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WIRELESS WORLD
ANNOUNGEMENT

We apologise to readers for inserting
an incorrect advertisement for the WIRELESS
WORLD ANNUAL on page a39 of this issue

The correct advertisement appears below

GETITWHILE wireless
ITSGOING = Wore o5

This is the first ever Wireless World Annual. It's got 128
pages including features covering all aspects of elec-
tronics and communications — new and established
technigues, some practical, some theoretical — all
written to the high standard you’d expect from Wireless
World. Contents include: A General Purpose Audio
Oscillator by L. Nelson Jones (a constructional project
specially commissioned for the annual); Constructional
Design for a Small Boat Echo Sounder by John French;
Scientific Calculations with an Arithmetic Calculator
by R. E. Schemel. There is also a reference section
packed with useful information.

£1 from newsagents or £1.35 inclusive

by post from the publishers.

Wireless World Annual 1975

COMMUNICATIONS @ ELECTRONICS

To: General Sales Department, Room 11, Dorset House, —i

Stamford Street, London SE1 9LU.

Please send me copy/copies of Wireless World Annual 1975 |

at £1.35 eachinclusive. | enclose remittance value £ I

(cheques payableto IPC Business Press Ltd).

Name (please print) . . . . . |

Address. R . . e |
.............. I

Coﬁpan;-;egistered iﬁ England l-\-J-o. 677-128 |

Regd. office: Dorset House, Stamford Street, London SE1 SLU L
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LEVELL ELECTRONICS LTD.

Moxon Street, High Barnet, Herts. EN5 5SD
Tel:01-449 5028/440 8686

al

ANALOGUE

FREQUENCY
ACCURACY

3Hz to 300kHz in 5 decade ranges

+2% +0.1THz up to 100kHz,
increasing to +3% at 300kHz.

SINEOQUTPUT 2.5Vr.m.s.down to < 200uV.
DISTORTION < 0.2% from 50Hz to 50kHz.
SQUARE QUTPUT 2.5V peak downto < 200pV.
SYNC.OUTPUT
METER SCALES
SIZE & WEIGHT

2.5V r.m.s. sine.
0/2.5V &-10/410dB on TG152D M.
77 highx101” wide x 53" deep. 8 Ibs.

TG152D TG152DM
e £48 mee. £98

1Hz to TMHz in 12 semi-decade
ranges. 0 to 1% fine control included
on TG200DMP

+2%+0.03Hz.

7Vr.m.s. downto <200uV with Rs

= 600 Q2

<0.1%to 5V, <0.2%at7Vfrom 10Hz
to 100k Hz.

SQUARE OUTPUT TG200D, DM & DMP only. 7V peak down
to <200pV. Rise time <150nS.

> 1V r.m.s. sine in phase with output.
+1% freq. lock range per voltr.m.s.
TG200M, DM & DMP only. 02V,
0/7V & —14/+6dBm.

7 highx 101" x 5%~ deep. 10 Ibs.

FREQUENCY

ACCURACY
SINE OUTPUT

DISTORTION

SYNC. OUTPUT
SYNC. INFUT
METER SCALES

SIZE & WEIGHT
TG200 TG200D TG200M TG200DM TG200DMP

f57 £60 £67 £70 f£74
DIGITAL

0.2Hzt0 1.22MHz on four decade
controls.

+0.02Hz below 6Hz

+0.3% from 6Hz to 100kHz

+1% from 100 kHz to 300 kHz

+3% above 300 kHz.

5V r.m.s. down to 30pV with Rs=600Q
<0.15% from 15Hz to 15 kHz.

<0.5% at 1.5Hz and 150kHz.

2 Expanded voltage & —2/+4dBm.
77 highx 103" wide x 7" deep. 12 ibs.

FREQUENCY

ACCURACY

SINE OUTPUT
DISTORTION

METER SCALES
SIZE & WEIGHT

TG66B TG66A
rBr\ac:::lirly £1 56 ra?tlg:y&model. £1 76

Prices include batteries and U.K. delivery. VAT extra.
Optional extras are leather cases and mains power units.
Send for data covering our range of portable instruments.

WW—021 FOR FURTHER DETAILS
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§ A new range of sound equipment from Vortexion, L
§ System 2000 has been designed by our engineers tQ combine §\§
§ the aesthetics of design in the domestic equipment field with §§
§ the near flexibility of a modular system. Like all our equipment %\
§ Vortexion System 2000 is built to last.

\

\

\

§ No matter what your sound problem, whether hotel

§ or local pop group, ask our Design Consultants how 1t can be

§ solved with System 2000.

N

\

\

§

\

N\
‘ Vortexion Ltd., 257-263 The Broadway, Wimbledon, SW19 ISF
Telephone : 01-542 2814 and 01-542 6242 3/4
Telegrams: ‘“Vortexion London SW19”’

WW —064 FOR FURTHER DETAILS
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Complete the couponand
wellsend you our
new catalogue.Completely free.

Including our full range of test
cquipment,amateur radio gear, hi-fi
equipment and many general
interest kits.

