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TRANSFORMERS
MINIATURE MAINS Pri 240v

with two independent secondary windings .
No. Type Price

2024 MT280 0-6v, 0-6v RMS £1-30*
2025 MTI150 0-12v, 0-12v RMS £1-30*
MINIATURE MAINS Pri 240v
No. Secondary Price
2021  6v-0-6v 100mA £1-30*
2022  9v-0-9v 100mA 85%
2023  12v-0-12v 100mA £1-30*
1 amp MAINS Pri 240v
No. Secondary Price
2026 6v-0-6v 1amp £2-70% p&p 30p
2027  9v-0-9v tamp £2-20* p&p 30p
2028 12v-0-12v tamp £2-60* p&p 30p
2029 15v-0-15v 1amp £2-90* p&p 30p
2030 30v-0-30v 1amp £3-80* p&p 30p

STANDARD MAINS Pri 240y

Multi-tapped secondary mains transformers avallable

In jamp, 1amp, & 2amp current rating. Secondary taps

are 0-19-25-33-40-50v

Voltages available by use of taps

4 7. 8, 10, 14, 15, 17, 19, 25, 31, 33, 40P50 25-0-25volts
No. lln

Ra
2031 j$amp £3- 42' p&p 30p
2032 tamp £4-40* p&p 50p
2033 2amp £5-45° p&p 85p

AUDIO OUTPUT Pri 1-2k Secondary
5ohms ‘

200mW Dimensions’20x16x15
Order no. 2037 £0-25*

MINIATURE {NTER/DRIVER
Pri 20k Secondary 1k Ratio 5:1
Order no. 2038 £0-23*

LT710 MIN INPUT
Pri 100k Secondary1k15x13x13mm
Order no. 3051 £0-

LT711 MIN DRIVER
Pri 10k Secondary 2K-C.T. 15x13x13mn1
Order no. 2040 £0-35%

LT712 MIN OUTPUT
Pri 500o0hm Secondary 8ohms 100mW 15x 13X 13mm
Order no. 2041 £0-28*

LT717 MIN INPUT
Pri 150k Secondary 1k 20X 15X 15mm
Order no. 2042 £0-52*

LT719 MIN INPUT
Pri 20k Secondary 1k 20X 15X 15mm
Order no. 2043 £0-32*

LT722 MIN DRIVER
Pri 10k Secondary 2k—C.T. 20x15x15mm
Order no. 2044 £0-32*

LT724 MIN OUTPUT
Pri 1-2—C.T. Secondary 3-2 & 8ohm 200mW Dimen-
sions'20X15X15mm

Order no. 2045 £¢-38*

LT726 MIN OUTPUT
Pri 500ohm Secondary 3-2 & 8ohm 200mW Dimensions
20Xx15X15mm

Order no. 2046 £0-38*

LT728 MIN DRIVER
Pri 1k C.T. Secondary 5000Rm C.T. Dimensions 25x

20X 20mm
Order no. 2047 £0-43*

LT729 MIN OUTPUT
Pri 200ohm C.T. Secondary 3-2 & 8ohms 400mW
Dimensions 25X 20X 20mm
Order no. 2048 £0-39°

LT730 MIN OUTPUT
Pri 5000hms C.T. Secondary 3-2 & 8ohms 500mW
Dimensions 25X 20X 20mm
Order no. 2049 £0-42°

L.E.D.'s
Type Size Order No Colour Price
TiL209 1257 1501 ED 12p
Titeft 1257 1502 GREEN 25p
TIL213  -125” 1503 YELLOW  25p
FLV115 -2~ 1504 RED 12p
FLV310 -2~ 1505 GREEN 25p
FLV4t0 -2~ 1506 YELLOW 25p

2nd Grade L.E.D.’s

A pack of standard sizes and .colours whlch fail to
perform to their very rigid specification, but which
are-ideal for experiments

Order no. 1507 £0-90

L.E.D. CLIPS

Size Order No Price
Pack of 5 -125” 1508/-125 15p
Pack of 5 R 1508/-2 30p

THE ‘NUTS & BOLTS’ OF THOSE PROJECTS

NUTS & BOLTS
BA BOLTS—packs of B.A. Threaded
cadmium Plated screws, slotted cheese
head. Supplied in muitiples of 100

Type No Price ] Type No Price
0BA 839 £1-12 |17 4BA 845  £0-51
1” 0BA 840 £0-83 | 17 4BA 846 £0-38
17 2BA 842 £0-69 |17 4BA 847 £0-33
37 2BA 843 £0-54'} 17 6BA 848 £0-50
1" 2BA 844 £0-63 { " 6BA 849 £0-30
i"6BA 850 £0-33

BA NUTS—packs of cadmium plated full
nuts in multiples of 100

Type No Price | Type No Price
0BA 855 £0-90 | 4BA 857 £0°42
2BA 856 £0-60 | 6BA 858 £0-36

BA WASHERS—flat cadmium plated
plain stamped washers supplied in multi-

ples of 100

Type No  Price [ Type No Price
0BA 859 £0-19| 4BA 861 £0-15
2BA 860 £0-15 | 6BA 862 £0-12

SOLDER TAGS—hot tinned supplied in
multiples of 100

Type No Price [ Type No Price
0BA 851 £0-42 | 4BA 853 £0-30
2BA 852 £0-36 |6BA 854 £0-30

—_—
INSTRUMENT CASES. In two sections Vinyl
Co&le';ed Top and Sides, Alumlnimum bottom, front
and back,

Né. Length Wld!h Height Price
155 8” 53" 2" £1-40*
156 117 6" 37 £1-80*
157 68 43”7 13" £1-25*
158 97 537 2~ £1-60*
ALUMINIUM BOXES. Made from Bright Ali.,

Folded Construction. Each Box

Complete with half
inch deep lid and screws.

SWITCHES
DESCRIPTION No - Price
D.P.D.T. minlature slide 1973 £0°10*
D.P.D.T. standard slide 1974 £0-12*
Toggle switch S.P.S.T.

13amp 250v AC 1975 £0-33*
Toggle switch D.P.D.T.

1amp 250v AC 1976 £0-36*
Rotary. ON-OFF mains switch" 1977 £0-42¢
Push switch—Push to make 1978 £0-13*
Push switch—Push to break 1977 £0-18*
ROCKER SWITCH cotour No Price
A range of rocker switches RED 1980 £0-22%
SPST—moulded in high BLACK 1981 £0-22*
insulation. Material avail- WHITE 1982 £0-22*
able in_ a choice of BLUE 1983 £0-22*
colours ideal for small YELLOW 1984 £0-22¢
apparatus LUMINOUS 1985 £0-22*
DESCRIPTION No Price
Minlature S.P.S.T. toggle 2amp

250v AC 1958 £0-50*
Miniature S.P.S.T. toggle 2amp

50v 1959 £0-55*

Miniature D.P.D.T. toggle 2amp

250v AC 1960 £0-65*
Miniature D.P.D.T. toggle centre off—

2amp 250v AC 1961 £0-85*
Push button S.P.S.T. 2amp 250v AC 1962 £0-65*
Push button.S.P.S.T. 2amp 250v AC 1963 £0-68¢
Push button D.P.D.T. 2amp 250v AC 1964 £0-80*

MIDGET WAFER SWITCHES
Single-bank wafer type—suitable for switching at
250v AC 100mA or 150v DC_in non-reactiver loads
make-before-break coptacts. These switches have a
spindie 0-25” DIA and 30° indexing.

1977 CATALOGUE

DESCRIPTION Order No  Price
1 pole 12 way 1965 £0-48°
2 pole ‘6 way 1966 £0-48*
3 pole 4 way 1967 £0-48%
4 pole 3 way 1968 £0-48*
Order

MICRO SWITCHES o Price
Plastic button gives simple on-off

action
Rating 10 amp 250v AC 1969 £0-20
Button gives 1 pole change over

action
Rating 10amp 250v AC 1970 '&0-25

DISPLAYS

LED TYPE ONrger Price
BDL707 -3” single 1510 £0-80
BDL747 -6” single 1511 £1-50
BDL727 -5” double 1512 £1-80

COLD CATHODE ITT 5087 ST

Side viewing indicator tubes. Displays 0-9-and decimal

points. Wide viewing angle—operates from 180v wlith

16k series anode res:stors—-charac(er— he:ght 16 5mm

.Rin conpections supplied. . +
Order no. 1513 = Prncg £0.60,

No. Length Wi Height Price
159 535 23" 157 62p*
160 4" 47 137 -62p*
161 4" 23" 13 62p*
162 3 4" 137 74p*
163 47 23" 2" 64p*
164 3” 2" 1 44p*
165 7" 5" 3" £1-04*
166 8” 6" 3" £1-32*
167 6" 47 27 86p*
BRIDGE RECTIFIERS
SILICON 1AMP
Type Order No Price
50vRMS BR1/50 £0-25
100vRMS BR1/100 £0-28
200vRMS BR1/200 £0-30
400vRMS BR1/400 £0-35
SILICON 2AMP
Type Order No Price
50v BR2/50 £0°40
100v BR2/100 £0-45
200v BR2/200+—w-—=——r- £0-50
400v BR2/400: £0-55
B
1000v BR2{1000 £0'65
FUSE HOLDERS & FUSES
Description Order No  Price
20mm X 5mm chassis mounting 506 £0-07*
13”%x 3" chassis mounting 507 £0-10*
13" car inline type 508 £0-20*
Panel mounting 20mm 509 £0-22
Panel mounting 13” 510 £0-24
_?UICK BLOW 20r1r_|m . -
ype:  No ype No =1
150mA’ 611 1A PR i
250mA 612 1-5A 616 4A 620
500mA 613 2A 617 5A 621
800mA 614 2:5A 618 ALL 5p EACH
ANTI-! SURGE 20mm
Type Type No Type No
130mA 622 1A 625 2:5A 628
250mA 623 2A 626 3-15A - 629
300mA 624 1:6A SA 630
AlLL 7p EACH
QUICK BLOW 1tin
ype Typ: Type ‘No .
250mA 631 500mA 632 800mA 634
ALL 7p EACH
No. Type Type No.
635 2:-5A 4A 641
636 A 642

3A 639
637 ALL 6p EACH
Just a selection from
our huge stocks!

SEE OUR

126 pages packed with
valuable information

" ORDER NOW
ONLY 50p

plus15pp & p

SHOP
AT :

VOLTAGE REGULATORS

Pos:hvg Regulators T0220 case
-35

MVR MVR7815 15v £1-25
MVR7812 12v £1 <35 MVR7824.24v £1:25
Negahve Regulators T0220 case

MVR79! 00 MVR7915 15v £2-00
MVR7912 12v £2 (] MVR7924 24v £2:00

ORDERING

PLEASE WORD YOUR'ORDERS
EXACTLY AS PRINTED, NOT
FORGETTING TO INCLUDE
OUR PART NUMBER.
V.A.T.

ADD 123% TO PRICES MARKED*
ADD 8% TO OTHERS EXCEPTING
THOSE MARKEDt. THESE ARE ZERO

BI-PANK

Dept. E.E.5, P.O. Box 6, Ware, Herts.
18, BALDOCK STREET, WARE, HERTS
OPEN 9 to 530 Monday to Saturday



Unique full-function
8-digit wrist calculator...
available onlyas akit.

A wrist calculator is the uitimate in common-sense portable
calculating power. Even a pocket calculator goes where your
pocket goes — take your jacket off, and you're lostl.

But a wrist-calculatoris only worth having if it offers a
genuinely comprehensive range of functions, with a full-size
8-digit display.

This one does. What's more, because it is a kit, supplied direct
from the manufacturer, itcostsonly avery reasonable £9.95
{plus 8% VAT, P&P). And for that, you get not-only a high-
calibre calculator, but the fascination of building it yourself.

How to make 10 keys do the work of 27

The Sinclair Instrument wrist calculator offers the full range of
arithmetic functions. It uses normal algebraic logic (‘enter it as
you write it'). But in addition, it offers a % key; plus the
convenience functions v'x, 1/x, x2; plus a full 5:function memory.

All this, from just 10 keys! The secret? Aningenious, simple
three-position switch. It works like this.

1. The switch in‘its normal, centrat

position. With the switch centred,

numbers — which make up the vast
majority of key-strokes - are
tapped in the normal way

2. Hold the switch to the
left to use the functions to
the left above the keys...

3.and holditto therightto
use the functions to the
right above the keys.

The display uses 8 full-size
red LED digits, and the
catculator runs on readily-
available hearing-aid
batteries to give weeks
of normal use.

Dimensions:
113%,¢ (48 mm) wide,
1%¢ (37 mm) deep.
Weight:

lass than10z(28g).

Sinclair Instrument Ltd,
‘6 Kings Parade, Cambridge,
Cambs., CB2 1SN.

Tel: Cambridge (0223) 311488:
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Assembling the Sinclair Instrument
wrist calculator

The wrist calculator kit comes to you
complete and ready for assembly. Alk
you need is a reasonable degree of
skill with a fine-point soldering iron.
it takes about three hours to
assemble. If anything goes
wrong, Sinclair Instrument
will replace any damaged
components free: we
want you to enjoy
assembling the kit,
and toend up with a
valuable and useful
calculator.

Contents
Case and display
window.

Strap.

Printed circuit board.
Switches.

Special direct-drive chip
{no interface chip needed).
Display.

Batteries.

Everything is packaged in a neat plastic
box, and is accompanied by full instructions.
The only thing you need is a fine-pointsoidering iron.

All components are fully guaranteed, and any which are

~ damaged during assembly will be replaced free.

The wrist-calculator kit is available only direct from
Sinclair Instrument. Take advantage of this 10-day money-
back undertaking.

Send the coupon today.

l To: Sinclair Instrument Ltd,

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
* Please send me . .. {qty) Sinclair Instrument wrist-calculatorl
kits at £9.95 plus 80p VAT pius 25p P&P (Total £11). |

* { enclose cheque/PO/moneyorderforf....................

* Complete as applicable.

Address

| Name

(Plea.se print)
| understand that you will refund my money in fultif | return the
kit undamaged within 10 days of recgipt. EE/5



B. BAMBER ELECTRONICS

Dept. EE, 5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE

Telephone: ELY (0353) 860185 (2 fines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

SPECIAL OFFER ...

STARPHONE HIGH BAND RF PC BOARDS,
with conversion data for making into a2 good 2M
Converter. (All that [is needed: 1 xtal, 7 caps.
2.resistors. and 9V DC.) PCB contains 2 Dual gate
Mos Fet RAF stages {3N140). Diode ring mixer,
3 stage Osc/Multiplier. All on one PCB, approx. size
6" x 13", ext. connections, 9V DC supply, AGC
{can be left fixed bias, or RF gain controt} Ant.
input, IF output {works from a few MHz to over
30MHz). ANl Brand New. £6.50 each, while
stocks last.

MAINS ISOLATION TRANSFORMERS. Tapped
mains input. 240V at 3A + 12V at-500mA output.
New, boxed, made by Gardners, £12.

MIXED COMPONENT PACKS, contalning
resistors, capacitors, pots, etc. All new. Hundreds
of itemns. £2 per pack, while stocks iast.

A LARGE RANGE OF CAPACITORS AVAIL-
ABLE AT BARGAIN PRICES, S.A.E. FOR LIST.

4MHz XTAL PACKS {10 assorted xtals between
4MHz and 5MMz), our selection only. £1 Pack.

MINIATURE PLIERS. High quality “Crescent”,
made in USA. £4.35 +VAT (35;3.

