, 600, 680, 800, 1000, 2200, 3000,
3300, 5000.
Poly, met., film, paper, etc. MFD/Volt, 3p.
.001/1250, .005/250, .03/350, .03/12, .03/200
.033/100, .0068/70, .056/350, .061/035, .069/
350, .075/350, .08/350, .1/350, .1/500, .13/350,
.25/150.
4p. 1500, 1800, 2200, 3000, 3300, 6800,
8200 PFD. .01/350, .013/350, .05/125, .05/250,
.068/200 .25/350.
5p. .033/100, .1/250, .5/350.
6p. .1/600, .1/1500, .22/250. .5/250
10p. .01/1000, 1/350, 2/150, 2/200, 2/250
.1/900, .22/900, 4/16. .26/260 AC (600vDC)
40p. 5/150, 9/275AC, 10/150, 15/150, 40/150.

TRIMMERS, 15p each
100PF Ceramic, 30PF Beehive, 12PF PTFE
2500PF 750 voit, 33PF MIN. AIR SPACED
5PF, MIN. AIR SPACED, 50PF CERAMIC.

CONNECTOR STRIP
Belling Lee L1469, 4 way polythene. 3p each

CAN CLIPS
1”7 or 13" or 3" 2p
LABGEAR MAINS DROPPER
36 ohm 25 watt - 79 ohm 9 watt 26p
TUNING CONDENSERS 50PF, 25p
2 Amp Suppression Choke 5p
PAXOLINE
3x2Lx" ae - - 2p
43 x Lx g 2 for 1p
220K 3 watt resistors . 2p
100 ohm 3 watt reS|stor X 4p
VALVE RETAINER CLIP, adjustable 2p
OUTPUT TRANSFORMERS
Sub-miniature Transistor Type 20p
Valve type, centre tapped or straight 40p

3 pin din to open end, 1#yd twin screened
lead 35p

Whiteley Stentorian 3 ohm constant impe-
dance volume control way below trade at£1
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8U105 5 N o o
Full spec. marked by Mullard, etc. Many other’types in stock c::lom/m SZS gN;gg 1l . 423
AC107 .. 15p | BC148A/B, 9B/C 11p| BF115 .. 20p | CV7042 (OC41 0C44, 2N1091 24p
AC127 .. 12p | BC157/8/9 9p | BF167 .. 20p {ASY63) 12p | 2N1302 15p
AC188 12p | BC158A/B 2 13p{ BF173 .. 22p | GET111 55p 2N2219 20p
ACY28 .. 18p | BC159C, 157A .. 13p| BF178 .. 27p [ MA393 50p 2N2401 (ASY26 27) 25p
AD149 .. 40p | BC178 15p| BF179 .. 30p | OC35 40p 2N2904 18p
AD162 30p | BC186 25p | BF180 25p | TAA570 £1.39 2N2905 18p
AF116/7 14p | BC187 25p| BF181 . 30p | TAD100 £1.42 2N2906 15p
AF124 . 20p | BC213L 11p | BF182/3 40p {2G302 .. 19p 2N2907 18p
AF127 .. 20p | BC547 12p| BF184/5 17p [2N393 .. 50p 2N3053 15p
AF139 .. 30p | BC558A 12p | BF194/5 10P | Amp  Voit THYRISTORS
AF178 .. 30p | BCY40 .. 87p| BF196/7 13p |1 240 BTX18-200 a - 75p
AF180/1 45p | BCY70/1/2 12p| BF200 .. 25p |4 240 BTX30-200 40p
AF239 .. 34p | BD112/3 63p| BF262/3 23p 65 300 BT102-300R 68p
ASY27 .. 30p | BD116 .. 75p | BF336 .. 35p |6.5 500 BT102-500R 82p
ASY73 .. 26p | BD115 .. 65p | BFX29 .. 28p |10 700 BT106 99p
BC107A0rB .. 13p | BD131/2 35p| BFX30 .. 25p |15 500 BT107 = 90p
BC107/8/9 o 7p | BD135 .. 38p | BFX84/88 22p 1.5 500 BT101-500R 83p
'BC108A/B 13p | BD203 .. £1.41| BFY50/1/2 15p |65 500 BT109-500R . 90p
BC1098B = 13p | BD232 .. £1.70| BSV64 50p |20 600 BTW92-600RM .. . £3.90
BC147/8/9 .. 9p | BD234/5 75p| BSX21 .. 20p 115 800 BTX95-800R Pulse Modutated £18.00
BRIDGE RECTIFIERS OTHER DIODES
Amp Volt RMS Amp Volt RMS Centercel . . ot 10p | BZY88 Upto 15voit  7p
3 1,600 BYX10 30p | 2 30 LT120 30p |IN916 .. 7 4p
1 140 OSH01-200 38p | 0.6 6-110 EC433 IN4148 .. o 5p B
1.4 42 BY164 57p | Encapsulated with built-in BA145 . 17p c ew Mixed
Plastic types heat sink ¥ 15p | BA182 X 24p omponents
OA5/7/10 15p, £2 plus 40p p & p
oo 1 /?3/:;’ RIECTIFIERS e OPTO ELECTRONICS TRIACS -
IN40O3 200 L’g,{ L Gig ORP12 44p Photo transistor | Amp Volt DIAC  BR100  38p
IN4004 400 volt . . . 7p BPX40 65p BPX29 £1.60 |25 900 BTX94-900 £7.50
IN4005 600 volt . . o 7ip ggé?g 22.48 OCP71 42p | 25 1200 BTX94-1200 | . £10.20
IN4006 800 volt .. . 8p 1.50 WESTINGHOUSE 28TIO 30
IN4007 1,000 volt . . 8ip (VOLTIAC) RED L.E.D. cavy1i B_ AMP 1000 VOLTTHYRIgTE3R
BPY68 £1.60 ) Infra red transmitter £5 WITHOUT NUT
HIGH POWER RECTIFIERS BPY69  £2.60 | 2v 50m/A max: £3
Amp Vol BPY77  £2.60 43 mm diam. {PHOTO  SILICON CONTROLLED SWITCH
gglgg }-5 lgg ZP Diodes 43 mm diam. 28p | BPX66 PNPN 10 amp - £1.50
5
LT102 2 30 10p | PNPN PROGRAMM- PAPER BLOCK CONDENSER |TAA300 T0-74 1 Watt
BYX38-600 2.5 600  34p | ABLE UNIJUNCTION|0.25MFD 800 volt 30p [A.F. AMPLIFIER I.C.
gzgg-gggR gg ggg 539 BRY39 23p| 1MFD 400 volt 15p |4:5 10 9v £1.46
= 1 P >
BYX38-1200 25 . 1200 52p F.ET's gng f%ok‘f" ggs WIREWOUND
BYX49-600 25 600 34p | BFW10 .. 55p :
4MFD 250 volt 20p SLIDER
BYX49-300 25 300 26p | BSV79 - £1.30 150 Ohm, 250 Oh
BYX49-900 25 900 40p | BSV80 . £1.10| 158MFD 150 volt 25p m, 40 m 5K
BYX48-300 6 300 40p N. Channel METAL CHASSIS SOCKETS p each
Mooy .3 oo 2% | BSVB1 M.O.S.T. .. £1.56 Car Aerial 5p HANDLES
P | BFS28 Dual M.0.S.T. 92p | Coax 6D | Rigid light bl
BYX48-1200 6 1,200 80p 40° di 6 gl g t blue nylon
BYX72-150R 10 150  35p | Plastic, Transistor or Diode | 2 ©' 6 pin 2 in P 163" with secret fitting
BYX72-300R 10 300 4gp Holder 1p Speaker din switched 6D |screws 5p
BYX72-500R 10 500 55p Transistor or Diode Pad
BYX42-300 10 300 45p | piers or pads 3 ZN 494 AM RADIO Rotor with neon in-
Byx42-600 10 600  65p 50 100 IC £1.10p dicator, as used in
BYX42-900 10 900  80p p per 100 | Seafarer, Pacific. Fai
BYX42-1200 10 1,200 95p y - Faciic, Fair-
BYX46-300* 15 300 £2.90 Ph'll'ps éron Ttllermostat 15p | 8 way Cinch standard |way depth finders
BYX46-400* 15 400 £3.20 | pyl9in 2-pin flat plug andsocket 10p | g 15 pitch edge socket 20p each
cMurdo PP108 8 way edge plug 15p
BYX46-500* 15 500 £3.60 TO3 HEATSINK 20p Miniature Axial Lead
BN o500 |, b 209 330 | Europlec HP1 TO3B individual ‘curly’ | U.EC.L. 10 way pin Ferrite Choke formers
BYX52-300 40 300 £1 72 power transistor type. Ready drilled 20p { connector 2B6000 2
3 n ! p
BYX52-1200 40 1,200 £3.00 Tested unmarked or marked O IEl e
*Avalanche type ample lead ex new equipment U.E.C.L. 20 way pin DEE PLUG
RG4-1250 Mercury vapour rectifier | ACY17-20  8p | 0C23 20p | connector McMurdo DA15P 15
£8.00 AS§20 8p 0871/2 6p | 2A60000A1P20 30p (waychassisplug 20p
~ . = ASZ21 15p | 0C200-5 - 15p :
1 ' Terryclips chrom'e finish 4p | Ticaa 25p | 2G240 2.50 U.E.C.L.Z;g vzl)ay1 Rpm Fairway 18009 Coax.
Cinch 10-way terminal block 15p | BC186 11p | 2G302 6p | socket 06001R10 socket 5p
Pair of LA2407 Ferrox cores BCY30-34 10p | 2G401 10p 20p
with adjuster 25p SS1Y1750/1/2 gp gm;‘g;e 20p| U.EC.L. 20 way pin TIE CLIPS
Chrome Car Radio facia 15p | gy127 138 2N598/9 23 socketB260800A1R20 | Nylon self lacking 7”
Rubber Car.Radio gasket 10p BZY88 series 5p | 2N1091 8p 30p ‘2p
DLI Pal Delayline £1.40 | HG1005 4p | 2N1302 8p | BELLING LEE L1354
Relay sockst 12p | HG5009 4p | 2N1907  2-50 | TV Aerial diplexer 10p CINCH 150
Take miniature 2PCO relay H%5079 4p Ge"f“-zgwdemzP Philips electronic eng- |12 way edge socket
B7G or B9A valve can 2p k/173/9 18" @z (AC128 | i oor Kits add on series 10p
p | in17sq. heatsink)
0-30, or 0-15, black pvc, 360° 0A81 ap 20p | A20, E1004, E1005 T .
dial, silver dlgns self adhesive, 0A47 4p GET872 12p £1.00 each ixed nuts, bolts,
41" dia. ‘ . 15p | 0A200-2 4p | 100v 1A diode 3p (parts worth more) |Washers etc. 35p
SMALL ORDERS, ENCLOSE SUITABLE TH E RADIO SHACK
STAMPED ADDRESSED ENVELOPE
LARGE ORDERS, ADD SUFFICIENT FOR [EETSIRS SRTTINAT NI Ve n i T T T R AL
POSTAGE, INSURANCE, ETC. Open 10 am. till 7 p.m. Monday to Saturday Phone 01-223 5016
TOTAL GOODS PLUS CARRIAGE, ADD 8% V.A.T. also most Sundays
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for electronic components.

Now there’s Doram-

a completely professional
electronics service
forthe amateur:.

7-day service.

Ifyou've been buying electronic
components long you'll know all
about the long wait.

Somehow the things you really
need never turn up on time.

Well, OK, now things have
changed. Now there's Doram.

Doramis a brand-new deal fot
sefious amateurs. It's a complete-
door-to-door components service
operated by mail order.

we'll still make you happy quickly.

Because we offer a no-quibble
replacement part service.

And our guarantee is guaranteed
by.the factthat we belong to the
biggest electronics distribution Group
in Britain.

Allthe goods supplied are
branded goods. Produced by big-
name manufacturers like RS, Mullard,
SGS-ATES, Ferranti, Siemens etc.

£5 Vouchers.
As an added incentive we're

r----

FREE £5 VOUCHER FOR FiRST
50 CATALOGUE BUYERS
DRAWN OUT OF THE POST
BAG ON OCTOBER 31st.

{ ENCLOSE 25p°. PLEASE SEND
ME THE NEWDORAM
‘CATALOGUE.

*This will be refunded on orders of £5

lless VAT! or more received by us
before 3ist March, 1975.

Name

Millions of components.

You just buy the Doram catalogue
for25p (that's a yearly reference book
forthe price of a pint of lager) and then

giving free purchase vouchers away.
To the first 50 catalogue buyers whose
applications are pulled out of the sack
at12 noon on the 3ist October1974.

you orderfromit.

We can offeryou stocks of Address Atthat fime, atthe Amateur Radio
millions of components. With a choice Trqders EXh'b'"of‘ at Gyonby H‘?"'
of over4.000 different lines - = Leicester, comedian Brian Rix will open
o 1 our correspondence sack and make

' ; : the winning selections.

service thatif we can'tsupply the part ! ]
youwantwithin 7 days of receiving Ehe {T.LSt Vouczg O#It gvn” bSe s
yourorder, we'll give you your money REC710/74 voucher. e next49 willbe £
bOCk. |mmed|0fe Y. VOUCATlrS' | ” b d h d

So you know just where you stand. Doram Electronics Ltd., e educsiyl B spalehty
You'll neverwaste time hanging HE Eoxlics, upon receipt of coupon and

Wellington Road Industrial Estate,

remittance; coupons will then go into
Wellington Bridge, Leeds LS12 2UF. P J

the correspondence sack for the draw.
So don'tdelay. Use the coupon.

Send today for yourfirst Doram

catalogue. It can make your life a

whole ot easier. And you could wina

Buteven it the unthinkable does voucherif your orderis one of the first
happen-and you're unlucky-then 50 outon October 3lst.
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around while we re-order.

No-quibble guarantee.

It's just aboutimpossible to buy
a defective partfrom us. Because our
checking is so pains-taking.

r
I
I
1
1
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THE MODERN BOOK CO

HIGH FIDELITY DESIGNS
A WIRELESS WORLD PUBLICATION

By Wireless World

RADIO TECHNICIAN’S BENCH MANUAL
By H. W. Hellyer PRICE £3.00
STEREO F.M. RADIO HANDBOOK

By Harvey PRICE £2.60
DIGITAL LOGIC BASIC THEORY AND
PRACTICE By J. H. Smith PRICE £1.50
110 SEMICONDUCTOR PROJECTS

By R. M. Marston PRICE £1.30
HOW TO USE INTEGRATED CIRCUIT
LOGIC ELEMENTS

By W. Streater

HOW TO SOLVE SOLID-STATE
CIRCUIT TROUBLES

By Lemons PRICE £1.95
RAPID SERVICES OF TRANSISTOR
EQUIPMENT By J. King PRICE £2.05
THE MAZDA BOOK OF PAL RECEIVER
SERVICING By D. J. Seal PRICE £4-.00
THE RADIO AMATEUR’S HANDBOOK

By ARRL PRICE £2.95

PRICE £1.60

Price £1.20

TRANSISTOR AUDIO & RADIO
CIRCUITS By Mullard PRICE £2.00

INTEGRATED CIRCUIT POCKET BOOK

By R. G. Hibberd PRICE £2.70
TELEVISION ENGINEERS’ POCKET BOOK
By P. J. McGoldrick PRICE £2.70

99 WAYS TO USE YOUR OSCILLOSCOPE
By A. Saunders PRICE £1.65

SIMPLE SINGLE CHANNEL RADIO

CONTROL By R. H. Warring PRICE £1.65
IMPROVING YOUR HI-FI
By J. Earl PRICE £3.20

HANDBOOK OF IC CIRCUIT PROJECTS
By J. Ashe PRICE £1.60

TEST EQUIPMENT FOR THE RADIO
AMATEUR By H. L. Gibson PRICE £2.00
ELECTRONIC ORGAN SERVICING GUIDE
PRICE £2.45

By R. Middleton

ALL PRICES INCLUDE POSTAGE
We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2 INP
Telephone 01-723 4185

i NEW STYLE SELF-BINDER

™E

ooulsz::tljg:q for
) 3 Ul . The “CORDEX" Patent Self-Binding
Radio & E|ECtl'0nICS Case will keep your issues in mint
Constructor” condition. Copies can be inserted or

removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made
from Super Linen of great strength, very hard
twisted and twice doubled. They are attached
to strong RUSTLESS Springs
under tension, and the method
adopted ensures PERMANENT
RESILIENCE of the Cords. Any
slack that may develop is
immediately compensated for
and the Cords will always
remain taut and strong. It is
impossible to overstretch the
springs, as a safety check
device is fitted to each.

PRICE

including V.A.T.
P. & P.18p

Available only from:—

Data Publications Ltd.

57 Maida Vale London W9 ISN
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PRECISION

POLYCARBONATE CAPACITORS
ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE

440V AC (+-10%) 63V Range +-19% +-2% +-5%
0.1uF (1§”x%")  50p 0.47pF S6p 46p 36p
0.22uF (137x8") 59 1.0uF 66p 56p 46p
0.25uF (12”x%") 62p 2.2pF 80p 65p 55p
0.47uF (12"x%)  T1p 4.7uF £1.30 £1.05 85p
0.5uF (13"x3”) 75p 6.8uF £1.64 £1.29 £1.09
0.68uF (27x%”) 80p 10.0pF £2.00 £1.60 £1.40
1.0uF (2°x§") 9p 15.0pF £2.75 £2.15 £1.90
20uF (2"x1”) £1.22 22.0pF £3.50 £2.70 £2.55

TANTALUM BEAD CAPACITORS - Values available: 0.1, 0,22,
0.47,1.0, 2.2, 4.7, 6.8pF at 15V/25V or 35V; 10.0uF at 16V/20V or 25V;
22.0pF at 6V/10V or 16V; 33.0uF at 6V or 10V; 47.0pF at 3V or 6V;
100.0uF at 3V. ALL AT 10p EACH ; 10 for 95p; 50 for £4.00.

TRANSISTORS:
BC107/8/9 9p BF194 12p BFY51 20p
BF196 13p BFYS2 20p
BF197 13p OCT1 12p

BC183/183L 11p
BC114 12p BC184/184L 12p
BC147/8/9 10p BC212/212L 14p
BC153/7/8 12p BCS547 12p AF178 30p 2N3055 50p
BC182/182L 11p BCS558A 12p BFY50 20p 2N3702/411p
1N914 ép; 8 for 45p; 18 for 90p. 1N916 8p; 6 for 45p; 14 for 90p.
1S44 5p; 11 for 59p; 24 for £1.00. [IN4148 5p; 6 for 27p; 12 for 48p.
LOW PRICE ZENER DIODES: 400mW; Tol. +-59% at5mA. Values
available; 3V; 3.6V; 4.7V; 5.1V; 5.6V; 6.2V; 6.8V; 7.§V; 8.2V; 9.1V;
10V; 11V, 12V; 13V; 13.5V; 15V; 16V; 18V; 20V; 22V, 24V; 27V; 30V.
All at 7p each; 6 for 39p; 14 for 84p. SPECIAL: 100 Zeners for £5.50.
RESISTORS: High stability low noise carbon film 5%, 3 W at 40°C;
W at 70°C. E12 series only — from 2.2Q) to 2.2MQ ALLAT 1p EACH; 8p
or 10 of any one value; 70p for 100 of any one value. SPECIAL PACK:
10 of each value 2.2Q) to 2.2MQ (730 resistors) £5.00.
SILICON PLASTIC RECTIFIERS - 1.5 Amp — Brand new wire
ended D027: 100 P.I.V. — 7p (4/26p); 400 P.I.V. - 8p (4/30p); 800 P.I.V, -
11p (4/42p). BRIDGE RECTIFIERS: 2 Amp. 200V — 40p; 350V — 45p;
600V - 55p.
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT 5p
each; 50Q,100Q, 220Q), 4700, 680(2 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K,
47K, 100K, 250K, 680K, 1M, 2,.5M, & SM.
TRANSFORMERS: Primary 220-240V,12V @ 2A & 24V @ 1A. £2.00
pius 22p post. -
PLEASE ADD 8Y% V.A.T. TO ORDERS. PLEASE ADD 10p
POST AND PACKING ON ALL ORDERS BELOW £5.00.
Send S.A.E. for lists of additional ex-stock items. Wholesale price lists
available to bona-fide companies. ALL EXPORT ORDERS ADD COST
OF SEA/AIRMAIL.

MARCO TRADING

Dept. C9, The Old School, Edstaston, NR. WEM, Salop.
Tel: WHIXALL:(Salop) 464 (STD 094872) (Props: Minicost Trading Ltd.)

T e T e e |
Why go hunting for
components when
there’s

| CATALOGUE 7

ELECTRCVALUE I
Catalogue No.7

@ 112 pages

@® Transistors, 1.C.s,
Thyristors, etc.

@ Rs and Cs of all kinds
@ Pots
GENUINE DISCOUNTS

COMPUTERISED
HIGH-SPEED SERVICE

[
Look it up in Catalogue 7 first, Packed with com-
ponents, attractively priced, brand new and guaran-
teed to spec. You are more likely to get the things

5p you want from ELECTROVALUE and there are
excellent discounts too.

Post free Anything over £2 (ekcept Baxandall speaker)

including send carriage paid—in U.K, And with Catalogue

25p refund 7.,you get a 25p Refund Voucher usable on orders

voucher for £5 or more list value. Catalogue 7 also includes

useful diagrams and data.

ELECTROVALUE LTD.

(Dept. RC.10) 28 St. Judes Road, Englefield Green, Egham, Surrey
TW20 OHB (Telephone: Egham 3603)
Northern Branch, (Personal callers) 680'Burnage Lane, Manchester
(Telephone: 061-432 4945)

MIDLAND
NATIONAL AMATEUR RADIO

AND ELECTRONICS

EXHIBITION

AT THE GRANBY HALLS, LEICESTER, 31ST OCTOBER,
1st & 2nd NOVEMBER

OPENING TIMES: THURSDAY AND FRIDAY 12 NOON TO 8 P.M.
SATURDAY 10 AM. TO 6 P.M.

THIS IS THE THIRD ANNUAL EVENT, MORE TRADE STANDS. MORE SOPHISTICATED
EQUIPMENT, EVERYTHING FOR THE UP TO DATE RADIO AMATEUR.

EASY ACCESS BY RAIL OR M1 MOTORWAY (JUNCTION 21)
AMPLE CAR PARKING WITHIN EASY REACH OF THE EXHIBITION

TALK IN AND WORLD WIDE D.X. USING CALL GB3ARE, FILM THEATRE. R.S.G.B.,
R.A.LB.C, I.S.W.L, B.A.RT.G.,, HOME OFFICE. REFRESHMENTS AND- BAR AVAILABLE.

ADMISSION 25p. This includes a chance to win £100 worth of equipment of your choice

OCTOBER 1974
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LOW £
MICROPHONE

E-AMPLIFIER

By A. P. Roberts

A 2-transmitter

pre-amplifier

intended primarily for wuse
with low impedance dynamic
microphones.

ITH THE ADVENT OF THE CASSETTE TAPE RECORDER
came an upsurge in the availability of the low
impedance dynamic, or moving-coil, microphones that
many of these units employ. These microphones give a
fairly high quality output and are very rugged in
construction. They are also surprisingly inexpensive.

IMPEDANCE DIFFERENCES

However, many older pieces of equipment, par-
ticularly those employing valves, do not have a suitable
input for this type of microphone. For instance, the
author’s tape recorder has two inputs, one requiring
10mV at 2MQ, and the other SOmV at 100kQ. A typical
low impedance dynamic microphone as used with
cassette recorders requires an input circuit having an
input impedance of only 200Q at a sensitivity of about
0.2mV.

The pre-amplifier circuit which forms the subject
of this article was built to enable a low impedance
dynamic microphone to be used with the author’s
tape recorder, but it could of course be employed with
any piece of equipment which does not already have
an input for one of these micrcophones but does have
an input with a sensitivity of 100mV or less. The unit
is completely self-contained, and is simply plugged in
between the microphone and the input of the tape
recorder or other equipment.- A high resistance volt-
meter is required for setting up the pre-amplifier after
it has been built.
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Results given by the prototype are very good, and
high quality recordings with a low noise level are
obtained. The unit is very compact, the components
being housed in a case measuring only 108 by 57 by
25mm (41 by 2% by 1 in.). The 2-transistor circuit is
inexpensive and simple to build, and is economically
run from a PP3 battery. This has a very long life as the
current drain is only about 1.5mA.

LOW IMPEDANCE INPUTS

Two of the most obvious ways of obtaining a low
noise low impedance input stage are to use either a
low noise bipolar transistor as a grounded base
amplifier, or an f.e.t. as a grounded gate amplifier. These
two basic types of circuit are shown in Figs. 1(a) and
(b) respectively.

In this type of circuit the input signal. is developed
across a low value emitter or source resistor. The
current gain between the input and output is almost
exactly unity but since, in a practical circuit, RC or
RD has a much higher value than RE or RS, some
voltage gain is obtained.

A third method is shown in Fig. 1(c). It was found
that this gave the best results in practice, and is the
one finally adopted for use in the pre-amplifier. It
employs an f.e.t. in the common source mode, which is
the equivalent of the common, emitter mode in a
bipolar transistor. This gives a voltage gain of about
10 times, and the input impedance is roughly equal
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RcZ é RpS RoE
£ - Output e OUtPUL L—y Output
D D
S J. S
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Base | et Rg : 4 Source
= B8 bypass Input, =SRg Q ég & bypass
3 capacitor i I capacitor
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Fig. 1. Three methods of obtaining a low input impedance. A-grounded base transistor stage is shown in (a,
and a grounded gate f.e.t stage in (b). In (c) anf.e.t. is used as a grounded source amplifier with 3 Jow value
gate resistor. In practice, the capacitors in the diagrams would need to be electrolytic types

sl
COMPONENTS "TRI  5N3819

TR2 BCI169C
Resistors 3
(All fixed values } watt 5 or 10%) Sockets
R1  220Q SK1, SK2 3.5mm jack sockets
R2 470Q
R3  4.7kQ Switch
R4  33Q S1 Slide switch
RS  5.6kQ
R6 5.6kQ ; Battery
VR1 2.5kQ potentiometer, standard size 9-volt battery type PP3 (Ever Ready)
skeleton, vertical mounting
Miscellaneous
Capacitors Eddystone diecast box type 7134P, 108 by
Cl  100uF electrolytic, 10 V.Wkg. 57 by 25mm (Home Radio Cat. No. E896)
C2  30uF electrolytic, 10 V.Wkg. Printed circuit board
C3 10uF electrolytic, 10 V.Wkg. Battery connectors.
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- +9V
R3Z Rs
C3 out
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In s D
SK, @\_
R 2N38I19 BCI169C
$C| EER4
RiZ =
VR, ]
R2 C2T =Re
DGS bce
2N3819 BCI69C
Lead-outs Lead-outs

Fig. 2. The circuit of the low impedance micro-
phone pre-amplifier

to the value given to RG, which can be anything from
zero to typically 10MQ. Field-effect transistors have
low noise levels in any case, but when they are fed
from a very low impedance signal source and the-value
of RG is small, the noise level becomes extremely low.