The new Heathkit catalogue
is now out.Fullas ever with exciting, -,
new models. To make building a
Heathkit even more interesting and

satisfying. So,when yourecetve your
And, naturally, being Heathkit, every kit is absolutely catalogue you should have hours of pleasant reading.

complete. Right down to the last nut and bolt. So you won't And.if you happen to be in London or Gloucester, call

find yoursclf embarrassingly short of a vital component inand sec us. The London Heathkit Centre is at 233

ona Saturday evening—when the shops are shut. Tottenham Court Road. The Gloucester showroom is next
You'llalso get a very easy tounderstand instruction to our factory in Bristol Road.

manual that takes you step by step through the assembly. At cither one you'll be able to see for yourself the
Clip the coupon now and we'll send you your free copy one thing the catalogue can’t show you.

tobrowse through. Namely how wella completed Heathkit performs,
With the world's largest range of electronickits to Heath (Gloucester) Limited, Dept. WW-65, Bristol Road,

choose from, there really is something for everyone. Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451,

A new oscilloscope from the Heathkit range.  Marine direction finder withdigital read-out.  Solid-state grid dip meter.

i
f
]

—-———_————-——————-————-———-—————---——--——————_————1

i The newHeathkit catalogue.Out now. FREE.

| To: Heath (Gloucester) Limited, Dept. WW-65, Gloucester, GL2 6EE. Please send me my free Heathkit catalogue.

|

§ Name Address
: Postcode
§ Remember easy termsare available with the Heathkit Monthly Budget Plan.

L———————————————————————————————————————————-——————

MEATH

L--—-——-

-
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The world’s \
most universal
audio bridges

Wireless World, June 1975

Each of these bridges has ten decade ranges
and can be used to measure any type of
component or complex impedance.
Transformer ratio-arms are used to cover

a very wide range of measurement using a
minimum number of standards which are
set digitally. The three terminal facility
provided by this type of bridge enables
small values of capacitance or high values
of resistance to be measured at the end of
long lengths of cable. Components can also
be effectively isolated electrically from a
complex network allowing individual
measurements to be made without
disconnection from the circuit being
necessary. :

Wayne Kerr's B224 and B642

The B224 is a manually operated bridge,

the resistive and reactive terms being independently set
to a null indicated on the meter. A rechargeable

battery is fitted in order to make the instrument portable.

For more information, telephone Bognor Regis on
{02433) 25811 or write to the address below:

The B642 balances itself automatically.

The meters read real and quadrature terms and
highly stable analogue outputs are provided which
are directly proportional to capacitance and
conductance above 10Q impedance and also

to inductance and resistance below 10Q. One or
two decades can be set to provide the first
significant figures of the measurement, thereby
increasing the meter sensitivity by 10 or 100 times.
If a chart recorder is connected to the output of
either term, drifts in component values to at least
four significant figures can be observed.

SPE(_:IFICATION

4l

- B224 (Manual balance) B642 (Autobalance)
& = -
u.-: 1592Hz (internal) 1592Hz (internal)

200Hz - 50kHz (external) 200Hz - 20kHz" (external)

Ranges for specified accuracy

WAYNE KERR

Durban Road, Bognor Regis, Sussex PO22 9R2
Telex: 86120. Cables: Waynkerr Bognor

A member of the Wilmot Breeden group

01% 03% 0 1% 03%

© | 100fF - 10pF | 10uF-10mF| 1pF-  10uF  10pF - 10mF
G | 100 - 100mG  100mG- Tk 100G~ 100G 100mO- 1000
L | imH- 10kH 100nH - ImH | ImH-  10kH TWH - ImH
i o10Q-  1GQ ImQ - 10Q | 10Q  100MQ | 10mQ - 10Q

NOTE" 0.1% accuracy relates to parallel component
measurements above 102 impedance 0 3% accuracy
relates to series component measurements below 100
impedance

‘Manual operation only

e S S . B T S L e T e e

AGENTS: PARIS: TEKELEC-AIRTRONIC 626-02-35LORRACH: BRINDI GMBH 07621-10742 STOCKHOLM: SCANTELE AB 24 58 25 OSLO: FEIRING INSTRUMENTS A/§68.63.60.

BRUXELLES: ETABLISSEMENTS MIRAVOX S.P.R.L. 35.41.73 MILAN:BELOTT| 54.20.51

KOBENHAVN NV: HANS BUCH & CO A/STA 5170 RIJSWIJK (Z.H.): C.N.ROOD N.V. 99.63.60.

WW—059 FOR FURTHER DETAILS
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News of the Decade

