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[PRODUCTS LiIMITED]
IRogd Traode Mark)

SOLDERING EQUIPMENT

Jor the

DISCRIMINATING
ENTHUSIAST

ILLUSTRATED:
Lé64 &” BIT INSTRUMENT IN
L700 PROTECTIVE SHIELD

APPLY DIRECT TO:

SALES & SERVICE DEPT.
ADCOLA PRODUCTS LTD.
ADCOLA HOUSE
GAUDEN ROAD

LONDON, §5.W.4
TELEPHONE 01-622 0291

TRAN:IISTOR BARGAIN SALE! NEW STOCK AT UNBEATABLE
PRICES!

OC44 OC45, OC8ID now only 1/6 each! £6 per 100

ocC oc7r? equivalent 1/« each! £3 per 100

ASYIZ Switching Transistors 2/6 each! £10 per 100

2N753 NPN Silicon Planar, 300mW, 250Mc/s, High speed swu:hlng 2/6 each!
BSY28 NPN Silicon Planar, Epltaxlal 300mW, 300Mc/s 2/6 each!

BSY65 NPN Silicon Planar Epitaxial, BOOmW 100Mc/s 2/6 each!

AFZ12 PNP Germanium Alloy Diff. Iow noise VHF amplifier 2/6 each!

Complete sets of transistors for rad

26344A/16345A/1634SB/ZG37IA/IGJIBA/ZGJ7BA 4+ diode .. 15/- only!
OC44/0C45/0C45/0CBID/OC8I/OCBI + diode o o i0/- only!
Light sensitive transistors similar to OCP71 .. 2/- each!
UNMARKED, UNTESTED TRANSISTORS TO CLEAR .. 7/6 for 501

Silicon diodes. Make excellent detectors. Also suitable for keying electronic
organs. | /- each, 20 for 10/-,

BY 100 type rectifiers. SPECIAL REDUCED PRICE! ONLY 2/6 each,
24/- doz.

ELECTROLYTIC CONDENSERS! FANTASTIC SELECTION!

20 4 4 275V .. ..l0d.
50uf 450V .. 13 32 4+ 32 275V .. .. 16
64,1 275v .. 1/3 8 4+ 8B 450V .. .. 1/9
500uf 30V .. t/2 B + 16 450V .. .. 1/9
800uf 15V [ 50 + 50 275v .. .. 2/0
500uf 15\/ . 10d. 40 + 40 + 20 275V .. .. 2/
16/16/16 350V .. 2/2 100/100 50v .. 32 250uf SOV
50/50/50 350V .. 2/7 10,000uf 12V .. 4/6 12,500uf 30V
1,000uf 70V .. 3/2 1,250uf 50V .. 4/- 30,000.f 30V
100/200 275V .. 3/2 150/350 300V .. 4/- 1,000uf 15V
3,000uf 35V .. 39 250/250 325v .. 4)- 1,000uf 18V oo
i,500uf SOV .. 4/- 2,000/2,000 25V .. 4/6 500uf 15V .. lod.
0-25uf .. 3V 32uf .. 6V Buf .. 50V 32uf 1-SV  320uf 25V

luf .. 6V 3-2uf 64V Buf 275V 40uf .. 3V 350uf .. 9V
lf .. 10V 32uf .. 64V f .. 6V 6-4v  350uf .. 1OV
luf .. 15V 4uf .. 4V . 6V 400uf 2-5V
luf .. 40V 4uf .. 12V .. 9V 400uf .. ISV
Lf .. 50V 4uf .. 25V .12V 500uf .. 4V
1.25uf .. 16V 4uf .. 64V 2-5V  S00uf .. 6V

2uf .. 3V Auf 100V 9V  640uf  2-5V
2uf .. 9V Suf .. 6V 3V 750uf .. 12V
2uf .. 15V Suf .. 25V (34
2uf .. 50V Suf .. 50V 9V
2uf .. 70V Suf .. 70V B vAS
2pf 150V 6uf .. 3V . 25V ALL AT
2uf 350V 6uf .. 12V 3V 9/- per doz.
luf 350V 6uf .. ISV .. 4V
2:5uf .. 16V 6uf 150V . 18v 20 for 10/
2:Suf .. 25V 64uf .. 40V uf .. .. 1evY (our selec-
3uf .. 3V Buf .. 3V 25uf .. ISV 250uf  2-5V tion)
3ufl 12V Buf 6V 25uf ., 25V 250uf .. 12V

3uf .25V Buf .25V 30uf .. 6V 250uf .. 9V
Buf 450V Buf 350V 30uf .. 10V 250uf .. 25V

PAPER CONDENSERS

0:001 uf 500V 0-005uf .. 7S50V O-luf .. 350V OSuf .. IS0V
0-00luf 1,000V 0:02uf ..600a.c. Oluf .. 750V O5uf .. 350V
0-002uf 500V 0-02uf .. 350V 0-25.f .. 350V O-5uf .. 500V

ALL AT 15/- per 100, 3/- per dozen.
MULLARD POLYESTER CAPACITORS—ALL HALF PRICE

0-0022uf 400V 4d 022uf 160V 7d
0-0018uf 400V 5o 4d 0-27uf 160V 8d
0-0015uf 400V oo Ga 4d 0 056;Lf 125V 7d
0-001 uf 400V oo oo 4d 125V 50 g 1/6
0-0luf 400V .. .. 4d 689( Tubular pulse :eramlc 6d
0-ISuf 400V .. .. 7d 120pf Disc pulse ceramic .. 6d

VERY SPECIAL VALUE!SILVER MICA, CERAMIC,POLYSTYRENE
CONDENSERS
VYell assorted. Mixed types and values. 10/- per 100,

RESISTORS
GIVE-AWAY OFFER! MIXED TYPES AND VALUES.{ TO { WATT.
6/6 per 100 or 55/- per 1,000,

ALSO % to 3 watt close tolerance Mixed values. 7/6 per 100, 55/- per 1,000.
WIRE-WOUND RESISTORS. | watt, 3 watt, 6 watt. 6d each. 7 watt
and 10 watt 9d each.

CONNECTING WIRE, THIN, P.V.C. INSULATED
10yds 1/-; 100yds 7/6; 500yds 25/- (post 4/6); 1,000yds 40/- (post 6/-).

VALVES. BRAND-NEW AND BOXED. ROCK-BOTTOM PRICES’

[s) 5/10 PCF 80
EABC 80 6/1 PCF g6 8/9
ECC 82 6/5 PCL 82 7/4
ECC 83 6/5 PCL 83 8/6
ECL 80 6/2 PCL 84 7/4
ECL 86 7/4 PCL 85 7/4
EF 80 6/2 PCL 86 ]
EF 85 6/2 PFL 200 10/2
EF 183 8/2 PL 36 8/9
EF 184 8/2 PL 81 7/4
EY 51 5/10 PL 83 7/4
EY 86 5/10 PL 84 5/7
EY 87 5/10 PL 500 10/10
PABC 80 .. 6/2 PY 32 . 7/10
PC 97 5/10 PY 81 5/10
PCC 84 6/5 PY 82 4/1
PY 800 5/10
A FURTHER 10°% DISCOUNT V\CI)ILL BE GIVEN ON LOTS OF 50 OF ANY
E TYPE

RECORD PLAYER CARTRIDGES
Sonotone Mono IOI\, Acos Mono 12/6; Acos Stereo 17/6. AII with needles

Slgna| In;ector Klt—lO/- Slgnal Tracer Klt—IO/-

Vero Board All sizes in stock. Cuuer and S boards Zi-ln x lin only 9/9
Orders by post to: G. F. MILWARD. 17 PEEL CLOSE DRAYTON
BASSETT, STAFFS.

Please include suitable amount to cover postage
Stamped addressed envelope must be included with any enquiries
For customers in Birmingham area goods may be obtained from Rock
Exchanges, 231 Alum Rock Road, Birmingham 8. (All POST orders to
rayton)




SDeC
- p—

transistor nge

TECHNICAL DATA

Insertion force 90gm.wt.

Withdrawal force 90gm.wt.

Resistance between adjacent holes 10mn
Insulation resistance adjacent strips>10'°n
Capacitance between adjacent strips 3pF.

INSTANT SUCCESS—already thousands
of DeCs are in use in government and

Owing to the excellent
demand for S-DeCs it is
possible to give a free
accessory kit with each
S-DeC purchased from
now on. l.e. combined
kits are now 29/6
instead of 33/-. iron.

The diagram on the left shows one of
the two panels of contacts on an S-DeC.
The picture on the right shows a three
stage audio amplifier mounted on an
S-DeC. Instructions for assembling
this amplifier are given in a booklet
‘Construction Projects on S-DeC’ which
is given free with each DeC purchased.
Other projects in the booklet are for a
three transistor radio with diode detec-
tion, electronic flasher, light switch, ,
divide by four logic circuit, morse™
practice set and VHF radio microphone.

industrial development labs, universities,
S-DeC is fast
becoming as important and fundamental

colleges and schools.

a tool for electronics as the soldering

THE PROFESSIONAL ‘“BREADBOARD” FOR
DEVELOPMENT AND RESEARCH LABS,
EDUCATION AND THE ENTHUSIAST.

4-DeC KIT. FOUR $-DeC units with TWO
Accessory Kits are supplied in an attractive
plastic container. Makes storage of S-DeCs
a simple matter. An economical way to buy
your S-DeCs.

£6.12.6 value for £5.19.56 ONLY (post free).

70 PLUG-IN
CONTACT POINTSE

SLOTS FOR

CONTROL PANEL

; STRONG
POLYSTYRENE
CASE

9/’
pst. & pkg.6d.
@ QUICK, FIRM, RELIABLE CIRCUIT ASSEMBLY

@ LASTS INDEFINITELY—performance unchanged
after 1,000 insertions

@ PUTS AN END TO ‘BIRDSNESTING’
@ RE-USE COMPONENTS AGAIN AND AGAIN
@ SAVES TIME, MONEY AND EFFORT

control
panel which
slots into
the base of
the DeC.

ha »

Note the use of parts from
the accessory kit — springs
for solderless connection
to the potentiometer

% S-DeC NOW AVAILABLE FROM MOST LEADING SHOPS

AND COMPONENT SUPPLIERS

In case of difficulty in obtaining from a retailer post this form:

B Please send me. . . $-DeCs each containing afree [

accessory kit and.. . . .4-DeC kits for which | ll
enclose PO/Cheque/Money Order value £ [ /.

CONTACT SYSTEM

The contacts arclarr‘:‘anged in rows of five (numbered) which arc joined together ll
electrically as shown in the diagram.  This arrangement is similar to that used in the NAME - . L ) )
popular printed wiring board so that the same methods of laying out circuits may be l l‘
uscd.  An S-DcC contains two of these 5 x 7 pancls enabling most electronic building ] ]
blocks to be accommodated.  For very large circuits the decking can easily be enlarged ADDRESS s . . LR

by keying the units together forming a firm continuous area of decking of any desired l I
size. |
Components arc simply pusted into the sockets where they arc held securely by the

double leaf spring phosphor-bronze contacts.  This system ensures a good wiping . l

action on insertion and withdrawal so giving a low resistance contact. Little force is
required to push in or pull out the components but they are held firmly when
inserted. Solderless connectors are provided in an accessory kit for use with- con-

trols.  The controls are mounted on a pane! which slots into the $-DeC base. L

To: S.D.C. PRODUCTS (Electronics) LTD. |

PUMP LANE, SPRINGFIELD, CHELMSFORD 1
- el W WM W Em S - W= = . J

8565
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Bin.
7in.
Sin.

Std.
std.

7in.
4in.
5in.

7in.
3ia.
4in.
5ia.

VAV VYAV VYAV AV AVAVAVAVAVAVAYAVAVAVAY,

7in.

N

L.P.
53in. L.P.
L.P.
D.P.
D.P.
biin. D.P.
D.P.
T.P.
T.P.
T.P.
53in. T.P.
T.P.

GEE’S
TAPE

Attractively bozed.
Guaranteed. Brand new.

8001t
1,200t
8001t
1,2001t.
1,8001t,
6001t.
1,2001t.
1,8001t.
2,4001t,
8001t.
8001t.
1,8001¢.
£,4001t.
38,8001,

P. & P. 2/8 per order.

886
12/6
10/-
12:6
15/-

9/-
15/-
22,6
25/~
12/8
15;-
30;-
10/-
50/~

CHRISTMAS BARGAINS!
SPECIAL OFFER!

GARRARD
MODEL
A70

Three-speetl
record changer
complete with
attractive
wetal plinth
and including
Sonotone 9TA

FANTAVOX COMMUNICATIONS
RECEIVER HE.50

4 wavebands
340kefs to 30
Mc/s. Excep‘
tionally sennl

tive

circuit.
large easy to
read dial with
Bnndspread
tuping. '8’

meter for fine tuning.
telescopic aerial.
Standby switch, ete.

Buailt-in speaker aund
BFO. Phone output socket.
A.C. 200/250V.