One of the advantages of this circuit is that no
input coupling capacitor is required. Connecting the
microphone directly across RG will not affect the
operation of the circuit, whilst the gate current of the
fe.t. is quite negligible and will not affect the
microphone.

THE CIRCUIT

Fig. 2 shows the complete circuit diagram of the
pre-amplifier.

TR1 and its associated circuitry provide the low
noise f.e.t. input stage, and this is basically the same
as the stage shown in Fig. 1(c). The only differences
are that in Fig. 2 the source resistance has no decoupling
capacitor whereupon a level of negative feedback is

introduced in the stage, and that the source resistance
has been made variable. This enables the circuit to be
adjusted so as to compensate for the wide tolerances
of the type of f.e.t. used.

The voltage gain of TR1 in Fig. 2 is not very high,
and so a high gain common emitter amplifier incor-
porating TR2 is used to boost its output. The base of
TR2 is direct coupled to the drain of TR1. TR2 has
RS as collector load resistor and R6 as emitter bias
resistor, this being bypassed by C2. The small unby-
passed emitter resistor, R4, is included in the emitter
circuit to introduce a certain amount of negative
feedback to this stage. C3 couples the output from the
collector of TR2 to the output socket. C1 is the supply’
decoupling capacitor and S1 is the on-off switch.

CONSTRUCTION

The unit is housed in the Eddystone diecast box
specified in the Components. List. In this application
its removable lid becomes the base plate. One .of the
long sides of the case is used.as the front panel, and
this is drilled as shown in Fig. 3. Switch S1 and sockets
SK1 and SK2 are then mounted on the panel. No
dimensions are given for the mounting holes for S1
as these depend on the particular component used.

- = ogmm———— L =
54 mm \
12:5mm
Q—re =0 j 25mm
sKy [ X s SK
pSSlANS -2 2L )
\
20 Smm dia 20
mm mm

Fig. 3. One of the long sides of the diecast box is
employed as a front panel

All the small components are assembled on a
printed circuit board
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Another view of the interior of the pre-amplifier

All the small components are mounted on a small
printed circuit board measuring 24 by 11 in. A full
size drawing of the copper backmg pattern is shown
in Fig. 4, together with a view of the compounent side

(o i

/ 6BA clear
=S
| 7 N
[ Ror——=Ep T )

/ x__ L

(a)

S5

e | /
> +
Neg.
battery
(b) FiE

Fig. 4 (a). The copper side of the printed circuit
board. This is reproduced full size and
the diagram may be traced

(b). The layout on the component side of
the board
OCTOBER 1974

of the board. It is possible, with some potentiometers,
that the three holes required for the tags of VR1 may
differ in position slightly from those shown in Fig. 4.
Should this be the case the holes in the board should
be marked out to suit the particular potentiometer
employed and the appropriate part 'of the printed
circuit pattern revised accordingly.

When it has been completed the printed circuit board
is mounted on the inside of what is now the top of the
box behind S1 and SK2, using two 1 in. 6BA bolts:;
A few washers are placed over each bolt between the
case inside surface and the printed circuit board to
prevent any of the joints on the underside of the board
from short-circuiting to the box. The board can be
used as a template with which to mark out the positions
of the two mounting holes in the box. The holes are
drilled 6BA clear.

Before finally mounting the printed circuit board,
complete the wiring to S1, SK1, SK2 and the negative
battery clip, using any thin insulated wire. The input
and output sockets should be wired such that the jack
plug sleeve contacts connect to the negative supply.
This causes the metal case to be connected to the
negative supply rail. If the jack sockets employed have
an insulated construction, a solder tag may be fitted
under one of the securing nuts for the switch, this
being then connected to the appropriate contact on
one of the two sockets. The only connection not shown
in Fig. 4 is that between the positive battery clip and
the tag of S! which does not connect to the printed
circuit board.

There is a space for the battery behind SK1. A piece
of foam rubber or similar material can be glued to
the base plate so that it holds the battery ﬁrmly in
position when the base plate is screwed on.

ADJUSTMENT

Before the completed unit is ready for use it is
necessary to adjust VRI1 so that the voltage at TR2
collector with respect to the negative supply rail is
approximately 6 volts. Start with VR1 adjusted to
mid-travel and use a multimeter having a resistance
of 10kQ per volt or more to measure the coliector
voltage of TR2. It may be necessary to temporarily
dismount the printed circuit board to enable VRI1
to be adjusted.

The cable connecting the pre-amplifier to the re-
corder or other equipment must be screened. The
leads connecting the printed circuit board to SKI1
and SK2 are not individually screened, as these are
both screened by the metal case, [ |
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PILOT

LIGHTS

FLASHING

by G. A. FRENCH

‘One of the considerable advantages
afforded by transistor radios and test
equipment is that these can be powered
by dry batteries and thus made portable
and completely independent of the mains
supply. Unfortunately, this method of
operation brings in its train a small
disadvantage, the disadvantage being
that it is in general uneconomic to fit an
item of battery driven transistor equip-
ment with a pilot lamp to indicate that
it is switched on. If a transistor radio
were fitted with, say, a 60mA pilot lamp,
the lamp could consume more power
than the entire circuits of the receiver.

A possible alleviation to this situ-
ation is given by the use of a light-
emitting diode and series resistor
connected across the supply rails of the
equipment. However, an l.e.d. needs to
pass a current of around 10mA or
more to give a reasonable level of
illumination under normal ambient
light conditions, and this current is
still relatively high.

FLASHING CIRCUIT

A solution to the problem consists of
arranging a flashing circuit in which a
bulb or l.e.d. flashes on for a short
period at regular intervals. A compara-
tively high current can then be drawn
when the bulb or l.e.d. is turned on and
a low current when the bulb or l.e.d. is
turned off. The average current drawn

considerably lower than would be the’

case if the bulb or l.e.d. were continual-
ly illuminated. Two circuits which
provide a flashing pilot light facility
are discussed in this article, both of
these being primarily designed for use
in equipment having 9 volt battery
supplies. The two circuits do not offer
a level of light output which is com-
parable with, say, the 60mA bulb
mentioned earlier, but they should still
prove adequate to warn a discerning
person that the equipment in which
they are fitted is  switched on. Both
circuits employ an l.e.d. to provide the
illumination, and it should be mention-
ed that they are, to a certain extent, of
an experimental nature.

The simplest method of obtaining an
intermittent flash from an le.d.
consists of 'employing a capacitor,
charging slowly via a series resistor, to
actuate the l.e.d. when the voltage
across the capacitor reaches a pre-
determined level. The capacitor dis-
charges into the l.e.d. and then com-
mences to charge once more, Obvious-
ly, a trigger device of some type is
required to provide the discharge
function.

Fig. 1 shows a practical flashing
circuit of this nature. Here, Cl1 is the
capacitor, R1 its series charging
resistor and LED1 the light-emitting
diode. The only additional components
required are the two resistors, R2 and
R3, and the unijunction transistor,

from the battery is in consequence = TRI1
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+9V
E R2
3 330a
T
1L209 )
L Ci 2N2646
% 64pF R3
1OV wkg 330n
C
P
A B2
TIL209 2N2646
Lead-outs Lead-outs

Fig. 1. A simple l.e.d. flashing
circuit. Average current con-
sumption is less than 2mA
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The operation of the circuit is
quite straightforward. When the 9 volt
supply is applied, C1 commences to
charge via R1. The emitter of the uni-
junction transistor is taken positive by
way of the l.e.d., but the current
flowing in the l.e.d. is too low for it to
become illuminated. When the voltage
on the positive terminal of Cl1 reaches
the trigger potential of the unijunction

. transistor plus the forward voltage
dropped across the l.e.d., the uni-
junction transistor fires. Capacitor Cl
then discharges via the le.d., the
emitter and base 1 of the unijunction
transistor, and via the base 1 resistor,
R3. The discharge current causes the
le.d. to give a visible flash. This flash
if observable under normal conditions
of indoor ambient lighting and particu-
larly in darkened surroundings.

Due to spread in the working
characteristics of unijunction tran-
sistors-and the fact that the transistor
is employed here in a non-standard
triggering circuit, there may be some
performance variance in different
circuits made up to Fig. 1. The author’s
circuit produced approximately 37
flashes per minute when the supply
voltage was 9 volts, The circuit con-
tinued to operate when the supply
voltage was reduced to 6 volts and also
operated satisfactorily with a supply
of 12 volts. The flashing frequency
reduced as the supply voltage was
lowered and increased as the supply

voltage was raised. With a 9 volt
supply, the unijunction transistor
triggered when the voltage across Cl
was 7.8 volts. It must be remembered
here that the forward voltage drop
across the l.e.d. is of the order of 1.6
volts.

The current'drawn from the 9 volt
supply was around 1.3mA between
flashes, increasing momentarily to a
much higher level at the instant of
flashing. At 6 volts the current
between flashes was ImA and at 12
volts the current between flashes was
1.8mA. It would seem reasonable to
assume that the average current drawn
wasl.SmAat9 volts,s bl.2mA at 6volts
and about 2mA at 12 volts.

The effect of reducing the value of
R3 was checked to see whether this
would increase the intensity of the
flash. There was, however, no visible
change when R3 was made 150Q,
presumably because, although the
lower value might increase the initial
discharge current flowing in LEDI, it
would also shorten the length of the
discharge period. R3 was, in conse-
quence, retained at 330Q.

The length of the period of illumina-
tion in LEDI could be increased by
increasing the value of Cl, but this
would also increase the period between
flashes. It was felt that the values
shown in the diagram offered a good
compromise between flashing period
length and frequency. To introduce a

practical point, it was found that the
circuit ceased to oscillate when the
value of R1 was experimentally
reduced to 4.7KQ. Since this indicates a
lower limiting value in this resistor,
there is the slight possibility that some
unijunction transistors may not oscil-
late with R1 at the value of 10kQ
shown in Fig. 1. If it is found that a
circuit made up as in Fig. 1 fails to
oscillate the effect of increasing the
value of R1 should, in consequence, be
checked. Anomalies of this nature are
feasible, as the presence of LEDI in
the emitter circuit of the unijunction
transistor causes the latter to work

. under conditions other than those for

which it is intended.

All three. resistors can be 4 watt 5%,
or 10%. The l.e.d. should be mounted
on the front panel of the equipment in
which it is fitted and its body can be
positioned in the centré of a small
black grommet. The black surround
given by the grommet gives a subjec-
tive impression of greater brightness
of flashing.

GREATER FLASH PERIOD

The visible effect offered by the l.e.d.
will be more noticeable if the period of
each flash is extended whilst still
operating at around the same fre-
quency. It is necessary, however, to
add a transistor and several more
resistors if an extended flash is to be

Ry =
I0knS
)
|
1
1
R S Lk
100kn 64pF T
I 10V wkg
1
e S

see text

TR, B

2N2646

Rg
lka

+9V

LED;

TIL209
N

BCI107
Lead-outs

(4

Fig. 2. A more complex circuit. This gives brighter and more sustained
flashes from the /e.d~whilst still consuming a low current from the
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achieved. The required ' circuit is
shown in Fig. 2, and the disadvantage
of its added complexity is balanced by
the advantages that the l.e.d. when
illuminated passes a steady current of
about 25mA, and that the average
furrent drawn from the supply is still
ow.

In Fig. 2, transistor TR2 became
conductive whenever the unijunction
transistor is in the triggered condition.
Also, unijunction operation is modified
by the presence of R2 between its
emitter and the positive terminal of the
capacitor.

In Fig. 2 Cl1 charges up, as before,
via R1. As soon as the voltage on the
positive terminal of C1 reaches
triggering level TR1 fires, causing a
relatively heavy current to flow in R4
and thereby turning TR2 hard on. The
collector voltage of TR2 falls nearly to
the level of the negative supply rail and
the lLe.d. lights up. The rate of dis-
charge of Cl is slowed by the presence
of R2, with the consequence that the

unijunction transistor stays in the

triggered condition for a period which
is approximately equal to one-eighth
of the overall length of a cycle of
oscillation. The l.e.d. remains illumin-
ated during this period, and therefore
offers a more noticeable visible effect
than is given by the simpler circuit of
Fig. 1.

With the author’s circuit, the aver-
age current drawn in the unijunction
circuit, excluding LEDI1, was slightly
less than 2mA. at 9 volts. The circuit
functioned satisfactorily at 6 volts,
where the average unijunction circuit
current was about 1.6mA. At 12 volts
the average current was approximately
2.3mA. The average current drawn by
the le.d. at 9 volts is about one-
eighth of its illuminated current of
25mA, and this works out as approxi-
mately 3mA. In consequence the
circuit offers a fully illuminated l.e.d.
for an overall average current of a little
in excess of SmA at 9 volts. As will be
explained next, this average current
can be reduced by changing the value
of R2.

If R2 1s taken out of circuit and the
positive terminal of Cl1 is connected
direct to the emitter of TR1, the length
of the flash in the l.e.d. is about the
same as is given by the circuit of Fig. 1.
As a result, it becomes possible to con-
trol the time in the cycle during which
the led. is lit by experimentally
choosing a suitable value for R2
between zero resistance and a maxi-
mum value of 1kQ. If R2 is given a
value which causes the l.e.d. to be
alight for half as long as occurs with

‘R2 at 1kQ, then the average current

drawn by the l.e.d. at 9 volts will be
approximately 1.5mA. Thus, the con-
structor can, if he desires, reach his
own compromise between the length of
the flash period and the average current
consumption.

As with Fig. 1, spread in TR1 may
cause slight performance variations in
circuits made up to Fig. 2. Also, the

unijunction transistor is once again
being used in a circuit somewhat
different from that in which it would
normally be employed. The author
found that the circuit initially failed to
oscillate when it was connected to a 12
volt supply, but that it could be made
to do so if a 100kQ resistor was con-
nected across Cl. This is the resistor
shown as Rx in the diagram. With
some unijunction transistors it is
feasible that Rx may be needed for
operation at 9 volts as well.

With a 9 volt supply, the author’s
circuit oscillated satisfactorily with
values in R2 up to 2.2k€Q. Since there
is a practical limiting value to R2, the
possibility exists that some unijunction
transistors may not oscillate even when
R2 has the lower value of 1kQ. Should
this be the case, and if the effect of
adding Rx does not alleviate the con-
dition, it will be necessary to give R2
the requisite lower value, determined
experimentally, which enables oscil-
lation to take place. When checking
for oscillation, it is helpful to insért a
meter switched to read 10mA f.s.d. in
series with the positive 9 volt supply to
R1 and R3 (but not to LED1).

The author’s circuit gave a flashing
speed of 52 flashes per minute at 9
volts, this frequency decreasing as
voltage was lowered and increasing as
voltage was raised. The frequency is

higher than is given by the circuit of-

Fig. 1 because in Fig. 2 C1 is charged
to a lower voltage when triggering of
the unijunction transistor takes place.

Pre-set potentiometer RS is set up
such that TR2 is just turned off during
the periods between flashes. Initially,
RS is set to insert zero resistance into
circuit, and the supply is applied. RS
is then slowly adjusted to insert more
and more resistance. A setting will be
found at which the l.e.d. commences
to flash when TR1 is triggered. This
situation will continue as R5 is ad-
vanced, until a further position is
arrived at where the l.e.d. is partially
illuminated between flashes. R5 is then
retarded to a setting just below this
condition. The final setting required in
RS is not particularly critical.

As with Fig. 1, the fixed resistors in
Fig. 2 can all be } watt 5% or 10%.
R5 may be a skeleton potentiometer.

Both the circuits of Figs. 1 and 2
cause a pulse of increased current. to be
drawn from the supply when the l.e.d.
is illuminated. If this affects the equip-
ment in which the flashing circuit is
used, the supply to the flashing circuit
must be suitably decoupled. The
circuits also produce a small amount of
r.f. interference detectable, with the
prototypes, as ‘clicks’ when the l.e.d.
flashes. These ‘clicks’ were picked up
on a sadio receiver switched to the

Jlong wave band and held very close to

the circuit wiring. If the circuits are
employed in a radio receiver they
should be kept separate, and if neces-
sary screened, from the r.f. and if.
stages.
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OSCAR 7

By Arthur C. Gee, G2UK

OSCAR 7, the latest of the Orbital Satellites Carrying
Amateur Radio, is scheduled for launch on October 16th. It is
of course, quite possible, that there may be further delays in
its launching, as there are many factors which can influence
and delay a launching. From “Oscar News” No. 5 we learn that
the latest hold up has been due to some modifications found to
be necessary for the ITOS-G launch, on which Oscar 7 will be
carried aloft, along with the next NOAH Weather Satellite
being put into orbit by NASA. However, at the time of
writing, October 16th, is being strongly favoured as ““the date”.
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Oscar 7, like its predecessor Oscar 6, is a long-life
satellite, intended for amateur radio communication
purposes. It contains two repeaters and four beacons
and a morse code and a teletype telemetry encoder.
There is a 2 to 10 metre repeater, “up-link> signals
being 145.85 to 145.95 MHz; “down-link” signals
being from 29.40 to 29.50 MHz. The output power of
this system is 2 watts p.e.p. which should make the 10
metre received signal somewhat stronger than that from
Oscar 6.

The second repeater has its “‘up-link” on 432 MHz
with a “down-link” on 145.9 MHz.

There are two beacons associated with these repeat-
ers; one on 29.50 MHz and the other on 145.98 MHz.
In addition to these two beacons, there are a further
two auxiliary ones; one on 435.10 MHz for teletype,
morse code or codestore keying and the other on 2304
MHz for C.W. tracking and morse code telemetry.
This “S” band beacon was built by the San Bernardio
Microwave Society of California and will transmit
“HP’s” in morse code, followed by 30 seconds of
continuous carrier for tracking purposes.

One of the greatest differences between Oscar 7 and
Oscar 6, is that Oscar 7 will be able to transmit tele-
metry by RTTY. Teletype telemetry data will be in
Baudot code, using 850 Hz shift. FSK is to be used on
the 435.1 MHz beacon and AFSK on the 145.98 and
the 29.5 MHz beacons. ‘

The satellite is octahedral in shape as can be seen from
our-photo, in which it is shown, mounted on a sheet
metal cone, by means of which it is installed in the
launch vehicle. It is separated from this on ejection into
orbit. Antennas, of steel tape are extended after entry
into orbit.

The surface area is covered with eight solar cell
panels, to provide adequate power for continuous
operation, so that, unlike Oscar 6, it should not need
to be commanded into recharging modes periodically.
These solar cell panels supply 2.2 amps at 6.4 volts,
when illuminated by sunlight. This is converted into a
14 volt supply which charges a Nicad battery, used to
supplement the power requirements when the satellite is
on the dark side of the earth.

It is intended that Oscar 7’s orbit should be very
similar to Oscar 6; so that similar tracking procedures
as those used for Oscar 6 will be suitable for Oscar
7. It is hoped to place it in an‘orbit which is half an
orbit ahead of, or behind Oscar 6. This will result in
there being five or-six passes of a useable satellite each
evening — assuming Oscar 6 continues to function as it
does at present. The same equipment as is used for
working through Oscar 6 can be used for Oscar 7. m
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PRINTED CIRCUITS

A new approach to printed circuits has been developed
by Keltronix Ltd. which allows industry, researchers,
development laboratories, universities, colleges and
schools to produce low-cost one-off and prototype
boards.

The new process, KX2, is simple to use and gives a
high degree of precision to the finished product. Track
width and spacing down to 0.5 mm are readily obtain-
able making the technique suitable for discrete- and
integrated-circuit layouts.

A paper-surfaced resist allows the printed circuit
pattern to be drawn with any conventional drafting
implement-pencil, ball-point, etc., the finished pattern
being defined by a cut-and-strip operation. Etching,
which can be observed as it proceeds, is performed by
adding water, and the printed circuit boards, to pre-
packed chemicals. The remaining resist is easily removed
by hand.

The process may be applied to single- or double-sided
boards and is available in the form of a range of
standard kits using 1 oz. G10 fibre glass.

For further information please contact Keltronix Ltd.
15 Barra Street, Glasgow, G20 0AX.

FORTY YEARS OF TAPE

In 1932, the German chemical company BASF and
AEG were deeply involved in research on recording
techniques, and had agreed on a joint working pro-
gramme: AEG would concentrate on producing a
magnetic recorder and BASF on solving the problem of
finding a suitable recording medium.

In August 1934 BASF delivered 50,000 metres of the
new plastics tape, coated with iron particles, to AEG.
It was to be used with their specially developed recorder,
but the ‘Magnetophon’ could not make its debut until
the Berlin Radio Exhibition in, 1935 when the ‘magic
tape’ went on show. By this time, the tape was coated
with iron oxide.

Previous attempts to find a satisfactory medium for
recording had employed both steel and coated paper,
but it was BASF’s idea of substituting plastic as the
base material which was the key to their success. The
basic principle of electromagnetic recording has

. remained unchanged to this day.

The London Philharmonic featured in the first public
recording of music on magnetic tape a year later. Under
Sir Thomas Beecham, the orchestra gave a concert in
the BASF Festival Hall in Ludwigshafen on 19 Novem-
ber 1936. The original tape of this historic performance
is still preserved in the BASF company archives.

In the forty years since this breakthrough in record-
ing techniques, BASF has built up a flourishing and
diversified range of recording media. Besides magnetic-
recording tape, tape recorders and cassettes, the BASF
range also includes peripheral hardware and storage
media for the electronic data processing market, video
tapes for television and education, and the company
has a thriving market in pre-recorded music on tape
and records.

FLUORESCENT LIGHTING KIT

You can now construct your own 12 volt fluorescent
lighting system with a new, inexpensive, 8 watt kit
produced by Electronics Design Associates. With winter
and its problems on the way an obvious use is emergency
lighting but of course there are many others, for instance
caravanning, camping, workshop and garage lighting,
as an inspection lamp or for general home use, etc.

In use the light is reverse polarity protected and only
takes 0.6 amps from the battery. The kit includes a
printed circuit board, ready drilled metalwork, clips,
end caps, first quality componerits, cable, the tube, nuts,
bolts, etc. The price of £3.19 includes V.A.T. post and
packing. A diffuser is available for an extra 59p includ-
ing V.A.T. (postage and packing 12p extra when ordered
150

separately). The kit is available from: Electronics
Design Associates, 82 Bath Street, Walsall, WS1 3DE.
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DORAM ELECTRONICS

The Electrocomponents Group, Britain’s largest distri-
butors of electronic components, has established a new
subsidiary Company dedicated to the needs of amateur
radio, electronics and hi fi enthusiasts.

Named Doram Electronics Ltd., the address of the
new Company is P.O. Box TR8, Wellington Road
Industrial Estate, Leeds LS12 2UF.

In addition to their administrative offices, Doram
will have at their disposal a modern 7,500 sq. ft. ware-
house in which, from the outset, they will hold in depth
stocks of more than 4,000 different product lines.

Electronics Engineer Andrew Dawes (call sign GS8HEW)
constructing the prototype of a kit to be included in the
Doram Range.

The entire Doram product range is described in a
64 page catalogue which, priced at 25p including post-
age, is available from the Leeds address. The catalogue
will incorporate full particulars of each product
including, where-applicable, circuit diagrams, operating
parameters, photographs and dimensional diagrams, in
addition to the price of each individual item.

The General Manager is 38-year-old Frank Chable,
who joined RS Components in 1966.

It is worth noting that on the opening day of the
‘Amateur Radio Traders’ Exhibition at Granby Hall,
Leicester, (31st October — 2nd November 1974), Mr.
Brian Rix, a radio amateur as well as an actor, will be

A selection of the kits available from Doram Electronics

Limited. In addition, Doram will hold over 4,000 product
lines of electronic components, kits and accessories and aim
to provide a ‘by-return-of-post’ mail order distribution
service for amateur radio, electronics and hi fi enthusiasts.

drawing 50 prize winners from all the names of those
who purchased the catalogue before the 31st October
1974 — 1st ,Prize — a £10 voucher, with 49 consolation
prizes of £5 vouchers.

N ——
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V.H.F./U.H.F. PANORAMIC DISPLAY FROM
EDDYSTONE RADIO

Eddystone Radio Ltd., announces the introduction of a new solid-state
Panoramic Display Unit, the 1061B/1 for use with u.h.f. and v.h.f.
receivers.

It is expected to find wide use among Post and Telegraph authorities and
manufacturers and operators of major v.h.f. and u.h.f. mobile radio
systems, enabling them to monitor the mobile radio bands on a continuous
basis.

The 1061B/1 has been designed for use in conjunction with receivers
having suitable i.f. outputs. The standard version is suitable for an i.f. of :
10.7MHz, but other i.f. outputs can be accommodated to meet special P 4
requiréments. The display unit provides independently variable sweep w
width from 20kHz/cm to 1MHz/cm and a continuously variable sweep 5""‘""‘
speed. With a 6kHz resolution, mobile radio signals of 12.5kHz channel = lm
spacing can be separated. L

Calibration facilities are flexible, providing identification of centre
frequency and +5MHz, centre frequency and +1MHz, and a symmetrical
pattern of 100kHz markers with a clear identification of the centre
frequency. The visual display can be switched for ‘LOG’ (40dB) or ‘LIN’
(26dB) response from the front panel. Screen size is 10cm wide by 6cm
in height.
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Although it incorporates only two transistors, this receiver
employs a double reflex circuit which enables both of these to

M=

amplify at radio frequencies and at audio frequencies. Reception of

the short wave broadcast bands from 19 to 49 metres is given, and

the output may be fed to a personal earphone or to a suitable a.f.
amplifier. No external aerial is required.