R

o

ad

RESISTANCE
CAPACITANCE
INDUCTANCE

_over 60 different models
> available,many from stock

CONTACT US IF YOU NEED MU-HE INFORMATION OR DEMONSTRATION

DECADE BOXES

DECADE BOXES continued

""Junior’'Series—Resistance—1 % REO3 8 -0, 1,111,1 11 001 155.00
Decades Ohms Range Ol RS viEn £ High Dissipation—Resistance—1%
1 5 0— 1.111.100 10 27.40 Decades Ohms Range Ohms Resolution £
2 5 0— 111110 1 27.10 HD1 5 0~ 1,111,100 10 93.00
13 4 0_ 111.100 10 22.30 }-'1'01./L ”5 ) 0— 111.110 0.2 Approx. 98.00
Ja 4 0— 11.110 3 22.00 Point One’’ Series—Inductance—5%
Jb 3 0— 11,100 10 18.23 Decades mH Range mH Resolution £~
J6 3 0— 1.110 1 18.15 L1 3 0— 1,110 1 74.00
J60 6 0— 1,111,110 1 33.00 L2 2 0— 110 1 55.40
J70 7 0—11,111,110 1 38.80 L3 2 0~ 1100 10 61.60
*Junior’* Series—Capacitance—1% “‘Hundred’’ Series—Inductance—0.3%
Resolution £
Decad F Range F Resolution £ Decades mH Range mH
eeades pr "eng ? L300 3 0— 1110 1 246.00
JC1 3 100~ 111.000 100 22.20 L400 2 O— 11110 1 320.00
JC2 2 +var 30— 11,140 UInfinite”” 23.20 ! . ’
“Point One’’ Series—Resistance—0.1% CAPACITANCE BOXES
Decades Ohms Range Ohms Resolution £ Decades
:2 j 8_ 1 :}I }(1) 9 ! 2332 Decades pF Range pF Resolution Accuracy £
RS 4 O— 111110 10 41.00 C3 3 100— 111,000 100 1% 42.00
R7 5 0— 1.111.100 10 51.00 PC3 3 100— 111.000 100 5% 58.00
R9 5 0— 111110 7 51.50 ca 4 100—1.111.000 100 1% 64.00
R10 5 0— 11,111 01 52.00 PC4 4 100—1.111.000 100 5% 90.00
R11 5] 0--11,111,000 100 59.30 Decade plus Variables
R20 6 0~ 1.111,110 1 61.71 Decades  pf Range Accuracy £
R21 (] 0— 11111 01 62.50 vCa 3 50— 111,150 1% 53.00
R22 6 0— 111111 0 01 68.00 VvC5 4 50—1.111.150 1% 75.00
R30 7 0—11,111.110 1 78.00 PVC5 4 50—1.,111.150 05% 112.00
R31 7 0— 111111 01 72.50 SVC5 4 50—1,111,150 0.1% 480.00
R32 7 0— 1111111 001 73.00 C500 4 50—1.111,150 0.2% 212.00%
R41 8 0—11.111,111 01 88.50 SVC5 special Details on application
R42 8 0— 1.111,111 1 0 01 85.00 Variables
““Hundred’” Series—Resistance—0.03% pF Range Accuracy £
Decades Ohms Range Ohms Resolution £ vC1 10— 260 1% 25.00
R400 4 0— 111100 10 83.00 PVCT Mk 2 5— 200 05% 88.00
R401 4 0— 11,110 1 87.00 PVC Mk 2 20— 1,120 0.5% 80.00
R402 4 0— 1.111 01 88.00 VC2 20— 1,130 : 1% 37.00
R403 4 0— 1 01 94.00 PVvC4 0— 10 1% 61.00
R600 (] 0—11,111,100 10 113.00 PVC1/S 20— 120 0 5% 55.44
RE01 6 0— 1.111.110 1 115.00 Switched
R602 6 o— 1111 01 117.00 witehe
R603 6 0— 11,1111 001 122.50 uf Range uf Resolution Accuracy £
R701 7 0—11,111.110 1 134.00 C140 0— 140 1.0 5% 130.00%
R702 7 0— 1,111,111 01 136.00 C100 0— 100 10 5% 110.00¢
R703 7 0— 11,1119 001 141.00 Cc60 0 61 0.1 5% 98.001
R802 8 0—11,111.111 01 153.00 Ce0oP 0— 61 01 1% 199.00%
1 Packing and Handling extra Prices do not include VAT
*
3.J.1Llovd
INSTRUIVIENTS Brool« Avenue, Warsash, Southampton SO3 6HP
Tel: Locks Heath 4221
. WW—024 FOR FURTHER DETAILS
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The Dymar 1785
portable AM-FM modulation meter.

e

A5 tang
bt B0 “M “"m

g‘&’;f;

No need to ask who’s 1in control. It’s you!

The Dymar Type 1785 is quickly and easily

tuneable anywhere across the entire VHF band
and into UHF to encompass the mobile
470MHz band.

Designed to measure the depth of modulation
or frequency deviation of today’s demanding
mobile and portable transmitters, the 1785
offers four ranges of both peak or trough
percentage modulation (3, fsd to 100',) and
both positive and negative deviation (3kHz
to 100kHz).

The sensitivity over the entire frequency range
is better than 2.§mV into 50 ohms (-40dbm),

The Dvmar range of instruments - designed for the
mobile land, marine and air communications
industry.

which permits loose coupling to the transmitter
under test. And internal noise is typically 44db
below 3kHz.

Then, like most Dymar instruments, the 1785
1s equally at home working from mains supply
or in action in the field operating on its own
rechargeable NiCd batteries.

With such value-for-money performance, you’ll
want to drive the 1785 to the limit - and that’s
why we emphasise that the 17854 is fully tuncable.

Want to know more? Use the Reader Reply
Service or contact Dymar direct.

m the name in radiotelephones

DYMAR ELECTRONICS LIMITED,
Colonial Way, Radlett Road, Watford,

Herts. WD2 41LA, Telephone Watford 37321.
Telex: 923035. Cables: Dymar Watford.

WW—091 FOR FURTHER DETAILS
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Magnetic winner in the less-space race:
the new Brimar M14-100.