ALU-SOL ALUMINIUM SOLDER {made by Muiti-
core). Solders aluminium to itself or copper,
brass, steel, nickel or tinplate, 16 sw.g. with
multicore flux, with instructions. Approx. 1 metre
coil 40p pack. Large reel £2.75.

SIDE CUTTERS. High quality, £3.70 + VAT 30p.

TELEPHONE HANDSETS with “PRESS-TO-
TALK™ buttons, on curly lead, brand new, £3.50
{few only).

GARRARD 8V DC MINIATURE MOTORS,
Type 31BM, 3200 RPM governed, size approx.
1%in. dia. x 1}in. high, with 2mm spindle. Brand
New. 60p each or 2 for £3.

SILICON HIGH VOLTAGE RECTIFIER STICKS,
BY185 (new) 35kvV 2.5mA £1 each, BY140
{ex-equip} 12kV 2-5mA 45p each.

VARIABLE STABILISED POWER SUPPLY,
mains input, 0-24V output, stabilised and current
Jimiting at 500mA + 32V at 50mA. Brand new by
British manufacturer. Size approx. 74 x 2} x 4in.
complete with external 5k} 3-turn pot for voltage
control. Connection data supplied. £7.

14 DIL REED RELAYS, 5 to 12V DC, 450 ohm
coil. Dssi?ned to work directly from TTL Logic,
Single Pole Change over. Contact ratings 28V 1A
3W. £1.75 each.

SPERRY 7-SEGMENT P.G.D. DISPLAYS, digit
h?)igm 0-3in. red. with decima} points, 150V to
200V {nominal 180V} operation. These are high-
volt industrial type and therefore brighter than
normal displays. All brand new. AT THE BARGAIN
PRICE OF 50p PER DIGIT. TYPE 332 (two digits
in one mount) £1 each. {Sorry, no single digit
available.} Data supplied.

VARICAP TUNERS Mullard Type ELC1043/05.
Brand New, £4-40 + 12§% VAT.

BARGAIN PACK OF LOW VOLTAGE
ELECTROLYTIC CAPACITORS. Up to 50V
working. Seatronic Manufacture. Approx. 100. £1.60
per pack + 124% VAT, c

B85X20 (VHF Osc/Mult}, 3 for 50p.
BC108 [metal can); 4 for 50p.
PBC108 {plastic BC108}. 5 for 50p.
BFY51 Transistors, 4 for 60p.
BCY72 Transistors, 4 for. 50p.

PNP audio type TOS Transistors. 12 for 26p.
BF152 {UHF amp/mixer). 3 for 50p.
2N3819 Fet,, 3 for 60p.

BC148 NPN SILICON, 4 for 50p.
BC158 PNP SILICON, 4 for 50p.
BAY31 Signal Diodes, 10 for 35p.
BA121 Varicap Diodes, 4 for SOp.

Mobile Converters, 24V DC Input 13-8V at
approx. 3-4A DC output, fully stabillsed. £3.50 each
(ideal for running 12V car radio from 24V lorry
battery).

We now stock Spiralux Tools for the electronic

. u an
Metric sizes, pop rivet guns, etc. S.A.E. for list,

Miniature earphones with min. jack plug, 2 for 50p
+ 123% VAT.

TWIN I.LF. CANS, approx. 1in..x }in. x tin. high,
around 3.5-6MHz, 2 separate transformers in
1 can, internally screened, 5 for 50p + 124% VAT.

SMALL MAINS SUPPRESSORS {small chokes,
ideal for radio, Hi-Fi inputs, etc.). approx. §in. x
14in., 3 for 50p.

Dubsilier Electrolytics, 50uF. 450V 2 for 50p.
Dubilier Electrolytics. 100uF, 275V, 2 for 50p.
.IP'{:eésev Electrglvtics, 470uF, 63V, 3 for 50p.

PLASTIC BOXES 34" square, 1§ deep (wall-
mounting type) with 5-pin din plug on front panel,
50p each.

PERSPEX TUNER PANELS {for FM Band 2
tuners) marked 88-108MHz and Channels 0-70,
clear numbers, rest blacked out, smart modern

0.K.. but

size approx. B}in. x 1}in.. 2 for 35p.

ytics, 10004F, 30V, 3 for 60p.
Plessey Electrolytics, 40p each
1).

1000uF. 180V,
(3 for £

Dubilier Electrolytics. 5000uF, 35V, 50p each.
ﬁyrbf_lier Etectrolytics, 5000uF. 50V, 60p each.

Q

2N3055 type T
5for £9.

110V NEONS, SCREW-IN-TYPE, 4 for 50p.

PROGRAMMERS (magnetic devices). Contain
9 microswitches (suitable for mains operation}
with 9 rotating cams, all individually adjustable.
ldeal for switching disco fights, displays, etc.,
or industrial machine programming. (Need slow
motion motor to drive cams, not supplied.) 9 switch
version £1.50.

Lead suppressors {10kohm} for mobile plug leads,
4 for 50p.

HEAVY DUTY RELAYS, 24V.d.c. operated {will
work on 18V} 3 heavy duty make contacts {around
10A rating) + 4 change over contacts + 1 break
contact. New, complete with mounting bracket.
{ldeal for switching HT on Linears.) Many uses for
this high quality unit. £1.50 each:

ytics, 6800uF, 25V, high grade, screw
terminals, with mounting clips, 50p each.

Plessey Electrolytics, 10.0004F at 63V, 75p each.
Plessey Cathodray Capacitors, 0—0-4uF at 12.5kV
DC. Screw terminals. £1.50 each,

PLEASE ADD 12}% VAT TO ALL CAPACITORS.

TVPLUGS AND SOCKETS
TV Plugs {metal type)}, 5 for 50p.
TV Sockats (metal l‘vhpe{, 4 '?_"50"‘ =

TO3 transistor insulator sets, 10 for 50p.

TV tine C: k sockets), 4 for 50p.
Please add 12]% VAT.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 60p each, 3 for £1.50,
PL259 Plusgs {PTFE), brand new. packed with
reducers, 65p or 5 for £3.

$0238 Sockets (PTFELEbmnd new {4-hole fixing
type), 50p each or 5 for £2.25.

SOLDER SUCKERS (Plunger Type). Standard
Model, £4.50. Skirted Model, £4.-95. Spare
Nozzles 60p each.

WELLER SOLDERING IRONS

EXPERT. Built-in-spotlight illuminates work. Pistol
grip with fingertip trigger. High efficiency copper
solderingrlisp.

EXPERT SOLDER GUN. £6.80 + VAT (54p}.
EXPERY SOLDER GUN KIT {spare blts case,
etc.), £9.80 +VAT (783)).

SPARE BITS, PAIR; 30p + VAT (2p).
MARKSMAN SOLDERING IRONS

SP16D 15W £3 + VAT {24p).

SP25D 25W £3 + VAT {24p}.

SP25DK 25W + bits, etc., kit £3-85 + VAT{31p].
SP40D 40W £3.44 + VAT (28p).

BENCH STAND with spring Marksman Irons,
£2.22 + VAT (18p}.

SPARE BITS

MT8 for 15W, 46p + VAT (4p).

MT4 for 25W, 38p + VAT {3p].

MT 10 for 40W, 42p + VAT (3p).

TCP2 TEMPERATURE CONTROLLED IRON.
Temperature controlled iron' and PSU. £27 + VAT
{£2.18).

SPARE TIPS "

Type CC single flat, Type K doublesﬂ)at fina tip,

Type P. very fine tip. £1 each + VAT {8p}.
MOST SPARES AVAILABLE.

MULTICORE SOLDER
Size 5 Savbit 18 s.w.g. in'alloy dispenser, 32p

+ V. (3{)-

Size C15AV18 Savbit 18 s.w.g., 56p + VAT (4p).
Size' 12 Savbit 18 s.w.g. on plastic reel £1.80
+VaT (1 55).

¥ Kg. {1-1ib) 60 x 40, 20 s.w.g. on plastic reel £3.

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY

No

getting

[ do Verd: well by

all my componen s
from Home RADI0/

Forgive the terrible puns, If you don’t quite twig 'em just have a word
with your opera-going friends and they will reveal ali! Frankly, we've
used the characters above simply to catch your attention and to lead
you on to the more interesting point that Home Radio Components
Ltd. are the people to deal with when you need components for the
projects in this magazine, or for any other electronic gadget you may
be creating. -Thousands of constructors have proved that they get
good advice, good components, good value, good service from Home
Radio. Many buy over the counter at Mitcham, many purchase by
Mail Order sending a chegue or P.O. each time they need something,
and a growing number of customers are proving the ‘advantages of
joining the Home Radio Credit Account Scheme. Whichever method
you opt for you'll need a Home Radio catalogue. Read all ahout it in
the paragraph below.

- e o an o e e e ms em s ms e g

Please write your Name and Address in block-capitals

The famous Home Radio Components Catalogue comprises
200 pages, listing about 5,000 items, nearly 2,000 of them
illustrated. Everything is set out so clearly and concisely

that the catalogue is a pleasure to use. When you buy MAME ... atrananngusciaencanasamnangocscsbnede
ong we also send you a free mini catalogue filled with
extra special bargains. The saving on some purchases ADDRESS ...

from this bargain list alone can more than pay for the |
catalogue, which costs £1 plus 40p for post and packing.
Send off the coupon with your cheque or P.O. for £1:40 now. |
The catalogue and. bargain list will come to you by return
post.

{Regn. No l“

TD. Dept. EE
' HOME RADIO (Components) LTD.. London 912966)

234-240 London Road. Milcham. Surrey CR4 3HD

4-240 London Road. Mitc

Dept. E. Phone 01-648 8422

Everyday Electronics, May 1977



DRILL CONTROLLER

Electronically changes
apeed from approxi-
mately 10 revs to
maximum. Full power at
ait speeds by finger-tip control,
Kit includes all parts, case,
¢verything and full instructions.
£3-45 including post & VAT,
Made up modet £1:00 extra.

S TRANSISTOR PACK
d to operate i sets and
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7, PP9 and others. Kit comprises: main

rectlfier, thing and load resistor
condensers and instructions. Real enip at only
£21.50 VAT & Postage 50p.

RADIO STETHOSCOPE
Easiest way to fault find, traces
signal from aerlal to speaker, when
signal stops you've found the
fault, Use i on Radio, TV,
amplifier, anything. Complete kit
comprises two apecial transistors
and all parts In-
cluding probe tube
and crystal ear-
plece, £295, twin
stetho-set instead of
earpiece. £1-00
VAT and postage
inct.

MICRO SWITCH BARGAINS
Rated at § amps 250 volts,
{deal to make s switch panel
for a calculator and for dozens
of other applications. e
Parcel of 10 for £1:00, VAT and post paid.

MAINS OPERATED SOLENOIDS
Model TT2—small but powerfu}
lin. pull—approx. slze 1} x1}
x 13in., £1-00

Deni

Model 4001/ —jin. pull. Bize
23 x 2 x 14in. £1-50
Model TT10—I1}in. pull. B8ize

3 x 2} x 2in. £3.50
Prices include VAT & postage.

SOUND TO LIGHT UNIT
Add colour or white light to your
amplifier. Will operate 1, 2 or 2
lamps (maximum 450W). Unit in
box all ready to work. £7-95 plu~
95p VAT & Postage

RELAY BARGAIN :
Type 600 relay with twin 500 ohini coils which may
be joined In series or parallel thus relay will
operate off voltages between 5 and 30 volts DC.
Price 44p each, 10 for £4 post and VAT paid.

MULTISPEED MOTORS

Six speeds are available 500, 850
and 1,100 r.p.m. and 7,000, 8,000
and 11,000 r.p.m. 8haft {s } in.
diameter and approximately 1 in
long. 230/240v. Tts speed may be
turther controlled with the use of
our Thyristor controller. Very
powerful and useful motor size
approx, 2 ino. dla x B in. long.
Price £2:00 including Post & VAT.

SWITCH TRIGGER MATS
8o thic Is undetectable under
carpet but will switch on
with slightest pressure. For
burglar alarms, shop doors,

etc. 24inx18in £8-33. Post

& VAT 60p. -
18in x 10in #1-85. Post & cE=
VAT B50p. §
SPIT MOTOR WITH CARTER
GEAR BOX

Probably one of the beat spit
motors made. Orighally in-
tended to be used In very high
priced cookers however this
ean be put to plenty of other
uses, for instance your garden
barbeque or to drive a tumbler
for stone polishing; in fact, there are no ends to
its uses. Notmal maine operation. 23-26 including
POST & VAT.

ROOM THERMOSTAT

Famous Satchwell, elegant design,
intended for wall mounting. Wil
switch up to 20 amps at mains voltage,
covers the range 0:30°C. Special snip
this month #2-50, post and VAT pald.

MULLARD AUDIO AMPLIFIERS
All in moduie- form, each ready built complete
with heat sinks and connection tags, data supplied
Model 1153 500mW
power output $1-50 in-
cluding Post & VAT.
Model 1172 1W, power
output 21:85 including
Post & VAT.

Model EFP9000 4 watt
power output £2-80 in-
cluding Post & VAT.
EP 9001 twin ch 1 or

INFRA RED BINOCULARS
Made for military purposes during and
immedintely after the last war to
enable snipers, vehicle drivers, ete. to
see in the dark. The binoculars have to
be fed from a high voltage source (5KV
approx.) and providing the objects are
in the rays of an infra red beam then the
binoculars will enable these objects to
be seen. Each binocular eye tube
containg i complete optical lens system
as well as the infra red cell, technical data on which is available. The binoculars
are unused, believed to be in good order. In-fact they were never issued, but since
they were made a long time ago they can hardly be called new. Sold without
guarantee. Price £17-50 per set. Post & VAT £2-50.

SMITHS CENTRAL HEATING CONTROLLER

Push button gives 10 variations as follows (1) continuous hot water and con-
tinuous central heating (2) continuous hot water but central heating off at
night (3) continuous hot water but central heating on only for 2 periods during
the day (4) hot water and central heating both on but day
time only (5) hot water all day but central heating only for
2 periods during the day (6) hot water and central heating
on for 2 periods during.the day time only—then for summer
time use with central heating off (7) hot water continuous
(8) hot water day time only (9) hot water twice daily (10)
everything off.

A hamlsome looking unit with 24-hour movement and the switches and other
parts necessary to select the desired programme of heating. Supplied complete
with wiring diagram. Originally sold we believe at over 216—we offer these,
while stocks last at £7-50 each including VAT and postage.

MULLARD UNILEX

A mains operated 4 + 4 stereo system. Rated one
of the finest performers in the stereo fleld this
would make a wonderful gift for almost any one in *
easy-to-asgsemble modular form and complete
with a pair of Goodmans speakers this should aell
at about £230—but due to a special bulk buy and
as an incentive for you to buy this month we offer
the system complete at only 214-00 inciuding
VAT and postage.

250 WATT TRANSFORMER
Heavy duty power transformer which can be used for many purposes. Rated
at 250 watts it i8 very well bullt with frames for upright mounting and is varnish
impregpated. Its primary is for 230/240 volts 50 cycles, it has four secondaries
each 10v very high current windings. Just a few of the circults it can power are
10-0-10v at up to 12 amps, 20-0-20v at up to 6 amps; singie 10v at 25 amps;
single 20v at 12§ amps; single 30v at 9 amps, single 40v at 6:5 amps. The trans-
former can be used for power circuits (charging, etc.) or for amplifiers, there
being an earth screen between primary and secondaries. A transformer like this
today would cost at least £15 from the makers, however, we are making a
special offer at £5-85. Post & VAT Paid. Grab some whiie you can. sur stock
may pot last long.