Gee’s Price
;:ﬁ(rleu l;;;t1r\p wired for connection to existiug P. & P. 10/~ only 15 gns'
Hi-¥i Amplmer Brand new in original packing.
Listed over £28 NEW MODEL U-500
MULTI-TESTER, 20,000
GEE'S I 8 G CARR. 0.P.V. MIRROR SCALED
PRICE NS. rap WITH OVERLOAD
PROTECTION. Ranges:

AUTOMATIC WIRE STRIPPER

@ simpie to use. @ Strips
any size wite. @ A wust for
every home workshop, I-
P& P 5/ 35

AAVAVAY

L SYAVAVAVAVAVAVAVAVAVAVAVAVA

STEREO HI-FI HEAD SET Model ST 3R

Provides perfect stereo.
Freq.1cs. 23-17,000 c.p.s.
» ohms per chanpel.
Feather soft ear cushions
and headband, 8it. lead
with sterco juvk plug and

D.C. volte: 100 mV., 0-5v., 5
v., 250 v., 1,000 v. A.C.volts:
25 v., 10 v, 30 v,, 250 v,
1,000 v. D.C. current: 5 uA.,
0-5 mA., 5 mA., 50 mA., 260
mA.  Bize: 53 x 31 x 1%in.
Py Complete with bafteries and

test prods,
" £5.15.0

=ADDS LUXURY
70 ANY CAR I

Today's value 15 gns.
Tamper proof electric-
ally operated car radio
aerial, 4 section tele-
scopic, extends auto-
matically to 48in. and
retracts to lin, at the flick of a
switch. Depth below wing 1bin.
Robustly made, heavy chrome
fAnish 12V d.c. operation. Quickly
and easily fitted, supplied with
cahle, switch and all fixing parts.

PONY 9 TRANSISTOR
Super 2-Way Radios

26gns. VALUE =
FOR
ony 16 gNS. rar 3‘1 T

Complete 2-way com-
munication for Busi-
ness, Home, Farmes,
Boating, etc. Brilliant
design, beautifully fin-
jshed. Built-in speaker

h 10 section

SEND 1j- FOR ILLUSTRATED
CATALOGUE OF TAPE AND

AUDIO ACCESSORY
' BARGAINS

telescopic aerial. Bat-
tery strength indicator.
Size 5jin.X l{in. X 2}in.
Complete  with  bat-
teries, earphones, wrist
straps. Cannot be operated in U.K.

1eniote control but with
separate volunie contyol
{or eavh earphone.

92/6

P& P26

=]
R
o
S

R A A SR AR A A A A AR A AR AR AR

15 LITTLE NEWPORT STREET
LONDON, W.C.2. GER. 6794/1453

Open 9 a.m.-6 p.m. Monday-Friday, 1 p.m. Saturday

T A A A A A A A A A A AN AV A AV AN AVAYAAYAVAVAAVAVAVAVAAAVAVAVAY

Adjoining Leicester Square Tube

PEOPLE PREFER MARTIN

MARTIN AUDIOKITS are available for
Mono, and can be doubled up for
stereo, or as complete stereo units. 3
ohm and 15 ohm systems are available,
There is a special pre-amp for low out-
put pick-ups and escutcheon panels to
suit the arrangement you choose. The
tuner is styled to match.

F.M. TUNER

ASSEMBLY

From Radio and Hi-Fi Stockists

MARTIN ELECTRONICS LTD.

STEREO CONTROL

M 5-stage input selector
B Pre-amp/tone controls £3.2.6
B 10 watt amp. (3 ohms) £5.12.6
W 10 watt amp. (15 ohms) £6.12.6
Bl Mains power supply
B F.M. Tuner

154/5 HIGH STREET, BRENTFORD
WIDDLESEX.

You can do so much with MARTIN
kits. The system of using pre-fabri-
cated transistorised units which can
be interlinked in a variety of ways
enables you to assemble the com.
bination of your choice and then
extend it unit by unit until you
possess a full stereo gramophone
and radio assembly. When new units
are produced, they can be added to
existing equipment very easily with
the advantage that you can continue
to use equipment you already have,

AMPLIFIER SYSTEMS e

FOR RELIABILITY, FOR QUALITY, FOR
ADD-ON-ABILITY, FOR ECONOMY

so that your installation is always
up to date. Most important of all
is the power and quality which
MARTIN Audiokits give you. Their
sturdy construction assures com-
pactness without sacrifice to quality
or efficiency. They offer excellent
value, are very easily installed and
will give years of unfailing service,
That is why people prefer MARTIN
— it's simple to instal, good to

Iist:n to, 'and looks completely
professional.
TUNERS e RECORDERS

£2.7.6

£2.15.0
£12.17.6

Trade enquiries invited

ISLeworth 1161/2

154 High Street, Brentford, Middlesex

Please send Recordakit/F.M. Tuner/Audiokit
Hi-Fi Leaflets.

NABME oo e e et + e vt e

Address

MARTIN ELECTRONICS

(Strike out items not wanted)

TPEN

866



The latest
Eagle range
IS greater
than ever! .

It’s now ready—the new Eagle Catalogue presenting ‘The Wonderful World
of Electronics’. Hundreds of items for the Radio Hobbyist, Hi-Fi
Enthusiast, Serviceman, Do-it-Yoursel?, etc. The widest ever choice of
sensibly priced Electronic Components, Audio and Tape Accessories,
Educational Projects, Home Lighting, Intercoms, Hi-Fi Amplifiers, Tuners,
Tape Recorders, Loudspeakers and Speaker Systems, all of which are fully
illustrated together with technical specifications. There’s something for
everyone in Eagle’s Wonderful World of Electronics so send for your copy
now or call in at one of the 6,000 Eagle Stockists today.

To: EAGLE PRODUCTS, Dept. P.E.1g,
Coptic Street, London, W.C.1.

Please send me catalogue of the entire “Eagle”’
range. | enclose 5/-.

Name

Address

267



asﬂll “USNiPs
A TS GARRARD
AT6 MK 13 9 Gns.
. GARRARD -
* T A P E * SRPI2 (110/230V) 59/
COLLARO 9 VOLT 49 /_
4 8PD. HEAVY T/T. ’
T LIGHT ARM (list £7) (p. & p. 5;)
We offict vou fully tensilised polyester/ s 3 d
wiylar and P.V.C. tapes of identleal ABOI L LESS CARTRIDGES
quality hi-fi, wide range recording Mone. (__arl. :|.dvl '12/0
characteristive as top grade tiapes Stereo Ceraniie Cart. add 18/-

Quality control manufacture.  They

are truly worth a few more coppets BLE BINETS
than acetate, sub-standard, joirfted or ,ﬁgﬁgﬁa::?gg:?&{:m phf)-A", Due

cheap fmports. TRY ONE AXND to fortunate h o let

- . - purchase we nffer complete

PROVE 1T YOURSELF. with motor board and all 49

Sin 1ot | singnsie gy | Atmee atonly

Da 300t &8 | din 4001t &6 | PLEASE NOTE. 4 wide range of

$in G0Oft 78 Bin 9001t 10/8 cnbinels to callers al all branehes,

5o 9001t  10/8 $1in 1,2001t 13/ 100 HI-STABS 9/6
%in 1,801t 18/8 ] 1° to 6% 1000 to 5mQ /

7in 1,2001t 12/8
5 tow loss, 8d. yd
Double i e €O -AX 55V ige s0 vas
4/ Sin 1,8001t 28/ «25/-: BBC2 H/D fringe 1/8 vd. 25 yds
4in 600ft 8/- P ' 80/-.
81in 2,4001t 34/-
7in 3,6001t 44 -

5in 1,2001t 16/~
53in 1,8001t 18/

RESISTORS
SIZES §-4 watt 6/6

73n 2,4001t 27, _ Quadruple MICROPHONE CABLE.  Highest
Postage 1;- reel 3in 6001t 8,6 quality, black, grey, white, 1/- YD.

Post Free less 59, on three reels 100 CONDENSERS 9/6
Quality and Trade enquiries invited. Miniature Ceramic, Silver, Mica, etc

. Large tape stocks at all branches 3pF to 5uF. LIST VALUE OVER £4

ECHNICAL

Guaranteed performance. Top
makes. Tested 250V working

A 7 ‘/,

FOR ‘INSTANT HEAT’.... SAFE
...EFFICIENT SOLDERING

With a Weller 'Expert’ Dual Heat Gun in hand you can successfully
tackle any soldering job—from a small printed circuit up to sheet meta!
work ! You get INSTANT HEAT at the press of a trigger—and tip is cool
within 10 seconds of releasing trigger. Completely safe for operator . . .
and components. Simple to use . . .
speedy and accurate. Dual Heat
120-140 watts.

Expert Dual Heat Gun 66/- (Kit
89/6). Also available: Marksman
Soldering fron 29/- (Kit 38/-).

Manufactured by the world's largest
makers of quality soldering tools.

R D'NG 120mA (3 for 8/6) 2/9
A 500mA (3 for 19/8) 7/6
Pl 1
All Mail Orders to Brighton Postage e;t:; :g :ll itenis
% London~J0 Tottenham Court R4 Tel. MUS 2639
Y Portsmouth=350-352 Fratton Rd.  Tel: 22034 FREE

% Southampton-72 East St Tel: 2585)
Y Worthing-132 Montague 5t Tel: 2585
% Brighton~Devonian Court, Park Crescent Place
All Mail Order (24-hour Rabophone)

Brighton 680722

FLOG LIST No. 2
Scores Special Bargains

Send S.A.E. or call at any
Branch for yours

Write for literature on Weller
Soldering Equipment.

To: WELLER ELECTRIC LIMITED
Horsham, Sussex.

Telephone: Horsham 61747

ALWAYS SWITCH ON
WITH CONFIDENCE

This Knight-kit pocket multimeter, only slightly larger
than a cigarette packet has dozens of uses. As well as
helping build up your hobby projects it can be used to
service radio and TV sets, Hi-Fi equipment and home
appliances as well as checking for continuity in motors
and testing home wiring. Start saving money immed-
iately by doing all these jobs yourself, once you've built
up this fantastic value kit.

The pocket multimeter is just one item from the Electron-
iques range of Knight-kit test equipment which includes
oscilloscopes, a full-feature 57-range multimeter, signal
generators, power supplies and a vacuum tube voltmeter—
all available in kit form to save you money. Full details
and specifications are to be found ina FRE 7O-Page bro-
chure that also includes Hi-Fi gear and general interest
electronic kits like a car engine fault analyser and a
photographic exposure meter.

Knight-kits are easy and fun to build as well as being in-
structive. Credit terms are available and specifications
fully guaranteed. For any problem, however small, our en-
thusiastic Service Department isready to advise and assist
— the only problem you ever have with Knight-kits is in
convincing friends you built it yourself.

Features of the remarkable pocket multimeter include a
two-colour 24” meter with 1ImA full scale movement; 0-5-15-
50-150-500 V dc; 0-1-10-100 mA dc; 0-15-50-150-500 V ac;
0-30 ko (1.2ko centre scale). The instrument is supplied
complete with solder, test leads, battery and step-by-step
instruction.

868

I 13-RANGE MULTIMETER
THAT FITS IN THE POCKET
B READS VOLTAGE, CURRENT
AND RESISTANCE WITH 1k /
VOLT DC SENSITIVITY
N A VITAL AID TO ALL YOUR
5.5.0.
\PROJECTS FOR ONLY £5.5

-————-1

Please send me your FREE brochure K25 giving full details
on the full range of Knight-Kits

Send to ELECTRONIQUES (Prop. STC) Limited, Edinburgh I

NAME

7

ADDRESS

I Way, Harlow, Essex.

electroniques

Quality Built-in, Built-up by you

¥
|
@ knight-kit oy L=

4
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SINCLAIR

MIGROMATIC

the world’s smallest radio set

UP IN LISTENING QUALITY

With sales and export orders for the Sinclair Micromatic breaking alt

BY BUYING records, we have changed over to new production methods to meet the

THE ever-increasing demand for the world's smallest radio set. This has

enabled us to effect dramatic economies because of the large quantities

COMPLETE of materials involved. At the same time, we have appreciably improved

KIT the set's quality. We now supply a magnetic earpiece which matches

perfectly to the powerful output of the Micromatic, and what was superb

Originally 53/6 complete / performance before, now sounds better than ever. Now that your

with earpiece, solder and Micromatic costs you less (49/6 kit; 59/6 built), you can afford not only to

instructions in pack, the have one for yourself, but give them as gifts. But be quick. At the new
Micromatic Kit now costs prices, everyone is going to want the Micromatic. Order yours now.

BY BUYING A
READY Bﬁ.u O AveuERE | NOW SUPPLIED WITH A DE-LUXE

built, tested and
guaranteed comp- ® FULLY

lete now costs GUARANTEED

FOR IMMEDIATE 59/6 ® [ x I3 x Lin.
DELIVERY

' i | FULL SERVICE FACILITIES AVAILABLE WHEN YOU BUY
2 ona e et e e for either of T LETIIT AND BUILD IT YOURSELF

frequency range, |t provides ex-

SET o FANTASTIC = MAGNETIC EARPIECE
O”g'na“y 79/6' the POWER AND I This new finelyengineered mag-
o ed oy RANGE _ e o e e

ceptional clarity and quality and
is of robust construction. Each
one is individually checked
before despatch.