THE 'AUTHOR RECENTLY DESCRIBED A NEW RECEIVER
circuit in which two transistors, an n-channel fle.t.
and a silicon p.n.p. bipolar, operated a loudspeaker
satisfactorily on fairly powerful stations in the medium
and long wave bands. He called the result the ‘Biflexette’
and the article describing the receiver appeared in the
May 1974 issue of this journal. The present article gives
a description of a personal receiver with a similar
line-up, this employing a small earphone and covering
the short wave bands from about 19 metres to about
52 metres. The apparatus may also be used as a short
wave tuning head in front of an a.f. amplifier, though
with some amplifiers difficulties may occur in the form
of instability or distortion, due to the fact that the
receiver ferrite rod assembly can pick up fields at audio
frequencies. The ferrite rod cannot be screened, as no
external aerial of any sort is used. Herein, incidentally,
lies- an unusual feature, as most short wave portable
receivers have to rely on a telescopic aerial for pick-up.
The author cannot undertake to describe how the
receiver may be used with all amplifiers, but good
results were obtained in conjunction with his ‘Sliding
Challenger’ amplifier described in the August 1970
issue,* provided a 1kQ resistor was fitted across the
output socket of the receiver to act as an output load
in place of the earphone normally used. Overall ampli-
fication proved very high and for most stations the
volume control on the amplifier was set well back.

SHORT WAVE ENTERTAINMENT

This article is not, of course, intended to be a descrip-
tion of a communications receiver! Rather, it is put
forward as a simple way of receiving entertainment from
the 19, 25, 31, 41 and 49 metre broadcast bands. It is

*Apart from an automatic bias circuit which enabled
its Class A output stage to be biased at a level corres-
ponding to signal amplitude, the ‘Sliding Challenger’
consisted basically of a common emitter transistor
followed by an emitter follower feeding into a common
emitter output transistor. The August 1970 issue of The
Radio Constructor is now out of print. — Editor.
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true that c.w. signals can be received on the 20 and 40
metre bands, but this should be looked upon as a bonus.
On the broadcast bands the author has received many
stations in North and South America, Australia and
other distant countries. A high proportion of these have
come through at excellent strength.

The circuit has been modified a little from that
published for medium and long waves to make it
suitable for the higher frequencies it is now required to
receive; and, of course, to make it suitable for reception
with an earphone rather than a speaker. An earphone
of 1kQ2 nominal impedance.is required. The author has
triecd many makes. Some have been good, and some
quite surprisingly bad. For use with this receiver he
recommends a Danavox ‘Steto’ 1kQ earphone. This
consists of an assembly comprising a ‘Steto’ earphone
Cat. No. 4501-07, an eartip type A.P,, and a cord, Cat.
No. 7403-67, terminated in a 3.5 mm. jack plug. If
desired, a ‘Stetoclip’ Cat. No. 8500-58 may be employed
instead of the eartip type A.P. The ‘Stetoclip’ is an
acoustic headset fitted to both ears in the manner of a
stethoscope and is coupled to the single earphone.
Readers may obtain whichever of these ‘items they
require from Danavox International, ‘Broadlands’,
Bagshot Road, Sunninghill, Ascot, Berkshire, SLS5
IW.

The use of a really efficient earphone is very important
in a simple receiver of this sort, and the difference in ‘
sensitivity between the one recommended and the worst
of the others tried is almost equivalent to the gain given
by an extra audio amplification stage. Do not, however,
attempt to use high impedance headphones. The use of,
say, 4kQ as an output load will almost certainly result
in instability and could also starve the output trans-
istor of direct voltage.

THE CIRCUIT

The circuit is shown in Fig. 1. The signal is picked up
by L1, which is wound on a 6 in. by $ in. ferrite rod.
The signal is applied to the gate of TR1, which acts as a
radio frequency voltage amplifier with its output
directly coupled to the base of TR2. TR2 functions as
an emitter follower current amplifier at radio frequen-
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REFLEX S.W.
RECEIVER

By Sir Douglas Hall, K.C.M.G., M.A. (Oxon)
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Fig. 1. The circuit of the double reflex short wave
receiver

cies and the amplified r.f. signal is built up across choke
L2. This signal is applied through C2 to the diode
‘pump’ formed by D1 and D2. It is essential that D}

be the R.S. Components type specified. Very many other
types have been tried and all tend to fail in this particu-
lar circuit.at or near the 19 metre band.

The signal is rectified by the diodes and applied, in
audio form, back to the gate of TR1 which acts again
as a voltage amplifier, but this time at audio frequencies.
Direct coupling to TR2 once more takes place, with TR2
now acting as a common emitter audio amplifier. The
output from TR2 collector is than taken to the earphone

VC2 gives a capacitance tap into the circuit, allowing
reaction to be obtained by the Colpitts method, and it is
adjusted to offer the optimum capacitance for this
purpose. VR1 is the reaction control, and it varies the
forward current flowing in the diodes via R1. If there
were no forward current in these diodes they would not
conduct and would function more as high value resistors.
OCTOBER 1974

COMPONENTS

Resistors
(All fixed values } watt 109,)
R1 470kQ
R2  470kQ
R3 3.9kQ
R4 2.2kQ
RS 1kQ

VR1 1MQ potentiometer, log (see text)

Capacitors
Cl 0.1uF polyester
C2  470pF silvered mica
C3 100pF electrolytic, 6 V.Wkg.
C4  0.01pF polyester
VC1 100pF variable, type C804 (Jackson)
VC2 40pF mica trimmer

Inductors
L1 Ferrite aerial coil (see text)
L2 1.5mH choke type CHS (Repanco)

Semiconductors
TR1 2N3819
TR2 2N4126
D1 1S44
D2 18350 &

Switch

S1 Miniature slide switch

Earphone
1kQ magnetic earphone (see text)

Battery
9-volt battery type PP3 (Every Ready)

Miscellaneous
Ball drive with flange type 4511/F (Jackson)
Flexible coupler type 5610 (Jackson)
2 knobs (see text)
3.5mm. jack socket
Battery connector
Group panel, 18-way miniature (R.S.
Components)
Ferrite rod, 6 by £ in. diameter

Insulated f in. rod, plywood, s.r.b.p. sheet (see

text)




The receiver requires no external aerial and nearly
all its components are mounted on a 9-way
tagstrip

When forward current is gradually increased the diodes
commence to rectify, and their forward resistance
reduces as the current is made larger. In consequence
VR1 controls the efficiency of the diodes in detecting
the signal and also the forward resistance they offer.
When VRI is advanced sufficiently far the circuit
oscillates, whereupon VR1 not only gives a control of
detector efficiency, .and hence of volume, but also

functions as a reaction control. R1 limits the maximum

" current which can be passed by the diodes, whilst R2
enables a reasonably large proportion of the total range
of VRI to give useful control. With R2 at the value
specified,  reception of powerful signals at a reduced
level is still possible when VRI1 is set to minimum.
Since, however, R2 has a value which allows a very
smooth control of reaction to be given, this small
shortcoming can be accepted. VR1 is a log potentio-
meter, connected to give increasing reaction as its
spindle is turned anti-clockwise.

The r.f. choke, L2, has RS connected across it to
damp peaks which can otherwise result in instability at
some critical reaction settings. This tendency arises
from the use of an inductive load, i.e. the earphone, in
the collector circuit of TR2.

Dealing next with components, the 1.5mH r.f. choke
listed for L2 is available from a number of suppliers,
including Henry’s Radio, Ltd. Henry’s Radio also
stock the ferrite rod required for L1. An R.S. Com-
ponents miniature 18-way group board is required and
this can be obtained from Home Radio under Cat. No.
BTS12. Alternatively, it may be purchased, in company
with diode D}, from retailers of R.S. Components
parts. The trimmer employed for VC2 was another R.S.
Components part in the prototype, being a compression
mica type with a minimum capacitance of 3pF. Other
mica trimmers with the same capacitance range can
alternatively be used. The 1M£2 potentiometer specified
for VRI is a type P20 without switch, available from
Electrovalue Ltd., 28 St. Judes Road, Englefield Green,
Egham, Surrey, TW20 OHB. When this is mounted in
position there is only { in. of spindle protruding for the
knob. Several types of knob can be secured to a spindle
length as short as this, and the point has to be borne
in mind when selecting knobs. Finally to be considered
are two Jackson components, these being the ball drive
with flange type 4511/F and the flexible coupler type
5610. They are listed by Home Radio under Cat. Nos.
DL50A and DLA9A respectively. A % in. length of
insulated } in. diameter rod is needed between the ball
drive and the coupler, and in the author’s case this
was a piece cut from the spindle of a potentiometer
employed in another project.
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CONSTRUCTION

Construction starts with the cutting out of the s.r.b.p.
(‘Paxolin’). and plywood pieces shown in Fig. 2. The
piece shown in Fig. 2(a) is s.r.b.p., and it requires cut-
outs for the 3.5mm. earphone jack socket and switch
S1. The switch is later fitted with.its mounting flanges
on the outside of the s.r.b.p. panel, so that its body
passes through the rectangular cut-out shown in Fig.
2(a). Some miniature slide switches may require cut-out
dimensions slightly different from those shown in the
diagram. The pieces illustrated in Figs. 2(b), (c), (d)
and (e) are made of } in. plywood. The # in. diameter
hole in Fig. 2(b) should be very slightly larger than this
figure; it takes the ball drive flange and the latter should
be free to rotate in the hole. The # in. holes in the
pieces illustrated- in Figs. 2(b) and (c) take the ferrite
aerial rod. The right-hand edge of the % in. hole in
Fig. 2(e) just meets the § by 1 in. cut-out, and this is
quite in order. After cutting out the four plywood pieces,
these are cemented and screwed to the s.r.b.p. piece in
the places indicated in Fig. 2(a), with the letters A to H
corresponding to the positions shown. Countersunk
screws should be used.

Next turn to Fig. 3. Mount the ball drive with its
flange inside the 4 in. diameter hole in the plywood
piece of Fig. 2(b), and secure its anchor lug to this piece
either with a woodscrew or with a nut and countersunk
6BA bolt passed through a hole in the plywood. Fit
VCl, the flexible coupler and the } in. length of insu-
lated } in. rod, and ensure that the ball drive controls
the capacitor smoothly, It may be necessary to cut a
little off the spindle of VC1. When in position, the end
of the ceramic base plate of VC1 opposite to the moving
vanes tag is just flush with the plywood edge at corner
D in Fig. 3. Next mount VR1 as shown.

L1 is wound on a tube made of Fablon or ‘Contact.
A piece measuring 24 by 3 in. is required. All the
backing paper is left on except for a strip about % in.
wide along one of the 2} in. edges. The Fablon or
Contact is then wound on the ferrite rod to make a
2} in. long tube, the exposed 4 in. wide strip being
wound on last and thereby making the tube secure.
The tube should be loose enough to be able to slip off
and onto the rod. L1 consists of 12 turns ‘of 26 s.w.g.
enamelled copper wire spaced out so as to take up the
whole length of the tube except for about } in. at each
end. The ferrite rod is then passed through the 2 in,
holes in the pieces shown in Figs. 2(b) and (c) so that it
takes up the position shown in Fig. 3. The coil is then
passed over the open end of the rod in the position
illustrated in Fig. 3.

Take up the 18-way groupboard and cut out a 9-way
single tagstrip from this. Fix the tagstrip to the s.r.b.p.
panel in the position shown in Fig. 3 with two 10BA
countersunk bolts and nuts. One of these passes through
the hole in the second tag from the right (as seen in the
diagram) whilst the other passes through the hole in the
third tag from the left. If this last bolt is  in. long
it forms a useful anchoring solder point for some of the
rather large number of connections that are later made
to this tag.

Next cover the s.r.b.p. panel outside surface (i.e. the
surface away from the reader in Fig. 3) and edges with
Fablon, making sure that the various screws and bolts
passing through it have been correctly countersunk.
Then fit the earphone socket and S1. The latter has its
mounting flanges outside the Fablon and is secured
with bolts and nuts of suitable size.

RADIO & ELECTRONICS CONSTRUCTOR
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Fig. 3. Layout and wiring diagram for the receiver. The components connecting to the tagstrip are shown
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WIRING AND SETTING UP

Wire up the small components as shown in Fig. 3.
These are shown spaced out in this diagram for clarity
but in practice they should be connected into circuit
with léads as short as is reasonably possible. The
components should be positioned above the tagstrip
and should not approach the edge of the s.r.b.p. panel
by less than } in. Also connect up and fit the PP3
battery. The two wires to this battery pass through two
holes in the plywood piece of Fig. 2(d). The end of the
battery remote from its terminals fits in the § by 1 in.
cut-out in the plywood section of Fig. 2(e).

The receiver may now be set up. Adjust VC2 so that
it is unscrewed about a quarter turn from maximum
capacitance. Set the vanes of VCI fully enmeshed and
turn VR1 fully clockwise. It is possible that the ferrite
rod obtained by the constructor may be Blue grade,
this being a lower permeability grade which, although
recently discontinued by its suppliers, may still be held
in some retailers’ stocks. Such rods are identified by a
blue paint mark at one end. If the rod is, indeed, Blue
grade, coil L1 should be pushed fully onto it. If any
other grade of rod is used, L1 is positioned so that one
or two turns are off the rod and to the right as seen in
Fig. 3. A further and more critical adjustment is carried
out later. )

. Switch on and adjust VR1 in an anti-clockwise
direction until a hiss is heard. A station in the 49 metre
band will probably be picked up with VCI adjusted so
that it is a little below maximum capacitance. Should
advancement of VRI1 to the oscillation point result in
‘motor-boating’ or other instability, tighten the adjust-

iing screw of VC2 a little. VC2 should not have a capaci-

tance higher than is necessary to preserve stability on
the 49 metre band. It will then be correctly set for all
other bands.

If the ferrite rod is other than Blue grade, next
adjust the position of L1 on it so that the 19 metre band
is tuned-in with the vanes of VC1 almost completely
open. Do not attempt to make it possible to slide L1
fully onto the rod by removing turns from it. This will
not be successful in practice and may render the 19
metre band impossible to receive. It is quite in order for
part of L1 to be off the rod.

It will be found that VR1 has to be turned slightly
further anti-clockwise to produce oscillation as VCI1 is
set to reduced capacitance and lower wavelengths are
tuned. With typical transistors oscillation will probably
start on the 19 metre band with VR1 turned two-thirds
of the way to fully anti-clockwise, and on the 49 metre
band with VRI1 set to about one-third of the way to
fully anti-clockwise.
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OPERATION

No other setting up procedures are needed and the
receiver is ready for operation. Rember that the most
sensitive position for VR1 is just short of oscillation.

‘The background is so quiet and reaction so smooth that

it is easy to sét VR1 too far anti-clockwise, whereupon
no stations will be received except in the form of whistles.
The trick is to use the right hand for VCI1 with the left
hand simultaneously adjusting VR1 very slowly as the
bands are searched for a station. The ferrite rod
assembly makes the receiver directional. Orientate the
receiver for best results from each station, turning it
away from an interfering signal whenever this is advis-
able and possible. This may prove impracticable in some
cases when the unwanted station and the interfering
station are both in line with the receiver! Do not hold
the receiver in one hand whilst tuning with the other.
This will introduce unwanted couplings and may even
result in temporary instability, as indicated by a whistle
unaffected by tuning. The receiver should be placed on
a table or other surface.

A simple case may be made as in Fig. 4. The base
consists of s.r.b.p. and the sides of } in. plywood. When
this has been screwed together the ‘chassis’ may be
dropped into place. Check the actual dimensions of the
‘chassis’ before making the case in order to ensure
that the two will fit together properly. Plywood is
frequently measured in millimetres rather than inches,
and sometimes so-called } in. plywood is, in fact, a
little thicker than this.

Cover the case with Fablon and glue small pieces of
card to the plywood ends under the control knobs for
VC1! and VR1. Make a wire pointer and fit to the
flange of the ball drive. The positions of the five
available bands can then be marked on the card below
the pointer. The little receiver is now complete.

CURRENT VALUES

The current passed by TR1 will be between 100 and
150pA. whatever the characteristics of the two transis-
tors. The current passed by TR2 will vary, according to
the characteristics of TR1, between about S00pA when
a low amplification specimen is used for TR1 and about
2mA when TR1 is a high amplification device. There is a
greater possibility of variations between specimens
with TR1 than with TR2. A high amplification TR1
will give better results than a low amplification speci-
men, but any that pass the manufacturer’s first grade
test will be satisfactory. Rejects or seconds must be
avoided at all costs. A 20kQ per volt meter set to

Another view of the interior of the receiver,
showing the ferrite aerial rod and coil
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Fig. 4. A simple case may be made up by
assembling the three sections shown here

read 10 volts full scale may be connected across R4 to
give an indication of the ‘goodness’ of TR1. A really
high gain specimen may give a reading of 5 volts or so.
A weaker brother may not cause the needle to move
further than between 1 and 2 volts.

Readers who have made the author’s ‘D.R.C.
Junior’ short wave receiver, which was described in the
October 1973 issue, may like to know how results
compare. On the 19 metre band the earlier receiver
will probably give superior results, unless a very good

‘specimen is used for TR1 in the current receiver. And,

of course, the earlier receiver will give good results on
16 metres as well. Pick-up on these higher frequencies
is not very efficient with a ferrite rod aerial and the new
receiver is in any case a little less efficient as the fre-
quency arises. On 25 metres sensitivity will prove about
the same with both receivers. At 31 metres the present
receiver will give louder results from the same station,
and there is a marked improvement on the 41 and 49
metre bands with the newer receiver. On these wave-
lengths the usefulness of a telescopic aerial without an
earth begins to decrease, while the ferrite rod becomes
more effective. It should be remembered that the
‘D.R.C. Junior’ has the advantages of variable selectiv-
ity and bandspread tuning, but it needs a telescopic
aerial: while the present recciver does not have these
two refinements and operates without any form of
external aerial.
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' LOW VOLTS-DROP
CURRENT

READINGS

by S. Jeffrey

A neat way of overcoming a common

shortcoming

in multimeter perfor-

mance

ULTI-RANGE METERS ARE INVALUABLE IN RADIO AND
electronic work, and modern instruments have
impressively high sensitivities on their voltage ranges.
On the other hand, nearly all multimeters, including in
particular the more inexpensive types, have one serious
shortcoming. This is that, due partly to the use of a
universal shunt circuit, excessively high voltages are
dropped across their test terminals when they are used
for measuring high currents.

Fig. 1. The basic universal shunt circuit. Standard
multimeters have a swamp resistor directly in
series with the meter movement which is not

shown here
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UNIVERSAL SHUNT

The reason for the high voltage drop can be under-
stood by examining the typical universal shunt circuit
shown in Fig. 1. Here, the lowest current range is given
when the range switch is in position 1, whereupon the

Mctc.r movement
+f;\\
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Ry Ro R3 R4
AAAAN AAAAN o AAAAA AAAAA
Yyyy wyy Yvyy Yyvy

BN P

Current range
switch

= 2
< /
Multimeter termingls
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Fig. 2. In this test set-up the current to be

measured flows between the two test points.

The multimeter is switched to the desired
current range

shunt across the meter movement consists of R1, R2,
R3 and R4 in series. If the switch is set to position 2 the
shunt becomes lower in value, since it is now given by
the series combination of R2, R3 and R4 only. In
consequence, position 2 of the switch corresponds to a
higher current range. Position 3 of the switch selects a
higher current range again, whilst position 4 provides
the highest current range of which the circuit is capable,
since the shunt is now provided by R4 on its own,

On position 4 of the switch, the meter movement
connects to R4 via R1, R2 and R3, with the result that a
higher voltage has to be built up across R4 to produce
full-scale deflection than would be needed if R4 were a
single shunt resistor connected directly across the meter
movement on its own.

Not shown in Fig. 1 is the swamp resistor which is
normally connected directly in series with the meter
movement in a multimeter. The purpose of the swamp
resistor is to ‘swamp out’ changes in the resistance of
the meter coil due to changes in ambient temperature,
and it necessitates yet a higher voltage across the
multimeter terminals for full-scale deflection on the
current ranges.

It can be seen therefore that, whilst universal shunt
circuits provide an excellent answer to the provision of
a number of current ranges in a multimeter, they have,
in company with the swamp resistor, the disadvantage
of requiring quite high voltages across the multimeter
terminals to produce an f.s.d. reading on the higher
current ranges. The voltages required for f.s.d. can, in
practice, be surprisingly large. The author checked a low
cost British-made multimeter and found that the
voltage across its test terminals for f.s.d. was in excess of
1 volt on its 0-10mA. range and was in excess of 1.5 volts
on its 0—100mA range. These high voltage drops across
the multimeter terminals can lead to confusing in-
accuracies when measuring currents in low voltage
transistor circuits.

The writer’s solution to this problem is shown in
Fig. 2. Here, the current to be measured is passed
through the emitter-base junction of a germanium
transistor, whereupon the voltage drop between the two
points at which th: current is measured is only of the
order of 0.2 volt. The multimeter, switched to the
desired current range, is then coupled between the
collector of the transistor and the negative terminal of a
3 volt battery. The positive terminal of the battery
connects to the base of the transistor.

With this set-up, there is only the 0.2 volt drop
between the test points which was just mentioned. Also
the multimeter indicates, with only a slight inaccuracy,
the current flowing in the emitter-base junction of the
transistor!
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COMMON BASE TRANSISTOR

The reason for this little bit of electronic legerdemain
is that the transistor is working as a common base
amplifier, whereupon it has a current gain of slightly
less than unity. The collector current flowing through
the multimeter is equal to the emitter-base current
minus the small amount of base current required to
maintain the collector current. If the transistor has a
current gain of 100, the multimeter reads 1% low.

The author has used this set-up for checking currents

of the order of 10 to 100mA in transistor circuits and

has found that it introduces no difficulties whatsoever.
He initially checked the practicability of the scheme by
inserting a second multimeter in series with the emitter
of the transistor and then applying varying currents
up to 100mA. through this and the transistor emitter-
base junction. There was no significant difference
between the readings given by the two meters at any of
the currents.

For currents up to 100mA or so, an ACY18 has
proved quite adequate. This is a small transistor in a
TOS can and it runs slightly warm when it passes

. currents of the order of 100mA for long periods. For

higher currents it may be advisable to fit it with a heat
clip or to use a germanium power transistor such as.the
OC36. The test current must not exceed the maximum
base current rating of the transistor. This is 0.25 amp
with the ACY18 and 1 amp with the OC36. Also, avoid
heavy current surges which may be given if there are
large-value electrolytic capacitors in the circuit whose
current is being measured. If possible, select a transistor
with a fairly high hFE as this will ensure more accurate
readings in the multimeter connected in its collector
circuit. A silicon transistor cannot be used because it
would present too high a voltage drop across its
emitter-base junction.

A suitable and economic choice for the 3 volt battery
is a twin cell cycle lamp battery, such as the Ever
Ready type 800. A battery of this size will provide
currents of the order of 100mA for quite long periods of
time. The battery voltage must be greater than that
which appears across the multimeter terminals at f.s.d.,
and 3 volts represents a useful practical figure.

If high current measurements are undertaken only
occasionally then the transistor and battery can be
hooked up on a temporary basis when required. If such
measurements are carried out fairly frequently, then the
transistor and battery can be housed in a small case with
two input test terminals and two output terminals to
which the multimeter can connect. An on-off switch is
not needed as current is only drawn from the 3 volt
battery when the multimeter is connected. [ |
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NYONE WHO HANDLES TRANSISTORS IN QUANTITY WILL
agree that the vast army of different types which is
currently available makes lead-out identification both
time-consuming and irritating. The situation is worsen-
ed by the fact that there are sometimes different lead
layouts in transistors having the same encapsulation,
and because transistor manufacturers tend far too
frequently to introduce their own individual lines. Even
when one has the manuals or handbooks of all the major
semiconductor manufacturers, these do not give details
of the most recent releases. Nor, of course, do they offer
any guide to many imported transistors, or to transistors
whose type numbers have become defaced.