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives really amazing:
results. You will receive an amazing assortment of
stations over the 19, 25, 31, 29 metre bands. Kit
contains chassis front panel and ali the parts £1:00—
crystal earphone 58p including VAT and postage.

S—

8 POWERFUL BATTERY MOTORS
For models, Meccano's, drills, remote control
planes, hoats, etc., etc. £2-00.

ROTARY PUMP =

Self priming, portable fits drill or electric motor,
pumps up to 200 gallons per hour depending upon
revs. Virtaally uncorrodable, use to suck water, oil,
petrol, fertilizer, chemicals, anything liquid. Hose
connectors each end. £2-00 Post Paid.

ITS FREE!

1 monthly Advertising
Bargains List gives de of bargains
arriving or just arrived—often bargaing

its free—just send S.A.E.
faw of the Bargains still available from
a recent list.
100 watt Mains Transformer, 240v 50hz primary
wound In separate halves, primary screen. This
has three secondries 24-0-24v, 0-49v and 0:88v
tapped to 80v. Any one of these secondries may
be loaded up.to the 100 watts or the load can-of
course be spread over to all the secondries.
Upright mounting, impregnated and varnished.
Size 4”7 x 3}” x 3”. Price 23-50 + 28p. Post
80p + 6p.
Connector Strip for Push on tags, 7 pole, each pole
accepting 6 push on tags on strong plastic' base
with fixing holes. Price 45p + 4p.
Btereo Flex twin screen fig. 8 type. PVC jnsulated
overall. 10 metres for 1 + 8p.
Latching Relay by Guardian Electric, mains
operated it is in fact two relays mounted on a
metal base plate. The relays being mounted in
such a way to ensure that when one closea the
other opens and vice versa thus when clgsed
relay A would remain locked until manually
released or electrically released by energising
relay B. Each relay has 2 sets of 10 amp change-
over contacts. Ahould be Ideal for burglar alarms
and similar applications. Price 2185 + 18p,
C ting Wire, 7 ded PVC Insulated on
500 metre drums, 6 different colours available,
price £4 per 500 metres + 32p, Post £1 + 8p.
Please give alternative colours when ordering.
Mains Motor—double ended with normal mounting
feet, ideal for small fan heater, etc. Price ?5p +
8p. Post 30p + 3p.
Magnetic Clutch xerox ref. mos. 121 5494 and
PN 866-10. This is a two part device, the main
section with the coil fits to the spindle of the
machine and the break plate only has to be
mounted close to the main section. Price 23:00 +
24p. Post 30p + 3p.
Photo Multiplier Tubs. American RCA, thelr
type no. 4565. These tubes have & gain of a
milllon or more, regular price over £20 but we
offer these brand new at £4-50 + 36p.
Push Button Double Changeover Switch. Honey-
well type No. 14 DMG. Contact rated at 10 amps
250 volts, a tough spring return switch definitely
strong enough to be used as a foot switch. Price
50p + 4p. '
Clockwork Time Switch for deiaying switch {for
up to 12 hours. Being clockwork this is inde-
pendent of the mains and is therefore ideal for
remote places, worked by batteries. Front dial,
which is calibrated in hours, ls turned through
the required degrees together with preset time
up to 12 hours. Double pole switch rated 16 amps
30 volts. Price $3-00 + 24p.
Delay BSwitch electrically operated—will give
delay of up to 2 hours—contact suitable for
2 x 10 amp appliances. Price 75p + 8p.
Open Relay with 10 amp Changeover
) Mains ted coil, 1) t but
perfect. Price 50p + 4p.
Portable Radio Case, size 117 x 87 x 31", mouat-
ing studs for standard 57 speaker and panel to
take the normal three controls. Price £1-50 + 18p.
Post £1 + 12p.
Tuning Dial, fits normal slow motion type con-
deneer for above cabinet. Price 50p + 8p.

MOTORISED DISCO SWITCHES
‘With six-10 amp changeover switches. -Muiti
adjustable switches are rated at 10 amp each

80 a total of 2000w’s can be controlled and
this would provide a magnificent dispiay. For
mains operating £4:26 post & VAT Paid.
Ditto 9 switch £4-85 Post & VAT Pald.
{)mop 8‘%‘1‘ 12 SWITCH £5:75 POST &
A 21D,

MAINS RELAYS
With triple 10 amp changeover contacts—opurating
coil wound for 230 volts AC, chassls mounting, one
screw fixing, ex unused equipment 80p each, 10 for £§
post and VAT paid.

OUTPUT POWER PACKS
These have two 1 .C. d out
s0 can operate two battery radlos or a stereo amp
without cross modulation (they will of course
operate one radloftape cassette/calculator, in fact any
battery appllance, and will save their cost in a few
months). Specs: Full wave rectification, double
mains —total loged in &
bard P.V.C. three core mains lead minal
output—when ordering please state output voltage
4}v, 6v, 7}v, 9v, 12v or 24v.
Price 3395, Post and VAT included.

CAR STARTER

Most drivers who use their car around town find that on a very cold morning
they have difficulty in starting because the battery has not any charge left in it.
This ailwaya seems to happen on the morning when you are In a particular hurry
8o a charger/starter s well worth having. Our kit for this comprises: a heavy
duty 250w transformer and full wave rectifier which for short perloda will
deliver 20 amps. This is usually enough to get the car started, directly it has
started of course it can be disconnected from the batfery as the car’s internal
%hx';ger will take over. Special offer price of this is £6:50p including post and

AT.

TERMS: Whers order is under #6 piease add 50p surcharge to oftsst packing
eXxpensss

Self adhesive scale L & M, price 25p + 3p.
Disco Black Light Lamp, We have just recelved
a new delivery of these 175w uitra violet iamps
but regret to say that the price has Increased
and the new price is now £6:75 + 88p. Post
£1:00 + 12p.

For the benefit of of our readers not knowing this
lamp we wish to point out that it is probably the
most useful ultra violet lamp available especially
for disco work ns It does not require .choke or
starter. It can slmply be plugged into the nearest
famp holder. It iz o true black light and has
proper “Woods" filter glass.

Ferric Chloride Crystals for etching copper,
making printed circuit boards, etc. BSpeclal
purchase enables us to offer this in 1lb bags at
50p + 4p + 20p + 2p.

9 Digit Counter, Another special purchase enables
us to offer this mains operated counter for only
about a quarter of its proper price. It works off
240v 50hz maina and requires no step -down.
There i3 only ome point about thls that is it
counts in even numbers only, 2, 4, 6, 8, 10, etc.
[ you want to count single. you must divide the
final figure by 2. Price 50p + 4p. Post 10p + 1p.
2kw Heater Assembly. Spiral elements in metal
frame, size 6}” x 2}” elements centre tapped so
can be used for lkw or 2kw. Unusual shape,
looking at it sideways the frame looks rather like
a ship’s ventllator. Probably made for some
well known fan heater. Price £1 + 8p. Post
30p + 3p.

Stereogram Cabinet. Long low modern teak
veneered cabinet size approximately 4’ 27 x
15’ x 5’ probable cost to make today over £20.
‘We have a few of these, they are slightly second,
at prices ranging from £5 esch, depending on
condition—sorry but these are for callers only.
Digital Display Unit (Digivisor). A precision made
instrument which is basically a moving cofl
voltmeter. Instead of having a pointer, however,
the scale is punched out with numerals, 0, 1, 2, 8,
4 and so on. When you apply a voltage for

stereo pre-amp. £2-90 including Post & VAT.
NEED A SPECIAL SWITCH

Donble lead contact. Very slight pressure, closes
i both contacts 18p each.
— Plastic pushrod supplied
for operating. 10p each.

10 for 68p.

°0

J.BULL (ELECTRIGAL) LTD.

(Dept. E.E.), 103 TAMWORTH ROAD,

CROYDON CR? ISG.
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t 8 volts—fig. 8 comes in front of a lamp
and is focussed on to the screen. This device
which must have cost a small fortune to develop
and make can also be used for a varlety of other
purposes. Voltage regulation by making beam of
light trigger a photocell, etc., etc. price £5 + 40p.
Valves—send for your requirements, most.types
in stock,
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An exciting NEW series from
Newnes Technical Books

Each of the books in this series is written by an expert jn his own particular field. The books are
authoratative yet easily understood by those with no technical knowledge whatsoever, and the texts
are supplemented by many highly informative illustrations.

MASTER ELECTRONICS 4 MASTER HI-FI MASTER STEREO

IN MUSIC INSTALLATION CASSETTE RECORDING

T. D. Towers Gordon J. King I. R. Sinclair

Contents: Creating Musical Sounds Contents: How it Works — The Amp- Contents: Stereo Systems — Signal
by Electricity — Making Musical lifier — Programme Signal Sources — Sources — Controls and Facilities —
Instruments Louder — Musical Importance of a Good F.M. Signal — Making the Recording — Replaying
Special Effects by Electronics — The Loudspeaker — Mono, Stereo and Monitoring — Essential Main-
Electronic Keyboard Instruments — and Quadrophonic Sound — Four- tenance — Aids to Better Recording
Electric Guitars — Magnetic Tape channel Techniques — Room Effects — Noise Reduction Systems — Cas-
Music — The Robot Drummer — — Best Use of Controls — Termin- sette Recorder and Hi-Fi.

Music Synthesisers — Music by Com- ology — Index.

puter — Index.

130 pages 0408 00262 X £2.50 150 pages 0408 002379 £250 y 140pages 0408002387 £2.50

5'5 NEWNES TECHNICAL BOOKS, Newnes-Butterworths, Borough Green, Sevenoaks, Kent

PHILIPS s

NOULS: PHII.IPS
HI=F1 (75

The top sellers for home assembly in
Europe —now available in the UK.

Now —read all about the Philips range of
quality kits for home assembly — mixers, amplifiers,

dio speakers, etc, etc. Send today to
a ra S.S.T. Distributors (Electronic Components) Ltd.,

amatelll". West Road, Tottenham, London N17 ORN

Learn how to become a radio- N U S G S G R S S S— A w—

ad L )
amateur in contact with the whole Please send me, quickly, the new colour catalogue. EESI
world. We give skilled preparation
for the G.P.O. licence. Name
) WAA
Brachure, without obligation to: EEKS7 l Address

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

P.0.Box 156, Jersey, Channel Islands.
NAME

PHILIPS

Y
//
g
a
8
8
@

ADDRESS,

freeyy
_ TODAY! |

tributors 15 a member of
the Phlhps Group of Companies.

{Block caps plesse}
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YES SIR Ist class post TONIGHT!
We specialise in high spec components
with expressservice for phone customers

SH 1 0 B N N B U B Y N =
HIGH SPEC components FAST!

@ OPEN 9am-5pm, 6 days—Phone orders 9am-4pm. =
@ S.A.E, for stock list including pots, presets, I1.C.'s 7400 & CMQS,
[ Itors, plugs, ket itches, cable, etc.

Post free envelope Included for your next order.

SUPER EXPRESS phone service—ask for details.
@ Shop at keen prices 6 days per week. Late nlght—Frl. 7-10p.m.

Capacitors  TRANSISTORS + 200 OTHER TYPES IN STOCK
| 1578 12p* 9 7Tp 3053 2!

ACi28  20p sp
MFD/V 177176 22p 7 17p 91 B8p 3055 60p
1j25 1ope|ADIS! 520 1788 18p 200 1op 3702 {ip®
Va3 dops| 62 S2p  179B 19p OC44 dSp 3703 14p*
1Bel  MCHPR  184B 12p° T 38p  3lo 13p*

fope 1 184 11p* ORP12 €5p 3705 14p®

y - P P
2.2/63 fope AF117 ‘28p 187 26p TIP20A 4Tp% 707 12p°

143 24p Y 4016 52p
b 10ps| 147a sorBCVI b 4005 wp fpi 3D

0p 7 006
22/6v3 fope| 148 9p% BFY50 25p 4148  Sp
p 51 25p 2N2219 30p LINEAR
1p* 52 25 45p T 28p
11p* MPF102 40p* 29260 13p* NES555  49p
18p* OA 47 14p  2926G 15p® ZN414  1-40°
1150;»:\ THYRISTORS P/OLIEVAEDSTER
P* i 60V 1 25
129"' 500V 1? ao: TAG 1 600 100VDC MFD

©2 @0 N 1A I N O 9 U D 0 NE §E ..
»
&
R
oo,

-

15p® | 700V.1A 1-40 BT 106 001, 0022,
18p* | 400V 4A  65p C106D1 0047, 0068,
25p® | 500V 63A1-85 BT 109 ‘01, S5p° 015
-022, -033, -047,
25p% -068, -1, 6p°
40p* | RESISTORS 1{p® each .15 7p*, -22 8p*.
220/25 16p® 1500/25 35p* | + WATT E12(5%) -33 10p*.
220/63 25p° 2200/40 60p* | 1 ohm - 10m ohm -47 15p*
250/12 12p® 2500/15 450" Sk to 2m LIN & LOG 25p
l 250/64 20 5000/12 dspe | O 1o okteZm

Post & Packing 25p per order. VAT please add to total ® 12%, rest 8%.

ORCHARD ELECTRONICS

FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OX10 0DE
Telenhone 0491 35529,

-
3
° A
) T U N A G VO R O O O O O N N R

SOLDERLESS BREADBOARDING—DECS

The famous DEC System of Solderiess Breadboarding Is Ideal for both the young
and more mature students of Electronlc Englneering as It enables clrcuits to be
trled and tested without the use of soldering and because of the speclally de-
slgned ts allows ts {0 be used over and over again. It Is also
extremely useful for the Circuit Designer who wishes to experiment with and
perfect his circult quickly yet economically,

S-DEC (Model PB11)

This, the most popular Board, Is designed solely for the use of ___
dlscrete components and Is particularly useful for basle T§
educatlonal purposes. I

.a\{.,.
.?‘

- -

{No. of Contacts: 70) 1 0ft £1-98
S off £1-76

-

:
T-DEC (Model PB21) -

This Board allows 2 TOS or 1 DIL IC Station to be used and so
Is pfimarlly intended !?r discrete work or for linear IC applica-
t ts ma

tlon where Id numbers of di y

be required,

(No. of Contacts: 208) 1 0ff £3-62
5 off £3-21

N ) ’
u-DEC ‘A’ (Model PB31)
The u-DEC ‘A’ is speclally deslgned for ease of use with IC's
and allows 2 DIL or 4 TOS stations to be used but wlil accom-
modate discrete components with equai facility,
{No. of Contacts: 208) 1 off £3-97
S off £3-53

»-DEC ‘B’ (Model PB41)

The u-DEC ‘B’ Is for simiiar uses as u-DEC 'A’, but has two
16 lead IC sockets as part of the Board. €
(No, of Contacts: 208) 1 0oft £6-97

5 off £6-18

DEC ACCESSORIES

16 DIL adaptor (with socket) PB062
10 TOS adaptor (with socket) PB072
Single ended leads (set of ten) PB101
Double ended leads (set of ten) PB102
1mm plugs (set of ten) PB103
All prices Include 8% VAT. P, &P, 25p,
Our retall counter is now open, stocking a large variety of audio and electronic
parts and accessories, branded and surplus.