Available separotely with instruction for odapt- 1 5/_
ation to existing Micromatic Sets, post free

Order form and more Sinclair designs
ek SEE PAGES 2 AND 3 SINCLAIR ADS




@ ACOUSTICALLY
CONTOURED SOUND CHAMBER

& MAXIMUM LOADING IN
EXCESS OF 14 WATTS

@ BRILLIANT TRANSIENT
RESPONSE

@ 15 OHMS IMPEDANCE

@ AN ALL-BRITISH PRODUCT

A no-compromise high-
fidelity loudspeaker
of outstanding quality

Price need no longer stop you enjoy-
ing the best possible high-fidelity
loudspeaker reproduction nor is
size any longer a problem. (These
considerations are of utmost import-
ance to every audio enthusiast for
stereo.) In the Sinclair Q.14 you will
find a loudspeaker of such superb
quality and so compactly and attrac-
tively styled that you will want to
change over to Sinclair immediately

you hear it. This is no ordinary

loudspeaker. A vast amount of
money, time and research have gone
into producing a design which
proves beyond question that good
reproduction does not have to be
expensive. Users of the Z.12 for
instance, know that full well, and
coupling the Q.14 to this Sinclair
amplifier assures the keen listener of
superb audio reproduction.

£6.19.6

The Sinclair Q.14 has been tested in
an independent laboratory and shows
exceptionally smooth response be-
tween 60 and 16,000c/s with well
sustained output both below and
above these readings. Its remarkable
transient response ensures clean-
cut separation between instruments,
voices, etc. The unusual shape of
the sealed, seamless pressure cham-
her allows the Q.14 to be conveni-
ently positioned on shelves, in wall
corners, or flush mounted in assem-
blies of one or more units.

Try the Q.14 in your own home now.
If you are not satisfied send it back

.and your money plus the cost of

posting your Q.14 to us will be
refunded in full.

POST FREE ANYWHERE IN THE UK

870

4

SINCLAIR RADIONICS LTD., 22 Newmarket Road,

Cambridge

Phone: 0CA3 52996



SINGLAIR 2.12

TRANSISTOR 2
AMP Ist STAGE

12 WATT INTEGRATED HIGH
FIDELITY AMPLIFIER AND
PRE-AMP

TRANSISTOR 4
STABILISER

TRANSISTORS §
AN
PNP/NPN DRIVERS

12 WATTS RM.S OUTPUT CONTINUOUS SINE WAVE
(24W PEAK) I5 WATTS MUSIC POWER (30W PEAK)

@® 3 x 13 x kin,

@® IDEAL FOR
BATTERY
OPERATION

@® 15-50,000c/s -- [dB

PZ.3 Mains Supply Unit for

5.Sijsiand Stereo 25 79 /6

The embodiment of power, efficiency, reliability
and economy. Nothing could be better than this
fine amplifier for use with space-saving plinth-
mounted motor and pick-up assemblies. Equally,
its light weight makes the Z.12 ideal for guitar
amplifier or electronic organ. It operates efficiently
on any power supply between 6 and 20V. d.c. The
pre-amp of this 8-transistor masterpiece will accept
the outputs of pick-up, radio and microphone, etc.
Full details for matching control and selector
switching circuits are in the manual supplied with
each unit. The Z.12 is now in use all over the world
and is the accepted standard for all hi-fi needs.

TRANSISTOR 7
HEAVY DUTY
ouUTPUT

ELECTROLYTIC
QUTPUT
CAPACITOR

‘TRANSISTOR 8
HEAVY DUTY
OUTPUT

QUIESCENT
YOLTAGE
ADJUSTMENT

TECHNICAL DETAILS

B Class ''B'" ultra-linear output.

B RESPONSE 15-50,000 c/s + 1dB.

B Suitable for 3, 75 or 150 speakers.
speakers may be used in parallel.

B INPUT—2mV into 2ka.

B Signal to noise ratio better than 60dB.

B Use two for stereo.

BUILT, TESTED AND ; 6
GUARANTEED,

Two 30

PROMPT DELIVERY

ALL ITEMS POST FREE - SATISFACTION OR MONEY BACK GUARANTEE -

SINCLAIR MICRO FM
| 7 TRANSISTOR DUAL PURPOSE
| FM TUNER/RECEIVER

P i Rad

Low I.F. makes alignment
unnecessary when built.
Tunes 88-108 Mc/s. The
telescopic aerial suffices for
good reception in all but
poorest areas. Signal to
noise ratio—30dB at 30
microvolts. One outlet leads
to amplifier or recorder the
other allows set to be used
as a pocket portable. Com-
plete kil with earpiece and

instructions. £5' '9'6

L

asirciasie

SHESOD

SINCLAIR STEREO 25
For use with two Z.12s or
any hi-fi stereo system.
Frequency response 25¢/s
to 30kc/s +1dB. Switched
inputs for P.U. Radio,
Microphone, etc. Equalisa-
tion correct to within
+1dB on RIAA curve
from 50 to 20,000c/s. 6%in.
X 2%in. X 24in. plus knobs.

Built, tested and £9 ]9 B

guaranteed

=) .

Please quote P.E.12 if you want to write your order instead of culting out the coupon,

e e e —————————

SINGLAIR RADIONICS LTD., 22 NEWMARKET ROAD, GAMBRIDGE

Please send

GUARANTEE

If you are not completely satisfied | . . ...

when you receive your purchase
from us, your money will be re-
funded at once in full and without

question.

I for which | enclose cash/cheque/money order

NAME ... .. .. ... D |
ADDRESS ... ... ...

USRI 0 -3 4

value £ . s d
i
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BARGAIN GARRARD TRS MULLARD AMPLIFIERS
OPPORTUNITIES UNITS & PLINTHS STEREO 10-10

Valve amplifier to exact Mullard
LM 3000 Record Player with 9T.A. Stereo spec. With pre-amp, tapped ofp

FROM Cartridge. Brand new as from factory .. 8gns transformer 3 and 1560 all controls,
AT.60 Mk II De-luxe Auto-changer, die- HT. and L.T. outlet, mono, stereo
cast turntable. Lees cartridge ........ 211.19.8 and speaker phase switching. Com-
§P.25 De-luxe single record player, die- plete with escutcheon, kuobs, plugs,
cast turntable. Less cartridge . 93 gns etc. Ready built £2° o o
Packing and carriage on apy one of above 7/6 (p. & p. 12/6) v
extra.

1n kit form with chassig, knobs, pluge
Garrard Plinth. 1deal mounting for the o & p. 12/6 '£ 7 Ipd“o'
Garrurd Units offered here. Will readily etc. (p. & p. 12/6) <A1V,
suit any hi-fi eet-up. In fine Teak. 5-10 MONO
Complete with useful soft plastic +lust ~ R .
cover. Packing and carriage 5/-........ 75/~ 5 ‘ﬂl‘l'e; 10W basic amp kit 3_3 Mo N o
L— i . complete.
VEROBOARD—AIl standard sizes in- (] ChRan vigid perspex cover o | (p. & p. 7/6) £9.19.6 3 \uve 3w amplifier with con-
glil}dinl z;ll;/é 5‘;;{313:3%@3/93121‘!{ 3/-: (earriage 3/6) ... t o ! with passive control network and trols, absolutely complete kit in-
3tin . bin 5/2; 3iin - 31in 3/8; 21in (iarrard Mono Cartridges’when bought with any panel £11.10.6 cluding panel, knobs, £7.10. 0
17in 12/6. All accessories aml tools in of the above {1om 15/-; Stereo from 25/ 2 valve pre-amp kit £6.12.6 ete. (p. & p. 7/6) 7. e

stock.

DUR EW LISTS | FEiSToRs Jaotera cauine, ol saaee 10, ohms, 12, ooty it | 7 wauwe awyew w6 cinssts | TAPE & WALLET OFFER

1-1W, 4d each; 20°, 1\, 6d each; 2W, 8d each; \ 1
feature more lines } 8d ench; 1'2-10 mneg. 109 } W, 4d each; !'W, 5d each. 19 Hi-stab. W, With each reel of this tape we give
you a strongly made library wallet in

than ever at i/ﬂ each (below 1009, /- cuch). A perbly powerful high per
. = h g e - TR super! Wi -l 5 :
money saving | WIREWOUND RESISTORS—25Q to 10kQ &W, 1/8 each; 10W, 1/9 eachi | {0 o hce instrument for the keenest :lumch‘uaaitfed. leaﬂ:il:eil;v;lrtg:zmio;l(;);meyl

prices. Send 8d. | 15W, 2/3 each enthusiasts. Provides tuning on long, . " i
for latest issue. | CONDERSERS—Silver Mica. All values 2pF to 1,0000F,, 84 each. Ditto | nediumond F.M. wavebands. Excel- e gy, o Wil metallized
For a  prompl ceramics, 9d. Tub. 450V T.C.C., etc. 0-001-0-01mF4, 10d each; 0-1-350V, 10d | lent sensitivity. Permeability tuning § .. " o} ‘901t 7in reel
reply send S.A-E. each; 0-02-0-1mF, 500V, 1/- each. TCC 350V 0-25, 1/9 each; 05, 2/ each. | on F.M. Large cleur dial, A.V.C., good wilm o 12 /6 '1 Soon

reply send S 4L | cLOSE  TOL.S/MICAS — 10% 5-300pF, 8d: 600-5,000pF, 1~ 1%, [ ieg feedback Magiceye. 3W output.

C.200/250V. Circuit d 1. & p. 1/6 per reel with
enquiries 2-100pF, 11d; 100-250pF, 1/2; 270-800p¥, 1/-; 800-5,000pF, 2/-. A.C.200f! - Circuit diagrame avail- § p. & p. 1/6 per r
TR TYGAN PRET or Vynai able. Aligned, testedand ready for use 2in reel, 12001t wallet
ar y Nl i 716 5
PEAK SOUND SA.88 SUPER STEREO AMP, speaker  fubric T (bCl{lrt. :tmldl 'ln:"'{b)' S.AE. £]3 ]9 6 or Tin reel 12001t |7/6

14 Transistor Kit builds into superb hi-iamp. 8Wper | 150" 910 12in  18in BITOUHNAGN S YT with wallet 22/6
channel (16W 1nono) with integrated pre-amp to tuke § 3, - 12in 24 4/~

high quality ceramic p.u.  Unusually easy to build by nax. width 48in. * | ALL SINCLAIR DESIGNS INCLUDING MICROMATIC KIT 49/6 (BUILT 59/6), Q.14
following the instructions (1/6d. purchased separately BONDACOUST Speaker SPEAKER £6.19.6, Z.12 89/6.

and refumled when kit is bought). This makes one of i B
the best and most economicul sterec transistor amps. ?n‘gmn:‘ppArgg““li?u w;::gk COMPONENT
we have ever offered. All purchasea backed by T.R.S. f 1g8i1 wide, any length eut
service facilities. When built and fitted in its specinl § 9,31 g/ vl sPEc'AL'sTS
cabinet, the $A.88 equals the best in modern styling. L Established 1946

KTy, £0.10.0 FERAAT £2.10.0

MODERN SLIMLINE dd 1/- on b ord

woob caBiNer - LL.10.0 (e Sa11h: 376 on Bios 3 70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
COMPLETE ASSEMBLY £14.10.0 post free if ordered | 6Ibs, 8/8 on 10ibs, §/- ou Tel.: 01-684 2188. Hours 9 a.m.— 6 p.m. | p.m. Wednesdays

at same time 141bs, Over, 10/6. A few daors from Tharnton Heath Station (S.R. Victaria section)

THREE HEADS ARE | | (
BETTER THAN TWO.. §0LD(E.BIAI!G .,9

Two MQO'A ' are
betterr than one. . . SOLDERING TOOL KIT
i E“\‘

Without these refinements
- it is impossible for a tape
recorder to provide such
facilities as Double Play,
Sound-on-Sound and
Direct Tape Monitoring
—these are just some of
the outstanding features in-
corporated in theWyndsor
Vanguard and when you
study the complete speci-
fication (4 track—3 speeds
—T7in. spools—3 heads—
Separate Record and
Play-back Amplifiers—
Double Play—Sound-on-
Sound — Detachable lid
fitted Bin,speaker—Tape
Monitoring — Push but-
ton controts—Recording
meter and Playback in-
dicator — Bass, treble,
volume and record gain
controls, etc.) you can see
that we are offering an
extraordinary recorder at
an ordinary price.

59GNS.

Complete with 1,800 ft. LP
tape and tape manual.
Ask your dealer to unveil the wonders {Microphone, Headphones
and Stereo tape pre-amp
are availaple as optional
full specification. extras.).

WYNDSOR RECORDING CO. LTD. (Dept. PEII)

Wyndsor Works, Bellevue Rd., Friern Barnet, London, N.11. ENT 2226

® Model CN240 15W Precision Iron with " bit,
® Two spare Interchangeable Bits (%" and 5%
® Reel of Solder ® Heat Sink @ Cleaning Pad
® PLUS 36-page booklet on “How-to-Solder”

British mace. From The Army & Navy
Stores, Harrods, and Radio Shops, or if
,6 d unobtainable locally, direct from:

ANTEX LTD

GROSVENOR HSE - CROYDON -CR91QE
Telephone: 01-686 2774

of the Vanguard or write direct for
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(MINUS X)

ALPHABETICALLY...
we can list the names

GEOGRAPHICALLY...
we can list the countries

All over the world students know that
CRElI HOME STUDY COURSES are sup-
plying the answer to their
advanced Technical Education in the field
of Electronic Engineering Technology.