The unit to be described in this 2-part series is capable
of locating the lead-outs of any normal bipolar trans-
istor and it will also indicate whether that transistor is
p.n.p. or n.p.n. Transistor types which can be identified
in this way range from small signal amplifiers to power
transistors, regardless of whether they are germanium or
silicon. The major requirement is that the transistor
being checked should have an hre of around 10 or more.
The author has used the unit with 1009, success to

check a wide variety of transistors, these ranging from

very early germanium devices to medern high gain
silicon types. Whilst it is feasible that a few transistors
will not give the required results with the unit, it would
still seem reasonable to assume that the vast majority of
transistors can be checked satisfactorily.
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Part 1
PANEL LAYOUT

Fig. 1 shows the front panel layout of the completed
unit, and this will assist in explaining how it functions.-
At the top of the panel are four light-emitting diodes,
LEDI1 to LED4. To the right is a 3-way rotary switch,
S1, the three position of which are ‘NPN’, ‘OFF’ and
‘PNP’. These three legends are marked on a piece of stiff
card or similar which is positioned under the pointer
knob of the switch. Below S1 is a 6-way rotary switch,
S2, whose pointer knob, as it is turned round, points to
any of the six possible combinations for the three lead-

.
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COMPONENTS

Resistors
(All fixed values } watt 5%)
R1 15092
R2 150Q
R3 1.5kQ
R4 180Q
RS 150Q
R6 150Q
VR1 20k or 22kQ) potentiometer, log
VR2 1kQ potentiometer, skeleton pre-set,
vertical mounting
VR3 1kQ potentiometer, skeleton pre-set,
vertical mounting
Semiconductors
TR1 BC184L
TR2 BCI184L
TR3 BC214L
TR4 BC214L
TRS BC184L
TR6 BC214L
LEDI-4 TIL209 or equivalent
Switches
S1 4-pole 3-way rotary
S2 3-pole 6-way rotary
Battery
BY1 3 volt battery
By J. R. Davies
outs of a transistor. These combinations are also marked
on the card, and they appear vertically above the three LED3 LED,
test terminals, 1, 2 and 3. At the right bottom is a round LED, | | LED,
knob which is fitted to a potentiometer, VR1. This \ l ! |
potentiometer is adjusted when checking some trans- \ | ol
istors in a manner which will be described later., e
The three leads of the unknown transistor are con- 6 é) é é NPN —
nected to the test terminals and, if its polarity is not - v
f known, S1 is set to “NPN’, Switch S2 is then taken T ~g——
through all its six positions. On some positions a single RNRESES

l.e.d. will be illuminated and on other positions no
l.e.d. will light up. If a position is found in which two

€ B
C E
E C
) 8 C
ibes the circuit B E E ———//
which is capable E 8 o 1vr
ase, collector and O O O @"
ny normal bipolar

lich also indicates it : :

F,p. or n'p'n. The Test terminals

?, to appea_r next Fig. 1. The front panel of the unit. ST and S2 are

)e construction and ac//ysged for illumination in two of the four light-

ilg up emitting diodes, whereupon these two switches
indicate transistor polarity and identify its lead-

: outs
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l.e.d.’s light up then the transistor is an n.p.n. device
and the knob of S2 is pointing to the letters which
indicate its lead-ous. Thus, if two l.e.d.’s are illuminated
when S2 is in its third position anti-clockwise, the
emitter of the test transistor is connected to test
terminal 1, the collector to test terminal 2 and the base
to test terminal 3. If it is not possible to cause two
le.d.’s to illuminate when S1 is at ‘“NPN’, it is set to
‘PNP’ and S2 is once more taken through its six
positions. Hlumination of two l.e.d.’s will then confirm
that the test transistor is a p.n.p. type with lead-outs as
indicated by S2.

Occasionally, a transistor will be encountered which
allows two l.e.d.’s to be illuminated at two settings of
S2. An adjustment is then made to VR1 to eradicaté the
incorrect indication.

When the circuit of the unit is, later, examined, it-will
be found that S2 is a switch which presents the different
transistor lead combinations to a sensing circuit.
When the correct combination of base, emitter and
collector is presented to the sensing circuit by S2, the
two l.e.d.’s become illuminated. The knob of S2 then
points to the particular combination it has selected
from the test terminals.

SENSING CIRCUIT

As is evident from Fig. 1 there are six possible lead-
out combinations for n.p.n. transistors, The same six
combinations are also possible with p.n.p. devices.
Since we want to determine the polarity of the test
transistor as well as its lead-outs the sensing circuit
coupled to S2 must be capable of responding (by lighting
two l.e.d.’s) to only one of the total of twelve options.

Fig. 2 shows the sensing circuit which is set up in the
unit when 81 is switched to ‘NPN’. To avoid confusion,
component numbering in Fig. 2 is the same as that in
the main circuit diagram for the unit. TR3 and TR4
are two high gain silicon devices coupled in tandem,
with LED?2 in the collector circuit of TR3. A ‘conven-

+3v
TR3 TRy
BC214L et
| LED3
’?" TIL209
X
ey Y ggps
Ry = ]
2z z
Rg
v LED, TRg
';/ ~ TIL209 BCI84L
VR2' |—|

Fig. 2. The sensing circuit which is set up when S1
is set to ‘NPN*
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Close-up of the front panel. This clearly shows the

circuit configurations selected by the two
. switches

tional’ current (from positive to negative) in the order
of tens of microamps flowing from TR4 base is sufficient
to cause TR3 to turn hard on and illuminate LED?2.
VR1 is the potentiometer just referred to which requires
adjustment when a test transistor causes two l.e.d.’s to be.
illuminated at two settings of S2. Until it needs to bé
adjusted, VR is set to the position in which it inserts
minimum resistance into circuit. R3 is a current limiting
resistor. A third silicon transistor, TRS5, controls the
second light-emitting diode, LED3 VR2 is set up such
that LED3 lights up when a current in the order of
milliamps flows through the current limiting resistor
R4. The process of setting up VR2 is extremely simple,
incidentally, and the final adjustment required is not
particularly critical.

The three points, ‘X, ‘Y’ and ‘Z’ couple to the test
terminals of the unit by way of S2 and, thus, to the test
transistor. Let us next see how the sensing circuit
responds to different modes of connection to the test
transistor, remembering that a bipolar transistor can be
looked upon as two diodes connected back-to-back.

We can start with a transistor connected as shown in
Fig. 3(a), where the transistor is a p.n.p. type with its
collector connected to point ‘X’, its emitter to point ‘Y’
and its base to point ‘Z’. For simplicity we shall call the
TR3, TR4 circuit Current Sensor 1 and the TRS circuit
Current Sensor 2. We already know that Current Sensor
1 is much more sensitive than Current Sensor 2. We
should also bear in mind that, since it incorporates the
two silicon transistors TR3 and TR4, Current Sensor 1
will not indicate the presence of current until
point ‘Y’ is taken at least 1.2 volts negative of the
positive supply rail.

In Fig. 3(a), forward current flows through the
collector-base junction of the test transistor to Current
Sensor 2 and the latter indicates the presence of current
by lighting its l.e.d. The base of the test transistor is
held about 0.2 volt or 0.6 volt negative of the positive
rail according to whether it is a germanium-or silicon
device, and not even leakage current can flow in Current
Sensor 1. Thus, only one l.e.d. is illuminated.
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Fig. 3. Four of the twelve possible transistor configurations at points ‘X", 'Y’ and ‘Z°. None of these result in the
illumination of two light-emitting diodes

In Fig. 3(b) the transistor has the same connections
but is now an n.p.n. type. Both junctions of the trans-
istor are reverse biased and no forward current can
flow. Leakage current could flow in the base-emitter
Junction and, if this were sufficiently large, its presence
would be indicated by Current Sensor 1. It would not be

indicated by the much less sensitive Current Sensor 2.

Thus, either no l.e.d., or only one, will light up. ,

The conjunction of Fig. 3(c) gives the same effect as
that of Fig. 3(a). Forward current flows in the emitter-
base junction of the test transistor and its presence is
indicated by Current Sensor 2. At the same time, the
circuit of Fig. 3(d) offers the same results as that of
Fig. 3(b).

+3v

Four more possible combinations are illustrated in
Figs. 4(a) to (d): In Fig. 4(a) the base-emitter junction
of the test transistor is reverse biased and no forward
current can flow to Current Sensor 2. Since the base is
at the same potential as the positive rail, not even
leakage current can flow in Current Sensor 1. Similarly,
no leakage current can flow in Current Sensor 1 in
Fig. 4(b), although forward current can flow through
the base-emitter junction of the transistor to Current
Sensor 2, which then indicates the presence of this
current. Fig. 4(c) offers the same results as Fig. 4(a),
with the reverse biased base-collector junction prevent-
ing the flow of current to Current Sensor 2. Again, no
leakage current can flow in Current Sensor 1. Nor can it

I__——.+3v +3V +3v
Current Current Current Current
sensor X3 sensor X sensor X sensor X
I I ! I I
Test * Test Test Test
transistor transistor transistor transistor
Z b4 2
PNP N.PN. PNP NPN
X-B Current X-8 Current X-8 Current X-B Current
4 sensor - sensor = sensor ' sensor
Y-C o Y-C > NEE V=15
2-£ r 2-E = = i z-c 2[
(a) (b) (c) (d)

Fig. 4. A further four configurations. Again, none of these give illumination in two of the light-emytting diodes
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Current Test Current “Test Current Test Current Test
sensor - transistor eensor . transistor sensor X transistor sensor X transistor
| i | " | O | O
Y ¥ ¥ 7
72 T Z_] o ¢ 74
PNP N.P.N. PNP N.PN.
X-C (:::‘r:::. X—C Curreonrt X-E Current X—E Current]
sens sensor
v-B v-B v-8 Y-B i
Z-E 2 Z-E < = 2
- | » 1 S 5 | Eu |
(a) (b) (<) (d)

Fig. 5. The final four possible configurations. That at (b) results in the lighting of two l.e.a. s

in Fig. 4(d), which resembles Fig. 4(b) and allows the
flow of current to Current Sénsor 2 via the forward
biased base-collector junction of the test transistor.

We turn next to Fig. 5(a). Here, the base-emitter
junction of the test transistor is reverse biased and no
forward current can flow in the circuit. Also, the base
of the test transistor cannot go negative of the positive
supply rail by more than 0.2 or 0.6 volt (according to
whether the transistor is germanium or silicon) because
of the collector-base junction. In consequence.. no
leakage current can flow in Current Sensor 1.

We have now examined nine different methods of
connecting the test transistor to points ‘X, ‘Y’ and ‘Z’.
In all instances there is either no indication of current
flow by the two Sensors, or only one Sensor indicates
the flow of current. The next configuration to be
considered appears in Fig. 5(b). Here, we can forget
about forward and reverse currents in the test transistor
Junctions because what we now have is a very recognis-
able emitter follower. A relatively high current flows
through the collector and emitter of the test transistor
and its presence is indicated by Current Sensor 2, whose
l.e.d. becomes illuminated. A lower current is required
at the base to maintain the current at the emitter and
this base current passes through Current Sensor 1,
which indicates its presence by lighting up its l.e.d.

We have now found the transistor connection mode
which is needed to cause both the l.e.d.’s of Fig. 2 to be
illuminated. The two l.e.d.’s light up when the transistor
is an n.p:n. type and when its collector connects to
point ‘X’, its base to point ‘Y’ and its emitter to point
‘Z’. When switch S2 in the complete unit presents this
configuration to the sensing section both l.e.d.’s light up
and we can then read off the transistor lead-outs from
the chart fitted behind the knob of S2.

There are still two further methods of test transistor
connection to be considered, and the second of these
presents an unexpected result. The first is shown in
\Fig. 5(c), which is virtually the same as Fig. 5(a). No
forward or leakage currents can flow in either Current
Sensor 2 or Current Sensor 1.

The final .connection mode appears in Fig. 5(d).
Thinking in terms of forward and reverse biased
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junctions we can see that a forward current can flow
through Current Sensor 1, through the forward biased
base-collector junction of the test transistor and then
‘through Current Sensor 2. The base-emitter junction
of the transistor is reverse biased and would not affect
this flow of current. As may be seen from -Fig. 2,
Current Sensor 1 includes the current limiting resistor
R3, whereupon the current which flows is sufficient to
be indicated by Current Sensor 1 but is too low to be
indicated by Current Sensor 2, with the result that only
one le.d. would become illuminated. But we cannot
think only in terms of forward junction currents with
Fig. 5(d), because there is another current to be taken
into account as well. This current appears because the
transistor in the diagram is another emitter follower!

Due to their symmetric construction, all junction
transistors offer a level of current gain when they are
connected such that the emitter takes the place of the
collector and the collector takes the place of the emitter.
With some transistors the current gain offered by this
‘wrong way round’ mode of operation is very low,
whilst with others it is surprisingly high. Because of this
effect, there is an additional current flowing in the
circuit of Fig. 5(d). This is the current flowing through
the emitter and collector of the transistor with the two
having reversed roles. The current can be sufficiently
high to be indicated by Current Sensor 2, whereupon
both l.e.d.’s light up just as occurred with Fig. 5(b).

It is to guard against being misled by the ‘wrong.
way round’ current gain of the transistor that VR1 of
Fig. 2 is included. If, on turning S2, we find two
positions which cause both l.e.d.’s to light up then
one is the correct one, as in Fig. 5(b), and the other is
the false one as in Fig. 5(d). The ‘wrong way round’
current gain of the transistor cannot be as high as the
‘correct way round’ gain, and so we eradicate the Fig.
5(d) situation by adjusting VR1 to insert more resistance
in the base circuit and thereby reduce base current. A
setting in VR1 will then be found at which the ‘wrong
way round’ current gain cannot maintain current
indication in Current Sensor 2, whereas the correct gain
can. Switch S2 will then be able to indicate the desired
single correct position in which both l.e.d.’s are illumin-
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Fig. 6. The main circuit of the transistor lead locater

ated. With most transistors exhibiting the ‘wrong way
round’ current gain effect it is merely necessary to turn
the knob of VRI through about ten degrees or so of
travel to eliminate the false indication. It might appear
possible to omit VRI altogether and simply make R3
larger in value; but the writer’s experience has been that
the variable resistance is desirable since it can cope
with the occasional transistor which has an exception-
ally high ‘wrong way round’ gain. Also, an increased
value in R3 would prevent the unit from operating with
transistors having very low hre values.

COMPLETE CIRCUIT

The sensing circuit of Fig. 2 enables us to successfully
identify the lead-outs of an n.p.n. transistor. If we
reverse the supply and transistor polarities we can use
the same circuit to identify the lead-outs of a p-n.p.
transistor.

Fig. 6 shows the complete unit, with the exception. of
the S2 switching circuit, which. is given in Fig. 7. Point
‘X” of Fig. 2 corresponds to the connection to S2(a)
arm, point ‘Y’ to the connection to S2(b) arm and
point ‘Z’ to the connection to S2(c) arm.

In Fig. 6 S1 is a 4-pole 3-way rotary switch. When it
is set to *“NPN’ the circuit of Fig. 6 is identical with that
of Fig. 2. Putting-S1 to ‘PNP’ allows TR1 and TR2 to
carry out the Current Sensor 1 function and TR6 to
carry out the Current Sensor 2 function. Section S1(b)
of the switch changes point ‘X’ from the positive to the
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negative supply rail. The centre position of S1 is ‘OFF.
This method of switching is convenient because it
enables an inexpensive make-before-break switch to be
used. Having a central blank contact on Si(b) then
ensures that there is no risk of temporarily short-
circuiting the battery when changing from ‘NPN’ to
‘PNP’ and vice-versa.

It is possible to have R3, VR1 and R4 common to
both the ‘NPN’ and ‘PNP’ sensing circuits. However,
the transistors and l.e.d.’s have to be separate because
of polarity requirements. Light-emitting diodes LED2
and LED3 are operative when ‘NPN’ is selected, and
LEDI1 and LED4 are operative when ‘PNP’ is Selected.
The supply potential of 3 volts ensures that the reverse
emitter-base voltage ratings of the transistors, and of the
test transistors in almost every instance, are not
exceeded. The light-emitting diodes are Texas TIL209
or any equivalent having a maximum forward current
rating of 40mA. The series resistor R4 limits current
in the test transistor to some 10 to 12mA when it is
connected such that one of its junctions acts as a
diode and passes forward current.

Potentiometer VR1 is specified as a log component.
This has the advantage that the resistance it inserts
into circuit increases slowly as its spindle is rotated from
minimum resistance, whereupon the lower resistance
end of its track is effectively ‘opened out’ and adjust-
ment is eased.

The switching circuit for S2 in Fig. 7 has been made
as simple as is reasonably possible and it shows the
fixed contacts proceeding round in the same direction
as is given when viewing them from the rear, as will be
done when they are being wired up. The switch arms are
illustrated in the position corresponding to the switch
knob (as viewed from the front of the unit) being in the
fully clockwise position, whereupon point ‘X’ connects
to terminal 1, point Y’ to terminal 2 and point ‘Z’ to
terminal 3. As can be seen from Fig. 1, this corresponds
to the requisite Collector, Base, Emitter configuration
which causes two l.e.d.’s to light up. The other
positions of S2 may be similarly traced through.

NEXT MONTH

In next month’s concluding article details will be
given of construction, wiring and setting up. A Com-
ponents List specifying resistors, semiconductors,
switches and battery is given with the present article,
and a further Components List giving details of the
hardware required will appear in the concluding article.
Readers are advised not to obtain the two switches or
VR1 until next month’s article appears, when the types
required will be fully discussed. Switches and a potentio-
meter of incorrect type may not fit into the layout of
the unit.

(To be concluded)

TRADE NOTE

UNIT AUDIO WITH STEEL CASING

Steel has been used for the casing of the Darby “Slim-
line Harmony” matching turntable and amplifier units.
By using pre-finished steel, Darby Industries are making
economies in production yet manufacturing a unit
which is selling by virtue of its attractive appearance.

The turntable unit comprises the Garrard SP25 Mk
IV with smoke-grey transparent lift-off cover and is
available in Midnight Black, Arctic. White, Sterling
Silver and Satellite - a beautiful brushed sateen chrome.

The SW x 5W amplifier is made in the same colours
and is fitted with bass, treble, balance, on/off volume
and individual push buttons for radio, tape, mono or
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stereo. It is fully wired for radio and tape inputs and
speaker outlets. Matching F.M. tuners and speakers are
available.

The steel used is Stelvetite, one of a range of plastic
and paint-coated pre-finished sheets manufactured by
‘the British Steel Corporation, Strip Mills Division.
Several are particularly suitable for use in making items
for the home, among them soft flock effects, close
reproductions of padded leather (both in feel and finish),
woodgrains and simulated non-ferrous metals. They
offer the strength and price economy of steel yet can be
used to produce items with a luxury feel.

RADIO & ELECTRONICS CONSTRUCTOKR
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FOR DX LISTENERS

By Frank A. Baldwin

Times=GMT

The subject of clandestine transmissions has often
been mentioned in these articles and no excuses are
offered for once again brining these to the attention of
our readers — after all they are of some interest — both
the transmitters and the readers!

In the main, clandestine transmissions are political
in content which inevitably means anti-something-or-
other. There are however other types of clandestine
transmissions not bound up with the ‘down-with-
Bloggs’ style of operation, as witness the following —

@ SABBATH CLANDESTINES

Operating mostly on Sunday mornings (hence
Sabbath) various stations may be heard in the 6MHz
region presenting pop music to their devotees (if they
exist). A recent quick survey at 1040 produced three
such stations, these being Radio Scandinavia on 6250,
Radio Crystal on 6275 and Time Radio on 6236. There
are additional stations operating over this part of the
dial in the clandestine mode - listen .on the day
indicated.

@ POLITICAL CLANDESTINES

Voice of the Arabian Peninsular People has an anti-
Saudi programme in Arabic from 1200 to 1300 on
7195, 9525, 9570 and 11950.

Radio Sorush (Radio Inspiration) to Persia in Farsi
on 7100 opens at 0230.

Peyk-e-Iran, also to Persia in Farsi, on 11695,
logged at 1602.

Voice of Free Cyprus, “I Foni tis Elevtheris Kiprou™,
pro-Makarios in Greek from 1130 to 1200 and from
1530 to 1600 on 6662.

CURRENT SCHEDULES
® ALBANIA

Radio Tirana operates an External Service, in English
to Europe, as follows - from 0630 to 0700 on 7065 and
9500; from 1630 to 1700, 1830 to 1900, from 2030 to
2100 and from 2200 to 2230 on 7065 and on 9480.

Relays are also made of some parts of the Radio
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Peking External Service, this often causing some
confusion among SWL’s. The relays are as follows —
in English from 0100 to 0200 and from 0300 to 0400
on 7120 and on 9780; in Spanish from 0001 to 0100 and
from 2300 to 2400 od 7120 and on 9500; in Portuguese
from 2200 to 2300 on 7310; in Hausa from 2100 to 2130
on 9500.

@ BANGLADESH

Radio Bangladesh, Dacca, directs an External
Service to Europe, in English, from 1230 to 1300 on
15520; from 1815 to 1900 and from 1900 to 1915 on
9550 and on 11635. The latter transmission consists of a
newscast read at slow-speed.

A programme in Bengali to Europe is radiated from
1645 to 1815 on 9550 and on 11635.

® ZAMBIA

The Zambia Broadcasting Services radiate from
Lusaka an External Service in English from 0700 to 0715
(Sundays only) newscast on 7220 and on 17895; from
1115 to 1130 (Sundays only) newscast on 11880 and on
17895; from 1600 to 1615 (Monday to _ Saturday
inclusive) programme summary, musical interlude, on
4965 and on 9580; from 1800 to 1815 (daily) newscast on
4965 and on 9580.

In English and vernaculars as follows — “Zimbabwe
Hour” from 0600 to 0700 on 7220 and on 17895;
“Namibia Hour” from 1100 to 1115 (continued from
1130 to 1215 after newscast) on 11880 and on 17895;
“Zimbabwe Hour” (not Sundays) from 1715 to 1800
(continued from 1815 to 1830 after newscast); the
“South Africa Hour” from 1930 to 2030 and the
“Namibia Hour” from 2030 to 2130 on 4965 and on
9580.

@ IRAN

Radio Iran, Tehran, currently presents an External
Service, in English to Europe, from 2000 to 2030 on
9022. A programme for Persians abroad is radiated
from 2030 to 2130 on 9022 and on 15085.

The Home Service may be heard at various times
throughout the day on 7065, 9050, 15085 and on 17735.
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® GREECE

The National Hellenic Broadcasting Institute, Athens,
offers an External Service almost entirely in Greek, that
for Europe being broadcast from 1900 to 1950 on 7215.

@ ISRAEL

Kol Yisrael, Tel-Aviv, radiates a programme in
English to Europe from 1900 to 1945 on 7395, 9009,
9495, 9815, 10250, 11700, 12025, 15100 and on 15490.

@ CHILE

An External Service is operated from Santiago from
1130 to 1215 in'English, Spanish and Arabic and from
2030 through to 0500 in various languages on 15150.
The evening transmission in English is from 2200 to
2240 but from personal observation this is likely to vary
at times. Other channels.announced are 6290 and 9510.

@® RHODESIA

An African Service, in vernaculars is in operation on
5975 from 0530 to 1630, on 3306 from 0328 to 1530 and
on 2336 from 0328 to 1700.

@ MALAWI

The Malawi Broadcasting Corporation presents a
Home Service from Blantyre which can be heard here in
the U.K. on 3380 during the evenings, some of the
programmes being in English. The schedule on this
channel is from 0257 to 1110 and from 1300 to 2210.
Other channels used by Blantyre are 5995 from 0600
to 1615 with 7100 as an alternative frequency.

® ZAMBIA

A General (Home) Service from Lusaka is on 3346
from 0255 to 1545 and on 7250 from 0545.to 1530.
Other low-powered transmitters are used on various
channels in this service, additionally 6165 is used
throughout the periods shown above, this being a
medium-powered transmitter. Many of the programmes
are in English.

A Home Service is in- operation at various time
periods throughout the day and early evening on 3295,
4911, 6060, 7220 and on 9505.

@ GAMBIA

A Home Service from Radio Gambia, Banjul
(formerly Bathurst) is to be heard on 4820 at various
times throughout the day and evening. Here in the U.K.,
listen from around 1900 to 2300 (sign-off), some of the
programmes being in English — newscasts etc.

@ VENEZUELA

“Radio Nacional de Venezuela”, Caracas, has an
External Service in English and Spanish directed to
Europe, North and South America over YVYRO 15390
and YVRN 11750, the English transmission being from
2200 to 2300 and from 0001 to 0100.

@® MONGOLIA
For Dxers, the Mongolian external broadcasts from
Ulan Bator are from 1330 to 1400 on 7235 and on 7260.

AROUND THE DIAL

Most of our recent loggings have been on the LF
bands but some of the more interesting HF band
entries were —

@ PAKISTAN - 1
Radio Pakistan at 1043 on 15115 with a programme
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of typical local music, with songs in Urdu by YL.

@ INDIA

AIR Delhi at 1000 on 17775 with station identifi-
cation and news of Indian affairs in English until 1010
when there followed an account of Indian government
proceedings — very interesting.

@ ZAIRE

Kinshasha at 2018 on 15245 when presenting colour-
ful African music complete with chants, drums and
female cries etc. On the LF bands we have —

) MALAYSIA
Kuala Lumpur at 2213 on 4845, Indian-type music
and songs in the Tamil Service.

@ ANGOLA

CR6RW Radio Club de Cabinda at 1942 on 5032.5
with light orchestral music and OM in Portuguese.
Sidesplash QRM from Thbilisi on-5040.

CR6RH Radio Club de Huila at 1945 on 5025
presenting a protracted discussion in Portuguese.

CR6RZ Emisora Officialr at 2226 on 3375, dance
music and songs in Portuguese. 1

CR6RD Radio Club do Huambo at 1952 on 3345
with a talk by OM in Portuguese.

©® MOZAMBIQUE

Radio Club de Mozambique at 2032 on 3210,
programme of light classical music with announcements
in Portuguese.

R.C. Mozambique at 1834 on 3265, OM with song in
Portuguese, announcements by YL.

@ TANZANIA

Radio Tanzania at 1800 on 4825, six pips time-check,
identification by YL “Dar-es-Salaam” then OM with
world news in vernacular. Parallel transmission on
5050.

@ UGANDA

Kampala at 1937 on 5026, OM with Moslem chants.
Ensure that this transmitter is not confused with
CR6RH on 5025 in Portuguese.

@ AFGHANISTAN
Kabul at 1643 on 4775, local music, announcements
in vernacular then light classical music European-style.

@ BURUNDI

Bujumbura at 1830 on 3300, African drums, chants,
local music, continuous heterodyne on channel.

Radio Cordac at 1859 on 4900, OM in French then
typical African music as interlude, more talk in French.

@ PAKISTAN - 2
Radio Pakistan on 4835 at 1805, OM with newscast
in English. Sign-off without National Anthem at 1810.

@ NIGERIA
Kaduna at 2144 on 3396, OM in vernacular, Euro-
style dance music on records from 2148.

@ SOUTH AFRICA

SABC Johannesburg at 1932 on 3320, OM with talk
in Afrikaans and at 1911 on 3285 with OM in English
presenting programme of Glen Miller recordings.

RADIO & ELECTRONICS CONSTRUCTOR



AVAILABLE A/ow//

Essential
for the
Short Wave |
e OPERATOR'S HANDBOOK
‘

13™EDITION-FULLY REVISED

MORE COMPREHENSIVE THAN EVER

INCLUDES WAZ AND ITU
RADIO ZONES

* AMATEUR PREFIXES
* AMATEUR CODES
% LOCAL TIME CONVERSIONS

* MAPS — INCLUDING ITU -
WORLD ZONE MAP

* WAVELENGTH/FREQUENCY
CONVERSION CHART

* LICENCE REGULATIONS
ETC. ETC.