WE ARE SITUATED 2 MIN. WATFORD JUNCTION STATION

THE COMPONENTS CENTRE

7 Langley Road, Watford, Herts., WD1 3PS,
Tel.: Watford 45335

apsrhrine mkd |

Capacitive discharge
electronic ignition kit

Smoother running 7, 2 |
Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Up to 20% better fuel consumption

Sparkrite Mk. 2 is a high pertormance, high quality capacitive discharge,
electronic ignition system in kit-form. Tried, tested, proven, reliable
ano complete. it can be assembied In two or three hours and fitted in
15/30 mins. i

Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no mistire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current 1o about 1/50th of the norm. it will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers tor recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. {(Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coilfdistributor ignition and up 10 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch,

Gives instant changeover from “Sparkrite” ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switeh the ignition off completely as a security device. Inctudes
switch connectors, mounting bracket and instructions. Cables excluded.
Alsoavailable:RPMIimiting control for. dashboard mounting

(fitted in case on ready.built unit).

CALLERS WELCOME. For Crypton tuning angd fitting service
‘phone (0922} 33008

PRICES INCLUDE VAT, POST AND PACKING.

improve performance &economy NOW
Note—Vehicles with current Impulse tachometers (Smiths code on dial
RV1) wlli require a tachometer pulse siave unit. £3-35 Inc, V.A.T. p&p.
E.D,A. 82 BATH STREET. WALSALL_

1 \(Quick installation
P No engine modification
E

f __ required N
[——— —
lectronics Design Associates, DEPT EE/S
82 Bath Street, Walsail, WS1 3DE. Phone: {0922} 33652
Name
Address ......

Ve I enclose cheque/PO’s

fo'£

Cheque No.

Qua,
Mk, 2.D1Y Ass. Kit @ £11.80

Mk. 2 Ready Buill Negative Earth @ £14.97

Mk. 2 Geady Busit Positive Earth @ £14.97

Ignitlon Changeover switches @ £4.30

Send SAE if brochure
only.required,

Everyday Electronics, May 1977

k R.P.M. Limit systems in above units @ £2.42
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ELELTROII-RIT

The Famous DENSHI kits
—now even better value

The kits are suitable both for the beginner to galn a wide practical
understanding of electronlcs and for the more experienced to
carry out many advanced experlments not avallable elsewhere.

Niustrated Is the SR-4ADX kit—over 150 different actual working
projects can be built, dismantled and rebullt any number of times,
plus any clrcuits of your own design,

Each p t is b ifully lated in transparent
plastic, engraved with Hs electronlc symbol. No soldering is
Invoived with any kit and yet this fantastic versatllity is provided.
The kits are complete in every respect, including educational
manuals and batteries, NOTHING ELSE NEEDED.

This is the most practical and effective way to learn about
electronics—the kits are also first-class testing kits for laying-out
and testing new circuits quickly. There Is no danger whatsoever
in the use of these kits.

Add-on kits and spares are available too, to Increase the scope
of each kit If requlired.

SR-3A—over 100 experiments—radio receivers, transmitters,
ampilfiers, microphones, alarms, morse code, electronic birds,
cats, sirens, organs, intercoms, metronomes, photoelectric ceil,
high voltage generatos, clrcuits demonstrating Amps, Ohms,
Watts, etc., etc. £26-45 COMPLETE

SR-JADX—over105 oxperlr?ennﬁsilmllalzto StR-aA(pIus sophis«
ticated trol panet and solar cell clrcults, etc,, etc.
bl el £33-45 COMPLETE

SR-4ADX—over 150 experiments—simllar to SR-3ADX plus
Relay and Multi-meter circuits—ammeter, voltmeter, resistance
meter, water purity —, lon concentration —, volume —, output
—, field i ity meter, illumi , etc., etc.

£41-45 COMPLETE

PRICES INCLUDE VAT, P & P, MANUALS, BATTERIES, etc.
NOTHING ELSE TO PAY—-FANTASTIC VALUE for MONEY.

Educational and Trade enquiries weicomed,
Personal callers welcome

CHEQUE/P.O. (or 11p for lllustrated literature) to: DEPT. EE

ELECTRONI-KIT LTD., 20 Bride Lane,
Ludgate Circus, London, EC4Y 8DX
Tel:353-6430. Cables: Tronikit London

CRESCENT RADIO LTD.

164-166 HIGH ROAD LONDON N22 6EJ 888-3206
(also) 13 SOUTH MALL, Edmonton, N.9 803-1685
MAIL ORDER DEPT. 1 St Michaels Terrace Wood Green
London N224SJ Phone 888-4474

POWER PACKS
PPl Switched 3, 44, 6, 7§, 9 and 12
volt @ 500 m/a. with onfoff switch and
pilot light. Size = 130 mm x 55 mm x
75 mm  ONLY = £5-50 4 8%

CASSETTE MICROPHONE
On/Off switch for Remote Control. Split
Lead with 2-5mm and 3-5mm plugs,
Standard Cassette Mics to suit all
types. Complete with Desk Rest.
Please state which Impedance required
2000bm/50K.ohin.

PRICE £1-60 + 12}§%VAT.

“€100” 100 WATT AMPLIFIER
All built and tested, mounted on a
plain aluminium chassis which meas-
ures 18” x 9}” x 4” and which you can
mount into 4 cabinet of your choice.
Four Controlled Inputs, Master Vol-
ume, Treble, Middle and Bass Controls.
S/C protected output. 100 watts Clean
into 8ohm L/8. Ideal for Disco, Music
Groups. PA and Clubs.
A Bargain at £48 + .£1 carr. + 8% VAT.

FERRIC CHLORIDE
Anhydrous ferric chloride in double
sealed one pound Poly packs.

OUR PRICE — 85p + PP + 8% per Ib.

ABS PLASTIC BOXES

Handy boxes for construction projects.
Moulded extrusion rails for P.C. .or
chassis panels. Fitted with 1mm front
panels.
1005=105mm x 73mm X 45mm= 60p
1006 =150mm X 74mm x 47mm=§0p
1007 =185mm X124mm X 60mm = £1-80
1021=106mm X 74mm X 45mm=_57p

(sloping front) Plus 8% VAT

P.C. ETCHING KIT
This kit contains all that the constructor
wliil need to etch the circults of his own
design.
Contents—Plastic etching dish. Sample |
copper clad board. Laminate Cutter.
1 lb Ferric Chloride. Large Plastic
8poon. Etch Resist Pen. Full Etching
Instruetions. Complete and Big Kit
Value at £4-25p + 8% VAT.

T1 MULTI-METER

"Ideal tester for everybody interested in

electronics. Weighing less than 100
grammes and only 80mm x 24mm x
90mm. Ranges: AC volts: 0-10v, 50v,
250v, 1,000v. D.C. volts= 0-10v, 50v,
250v, 1,000v. DC current: 0-Imfa,
0-100m/a. Resistance: 0-150K ohm.
PRICE £5-50 + VAT 8%

Three Channel Bass,
Middle, Treble. Each
channel has 'its own
sensitivity control,
Just connect the in-
put of this unit to
the loudspeaker ter-

3 K'WATTS PSYCHEDELIC LIGHT CONTROL UNIT

LOUDSPEAKERS

23" 40 ohm 90p + F12H%
23" 8ohm 90p } VAT
BARGAIN PROJECT BOX
A plastic box with moulded
extrusion rails for PC or
Chasgis panels with metal
front plate fitted with four

minals of an amplifier and connect three 250V up to
1000W lamps to thie output terminals of the unit, and | Sre¥s (all supplled). SIZE
you produce a fascinating sound-light display. (All

(internal) 81mm x 5lmm

50p unless otherwise

guaranteed). £18-50 plus 75p P- & P. + 8% | 508 BRICE 50p + 8%
U.K. CARR. All prices are excluding VAT. Please

add to each item the VAT rate .in-

dicated to all orders

stated
ACCESS AND BARCLAYCARD ACCEPTED

Electrical Engineer.

feel

NAME (Block capitals please)
ADDRESS

Other Subjects....
Accredited by CACC

r---

ELECTRONIC
ENGINEER

Do something PRACTICAL about your future.

Firms all over Britain are crying out for qualified people. With
the right training, you could take your pick of these jobs.

Now, the British Institute of
Engineering Technology will train Courses in
you in your spare time to be an

You risk nothing! We prom-
ise to get you through your
chosen course-or.refund your | g.4io Maint. & Repairs (BIET)

So, join the thousands who
have built a new future through
home study Engineering courses.

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept.TEE 24. Reading RG7 4PF.

C & G Elect. Technicians
C & G Elect, Installations
Telecomms. Technicians Exams
Television Servicing

Pract. Radio & Electronics
Plus over 60 other
home study courses.

POSTCODE

AGE
Member of ABCC
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A, MARSHALL (LONDON) LTD. DEPT. E.E.
LONDON — 40-42 Cricklewood Broadway, NW2 3ET
Tel. 01-452 0161 Telex 21492

GLASGOW — 85 West Regent Street, G2 2QD
Tel. 041-332 4133

deal

a greal deal from |
’ BRISTOL — 1 Stralts Parade, Fishponds Rd. BS16 2LX
Tel. 0272 654201
NEW CATALOGUE 77
168 page catalogue with 500 new

lines, 55p post paid (40p to callers)

2N696  0-35| 2N3630 0-30| 2N6101 0-65) BC142 0-30) BCYA2 1-70 BF245 0-34| TIP32A 0-50|LM710N 0-60| TAD1001-95 TRIACS Plastic pack 400V
2N697  0-30| 2N3641 0-20( 2N6107 0-42| BG143 0-30| BCY33 1-00| BF246  0-75) TIP33A™0-80|LM723C 0-85 TBA120 0-65 Yanty) 0-70 0 amp 0-80
2N698  0-62| 2N3702 0-17| 2N6109 0-42| BC147 0-12{ BCY34 1-20| BF254  0-24| TIP34A 0-90|LM723N 0-75 TBA400 1-50 6 amp 0-75 12 amp 110
2N699  0-55( 2N3703 0-15| 2N6121 ©0-38| BC148 0-12| BCY38 2-00| BF255 0-24 TIP35A 2-50|LM741C 0-65|TBAS500 2-21 8 amp 0-80 16 amp 1-80
2N706 0-24| 2N3704 0-18|2N6122 0-41| BC149 0-13| BCYa2 0-60| BF257 0-37| TIP36A 3-35|LMT741N 0-50| TBAS00Q DIACS
2NTOSA 0-12| 2N3705 0-15 2N6123 0-43| BC153 0-27| BCY58 0-25  BF258 0-45| TIP41A 0-70/LM741.8 040 2-30 St &
2N708  0-21| 2N3706 0-18{2N6126. 0-45| BC154 0-27| BCY59 0-25) BF250 0-49| TIP42A 0-80|LM747N 0-90) TBAS510 2-21 BRI0O 485
2N709  0-50| 2N3707 0-18/40361  0-45| BC157 0-12| BCYT0 o-zslams 0-45 TIP29c 0-60|LM748-8 0-50| TBA510Q BRIDGDES
2N718  0-27| 2N3708 0-16 40362 0-48| BC158 011/ BCY71 9-26| BFR39 0-28 TIP30c 0-85 LM748N 0-50 2-30
2NTI8A 0-50| 2N3709 0-18 40363 120/ BC159 0-14| BCY72 0-24| BFS21A 2-60 T1P31c 0-66LM3301N0-85 TBAS20 2-21 Full ‘range of Bridge Rectifiers and
2N720A 0-80| 2N3710 0 0-58/ BC160 0-50| BO115 1-20| BFS28 1-04| TIP32¢ 0-75 LM3302N|-40'TBA5200 Diodes llsted in New Catalogue
2N914  0-35 2N37T11 0- 0-45| BC161 0-50/ BD116 1-20| BFS61 0-30) TIP33c 1-10|LM340t 0-70 2-30 THYRISTORS Plastlc C106 116
2N916  0-30) 2N3712 1- 0-65| BC167 0-12| BD13t 0-51| BFS98 0-27 TIP34c 1-20/LM3%00 0-75/TBAS30 1-98 5amp 100V 0:35 8 amp 100V 4043
2N918  0-38|2N3713 2- 0-65| BC168 0-12| BD132 0-54| BFX29 0-38| TIP4ic 0-85/LM3905 1-60|TEA5300Q 5amp 200V 0-40 B amp 200V  0-49
2N929  0-25| 2N3T14 2- 0-65| BC168 0-12/BD135: 0-37/ BFX30 0-40| TIP42c 0-95|LM3909 0-68 2-07 5amp £00V 0-49 8 amp 400V  0-62
NO30  0-26( 2N3715 2- 2-85/ BC170 0-18| BD136 0-37| BFX84 0-40| T1P2055 0-65|MC1035 1-75| 10 540 5.9
2N1131 0-60| 2N3716 2- 075/ BE171 0-14|BD137 0-3g BFX85 0-41| TIP3055 0-55 MC1303 1-47) 0/
2N1132 0-60| 2N3771 1 0-85| BG172 0-12| BD138 0-38| BFX87 0-40 TIS43  0-30|MG1304 1-85| TBAS40Q .
2N1613 0-35) 2N3772 2 0.73 BC177 0-20 BD139 0-40 BFX88 0-40| CA3020 1-78 MC1305 1-35 2-30. OPTO ELECTRONICS
2N1711  0-37/ 2N3773 2- 0-37 BC178 0-20| BD140 0-40( BFX89 1-25| CA3020A- |MC1306 1-00| TBA550 3-13 Full range of Opto devices
2N1893 0-38) 2N3789 2-90| AC127 0-44| BC179 0-23/ BD239 0-40| BFY50 0-34| 2:29|MC1310 1-91 | TBA550Q in our New Catalogue
i tio\sme dio|Acim Su7|Bcu tlsbaie oulane a3 camon o MERE L g [ LEDS