Actual Size

The new Brimar M14-100 is the smallest U.K.-
made, magnetically deflected, electrostatically
focused, data display or monitor tube available with
special phosphors. Although its maximum overall Vi
length is, in fact, only 184 mm., it has a minimum useful i
screen area of 110 mm. x 83 mm. Particularly suitable \
where a bright image with crisp display is required. (A typical v
linewidth is 0.23 mm. at a beam current of 30 uA.) .
Advantages of this tube include low scanning power requirement,
excellent focus performance and low wattage heater. Various
phosphors are available, including W (TV White.) We can supply

the deflection components too!

we’ll gladly send you a descriptive leaflet on request.

BRIMAR

Thorn Radio Valves and Tubes Limited l
Mollison Avenue, Brimsdown, Enfield, Middlesex, EN3 7NS. iow

Telephone: 01-804 1201.

WW-—006 'OR FURTHER DETAILS

www.americanradiohistorv.com


www.americanradiohistory.com

a8 Wireless World, June 1975

..L.P. (Electronics) Ltd

SHEER SIMPLICITY!

Tape o.p BASS
Iuner_o.'_‘_
Gram __~ ' -
Fare — 0 oo | ~
| ~~ \\ fuse
| Half HYS ——— Half HYS HY50 P O
| . A P et \)_]_1 e
N ) A {l.s |
i g b
) ots e _’
R ——
Lo o TREBLE
‘ BALANCE
i VOLUME |
o)
‘Stereo.Mono switch
f —V‘— _—¢V
D=1
v
| PSUS0 i N
Ov | |
1 —t

Mono electrical circuit diagram with interconnections for stereno shown

The t4Y¥Y5H 1s a complete mono hybrid
preamplifier, ideally suited tor both The HY 50 15 a complete solid state hybnid
mono and stereo applications. internaity Hi-Fiamplifier incorporating its own high

the device consists of two Nigh quality
amplifiers the fitst contains frequency
equalisation and gatn correction, whiie

conductivity heatsink hermetically sealed
1N black epoxy resin. Only five connec

the second calers for tone control and tions are provided: Input, output, power
batance tines and earth.
TECHNICAL SPECIFICATION
Inputs A TECHNICAL SPECIFICATION The PSUS0Q incorporated a specially designed
Magnetic Pick-tip  3MV.RIAA Output Power 25 watts RMS into 892 transformer and can be used for either mono or
Ceramic Pick-up 30mv Load O stereo systems
Microphone 10mv loa tl;\pe‘c:an::e 04 (106 '7'75 RS
Tune 100mv nput Sensitivity Odb (0. volts )
Auxillary 3-100mv Input Impedance 47kQ TEGHNIEAL SAIEIFICATIONS
laoiiginpedance k(2 Distortion Less than 0.1% at 25 watls Output voltage 50 volts (25~0-25]
Outputs typically 0.05
rTape 100V . . T Input voltage 210-240 volts
Main output Odb (0.775 voits RMS) Signat/Noise Ratio Better than 75db
Active Tone Controls Frequency Response 10Hz 50ktis  3db Size L.70.0.90. H.60 mm.
Tieble 12db at 10kH/ Supply Voltage 5 volits PRICE £6.00 + 0.48V.A.T. P& P free
Bass 12db at 100tis Size 105 x 50 x 2b nun
Distortion ) 0.05% at 1kHz
Signal/Noise Ratio 68db PRICE £5.98 + 048 V.A.T. P& P free

Overload Capability 40db on most
sensitive snput
Supply Voltage 16 25 voits.

PRICE £4.50 + 0.36 V.AT P& P free

TWO YEARS GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd, Please Supply =

C land H Total Purchase Price e
I’OSS' an ouse, | Enclose Cheque O Postal Orders 0 Money Order O

Nackmgtnn, Canterhury, Please debit my Access account 0 Barclay card account [J

Kent Account numbgra e -
CT4 JAD Name & Address__

Tel (0227) 63218 e

WW—069 FOR FURTHER DETAILS
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BEVIILA
IrrN2I0N Ot
1HE
THE
ILLUSION OF
REALITY"

deceive you
{0 Create ¢

loud speaker
that can nroduce
an absolutely
convingng usion
of realhity But words
alone cannot convey
the experence awallt
ing you tne first time
you hear the Rb0 This
extracrdinary transducer
withits exceptionally smooth
frequency response. extended
nass. superp nigh frequency disper-
sion and extremely low distortion has
to be heard to be disbelieved Only then
will you beqin to understand how close
we have come to reality

Our Camby dage Audio
RH50O monitor loud
P peaker (and we re
Droud to admit 1) s o
true lubow of love And
~e've spent hundieds ot
hours nchous ng and
ovaluating the performance
charactenistics of the fow
cntically matched drve urits
thas aontathe R50 We exhaust
wvely, imvest gated the labynintt
peths of cab netdesian We devel
cpedsophisticated fabncation and
testing techmques In production we
even ao as far as to hand test and select
cach mdividual capaciton i the (ross
over netw otk Inshort nothing s
spared i our sinagle minded eftort 1o

Cambridge
Audio

for people who listen to music
Cambridge Audio Limited
The River Mill
St. lves
Huntingdon PE17 4EP
Telephone St. lves 62901