RADIO AMATEUR
© OPERATOR’S HANDBOOK

nthusisst
Exvential to the Short W Ed

; BLOCK LETTERS PLEASE
L D IS T Sy e N R S s N Sy s ;e —— __ GENE I S ey aumm L]
OCTOBER 1974

169

—



SELECTIVE
RECEIVER

This second article in our 3-part
series gives details of the construction
and setting up of the receiver

HE RECEIVER CIRCUITS WERE DISCUSSED IN THE

METALWORK
PRECEDING ARTICLE WHICH APPEARED LAST MONTH.

Construction now commences with the preparation of
the chassis and the case.

The chassis can be prepared from Figs. 4 and 5. All
the valveholder holes should be punched out, even if a
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Fig. 4. Component layout above the chassis
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For the
L.F. Bands

Part 2

@

By F. G. Rayer, T.Eng (C.E.l.), Assoc. I.E.R.E.

simplified circuit is to be used at first, as cutting out the
holes later would be a difficult operation. Fig. 5 shows
the orientation required of the valveholders and also
whether they are B7G or B9A. V1, V3 and V4 will have

skirted B7G valveholders and V2 will have a skirted
B9A valveholder. Cut out also the hole marked ‘For
extra stage’ in Fig. 4. This should be for a BIG valve-
holder. A valveholder will be fitted here later if any of

Speaker

Rectifiers

CH;

e mc — ¢hassis connection

Fig: 5. The wiring below the chassis. For clarity ,the tags of S1 (a) (b) (c) are shown facing the reader
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the optional extras are added. Some seven % in. holes
are punched in the chassis for ventilation, one being
between V7 and L3, two to the left (as seen in Fig. 4) of
VC4, 5, 6, two on either side of V2, and two to the right
of L2 and V1. Their precise positioning is not important.
Four further holes are cut out in the chassis rear apron,
as may be seen in the photograph in last month’s issue.
Adfew further. holes may also be made in the chassis
sides.

Holes for the i.f. transformers can be located with the
aid of the paper template provided with these. A check
should be made to see that items will fit correctly, but it
is well not to finally mount any components until all
drilling is complete and metal fragments have been
cleaned away. =

Care is necessary in lining up the drives and variable
capacitors, so that these turn freely. The large 3-gang
capacitor, VCI1, 2, 3, is bolted to the chassis, but the
central bandspread 3-gang capacitor is raised about % in.
by the use of long mounting bolts with extra nuts.

Holes are cut out in the front of the chassis and the
front panel for the five lower controls. These have the
spacing indicated in Fig. 5 and can be a little higher
than 1 in. from the chassis bottom according to the size
of the controls used. The hole between VR1 and VR2
can, later, take a rotary on-off switch for the crystal
marker. Drilled out in the chassis rear are the holes for
the aerial, earth and speaker sockets, and for a grommet
for the mains lead.

A slot 12 in. by £ in. is cut in the front panel for the
tuning indicator. This is best done by drilling a few
small holes to start a small flat file, so that the opening
can then be nicely finished. The EM84 tuning indicator
valveholder is fixed to a bracket held by two of the
.screws which secure the bandspread tuning drive dial
surround. See Fig. 6. Locate the holder and aperture so
that the indicator display is directly behind the aperture.
The bracket for the EM84, and two further brackets to
be described, may all be conveniently cut from the
5 by 2 in. ‘Universal Chassis’ side which was included in
the Components List.

Some modifications are made to the case listed, but
these are not difficult. The lid is originally secured by
six rivets, two each side and two at the back. These
rivets are removed by drilling them out, whereupon the
lid can be taken.off. It is then fitted by two 6BA bolts,
with nuts, through the back rivet hole of each side. A
small terminal head or knob is screwed on top of the
lid at the front. The lid can then be opened to change
coils. When closed, it is kept flush by the flanges which
will be found on the sides of the case.

Three ventilating slots are provided on each side of
the case. Two slots, and the metal between them, were
sawn out on the left, to leave an aperture approximately
3 by 24 in. The speaker, LS1, is placed here (taking care
to clear the mains transformer) and its fixing holes
are marked and drilled. The speaker is bolted in place
with a piece of expanded metal over the aperture inside
the case. :

At the back an opening 10} in. wide by 2% in. high
is cut out to allow the back of the chassis to be approxi-,
mately flush with the case rear. A saw can be started by
drilling several small holes closely together. Five £ in.
diameter holes are punched near the top of the case, for
additional ventilation.

Finally, to allow the underside wiring to be reached
easily, a section 9 by 5% in. in size was cut out of the
bottom of the case. The chassis is flanged all round, and
this opening matches the open area at the chassisbottom.
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Extra rigidity is imparted by bolting the back chassis
flange to the bottom of the case. The front of the
receiver is held by screws passing into the holes pro-
vided. A perforated metal or similar cover can be fixed
over the bottom opening with self-tapping screws.
When this is removed, wiring and components below
the chassis can be reached without taking the receiver
out of its cabinet. Similarly, components above the
chassis can be reached by opening the case lid.

UNDERSIDE WIRING

Wiring can be completed from Fig. 5. It may be
worth repeating that construction can be considerably
simplified, and a working receiver can be more quickly
obtained, by temporarily omitting the r.f. stage, one i.f.
amplifier, and the b.f.0. and tuning indicator. This also
allows the receiver to be tested in simplified form, and
any of these stages can be added later.

A few points arise with regard to wiring and com-
ponents, and these will next be dealt with,

The valveholders should be oriented as in Fig. 5, with
solder tags under the securing nuts at all points marked
‘MC’. The valveholders for V1, V2, V3 and V4 have
their centre spigots connected to chassis. Tags 4 and 5
of V7 are taken to the lower current 6.3 volt winding of
T2. All other valveholder tags marked ‘X’ are wired
together, running the leads up against the chassis
underside, and are connected to the remaining 6.3 volt
winding of the transformer.

The i.f. transformer tags are numbered and must
appear in the positions shown in Fig. 5. Each if.
transformer is secured by two 6BA bolts with chassis
tags where indicated. A central hole is needed under
each i.f. transformer so that the lower cores can be
reached. Sleeving can be put on the tags to prevent

]
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Fig. 6. Wiring and mounting
details for the tuning indicator
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A view inside the underside of the receiver

fragments of solder or metal short-circuiting them to
chassis. :

Screened leads are used in three places. The lead from
tag 6 of V2 valveholder is screened to maintain stability
and to avoid stray coupling to the filter provided by
IFT1 and IFT2. The leads from VR2 and C25 to C24
and tag 7 of V7 valveholder are screened to avoid
instability and pick-up of hum from the choke and from
a.c. wiring. These screened leads are all run as con-
venient against the chassis underside, and the outer
braiding is connected to chassis at the points indicated.

Both VC8 and VC9 are fitted to brackets cut out from
the ‘Universal Chassis’ side referred to earlier. The
bracket for VC8 is bolted to the two upper holes in the
front plate of VCI, 2, 3, as indicated in Fig. 4. The
bracket for VC9 is 2 in. high and also appears in this
diagram. Advantage is taken of the existing flanges in
the chassis side, and no bending of the brackets is
required.

The three BOA valveholders for the coils are all plain
types without skirts. L2 and L3 are screened, two of the
cans and lids in which they are supplied being used for
this purpose. Each lid, after having had a central
section cut out, is clamped between the valveholder and
chassis, and a small central hole is drilled in the
bottom of each can. When the coils are inserted, the
cans are screwed in place over thgm: The scheme is
illustrated in the leaflet provided with each coil, the
cans being specifically dimensioned for this purpose.

Leads from the bottom fixed vane tags of VC1, 2, 3
pass through holes in the chassis to the points shown in
Fig. 5. The lead from VCI connects to VC7 and is kept
clear of VC2 wiring. Other leads pass up.to the fixed
vane tags of VC4, 5, 6, as in Fig. 4. The moving vanes
of all variable capacitors are connected to chassis at
chassis tags positioned close to them.

Connections to S1(a) (b) (c) are shown in Fig. 5.
S1(a) short-circuits the a.g.c. line to chassis, SI(b)
applies the regulated 150 volt supply to R18 and the
b.f.o., whilst S1(c) disconnects h.t. from the i.f. and r.f.
stages in its central position.
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DIODE TAGSTRIP

A 4-way tagstrip takes the components in the circuit
following diode D1. This tagstrip is wired as in Fig. 5.
The components should be kept close together, near the
chassis underside and away from the choke, in order to
avoid possible pick-up of hum. D1 must be wired with
the polarity shown.

The 3-core mains lead passes through the grommet
in the rear chassis apron and should be reliably
anchored inside the chassis. Take the blue neutral lead
up through a hole in the chassis to tag ‘O’ of T2 primary.
Take the brown live lead to S2, on VR2. Run a lead
from the second tag of S2 to the appropriate voltage tag
on T2 primary (usually 230V’ or ‘250V?). This last lead
and the neutral lead should pass through chassis holes
fitted with grommets. Both live and neutral leads
should be kept well away from the diode tagstrip.
Connect the yellow-green earth lead reliably to the
chassis tag adjacent to VR2. Fit the cord with a mains
plug having a 2 amp fuse, correctly connected. Make
quite certain that the yellow-green lead connects to the
earth pin of the plug.

Leads from the secondary of T1 run to the speaker
sockets on the rear chassis apron. Connected to the
internal speaker are two flexible leads terminated in
plugs which are inserted into these sockets. This allows
easy connection of an external speaker or a speaker
muting circuit,

As was mentioned earlier, the front panel hole
between VR1 and VR2 is available for an on-off
switch for the crystal marker, should it be decided to
add this at a later date. If the crystal marker facility
will not be required the hole can alternatively take a
2-pole 2-way rotary switch which controls the beat
frequency oscillator. One pole of this switch would
apply the 150 volt regulated supply to R18 whilst the
other pole short-circuited the a.g.c. line to chassis when
the b.f.o. was turned on. S1(a) (b) (c) could then be
replaced by a single pole 2-way rotary switch which
controlled h.t. in the same manner as Si(c) and which
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A closer look at the receiver underside. The
crystal marker stage was fitted when these
photographs were taken

would function as a standby switch.

The tuning indicator holder is mounted as in Fig. 6,
with the bracket being held by the tuning escutcheon
securing nuts. Colour coded leads pass from point ‘X’
to the 6.3 volt line, to h.t. positive at the junction of
R21 and R24; and to thea.g.c. lineat R1.

The rectifiers D2 and D3 are supported by their wire
ends between T2 h.t. secondary tags and the insulated
tag of a 2-way tagstrip, as in Fig. 4. A lead passes from
the insulated tag to choke CHI1. Be sure the rectifiers
are connected with correct polarity.

The input lead from the aerial socket passes out
through the side of the chassis, runs along on the out-
side and then enters the chassis again near S1(a) (b) (c)
to couple to tag 8 of L1.

- In general, it is helpful to use several colours for
wiring up. For instance, red could be employed for h.t.
positive circuits, blue for heaters, and white for a.g.c.
wiring. The use of coloured wire simplifies later
additions. The h.t. positive, heater and a.g.c. wires are
run close to the chassis underside. All other leads
should be short and direct.

ALIGNMENT

If a signal generator is available this can be used
to help align the i.f. transformers and to set range
coverage. However, satisfactory alignment is possible
without a generator.

To set up the i.f. transformers, tune in a signal which
causes deflection in the EM84 with VR1 at maximum
gain. A steady signal is required, such as that from a
medium wave B.B.C. transmitter. At the same time the
signal input to the receiver should be small, and the
signal should be picked up with the aerial disconnected
or with a very short wire being used. All the i.f. trans-
former cores are then adjusted a little, as necessary, for
maximum signal strength as shown by the tuning
indicator. Once adjusted, these cores are left .alone and
should not be moved during subsequent trimming.

To adjust the r.f., frequency changer and oscillator
circuits, insert one set of coils and place the cans on
L2 and L3. Connect a normal aerial. Set VC7, VC8
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and TC1 at about half maximum capacitance. Tune in a
fairly weak signal near the low frequency end of the
range and adjust the cores of L1 and L2 for best signal
strength, as shown by the tuning indicator. If, with VCI,
2, 3 at maximum capacitance, the range-end frequency
is not suitable, adjust the core of L3 to correct this, and
re-adjust the cores of L1 and L2 for best results.

Subsequently tune in a fairly weak signal near the
high frequency end of the range. VC7 and VC8 should
then peak up quite sharply for maximum sensitivity.
Some control over the high frequency range-end
frequency is given by TCIl, but it must always be
possible to peak signals with' VC7 and VC8 at settings
which are between their maximum and minimum
capacitances.

After tuning in a signal near the high frequency end
of the range and then setting VC7 and VC8, re-tune to a
signal near the low frequency end of the range. Make
any small adjustment necessary to the cores of L1 and
L2 without altering the settings of thé trimmers VC7
and VCS8. Satisfactory reception should then be obtained
over the whole range, though VC7 can be adjusted to
peak up weak signals or when changing the aerial. The
core of L3 can be locked with a 6BA nut. On Ranges
4 and 5 avoid trimming, at the high frequency end, to a
second channel signal. If a signal is picked up at two
points on the dial separated by twice the i.f. (slightly
less than IMHz) the correct receiver tuning point for
trimming is that which corresponds to the lower
tuning capacitance. This ensures that oscillator fre-
quency is higher than signal frequency.

Any other ranges provided are dealt with in the
manner just described. If adjustments to the cores of
L1 and L2 are a little in error this is shown by the need
for frequent re-adjustment of VC7 and VC8 when
tuning across the range.

B.F.O. ADJUSTMENT

To adjust the b.f.o. core, tune in a steady a.m.
signal correctly and switch to ‘CW/SSB’. Set VC9 to
half its maximum capacitance. Adjust the core of the
b.f.0. coil, L4, until a strong audio heterodyne is heard,
and then set the core to produce zero beat. Rotating
VC9 either way from its central position will then
produce an audio tone which rises in pitch.

The b.f.0. is not normally used for a.m. reception.
To receive c.w., adjust VC9 either side of the signal, to
produce the wanted audio tohe. Occasionally one side
may result in less interference from neighbouring
signals than the other.

To receive s.s.b., VC9 has to be tuned to provide a
carrier which replaces that suppressed during trans-
mission. If the control is set incorrectly, resolution of
the transmitted speech is not possible. The way in
which the b.f.o0. control operates will soon become clear.

For a.m. reception r.f. gain is normally near maxi-
mum, with volume adjusted by the audio gain control.
But for c.w. and s.s.b. reception, audio gain must be
set near maximum and signal strength reduced as
required by turning back VR1.

EXTRA STAGES

In next month’s concluding article, details will be
given of the optional extra stages which can be added
to the receiver.

(To be concluded)
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Extension
Speakers

for

Transistor Radios

By R. N. Soar

v

Improving the audio quality from personal portables

THE DRAWBACK WITH SMALL TRANSISTOR RADIOS IS THE

poor quality of the sound they reproduce, this being
mainly due to the tiny speakers which are fitted in them.
When the receiver is in use at home, however, it is
possible for its output to be coupled to a larger speaker
or speakers mounted in a cabinet which provides ade-
quate baffling. The external speaker or speakers will
then give an improved ‘audio output, this having an
extended response at the lower frequencies together
with a freedom from the overloading which is evident in
the internal speakers of small radios. Furthermore, a
fraction of the higher audio frequencies can be fed back
to the speaker in the radio, which will then function as a
tweeter.

The scheme is feasible with most radios having a
personal earphone socket which causes the internal
speaker to be muted when an earphone jack plug is
inserted. The receiver has to.be modified by the fitting
of an additional jack socket.

Fig. 1. An output circuit encountered in many
portable transistor radios
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OUTPUT SOCKET

The conventional output circuit for a small transistor
radio has the form shown in Fig. 1. When no plug is
inserted in the earphone socket the internal speaker is
coupled direct to the output stage of the receiver.
Inserting a plug in the socket disconnects the internal
speaker and couples the a.f. output to the earphone.
Both- the internal speaker and the earphone have a
common connection at one of the supply rails of ‘the
receiver. In some sets this will be the rail which connects.
to chassis, whilst in others it will be the opposite supply
rail.

The receiver is modified by fitting an additional Jack
socket to it, as shown in Fig. 2. The added socket must
be a different type to the one already fitted. If the
existing jack socket is a 2.5mm component then the
added socket must be 3.5mm, and vice versa. The new
socket is wired to the speaker and the appropriate

From output
stage

o—AV [ | Earphone

. B socket
Internal
speaker [

Pos. or neg.
supply rail
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From output
stage 8

<

Added

socket
[ ]

pii———

g

Pos. or neg.
supply rail

supply rail as shown.
_ An external speaker or speakers may then be plugged
in as illustrated in Fig. 3, where it can be seen that con-

nection is made to the receiver output stage via the ear-

phone socket. The impedance presented by the external
speaker or speakers must not be less than the impedance
of the internal speaker in the receiver. The author finds
that it is possible to obtain 3Q speakers from discarded

television receivers at quite low prices. Three 3Q.

speakers in series fitted in a single cabinet would couple

External

F.'_L speaker
_— or

Fit in earphone speakers

socket

--Et___- s

L

-4l

see textT

Fit in added .
socket

Fig. 3. How the external speaker or speakers and
series tweeter capacitor are wired

Fig. 2. An added jack socket is fitted to the radio
for the moaification described in this article

comfortably to a receiver whose internal speaker has an
impedance of 8Q. Even a single speaker of the correct
impedance and having a diameter of about 4 to § in.
should give a better performance than the 2 to 24 in.
internal speaker typical with personal portables.

TWEETER

Coupling back to the receiver internal speaker is
provided by a jack plug which fits into the added socket.
This coupling is achieved via capacitor C. The capacitor
offers reducing reactance as frequency increases, where-
upon the receiver internal speaker can function, with a
lower signal input than normal, as a tweeter.

If the receiver is stood on top of the external speaker
cabinet the high frequency sound frem its own speaker
will blend in with the lower frequencies from the ex-
ternal speaker cabinet. The receiver speaker and the
external speaker or speakers should be correctly phased,
as indicated by the plus signs in Figs. 2 and 3. Connect a
1.5 volt cell to the receiver speaker with positive to the
non-earthy speaker tag and observe whether the cone
moves in or out. Then apply the cell to the external
speaker or speakers, find the speaker tag which gives the
same cone movement when it is positive, and then mark
it in some convenient way. This is the speaker tag, or
tags, indicated by the plus sign in Fig. 3.

The value of C in Fig. 3 is left to personal choice. The
author obtained good results in an 8Q system with a
2uF capacitor here. The capacitor has to be a non-
electrolytic type, and it can be mounted in the external
speaker cabinet. )

The receiver modification does not alter its portability
When the two jack plugs from the external circuit are
removed the radio may be used just as before, either
with its own internal speaker or with an earphone. I

BACK NUMBERS

For the benefit of new readers we would draw attention to our back number service.

We retain pastissues fora period of two years and we can, occasionally, supply copies more than two year old.
The cost is the cover price stated on the issue, plus 6p postage.

Before undertaking any constructional project described in a back issue, it must be borne in mind that compo-
nents readily available at the time of publication may no longer be so.

We regret that we are unable to supply photo copies of articles where an issue is not availablg.
Libraries and members of local radio clubs can often be'very helpful where an issue is not available for sale.
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MITHY ENTERED THE WORKSHOP,

switched on the lights, and glanced
around him keenly. A glint came into
his eyes as he noticed the partly
disassembled monochrome television
receiver which stood on his bench. He
had just begun work on this set before
the weekend intervened. Now, at the
start of a sharp October Monday
morning, he looked forward to the
challenge that the receiver presented
to him.

He took off his raincoat, hung it on
the hook behind the door and then
slipped on his overall jacket. He
walked purposefully towards his bench
then stopped and stiffened.

The sound of a shambling, shuffling
gait was just audible from the other
side of the door.

FOOT TROUBLE

The irregular stumbling footsteps
became louder and louder. Suddenly
the door was flung wide open and
Smithy’s assistant, Dick, staggered
into the Workshop. He followed an
erratic path towards his bench and
then sank gratefully down on his stool.

“Ye gods,” expostulated Smithy.
“Wl;?.’t on earth is the matter with

“I’m having trouble with my foot,”
replied Dick, wincing. “‘It’s been
getting gradually worse all over the
weekend, and this morning it was
really terrible. If I wasn’t so dedicated
to my work, I wouldn’t have come in.”

Smithy gazed distrustfully at his
assistant.

“Which foot is it?”

“My left one. I can hardly put any
weight on it at all.”

Smithy looked down at the defec-
tive member. For once, Dick was
wearing respectable brown leather
shoes, and there did not appear to be
any obvious irregularity in these or any
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distortion in the shape of the left
ankle.

“Humph,” grunted Smithy un-
certainly. “Well, 1 suppose you’d
better take things easy for a while.
Perhaps your foot will get less painful
if you rest it for a bit.”

“All right,” replied Dick obligingly.

He spied the television receiver on
Smithy’s bench.

“Tell you what I’ll do,” he offered
eagerly. “If it’s O.K. with you, I'll give
you a hand with that set you’ve got
there.”

Smithy considered this suggestion.
It would at least, he decided, enable
him to keep an eye on his assistant.
Indeed, Dick could actually be of some
help.
“Very well then,” he stated. “‘I’ve
got some voltage checks to do on it
next, so you might as well tell me what
the meter readings ace.”

Dick - hobbled over to Smithy’s
bench, dragging his stool behind him.
Eventually, and after many grimaces
indicative of intense pain, he succeeded
in perching himself on the stool

From
aerial

T -
un.er VlSlor? 2
unit I.F. amplifier

Vision

detector e

This month Smithy the
Serviceman, accom-
panied by his able
assistant Dick, embarks
on the repair of a gated
a.g.c. circuit in a 625
fine monochrome TV
receiver. He also exhib-
bits quite unexpected
talents in the field of
chiropody

‘““What,” he asked, “‘is wrong with
the set?”’

“There’s no sound or vision,”
replied Smithy. “It’s one of those
single standard 625 line mains-battery
jobs, and I'm getting an unmodulated
raster on it. But no actual vision.”

““No sound or vision, eh?”’ repeated
Dick musingly. “The fact that you’re
getting a raster does at least mean that
the frame and line timebases are
working.”

“True,” confirmed Smithy, “and
that’s just as far as I got before 1
packed in work for the weekend. Now,
since both sound and vision are mis-
sing it’s very probable that the fault is
in one of the amplifying stages before
the 6MHz sound take-off point. As
you know, in 625 line receivers the
sound is taken off as a 6MHz inter-
carrier signal after the vision detector.
In some sets, it’s taken off after the
emitter follower which usually comes
after the vision detector, but in this
receiver the sound take-off point is
immediately after the detector itself.”
(Fig. 1).

6MF—1? ‘ FM To AF
amplifier discriminator amplifier
Vision "

] emitter (et V90 Lo, cpT
follower bl

Fig. 1. In some 625 line receivers the 6MHz sound inte'rcarriér signal
is taken off immediately after the vision detector
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“Fair enough,” commented Dick.
“Then the troubel should lie in either
the tuner unit or in the vision i.f.
stages. Or, come to that, in the vision
detector circuit as well.”

“Correct,”  confirmed  Smithy.
“Since it’s a straightforward case of
loss of signal, we may be fortunate
enough to find a nice obvious faulit.
I’ve got the service manual out for the
set, and I'm now going to have a quick
dig around to see what the voltages are
in the stages before the vision detector.
The i.f. stages will do for a start.”

Smithy turned on the receiver,
switched his testmeter to a voltage
range and clipped its negative lead to
the receiver chassis. After consulting
the service manual, he applied the
positive test lead to the circuit board.

““What voltage have I got here?”

Dick leaned over and glanced at
Smithy’s testmeter.

“The meter’s showing 25 volts,” he
replied.

EMITTER VOLTAGES

“That seems reasonable enough,”
commented Smithy, removing the
positive test prod. “I’d connected the
meter to the positive supply rail for the
last two i.f. stages. What’s the meter
say now?”’

‘“Let’s see. Ah yes, 19 volts.”

“And that,” stated Smithy, “is the
positive supply voltage to the first two

i.f. transistors. It’s lower than the
previous voltage because there’s a
decoupling resistor between the two
supply rails.”

*‘Here,” put in Dick, “hang on a
minute!”

“What’s the trouble?”’

“Isn’t this set one of the type which
runs from the mains or from a 12 voit
battery?”

“Ttis.”

““Then how do you get supply volt-
ages of the order of 25 volts?”

“You get them,” explained Smithy
patiently, “from the line output trans-
former. These mains-battery sets oper-
ate with a stabilized supply of around
11 to 11.5 volts. Higher supply voltages
are then obtained either from the line
output stage boost capacitor or from
additional windings on the line output
transformer. In this case, the supply
for the i.f. stages is obtained from the
boost capacitor.” (Fig. 2).

“Oh yes of course,” said Dick rue-
fully. “I’d forgotten about the higher
supply voltages you get from the line
output stage in these sets.”

“O.K. then,” said Smithy busily.
“Now, whenever 'you suspect -any
individual amplifying stages, and if
these stages have series emitter re-
sistors, it’s always a good plan to
check the voltages at the emitters.
These will at once show up obvious
faults such as incorrect bias or open
collector circuits.” (Fig. 3).

$ Boosted supply
Boost Line output
capacit .
+ Stabilized Pl[:L °f [ transformer Js e
(typically V) i ! L
Boost }
dl:?: | _ M BN RIT:,
VT } e - “ st anode
|
|
l »
|
: g X =N
Line output l | ajt T _ Video output
transistor <l stage
> il
h', Line deflection
1] coils
11
1
2%

Fig. 2. Basic line output stage, showing a typical manner in which

supply voltages higher than the stabilized supply are obtained. The

boosted supply may be applied to the i.f. amplifier and a number of

other stages ig the receiver. The supply to the c.r.t. first anode is given

by flyback rectification and that to the video output stage by scan
rectification
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After another glance at the service
manual Smithy re-applied his positive
test prod to the circuit board, then
waited expectantly.