2218 0-3 3 10| AC151V 0-35| BC182L 0-14| BD241  0-45| . - -54| 0
ON2218A0.37| 23792 3.50| ACG1S2V 0-50| BC183 0-11| Doees o 4y| BFYS3 0-34|CA3028B  |MCi3a0 o-s2, TBASEG 3mm Red 185, Gr. 250, Y. 250
2N2219° 0-30 2N3794 0-20) AC153 0-49| BC183L 0-14/ o 4 iBFYSO 1-37 1-201MC1350 0-75| 10y 00 g 00 TiL209 24p, ORPI2 80p,
2N2219A0-32| 2N3819 036 | AC153K 0-55| BC184 0-12| BD243 . 0-60/ BRY39 0-50! CA3030.1-24|MC1351 1-20 e P,
2N2220 0-35| 2N3820 0-38| AC176 0-40| BCig4L 0-14| BD244  0-62) BSX20 0-31| CA3030A  |MC1352 0-97 TBAS70Q
oN2221 0-22! 2N3823 0-75  AC176K 0-60| BC207 0-12| BD245 0-65| BSX21 0-32 1-89 | MC1357 1-45 1-38 DISPLAYS 7Segment
2N2221A0-26 | 2N3904 0-21| ACIBTK 0-55/ BC208 0-11|pD24s ¢-66|BU105 1-50) CA3045 1-40|MC1458 0-91 | TBAG41B Single Double Display
No222 §.25| 2N3906 0-22, AC18BK 0-55| BC212  0-14| gpeng g.42| BU203 2:20 CA3046 0-89 NE5S5 053 2-50 DL704 200  3-00 3" Red
2N2222 025 AD161. 0-85| BC212L 0-1 ME0402 0-20| CA3048 223 | NE556 105 TgA651 1 80 DL707 200  3-00 3 Red
2N2222A0-25| 2N4036 0-67| ADi62 0-85| BC213  0-14| BD530 0-47| MEO404 0-15| CA3040 166 NESES 1-20 |1 A700 1-52 DL747 250  3-40 5” Red
2N2368 025! 2N4037 0-55| AF105 0-55| BC218L 0-16| BDY20 1-13| MEO412 0:20 CA3052 1-62|NESes 1-65 H ERT600 DL750 250 3-40 5 Red
2N2369 0-25| 2N4058 0-20 | AF109 0-75) BC214 0-16| BF115 0-38| ME4102 0-10/ CA3053 0-60(NES67 1-8¢ 1-61
2N2369A0-25| 2N4059 0-20| AF124 0-65| BC214L 0-17| BF117  0-70| ME4104 0-10| CA3080 0-68|SAS560 2-50 | TBAT20 ¥
2N2646 0-75| 214060 0-20| AF125 065 BC237 0-14 BF121  0-55/MJ480 1-35) CA3080A . |SAS570 2-50 %.3,, SEE MARSHALL’S FOR CMOS
2N2647 1-40| 2N406T 017 AF126 065 BC238 0-12] BF123- 0-55| MJ481  1-55 1-88/76003N  2:55{TBA750 198 88:33‘1’3123 88}8}8}:% 23:‘3}3‘.’:’3
2N2904 0-36| 2N4062 0-18| AFI27 0-65| BC239 015/ BF152 0-25) MJ4%0 1-35/ CA3086 0-51|7503N 1.70| TBAT50Q Do 020l G D12 | EDsoa s
2N2904A0-37) 2N4126 0-17| AF139 0-69| BC25% 0-15| BF153  0-25| MJ491 1-85|CA3088 1-59| 000y g g7 2-07 €D4006 116 | €D4021 1.01 | CD4045 1-43
2N2905 0-37 2N4289 0-20| AF186 0-50| BC253 0-22| BF154 025 MJ2055 1.25| CA3089 2-52|50. 55\ 1 q.57| TBA80O 1-20 CD4007 0-20 | CD4022 0-97 | CD4046 1-32
2N2905A0-38 | 2N4919 0-65| AF200 0-70| BC257A 0-17 | BF159  0-35| MJE340 0-58|.CA3090.3-80| 000\ " 5.5/ TBABI0 1-16 CD4008 0-97 | CD4023 0-20 | CD4047 1-15
athe 028, INisz0 070l AFs0  © 74| BCaSA 017 BFIS) 0-30 MUEITD 038 CAStan 0.5k TR, X5% roamo tog W COMMOS COMeTs Coumio 0t
2N2906A0-25 2N4921 0-50| AF240 0-98| BC259B ¢-18| BF161  0-60| MJE371 0-60| LM3OTA 0-65 1-50| TBA920 1-79 CD4011.0-20 | CD4027 0-56 | CD45101-54
2N1907 0-21| 2N4922 0-55| AF279 0-80| BC261A 0-21 | BF166 0-40| MJE520 0-45| LM30TN 0-44| 14 aA30A  {TBA920Q CD4012 020 | CD4028 0-91 | CD4511 1-54
2N2907A0-22 | 2N4923 0-70| AF280 0-85| BC262B 0-19| BF167  0-38| MJES2! 0-65 LM30TN-0-65 -15] 2-99 CD40130-57 | CD4029117 | cp45161-40
2N2024 0-45| 2N5190 0-60| BC107 0-45| BC263C 0-24| BF173  0-38| MJE20551-40| LM30BC 182 TaA350A  TBA4O 1-62 €D40141-01 | CD40300-57 | Joco oo
2N2026 0-13| 2N5191 0-70! BC108 0-15/ BC300 0-45 BF177  0-30| MJE30550"85| LM30BN 1-17| 2-48| TCATS0C DS Lo | SDA%31 226 | CDas201-25
2N3019 0-55/ 2N5192 0-75{ BC109 0-15{ BC301 0-45 BF178  0-35| MP8111 0-35| LM300K 2-10‘TAA5211-::4).1_(:‘“50B S e e DiRsa ¢ 07
2N3053 0-30 | 2N5195 0-80| BC113 0-17) BC303 0-60) BF179 0-35| MP8112 0-40| LM317K 3-00 | TAAS221-90 et T or e, M S L
2N3054 0-60  2N5245 0-35| BC115 0-19| BC307 0-20) BFIB0 0-40| MP8113 0-45| LM318N 2-25 IA:“?,:":';‘TCAM 2-25
2N3055 0-70| 2N5294 9-40| BC116 0-18) BC308 0-18| BF181 040 MPF102 0-30( LM323K e-ao‘ AAS5601-60 |1 0% oA
2N3390 0-25| 2N5295 0-40| BC116A 0-20| BC30C 0-25 BF182  0-45 MPSA050-23| LM339N 1-75| TAAS70 2-30| C2 130 PLUGS-SOCKETS-COUPLERS
2N3391 0-25| 2N5206 0-40| BC117 0-22[ BC317 0-14| BF183 045 MPSA060-24| LM379N 3-95 TAASHB | 1cA290A PL. SK. Line

3 1-85

2N3319A0-25 | 2N5298 0-40| BC118 0-16{ BC318 0-12| BF184  0-38| APSA120-35/ LM3B0-8 0-90| "0 | 313 DIN 2 pin loudspeaker 10p 7p 10p
2N3392 0-16 | 2N5447. 0-15| BC119 0-30] BC327 0-20| BF185 035 MPSAS50-24| LM380N 0-98 T:AGQ: 5\Tcas20a COA)‘(‘S‘ta'n?!'ade!r«nv :gp :zop 13509
2N3383 0-15| 2N5448 0-15{ BC121 0-45) BC328 0-19| BF194  0-14{ MPSAS60-24) LM381A 2-45 661”21 1-84 PHONGO, Red, BI., Wh., p 109,280
2N33%4 0-15| 2N5449 0-19|BC132 0-30| BC337 0:19| BF195 0-13| MPSU050-50| LM38IN 1-60 L .. o~ | TCAT30 3-22 Gr. Yel 10p 7p 10p
2N3439 0-88 | 2N5457 0-32[ BC134 0-15| BC338 0-21| BF196 0-14| MPSUC60-56 LM382N 1-25 1.32| TCAT40 2:76 JACK {” mono plastic 16p 20p 20p
N340 0-64|2N5458 0-33| BC135 0-15{ BC547 0-12 BF197  0-17) MPSUS50-55| LM38IN 100 |15 o700 3-01 TCAT750 2-30 {7 mono sclreened 25p — 30p
ON3441 0-85| 2N5450 0-29 BC136 0-19] BC548 0-12{ BF108 0-18| MPSUS560-60( LM702C 0°75| 1A ag30a |1 CA7601:38 i zt:;gg :;:g:ed gg: 25p 32:
2N3442 1-35{2N5484 0-34| BC137 0-14|{BC549 0-13 BF200 0-35| TIP29A 0-45| LM709C 0-65 1.00 | TCAB00 3-13 3-5m standard 10p 12p 10p
2N3638 0-16 | 2N5486 0-38| BC140 0-40{ BCY30 1-03| BF225J 0-25| TIP30A 0-49| LM709N 0-45/ TaAg308 | UAA1702-00 2-55m standard 10p 10p —
JN3632A0-16' 2N6027 0-53' BC141 0-45! BCY3! 1-06/ BF244 0-35' TIP31A 0-50! LM710C 0-60 1.05/UAA1802 00 MAINS USA 2 pin flat 15p

SWITCHES
”

“SEE US AT THE ALL ELECTRONIC SHOW, GROSVENOR HOUSE 19-21 APRIL Sare
SN7400 0-21 | SN7413  0-51 | SN7440 0-21 | SNT470 0-46 [ SN7485 1-85 | SN74118 0-99 | SN74157 -0-98 | SN74180 1-77 g;g}g’vﬂw
SN7401 0-21 | SN7416 0-81 | SN7441 1-03 | SN7472 0-38 | SN7486 0-41 | SN74119 1-80 | SNT4160 1-41 | SN74181 3-70 DEDIC/ciadoh
SN7402 0-21 | SNT417  0-61 | SN7442 0-78 | SN7473 0-43 | SN7490 0-61 | SN74121 0-49 | SN74161 1-41 | 574190 1.91 ShST 200 aPDT S5p  DPDT 60
3SN7403 0-21 | SN7420 0-21 | SN7446 1-23 | SN7474 0-43 | SN7491 0-98 | SN74122 0-45 | SN74162 1- N 5 ST RIS DT o O POty
3N740¢ 0.26 | SN7423 0-39 | SN7447 1-17 | SN7475 0-58 | SN7492 0-61 | SN74123 0-58 | SN74163 1-41 | SN74191 1-51 N Erenge Lol lrocker o cemirotary
SN7405 ©-26 | SN7425 0-39 | SN7448 1-17 | SN7476 0-51 | SN7493 8-61 | SNT4141 1-03 | SN74164 1-23 SNT74192 1:62 Sl;""c es':'WﬂYS'" stock.
N7406 074 | SN7427 0-39 | SN7450 0-27 | SN7480 0-45 | SN7494 0-74 | SN74145 1-06 | SN74165 1-23 | SN74193 1-62 >OTENTIOMETERS 1K 2 meg
SNT40T 074 | SN7a30 0-21 | SNT4st 0-21 | SN74s1 110 | SNTAO5 0-78 | SNTAISO 1:66 | SNTA1e7 3-70 | SNT4ts6 {17 Unortog (€9 ogSagle Double
BN .23 | SN7432 0-39 | SN7453 0-21 [ SN7482 0-67 | SN7496 1-03 | SNTA1S1 1-11 | SNT4174 1-52 | SN74197 117 Aot Soliched o I
SN7410 0.21 | SN7437 0-55 | SN745¢ 0-21 | SN7483 1-33 { SN74100 1-15 | SN74153 1-11 | SN74175 1-35 | SN74198 293 Shders s Tp
SN7412 0-21 ' SN7438 0-55 ' SN7450 0-21  SN7434 0-85 ' SN74107 0-43 ' SN74154 1:85 ' SN74176 1-23 [ SN7499 2-93 Presets Hor. o Vert. -1W 9p  3W 12p

VEROBOARD CLOCK MODULES WE ALSO STOCK mosT @ CAPACITORS

1 MA;’RIX C(s)ol-"PER BA(_:,;(EDSBOASRGD Bu‘ljl'ttandf‘ ted requiras ?nh{z “2:1. COMPONENTS FOR E.E. 1o -01 MFD 6p

2-5”x 5" [ 3-75"x 5" P and transformer to complete. 12 or r - * P

2-5"x3:75" 42p  3-75"x3:75”50p  alarm modules. PROJECTS P T

2-8"x171” 1-54 3-75"x17” 1-98 MA1002F 12hr -5” display 11-90 Our new catalog lists an extensive 6p E

Spot Face Cutters 74p pkt. 36 pIns 36p MA1002H 24hr -5” display 11-90 range of ies. -33, -47,10p 1uf17p \

Full range incl. Ind. hoard in catalogue MA1010E 12hr -84” display 17-00 invaluabie info on pln connectlons etc. Full !ar;ge of mica Polystyrene, Tania-
MA10G ‘2I'4h' .?4” dlspl:iy 50 1700 Snisms E‘”s Lrar;slfo':_mers lum, Polycarbonate, and elecirolytlcs

ransformer: o alves uses eatsinks

SOLDERING EQUIPMENT mers Chokes Books Indicators awEaésl'SnngCkS

Antex Irons' Mod ' C** 15 watt £3-20 CAR CLOCK MODULE Knobs Meters Hardware s

Stand £1-40 Mod x 25 25 watt £3-20 MA1003 Bullt Tested 12v supply 4 Cables Data Sockets 10R-10Meg -25w 2p each. -5w 3p each

Spare tips & elements avallable
Multicore solder dispenser

dlgit module

Data Sheet 5p + SAE

Everyday Electronics, May 1977

17-50

Please remember to add VAT to order.
Post and packing charge 40p.

also 1w 2w 2-5w 5w 10w + metoxide In
stock. See catatogue.
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MATRIX MARKER

With this copy of Everypay ELECTRONICS
comes another exclusive tool designed specially
for our readers. A handy instrument for the
constructor when assembling components upon
a piece of circuit board, this Matrix Marker also
has additional uses, as explained in this issue
(see page 215).

ON THE RIGHT TRACK

This month’s gift will help simplify construc-
tion work. As every seasoned constructor knows,
after the actual building has been completed
comes the moment of truth. With some trepida-
tion the final connection is made and then the
power switched on. Some output or activity
signifies that the circuit is functioning and we
can breathe again freely. Ah, but supposing the
results are negative and nothing, just nothing
at all, appears to be happening? Disappointing
of course, but not the end of the world.

But just how does one go about checking the
circuit? This is a problem all novices in the field
of electronics have to face—once at any rate.
Much is learnt through trial and error checking
and testing, far better though if this is not
entirely haphazard, but follows a logical
sequence in relation to the particular circuit
undergoing fault diagnosis. Quite often new
constructors write admitting their frustrations
and sense of helplessness when a circuit con-
structed exactly according to plan fails to work.

Our June issue will be published on Friday, May 20.
See page 227 for details.

EDITOR F. E. Bennett e
ART EDITOR ). D. Pountney ®

ASSISTANT EDITOR M. Kenward )
P. A. Loates [}
ADVERTISEMENT MANAGER D. W. B. Tilleard ®

Frequently the remedy is easy, if you know how.
Our new series Fault Finding will help resolve
such problems in the future.

DON’T MISS OUT

Every day brings letters from enthusiasts who
have just become aware of Everypay ELEc-
TRONICS. As they read through our pages, they
see references to past projects and past series
like Teach In. This prompts them to write
enquiring about the availability of back issues.
Sadly we have to tell them that back numbers
cannot be supplied.

So far as Teach In is concerned, this popular
biennial feature reappears this autumn in our
October issue. Mark carefully!

In the meanwhile, newcomers to EvVERrypay
ELecTroNIcs will find an exciting variety of
projects and other entertaining and'informative
articles every month. To avoid missing an issue,
we strongly advise placing a firm order with
your newsagent.