WW-—061 FOR FURTHER DETAILS
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THE TUNER YOU CAN TRUST

This tuner has been A S
designed for use with high v :
quality audio equipment. It
has therefore been designed
so that only high quality
audio signals may be heard.
There are no interstation
noises, distorted or
mis-tuned stations,
spurious tuning respunses,
or other unwanted effects.
There are only clear stereo
programmes set against a
background of silence.
When the tuning lamp is
out — silence; tuning lamp

FREQUENCY

o B wn - w | | . k.,
gj_ﬂ_l L_____* ! 3 e r ﬁ
e, & 8 LHTIT)

”y” TUNE

on — one of a multitude of ———— FM STEREQ

receivable stations, in TTTT———

perfect tune, and held by B

powerful a.f.c.
READY BUILT ............. £102 + 25% VAT Securicor
10 days money back home trial +£3 Delivery

FIESIUINGS INKITFORM ............£85+8% VAT Mainland Only

* Solid wood cabinet + Il individual kit breakdown packs

* Two-tone front panel

* Pre-select and manual tune - S.A.E. please for details to:

* “Intune” indicator lamp ﬁ{!ﬂg&‘ ITEMS £5.50 +VAT e

* Stereo indicator lamp Filter Unit £2.95 e g @ .

* Frequency meter TBAT750 £2.49 G

g TBA625C £1.25 45p max.

* Foolproof tuning SL3045/6 £1.60 con es "gn

* High sensitivity SL301B £1.30

* Anti-“Birdy” filter MC1310P £3.88 33 RESTROP VIEW, PURTON, WILTS SN5 9DG

1350 watts

DC-Coupled

The M600 amplifier 1s a new high-power amphfier capable of providing
1.350 watts RMS over a bandwidth of DC to 20 kHz. 70 volts RMS at the"
output terminals, very low noise and distortion. AC/DC selector switch,
plug-in front panel circuit board, built-in fan for cooling and the ability to
conrect two M600s together to double the power and output voltage, are
just some of the features which place the Amcron M600 in the forefront
when considering power amplifiers

Driving shakers and wvibrators, motors, and difficult speaker systems.
providing power for material or components testing or used as a large
distribution amphfier, the MB0O is equally at home.

Brief specifications.

RMS power out 750 watts into 8 ochms
. 1,350 watts into 4 ohms
COUleng two MGOOS together through a socket DC output 20 amps (supply fuse limited)
. Cpe Power bandwidth DCto 20 kHz + 1 db— O db 600 W into 802

provided at the back of each amplifier produces a 140 Phase response + 0db — 15 db DC — 20 kHz

g } ' o : Siew rate 16 V/psecond
Volt balanced output. él’h|s conflguratlon8|s called an  pon ot o B greater than 400 DC—1 kHz

| i Hum & noise 120 db below 600 Watts
M2000, anq produces 2 kilowatts into an 8ohm Ioad_. A i) e YV
peak catching meter, and threshold lights provide  bmensions 19" std rack, B3%4'' H, 16%2" deep Wt. 92 Ib.

convenient front panel output monitoring.

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE,

MACINNES LABORATORIES LTD SAXMUNDHAM, SUFFOLK IP17 ZNL

TEL; (D728) 2262 2615

WW—050 FOR DETAILS
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.
Any old iron?
announcing

The all electric

el S e e s

ceramic IF filrer, 150mm Riviin pot.

and the IMI 6 button preset varicap it had to happen a varicap diode to tune AM
controller is available from wireless, and at a price that opens new vistas to. the
Ambit Int., 37 High Street, Brentwood, design of radio at all frequencies, and at all levels of
Essex CM14 4RH for £11.50 ex vat. sophistication, And just so this momentous event does
{Includes a PCB for the construction not go by unnoticed, four leading manufacturers have
of a MW electronically tuned radio) combined together to produce a complete package

approach to incorporating this innovation.

Motorola make the diode. Which is only natural, since they have 1
been producing varicaps for some time. The MVAM 1 is three MVAM
500pF swing diodes, matched to 3% over a 25v bias range. Use it
to tune the antenna, RF and oscillator stages in high quality sets.
And the MVAM 2 - two diodes of 300pF swing each, again with

3% matching.
MVAM 1 Cr 15:1 min. per section ...... 100+ £1.55
MVAM 2 Cr 18:1 min. per section ......100+ £0.45 MVAM 2/ ” \
. - TOKO inc. make coils and filters for wireless. All electric or not, TOKO coils are
e the-first choice of most radio design engineers. The range is enormous, and covers LF
e through MF, HF and VHF. Then there are ceramic and mechanical |F filters in a
‘ variety of bandwidths for AM/FM applications. For the MVAM project, a set of MW
{ ra coils for antenna, RF and Oscillator is available; together with a ceramic filter and IF
fpe t detector transformer.

Rivlin Instruments make a long slider potentiometer. When you have the versatility of electronic tuning,
why complicate the issue with cord drives, pointers,
pulleys etc. 2 This new series (WS150) of wire

wound precision potentiometers give direct scale g g

resolution from their 150mm track length. ‘ \.

100+ £1.70 each. \ :
r

WD W EAGURD ¥Y &‘N‘i\\ WS gy

IMI (Kynoch) Ltd. make preset push button potentiometer arrays. Preset FM and TV tuning
_...and now AM radio tuning without cumbersome mechanical arrangements. Each button

is a multiturn preset potentiometer with an interlock to the other buttons in the bank

........ 100+ £1.90 each.