““Well?” he said irritably after some
moments.

“Well, what ?”’ returned his assistant.
“Pm waiting for you to connect the
meter.” 1

“Darn it all, I've connected the
meter,” snapped Smithy. “I’'ve con-
nected it to the emitter of the first i.f,
amplifier transistor.”

“There’s nothing showing on the
meter.”

“Blow me,” said Smithy unbeliev-
ingly. “Don’t tell me I've struck oil
already! I'm now putting the positive
prod on the emitter of the second i.f.
transistor. What does the meter say
this time ?”

“It still says nothing. The needle is
just staying at-zero volts.”

““This is excellent! I’ve now trans-
ferred the prod to the base of the second
i.f. transistor. Any reading?”’

““Nary a sausage,” replied Dick. “Is
that good 7’

“It couldn’t be better,” stated
Smithy exultantly, as he pointed to thé
service manual. “If you look at-the
circuit in which those two transistors
are connected you’ll see that the second
transistor acts, at d.c., as an emitter
follower. The base bias current for the
first transistor is obtained from the
emitter of the second transistor by way
of the 100Q resistor between them.
Since there’s no base bias on the
second transistor, both the transistors
are turned off completely, and that’s
why we’re getting no sound or vision
in this set.”

Dick frowned.

“I don’t quite get this bias circuit,”
he remarked. “Why not simply feed
the base of the first transistor via a
resistor from a positive supply point
in the usual way?”

“‘Because,” explained Smithy, “these
two transistors are in the two a.g.c..
controlled stages of the i.f. amplifier.
Feeding the a.g.c. control voltage to
the base resistor of the second tran-
sistor automatically ensures that the
first transistor is controlled as well. If
the a.g.c. centrol voltage goes positive
so also does the base, and consequent-
ly the emitter, of the second transistor.
This, in turn, causes the base of the
first transistor to go positive as well.
Coupling the two transistors together
in this manner gives a simple way of
controlling them both by way of a
single a.g.c. voltage input point.”

“] see what you mean, now,” said
Dick thoughtfully. I suppose that if
the a.g.c. causes the bases of the two
transistors to go positive they offer
increased gain.”

“They would do,” said Smithy, *if
the a.g.c. circuit was the sort of thing
you get in portable transistor radios,
and which is referred to as ‘reverse
gain control’. With this circuit, though,
you have what is known as ‘forward
gain control’ and it causes the gain of a
controlled transistor to reduce as the
RADIO & ELECTRONICS CONSTRUCTOR
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Fig. 3. Normally, not all the transistors in a visionif a

of a 4-transistor amplifi

? .amplifier are a.g.c. controlled. Here, the first two transistors
er are those which appear in the a.g.c. Joop. (This circuit is a slightly simplified version

of the controlled i.f. stages and the a.g.c. gate circuit employed in the Thorn 1590-1591 Series of mains/

base current increases. The advantage
of forward control is that the transistor
gives less cross-modulation when it is
biased to give low gain. Normally, you
only bump into forward gain control
circuits in TV receivers, and it can only
be used properly with transistors which
are specifically designed for it. Anyway
that’s enough nattering about forward
gain control. How’s your foot 7’

“My foot?” repeated Dick. “Blimey,
I’d forgotten about it.”

“If the pain’s eased off,”” remarked
Smithy hopefully, “perhaps you could
get on with some work on your own
bench.”

Dick’s face took on an expression of
acute suffering.

“Have a heart, Smithy,” he pleaded.
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battery television receivers)

“You can’t expect a sick person like
me to'go around fixing sets.”

“Come off it,” protested Smithy.
““You don’t do servicing with your left
foot!”

He paused.

“Oh,” he continued thoughtfully,
“I don’t know, though.”

GATED A.G.C.

“Hey,” said Dick hastily, “let’s keep
off personalities and get back to this
set of yours. What I’m really interested
in at the moment is why there’s no
bias voltage on the base of the second
i.f. transistor.”

“All right, then,” conceded Smithy.

“I’ll let you stay here until we finally
run this fault down to earth. Now, the
a.g.c. voltage is obtained from the
gated a.g.c. circuit, and it’s built up
across the 10uF electrolytic with the
22kQ resistor across it. I’ve now got
my positive test prod on the positive
lead-out of that 10uF capacitor. Any
voltage there?”

Dick looked down at the meter.

““Not a thing.”

“Good, good,” said Smithy, switch-
ing off the receiver. ““If this luck of mine
holds out we may soon find that we’ve
got nothing else but a simple’ short-
circuit down to chassis.”

He switched his testmeter to a low
ohms range, held the test leads to-
gether and zeroed it carefully. He
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applied the leads across the 10uF
capacitor.

“Blimey,” said Dick,
“‘there’s a dead short there.”

“Indeed there is,” agreed Smithy
cheerfully. “A very likely candidate
here is the electrolytic itself. Hang on a
jiff, and I’ll hook it out of circuit.”

He picked up his soldering iron and
applied it to the printed circuit pattern.
Carefully, he eased one lead of the
10uF capacitor free from the board,
and then touched its ends again with
the test prods.

The testmeter needle once more
indicated zero ohms.

“How about that, then?’ said
Smithy happily. “This really is my
lucky day.”

“We certainly found that fault nice
and quickly,” commented Dick. ‘““What
I was dreading was that there would be
a horribly complicated snag in the
a.g.c. gate section. I'm always a bit
scared of these a.g.c. gates”

““Well, this particular gate circuit is
a dead easy one to understand,” res-
ponded Smithy. ‘“In fact, nearly all the
current 625 line a.g.c. gate circuits are
simple. They’re nothing like the
involved gate circuits we used to have
with 405 lines.”

“How come that the 625 line gate
circuits are so simple ?”’

“It’s because 625 lines uses negative
vision modulation,” stated Smithy,
“with the result that sync pulse tips
correspond to maximum amplitude of
the transmitted signal. All the gate
circuit then has to do is to turn on
during the line flyback period and
sample the amplitude of the line sync
pulses which appear at the same time.”

excitedly,

“Why have a gate circuit at all?”’
queried Dick. “If sync pulse tips cor-
respond to maximum signal amplitude,
why not have a simple a.g.c. detector
which is on all the time and which
charges up a capacitor to sync pulse
tip level 7’

“If you did that,” responded Smithy,
“the a.g.c. circuit would also respond
to interference pulses. It’s very un-
likely that a series of interference
pulses will coincide with the line fly-
back, periods, whereupon a gated
system produces an a.g.c. voitage that’
is nearly 100% immune from inter-
ference pulses.”

“All right then,” said Dick re-
luctantly. *“You’ve convinced me. Now
tell me how this particular gate circuit
is turned on during the line flyback?”’

Smithy indicated the a.g.c. gate
section of the overall receiver circuit.
(Fig. 4). ’

“Look more closely at the gate
circuit,” he said, ‘“‘and visualise the
waveforms appearing in it. First of all,
there is a pulse voltage which is ob-
tained from a winding on the line out-
put transformer and which is applied
to the diode and, via this, to the
collector of the transistor. The pulses
are negative-going and they only
appear during the line flyback. The
transistor is a p.n.p. type, which means
that its collector requires a negative
supply voltage if it is to be turned on.”

‘“This bit isn’t too hard after all,”
said Dick in a surprised tone. “Be-
cause of what you’ve just said, the
transistor can only turn on and
function as an amplifier during the
periods when the negative pulses from
the line output transformer winding

+19v
4Tkn 3 233k
Ilj
n
IH
Bl " "l'
ik i Winding on §H|
18k ine il
BFI57 n line ‘output it
transformer
120 680,
o ™ - From vision
To 2nd LF. emitter follower
amplifier base =25
Zka opF Ly
Pre-set
L+ E
0 470= contrast
4: e
TnF T TPF - 47kn
.

Fig. 4. The waveforms applied to the a.g.c. gate circuit. The 4.7kQ
potentiometer provides a pre-set contrast (i.e. gain) control; the
customer-operated control varies the gain of the video amplifier and

appears elsewhere in the

overall receiver circuit
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are present. Blimey, that’s the whole
gating action then.”

“Exactly,” confirmed Smithy. ‘“Now
the next thing to look at is the wave-
form applied to the 4.7k pre-set pot
which couples to the transistor base.
This waveform is taken from the
emitter follower which comes after the
vision detector, and it consists of .the
video signal with negative-going sync
pulses. So we now have two things
going for us. The first of these is a
p.n.p. transistor which is turned on
only during line flyback. And the
second is a series of negative-going

sync pulses which are similarly applied -

to the transistor base during line
flyback. What happens if the amplitude
of the vision signal increases ?”’

*“The sync pulse tips go more
negative.”

“SO?”
“So the transistor draws more
collector current.”

‘SMOOTHING" CIRCUIT

Smithy beamed at his ass:stant

“You’re not bad, you know.”

Dick polished his finger-nails on the
lapel of his jacket, and examined them
smugly.

“I tell you,” he said boastfully.
““There are times when I surprise even
myself by my own perspicacity.”

“Don’t push it,” warned Smithy.
“Well, we’ve now got through the first
basic stage in understanding this gated

a.g.c. circuit. Before passing on to the
next stage, let’s quickly look at the
emitter circuit of the transistor. Con-
nected to this emitter are a 3.3kQ
resistor, a 470Q resistor, and a second
10uF electrolytic. All that these three
components do is to hold the emitter
at a convenient voltage level and
ensure that it’s decoupled, and we don’t
need to bother about them any more.”

‘““What about the first 10pF electro-
lytic?” asked Dick. “The one which
you found was short-circuit.”

“That’s what can be loosely des-
cribed as a ‘smoothing’ component,”
replied Smithy. “We know that the
transistor draws increased collector
current when signal amplitude goes up.
However, the increased collector cur-
rent occurs only in short pulses during
the line flyback, and we need some sort
of ‘smoothing’ circuit if we’re to ob-
tain a steady a.g.c. voltage from these
pulses. The 10uF capacitor provides
part of this ‘smoothing’. The following
680Q resistor and 4.7uF capacitor
complete the ‘smoothing’ process.”

Dick scratched his head helplessly.

“I’m a bit lost, Smithy,” he con-
fessed forlornly. ‘I just can’t see how
the transistor collector current pulses
get changed to a s;eady voltage across
the 10uF electrolytic.”

“I don’t blame you getting a bit out
of your depth here,” remarked Smithy
understandingly. “If nothing else, it’s
easy to get confused because of the
different polarities in the circuit.”

He pulled his note-pad towards him
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and sketched out a circuit. (Fig. 5).

“This should make things easier for
you,” he went on. “I’'ve drawn the
circuit in simplified form with negative
at the top and positive at the bottom.
Our 10pF capacitor is now below the
chassis with its positive terminal down-
wards. Between the negative pulses
nothing happens because the transistor
is turned off. When a pulse comes
along you get the situation I’ve shown
in my circuit, where the upper end of
the line output transformer winding is
negative and the lower end is positive.
The transistor conducts when the pulse
is present, with the result that the
bottom end of the line output trans-
former winding takes the lower
terminal of the 10¢F electrolyticcapaci-
tor positive. If the transistor turns on
harder its collector voltage is lower in
the presence of the pulse, whereupon
the lower plate of the capacitor goes
even more positive.”

DISCHARGE CURRENT

“I can see it now,” said Dick. “I
suppose that, between the pulses, the
capacitor discharges a little into the
resistor you’ve drawn in parallel
with it.”

“That’s right,” confirmed Smithy.
“Now, since the transistor draws more
current when signal strength increases,
it follows that an increase in signal
strength causes the positive terminal of
the 10pF capacitor to go more
positive. Naturally, the reverse effect
will happen when signal strength
decreases. This time the positive
terminal of the capacitor will go less
positive.”
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MARCONI, PHILCO FIDELITY

6A Albert Parade
Victoria Drive,
EASTBOURNE SUSSEX

ARWICKSHIR
Norman H. Field

HI-FIDELITY

Large demonstration room, Sony, Trio, KEF, B & O,
Sanyo, BSR, Toshiba, Goldring, National etc.

TAPE RECORDERS

Sony, Revox, Tandberg, B &.'0
speclalists. Cassette and 8+rack

ELECTRONICS

All component parts, cartridges,
stylll, radlos, Self 8uild Kits, Disco-
Qroup and P.A. Equipment.

Norman H. Field
ALBANY HOUSE.HURST STREET,
B'HAM B54BJ. Tel:021:622 2323
Specialist Repair Service

EIRE
PEATS for PARTS

ELECTRONIC COMPONENTS
RADIO & TELEVISION

For the convenience- of Irish
enthusiasts we supply
Radio & Electronics
Constructor
Data Books and
Panel Signs Transfers
Also a postat service

Wm. B. PEAT & Co. Ltd.

28 PARNELL STREET
DUBLIN 1
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“In your simplified circuit,” said
Dick, “you show a single resistor
across the 10pF capacitor. In the actual
receiver circuit there are quite a few
resistors connected to the capacitor.”

“True,” agreed Smithy. “I put the
single resistor across the capacitor in
my simplified circuit to demonstrate
that during the pulses from the line
output transformer winding the capa-
citoc charges, and that between the
pulses it discharges. In the actual
circuit the capacitor has a standing
voltage across it which is governed by
the 47k and 22k} resistors across the
supply rails, and by the current drawn,
via the 68042 resistor, by the base of the
second i.f. transistor. The effect of the
gated a.g.c. circuit is to cause this
standing voltage to go more positive as
signal strength increases. A standing
voltage across the capacitor is neces-
sary, of course, because there wouldn’t
otherwise be any bias available for the
two i.f. transistors.”

“Ah yes,” said Dick keenly. “Well,
it’s easy to see the overall picture now.
When a signal is present it causes the
positive terminal of the 10uF electro-
lytic to go more positive. Increasing
signal strength gives a greater positive
voltage again; this increases the bias
current to the i.f. transistors and there-
fore, by the forward gain control
method, reduces their gain.”

“That’s it,” said Smithy. ‘“And
you’ve now got an a.g.c. system set up.
The overall time constant of the system
is to some extent a function of the
capacitance of the 10uF capacitor and
the discharge current which is drawn
from it. The subsequent 4.7uF capaci-
tor will also have an effect on time
constant. In general the time constant
will be such that the a.g.c. voltage
remains steady for quite a large number
of lines.”

Smithy glanced at the circuit board
of the receiver and at the short-
circuited capacitor which was now
hanging on by one lead only. He pick-
ed up his soldering iron, removed the
capacitor and threw it into a waste-bin
at his side.

“Right,” he stated briskly. “Will you
now please go and get me a new 10uF
capacitor from the spares cupboard?
T’ll then be able to get this receiver

finally buttoned up.” :
“Okey-doke,” responded Dick
obediently.

"He stood up, started to walk towards
the spares cupboard, then gave a groan
of distress as his left foot took his
weight. Limping heavily, he tottered
over to the cupboard, found a new
10uF capacitor, then hobbled back to
the Serviceman. ;

Without a word, Smithy took the
new capacitor from his assistant and
soldered it to the printed circuit board.
He then switched on the receiver. The
sound channel immediately became
audible from the receiver loudspeaker
and, after the c.r.t. had warmed up, an
impeccable picture appeared on the
screen. Smithy checked reception on
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all the local channels and then turned
the set off again.

INSTANT TREATMENT

“That’s all right,”” he remarked in a
satisfied tone. ‘“‘Now the next job to do
is to clear up that foot of yours.”

“Here, take it easy,” protested Dick.
“My foot is a job for a foot-doctor,
not an electronic service engineer.”

“Nothing,” returned Smithy loftily,
‘‘is impossible with electronics.”

Before his assistant realised what
was happening, Smithy reached down,
grabbed Dick’s left foot and pulled it
up firmly onto his lap. Dick squirmed
helplessly on his stool.

*“This shoe seems new,” commented

Smithy, as he examined Dickés neat

brown leather footwear, ‘“Usually, the
shoes you wear look like throw-outs
from a bowling alley.”

“T was presénted with these shoes by
one of my aunts,” stated Dick. “I
started wearing them last week.”

“Did you now?”’ said Smithy. ““Well,
we’ll have this one off right now.”

Deftly, the Serviceman removed the
shoe and placed it on his bench. He
then quickly removed the sock and
examined Dick’s foot.

“Ye gods,” protested Dick indig-
nantly as he struggled to retain his
position on the stool. ‘“This is tanta-
mount to personal assault.”

““One obvious thing,” remarked
Smithy, ““is that you won’t ever get
ingrowing toe-nails, We’ll clip those
down for a start.”

Picking up a pair of side-cutters
from his bench Smithy busily applied
himself to trimming Dick’s toe-nails.

“This is more than personal
assault,” snorted Dick furiously.
“You’ve now advanced to GBH level.”

There was no response from Smithy
who, satisfied with the appearance of
Dick’s now-attenuated toe-nails, turn-
ed his attention to the rest of his foot.
Picking up a small insulated screw-
driver he tapped its handle lightly
against the outside of his assistant’s
big toe.

“Strewth,” gasped Dick, trying to
pull his foot away. ‘“You’ve just hit the
place where it hurts!”’

“I’m not surprised that it hurts,
either,” chuckled Smithy. “Those new
shoes have raised the largest corn in all
the world on this big toe of yours.
Well, we can soon find an answer for
that.”

Smithy pulled a cardboard box
containing nuts and bolts and other

small hardware towards him. He poked -

an exploratory finger - through its
contents and then took out a £ in,
rubber grommet. He next picked up a
roll of p.v.c. insulating tape. Placing
the central hole of the gtommet over
the corn, he bound it firmly in place by
winding the tape round his assistant’s

big toe. This task accomplished, he-

replaced the sock and the shoe, tying
up the lace of the latter with a neat
and dainty bow.

*“Try your foot now,” he ordered.

Reluctantly, Dick swung down his
leg then placed his left foot gingerly on
the floor. As he applied more and more
weight, his expression of apprehension
changed to one of incredulous joy. He
took a few experimental steps, then
delightedly walked smartly back and
forth across the Workshop.

“You must be a magician, Smithy,”
he exclaimed gratefully. “This foot of
mine’s as good as new again.”

‘“Well, thank goodness for that,”
replied Smithy shortly. ‘I was getting
a bit fed up with that Long John Silver
act of yours. Do you now feel capable
of doing a spot of work?”

And to this question Dick nodded an
enthusiastic affirmative, after which
peace descended upon the Workshop
as the pair resumed their labours at
their own respective benches.

As a finishing comment; we would
add that had the Serviceman been
practicing on a professional footing,
the now foot-loose Dick could have
had to foot the bill for Smithy’s feat
in curing his foot, even though such a
foot-note might appear both effete
and - if you’ll pardon the term -
corny.

6 - 6 Stereo Amplifier
We understand that the
PN107 transistor employed in
the ‘6 == 6 Stereo Amplifier’
described in the May and June
1974 issues has now become
difficult to obtain. A suitable
alternative is the BC107, and
this has the same lead-out
layout as the BC109 employed
elsewhere in the amplifier.

Using The TBA820
Power Amplifier
In this article, which appear-
ed in last month’s issue, it is
regretted that Figs. 2 and 5 on
pages 112 and 113 were in-
advertently transposed.

“Buy some lucky integrated circuits
today Deary ?”
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Radio Topics

By Recorder
x X XXX xx

TYPE NUMBERS

As the ‘years go by, transistors get
smaller and smaller. And so, darn it,
do the type numbers that are marked
on their bodies! Part of my essential
workshop kit nowadays consists of a
magnifying glass, which I use solely for
reading the type numbers on some of
the tinier devices which pass through
my hands.

A further complication is that the
type numbers on at least some
transistors, and particularly the plastic
ones, are liable to get partly obliterated
simply as a result of excessive handling.
It has to be remembered here that,
once they are made, the vast majority
of transistors are boxed, sent to the
set-makers and then popped into sets,
after which they remain undisturbed
for the whole of the life of the set. This
represents a minimal amount of
handling which any transistor body
identification can withstand. But when

transistors fall into the hands of-

experimenters like myself they may be
wired up into at least half-a-dozen
temporary lash-ups, and the handling
involved can sometimes make their
type numbers virtually undecipherable.
The only practical solution to this
problem seems to be that of keeping
all one’s transistors rigorously separ-
ated in small tins or plastic boxes, each
of which is marked with a single
transistor type number. As soon as an
experimental circuit has been tried out,
the first things to be removed when the
circuit is disassembled are the transis-
tors. These are then carefully put in
their respective boxes, ready for the
next time. A simple approach like this
can save a lot of future frustration,
even if it does involve sending your
family mildly round the twist as you
hunt around the house for further tins
in which to keep the latest transistors
you’ve bought.

Incidentally, if you’re making up

temporary circuits using, say, tagstrips-’

to secure the components, you may
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find it helpful to solder the transistors
in with their bodies pointing down-
wards and their lead-out wires pointing
upwards. The lead layout is then the
same as that in the specification
diagram for the transistor, and this
saves the minor effort which is
required to mentally re-orient the lead-
outs when the transistor is mounted in
its usual manner with its body
pointing upwards. In a final permanent
circuit based on the temporary one the
transistor can, of course, be wired up
in the conventional way.

iDEAS AND INVENTIONS

It seems to be quite some time since
I told you about my more recent ideas
and inventions. I haven’t been idle in
this field, however, and I now take
pride in presenting two of my latest
schemes for your enlightenment.

T'll start off with a do-it-yourself
idea which stems from the preoccupa-
tion of some constructors with dental
matters. One quite often sees pub-
lished hints in which it is suggested
that toothpaste tube screw-on caps be
employed as terminals, as cabinet feet
or even as control knobs. To my mind
these schemes do not take things far
enough and my first idea involves the
use of discarded upper dentures as
control knobs. These can normally be
obtained from elder relatives or, as
surplus, from dental mechanics. A }
inch hole is drilled in the approximate
centre of the denture and it is then
secured to the shaft of the control, with
the teeth pointing towards the front
panel, by means of Araldite or a
similar powerful adhesive. The result
is a control knob of individual
appearance, having a fluted edge
around two-thirds of its periphery
together with a shape which fits
comfortably in the hand. The denture
should not be fitted with the teeth
projecting away from the front panel
as this gives rather a bizarre effect.

HAC SHORT-WAVE
o/ AL KITS

WORLD-WIDE RECEPTION

P
9o

Famous for over 35 years for Short-Wave
Equipment of quality, ““H.A .C.”’ were the
Original suppliers of Short-Wave Receiv-
er Kits for the amateur constructor. Over
10,000 satisfied customers—including
Technical Colieges, Hospitals, Public
Schools, R.A.F., Army, Hams, etc.
1974 “DX” RECEIVER

Complete kit—price £4.30 (incl. p. & p.
& V.AT)

Customer writes: “Australia, India and
America at foud volume.””—*| have now
heard over 300 stations including many
amateurs. I have received 32 Q.S.L. veri-
fied reports—from all continents. An am-
azing one-valver.

This kit contains all genuine short-wave
components, drilled chassis, valve, ac-
cessories and full instructions. Ready to
assemble, and of course, as all our
products—fully guaranteed. Full range of |
other S.W. kits, including the famous
model “K plus” (illustrated above). All
orders despatched by return. Stamped
envelope for free catalogue of kits & com-
ponents. Test Report available.

“H.A.C." SHORT-WAVE PRODUCTS
(Dept. RC.) P.O. Box 16 :
East Grinstead, Sussex RH19 3SN

RADID toxsiniicica
ANNUAL
SUBSCRIPTIONS
to this magazine
may be obfained
through your
newsagent
or direct from the
publishers

ONLY £35.30

per year, post free

Please send remittance with name
and address and commencing issue
required to:

DATA PUBLICATIONS LTD

57 Maida Vale London W9 18N
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The second scheme has much wider
applications and consists of a very
long-term delay switch which operates
over a period of several weeks. A. coil is
wound round the outside of a full tube
of Alka-Seltzer tablets, and it forms
the inductive half of a transistor
oscillator tuned circuit. The oscillations
are rectified and the resultant direct
voltage is applied to the base of a
second transistor as a reverse bias,
causing it to be cut off. A relay coil, or
a triac, is connected in the collector
circuit of the second transistor.

The device is set off by removing the
lid of the Alka-Seltzer tube, whereupon
the anhydrous Alka-Seltzer tablets
commence to absorb moisture from the
air. After a period of several weeks the
water content inside the tube rises to a
level which causes considerable damp-
ing of the coil wound on the tube. As a
result, the transistor oscillator ceases
to. function, the reverse bias is taken
off the second transistor and the relay
or triac in its collector circuit is
turned on.

The unit is reset for a further timing
run by filling the tube with a new set of
Alka-Seltzer tablets.

MACHINE DEPENDENCE

Modern retail methods involve the
supermarket approach. And a super-
market, as anyone who has ever had to
do the shopping will confirm, is an
establishment where you whiz round
and pick up all the items you want in

no time at all and then line up for a
quarter of an hour for the priviiege of
paying for them. "About the only
pleasure to be obtained at the pay-out
queue is that of making morbid
guesses at the home-life of fellow-
shoppers based on the goods they have
selected. Failing that, you can simply
watch the numbers whirl round in the
windows of the cash registers as they
add up the costs of purchases.

Cash registers which do their own
adding up are not at all new, and they
do represent an essential part of super-
market organisation. When, however,
they appear in the smaller type of shop
or business, they can have a marked
effect on the people who run them.

The proprietor of a small local cafe
recently invested in an add-up till, and
it has made a significant change in his
mode of operation, Business in the cafe
is quite slow, and individual purchases
are usually in the region of five to
twenty pence or so. When I popped in
in the old days for a cup of tea and the
odd cake the owner would mentally
.add up the individual items and then
ring up the sum on the register. Now,
however, every single item is entered in
and then added up by the till. If I buy
a cup of tea and a cake, he rings up 5p
for the tea, 4p for the cake, and then
waits expectantly until the till tells him
that the total comes to 9p. Naturally,
he isn’t going to keep a machine of this
nature and do all the adding up him-
self, but there seems to be something
wrong somewhere. With the previous

till he had to press the 9p key only;
now he presses the 5p button, the 4p
button and rhen the ‘add-up’ button.
Three operations where there was
previously only one.