—1

CREI PROGRAMMES ARE AVAILABLE IN:
Electronic Engineering Technology
Industrial Electronics for Automation
Computer Systems Technology
Nuclear Engineering

Mathematics for Electronic Engineers
Television Engineering

Radar & Servo Engineering

Citv & Guilds of London Institute :
Subject 49 and Advanced Studies
Subject No. 300

Write for free brochures to.
C.R.E.l. (London) (Dept. P.E.6)

WALPOLE HOUSE,173 /176 SLOANE ST.,LONDON S.W.1
Telephone: Belgravia 8662

INTERNATIONAL DIVISION OF CAPITOL RAOIO ENGINEERING INSTITUTE WASHINGTON D.G.

Please send me (for my information and entirely without obligation) full detai!s-}
I of the educational programmes offered by your institute , ... ... .. D
Send details of the City & Guilds Programme B I

LB.R.E.I. (LONDON) (OEPT. P.E.6), WALPOLE HOUSE, 173-176 SLOANE STREET, S.W.1 I

need for-

choice of professionals...
practical for enthusiasts

EMI SPEAKERS...

The quality of sound reproduction is vitally important
to E.M.l. — the largest recording organization in the
world. E.M.l. Matched Speaker Sets reproduce every
detail of the original sound over the full audio spec-
trum, at high or low listening levels. E.M.l. Speakers
are examples of the most advanced audio engineer-
ing at a realistic cost. For their size and price they give
unrivalled response. With many unique features and
innovations they range from the Type 250 set with
a 5" woofer and Hi Fi unit for enclosures of 11" x 8" x
6", to the Type 950 set for which an enclosure of 3%
to 4 cu. ft. is required.

The EMISOUND Audio Advice Bureau places all our
experience of sound reproduction at your service.
Send us your problems and fill in the coupon for
details of E.M.l. Speakers.

(ZN S OUND

EMI SOUND PRODUCTS LTD
EMI

HAYES - MIDDLESEX
Please send me details of EMI MATCHED SPEAKER SETS

TEL: 01-573 3888

Name

Address




HI-FI AMPLIFIERS — TUNERS —— RECORD PLAYERS

HI-FI FM TUNER. Model FM-4U. Available in two units. R.F.
tuning unit (£2.15.0 incl. P.T.) with L.F. output of 10-7 Mc/s
and I.F. Amp. unit and valves (£13.13.0). Total Price Kit £16.8.0
HI-F) AM/FM TUNER. Model AFM-1. Available in two units
which, for your convenience, are sold separately. Tuning heart
(AFM-T1—£4.13.6 incl. P.T.) and LF. amplifier (AFM-A1—
£22.11.6). Printed circuit board, 8 valves, Covers L.W., M.W,,
S.W., and F.M. Built-in power supply. Total Price Kit £27.5.0
STEREO DECODER SD-1. Available as extra for above
models. Self-powered. Kit £8.10.0. Assembled £12.5.0
Hear the BBC stereo FM programmes on the TRAN-
SISTOR STEREO FM TUNER. Elegantly designed to
match the stereo Amplifier, AA-22U. Available in two units,
sold separately, can be built for a Total Price:

Kit (STEREQO) £24.18.0 incl. P.T.

Kit (MONO) £20.19.0 incl. P.T.

9+ oW

 STEREO
AMP.

S-99

HI-FI MONO AMPLIFIER. Model MA-12, 10W output, wide freq.
range, low distortion. Use with control unit.
Kit £12,18.0 Assembled £16.18.0

Hi-FI CABINETS. Full details.available. MALVERN: Kit £18.4.0.
GLOUCESTER: Kit £18.10.0.

DE LUXE STEREO AMPLIFIER. Model $-33H. De luxe version of
the $-33 with two-tone grey perspex panel, and high sensitivity neces-
sarytoacceptthe DeccaDerampick-up. Kit£15.17.6 Assembled £21.7.6

HI-FI STEREO AMPLIFIER. Model S-99. 9-+9W output. Ganged
controls. Stereo/Mono gram, radio and tape inputs. Push-button selec-
tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6

TRANSISTOR MIXER. Model TM-1. A must for the tape
enthusiast. Four channels. Battery operated. Similar styling to Model
AA-22U Amplifier. Kit £11.16.6 Assembled £16.17.6

s R T R e e e i AT T

[z  Enjoy Yourself While You Save

DATSITAOM

RADIOS

Complete your motoring pleasure with this
outstanding car radio, Model CR-1

.\ Will give you superb LW and
, MW entertainment wherever
you drive. Tastefully styled to
harmonise with any car colour

= Q¥  scheme., 8 latest semi-con-
;

D = ductors (6 transistors, 2 diodes)

for 12V positive or negative

earth systems. Powerful output (4 watts) will drive two loud-
speakers. Pre-assembled and aligned tuning unit. Available
for your convenience in two units. Can be obtained for a Total
Price:; Kit (excl. L.S.) £1217.0incl. P.T. 6" < 4" 3q loudspeaker
£1.4.5.

E&; ** OXFORD " LUXURY PORTABLE

(! Model UXR-2. Specially designed for
| e’ 8\ use as a domestic or personal portable
L !‘\‘\ 0 receiver. Many features, including solid
(Wi leather case. Kit £14.18.0 incl. P. T,

Oxford TRANSISTOR PORTABLE. Model

UXR-1. Pre-aligned L.F, transformers,
printed circuit. Covers L.W. and M.W.
Has 7” ' 4" loudspeaker. Real hide case.

Kit £42.11.0 incl. P.T,

JUNIOR EXPERIMENTAL WORK-
SHOP. Model EW-1. More than a toy!
Will make over 20 exciting electronic
devices, incl.: Radios, Burglar Alarms,
etc. 72 page Manual. The ideal present!

Kit £7.13.6 incl. P.T.

‘“* MOHICAN ' GENERAL COV. RE-
CEIVER for Amateur or Short Wave
listening. Send for leaflet. Model GC-1U,

Kit £37.17.6 Assembled £45.17.6

Prices quoted are Mail Order, retail prices slightly higher

WELCOME TO OUR HEATHKIT CENTRES
LONDON-—233 Tottenham Court Road, W.1
Opens Mon.-Fri, 8 a.m.-5.30 p.m. Sat. 9 a.m.-1 p.m.

BIRMINGHAM—Open from Oct. 24th, 1967
17-18 St. Martin's House, Bull Ring

874

0-1%, 10V sine wave output metered in volts and dB's.

TEST INSTRUMENTS

Our wide range includes:

3’ LOW-PRICED SERVICE OSCILLO-
SCOPE. Model 0S-2. Compact size5” ::
737:<12” deep. Wt. only 93lb. "Y' bandwidth
2 ¢/s-3 Mc/s +3dB. Sensitivity 100mV/cm
T/B 20 c¢/s-200 kc/s in four ranges, fitted mu-
metal CRT Shield. Modern functional styling.

Kit £23.18.0 Assembled £31.18.0

5" GEN.-PURPOSE OSCILLOSCOPE.
Model 10-12U. An outstanding model with
professional specification and styling. " Y "
bandwidth 3 ¢/s~4:5 Mc/s -+ 3dB. T/B10c/s-
500 kc/s. Kit £35.17.6 Assembled £45.15.0

DELUXELARGE-SCALE VALVE VOLT-
METER. Model IM-13U. Circuit and speci-
fication based on the well-known model V-7TA
but with many worth-while refinements. 6"
Ernest Turner meter. Unique gimbal bracket
allows operation of instrument in many posi-
tions. Modern styling.

Kit £18.18.0 Assembled £26.18.0

AUDIO SIGNAL GENERATOR. Model AG-9U.
10 ¢/s to 100 ke /s, switch selected. Distortion less than

Kit £23.15.0 Assembled £31.15.0

VALVE VOLTMETER. Model V-7A. 7 voltage
ranges d.c. volts to 1,500. A.C. to 1,500 r.m.s. and 4,000
peak to peak. Resistance 0-10 to 1,000M @ withinternal
battery. D.C.input resistance 11Ma. dB measure-
ment, has centre-zero scale. Complete with test prods, _
leads and standardising battery. o

Kit £13.18.6 Assembled £19.18.6. 3

MULTIMETER. Model MM-1U. Ranges 0-1:5V to
1,500V a.c. and d.c.; 150¢/A to 15A d.c.; 020 to 20Mn
41" 50;/A meter. Kit £12.18.0 Assembled £18.11.6 RF-1U

R.F. SIGNAL GENERATOR. Model RF-
1U. Up to 100 Mc/s fundamental and 200
Mc/s on harmonics. Up to 100mV output.

Kit £13.18.0 Assembled £20.8.0

SINE/SQUARE GENERATOR. Model
1G-82U. Freq. range 20 c/s-1 Mc/s in §
bands less than 0-5% sine wave dist. less
than 0-15. sec. sq. wave rise time.

Kit £25.15.0 Assembled £37.15.0 1G-82V

TRANSISTOR POWER SUPPLY.
Model IP-20U. Up to 50V, 1-5A output.
ldeal for Laboratory use. Compact size.

Kit £35.8.0 Assembled £47.8.0

Prices and specifica-
tions subject to change
without notice




TAPE AMPLIFIERS — TAPE DECKS —— CONTROL UNITS

s
o E :

o A 2
STEREO Fe

AMP.

AA-22V

20+20W TRANSISTOR STEREO AMPLIFIER. Model AA-
22U. Outstanding performance and appearance. Kit £39.10.0
(less cabinet). Attractive walnut veneered cabinet £2.5.0 extra.

Assembled incl. cabinet, £59.15.0

GARRARD AUTO/RECORD PLAYER. Model AT-60, less
cartridge £14.12,10. With Decca Deram pick-up £19.7.4 incl. P.T.

Many other Garrard models available, ask for Lists.

HI-FIMONO AMPLIFIER. Model MA-5. A general purpose
5W Amplifler, with inputs for Gram., Radto. Modern functional
appearance. Kit £11.9.6 Assembled £15.15.0

TAPE PRE-AMPLIFIERS. TA-1M (MONO): Kit £19.18.0.
Assembled £28.18.0. TA-1S (STEREO): Kit £25.10.0.
Asgsembled £35.18.0. Will work satisfactorily with almost any
tape deck,

O

Build Yodf Own‘ Eleétronics

@ TRUVOX

DECK

TRUVOX D-106 and 108 TAPE DECKS. High quality stereo/mono
tape decks. D106, 4 track, £39.15.0 D108, ! track, £39.15.0

TRANSISTOR INTERCOM. Models XI-1U and XIR-1U. A time-
saving device for office, shop or for the home. Master unit XI-1U will
operate up to 5 remote stations. Master, XI-1U Kit £11.9.8 Assembled
£17.9.6. Remote, XIR-1U Kit £4.9.6 Assembled £5.18.0. Send for
full specification leaflet.

MONO CONTROL UNIT. Model UMC-1. Designed to work with
the MA-12 or similar amplifier requiring 025V or less for full output.
5 inputs. Baxandall type controls. Kit £9.2,6 Assembled £14.2.6

STEREO CONTROL UNIT. Model USC-1. Push-button selection,
accurately matched ganged controls to +1dB. Rumble and variable low
pass filters. Printed circuit boards. Kit £19.19.0 Assembled £27.5.0

I \ M [T HIHRIHHIR

//Mh.lu’.t

SPEAKER SYSTEMS

AVON HI-FI PERFORMANCE -
‘MINI' SPEAKER KIT. A compact,

bookshelf size, 73” wide >~ 19}” high

» 83" deep, speaker with beautiful

walnut  veneefed futly-finished

cabinet, wide frequency response, special 6" pass, 3" HF units
and crossover network. Cabinet Kit £8.18.0. Speaker Kit
£4.18.0. Total Price Kit £13.16.0incl. P.T.

HI-FI SPEAKER SYSTEM. Model
SSU-1, Ducted-port bass reflex cabinet
“in the white”. Two speakers. Vertical
horizontal models with legs, Kit £12.12.0,
without legs, Kit £11.17.6 incl. P.T.

Many other models in range.
WL i
NEW /! STEREO TAPE RECORDER, STR-1

} track stereo or mono record and piay-
back at 74, 3 and ii ips. Sound-on-sound
and sound-with-sound capabilities. Stereo
record, stereo playback, mono record and
playback on either channel. 18 transistor
circuit for cool, instant and dependable
operation. Moving coil record level
indicator. Digital counter with thumb-
wheel zero reset. Stereo microphone
and auxiliary imputs and controis,
speaker headphone and external ampli-
fier outputs . . . front panel mounted for
easy access. Push.-button controls for
operational modes. Built-in stereo
power amplifier giving 4 watts rms per
channel. Two high efficiency 8 in. by

Kit £45.18.0
Assembled prices

NEW MODELS!

Portable Stereo Record Player, sre.i

Automatic playing of 16, 33, 45
and 78 rpm records. All transistor—
cool instant operation. Dual LP/78
stylus. Plays mono or stereo
records. Suitcase portability. De-
tachable speaker enclosure for
best stereo effect. Two 8” 5
special loudspeakers. For 220-250v
A.C. mains operation,

Compact, economical stereo and mono record
playing for the whole family — plays anything from the Beatles to Bartok. All
solid state circuitry gives room filling volume.