[X=  pogl

TOKO

Motorola Ltd. TOKO {UK) Ltd., Imperial Metal Industries
Semiconductor Division, Shirley Lodge, Rivlin Instruments Ltd., (Kynoch) Ltd.,

York House, 470 London Road, Doman Road., Components Division,
Empire Way, Slough, Camberley, P.O. Box 2186,

Wembley, Mx. Berks. SL3 8QY. Surrey GU15 3DJ . Witton, Birmingham B6 7BA.
tel: {01) 902 8836 tel: (0753) 48444 tel: (0276) 21107 tel: (021) 356 4848

tix: 21740 tix: 847185 tix: 336771

All initial enguiries to Ambit International, who will be supplying comprehensive data on the

above products.
Ambit International, 37 High Street, Brentwood, Essex. CM14 4RH (0277) 216029 .

WW—009 FOR FURTHER DETAILS
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“Am xand

isolation

\ fortheir
voice band

The P> circuits

JAMESSCOTT | | L
AlignmentUnits |y -
for EM.

Multi-Channel
TapeRecorders.

One more request item. We met it with a neat little
transformer. Now, in two versions, it joins the list of useful
Whiteley products,and everyone involved in communications
system design will be interested in the protection they provide.
Inserted in voice band circuits, they effectively isolate

e _: _ . . : ’
S - equipment from the hazards of adjacent high voltage
The F.M. Alignment : power circuits on the ‘line” side. High isolation level

Unit Type FMU/1 iliustrated was designed at S between line and equipment windings gives protection
the Roya! Radar Establishment, Malvern, to suit H : H ; Tt
Ampex Recorders working on the JRIG intermediate against voltage‘surges, ||_ghtn|ng strikes and faqlt cqndn;
band specification (using €S 100 Electronics) e.g. Model ions. One version is designed for 17Hz signalling circuits,

Numbers FR 1200, FR 1260. FR 1300. FR 1800L. FB 400, PR 500 the other with several voltage ratios also suits a 50Hz

ringing circuit. All are Post Office and C.E.G.B. approved,

If you have a sophisticated Ampex Recorder— and the second version is also approved with extra
Align it to the Manufacturers specification protection diodes added. Requests for data sheets
using our Alignment Units for F.M. welcome. Or if you want to request a product spec of
Systems. your own — we're always interested!

Speedy and inexpensive Surprising how often you'll find

For Further information and Technical Literature
Write or telephone.

JAMES

SCOTT

 (Electronic Engineering) Ltd

CARNTYNE INDUSTRIAL ESTATE
GLASGOW G32 6AB
Tel:041-778 4206

Mansfield, Notts NG18 5RW, England. Tel: 0623 24762.

Whiteley Electrical Radio Co. Ltd

WW-040 FOR FURTHER DETAILS WW—047 FOR FURTHER DETAILS
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Join the Digital Revolution

Teach yourself the
latest techniques of
digital electronics

Computers and calculators are only the beginning of the

digital revolution in electronics Telephones, wristwatches,

TV, automobile instrumentation — these will be just
some of the application areas in the next few years

Are you prepared to cope with these developments?

This four volume course — each volume measuring
113" x 84" and containing 48 pages — guides you
step-by-step with hundreds of diagrams and guestions
through number systems, Boolean algebra, truth tables,
de Morgan's theorem, flipflops, registers. counters and
adders. All from first principles The only initial ability
assumed 1s ssimple arithmetic

At the end of the course you will have broadened your
horizons, career prospects and your fundamental under-
standing of the changing world around you

Also available — a more
advanced course in 6
volumes:

1. Computer Arithmetic
Boolean Logic
Arithmetic Circuits
Memories & Counters

Calculator Design

o0 pwN

. Computer Architecture

Offer.Order this together
with Digital Computer Logic &

£ 5 Electronics for the bargain
price of £9.25.
95 =

Design of Digrtal Systems contains over twice as much
information in each volume as the simpler course Digital
Computer Logic and Electronics All the information in the
simpler course 1s covered as part of the first volumes of
Design of Digrtal Systems which as you can see from its
contents also covers many more advanced tOpiCs

Designer These courses were written so that you could teach
Manager yourself the theory and application of digital logic.
. Learning by self-instruction has the advantages of
Enthusiast being quicker and more thorough than classroom
Scientist learning. You work at your own speed and must
Engineer respond by gnswermg questnon.s on each new piece
Student of information before proceeding to the next.

Guarantee — no risk to you

If you are not entirely satisfied with Digital
Computer Logic and Electronics or Design of Digital
Systems, you may return them to us and your
money will be refunded in full, no questions asked.

al3

Digital Computer
Logic and
Electronics

A Self-instructional Course

Basic
B°°k 1 t‘.;s;?l;.iter

logic
Logical

circunt
elements

to carry out
logical functions
Flipflops

and

registers

£3.05

including packing and
surface mail anywhere
in the world.

Quantity discounts
available on request.

Payment may be made
in foreign currencies.

VAT zero rated.