The moral, of course, is that we
introduce time-saving machinery into
our lives and then find that we are
quite often devoting extra time to
actuating such machinery. To take a
further example, most of us, like the
good citizens we are, add the postal
code to our addresses and to the
addresses of people we write to, paving
the way to that auspicious day when
the Post Office will actually instal a
letter sorting machine at our addressee’s
locality. Without postal coding, Post
Office employees, who know the
system inside out anyway, simply sort
the letters without any trouble at all.
The idea behind postal coding is to
speed up further what is already a
perfectly efficient operation. And at
what expense? At the expense of
forcing everyone in the country to
look up and then add a jumble of
letters and figures to each address on
every letter. A few man-hours at the
Post Office are saved — at the cost of
goodness knows how many man-hours
on the part of the millions of people

- who send out letters each day.

After which comments, 1 shall now
clap my hands, summon my runner,
and get him to take this lot off chop-
chop to Data Publications’ Maida
Vale office in the end of his little cleft
stick. L]

PLAIN-BACKED
NEW STYLE SELF-BINDERS

The “CORDEX" Patent
Case will keep vyour
condition. Issues can be inserted or
removed with the greatest of ease.
Specially constructed Binding cords are
made from Super Linen of great strength,
very hard twisted and twice doubled.
They are attached to strong RUSTLESS
Springs under tension, and the method
adopted ensures PERMANENT RESILI-
ENCE of the Cords. Any slack that may
develop is immediately compensated for,
and the Cords will always remain taut
and strong. It is impossible to over-
stretch the springs, as a safety check
device is fitted to each.

PRICE 85p P. & P.18p

including V.A.T..
Availabie only from:—

Self-Binding
copies in mint

for your other magazines

(max. format 71" x 91”)

COLOURS: MAROON OR GREEN

(If cpoice not stated, colour available will be sent)

Data Publications Ltd. 57 Maida Vale London W9 1SN

184

RADIO & ELECTRONICS CONSTRUCTOR




DATURR 19" RACKS

Daturr Ltd. have introduced a new range of high quality 19” racks. The
new racks are of welded steel construction, and are manufactured in seven
heights and four depths.

All sizes of rack have a louvred plinth and louvred top to assist venti-
lation and space has been left in the floor of the rack for cable entry.

Side panels are detachable by undoing a single catch and the rear door
may be hung for right or left-hand opening. All rear doors have locks and
may be removed by lifting out the hinge pins. Shorter doors may be fitted
if required. 1

Daturr supply their racks on castors or skids and also provide electrical
connection of all rack components for safety and RF screening.

Racks are available singularly, in continuous lines of up to five bays or as
angled bays with writing surfaces. Fan and blower units, telescopic slides,
drawers, writing surfaces and front panels are also available to suit most
applications. Front doors of steel or with glass panels can also be specified.

The standard finish is Daturr textured acrylic blue but other finishes
can be supplied to customers’ orders.
Prices start at £70 and current delivery is 8-10 weeks from receipt of

order.

For further information contact: Daturr Ltd., Market Road, Richmond,

Surrey TW9 4NE.

24-WAY D.1.P. SOCKET

Vero Electronics Limited can now announce the enlarge-
ment of their range of high quality D.LP. Sockets, with
the introduction of various 24-way versions.

These are available with mini-wrap or flow-solder
terminations, with the contacts either gold or tin plated.
Body material is grey glass-filled nylon. They, and the
existing range of 8, 14, and 16-way sockets, can all be

supplied ex stock.

Details from Vero  Electronics Limited, Industrial
Estate, Chandler’s Ford, Eastleigh, Hants.

UPGRADED SOUND MIXER

The Millbank Electronics
Group Limited, Uckfield,
Sussex, have introduced MK1I
versions of their popular
MEX 6 and MEX 6P six-
input sound mixers.

The output stage of each
new model now incorpbrates a
transformer to provide a
floating output at line level.
This enhances performance
and produces greater electrical
flexibility by eliminating the
danger of hum loops and
making the equipment suitable
for use on long lines. Floating
output facilities are now fitted
as standard to the entire range
of Millbank mixers.

Both new models are self-
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powered and completely self-
contained, with bass, middle
and treble tone and master
gain controls. Input facilities
may be adapted simply by use
of the standard Millbank
range of 15 plug-in equaliser
circuits which cover all normal
installation, requirements, in-
cluding high and low imped-
ance and ding dong chime

microphone, alarm and tone
pip generators and micro-
phone level limiters. The MEX
6P. model incorporates an
electronic  over-ride priority
system which operates auto-

matically on three of the input’

circuits.

Retail price of the new
MEX 6 is £8548 and thé
MEX 6P is £102.47.

-
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SirciEir
Scientific

SCOPE DUAL-TRACE PROJECT

A straightforward project using |.C.’s enables you
to convert a single-beam ‘scope into a dual-trace
version up to about 1MHz.

HEAR-AND-TELL UNIT

A circuit that eavesdrops on door belis, telephones
and bables — and sounds a warning bell or switches on
a light at any remote location when the door bell ‘or
telephone ring or baby cries.

SWITCHED POWER SUPPLY

A simple power supply which can be switched to
give 400mA in the range 4.5—12V.

ALL IN THE OCTOBER ISSUE OF

glectronics today

international

{(November issue on sale October 18th)

SPEGIAL READER
DFFER

ainclair Scientific
Galculator Kit

ONLY

£14.9a!

{including VAT and Postage)

Using the coupon in the current issue of ETI, you
get £5 off today's price of one of Britain's top
technology projects. The scientific has not 4 but
12 functions including logs, trig and arithmetic,
all in a pocket-sized format. (Offer exclusive to
ET! and open until October 31st).

ELECTRONICS IN CRIME

Both criminals and the police are using sophisticated
techniques in their never ending battle. A major feat-
ure starting in this month’s ET! describes how such
devices as image intensifiers and lasers are being used.

7
SCOOP REVIEW: HEATHKIT'S DIGITAL FMTUNER
One of the most remarkable kits has just been intro-
duced by Heathkit and ET!} is the first magazine to
examine and build it — full report in this month’s
issue.

VIDEQ DISC COLOUR TV

The TelDec system is now ready for production and it
looks like a serious competitor to videotape. Read
how it works in ETI.

‘ON SALE NOW AT YOUR NEWSAGENTS: 2ap
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SMALL ADVERTISEMENTS

Rate: 4p per word. Minimum charge 60p
Box No. 10p extra.

Advertisements must be prepaid and all copy must be
received by the 4th of the month for insertion in the fol- 1
lowing month’s issue. The Publishers cannot be held
liable in any way for printing errors or omissions, nor
can they accept responsibility for the bona fides of
Advertisers. (Replies to Box Numbers should be
addressed to: Box No. —, Radio and Electronics Cons-
tructor, 57 Maida Vale, London, WS 1SN

BUILD THE MULLARD C.C. TV CAMERA. Complete
kits now availabel from Crofton Electronics. Send large
s.a.e. for details to: 15-17 Cambridge Road. Kingston-
Upon-Thames, Surrey. Reply by post. No callers please.

FOR SALE: Polarised relays, suitable for RTTY terminal
units. £1.00. Box No. G235.

HARDWARE SUPPLIES. Sheet aluminium, screws, nuts,
washers, etc. Fascia panels in aluminium, individual
requirements. Printed circuit boards, one-off or small runs,
individual and for patterns published in this magazine.
Send 10p for list. Ramar Constructor Services, 29 Shel-
bourne Road, Stratford-upon-Avon, Warwicks. CV37 9JP.

SERVICE SHEETS for Televisions, Radios, Transistors,
Tape Recorders, Record Players, etc., from Sp with
free Fault Finding Guide. Over 10,000 models available.
S.A.E. enquiries. Catalogue 20p and S.A.E. Hamilton
Radio, 47 Bohemia Road, St. Leonards-on-Sea, Sussex.
Telephone Hastings 429066

WANTED. Early radio books, prior to 1925. Box No. G236.

AERIAL BOOSTERS. Improve weak radio and television
reception. Price £3.10. S.A E. for leaflets. Lancashire Mail
(Brder (R), 6 William Street, Stubbins, Ramsbottom, Bury.

ancs.

UNIQUE VHF KITS, 80 - 180 MHz. Receiver, tuner,
converter. World wide sales. £4.50p. S.W. Kits also
available. S.A.E. for literature. Johnsons (Radio -C),
Worcester, WR1 3QQ.

TRANSISTOR RADIOS. Completely wired, M/L PCB,
speaker, cabinet, leatherette case, earpiece. Sample £3.
TEN for £25. M/W £2, TEN for £15. Post extra. Cook,
ggsli:;.\savhurst Road, Crawley, Sussex. Telephone: Crawley

SUPERB INSTRUMENT CASES by Bazelli. manufactured from
heavy duty PVC faced steel. choice of 174 types. send for free list.
Bazelli Instrument Cases. Dept. 26. St. Wilfrid's. Foundry Lane.
Halton. Nr. Lancaster. LA2 6L T.

CHROMASONIC ELECTRONICS. New list 10p. post free.
Data Dept., 56 Fortis Green Road, London, N10 3HN.

MAGNIFIERS, ideal for wiring printed circuit boards, etc.
4” dia. lens on flexible arm and heavy base £6.00, also
Binomag headband magnifier — £5.70. Available by post
from Revor Optical & Technical, 36 Baker Street, London
W.1. Telephone: 01-836 4536.

COMPONENTS GALORE. Manufacturers’ surplus plus
fall-out. Pack of 500 mixed components includes resistors,
carbon and W.W., capacitors various, transistors, diodes,
trimmers, potentiometers, coils and formers, etc. Send
£1.00 plus 15p p. & p. C.W:0. to Cascade Components
Company, Dept. R. & E., Bankhead Farm, South Queens-
ferry, West Lothian.

(Continued on page 189)
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BENTLEY ACOUSTIC CORPORATION LTD.

All prices inclusive of V.A.T.
The Old Police Station, Gloucester Road, LITTLEHAMPTON Sussax. PHONE 6743
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BW6 .90 oL1S .75 ECC85 .40 HVR2 1.00 PYSO00A BCI18 .23
6BW7 .74 30L17 .70 ECC88 .44 HVR2A B BCZ11 .4

Z6 .49 30P12 .80 ECF80 .34 f PYBOO .40 BF159 .
6C4 .35 30P19 .75 ECF82 .38 KTW61 PY801 .40 BF163 .22
6C6 .40 30PL1 .85 ECF86 .75 1.50 QQVOo3{ BF180 .
6CL6 30PL13 .95 ECH351.25 KTW62 10 1.75 BY100 .
6CUs .75 30PL14 ECH42i.00 1.50 R19 .55 BY126
6ES  1.00 5 81 .33 KTW63 u2s 85 BY127

F1 k75, 35L6GT.75 ECHB83 .44 4 U .75 0A91
6F6G .50 Isw4 SO ECHB4 .44 KT66 2.50 ulel .75 OA9S

18 .55 3524GT.70 ECL80 .55 PABC80 Usol .85 oCc23
6F23 .80 35Z5GT ECL82 .34 -3 UABCS80 OC24 4
6F28 .67 75 ECL83 .70 PC86 .60 .40 0OC25 .4
6H6GT .25 50B5S .85 CL86 .40 PC88 .6 UAF42 .60 C44
615GT .45 0C5 .60 EF22 1.50 PC97 .3 UBC41 .60 0OC45

6 .30 SOL6GT.65 EF40 .75 PC900 .4 UBCS81 .45 OC46
6KIG .30 SA2 .60 EF41 .70 PCCB4 4 UBF80 .40 OC70
6K8G .45 ATP4 .50 EF80 .26 PCC85 .44 UBF89 .40
6L6GC .58 Z3t .60 EF83 1.00 PCC88 .60 uc92 .45 OC72
6Q7G .50  DAF91 .30 EF8S .34 'CC89 .50 UCcCss .75 0C74
6Q7GT .50  DAF96 .50 EF86 .30 PCC189.60 UCCBS .45 0OC75
65G7 44 DF91 .30 EF89 .27 PCF80 .40 UCF80 .70 C78
68J7 .55 DF96 .50 F9l .37 PCF82 .35 UCH42.75 0C78D .1
6V6G .17 DK9I .45 EF92 .50 PCF84 .5 UCHSI .40 OC8t .12
6V6GT .45 DK92 .70 98 .80 PCF86 .6( UCLS2 .38 OC8ID .12

4 40 D 60 EF183 .30 PCF801 .5 UCLE3 .65 ocs2 .12
6X5GT .40 DL92 .40 EF184 .35 PCF802.5 F41 .70 OC82D .12
B6 75 DL96 .55 EH90 .55 PCF805 .8 UFg0 .35 0Cs3 .22
7Y4 75  DY87/6 .35 EL32 .50 PCF806.5: UF8s .44 oCcss .26
9D7 65 DY802 .33 EL34 .66 82 .35 ggg 1.00 0C202 .47

PCL82 X g
PCL83 .66 40 OC205 47
All goods are unused and boxed, and subject to the standard 90-day
guarantee. Terms of business: Cash or cheque with order only. Despatch
charges:- Orders below £5, add 10p per order up to three items, each addi-
tional item 3p extra. Orders between £5 and £10 add 25p total. Orders over
£10 post free. Same day despatch. Terms of business available on request.
Any parcel insured against damage in transit for only 3pextra per parcel.
Please enclose S.A.E. with all correspondence.

ENGINEERS

FREE

YOURSELF FOR A . :

BETTER JOB - MORE PAY!

Do you want promotion. a better job,  This helpful guideto success should be

higher pay? "New Opportunities™ shows  read by every ambitious engineer,

you how to get them through a low-cost Send for this helpful 76 page FREE book

our home study course. There are no  now. No obligation and nobody will call

]necaorl'(ls 10 DUy and you can pay-as-you- on y‘&’i‘i‘c‘l It could be the best thing you
. ever L

W BN B CUT OUT THIS COUPON Wi Il SRE IR
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the address below.

Copgter Gatpentry O Terber P
I Elécv.ronlc CivilErég, B TELECOMMS. GENERAL B l
ng. onst. Eng. -

MECHANICAL  Elec.Eng. 0] Heat&Vent. O che® " O Aeric.Eng. 0O
AMSE. Install. & Inst. of Telecoms. (1 C.E.I. a

(Mech) o Wiring a Bullders O prac. Radio Gen.Educ. O
DieselEng. O Inst. Works & Elec Slide Rule O
Inst. Motor MANAGEMENT and (with kity (O Relrigeratn. O

Ind. O Computer Highway Radio G.C.E. a
Maintenance TOg. 0 . Supers. Amateurs [

Eng. O Management [ Painting & RadioServ. ()
Mechanical Prod. Eng. B Dec. TV Main & 6.C.E. 58°0°

Eng. g Qual. Controi Surveying O ~ Serv. 0 | & A LEVELS
Welding O Storekeeping [ %

Work Study (3 ORAUGHTSMAN-  AUTO & AERO
Etﬁg}ﬁhcnﬁé" WorksMan. O S, o\ 0 ATIWME O Coaching £
‘oaching for

AMS.E. CONSTRUCTIONAL Gen. AE.C.Cert. [0 manymaior I

(Elec) O AMSE. Draughts. (0 AutoEng. 0 examinations
C&GElec. {Clvil) [ Tech. C& G Auto

Eng. 0 Architrcture ([ Drawing O Eng.

To: Aldgrmaston College.Dept. BRE 90/Reading, 'RG74PF[ BRE 90 ~
NAME (Block Capitals Please) l
I ADDRESS l
Other sublecls Age I
Accredited by C.A.C.C. Member of A.B.C.C.
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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0, Brochure, without o_bligation to: _ : l

0 BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept AX 1074 |
Qﬂ P.O. Box 156, Jersey, Channel Islands. I
NAME = b [

-ADDRESS Block caps please [

DENCO (CLACTON) LIMITED
355-7-9 OLD ROAD, CLACTON-ON-SEA, ESSEX

Our components are chosen by Technical Authors and Constructors throughout
the World for their performance and reliability, every coil being inspected twice
plus a final test and near spot-on -alignment as a final check.

Our General Catalogue showing full product range o 24p
DTB4 Transistor & Valve circuitry for D.P. Coils P 24p
DTB9 Valve Type Coil Pack Application circuity - 24p
MD 1 Decoder Circuitry for Stereo Reception - 24p

All post paid, but please enclose S.A.E. with all other requests in the interests of
retaining lowest possible prices to actual consumers

188 RADIO & ELECTRONICS CONSTRUCTOR
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SMALL ADVERTISEMENTS
{Continued from page 187)

BATTERY ELIMINATOR KITS. Our well-known Mini
Mains Pack Kits now complete with drilled insulated base
32 x 55mm. Fits into space of most large transistor
batteries. Easy wiring: instructions. Safe: silent mains.
transformer. silicon rects., smoothing capacitor, all top
§rade For any ONE of these voltages (stvge which): 3V,

00mA max.: 6V. 180mA: 9V, 120mA; 18V. 60mA. £1.50,
VAT INCLUDED. By mail only, U.K.-post 5p. Ama-
tronix Ltd., 396 Selsdon R.oad. South Croydon, Surrey,
CR2 ODE.

FM RADIO Transmitter Modules complete with microphone
and battery. Four simple connections only required.
Return of post delivery. £4.50. E.E.S. Ltd., The Airport,
Exeter, Devon.

OWN THE BEST 48 page components catalogue around!
For only 50p post free. Box No. G241.

TELEVISION VALVES 10p each: ECC82, ECH84, EF80,
EF183, EF184, DY86/7, PC86, PC88, PCF80, PCF801l,
PCF802, PCC84, PCC189, PY33, PY800, PY88, PCL82,
PCL84, PCL85/805, PL36, PL504. P. & P. 10p. Electronic
Mailorder, Ramsbottom, Bury, Lancs.

BUMPER CONSTRUCTORS HARDWARE PACKS.
Containing 50 assorted spacers, good assortment of 2-4
and 6BA screws, nuts, plain and shakeproof washers,
self-tapping screws, cable-clips, eyelets, and grommets,
etc. At least 400 new parts, a bargain while stocks: last.
Only £1.00 per pack plus 20p postage. New lists available,
70 Electro-Mech Products, 7 Chantry Avenue, Bldeford
Devon.

FOR SALE: 1000 mixed resistors £1.00, postage 25p. 10
mixed 3-5-7-10W resistors 25p. 10 untested unijunction
transistors 50p. 10 mixed crystals 50p. Sinclair digital
multimeter DMI £47.50. Digital multimeter kit £80.00;
S.AE. for details. Panel mounting neon 15p. 6V 5W
soldering iron 1/16” bit £2.00. ZN414 i.c. £1.00. Box No.
G243.

EXPERIMENTERS! Hundreds of unusual items cheap.
List No. 9, 6p. Grimsby Electronics, Lambert Road,
Grimsby, Lincs. (Callers Saturdays only).

ANTIQUE WIRELESS ENTHUSIASTS. For valves,
spares, service data and complete sets, 1920-1950, contact:
Tudor Rees, 18 Brook Road, Mangotsfield, Bristol.
Telephone: 0272-565238.

FOR SALE: Pye pocketphones, untested, £20.00. Pair infra-
red monoculars, untested, £2.00. Binatone stereo cassette
deck, £50.00. Venner type 8-day reconditioned time switch,
£2.50. Box No. G244.

150 RESISTORS (Hi-stabs etc.) 50p. 20 1}” fuses (many anti-
surge) 50p. 50 Mullard Z700U 75p. Add 75p postage.
C. W. O. Hughes, 1 Quarry Green, Liverpool L33 8XY.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Amateur
and Broadcast Translation, Technical and Identifica-
tion Dept. — both Broadcast and Fixed Stations, DX
Certificates, contests and activities for the SWL and
transmitting members. Monthly magazine, Monitor,
containing articles of general interest to Broadcast and
Amateur SWLs, Transmitter Section and League
affairs, etc. League supplies such as.badges, headed
notepaper and envelopes, QSL cards, etc., are available
at reasonable cost. Send for League partlculars Mem-
bership including monthly magazines, etc., £2.00 per
annum. (U.K. and British Commonwealth), overseas 6
Dollars or £2.50. Secretary ISWL, 1 Grove Road, Lyd-
ney, Glos., GL155JE.

{Continued on page 190)
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AUDIO BARGAINS

3 TRACK
ONLY £10

incl. P. & P.

The latest B.S.R. 8 Track Cartridge Replay Deck.
Ready to install in your Hi-Fi Stereo System.
This unit comes complete with Hi Gain Stereo Pre-Amplifier,
4-Programme Indicator Lamps, Track Selector Switch, ail
leads and plugs, etc. for 230 volt A.C. mains operation.

d Wams G AMP

nl £1 u Incl. P. & P
0 y . Order Code I CA.1

On P.C. Board with all components or 2 on
one board for £2.60. Order Code I.C.A. 1/S.

These amps are supplied with a free booklet. on
connecting up, specifications and easy to build
_projects using the I.C.A. 1.

5W & 10W AMPS

10W o £2.26

incl. P. & P.

These matchbox size amplifiers have an exceptionally good
tone and quality for the price. They are only 21” x 12”. The 5W
amp, wili run from a 12V car battery making it very suitable for
portable voice reinforcement such as public functions. Two
.amplifiers are ideal for stereo. Complete connection details
and treble, bass, volume and balance control circuit diagrams are
supplied with each unit. Discounts are available for quantity
orders. More detalls on request. Cheapest in the U.K. Built
and tested.

Now available for 5 £ 10WAMPS

Pre-assembled printed circuit boards 2” x 3“ available in
stereo only, will fit -15 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick up cartridges. £1.10

Stereo Pre-Amp 2 (Pre 2) This unit is for use with magnetic
pick-up cartridges. £1.55

Stereo Tone Control (STC). This unit is an active tone control
board and when used with the right potentiometers will give bass
and treble boost and cut. £1.10

Instruction leaflet supplied with all units. Post and

Packing included in prices.

rlose € far 0 Tk W)

! enclose £.. ..... fOTEEPIA . 8 Tracks/........
Amps/........ 5W Amps/........ 10W Amps/. ..
I Stereo Pre-Amps 1........ Stereo Pre-Amps 2 .. ..... l

Stereo Tone Controls (Pleese insert quantitiés and delete those
I not applicable). l

I Address ........... ..... R A 1YL s ot o I

............................................

Dept C, 222/224, West Road, I

I Bl PRE PAK Westcliff-on-Sea, Essex SSO SDF

C&M\Nam Tel: Southend (0702) 46344
mas mee DD EED TEE IS
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ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion. a better job.  This helpful guide to success should be
higher pay? "New Opportunities’ shows read by every ambitious engineer.

you how to get them through a low-cost Send for this heipful 76 page FREE book
our home study course. There are no now. No obligation and nobody will call
lbooks 10 buy and you ¢an pay-as-you- on y%ga It could be the best thing you
earn, ever did.

SN EERECUT OUT THIS COUPON B il IR IS
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post L0 the address below.

ild-As-You- Electronic i) CITY & GUILDS
I B oyt Engineering Ingtallations and
| Hing
PRACTICAL a Computer u}
l RADIO AND Electronics CITY & GUILDS
ELECTRONICS Electrical
(with kit) Computer a Technicians
3 Programming
Electrical u} CITY & GUILDS
Engineering General Radio (m] Telecommunications
Electrical _ u] and TV _ R
“’:;‘ve."?"“s Engineering Exam etc. etc.
ot Al Radio Servicing, o
lectrical M otatenagoe G.CE. 50
Draughtsman- ERARET s v & "A’ LEVELS
hi) ;
Elzct:iul 3| “Transistor Coaching for many
Mathematics Technology major examinations I
To ALDERMASTON CDLLEGE, Dept BRE 395, READING RG7 4PF | BRE 95 §
NAME (8loch Capitals Please} I
l ADDRESS I

Other subiects Age I
Accredited by C.A.C.C. Member of A.8.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

FREQUENCY LIST TRANSFERS

We have a limited supply of sheets of Dial
Frequency Transfers in black. Short Wave fre-
quencies 1.8Mc/s to 32Mc/s and 144Mc/s and
146Mc/s. Includes amateur band marker frequen-
cies at 100kc/s points and other short wave
frequencies from 2 to 32Mc/s at every 500kc/s
points. Each frequency is repeated. Two sheets
for 5p, five sheets for 10p, postage 3p.

DATA PUBLICATIONS LTD.,
57 Maida Vale, London W9 1SN.

= /"
S At g
(Y gz £13-95
INC. FtAME Tipg(/
A precision tool using a combination or g
butane and compressed oxygen or
micronox. U.S.A. manufactured.
Gives a flame of pencil lead =
thickness. Adjustable =

temperatures
up to 5,000°F. o

Lights instantly. No priming. Cuts metals, welds,
brazes and solders etc., gold and silver. ldeal for
electronic construction and all fine precision work, clock makers, silver-
smiths, etc. Up to 40 minutes operatijon using fuel supplied. Replacement
set of 2 micronox and 1 butane cylinders £1.50 inc. post. Complete with
detsiled ipstructions. Only £13.95 plus 40p p. & p. Send £14.35.

JOHNPUDLEY & CO, LTD., (Dept, RC.6), 301 Crickiewood Lane

e

London, N.W.2, Tel,: 01-458 5917 (Callers welcome-Easy Parking)
- - - - = o
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SMALL ADVERTISEMENTS

(Continued from page 189)

FOR SALE: Sinclair scientific calculator, duplicated present,
£36. Exponent, trigonometric, logarithms, unused, perfect
(List £52.92) 1 year guarantee. Box No. G245,

MULLARD 10W RMS AMPLIFIER MODULES. Brand
new for 24 volt 4 ohm operation. Tremendous offer,
absolutely no extra components or hardware required.
Supplied with circuit and full data for simple operation.
£2.65 inclusive. LTE, 46 Minehead Road, South Harrow,
Middlesex. Mail order only please.

SEMICONDUCTORS. Unused, tested. BC108, OC81, 6p
each. OA202, 3p each. Postage and packing 10p. Hoggarth
8A Ghyll Beck Drive, Otley, West Yorkshire.