STAFF NOTE

Mike Kenward takes his leave of us after over five
years as assistant editor on this magazine. Mike ‘was
involved in the initial planning of EE and has
throughout been a dedicated leading member of our
team. Through Shop Talk he has been adviser and
guide to countless readers. We wish him well in the

TECHNICAL EDITOR B. W. Terrell B.Sc.
K. A. Woodruft
P. Mew

@ IPC Magazines Limited 1977, Copyright in alt drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.
Editorial Department: Everyday Electronics, Fleetway House, Farringdon Street, London EC4 4AD. Phone 01-634 4452,
Advertisement Departments: Everyday Electranics Advertisements, Fleetway House, Farringdon Street, London EC4 4AD.
Phone 0l-63¥4 4504, Everyday Electronics Classified Advertisements, Kings Reach Tower, Stamford St., London SE! 9LS.
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.EASY TO CONSTRUCT
.SIMPLY EXPLAINED

VOL. 6 NO. 5 MAY 1977
CONSTRUCTIONAL PROJECTS

MULTI-BAND TUNER Part | For short, medium and longwave listening by F. G. Rayer 2]0
REMOTE READING THERMOMETER Allows outside temperature to be read from indoors by F. G. Rayer 216
METRONOME Keep in time with this electronic aid by A. J. Flind 228
RESISTANCE METER A linear scale ohm-meter by R. A. Penfold 234

GENERAL FEATURES

EDITORIAL 208
MATRIX MARKER Using your FREE gift 215
DOING IT DIGITALLY Part 8 Applications of counting circuits by O. N. Bishop 219
FAULT FINDING Part | Fault location techniques by Douglas Vere 224
SHOP TALK New products and component buying problems by Mike Kenward 231
PHYSICS IS FUN Sound Waves by Derrick Daines 232
FOR YOUR ENTERTAINMENT Batteries by Adrian Hope 233
JACK PLUG AND FAMILY Cartoon 237
YOUR CAREER IN ELECTRONICS Opportunities at Kelvin Hughes by Peter Verwig 238
PROFESSOR ERNEST EVERSURE The Extraordinary Experiments of. by Anthony J. Bassett 242
DOWN TO EARTH Problems with r. f. by George Hylton 244
PLEASE TAKE NOTE 244

Y FREE WITH THIS ISSUE—MATRIX MARKER

B r y -
BEFTeA MR Sinbens - -Bawiteec

Wae are unable to :upply.blek copies of Everyday Eie.chon- Bothered or B&W“dered

ics or reprints of articles and cannot undertake to answer

readers' letters requesting modifications, designs or informa-

tion on commerclai equipment or subjects not published by -

us. An s.a.e. should be enclosed for a personal reply. Letters =3
concerning published articles should be addressed to: The

Editor, those concerning advertisements to: The At_!vertlso- ’97
-

ment Manager, at the address shown opposite. =

Binders for volumes 1 to 6 (state which) are available starts thls month %\
for £2-10, including postage, from Post Sales Department, ﬁf’_,
Lavington House, 25 Lavington St., London SE1 OPF
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THE tuning arrangements in
this unit are designed to split
up coverage into several rela-
tively small bands, and at the
same time avoid the ganging or
alignment difficulties which can
arise with a multi-range tuner.
This allows maximum efficiency,
and also greatly facilitates tuning
on short wave bands.

The receiver is intended for
general long, medium and short
wave reception of ordinary a.m.
(amplitude modulated) transmis-
sions. However, a carrier and
beat frequency oscillator is easily
added, as explained, and this
allows reception of s.s.b. (single-
sideband) and cw. (Morse)
amateur signals over the 80 metre
band. Even a short or indoor
aerial will bring in many amateur
signals on these frequencies.

Reference to the mixer and
oscillator circuit in Fig. 1 will
help clarify the tuning arrange
ments which are adopted.

AERIAL TUNING

Switches S1, S2, S3 and S4 are
sections of a, 4-pole 3-way switch.
With S1 at S, the short wave coil
L2 is in use, with L1 allowing
coupling of an external aerial.

With S1 at M, L3 is in use, and
14 is shorted by S2. Coil L3 is the
medium wave winding of the
ferrite rod aerial. When S1/2 is
at L, L3 and 14 are in series for
long wave reception.

Capacitor VC1 is a separate
variable tuning capacitor, and is
used to peak up wanted signals
in all cases. As VC1 is not ganged
with the oscillator tuning circuit,
no trimming, ganging or align-
ment difficulties will arise.

OSCILLATOR TUNING

Coils L5 and L6 are the oscil-
lator coils, selected by S3 and S4
respectively; L5 is for short wave
reception, and L6 is for both
m.w. and lL.w. reception.

Oscillator tuning is by the
small value capacitor VC2,
operated by a cord drive. Switch
S5 is a single pole range selection
switch. When this is at position
1, only VC2 is in use, but at posi-
tion 2 C7 (50pF) is added in
parallel with VC2, while position
3 adds C8, position 4 adds C9, and
so on. As the value of VC2 (75pF)
is greater than the progressive
SOpF added at each switch posi-
tion, the action of S5 is to break
up the oscillator tuning coverage

FOR TR
GUIDANCE <<= 2%
ONLY = ¢ @ <¥z 5

ESTIMATED COST
OF COMPONENTS %
excluding VAT.

£17.50
excluding case

g /

into nine smaller bands, with
some overlap at the maximum
and minimum settings of VC2. If
VC2 were also 50pF, its minimum
capacitance, and other stray
capacitances would result in small
gaps between bands provided by
the multiband switch S5.

Coils L5 and L6 are fixed-
inductance coils. As 1 or 2 per cent
capacitors are used for C7 to Cl14,
the positions of S5 can thus be
given “ready calibrated” fre-
quency bands.

For example, position 6 (250pF
plus VC2) provides reception from
4030kHz, and thus includes most
of the 80 metre amateur band

Designed to receive transmission on short, medium
and long wavebands.
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Fig. |. The mixer and oscillator circuit of the Multi-band Tuner.

Fig. 2. Circuit for the i.f. amplifier used in the Multi-band Tuner.
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(3800 to 3500kHz). Position 7
(300pF plus VC2) gives the re-
maining coverage of this par-
ticular band down to 3500kHz.

Although L5 and L6 are manu-
factured to a high degree of
accuracy, slight changes in the
exact coverages are to be ex-
pected, but despite this the bands:
should be found to be very near
those given, so that a wanted
frequency falls within the swing
of VC2.

With S1 to S4 at S, the nine
positions of S5 allow tuning from
approximately 10MHz to 2985kHz.
Tuning capacitor VC2 will need a
simple calibrated 0 to 100 or
similar scale, and S5 will need
marking according to the bands
obtained as shown later.

When S1 to S4 is at M, positions
1, 2 and 3 allow reception from
1685 to S500kHz, for the wusual
medium wave band. Positions 4
and 5 are not used, because these
would take the oscillator outside
the low frequency end of m.w.
band where nothing of interest
can be heard.

With S1 to S4 at L, the multi-
band switch S5 is used at posi-
tions 6, 7, 8 and 9, giving recep-
tion from 309 to 125kHz long
wave.

In actual use, tuning opera-
tions will be obvious. Selector S1
to S4 is set to Short, Medium or
Long as required. Then S5 is
turned to the band wanted, which
is tuned by VC2. Wanted signals
are peaked by VCI.

MIXER AND OSCILLATOR

Transistor TRl 1is. a gate-
protected device, and so requires
no special care. Should a non-
protected device be used, various
equivalents perform well, but on
no account must the shorting loop
or wire on it be removed until
R1, R2, R3 and associated com-
ponents are wired. Note that
drain, gate 1, gate 2 and source
lead-outs are not in the same rela-
tive positions on the actual device
as shown in Fig. 1.

No particular points arise with
TR2. It may be felt worthwhile

coding the leads with short pieces
of small diameter sleeving, as
this helps identification. Yellow is
suggested for gate 1, brown for
source, arid white for gate 2 of
TR1, with drain leads left bare;
TR1 drain runs to pin 1 of IFT1
of the i.f. amplifier.

I.F. AMPLIFIER
The circuit of the intermediate
frequency amplifier which

operates at 465kHz is shown in
Fig. 2. There are two double-
tuned if.t’s (intermediate fre-
quency transformers) and one
single tuned i.f.t. giving a useful
degree of selectivity. The if.t’s
are pre-tuned by the maker, and
the cores should not be disturbed,
except for possible careful touch-
ing up as described later.

This part of the receiver
occupies its own board, with pins
or flying leads from IFT1 for TR1

drain, and positive supply to RS,

Fig. 1. At the other end of the
board, pins are for the positive
supply, and a connection to the
volume control.

Resistors

100kQ
R2 2-2kQ
R3 100kQ
R4 MQ
R5 2:2kQ
R6 2-7kQ
R7 47k}
R8 120kQ
R9 330kQ
RIO  390kQ
R 27kQ
R12 I -5kQ
RI13 330kQ
R4 6-8kQ

All resistors £5% W carbon

Cé 0-0luF plastic or ceramic
G7 SOpF silver mica | or 2%,
C8 100pF silver mica | or 29,
@9, 150pF silver mica | or 2%,
CI0  200pF silver mica | or 29,
CIl 250pF silver mica | or 2%,
Cl2  300pF silver mica | or 2%
ClI3  350pF silver mica | or 29,
Cl4  400pF silver mica | or 2%
CI5  6-8uF elect. 6V

Cl6  0+0luF plastic or ceramic
0- luF plastic or ceramic
220uF elect. 10V

/" Components-<Sa%=

Capacitors
VCI  Jackson Q0 single-gang 365pF
VC2  Jackson C804 75pF
Cl 150pF plastic or ceramic
2 0-0luF plastic or ceramic
C3 10pF plastic or ceramic
C4 0 | uF plastic or ceramic
C5 100pF plastic or ceramic

C19  0:-0luF plastic or ceramic

C20  47pF or 50pF plastic or ceramic

C2| 80OpF silver mica 2%,
C22 0-05uF plastic or ceramic
C23  I00uF elect. IOV

Semiconductors
|

40673 n-channel dual gate f.e.t.

TR2  MPF|02 n-channel f.e.t.
TR3  'BEI9S siflcon npn page 231
TR4  BFI95 silicon npn
TRS  2N3704 silicon npn
DI OAB8I or similar germanium diode
Miscellaneous
VRI/S6 10kQ log. potentiometer with on/off switch
LI 8 turns coil on | Imm (7/16-inch) cored former (see text)
L2 31 turns coil on [ Imm (7/16-inch) cored former (see text)

L3/4 Denco MW/LW 5FR ferrite rod aerial
or Denco replacements (see text)

LS Wearite POS5 coil
Lé Wearite PO7 coil

L7 Denco Range 2 RED miniature dual purpose coil

S1/4  4-pole 3-way rotary switch
S

5 |-pole 12-way rotary switch

S7 onfoff switch slide type
SKI  Wander socket (rec6
SK2  Woander socket (black)
Bl 9V type PP9

Tl Denco IFT18/465 i.f. double tuned transformer
T2 Denco IFT18/465 i.f. double tuned transformer
T3 Denco IFT14 i.f. transformer

Perforated board 0- 15 inch matrix size 12 x 12 holes, and I] x 2| holes;
70 mm (2% inches) diameter tuning drum; 4555 drive; small pulleys, cord
and spring; PP9 battery clips; materials for case; control knobs (5 off).

o
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Difficulty with this amplifier is
unlikely. One possible source of
trouble depends on the spreads in
gain of TR3 and TR4. If in-
stability arises, usually shown as
continuous whistles (which may
cease on tuning in a strong
signal) then a resistor may be
placed between the junction of
R9/C16 and TR4 base; or between
TR3 or TR4 collector and pin 2
of the i.f.t. A usual value will be
about 220 ohms to 1 kilohm. An
unnecessarily high value will re-
duce gain.

Diode D1 provides detection
and the usual automatic volume
control voltage for TR3, as strong
signals move TR3 base negative;
D1 is also able to act as a de-
modulator for s.s.b. and c.w. when
the c.o. and b.f.o. mentioned is
added.

AUDIO AMPLIFIER

No provision has been made for
a.f. amplification in this unit, it
being designed simply as a
“front end”. The output of the i.f.

section can be fed into any ex-
ternal general purpose amplifier
(of which a number of designs
have appeared in previous issues
of EveERypay ELECTRoONICS). It
may be considered convenient to
build a small amplifier on .a
board for mounting inside the
case of the tuner and operating
from the same 9 volt battery—
sufficient space has been made
available to accommodate such an
addition.

MIXER/OSCILLATOR BOARD

If 0-15inch matrix perforated
board is used, components can be
placed exactly as in Fig. 3. The
board measures approximately
50X 50mm. Drill it to take two
6BA bolts, used to mount it on
the 255X100mm metal chassis;
fitting is later simplified by drill-
ing the chassis at the same time.
Place soldering tags. under the
nuts, and use extra nuts so that
the board can be locked firmly,
with about 5 to 10mm in
clearance.

Fig. 3. Layout and wiring of the mixer/oscillator board.

It is probably advisable to
insert a few components at a
time, turn the board over, and
solder the joints, then snip off any
excess wire. The MC connections
are to the metal chassis.

Leads will be needed for ex-
ternal connections and they can
be red for positive, green for TR2
drain, yellow for Tl pin 1, and
black from C5. The board fits
with the 6BA bolts near the front
and VC2, and a tag is put under
one, in contact with the chassis,
for VC2 moving plates connec-
tion.

I.F. AMPLIFIER

The if. amplifier shown in
Fig. 4 is prepared in a similar way
to the mixer/oscillator board and
measures 45X80mm. Holes are
drilled for the if.t. pins and
metal can tags, and a hole is re-
quired under T1 and T2, to reach
the lower cores. The board is
mounted with 6BA bolts, as
described earlier.

Pins are convenient here, for

Photograph showing the mixer/oscillator board and the i.f.
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Fig. 4. Layout and wiring of the i.f. amplifier.

connections to TR1, positive, and
volume control when the inter-
connecting leads are wired (see
later).

The amplifier may be tested at
this stage, if desired, but the
volume control must be connected
to complete the base circuit to
TR3, and the output conmected
to an audio amplifier and loud-
speaker.

Once it is known that the if.
amplifier is working; either by
using a 465kHz signal from a
generator or by tuning in signals
with the completed tuner, adjust-
ment of the cores can be checked.
A properly shaped trimming tool
is essential, otherwise the cores
may become cracked and jam in
the former. The Denco TT5 tool
is suitable.

Final adjustment can be made
by ear, in which case a signal
which is quite weak can be used
(with the volume control of the
tuner turned ‘up); the use of
strong signals will operate the
a.g.c. circuit and give misleading
results.

214

Alternatively, a test meter may
be inserted in series with the posi-
tive supply to the if. amplifier
and the cores adjusted, using a
strong input signal, for minimum
battery current (maximum a.g.c.
voltage).

Another method is to clip a
high resistance voltmeter on a
2-5V or similar low range, from
D1 negative to chassis and adjust
the cores for maximum voltage
reading.

ALTERNATIVE COILS

The PO5 and PO7 oscillator
coils are in limited supply (see
Shop Talk) but other coils may
be used here. The original coils
are 4-8uH and 144-2:H induc
tance, and the easiest substitute is
to fit Denco (Clacton) Ltd. coils
of the nearest higher inductance
values, so that turns can be
removed to secure the same band
coverage as provided by the PO5
and PO7.

To replace the PO5 in this
way the Denco “White” Range
3, 1'-6MHz oscillator coil, valve
type, is wused. Remove 15
turns from the tuned winding.
This is readily carried out by
temporarily unsoldering leads to
pins 8 and 9 (which overlap the
tuned winding) and then un-
soldering the lead to pin 1. Un-
wind 15 turns as mentioned, and
re-solder the wire to pin 1,
cutting off the excess wire. Re-
solder the leads to 8 and 9, as
before. Connections are as
follows: 1 to chassis, 3 to switch
and variable capacitor circuit, 9
to drain via switch, and 8 to
positive circuit. Set the core with
about 20 threads of the 6BA rod
projecting, and afterwards adjust
as necessary to secure band
coverage required.

For the PO7, the Denco
“White” Range 1, 1-6MHz oscil-
lator coil, valve type, is suitable,
also with 15 turns removed.
Again temporarily unsolder 8
and 9 to permit easy unwinding.
Unsolder pin 7, unwind turns as
mentioned, and re-solder. Con-
nections for this coil are: 5 to
chassis, 7 to switch and variable
capacitor, 8 to drain via switch,
and 9 to positive circuit. About
25 threads of the 6BA rod should
project.

These coils will occupy the
positions shown for the PO5 and
PO7. Continued Next Month
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THIS page is designed to illustrate the uses of the
Matrix Marker given free with this issue. To see
how to use each section, lay the Marker over the
photograph below and check each section’s use
against the relevant captions.

The reverse side of the Marker carries a reference
for 0-15 inch matrix boards, this can be used in the
same way as that for 0-1 inch matrix. The reverse

also provides two rulers, one calibrated in cm. and
sub-divided into mm., and one calibrated in inches
and sub-divided into sixteenths.