Kit £27.15.0 incl. P.T. Assembled price on request.
| IR NI
Transistorised AM-FM Stereo Tuner

In the same attractive styling
as our well-known AA-22U
Stereo Amplifier. Features I8
transistor, 3 diode circuit.
AM-LW/MW, FM Stereo and
Mono tuning. Stereo indicator
light. AFC, AGC. Pre- M8
assembled and aligned FM
unit, Separate AM and FM
circuit boards. Self-powered. Handsome,
finished walnut veneered cabinet. (Optional extra).

Comprising: Model AFM-2T RF Tuning Unit. Kit £7.17.6 including P.T.
AFM-2A [F Amp. and power supply kit £24.9.6. Cabinet £2.5.0 extra.

TOTAL PRICE KIT £32.7.0 incl. P.T.

T s R R
LOW-COST TRANSISTOR STEREO AMPLIFIER KIT TS-23.

fu:ans;l;?uk"s' Operates on 230V ac on request A really low priced unit yet incorporates all
essential features for good reproduction
— =y from gramophone, radio and other sources,
.
Heathkit FREE ! 3 watts for channel output (15 ohms). Kit
36 page Catalogue. V £17.15.0. Beautiful walnut veneered cabinet

Gmf| SEND FOR YOUR £2.0.0 extra

copPY -

- NOW ! ToDAYSTROMLTD., Dept. P.E.12, Gloucester  Please send FREE catalogue to
) | Without obligation please send me (Tick here) | MY friend. ;
4 @_ ' FREE BRITISH HEATHKIT CATALOGUE o NAME ... i
| FULL DETAILS OF MODEL(S).............ccoooooiiiiis [w] ADDRESS ... ...t
Over 150 models shown, | (Please write in BLOCK CAPITALS)

IN AV i =l e e S s o v W et et e el T e e 1 5

many in F
y in Full Colour | ADDRESS




DO YOU KNOW...

THAT YOU CAN NOW OBTAIN . ..

4 SIZES OF 0.1" MATRIX VEROBOARD?

(FORMERLY ONLY AVAILABLE TO PROFESSIONAL USERS)
for improved packaging density. Also
compatible for use with TOS and dual-

0.17 x 0.1” MATRIX

in-line integrated circuits and miniature
discrete components

4 SIZES o

bl

0adr

0.15" MATRIX

. FROM YOUR USUAL RETAILER

TRADE ENQUIRIES TO:

NORMAN ROSE LTD., 8 St. Chad’s Place, Gray’s Inn Road,

TECHNICAL ENQUIRIES TO:

VERO ELECTRONICS LTD., Industrial Estate, Chandler’s Ford, Hants.

0.15” < 0.15” MATRIX

London, W.C.I

SO5 3ZR

WHEN THE SQEEZE IS ON
THE PRESSURE IS OFF

FULCRUM PIN
W/ADJUSTABLE
TENSION
FEATURE-
REVERSES
TWEEZER PINCH!

No more dropping of tiny
parts at critical moments
with time loss and risk of
damage.

Squeeze to pick up or
release parts.

Uniform grip—adjustable

to handle’most delicate
Qerts.

(S==Y/

REVERSE ACTION
TWEEZERS

4 MODELS FOR THE
ELECTRICAL AND
ELECTRONICS
INDUSTRY

K651—Stainless steel, anti- mazncnc
K652—Nickel silver alloy anti-magnetic
—ﬁne pumts

K654—As 651 but coated with * Teflon
for heat and chemical resistance.
K655—Extra fine points for micro-
miniature parts. Stainiess steel.
Full details on request. Also range of
KONTAKT AEROSOL aids and Diacrom
range of diamonded spatulas, from:
U.K. Distributors :

SPECIAL PRODUCTS
DISTRIBUTORS LIMITED

8l Pnccad-lly London

|5 CORE SOLDER

SIZE5
HANDY SOLDER

DISPENSER
Contains 12 ft.
coil of 18 s.w.g.
Ersin Muiticore
Savbit Alloy.

2/6 each

SIZE 12

Ideat for home

constructors

" Contains 102 ft.
of 18 s.w.g. Ersin

, Multicore Savbit

N e Alloy on a plastic
/' reel.  15/- each

t

1.01-629 9556)

876

From Electrical or Hardware shops. If unoblainable write lo
wulticore Solders Ltd., Hemel Hempstead, Herts.

fnr quick )
easy faultless
snldenng

Containing 5 cores of non-corrosive flux, instantly
cleaning heavily oxidised surfaces. No extra flux
required. Ersin Multicore Savbit Alloy reduces wear
of copper soldering iron bits.

SIZE 15

21 ftcoil 0f60/40
Alloy, 22s.w.g. in
adispenser. {deal
forsmall compon-
ents, transistors,
diodes, etc.

3/- each

BIB MODEL 8
\ WIRE STRIPPER
“%, AND CUTTER

1 Strips insulation
without nicking
the wire, cuts
wire and splits
piastic twin flex.
Plastic cushioned
handles. 8/6 each

% /




Iasky's R adio

DON'T MISS THISI

GREAT NEWS/

THIS YEAR LASKY'S CELEBRATE
THEIR 35th ANNIVERSARY

35 Great Years of service to you based
on fair prices and value
To celebrate our success and your satisfactionwe
are publishing a 12-page, fully illustrated colour

*35th Birthday Pictorial’’ Catalogue

Printed in large 16 % 1lin. modern magazine
format—the '‘Birthday Pictorial'’ contains
thousands of different iteme from our vast
stocks of Radio, Hi Fi, TV, Test Qear,
Components. Communications and other
equipment.

P many bargain offers and prices
LU S exclusive to Lasky’s
AN D in addition every copy of the

“Birthday Pictorial”’ 12 pum-

bered and autoniatically enteras
you in our great “'Birthday Draw’’ with over
£100 in Gift Vouchers to be won.

All goods shown in the ''Birthday Pictorial™
are available over the counter from any of
our branches—or by post to any address in
the U.K. or overseas—bringing the benetits
of shopping at Lasky's to you in your home.

PUBLICATION DATE —
NOVEMBER. Makesureof your copy

NOW-—just send your name, address and a
4d. stamp for postage.

A MUST FOR EVERY ELECTRONICS
> HOBBYIST AND HI-FI ENTHUSIAST!
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SF’EC!AL INTEREST ITEMSI

N E VOICE ACTUATED
MICROPHONE
MODEL B 5001

This new voice actuated wmicrophone 18 designed for use with tape
recordera with facilities for remote control. The microphoue is fitted
with a three position switch aliowing normal hand remote control,
voice sensitivity action and off. The degree of voice or sound level
required to operate the recorder can be adjusted. The imicrophone 18
self pawered Ly one 9V (PP3 type) battery giving 6 to 10 hre. operating
time. Super sensitive 6 transistor circuit. Strong black plastic case
length 74m. Designed for hand held use or laying flat. Fitted with
2:5 and 3 5 nun. plugs for fitting polarised sockets.

LASKY'S PRICE £6.19.6 rost 3/8.

BULK PURCHASE SCOOP!

STEREO AM/FM RADIOGRAM CHASSIS
BY FAMOUS ?
GERMAN
MAKER

Long. medium and short
wave bands coverage,
plus VHF/FM multiplex.
Piano key wave change,
separate fly wheel tuning
on AM and FM, hass,
treble and balunce controls, and magic eye tuning indicator. Ferrite rod aerial.  The
very latest printed circuitry. Output 5 watts per channel. Complete with multiplex
decoder. 5 valves, line-up: ECCH5, KCH801, ECC83, ELL80, EAF801. Full vision
tuning scale, size: 21 Gin Overall] dimensions: 21 fi 8in. Made to very
highest atandards.

LASKY'S PRICE £38.6.6
ALSO AVAILABLE WITHOUT MULTIPLEX £33.12.0

Branches

207 EDOGWARE ROAD, LONDON, W.2  Tel.: 01-723 3271
33 TOTTENHAM CT. RD., LONDON, W1 Tel: 01-636 2605

Open alt day Saturday. early closing 1 p.m. Thursday
FLEet St. 2833

152/3 FLEET STREET, LONDON, EC4  Tel.

Open all day Thursday.learly closing 1 p.m. Saturday

Carriage and Packing 10/-.
C. & P.8/8.

CONSTRUCTORS BARGAINS

CONSTRUCTORS BA AINS

NOW AVAILABLE FOR THE FIRST
TIME IN GREAT BRITAIN—TWO NEW

TRIO

RECEIVERS
MODEL JR-500SE

This high performance receiver
is made especially to cover the
amateur bands and utilises o
crystal controlled  double
heterodyne circuit for extra
sensitivity  and  stability
Briet spec.: Covers all the
amateur bands in T separate
ranges between 3-6 and 29
Mc/s. Circuit uses 7 valve
2 transistors and § diodes p.us 8 crystals; output & and 500 ohin and 300 ohm phone
jack  Specialfeatures: Crystal controlled oscillator @ Variable BFO @ VFO @ AVC @
ANL @ 8 meter @ S3B-CW @ Stand-by switch @ Special double gear dial drive with
direct reading down to 1 kHz @ Remote control socket for connection to a transmitter.
Audio output 1 watt. For use on 116/260V a.c. Mains. Nuperb modern styling and
control layout—finished in Jdark grey. Cabinet size 7 13 10in. Weight 18lb.
Fully guaranteed, complete with instruction manual and service datit

LASKY'S PRICE £61.19.0 Carriage and Packing 12/8.
MODEL 9R-59DE

Briet spec: 4 band receiver
covering 560 Kefs to 30 Mcjs
continuous and electrical band
spread on 10, 16, 20, 40 and
80 metres. valve plus
7 diode circuit. 4/8 ohm
output and phone jack.
Special features: 38B-CW @

@ Variable BFO @
3 meter @ Sep. band spread
dial @ IF frequency 456
Kc/s @ Audio output 1-6W @
Variable RF and AF gain
controle. For use on 115/250V
a.c. Maine Beautifully designed coutrol layout finished in light grey with dark grey
case, gize: 7 < 1D 10in. Weight 19 1b. Fully guaranteed, complete, with instruc-
tion mapual and service data

LASKY'S PRICE £36.15.0 Carriage and Packing 12/8.

LASKY'S MINIATURE TRANSISTOR AMPLIFIER
MODULES

Incorporating the very latest circuitry
to provide high sepsitivity and good
quality in conjunction with extreme small
size and compactness. High quality
Newmarket transistors used throughout.
All designed to operate on 9v. miniature
battery. Add 1/~on each for post & packing

TYPE LRPC 1. 3 transistor. Input sens.
50 mV., output 150 mW. output imp.
4001, size2X 1X Yio.... . PRICE 27/6
TYPE LRPC 4. 5 transistor. Input sens. 150 mV, output 330 mV, output imp. 160,
size 2% X 1} X in. - PRICE 18/6
TYPE LRPC 5. 6 transistor. Input sens. §mV, cu!put 3w, cutputlmp 30 slze 5%
X 1% X lin. PR 59/6
TYPE LRPC 9. Engh to low impedance matchmg pre-amp. ~|upu& imp. l megol
output imp. 2 kfohms. Size 1} X 13X $in. PRICE I0/6
TYPE LRPC 10. Magnetic tape replay pre-amp. demgued 8o that a 450 mH head
can be matched into any of the audio amphﬂer modules listed above. Bize
SEX L X BID. o PRICE 10/6
TYPES LRPC 9 and 10 are ideal for use with LRPC 1 4 and 5 and are available at
the reduced price of 7/8 each if bought with the LRPC 4,

FULLY ENCAPSULATED MODULES

8pecial function modulea — all ope size 1} X 1 X liin.
function and instatation instructione. Send 8.A.E. for data.

TYPE PA-1. Public address amp. for use with carbon, cryshl or Dynamlc nncrc

Complete with detailed

phomes. 3 output imp. ... PRICE 30/-
TYPE GR-1. Gr h lifier—provides suffici power to fill nvemge room.
B0 OULPUL HAP. oo PRICE 30/-
TYPE CO-1. Morse code practice oscillator — for use with morse key and 30

T PR PRICE 20/-
TYPE MT.l. Metronome module—provides audible and visual beat fmm 30 to 240
beats per minute (for use with 30 speaker or ind. lamp)}...................o.0 PRICE 22/6

High Fidelity Audio Centres
42 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01-580 2573

Open all day Thursday. early closing 1 p.m. Saturday

Tel: 01-723 9789

118 EDGWARE ROAD, LONDON, W.2

Open all day Saturday. early closing 1 p.m. Thursday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST, TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821

877



HOME RADIO (MITCHAM) LTD., Dept. PE, 187 London Road, Mitcham, Surrey, CR4 2YQ  Phone: MIT 3282

Has he lost a vital component?

NO... MUCH WORSE!

Y CALAMITYY £
. = \»/

e ===

~

He can’t find his Home Radio Catalogue!!