FOR SALE: 2 low-band Pye Rangers and pair untested Pye
pocketphones. Or exchange for AUO8 and 35mm camera.
Box No. G246.

QUARTZ CRYSTALS. 5675 kc/s to 8650kc/s in steps of
25kc/s. 3 pin spacing. £2 for 20 our selection. 7000 to 7175
£1.00 each. E.E.S. Ltd., The Airport, Exeter, Devon.
Telephone 66523.

FOR SALE: Heathkit HW32A 20 meter TX/RX, HP23
power supply and loudspeaker in matching cabinet.
GHI12 microphone. Factory aligned and tested. Used
twice. Complete rig £75. Abbott, 48 Cornmill Drive,
Liversedge, Yorkshire.

FOR SALE: Selenium solar cells 15p. 30W -fluorescent
chokes 30p. 3015F minitrons £1.15. ZN414 i.c. £1.00.
NES555 75p. Pocket a.m./f.m. radios £5.50. 200 mixed
transistors 80p. C60 blank cassettes 35p. Insulated 1/16”
test sockets, 10 — 50p. J. Fulton, Derrynaseer, Dromore,
Co. Tyrone, Ireland.

WANTED: Stroboscope tuning forks. Teletype No’s. 103628
for 60 w.p.m. and 104984 for 66 w.p.m. Box No. G247,

WORLD DX CLUB covers all  aspects of SWLing on
Amateur and Broadcast Bands through its monthly
bulletin “Contact”. Membership costs £1.60 a year.

) gnqlgiries to John Rush, 12 Northfield Road, Thatcham,

erks.

WANTED: Pye Bantam radio telephones. Any band or
condition. "Jefferies, 105 Cloudshill Road, St. George,
Bristol. :

BOUND VOLUMES of The Radio Constructor for sale:
Nos. 19, 20 21, 22 i.e. August 1965 to July 1969. £8 com-
plete. Telephone: 01-223-1986 (London).

COMPONENTS AND P.C.B.’s. Glass p.c.b.’s drilled and
tinned to your 1:1 master, 20p per sq. in. up to 4 sq. in.
6p per sq. in. above. Single glass board 2p per sq. in.
P & P all orders 15p inclusive S.A.E. for components
list Fibre Circuits, C/o Irchester Post Office, Irchester,
Northants

FOR SALE: Test equipment: Marconi signal generators —
TF144G, 85kc/25Mc, £12; TF517F/1, 150/300Mc coils for
10/58Mc, £10; TF801, 10/300Mc, £30. BFO’s TF195],
0/12kc, £10; TF195L, 0/40kc, £15. Valve millivoltmeter
TF899 £8. VVOM, a.c./d.c. TF1300 £10. Audio output
meter TF340 £6. Telequipment: Double beam scope
D33A, bandwidth 15Mc, £35. EMI single beam scope
10Mc, £25. Cossor double beam 1035, £15. Indicator
chassis with valves and 7cm c.r.t. £5. Advance audio sig.
gen., type J1, 15cs/50kcs, £12. Microvac 22§, VVOM
battery portable, £10. Meters in cases: Avo 7 £8, Avo
Minor MK4 (as new), £7. Insulation testers like megger,
250V £8, 500V £10. 2 range resistance meter 0/50k ohms
battery £4. American BC221 crystal/het wavemeter,
mains converted, £15. R and C bridge, £8. Resistance
bridge £5. Resistance box £3. Cossor transistor tester 1325
£8. Carriage extra ex-Middlesex. Offers considered for
several items. Box No. G242.

(Continued on page 191)
RADIO & ELECTRONICS CONSTRUCTOR
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SMALL ADVERTISEMENTS ESSENTIAL

(Continued from page 190)
POSTAL ADVERTISING? This is the Holborn Service.
Mailing lists, addressing, enclosing, wrapping, facsimile MOBILE RADIOTELEPHONE EQUIPMENT HANDBOOK. Gives
]etters, automatic typmgz Copy service, C«:impalgn p]anning, gj'::a‘:g:'r udsae‘7orand rations plus some va _quﬁma(g)ynes a:?d’
design .and . artwork, printing and stationery. Please ask other popular makes. This impression is being printed at the moment and
for price list. ~ The Holborn Direct Mail Company, B ";"’:""’::'2":“i“::e’:';zfc“gz\fg’;zzs i )
i { g HOW TO MA
Capacnty HOUSC, 2_6 Rothsay S"eetv TO’WCI,_BI‘IdgC Road, USE. Being printed. 65p, p.p. 15p. Available early August.-
]
London, S.E.]. Telephone: 01-407 1495. THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT HAND-
BOOK. Gives circuits, data, and il ions plus \‘N :“ info ti l:)v
f s | British/USA receivers, i trans/i i . Wit ti 1s 10
PE'RSO NAL ser:;san/d test L(}c\zI;:::nt. £3.25, p.p. 35p.’

JANE SCOTT FOR GENUINE FRIENDS. Introductions MENT DEALERS. Giveé detsilsof surplos wireiss el Seaeaed
to opposite sex with sincerity and thoughtfulness. Details eslers including addresses plus equi ment end spares that they are
free. Stamp to: Jane Scott, 3/Con North St, Quadrant, g‘;::;:”‘;:::"‘:’;:”::;n: 53@"&;&33’5 T\‘/" -
Brighton, Sussex, BN1 3GJ. T.Eng (CEl), FSERT, AMRTS. Egsentil advice for colour v éng:nierj:

. Could ds. Size 8" x 7 int r. Just published.

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk CORTRo! 1 Ol £ 1552 S le OSSR PUES

Broads, why not help to preserve these beautiful water- THE THEORY OF GUIDED ELECTROMAGNETIC WAVES. The

. g o most comprehensive book yet written about waveguides. transmission’

WayS. Join the Broads SOC‘ely aﬂd Play )’OUT art in de- lnes, cavity resonators. Over 500 pages. Ideal for anyone interested in

termining Broadlands future. Further details from:— ;‘;":’s ac"iﬁii;.';fé'ile;’.;f;’;:f'c?.’écéa;’:32‘:5250}3’;}:?eof
& H A “ ol in

The Hon. MemberShlp Secretaqu The Broads SOClely- information_for the experimenter, amateur and scientist, profusely

“]ckmeld", Hl”y Planlauon, Thorpe Sl. Andrew. NOI'- glt‘;;":.':.dis’::{bmhed by Oxford University Press at £1.60. Special price

wich, NOR 838. HANDBOOK OF SATELLITES AND SPACE VEHICLES. A working

) 0 handbook that provides important data both tabular and graphical

MAKE NEW FRIENDS! The exciting reliable way. All enabling space scientists, technicians and telecommunicati ine
areas, all ages. Write: S.1.M. Computer Dating (REC), P e e o P o
109 Queens Road, Reading, Berks. COMMUNICATIONS. An imposing book of 457 pages. Published at

h £8.20. Speciat price £6.50, p.p. 50p.

YOUNG MAN DISABLED needs work at home. Electronic/ PRINCIPLES OF ELECTRICITY & MAGNETISM. (Psge & Adams).

= 4 g handbook | ity an or the stude electronics
wire assembly. WOUId CO]]_CCt and de]lver. Mr' B' Gnmes, engineer and ?echnician who wishes 1o improvg his knowledge of the
Llainwen, Glanrhyd, Cardigan, Wales, SA43 3PE. subject. 532 pages. Published at £4.50. Special price £2.50, p.p. 35p.

HI-FI P.A. GUITAR AND DISCOTHEQUE AMPLIFIER DESIGN

ELECTRONICS MEN. You are worth more than a measly HANDBOOKS In(c'u;igs cireuts up 1o 1100 watts, output, tremolo,
£40 or £50 a week. Much more. And you do not need to be AT CICZER A 0,

. : 5 A DICTIONARY OF SCIENTIFIC UNITS. An interesting little book
hlghly qualified. Last year I earned £3,600 for six months that lists and defines units in alphabetical order a:ld givels the origin of
work. The other six months I had off. My booklet-will tel} £k hiincludinoleratlce referonces JAn {;g;f’;‘;"'b;':g'e:gg ookdor

ou how I started and how you too could do similar if not Common Market and throughout the world. Price 50p p.p. 10p.
¥ 3 you ¢ :
better. No selling and no capital outlay excépt the price of Dept. R.C. GERALD MYERS {Publishar & Booksaller).

s : DI Al
gle bpﬁkl&t. t!t]i ﬁgRﬁg’glz Alben, Mill Lane, Acle, 1% CARDIGAN RD., HEADINGLY, LEEDS 6, Ybrks., England. .
orwich, Norfolk, o

ESSEX GARDENERS. Buy your bedding and rock plants,
shrubs, etc., also cacti’ from May’s’ Nurseries, 608
Rayleigh Road, Hutton, Brentwood, Essex. Callers
only. Monday to Saturday.

MASSIVE CLEARANCE BARGAINS

3 s : Bargain component parcels contain Resistors, Capacitors, Poten-
INCOME TAX and Business Accountmg. StoP worrying tiometers, Knobs, Rotary, Slide, Switches, IF’s, Tag Strips, Drive
and let us cope. Call Walton-on-Thames 28080. Drums, Springs, Coil Formers, Wire, Grommets, Relays,
Pulley Wheels, Magnets, Tralmsistor Panels etc., etc. Save yourself £s
3 . . . " 8 on these well selected parcels élbs net weight £1-00, p. p. 50p.
SPONSORS, requ're.d for CXlelpg §c1ent1ﬁc project. Norwich Brand new Wire-wound Resistors. 1-7 Watts. Good-Selection. 100
Astronomical Society are building a 30” telescope to be for £1 p. p. 20p.
housed in a 20" dome of novel design. All labour being Mullard gerr% c&es L5A03100 to S500KHz, 50p. LA410 to 30KHz. 75p.
given by volunteers. Already supported by Industry and AT L] G 2RI, DU 4 )
Commerce in Norfolk. Recreational. Educational. You Ei\./dg b.ﬂ.e’z(;)b: SRR e iCola 100 YTl
can be involved. Write to: NAS Secretary. The Manse, Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly-
Back Lane, W_vmondham, Norfolk. styrene. Tremendously good selection. 300 for £1. p. p, 20p.
Special Offer Electrolytic Capacitors Reversible 3600uF 70 volts H.D.
- Terminals 60p, p.p. 20p.
C AND G EXAM Please include 8% V.A.T. to total cost of goods.
N MAIL ORDER ONLY
Make sure you succeed with an ICS home study course for C XEROZA RADIO
and E E.Iectrical I_ns_tallation Work & Technicians Radio/TV/ . RS IS THEET
/E\I:::tr:‘?::.s Technicians. Telecommus Technicians and Radio BISHOPS TAWTdN,

DEVON

COLOUR TV SERVICING
Make the most of the current boom! Learn the techniques of
servicing Colour and Mono TV sets through new home study
courses, approved by leading manufacturers.

TECHNICAL TRAINING MORSE MADE EASY!!!

Home study courses in Electronics and Electrical Engineering, FACT NOT FICTION. If you start RIGHT you will ba reading amateur ana
Maintenance, Radio, TV, Audio, Computer Engineering and commercial Morse within amonth. (Normal progress to be expected.) Using

Programming. Also self-build radio kits. scientifically prepared 3-speed records you y learn to recog
i 7 . . the code RHYTHM without translating. You can‘t help it, it's as easy as
Get the qualifications you need to succeed. Free details from: feaming a tune. 18-W.P.M. IN 4 WEEKS GUARANTEED. Complete course,
INTERNATIONAL CORRESPONDENCE SCHOOLS 3 Records and Books, £4.95 incl. P.P.1. etc. (Overseas £1 extra). Or details
Dept. 233S Intertext House, London SW8 4UJ. only, 4p stamp. Or phone S. Bennett, G3HSC, 01-660 2896.

Or phone 01-622 9911
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P 4317 x 31" Meter,
. : 30uA, 50uA
Y&mcnmnvnss r 100uA : I

- - S
d | =—=F ELECT =S BO0KS
MULTIMETER Model | 200K, CAR -
20,000 ohm/voit £7-00 g L
= MICROPHONE Model UD- ® MODEL RADIO CONTROL
130 Frequency response 50- bDetlailigg both hTh_eoryPanldr\;’ra:(ice. this book,
ea
15,000 cps. Dual Impedance thye stan?e\gr:a‘:(el:rre‘:r:e \a:ork. emeltl;rire'?shitte:?ir:ael
§ g Y survi detail d ipti
[50K .& 600 ohms £6-60 ?ropeoyrti::alssy‘;':er:\:. :vitheglleidlOOEiSIT:Isz:I;?on‘:t
S - E z including theoretical circuits and p.c. layouts for
an advanced digital system. U.K. Packing
134 pages. Price £2.25 & Postage 32p
eo 9/
1 e U
ON SALE NOW I 11
- : = ' - c" J at all leading shops T
ULTIM ode? | sSmall DYNAMIC MICRO™ . X ]
C-7081GN Range Doubler PHONE as pictured or similar OHEHESRE N 1l =
50,000 ohm/volt High Sensi- with remote. on/off switch I | |
dvity Meter  £14-46 £1-60 | RADIO MODELLER

‘Large S.A.E. for List No. 10. Sp-emal Prices for qliantlii/
quoted on request. Add 10p for P&P on orders under £5.. BOOKS DIVISION,

e M. DZIUBAS . 64 Woellington Road,

radshawgate, Bolton, BL2 1BA, : i prcial e n

All above prices mclgude 10% V.A.T. afcs. Hampton Hill.  Middx. i i

All items advertised in previous numbers of this magazjne L |
still_available. =

DATA BOOK SERIES
DB5 TV FAULT FINDING

New edition in course of preparation.
DB6 RADIO AMATEUR OPERATOR’S HANDBOOK
88 pages. Price 70p, postage 7p.

DB16 RADIO CONTROL FOR MODELS
192 pages. Price 75p, postage 13p.

DB17 UNDERSTANDING TELEVISION
512 pages. Price £2.10, postage 25p.

DB18 AUDIO AMPLIFIERS
128 pages. Price 53p, postage 9p.

DB19 SIMPLE SHORT WAVE RECEIVERS
140 pages.  Price 80p, postage 9p.

1 enclose Postal Order/Cheque for................ccccooiiiiiiiiieiic i PAYMENE FOT... ..ot

Postal Orders should be crossed dnd made payable to Data Publications Ltd.
Overseas customers please pay by International Money Order.
All publications are obtainable from your local bookseller.
Data Publications Ltd., 57 Maida Vale, London W9 1SN

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS

192 RADIO & ELECTRONICS CONSTRUCTOR
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COMPONENTS & EQUIPMENT
ALSO HI-Fi - TV - TAPE EQUIPMENT

Bigger s,
§ You can huild the Texan and Stereo FM Tuner e

;)‘TEXAN 20 - 20 WATT IC STEREO AMPLIFIER

I UK'S LARGEST STOCKIST OF ELECTRONIC
-

{

|

\{ }q Features glass fibre PC board, Gardners low field transformer, 6-1C's.
10-transistors plus diodes etc. Designed by Texas Instruments engincers =
< T\ for Henry's and. P.W. 1972, Supplied with full chassis work, detailed | JOSTY KITS
3 construction handbook and all necessary parts. Full Input & control il 1N STOCK
facilitles. Stabilised supply. Overall size 15} x 23" x 63" mains operated. )4 3 J p
o | ith kit. A - 7 -
Fc ze:ksccvewut every kit. £28.50 (GB pOSt pald) o . B e ( Post etc. 15p each})
Lﬁ/@;’ﬂ,lﬁﬁ 3 AF20  Mono Transistor Amplifier  £5-61
- R e AF25 Mixer £3-30
STEREO FM TUNER Feacures capacity diode tuning, led & tuning meter indicators. stabilized power supply AF30 Mona Transistor Pre-amp £3-20
~ mains operated. High performance and sensitivity with unique station indication AF35 Emltter Amplifier £2-43
IC stereo decoder Overall size in teak sleeve 8 x 237 x 637 Complete kit with teak sleeve. AF80 Small 0.5W Amplifier for Mic £4-86
£21 00 (G B ost aid) AF305 Intercom £7-68
. p p A£310/2 Mono Amplifier (for Stereo
use two) £7-56

oin the lnrge hand of Huppy Construclors! | ms. fe: 5
. M1302 Transistor Tester £8-34

M191 Vu-Meter £5:37
M192  Stereo Balance Meter £5:94
UHF TV TUNERS EXCLUSIVE 5 WATT IC | EMI SPEAKERS (70 Quadrophorie Devee 343
ATE0 Psychedelic Light Control:
625 line receiver UHF cransistorised wners | AMIPLIFIERS SPECIAL PURCHASE ey Nl T
;SM UK:;Pcra[ion. Brand new. (Post/packing special 13 x 8 chassis speakers ;é:memil (e (L SR, 550
p eacl .
y (carr pack 30p cach or 50p pair) AT2S  Window Wiper Rabot £5-82
m;g gg'nblc runing " blﬂ 50 g:[;ﬁ:‘;_ﬂz“;‘m 7 150 TC 10 watts 8 ohm twin cone €220 AT30  Photo Cell Switching Unic  £6.69
utton push-button (adjustal 2»50 o jO 0 o *450 10 watts 4, 8. 15 ohm with twin ATS0 400w Triac Light Dimmer
- oC -opcralion e tweeters and crossover £3-85 each Speed Control £5-19
plete with data. Price EW 15 watt 8 ohm with tweeter £5:25 ATS6 2.200w Triac Light Dimmer
£1-50 each, or 2 for £2-85 350 20 watt 8. 15 ohm with twecter £7-80 each Speed Control £6-75
Printed Circuit Panels *Polished wood cabinet £4-80 carr. etca3Sp each or 50p ATS Automatic Light Control €75
S0p pair GU330  Tremelo Unic for Guitars ete. £8:10
HF61 Diode Detcctor £387
HFES Frequency Modulated FM
ELECTRONIC b Transmitter a2
i HF75 FM Transistor Receiver £3-66
COMPONENTS & {4 HF310  FM Tuner Unlc 1631

HF325 De-Luxe FM Tuner Unic £26:34

| TRANSISTORISED MODULES (Post Packing 15p per 1-8 items GB unless stated) e = e
TUNERS - POWER SUPPLIES - AMPLIFIER Ceramic Filters HF310/325 £1056
AMPLIFIERS (All single channe! unless stated) [RitETe W07 (IE s P el G0 i‘;;;’(;""”“ (faruse WiLFPU-
4-300 9 volt 300 MW OfP 3-8 OHM, 1-10 MV i/P Special offer €75 | IC IF Unic GP312  Basis Circult Board €10-02
2004 9 volt 250 MW O/P 3-8 OHM, 10-100MV |/ ©70 | CA3089 107 MHZIC @e) GP304  Basis Circuit Board €5-33
o4 Juelc T wait OP 816 OHM. 10 MV 1P 340 | ic Clock HF380  Aerial Amplifier for LW to

volt watt O/P 4-8 OHM, 10 MV I/P £3.95 . ; 0 VHF €603
555 12 volt 3 watt OJP 8-16 OHM, 150 MV /P et LS IR e e pkloa i TthICCT] & HF395  Broadband Aerial Amplifier £2:10
SSSST  tvolt 1§ -+ 14 O/P 8 OHM, 150 MY I/p Sterea module €595 | Sinclair 6 wate IC NT10  Power Supply 100m/a 9
E1208 12 voit 5 watt O/P 4-16 OHM, 25-60 MV I/P £510 IC12 with data and PC board £210 Stabilised & 12V Unstabitised £6:27
608 24 volt 10 wate O/P 4-8 OHM, 30-50 MV |/P £4-95 io IC Chi NT300  Professlonal Stabllised Power
410 28 volt 10 watt O/P 8 OHM, 160 MV /P ¥los IR IoHCICh PRI TR0 Supply €317
620 4Svolt 30 watt OJP 4-8 OHM, 150 MV I[P B || KR ISTTHICIES NTHO  Power Pack2 x 15volt2A  £5.64
Z40 30/35 volt 15 watt O/P 4-8 OHM. 100 MV I)P £5.45 Ultrasonic transducers NT305  Voltage Converter £5.64
760 45/50 volt 25 watt O/P 4-8 OHM, 100-250 MV I/P £695 | with datajcircuits £5:90 pair NT330  Power Pack AF310/GP304  £6:27
SA6817  24volt 6 -~ 6 O/P 8 OHM, 100 MV I/ Stere modile  £10:20 NT31S  P/S 240V ac to 4.5-15V de.
Strobe tubes AT 500m/a £12-06
AMPLIFIERS with controls- ZeAlCinlaiohA) i 1| e ISR 100m3y 8
E1210 12 volt 24 4 24 watts 8 ohms Stereo £825 - AE3 Diodc-rpccdver £2.05
R500 Mains $ watts 4-16 ohms Mono eSO RR I e et 0dicatars e AE4 Flasher €126
SAC14 7 + 7 watts 8 ohms Stereo gr75 | 3019Fwth data HNCHN | G A stable Multivibrator €114
SAC30 15 4+ 15' watts 8 ohms Stereo £1495 Spring delay units AE6 Monostable Multivibrator — £1-11
CAO38 9 volt 14 4 1§ watts 8 ohms Stereo £6-95 HR42 9" twin spring, pp 20p £330 AE7 RC generator £1-08
CAOE8 12 volt 3 + 3 watts 8 ohms Stereo £1050 - | HR16  twin spring. pp 25p £6:85 A8 Basshlter €1-06
i s AE9  Treblefilter 2o
FM MODULES e AE10  CCIR-filter :
s . 0.01" diam. mona filamene, per 100 metres £5-50
Mullard LP 1186 FM tuner (front end) with data 10.7 MHZ O/P £485 | 013" diam. 64 fibres, per metre €100 A”NE.URIEéfj:”}g":'hffJ"myaigz‘]_'('c‘;v‘::,:
Mullard LP 1185 10.7 MHZ IF unit with data €450 | 15m diam. mares tails each £10-50 B :;;‘;’2 from basic principals to advanced
Gorler Permability FM tuner (front end) 10.7 MHZ O/f 420 | ool XTALS e echmiques, Complete with circuit
e Matched pair for 465 KHZ IF £2.00/pair board for AE1 to AE10 — (see above). £330
an OE for all superhet trans RX's
EMS231 (tu 2) 6 volt FM tuner 9 | Handsets SINCLAIR MODULE§
Ty rsiotl(E e it fOcccrel) ) £795 | |ightweight telephone handsets brand new AND KITS G
. Stereo Decoder for Tu3. 12 volt All models fitted dials €7-95 mplete with diagrams for intercoms £3-00 pair
SP6IH 6 volt stereo FM tuner supplied with instructions £14-80 hed A aEgaerent P SINCLAIR PROJECT 80
A1007 9 valt MW-AM tuner e | MARRIOT TAPE HEADS 4 TRACK MONO or | ST80Stereo PreAmpiificr
Sinclair 12{45 volt FM tuner stereo recorder for above £7-45 2 TRACK STEREO Audio ‘F||ler Unit £6-95
A1018 9 voit FM tuner in cablnet €13:95 17" High Impedance £2:50 Z40 15Wart Amplifier £5-45
AT005M () 9-12 volt Stereo decoder FM for above €750 | 18" Med. Impedance 350 | Z&Q25Wat Amplifier L
1062 12 volt Stereo decoder General purpose £6:50 36" Med. Impedance £5-00 PZS Power Supplies for 1 or 2 240 £4-98
Tk R o e G0 | PZE Power Supplies (Tab) forfor2 o
PREAMPLIFIERS el inged e E075 | 28 Power supplies (s Tab) for 1 o2
Sinclair Stereo 60 Preamplifier With Controls £675 (Post. ete. 15p any quantity) Z 798
£1300 CART/TAPE/MIC INPUTS 9 volt Module 02485 {s" JhL TRANSFORMER FOR PZ8 £3.95
E;N Stereo 3-30 mV mal cart 9 volt €475 FM TUNER £11-95
3 Stereo 3 mY tape head 9 volt 495 STEREO DECODER £745
BE%Q Sterco 5-20 mV Mag. cart. mains £5-95 TRANS|ST0 RSISEN“ 1C20 power amp kit £7-95
25 Mono 3-250 mV TAPE/CART/FLAT 9 volt €195 PZ20 power supply for 10r 21C20  £5.45
! CONDUCTORS Alt above post paid (GB only)
POWER SUPPLIES - MAINS INPUT (chassis-rest cased) s St of branded guoranteed devicesat | pACKAGE-DEALS (Carrisge/Packing 35p)
470C 6/73/9V 300 MA with adaptors  €2:25 | P12 4112V 0.4 1 amp €715 | EXTRA Any one type %: %28 ggg :%2 s
P500 9 volt 500 MA £320 | SE101A 36912V 1 smp stabilised  £1275 | DISCOUNTS Extra10% for 12, 15% 25+, 20% 100+ | 5 70’ 5780, PZ8 — Trans £34.40
FICTASR 3/673/9y. 400 1A sablsed €550 | P1O7e 36 §T45/12Y | amp €420 | The above also applics to mixed SN74 series IC. Sinclair Special Purchases
4 amp €3. et & el 3 ; d sEzdlseneCH ases
+P100 129 1A £470, *P1081 459 09A £780 LTOAsmblied (1750 | O Rer o 6 7475 edition nOW | 4projece 60 sterco preamp 675 post 20p
AN *Project 605 Ki £19-95 post 25p

*Cambridge calculator kit~ £1384 post 1§
; 89 VAT TO BE ADDED TO ALL ORDERS (EXPORT VAT FREE) e s e
Prices & descriptions correct at time of proof. Subject to change without notice E&QE | Cinbrissescennerets G7aGer Ba

Electronic Centres

, 404-406 Electronic Components & Equipment 01-402 8381 Phone or call
309 PA-Disco-Lighting High Power Sound 01-723 6963 Best prices
303 Special offers and bargains store Barclay/

: All mailto 303 Edgware Road. London W2 1BW Accesscards

EDG WAR E s ROAD, W FREE stock list on request welcomed

WWW.americanradiohistorv.com