The basic tool and rules can be used as a drawing
instrument and for marking out cabinets etc. If a
pencil with narrow lead is used-—such as the Pentel
clutch pencil with 0-7mm lead-—the holes can be
used for marking out basic paper designs and boards,

TOI8 AND TOS5 HOLES

Holes to suit TO18, TOS5 transistorand
8 and 10 pin TOS i.c. packages. These
holes can be used to align pins prior
to placement in holders, or on pre-
drilled boards or to mark boards for
drilling using a sharp point.

D.l.L. I.C. HOLES

This section of holes are for use on
8, 14, 16 and 24 pin dual-in-line i.c.s.
They are useful for correcting pin
spacing before inserting the i.c.s. in
holders or pre-drilled board. They can
also be used with a sharp point to mark
out drilling holes on a circuit board.

SCREW SIZES

Two rows of holes showing screw
sizes in metric and BA. Place screws
in these holes to see which size they
are. Can also be used to check drill
siZes when drilling various holes.
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MATRIX MARKER

The basic use of the tool is to provide instant designation
of rows of holes on all types of pre-drilled 01 inch and 0-15
inch (on reverse face) matrix boards. This facility makes the
copying of published layout drawings much easier since each
row of holes is then provided with a readily checked
designation.

Simply place the Marker against the board such that each
of the holes lines up with a number or letter designation'and
check each row against the drawing. If the drawirng does not
carry designations these can easily be written in in pencil.

Q.LL. I.C. HOLES

Everyday Electronics, May 1977

This section of holes is designed for use with quad-in-line
packages with up to 20 pins. They can be used for pin align-
ment before placement in holders or on boards—a great
advantage with this type of package—or for marking drill
holes in circuit boards using a sharp point.
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£4.50
excluding bell-wire J

THE temperature-sensing ele-
ment of this thermometer is
intended to be placed out-of-
doors, with twin bell-wire or a
similar lead running to the read-
ing instrument. As well as show-
ing temperatures outside, clear of
the house, it could be fitted in a
heated greenhouse or elsewhere,
allowing a check to be kept on
temperatures from indoors.

The resistance of a thermistor
changes with temperature, and
Fig. 1 shows a graph which was
made by the author, using a VA
1040 thermistor. Its resistance
was found to change from 1200
ohms at 10 degrees Fahrenheit to
just under 85 ohms at 100
degrees Fahrenheit. As this is a
very useful temperature range,
the reading or indicating part of
the circuit is designed to suit.

It is possible to use bridge and
other circuits, with very low cur-
rents and amplification, but these
in turn can introduce the need
for temperature compensation,
and more complication.
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400 |- CIRCUIT DESCRIPTION

The complete circuit diagram
of the system is shown in Fig. 2.
By placing R1 in series with the

THERMISTER RESISTANCE IN OHMS

a8
=3
I

200 |~

| ] ] | ] l l I I

0 10 20 30 40 S0 60 70 80 30 100
TEMPERATURE °F

Fig. 1. Graph showing how the resistance of the thermistor
varies with temperature.
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e S N e
4 esistors
Qj - RI 68Q
R2 150 Q
Satoto s2 MET Both $W carbon
10mA |
o 1'B;v-l—_ Thermistor
LR v T RTHI VAI040 d
Miscellaneous

Fig, 2. Circuit.diagram of the Remote Reading Thermometer.

thermistor, the combined resist-
ance of R1, thermistor, and
meter, at the lowest temperature
reading, does not allow current to
exceed 10mA, so that a readily
available meter is suitable. This
also allows the use of a single
cell battery, the em.f. of which is
approximately 1-5 volts.

As a constant current of this
magnitude is not feasible, the
push switch S1 is incorporated,
and is simply pressed when ‘it is
required to see the temperature.

The TEST switch S2, with R2,
allows the meter to operate as a
0 to 1:5 volt voltmeter, drawing
nearly 10mA, so when the test
reading falis short of f.s.d. by a
selected amount the battery
should be renewed.

CONSTRUCTION

A small wooden case, about

Tagstrip, 2-way

.

(" Components-S& =

MEI I0mA d.c. moving coilmeter
Sl, 2 push-to-make, release-to- break (2 off)
Bl [-5 volt type U7

wire: test tube; materials for case.

See

Yotk

page 231

+ 3%

isc type

insulated; bell

)

110 X 95 X 30mm will easily accom-
modate the components, as shown
in Fig. 3 and photograph. A
plastic box or other case could
be used if available. Two strips
from an old cycle lamp battery
are bent and bolted to form clips
for the dry cell. The cap is anode
(+ve). A tag strip provides
anchor points for the leads
running to the thermistor.

The completed case can be
painted or covered with self-
adhesive material (as in the proto-
type), and fitted with a Dback,
which has a hole or loop so that
it can be hung on a wall in a con-
venient position.

The thermistor must be pro-
tected from rain or moisture. It
can be soldered to twin leads,
and sealed in a 12mm test tube,
as shown in Fig. 3, using a cork
and melted wax. This item can be
free-standing, by fitting it in a

hole in a block of wood, or it can
be held by a clip which goes
round the tube and is screwed to
wherever readings are required.
A piece of rubber between clip
and tube will help secure the
tube and reduce the possibility
of the tube breaking when the
clip is fitted.

SCALE

A fullsize front panel tem-
plate is shown in Fig. 4. This can
be copied and glued to the front
of the box. The markings under
the line agree with the 0 to 10mA
points of the meter scale, acting
as an extension of them. Tempera-
tures are read off from the upper
scale.

With a new battery in place,
press the TEsT button, and put a
mark level with the meter read-
ing on the lower scale. When a

Fig. 3. Layout and wiring of the Remote Reading Thermometer .
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TEST
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test shows a significantly lower
reading, replace the battery.

CALIBRATING A SCALE

If an individually calibrated
scale is preferred, omit the tem-
perature readings from the tem-
plate of Fig. 4. Place the ther-
mistor and a mercury or other
thermometer together, leaving
them some time so that a reliable
reading is obtained, and then
mark the correct temperature on

Internal view of the Remote Reading Thermometer.

Fig. 4. Front panel showing scale calibrations.

the scale, as shown when the
READ button is pressed. The ther-
mistor can be out of its tube for
this, provided it is not placed in
water.

A refrigerator will provide a
range of low temperatures in
various sections and the freezer
box. A closed cardboard box con-
taining the thermometer and
thermistor (connected to its indi-
cator unit) appears to provide
satisfactory higher temperatures,

when left for some time in a
warm position.

Either Celsius or Fahrenheit
calibration (or both) may be
adopted. It should be stressed
that if individual calibration is
used instead of the scale in Fig.
4, then the thermistor and ther-
mometer bulb should be in close
proximity, and be left for some
time under the same conditions
of heat. Radiant heating of them
should not be used. g

Front panel of the prototype Remote Reading Thermometer.

o | [ ¢ l\o\\;o

AL

T et Y SRR
S5O0 6070 80 90 I0O

XY e .

ik

TEST

N\ VT

1 W A

Acow |
&

-}

¥

Everyday Electronics, May 1977



Evé_éﬁday Electronics, May 1977

part8

HIS MONTH’S article is prim-
arily concerned with the
applications of counting circuits
but we begin with two brief ideas
that will be of use to anyone
building and using digital circuits.

LOGIC PROBE

A logic probe is a device which
gives a visual indication of the
logic condition of the point to
which it is applied. In this simple
probe, an le.d. is used to show
when a hjgh state is detected.

The probe is built around an
old ball-point pen. First remove
the plug from the top of the pen
and the brass tip and plastic ink
tube from the bottom. Pull the
plastic ink tube off the brass
writing tip using pliers. Discard
the plastic ink tube and clean
the ink from the tip using a
solvent such as methylated spirit.

Next take a piece of thin
flexible wire which is about a
centimetre longer than the pen.
Strip both ends and solder one
end into the brass tip. It is easier
if the end of the wire is folded
several times to fit tightly in the
tip.

Bore a small hole (large
enough for the wire to pass
through freely) about three centi-

SOLDER

By O. N. Bishop

metres from the upper end of
the tube. Now thread the wire
through the tube and glue the tip
back in its original position. Next
thread a long piece of the same
wire through the hole in the side
of the tube and out through the
end. Strip the end and solder a
resistor to it. The resistor must
be small enough to fit inside the
tube (use W type). Solder the
resistor to the cathode of the
le.d. so that the le.d. will light
when its other lead is taken to
positive.

The pen is shown at this stage
of construction in Fig. 8.1. Pull
the wire through the side of the
tube until the free lead of the
le.d. meets the free end of the
wire soldered to the tip. Solder
the two together and, gently
pulling the wire through the side
of the tube, push the resistor into
the tube until the le.d. is flush
with the end of the tube. Glue
it in place. Connect a crocodile
clip to the end of the long piece
of wire emerging from the side
of the tube and the logic probe is
ready for use.

The crocodile clip should be
connected to a convenient 0V
point near the place to be
examined.

o1
TIL209 zgz)n

SOLDER WIRE
INSIDE TIP
——
RSt
T —
e

TO CIRCUIT NEGATIVE

Fig. 8.1. The fogic probe just before completion. The wire with the crocodile clip
must be pulled to bring the resistor inside the tube and the free end of the l.e.d.

must be soldered to the end of the wire.
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BATTERY SANDWICH

It may happen that the con-
structor wishes to arrange for a
tape recorder or radio to be con-
trolled by one of his logic circuits.
The battery sandwich is a device
which fits among the batteries
and enables the set tobe switched
on and off from outside (assum-
ing that the set’'s on/off switch
is left permanently on).

The sandwich is made from a
thin piece of plastic or card
which has a piece of copper foil
or brass strip glued on either
side (Fig. 8.2a). A wire i$ taken
to each piece of metal and these
wires run out through any con-
venient hole in the case.

PLASTIC OR CARD

3
CONNECTED =
+
| =
POWER LOAD+ =
SWITCH [~
INPUT —
O § _=
1 . | b
u e
TO SWITCH kD — = g
COPPER OR UNDERSIDE =
BRASS SHEET )} =

TO SWITCH

Fig. 8.2b. The battery sandwich of Fig.
8.2a in position.

The other circuits which control
the power switch are powered by
their own 6V battery.

Current from the positive side
of a radio battery flows out of
one side of the sandwich to the
load terminals of the power

“low on” switch. Note that the.
negative line of the power switch
is connected to the negative line
of the other circuits but the posi-
tive line is not connected, since
the power comes from the radio
batteries.

LAP COUNTER

Though presented here as a
lap counter for use with a model
car racing set, the circuit to be
described can be used for count-
ing any objects passing between
a lamp and photocell.

A fast response is essential for
the light detector and so the
phototransistor light operated
switch must be used (see Part 5).
With this type of detector even
the shadow of a single finger
moving as fast as possible be-
tween the light and phototransis-
tor will trigger the counter.

The output from the photo-
transistor light operated switch
can be fed directly to the input
of the 7493 counter i.c. as shown
in Fig. 84. For the 7493 to
count up to 15 the A output and
B input must be connected (pin
12 to pin 1). The two reset pins
2 and 3 will set the counter out-

o . P

Fig. 8.2a Construction of the battery s put to zero if taken high—to
sandwich. In use the sandwich is. === count they must be held low.
placed between two batteries. If more than 15 laps are to be

/ o= Fig. 8.3. To switch a radio or cassette counted, a second 7493 can be

The battery sandwich is placed recorder on and off the battery sand- added wired identically to the
between two of the batteries or wich is placed between two batteries first except that its pin 14 is con-
between a battery and one of the  and connected to a power switch. nected o the D output (pin 11)
terminals .of the set (Fig. 8.2b). of the first 7493.
The set w1}l not work now unless It will probably be necessary
the two wires are tpuching. switch. The current then flows to count the laps of two cars and

The set can be svyxtched on and through the power tranmsistor to for this two lap counters will be
off by a power gw1tch (see Part the negative line and then back required. The lamp can be placed
§) rpedlum or hlgp power, if it to the radio. between the two tracks and a
is wired as show_m in Fig. 8.3. The current flowing in through photodetector (Fig. 8.5a) on

The power switch and radio are the positive load terminal powers either side of the tracks feeding
powered by the radio batteries. the 2N2926 transistor if this is a the appropriate lap counter.

I 1; A 14
TO 6V FOR E
7 rov Towror
|' “COUNT” " h—e
0 -
LIGHT +6V =] [0V
e =" OPERATED - )
m = SWITCH OUTPUT O S
{PHOTOTRANSISTOR)
I 10 ot
ov ov ®
7} L 8 A

LAMPS

Fig. 8.4. Circuit diagram of the lap counter. The lamp is placed on one side of the track and the light operated switch on the
other so that a passing car interrupts the light beam.
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T

6V
40mA

Y
L= o/p1
LIGHT 259 POWER [ LOUD
OPERATED e SWITCH CLOCK SPEAKER
SWITCH (HIGH-ON} |.= UNIT
D OUTPUT —
(PINTI)
ov

Fig. 8.5. To switch on the alarm after eight laps wire up the system as shown.

LAP ALARM

It is easy to arrange for some
sort of alarm to sound when a
fixed number of laps have been
completed. The easiest numbers
of laps to count are one, two,
four and eight as these have only
a single logic one in their binary
representation, 0001, 0010, 0100,
1000 respectively. This means
that only one output of the
counter is high for these counts
so the power switch has only to
be wired to the appropriate out-
put.

If a circuit to sound an alarm
after eight laps is required, then
use the circuit of Fig. 8.5. Here
a “high on” power switch is used
to supply power to a clock and
loudspeaker unit as in Fig. 5.10
(Feb. "77).

At the start of each race reset
the counter to zero. At each lap
the count will register and at the
eighth lap the D output will go
high for the first time and the
alarm will sound. End of race!

For counting one, two or four
laps, the power switch is con-
nected to the A, B or C output
respectively.

It is also fairly easy to count
numbers which have two logic
ones in their binary representa-
tions. These are three (0011 in
binary), five (0101), six (0110),
nine (1001), ten (1010) and twelve
(1100).

The two appropriate outputs
are connected to a two-input
NAND gate from a 7400 i.c. When
the two outputs go high, the NAND
output will go low. This output

is connected to a “low on” power
switch and the alarm will sound

as before (see Fig. 8.6).

To get the longest possible
race on one 7493 a four-input
NAND gate with each of its inputs
connected to the outputs of the
7493 must be used. The 7440 i.c.
contains two such gates and its
pin connections are shown in
Fig. 8.7. The alarm will now
sound at binary 1111 i.e. after 15

laps.

If two 7493’s have been used

as suggested above and

the

longest possible race is desired
then an eight-input NAND gate will
be required to detect when the

8
| o Y N o | | e R |

o

D

| D o (e |
7430

Fig. 8.7. Pin connection details of the

7440 and 7430 integrated circuits.

B{(PIN.9)

7493
COUNTER

D(PINT) ;7400

-

|

+
O/P§
POWER LOUD
SWITCH CLOCK SPEAKER
{LOW ON) UNIT

o

Fig. 8.6. For an alarm after ten laps one gate of a 7400 must be used to detect when
the B and D outputs of the counter go high.
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outputs of both counters are all
high. The 7430 i.c. contains one
such gate and its pin connections
are also shown in Fig. 8.7. The
alarm will now sound after 511
laps.

As well as sounding an alarm,
this technique can be used to do
other things. It could be used for
switching off the power supply to
the track so that the car auto-
matically stops after a given
number of laps.