With the evenings drawing in and the nights getting chilly, the radio
enthusiast really gets down to planning his winter projects. And the
thing he needs most, even before sorting out all his bits and pieces, is
of course his precious Home Radio Components Catalogue. The
dreadful scene above shows what happens if he can’t find it! But soon
a beautific smile will break across his face as he remembers that for a
mere nine and six he can get a new, up-to-date, greatly enlarged copy.
And the smile will quickly broaden as he recalls that the catalogue
contains five vouchers, each worth a shilling when used as directed.

Crisis over!

If you have never been the proud
possessor of a Home Radio Cata-
logue, or if you can’t lay your
hands on your old copy—don’t
tear your hair and stamp your
feet. Simply fill in the coupon and
post it today with your P.O. or
cheque for 9/6 (7/6 + 2/- p. & P.)

= e e e e e 17
I Please send me latest Component catalogue. 1 enclose 9/6 I

I
| ADDRESS
I

I
| HOME RADIO (MITCHAM) LTD.

I Dept. PE, 187 LONDON RD., MITCHAM, SURREY, CR42YQ

|
I
I
I
I
|
I
-1




P

PRACTICAL

VOL.3 No. 12
e n  ELECTRONICS

BEGINNERS, OLD AND NEW THIS MONTH

ODAY’s beginner in electronics has a decided advantage _
T over the beginner of, say, five to ten years ago. Today CONSTRUCTIONAL PROJECTS
the position of the semiconductor is clarified. No longer SPRING LINE
any doubt concerning its future prospects. The emergence REVERBERATION UNIT 880
of new forms of semiconductor continually increase the SERVO
versatility of electronics in general. From a practical PROPORTIONAL R
point of view, the newcomer to the hobby is destined to SYSTEM 893
be 80 per cent or more a transistor man. So he can ANTI-DAZZLE DRIVING
concentrate on solid state right from the start. MIRROR 903

Looking back to before the transistor era, the beginner PHOTOGRAPHIC EXPOSURE
received his initiation into electronics through valve METER 916
theory and practice. When the transistor first appeared
on the scene it received a somewhat cool welcome. It
seemed to some an intruder bent on bringing undue SPECIAL SERIES
complications into a nicely ordered field. Attempts to
describe the unfamiliar transistor action in terms analogous MICROELECTRONICS—5 887
to valves proved helpful to some extent, but the artificial NUCLEONICS FOR THE

parallels and somewhat contrived comparisons with a
device which is fundamentally so different also produced
some added confusion.

The old adage concerning the difficulty of teaching an old
dog new tricks applies here: and not only in the amateur GENERAL FEATURES
field, for this very same problem has caused more than a

EXPERIMENTER—2 922

little consternation amongst many of the older generation THE COLOUR RECEIVER 899
of professional enging]ers and technicians. HIGH INPUT IMPEDANCE

In contrast to all this, the youngster of today is well TECHNIQUES 910
acclimatised to semiconductors. As soon as he takes an
intelligent interest in technical affairs he is very quickly
made aware of the solid state family whose members m
appear in many gadgets and equipment now commonplace
in everyday life. He can approach this subject without SYMBOLS AND
any trepidation; it is natural to him, and there is no ABBREVIATIONS 912
initial barrier to overcome because of long familiarity with SEMICONDUCTOR BASICS—| 913

valve operated equipment. )
This month we launch a series entitled Semiconductor

Basics. These articles will explain in a clear and non-
mathematical manner the essential facts the beginner to NEWS AND COMMENT

electronics requires to know in order to make sensible use

of semiconductor devices of various types. This series EDITORIAL 879
will also provide an excellent introduction to the subject THE 73 PAGE 896
for those who wish to pursue academic studies in this MARKET PLACE 902
direction. POINTS ARISING 906

We conclude with a word to some of the “‘old dogs''— SPACEWATCH 907
pardon the phrase. Perhaps they will forgive us for ELECTRONORAMA 908
suggesting it, but careful reading of Semiconductor Basics DETACHED PARTICLES 933

should enable them to overcome any persisting aversion to

the transistor and its associates. With confidence

restored, they will then be able to get up to some ‘‘new Our January issue will be published on
tricks” just like the rest! Friday, December 15

* All correspondence intended for the Editor should be addressed to: The Editor, PRACTICAL ELECTRONICS, George Newnes Ltd., Tower

House, Southampton Street, London, W.C.2. Advertisement Offices: PRACTICAL ELECTRONICS, George Newnes Ltd., 15,17 Long Acre,
London, W.C.2. Phone: 01-836 4363. Telegrams: Newnes London. Subscription Rates including postage for one year, to any part of
the world, 36s. © George Newnes Ltd,, 1967. Copyright in all drawings, photographs and articles published in PRACTICAL ELECTRONICS
is specially reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of
these are therefore expressly forbidden.
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OLLOWING the concluding article last

month on Electronic Sounds and Music, we
present here the first of a number of con-
structional projects designed to give special
effects to existing musical instruments or
recorded electronic sounds. Full theoretical
and practical information is given to enable the
constructor to build up his own effects
equipment.

This reverberation unit is inexpensive to build and,
in addition to its applications in electronic music, can
be used to add “dimension’ to an electric guitar, organ
and other musical instruments. It is also effective
when used with a microphone, magnstic tape recorder,
or record player. The sound impression given is of a
large hall, but even if only used in a small room the
instrumentalist may give the impression that he is
playing in a huge cavern.

STRETCHED SPRING

The complete circuit of the unit is shown in Fig. 1,
and consists of a 4-transistor audio power ampllﬁer
(TRS, 6, 7, 8) with which are associated two pre-
amphﬁers TR3, TR4. A mains power supply unit
with electronic smoothing (TR1, 2) is used and two
electromagnetic transducers operate In conjunction
with a stretched spring to achieve the echo effect.
These transducers (X1 and X2) are, in fact, a pair of
spaced headphones.

The input signal is fed from the input socket (SK1)
to the amplifier by way of VRI1, TR4, and VR2. The
audio output from the amplifier drives the *‘transmit™
transducer X1, which sets up vibrations in a helical
steel spring. This then acts as an acoustic delay line.

The mechanical vibrations in the spring are picked
up by X2 causing its diaphragm to vibrate in sympathy
at the other end of the spring line. The induced elec-
trical signal is fed into transistor TR3 which amplifies
it before being passed on to the output socket SK2 by
way of potentiometer VRS, the ‘“dimension” control.

Some of the output from the posver amplifier by-
passes the spring line, and is taken to the output socket
by way of the volume control VR4, Here, it is mixed
with the signal from the dimension control. The
output will thuscontaina variable degree of reverberation.

Some of the amplified reverberation signal from TR3
is fed back via VR3 (the *‘sustain™ control) to the input
of the power amplifier. This signal goes once again
through the spring delay-line, producing further echoes
and resulting in further pxolongatxon of the decay
period of the sound. The echoes are thus ‘‘sustained®
over a longer period.

If VR3 is turned too high, the loop gain of the
sustain feedback circuit will exceed unity, resulting in
oscillation and a whistle appearing at the output.
This may be counteracted by substituting a larger
value for resistor R26, or by connecting an appropriate
audio filter in the input lead of the pewer amplifier (at
point marked *) in series with C11.

880

9 ,ms w-f‘ Mn'i

The amphﬁer circuit is falrly conventlonal and will
operate from a power source in the region of 18 to 24
volts. Although it can ‘be run from batteries, a mains
power supply is incorporated in the unit to provide
voltage consistency in operation.

The amplifier output is taken from a pair of medium
power transistors, TR7, TR8 connected as a comple-
mentary push-pull output stage. The output point
(junction of R17, R23, R24) is held at about half the
supply voltage by heavy d.c. negative feedback applied
through R15 and R17 to the emitter of TRS.

This voitage is set to the required value by selection
of resistor R13, which supplies positive bias to the
base of TRS. Negative feedback at audio frequencies
passes through the same feedback loop. The amount
of this feedback is determined by the value of resistor
R16.

The pre-amplifiers TR3and TR4 servetoraise the signal
levels to a value suitable for the input of this main
amplifier.

POWER SUPPLY

Mains transformer Tl supplies a secondary voltage
of 17 volts which, when rectified by a full wave bridge
rectifier (diodes D1, D2, D3, D4) supplies a d.c. output
which charges C1 up to almost 24 volts. The current
then passes to the output through an electronic filter
circuit, comprising R1, R2, C2 and C3 in conjunction
with transistors TR 1 and TR2. This is a very effective
smoothing circuit, necessary here because of the need
to supply smooth d.c. to the power amplifier without
introduction of mains "hum, which could leak into
subsequent amplifying circuits. The filter derives its
effect from a capacitance multiplying action, in which
the effective capacitance of C3 is multiplied by the
very high gain provided by the transistors.

SURGE LIMITING

. Also incorporated in the power supply circuit is a
surge limiting feature, which limits the output current
to a maximum of about 500mA. Diode D5 clamps
the voltage on the base of TR2 to about 0-5V above the
voltage on the positive output terminal.

The cuirent through R3 causes a potential difference
to appear across this resistor. When this current
approaches the desired limiting value, the voltage across
R3 will approach the same value as the voltage across
DS5. This would tend to cut off the current through
TR2, and hence through TRI, as these are directly
coupled, so limiting the total current output to the
sum of the currents flowing in R3 and DS5.

It will be seen, on examination of the circuit, that
the value of resistor R3 is critical in determining the
maximum current which may be drawn from the power
supply. By alteration of the value of this resistor, the
current can be limited to the desired maximum value
for various applications of the power supply circuit.
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Fig. 1. Complete circuit of the reverberation 7.
unit and power sapply. Transdicers XI and X2 are coupled by the spring line %



Fig. 2. Construction details of the case
made from jin or }in plywood. Both
transducers are mounted on identical

~ TO PINS 745 divider pieces
5 ; o]
INPUT
u
SK1
MATCHING e
o o
o o / o
T0 PINSTO  TO PIN 8 TO PINS 284 TO PINS 243
e

Fig. 3. Components and wiring on the amplifier control panel. Holes in the panel are drilled to size to suit components.
Drawn here to half scale. Pin numbers refer to pin connections on the printed circuit layout below

Fig. 4a (left). Component layout and
wiring on the amplifier board. Con-
necting leads to the control panel have
pin numbers. Pins 12 and I3 are on
the power supply panel

TO R25, R26
CONTROL PANEL

b %* SEE TEXT

(o

TR3,TR4 & TRS

Fig. 4b (above). Printed circuit pattern
for the amplifier panel drawn here
half scale. The board can be etched
by using a proprietary printed circuit
kit

8§82
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Fig. 5. Components and wiring on the
power supply panel. Holes in the
panel are drilled to size to suit
components. Drawn here to half scale.
The earthing connection from S2 to
the soldering tag must also be connected
to all pleces of foil lining the case.
SK3 and SK4 are screw terminals for
external supplies

TOPINY TOTH TO
CLAMP  MAINS
SCREW  EARTH

Because of the very useful features of this power
supply circuit it may be desirable for the experimenter
to make use of it as an auxiliary supply, especially
having regard to the fact that some future projects will
operate from 18 to 24 volts. Therefore, the supply is
connected to terminals on one of the control panels.

These terminals can be used as a low current source
when the unit is plugged in to the mains, or as an
alternative, they may be used for the purpose of
running the reverberation unit from batteries, when
connection to the mains would be inconvenient.

If it is required to use the power supply section by
itself, without operating the reverberation section, a
further switch cutting off the supply to the reverbera-
tion amplifier and pre-amplifiers can be inserted in the
power output line.

POWER SUPPLY EARTHING SWITCH

The unit can be earthed either through its own
mains supply connections, or through those of an
external amplifier. If operating the unit with equip-
ment which is not earthed, such as a battery powered
amplifier, the earthing switch S2 earths the equipment
via the mains earth wire, for safety and hum free
operation.

If, on the other hand, the reverberation unit is con-
nected to an amplifier which is already earthed, a
severe hum level could be set up due to the formation
of an “‘earth loop” via the two mains leads. In this
case switch the earthing switch to its open-circuit
position; the earth loop is broken, the hum level is
much reduced, yet the equipment is safely earthed by
the earth wire connection to the other apparatus.

WOODEN CASE

The wooden case is simple to make from in or §in
plywood; each piece is cut to size and glued with
strong adhesive (see Fig. 2).

The headphone panels have #in diameter holes and
slots to accommodate connecting wire.

Cut the front panel as shown in Fig. 2 to accommo-
date the control panels. Cut out the control panels
as Figs. 3 and 5 and screw to the wooden front panel.

All other wooden panels are cut to size and laid down
in position on the bench ready for assembly. Before
glueing the pieces together, apply a thin coat of impact
adhesive to the inside surface of each piece and cover
with aluminium cooking-foil. This foil should be in
one complete piece for each piece of wood, with no
joins. It will form an electrostatic screen on the inside
of the cabinet and must be earthed via S2.

Assemble all the wood except the front panel and the
lid using glue and panel pins, so producing the main
structure of the cabinet. Whilst the glue is setting,
proceed with other details of the construction.

TO T1 PRIMARY

PRINTED CIRCUIT BOARDS

Prepare and etch the printed-circuit panel designs
shown in Figs. 4b and 6b. Glue the transistor heat sink
on to the power supply printed board in the position
shown (Fig. 6a), using Araldite epoxy resin. This
may be set quickly by leaving in an oven at a low
heat setting for 30 minutes, and allowing to cool in
the oven with the door closed. It should not be
cooled too rapidly or the adhesive may tend to crack.