To  Cambridge Learning Enterprises,
FREEPOST. St Ives. Huntingdon. Cambs
PE17 4BR

*Please send me  setls) of Digital Computer
Logic and Electronics at £3 95 each

*or  set(s) of Design of Digital Systems at I
£5 95 each I
*or  combined set{s) at £9 25 each I
Name I
|

Address

* delete as applicable I
No need 1o use a stamp — just print FREEPOST on the I
envelope

WWW americanradiohistorv com
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¥ RADFORD

AUDIO MEASURING INSTRUMENTS

LOW DISTORTION OSCILLATOR SERIES 3

A continuously variable frequency laboratory oscilla-
tor with a range 10Hz-100kHz, having virtually zero
distortion over the audio frequency band with a fast
settling time.

Specification:

Frequency range:

Output voltage:

Output source resistance:

10Hz-100kHz (4 bands)

10 volts r.m.s. max.

150 ohms unbalanced

(optional 150 ohms unbalanced,
plus 150/600 ohms balanced/
floating)

0-100dB (eight, 10dB steps plus
0-20dB variable)

Output attenuation accuracy: 1%

Sine wave distortion: Less than 0.002% 10Hz-10kHz
(typically below noise of measuring
instrument)

Output attenuation:

Square wave rise and fall time: 40/60 n.secs. .

Monitor output meter. Scaled 0-3, 0-10, and dBV

Mains input: 110V/130V, 220V/240V

Size: 17" (43cm) X 7' (18cm) high X
8% (22cm) deep

Price: 150 ohms unbalanced output: £250
150/600 unbalanced/balanced floating output. £300

DISTORTION MEASURING SET, SERIES 3

(illustrated above)

A sensitive instrument with high input impedance for
the measurement of total harmonic distortion.
Designed for speedy and accurate use. Capable of
measuring distortion products down to 0.001%.
Direct reading from calibrated meter scale.

Specification:

Frequency range:

Distortion range {f.s.d.):

Input voltage measurement
range: 50mv-60V (3 ranges)

Input resistance: 47K ohms on all ranges

High pass filter: 12dB/octave below 500Hz

Power requirement: 2 X PP9, included

5Hz-50kHz (4 bands)
0 01%-100% (9 ranges)

Size: 17" (43cm) X 7" {(18cm) high x
8%” (22cm) deep
£200

Now available in reasonable delivery time

RADFORD LABORATORY

INSTRUMENTS LIMITED
Bristol BS3 2HZ
Telephone 0272 662301

Wireless World, June 1975

COUNT
CONTROL
INSPECT (
DETECT

qeveee POtOsSwitch

A low cost, rugged and reliable photo-electric
relay/counter supplied complete with
optical heads.

Supply: 110, 240, 440V a.c. mains
Output: Model PR has 2 sets C/O relay contacts, 250V a.c. 6A
Model PC has 6 digit resettable electromechanical
counter instead
Controls: Sensitivity, make or break beam, time delay

Lamp: 6V, 2W M.B.C. Operates up to 3 metres

.... Details sent on request to. —

INDUSTRIAL
CONTROL
DIVISION

FARNELL INSTRUMENTS LIMITED
WETHERBY - WEST YORKSHIRE LS22 4DH - TEL: 0937 3541 or 01-802 5359

WW - 028 FOR FURTHER DETAILS

ELECTRONIC
INDUSTRIAL THERMOMETER

THE MODERN WAY TO MEASURE TEMPERATURE

A Thermometer designed to operate.as an Electronic Test Meter. Will
measure temperature of Air, Metals. Ligquids. Machinery, etc.. etc.
Just plug-in the Probe. and read the temperature on the large open
scale meter. Supplied in zippered vinyl case with transparent front
and carrying loop. Probe. and internal 1% volt standard size battery.

Model “Mini-On 1" measures from — 40°Cto + 70°C, price £17.50
Maodel “Mini-On Hi” measures from + 100°C to + 500°C, price
£20.00 (VAT. EXTRA}
Write for turther details to
HARRIS ELECTRONICS (LONDON),
138 GRAY'S INN ROAD, LONDON. WC1X 8AX
(‘Phone 01-837 7937)

WW—044 FOR FURTHER DETAILS

Ww-038 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, June 1975

The
e

n
MS PAGEANT
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Mordaunt-Short Ltd. are proud to announce their new high
performance loudspeaker system, the MS PAGEANT, incorporating
the first transducer of their own formulation and development.

By combining high power-handling capacity and exceptional
efficiency, the MS PAGEANT achieves accurate reproduction of
programme material at truly representative sound levels, while the
new Mordaunt-Short bass- and mid-frequency transducer affords
outstanding transient response and remarkably low distortion even
at large cone excursions.

The MS PAGEANT is thus a full-frequency high-fidelity
loudspeaker system to be used to advantage with compatible
equipment of virtually any power rating.

Frequency response 60-20,000 Hz t 3dB. Sensitivity 6.5V rm.s. (5.3 Watts)

for 96dB at 1 metre. Maximum Sound Level 110dB. Distortion Below13, THD,

200Hz-20,000 Hz. Continuous Programme Rating 20V r.m.s. (50 Watts)
contoured noise. Amplifier Power Compatibility 15-100 Watts per channel.
Dimensions 533mm high x 330mm wide x 230mm deep.

Recommended Retail Price (U.K.) £102.00 per pair, plus V.AT.