The power to the track is fed
through a power switch but the
switch must be a high power ver-
sion.

CAR SPEED
CONTROL

FFRANSFORMEil
MAINS LEAD

DO NOT ALTER
L N E

Fig. 8.8. The power switch must be
connected between the car speed
control and the track. DO NOT
touch the mains connections.

IMPORTANT

If a mains transformer is
used to power the track, wire
the power switch between
the transformer and the
track as shown in Fig. 88
and never interfere with the
connections between mains
and transformer.

REACTION TIMER

This reaction timer uses the
7493 to count the number of
pulses that a clock circuit pro-
duces during the time it takes for

221



1
[\ /s 7400 LouD
CLOCK & SPEAKER
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LAMPS

7493
COUNTER
ov

bbb

Fig. 8.9. Circuit diagram of the reaction
timer.

a person to press a switch after
hearing a cue. If the speed of the
clock is known then the time of
reaction can be calculated.

Something to start and stop the
counter is required. This design
uses two switches which could
be part of the keyboard described
earlier. One person operates one
switch and as socon as this hap-
pens an alarm note is sounded.
As soon as the second person
hears the alarm he must operate
the other switch to turn off the
alarm. The time between the on
and off is the reaction time of
the second person.

The circuit of the reaction
timer is shown in Fig. 8.9. The
output of the clock is fed through
a NAND gate to the loudspeaker
unit and also to the counter.

The other input of the NanD
gate is fed to two switches. Press-
ing either of these connects the
input to low thus stopping any
pulses through the NaND gate.

The first person keeps his
finger on switch A pressing it
down thus inhibiting the opera-
tion of the alarm. As soon as he
releases his finger the note will
be heard and the second person

must press switch B as quickly
as possible to stop the alarm
again. With his finger still on the
switch the output of the counter
is read to see how many pulses
have been counted.

With a single 7493 only 15
pulses can be counted. If the
clock is running at 150 pulses per
second the maximum reaction
time will be 0-1 second. This
would be just fast enough for a
quick reaction so for average
reaction times the clock needs to
be slowed down to this frequency
or below if it is found to be too
high. The E below middle C on
the piano is 160Hz so tune the
clock to just below this.

If the frequency of the clock
is too high and suitable timing
capacitors cannot be found then
the output of the clock could be
passed through a flip-flop or two
to divide it down to a suitable
rate.

The alternative to setting the
clock frequency to a low value
is to use two 7493’s which enable
a count of 511 to be made.

To round off this section why
not try putting together the last
two circuits to form a lap timer?

INTERRUPTED TONE SIREN

In previous circuits an alarm
system has been used which has
been made-from a clock circuit
feeding into a loudspeaker unit.
It will probably have been found
that unless the tone is very loud
it does mnot attract attention
easily. A noise that is interrupted
—Tlike the pips on a telephone, or
the ringing of the telephone bell
—is noticed much more readily.

On ambulances, fire engines
and police cars two-tone alarms
are used so that people quickly
hear them coming even above the
other noises in the street. The

IC1=n00

ov

g
IC1c G

RI
2:2k(1

TO LOUDSPEAKER
UNIT

way to generate an interrupted
note is to use two clocks. One
clock is used to generate the
noise and the other to switch the
first on and off at regular inter-
vals. The first operates at around
400Hz and the second at about
1Hz. The circuit is shown in Fig.
8.10a and the connections on the
experimental deck are in Fig.
8.10b.

Gates IClc and IC1d form the
fast clock but it will only oscil-
late if pin 13 of IClc is high. This
signal is derived from the output
of the slow clock formed from
ICla and IC1b so it will be high
for about 0-5 seconds and low
for about the same time. The
loudspeaker unit thus produces
0-5 seconds pips—a much more
effective sound than a continuous
tone.

To speed up the pip rate de-
crease the value of capacitors C1
and C2. To change the pitch of
the pips change C3 and C4. The
two capacitors in each of the
clocks do not have to be of equal
value: having C1 and C2 different
will vary the on to off times.

TWO TONE SIREN

The interrupted tone siren
needs only one 7400 i.c. so is an
economical project. A much more
interesting noise can be made
with two 7400’s. With these, three
clocks can be built—one slow and
two fast but at different frequen-
cies. The slow clock switches
each of the faster ones on alter-
nately, the outputs being fed
through two diodes to the speaker

g%&rooooooooooooooooooooouoo
3

18 HOO

0000000
L ]

0000000000000

<t

=
o
2 C

©000000000000000000000000000

BF

@

Fig. 8.10. Interrupted tone alarm. The circuit diagram is shown at (a) and the layout on the experimental deck at (b).
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Fig. 8.11. Two-tone alarm. Circuit diagram above and layout
on the experimental deck left.
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® SLOW CLOCK
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Fig. 8.12. An automatic tone generator. The circuit shown
could be used as a door chime.

Logic Probe
Ri 220 Q §W carbon
DI TIL209 l.e.d.

ible wire; crocodile clip

Reaction Timer

ICI 7493

board: |.e.d.s. (4 off).

Components-<S2r8=

Exhausted ball-point pen; thin flex-

Clock unit; Loudspeaker unit; Key-

Lap Counter.

LPI - 6V 40mA
Dl to D4 TIL209 l.e.d.s. (4 off)
ICl 7493 IC3 7440
IC2 7400 IC4 7430

Light operated switch (phototran-
sistor type); Power switches (low on
and high on types) (2 off); Clock
and Loudspeaker units.

Battery Sandwich
Thin piece of plastic or card; copper
foil or brass strip

Interrupted Tone Alarm

Two Tone Alarm

RI-R4 2-2k Q (4 off) \

Cl, 2 10uF IOV elect. (2 off)

C3,4 0-47uF plastic or ceramic.
(2 off)

ICI 7400

Loudspeaker unit.

All components of the Interrupted
Tone Alarm plus

RS, 6 2:2k Q (2 off)

CS5, 6 1uF 10V elect. (2 off)
DI, 2 IN9I4 (2 off)

n.

1C2 7400
unit (see Fig. 8.11a and b). With
a little experimenting with capa-
citor values a good imitation of
a police siren can be obtained.

ELECTRONIC MUSIC

The last circuit was very nearly
an electronic organ. It is not too
difficult to make up three or four
clocks each running at different
speeds ie. tuned to different
notes. Each of these can be
turned on and off using the un-
used pin of one of the NAND

Everyday Electronics, May 1977

gates just as pin 13 was used in
Fig. 8.10. If each of these pins is
taken to the keyboard whose con-
struction was described earlier,
then the organ can be played
though “in reverse”, for the notes
will sound when the keys are
released rather than when they
are pressed. To alter this state
of affairs inverters could be
placed between the keyboard and
the clocks.

If automatic operation is
desired try making four clocks
one slow and three fast (tuned

to different notes). The circuit is
shown in block form in Fig. 8.12,
The output of the slow clock
goes to two flip-flops. The clock
and the two flipflops form a
counter whose output goes from
binary 000 to 111 (zero to seven).
If the three outputs are made to
operate the fast clocks the output
will be a repeated eight note tune
consisting of single notes and
chords. If the notes are chosen
well it could make a pleasant
door-chime.

To be continued
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OME years ago a research

psychologist, working’ for the
Army, announced that he could
train cooks to trace faults in
radio sets. What’s more, he said,
he could train them to’do it faster
than radio mechanics.

To prove his claim, he pro-
duced the “radio set” shown in
Fig. 1.1. The circuit blocks were
cardboard flaps which could be
lifted up to reveal a sign that a
block was working or faulty. You
don’t have to be a radio mechanic
to see that the greater part of
the receiver is in the form of a
long chain of circuits, with the
aerial at the input end and the
loudspeaker at the output.

The standard way of testing
such a receiver is to feed in a
signal at the aerial end and see
what happens. If the receiver is
faulty, nothing happens, because
the signal gets lost somewhere
along the chain.

FOLLOW THE SIGNAL

One way of finding out what
has gone wrong is to follow the
signal along the chain, making
tests at each stage. When the
signal disappears, the faulty stage
is identified, and the. mechanic
then makes local tests to identify
the fault.

That, as I said, is one way to
find the fault. But is it the best
way? The psychologist knew, on
strictly logical grounds, that it
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PART ONE

UDIUG

By DOUGLAS VERE

A new series starting this month for diagndsing and
tracing faults in electronic circuits.

isn’t. In tracing the progress of
the signal along the chain, step
by step, the mechanic is asking a
series of questions. Is the aerial
circuit faulty? No. Then is the
frequency changer/local oscil-
lator faulty? No. Then is the if.
amplifier faulty? . . . and so om,
right to the loudspeaker

If the fault is near the begin-
ning of the chain, this procedure
is fine. A few questions identify
faulty elements. But if the fault.
lies near the end of the chain, to
the right of the dotted line, then
at least three questions are wasted.
The most efficient strategy is to
start in the middle. If you test the
input of the if. amplifier and
there is no signal then you know
it must be the frequency changer
part or aerial circuit which is
faulty, and two further tests at
most will tell you which.

So, if the measure of a good

‘mechanic is his ability to find the

faulty stage, using the smallest
number of tests, then, onr average,

the startin-the-middle strategy
pays off.

This, of course, was precisely
what the psychologist taught the
cooks. The radio mechanics, who
used the begin-at-the-beginning-
and-go -on - to - the -end strategy,
were beaten. Naturally, the radio
mechanics pointed out that real
radio sets are not cardboard
“block diagrams”, and that to
mend them you need to master
all sorts of skills which cooks
don’t have—soldering, operating
test gear, and so on. True, but the
fact remained that in dealing with
circuits in long chains the cooks’
strategy is the best one. No doubt
the mechanics, being intelligent
fellows, went on to use it on real
receivers. (1

SIMPLE TESTS FIRST

The moral of the story is that,
in fault tracing as in life, a little
thought can avoid a great deal of
trouble.

RE FREQUENCY IF AUDIO
™| AMPLFIER CHANGER -—{AMP:@-_{DETECTOR AMPLIFIER SPEAKER
LOCAL
OSCILLATOR
Fig. 1.1. Block diagram of a typical radio receiver..
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Most of the circuits which
appear in E.E. are a lot less com-
plex than a radio receiver. But, in
a simple circuit, with six compo-
nents, would you clear a fault by
unsoldering and replacing each
component in turn, until at last
the fault disappeared? Or would
you first make some simple tests
which will at least give an indica-
tion of what the fault might be,
and also clear some of the com-
ponents of suspicion?

Army radio mechanics have at
their disposal a fair amount of
test equipment. The average elec-
tronics enthusiast doesn’t. In
these articles the only bit of
special test equipment called for
will be the ubiquitous multimeter,
which I'll refer to for short by
its American |name, the VOM,
which stands for volt-ohm-meter.
(Many of these instruments
measure current as well, but volts
and ohms are more useful.)

However, it is often possible
to make quite useful tests without
a meter. To illustrate this we’ll
work our way through the pro-
cedure of fault-finding in a simple
audio amplifier. The fault is the
usual one—no audio output!

Such an amplifier is made up
of a chain of circuits, so in theory
there’s a best strategy for isolat-
ing the faulty area. However, it
often happens that the amplifier
is divided naturally into two
parts, see Fig. 1.2,

POWER-AMPLIFIER

i
|
PRE-AMPLIFIER 'L
|
|

Fig. 1.2. A convenient point to “split”
an amplifier.

There’s the pre-amplifier part,
which generally contains ‘all the
controls (equalisation, volume,
tone, etc.) and the power ampli-
fier which contains everything
else (including, in mains-operated
equipment, the power supply
unit). Even though these two
“halves” of the amplifier may not
be strictly equal, it’s usually very
convenient to start by checking
that signals are getting from one
to the other.

Even if you don’t have an
audio oscillator, audio signals are
usually available in the home in
some form or other: from a
gramophone pick-up or a radio
receiver, for example. They can
be connected temporarily to the

WARNING

Readers are warned against using
TV sound. The circuitry of the
usual mains TV set is not isolated
from the mains. If you connect up
to, say, its loudspeaker you may
get a lethal 240V, 50Hz, as well as
a volt or so of audio.

TEST PROBE

To detect the signals you
need some sort of listening de-
vice. It's important that the device
shouldn’t upset the part of the
circnit to which it is connected
(e.g. by drawing too much cur-
rent). To avoid this, a very high
impedance listening device should
be used. The most easily obtained
is a crystal earpiece, but big old-
fashioned metal diaphragm high-
impedance magnetic headphones
can be used (not miniature “tran-
sistor” earpieces, which are
usually very insensitive) provided
that a 100 kilohm resistor is wired
in series.

It’s also advisable to include a
d.c. blocking capacitor of around
100nF (0-1pF). This should be a
non-electrolytic type, since it will
have to block d.c. of either
polarity.

For tramsistor work, a 100nF,
250V working is fine, but valve
amplifiers use h:.t. supplies of up
to 500 volts, so a higher voltage
rating is needed for them. (How-
ever, beginners should avoid
valve equipment: the voltages
are too high for safety.)

It is very convenient to make a
test probe with a 100 kilohm
resistor built in (see Fig. 1.3 for
details). To do this you need an
old ball-point pen.

Remove the ink tube. File off
the tip of the conical end, so as
to remove the ball and expose the
hole through which the ink runs.

100nF

'LIVE' LEAD

Give the bronze tip a thorough
clean to remove the traces of ink.
Pulling a bit of thread through
the hole helps to clean the inside.

Now for soldering. The probe
tip can be a pin. Cut off the head,
and run solder over the end of
the shank. Fill the inside of the
hole in the bronze insert with
solder. Finally, insert the pin
while keeping the bronze hot with
the soldering iron, and then allow
to cool. Obtain a 100 kilohm
resistor small enough to fit into
the plastic barrel of the ball-
point pen, solder as shown, attach
a flexible insulated lead and slide
the barrel of the pen along the
lead and back into place.

To complete the probe you
need an “earth” lead—another
flexible insulated conductor, this
time terminated in a crocodile
clip. And, of course, the d.c.
blocking capacitor. It’s a good
idea to mount the capacitor and
the ends of the leads on a screw
terminal block, as shown in Fig.
1.3. The block provides an anchor-
age point for the earphone leads.
As an alternative to earphones
you can connect up to an audio
amplifier such as the audio part
of a pocket radio receiver.

USING THE PROBE

To use the probe, first clip the
“earthy” lead to the earthy or
common side of the battery or
amplifier. The probe point is now
applied to various parts of the
circuit where the audio signal
should be audible. It may be very
weak in the earlier stages of the
amplifier but fortunately the
human ear is immensely sensitive
and in a quiet room even low-
level signals can be heard.

As mentioned earlier, the most
convenient ‘“half way point” for
the first test is the output of the
pre-amp or the input to the power
amplifier. These are, electrically,
the same point but may in prac-

100k

PROBE / PIN

®

'EARTHLEAD

o

®|®I@
@O

C%____

s -

~
TO EARPHONE. OR AMPLIFIER

S — |
CROCOOILE CLIP

faulty amplifier to provide a

Fig. 1.3. Construction details for a handy test-probe for feeding to an earpiece or
signal to trace through the circuit. 4 P g P

amplifier.
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tice be at opposite ends of a con-
necting cable.

In testing, do always bear in
mind the sad fact that a great
many faults are caused by faulty
connecting cables, plugs and
sockets. The fact that a signal
goes into one end of a cable is
no guarantee that it will come out
at the other end!

Well, let’s suppose that the
audio signal which you've applied
to the amplifier from your gramo-
pho