Mount the components on to the amplifier board
as shown in Fig. 4a. Resistor R19 in the author’s
amplifiet was replaced by a link of copper wire, but a
small value carbon resistor of a few ohms may be
necessary in some instances to counteract Crossover
distortion.

When the printed board for the power supply
circuit is cool, mount the components as shown in
Fig. 6a. Bolt TRI! in place on the heat sink, using a
little silicone grease to assist in heat conduction:
make sure that the base and emitter leads do not
touch the heat sink. A soldering tag may be fitted to

Fig. 6a (left). Layout of
components on the power
supply printed circuit board.
Pins 9 and Il are on the
amplifier board

T0 Tt
SECONDARY

Fig. 6b (above).

Printed
circuit pattern drawn here

half scale. Black areas are

copper
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COMPONENTS . . .

POWER SUPPLY UNIT

Resistors
R1 470 R2 470Q R3 180
All 5%, 3W wirewound

Capacitors
Cl, 2,3 1,000uF elect. 25V (3 off)

Transformer
Tl Charger type mains transformer
Prl. 240V mains; SEC. 0-17V 1A

Transistors
TRI XCl4l TR2 ACI76
Diodes
Di, 2,3,4,5 DDO00O (Lucas) (5 off)

Switches
S1 Single pole, onjoff, toggle switch

Miscellaneous
FSI Fuse 0-5A with holder
LP1 Neon panel indicator with ballast resistor
Printed circuit kit with panel 6in X 2in X {in
S.R.B.P. insulating board 6in X 2%in X in
Heat sink for XC14] (New Cross Radio, Manchester)
Red and black screw terminals
Aluminium panel 18 s.w.g. 8in X 24in
Mains cable 3-core, 5-way tag strip to terminate

SPRING LINE DRIVE AMPLIFIER

Resistors
R4 150k Ri2 22kQ  R20 330Q
RS IMQ RI3 39kQ R21 330Q
R6 15k Q Ri4 68kQ R22 1kQ
R7  2:2kQ RI5 220Q R23 1Q 3W w.w.
R8 150k R16 100Q2 R24 1Q 3W w.w.
R9 IMQ RI7 22kQ  R25 22kQ
RIO 15kQ RI8 68kQ R26 22k
RII 2:2kQ RI9 see text R27 68kQ
R28 22kQ
All 10%, +WV carbon except R19, R23, R24

Potentiometers
VRI IMQ log carbon
VR2 25k Q log carbon
VR3, 4,5 50kQ log carbon (3 off)

Capacitors
C4 I10uF  CI0 50uF
C5  10uF Cil  10uF
Cé  SOuF Cl2 50uF
C7  10uF CI13  |,000uF elect. 25V
C8 I0uF  Cl4 1,000uF elect. 25V
C9 SOuF . CIS 25uF elect. 25V
All electrolytic 15V except Cl3, Cl4, CI5

Transducers
X1, X2 Moving diaphragm magnetic earphones,
high impedance, d.c.r. 40 ohms (e.g. ex-Gov’t type
4035B)

SOLDER SPRING HOOKS iN HERE,
HERE | ABOVE MIDDLE OF DIAPHRAGM
!
DIAPHRAGM

Fig. 7. The soldering tag is bent
and mounted on the diaphragm of
each phone

Transistors and Diode
TR3, TR4, TR5 C424 (S.G.S.—Fairchild)
or STt4l (Sinclair) (3 off)
TR6 GETI104 or AC154 (Mullard)
TR7 C426 (5.G.S.—Fairchild) or STI41 (Sinclair)
TR8 OCS8I or ACI54 (Mullard)
D6 15130 or DD00O

Switch
SW3 Single pole, push on-push off press button
switch

Miscellaneous
Printed circuit panel 3}in X 24in X {&in
S.R.B.P. insulating board 3in X 2}in X {%in
Aluminium panel 18 s.w.g. 12in X 23in
SKI, SK2 jacks
Helical steel tension spring 5tin long, -%in dia.,
26 s.w.g.
Control knobs (Bulgin type K107) (5 off)
Single-core screened wire
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one of the brass screws at the same time, for sub-
sequent connection of the collector of TR1 to the
printed circuit board. After the collector, base, and
emitter of TR1 have been wired to the printed circuit
in this manner, fill the holes in the heat sink with
polystyrene cement, or with Radiospares Sealing Com-
pound, where the base and emitter leads come through.
This will prevent lodging of dust in these spaces, which
could lead to electrical unreliability if the dust con-
tained metallic particles.

HEADPHONE TRANSDUCERS

Remove the front cover of each phone so as to gain
access to the diaphragm. Find the exact centre of the
diaphragm, and scrape away the varnish to expose a
circle of clean metal about lin in diameter. As this
metal does not accept solder very easily, it is necessary
to apply a thin layer of non-corrosive flux, and solder
with a very hot iron or a solder-gun, giving a shallow
pool of solder }in diameter in the middle of the
diaphragm.

A 4B.A. soldering tag which has been previously
tinned and bent as shown in Fig. 6 is then soldered to
the middle of each diaphragm so as to form an anchor-
point for the spring. Cut a hole }in diameter in the
centre of the front cover of the phone, so that when it
is {e-assembled the soldering tag projects through this
hole.

Each phone must now be mounted in its respective
compartment at the ends of the cabinet. The head-
phones are mounted facing each other, with the tags
projecting into the middle of the %in hole in the wood.
Roughen the front of the outer rim of the headphones
with a file, and apply a ring of “Evo-Stik” impact
adhesive to each phone. Immediately press it into
place on the wood, so that a ring of adhesive is deposited
there. Remove the phone from the wood and set it

Power supply section

aside for a few minutes in accordance with the instruc-
tions on the adhesive package, making sure first that
the adhesive on both wood and phone is evenly spread.

When the adhesive has become partly set (about
S to 15 minutes according to temperature and thickness
of the layer) press the phone firmly into place, when it
should stick firmly in position.

Follow the same procedure for both phones so that
when in position they face each other. :

Hook the loop at one end of the spring into the small
hole in one of the soldering tags, and stretch it evenly
to hook into the other tag. Be very careful not to let
the spring fly back when it is stretched, as it may
break the diaphragm in one of the phones.

Fix the printed circuit boards in position in the
cabinet with wood screws, using the insulated boards
to separate the copper sides from the aluminium foil
on the wood. Mount in position also the mains trans-
former, fuseholder, and capacitors C13, Cl4. Mount
the potentiometers, switches, sockets, terminals, and
neon indicator on the control panels.

Wire the unit according to the layout diagram in
Fig. 6. All connections to the “signal and effects™
control panel components should use screened wire
with the screen connected to the common line to S2.
The connection to the “‘receive” transducer X2 should
also use screened wire.

The aluminium panels, foil, and the frame of the
mains transformer should be connected to the common
line to S2 using thick copper wire. The mains cable
passes through a small hole in the rear panel, to a
cable-clamp fastened inside, then terminated on the
tag strip mounted in the box. Check that wiring and
components are correct, then test as follows.

TEST THE POWER SUPPLY UNIT

Disconnect the positive power supply wire from the
amplifier. Connect a 470 ohm 1 watt wirewound
resistor across the output terminals. Plug into the
mains and switch on. The output voltage of the
power supply, measured across the terminals on the
control panel should be slightly over 20 volts. Switch
off, remove the 470 ohm resistor, and reconnect the
amplifier.

TEST THE AMPLIFIER

Turn all controls to their minimum setting, and
switch on again. The voltage at the junction of R23
and R24 should rise to about half the supply voltage.
If it is more than, say, a couple of volts away from this
value, switch off and change the value of R13 to bring
this voltage nearer to its correct value.

Connect the unit to an external amplifier and loud-
speaker via the output socket SK2, and plug in a micro-
phone or other signal source at the input socket SK1.
When adjusting the “gain” (VR2) and *‘volume” (VR4)
controls, the signal should be heard through the foud-
speaker. If the signal source is of high impedance, or
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high output, adjust VR1 to give suitable matching, thus
avoiding distortion at the input.

Check also the collector voltages of TR3, TR4,
which should be in the region of 6 to 10 volts. It may
be necessary to select transistors for these positions, or
to alter the bias resistors R5 or R9 in order to achieve
best results.

If crossover distortion is apparent from the amplifier,
it may be necessary to use a higher value of resistor in
place of R19, and in order to determine the best value,
connect a 200 or 250 ohm potentiometer temporarily
in this position, and gradually raise the value until the
distortion is cleared. Be careful, as too high a value
of resistor in this position will cause an excessive
current to flow in the output transistors, causing them
to overheat, and possibly to become damaged. The
amount of current flowing through the entire amplifier
(including pre-amplifiers) is about 15mA under
quiescent conditions, rising to over twice this value
for strong signals.

OBTAINING EFFECTS

Adjust the volume and gain controls so that the
input signal is heard clearly through the loudspeaker.
Carefully adjust “dimension control” VRS, If the
reverberation switch S3 is in the open-circuit condition,
varying degrees of reverberation should be obtained
according to the setting of VRS5. If, however, this
control is set too high, acoustic feedback may occur as
the unit is unavoidably somewhat microphonic.

The sustain control can be used to prolong the re-
verberation period, but, like the dimension control,
should be used only moderately in order to avoid
feedback problems.

REMOTE CONTROL

When the reverberation switch is operated, the
reverberation effects should disappear and return
according to the position of the switch. If it is desired
1o operate the unit from a remote switch, replace S3
by a standard audio jack socket into which a screened
footswitch is plugged via a length of coaxial cable.
if the “dimension™ and ‘‘sustain” controls are
deliberately set to obtain feedback, this may then be
easily switched on and off for special effects.

ADVANTAGES AND DISADVANTAGES
OF THIS TYPE OF UNIT

The use of headphones as transducers gives the
advantage that the unit is much cheaper to construct
than by other methods. Although the size of the unit
is somewhat greater than that of some comparable
commercial units, the author found that it is worthwhile
to stretch the spring considerably in the interest of
a better sounding effect.

The use of headphones gives the disadvantages of
acoustic feedback. and colouration of the sound.
This can be counteracted by replacing the entire spring
assembly with a ““Hammond Mk. [V or similar mech-
anical system. The circuit given can be used with
such a unit, and results are better, but a commercially
built spring system must be obtained.

USE WITH OTHER EQUIPMENT

The reverberation unit can be used with most audio
equipment, and with the Fuzz Box described in last
month'’s issue gives a combined effect. It can also be
used with the electronic sound sources to be described
later for the production of electronic music and sound
effects.
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as1 month some typical digital integrated circuits
were described, and it was established that with

most types of digital circuitry a certain amount of

stardardisation occ 1rs between different manufacturers.
This ronth we look at the linear types of circuit that are
available, and describe in detail a few of the more
general purpose devices.

Linear circuits cen be broadly classified as all those
which are not dizital, and include such types as
amplifiers, detectcrs, oscillators, mixers, comparators,
and even resistor retworks. As any constructor will
know there are meny different basic designs which can
be called on to perform these functions, and the natural
result of this is that there is much less standardisation
between manufaciurers, and although there may be

Fig. 21. Darlington pair
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Fig. 22. Circuit of the SN524A differential amplifier

many different types available no single unit is produced
in anything like the same quantity as digital circuits.
It follows immediately that lincar integrated circuits, on
the whole, are more expensive than their digital
counterparts.

Cost, however, is purely relative, and in many
instances the amateur will find that there is very little to
choose between buying a ready made unit, and con-
structing his own at home-—ncedless 10 say there is
always an added risk in the latter that after building, the
unit may or may not be satisfactory. At high fre-
quencies, the integrated circuit really comes into s
own, as it substantially reduces layout problems which
directly leads to reductions in parasitic capacitance and
inductance.

SUPER-ALPHA PAIR

Perhaps the most simple linear circuit is the super-
alpha transistor pair, or Darlington pair. This is
shown in Fig. 21. This compound unit can be con-
sidered as a single transistor having a very high base
input impedance and a very high current gain. The
effective gain of the unit is the product of gains of the
two individual transistors it comprises. Current gain
can be typically in excess of 600.

Many manufacturers offer this circuit as a device in
its own right, and also in matched pairs which are
commonly used for the input of ditferential amplifiers.
In this case variations of tlemperature will not seriously
affect the stability of the final amplifier as the transistors
are integrated into a single chip, and temperature
etfects are self-cancelling.

As temperature cflects do not greatly influence well
designed integrated circuits, and capacitors are usually
10 be avoided for the reasons given in previous parts
of this series, most circuits to be encountered are direct
coupled. This is advantageous as it allows a far wider
application for any particular circuit.

A comparatively simple circuit of this type, which
utilises two Darlington pairs as a dilferential input is
the Texas SN524A shown in Fig. 22. Either input
may be used provided the other is strapped to carth
through a suitable resistor for normal single input
applications, or*both may be used for difterential, or
comparative purposes. A point lo note is that it
single input is used there is a choice to be made between
an inverted, or non-inverted output signal.

Most integrated circuit amplifiers have a facility for
frequency characteristic modifications.  This can take
the form of an output point for a capacitor to set the top
frequency roll-off (in this circuit pin 10), or outputs to
allow external feedback circuits. In the case of the
SN524A, negative feedback is obtained by an external
network between pins 8 and 1. Positive feedback
would occur if the non-inverting input (pin 5) was
used.
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Fig. 23. Two possible circuit configurations using
the SN524A with the frequency response of both

By careful selection of feedback it is possible to
modify the overall characteristics of the amplifier quite
considerably from one having very high gain at low
frequencies to having medium gain at high frequencies.
Two examples of this are shown for this circuit in

Fig. 23.

Basic characteristics of this circuit are:
Voltage gain (no feedback) 63dB
Bandwidth (no feedback) 140kH 2z
Input impedance 1M
Input offset voltage 12ZmV
Output impedance 200

Output voltage swing (max) 15V
Power dissipation 120mW

OPERATIONAL AMPLIFIER

Whilst the SN524A could be used (not necessarily to
best advantage) without any external components,
there is a family of circuits which rely solely on the
addition of external components both to make a
functional block, and also to modify parameters.

Output

-~ v v

These amplifiers are called “‘operational” or instru-
mentation amplifiers, and are designed to allow the
widest possible us¢ of a standard integrated device.

Basically these circuits can be regarded as being a
means of obtaining gain and nothing clse. By suitable
external circuitry it is possible to make oscillators,
differential amplifiers, and all other types of amplifiers
from these basic units. A typical example of an
operational amplifier is the Plessey SL 751B shown in
Fig. 24.

Note the basic similarity between this, and the
previous circuit, but also the number of available
terminations. An example of external circuitry
required to form an amplifier having a gain of 40dB up
to 400kHz is shown in Fig. 25.

+1z(‘€
Fig. 24. Circuit of the SL 75IB opera-
tional amplifier. Pin connections for
the flat-pack version are shown 84
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From basic principles to advanced applications,
you'll learn the theory of electronic engmeermg.
7 quickly and easily through ICS. That's because
each course is set out in easy-to-understand terms.

MASTER THE PRACTICAL SIDE

ICS show you how to develop your practical
abilities in electronic engineering—alongside your
theoretical studies. It's the only sure way to
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easy-to-follow illustrations.

MASTER THE MATHEMATICAL SIDE
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The modern way to buy your recording tape.
New Mastertape Tape Books are both practical
and attractive—a one piece tape book in
unbreakable black plastic with gold lettering
and colour coded for standard, long, double
and triple play covering the popular sizes

of 57, 53" and 7".

Standardise your personal tape library with
Mastertape Tape Books—fine packs for a fine
recording tape. Available now at your usual
tape stockist.
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Manufactured 1n England by
Mastertape (Magnetic) Limited. Colnbrook,

Slough, Bucks.
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BUILD YOURSELF A QUALITY TRANSISTOR

THE MAGNIFICENT
ROAMER /-
SEVEN WAVEBAND PORTABLE AND CAR
RADIO WITH A SUPER SPECIFICATION

@7 FULLY TUNABLE WAVE BANDS—MWI, MW2, LW, SWI,
SW2, SW3 and Trawler Band.

@ Extra Medium waveband pro- # Air spaced ganged tuning con-
vides easier tuning of Radio denser.

Luxembourg, etc. @ Separate on/off switch, volume
GBuiIt_ in ferrite rod aerial for control, wave change switches
Medium and Long Waves. and tuning control.

@ 5 Section 22 in. chrome plated @ Attractive case with hand and
telescopic aerial for Short Waves ~ shoulder straps. Size 9 X7 x4 in.
—can be angled and rotated for approx.

peak S.W. listening. @ First grade components.

@ Socket for Car Aerial. @ Easy to follow instructions and
diagrams make the Roamer 7 a

@® Powerful push-pull output. pleasure to build with guaran-
® 7 transistors and two diodes  teed results.

including Philco Micro-Alloy-

R.F. Transistors. Total building costs

Famous make 7 x4 in. P.M. P. & P. Parts price list and
® speak:r. ke . £5- I 9 6 5/6 easy build plans 3/-

(FREE with kit).

TRANSONA FIVE

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

Attractive case with red speaker grille. Size 6!

4} x 1}in. Fully tunable. 7 stages—>5 transistors
and 2 diodes—ferrite rod aerial, tuning condenser,
volume control, fine tone super dynanic speaker.

TWO WAVEBAND PORTABLE
WITH 3in. SPEAKER

Altractive black and gold case. Size 5 1Y
3lin. Fully tunable over both Medium .\n(l Long
Waves with extended M.W. band for easier tuning
of Luxembourg, etc. All first grade eomponents,
7 stages—5 transistors and 2 diodes- —super-
sensitive ferrite rod aerial, fine tone 3in. moving

Total building costs all first grade components.  Easy build plang and Total building costs coil Blpe:lkei‘ GetP?REE“‘ﬂP;:”L‘I plans and parta
P & P parts price list 1/6 (FREE with kit). P & P price lisf 16 ( wi )
¢ * . o POCKET FIVE Medium and Long Wave
3/6 3/6 version with Jmumature speaker ONLY
29/6. P. & P. 3/6.

MELODY SIX

TWO WAVEBAND PORTABLE
WITH 3in. SPEAKER
Handsotne leather-look case, size 6} 31 1§in.

with gilt trim and hand and shoulder straps.
Fully tunable over both Medium and Long Waves.

MELODY MAKER 6

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Smart pocket size case, 6} x 33 1lin. with gilt
fittings. Fully tunable over both Medium and
Long Waves with extra M.W, band for casier
Incorporates pre-taggedl circuit board, 8 stages— tuning of Luxembourg, etc. 8 stages— transistors
6 transistors aml 2 diodes—ferrite rod aerial, and 2 diodes—top grade 3in. speaker, 2 R.F.

1 push-pull output, wave change slide switch, H H stages for extra boost, high ‘* Q' ferrite rod
TOtaI bUIldIl‘[g costs tuning condenser, volume control, 3in. moving Toul bu”dlng g’spts aerial. Easy build plans and parts price list

§9/6 PP s e 69/6 Tyt emEree
ROAMER SIX SUPER SEVEN

P
&an?;XEg,’}E"&E,?“ABLE THREE WAVEBAND PORTABLE
. WITH 3in. SPEAKER

Attractive case with gilt fittings, size 7} » B,

11in. World wide reception. Tunable on Medium Attractive case size 71 x 5} x lfin. IWl“! gilt
and Long Waves, two Short Waves, Trawler fittings and carrying strap. The ideal radio for
Band plus an extra M.W. band for easier tuning home, car or out\ioorls ];b\;ra BMedhim am:
of Luxembourg, etc. Sensitive ferrite rod aenal Long Waves and Trawler Ban hpecllla utrcm‘
and  telescopic aerial for Short Waves. All incorporating 2 R.F. stages, push-pull outpu

ildi — ildi ferrite rod aerial, 7 transistors and 2 diodes, 3in.
Total bu||d|ng costs top grade components, 8 stagea—6 transistors Total bulldlng costs speaker (will drive larger speaker) and all first

and 2 diodes including Philco Micro-Alloy R.F. "
P. & P. Transistors, etc. (carrying strap 1/6 extra). Easy 6 P. & P. grade components. Price list 2/- (FREE with
3/6 build plaps and parta price list 2/- (FREE with 3/6 kit).

kit}).

O CHANGE Lt 61a HIGH STREET, BEDFORD

Telephone: Bedford 52367

Callers side entrance Barratt’s Shoe Shop. Open 9-5 p.m. Saturday 9-12,30 p.m.
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Fig. 25. The SL751B with added components
to provide a 400kHz, 40dB amplifier

Fig.26. Circuitof
the ZBAl single
transistor stage.
Pin  connections
for the TO-5 pack
are shown

follower

Fig.27b. The ZBA! wired -

as a common emitter audio Fig. 27c. The ZBAI

amplifier wired as a phase
splitter

®  Fig. 27a. The ZBAI
wired as an emitter"

Flg’. 27d. The ZBAI Q-0047F 8kHz
wired as a free run- 0-0luf 2-5kHz

i ivi 3 0-033uf {-25kHz
ning multivibrator ey CHHE

Whilst in some cases it is possible to obtain amplifiers
having facilities for inductance tuned collectors, e.g.
for conventional i.f. work, these inductors always have
to be included as external components. A more
modern approach is to use a transfilter or similar device
in a negative feedback loop associated with amplifiers
of the above types. For very narrow pass bands, or
oscillators, a simple bridged-T RC network can be
used in negative, or positive feedback respectively.

The above circuits are rather special as they are
designed to make as much use as possible of integrated
circuit techniques, but in some instances they may be
over complicated. Although they are usually very well
described with detailed circuitry in manufacturers’
applications reports, they may present theoretical
probléms for the more inexperienced experimenter.
There are, however, 2 number of conventional circuits
available, and these range from simple single transistor
stages to complete video amplifier stages.

SINGLE STAGE
An example of the single stage is the Ferranti ZBA1
shown in Fig. 26. A certain amount of redundancy is
built into the chip because it is necessary to offer
various choices of resistors for different loads and bias
conditions, therefore more resistors are shown than one
would normally encounter in a single stage. Fig. 27
shows the way in which this stage can be used to form
(a) an emitter follower,
(b) a common cmitter audio stage,
(c) a phase splitter having two equal amplitude
outputs 180 degrees out of phase, and
(d) a free running multivibrator oscillator which
could be used as a test signal injector.
Typical characteristics of this circuit are as follows:
Supply voltage 6V
D.C. current gain 30 (min)
Current gain (at tTOMHz) 5

A slightly more complex circuit is the ZLLA10 wide-
band amplitier shown in Fig. 28. Basically a two-stage,
direct coupled amplifier, the unit has an 880 ohm feed-
back resistor built in, which can be used if wider

@® )

Input
& a
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Q
88010
o)

wioe Case
>
S

Fig. 28. Circuit of ZLAIO wide band amplifier. Pin
connections for the TO-5 pack are shown
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Fig. 29. Four integrated circuits with 12 capacitors and two resistors formed into a video amplifier
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bandwidth at a lower gain is required. There is an
optional open circuit collector which allows the use of
external loads, e.g. an inductor, but under normal
circumstances pin 4 would be short-circuited to pin 2
thus utilising the built-in load resistors.

Typical characteristics are:

Supply voltage 12V
Current gain 10
Upper frequency limit 120MH:z
Output impedance 400
Power dissipation 150mW

An example application utilising the ZLA10 and the
ZBA1 is shown in Fig. 29. This circuit is a video
amplifier having the input and output matched to
50 ohms thus making it ideal for use as a television
video mixer panel amplifier. Suitable modifications
could make it the basis of a home made television
camera. In this application the ZBAI is used as a
grounded base stage having a low input impedance.
Overall characteristics of the circuit are:

Input impedance 504
Output impedance  50¢)

Voltage gain 52dB
Bandwidth 95MHz
Power consumption 430mW

In the space of this article it is impossible to describe
all the various types of linear circuits that are available,
but it is hoped that the outlines given will encourage
experimentation. Most manufacturers are only too
pleased to give help in the form of very detailed applica-
tions hints that deal explicitly with their own circuits.

To sum up the series it is obvious that the integrated
circuit is well and truly here to stay, and is certainly well
inside the price limit of the average experimenter. It
only remains to make the best possible use of this new
development, and as more use is made so the prices will
fall.

DO’'s AND DON'Ts

Use the simplest possible circuit for a given
application.

Try and use the most common circuits (these are the
cheapest).

When using logic circuits stick to one type for a
given application unless other types are stated as
being directly compatible.
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Avoid mixing package types (TO-5, fat-pack, and
dual-in-line) unless it is unavoidable. Amateurs
will find the dual-in-line, and TO-5 most easy to
handle.

Make absolutely certain that the circuit board, or
printed circuit is correctly wired before inserting
the integrated circuits. It is extremely difficult to
remove them without a special de-soldering tool.

Do not load more than the stipulated maximum fan
outs on gate circuits.

Do not apply more than the specified supply voltage.

Ensure that polarity of supply voltage is correct.

Make sure that there are no solder runs between pins
of packages.

Do not apply soldering heat for more time than is
necessary to make the joint.

In complex systems ensure that the dissipated heat
can be removed.

Remember that it may be necessary to decouple
between stages particularly in TTL, and all linear
circuits.

DEVELOPMENTS

Where are integrated circuits likely to go from here?
Already there are highly specialised techniques for
manufacturing special types of circuit (e.g. the metal
oxide semiconductor device). This particular technique
could bring about the introduction of large scale
integration in the space of the next year or two. Itis
already possible to buy 21-bit shift registers on a single
chip.

S.T.C. have recently announced a new concept
which they call DOFICS (Domain orientated functional
integrated circuits). These will allow amplifiers and
oscillators to operate by the control of waves of
electrons through geometrically shaped pieces of semi-
conducting material (the Gunn effect). If notches are
introduced to the geometrical structure, pulses can be
obtained at each notch, the number of pulses generated
being proportional to the distance and speed of the
wavefront. Here then is a very simple analogue-to-
digital converter. A further possibility using this
concept is the development of solid state replacements
of the conventional cathode ray