WWW americanradiohistorv com

2

Mordaunt-Short Ltd
Specialistsin
High-Fidelity Loudspeakers

| To receive immediatety fult information and the name and address of the
Stockists nearest 10 you. please compiete thus coupon and return i 10 us direct

_I
I Name |

I Address I

L g
The Causeway, Petersfield, Hants. GU314JT
Telephone: Petersfield (ST.D.0730) 4631-5
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Build up the network you need
with Barr & Stroud

Active Filter Modules

For maximum flexibility, the EF Series Active Filter Modules* are
well worth your consideration. They give Bessel, Butterworth or
Chebyshev responses, high-pass, low-pass, band-pass or band- stop
filtering, are solid-state, compact and fuily encapsulated.
They are equally suitable for general laboratory functions

or incorporation into standard equipment.

Your own external components are used for tuning and
response selection. Complete details are in pamphlets

1700 and 1732 ask for your copies today.

BARR & STROUD LIMITED
London Office: 1 Pall Mall East
London SW1Y 5AU

Tel: 01-930 1541 Telex: 261877

‘ BARR AND\

Glasgow and London

*EF10 Seres -
response down to d.c.
1Hz-30kHz cut-off.
12-36dB/octave
stop-band attenuation.

EF40 and EF41 Universal

band-pass and
band-stop with centre
frequencies 0-1 Hz to
10kHz — band-pass Q up
to 200 - band-stop Q
up to 10. Supplementary
operation in low-pass,
high-pass and all-pass
delay modes.

low pass, EF20 Series — high pass,
response up to 1MHz,
1Hz-30kHz cut-off,
12-13dB/octave

stop-band attenuation.

WW—017 FOR FURTHER DETAILS
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Valradio sinewave and square wave transvertors now incorporate
SILICON transistors resulting in greater reliability and more stable
performance at high ambient temperatures, including tropical
climates

TYPE D12/400S
A wide selection of types are available to drive practically any
equipment within the power rating

-
|

|

TRANSDUCER and RECORDER

AMPLIFIERS and SYST EMS

reliable high
performance &
practical controls.
individually
powered modules—
mains or dc option
single cases and up
to 17 modules in
standard 19" crates
small size—low

A random selection of types weight—realistic
Input Output Price prices.
C12/30S 12v DC 115/230v 30watts Sine wave £40.00
C24/60S 24v DC 115/230v 60watts Sine wave £58 20
D12/400S 12v DC 115/230v 400watts Sine wave £206.85 Fy|de
D12/500T 12y DC 115/230v 500watts Square wave £110.55 D .
D24/150T 24v DC 115/230v 150watts Square wave 23368 [ & Electronic
D12/250/24 12v DC 24y DC 8A 1 Laboratories
Please send for literature WW675 49/51 Fylde Road Preston Limited
VALRADIO LIMITED PR12XQ >
BROWELLS LANE, FELTHAM, MIDDLESEX, TW13 7EN Telephone 0772 57560 /
Tel. 01-890 4242/4837 N
W—053 FOR FURTHER DETAILS WW-—049 FOR FURTHER DETAILS
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RIGHT ON TARGET AGAIN

M252-M253 monolithic rhythm generators

Take one of these new MOS ICs, a few simple instrument combination, letting you swing to the samba or march to
oscillators and a variable clock and you've got a complete the bossa nova just as you like.
rhythms section to add te your electronic organ or other Both devices feature:
instruments. e Drive for 8 instruments
Each IC contains more than three thousand bits of ROM e Down beat output
storage, programmed with our standard or your custom content, @ Modulo -32 counter (24 for % rhythms)
to produce the 12 (M253) or 15 (M252) rhythm patterns. e Simple supply (+5 and - 12V or 17V and GND)
With the M253 the rhythms can be selected in ® External reset

SGS-ATES (United Kingdom) Ltd. Distributors in the UK: Distronic Ltd., Hartow 02796-32947 - Electronic Compenent Supplies Ltd.. Windsor,
07535-68101 - Hawnt Electronics Ltd., Birmingham, 021-7842485 - ITT Electronic Services, Harlow, 02796-26777 - REL Equipment & Components Ltd.
Hitchen, 0462-50551 - Quarndon Electronics Ltd., Derby. 32651.

WW—070 FOR FURTHER DETAILS
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STRIP CHART RECORDERS

Made in USSR MULTI-RANGE UNIVERSAL PORTABLE AC/DC
RECORDING VOLTAMMETER H390
Series H3020 Recorders Measurements 5-15-150-250-
o ranges. AC/DC: 500mA. 1.5-5 Amps
) Sensitivity: 8mA F.S.0. 5-15-150-250-
= D Speed of response: 5Hz 500v
f’ s : Chart width: 80mm per channel Accuracy: 1.5%0C. 2.5%AC
‘ . Chart drive: 230-250V AC mains Chart width: 100mm
{ ' Chart speeds: 0.1-0.2- 0.5-1-2.5- Chart drive: 220-250V AC mains
e - . 12.5-25 mm/sec Chart speed: 20-60-180-600-
£ 3 Time and event marker pens fitted. 1800-5400 mm/

PRICE: £78.00 hour

SWITCHBOARD PATTERN MINIATURE
RECORDING MILLIAMMETER H3100

Full scale deflection: 1mADC

Accuracy: 2.5%
OC resistance of
the coil: 18.100Q

Chart width: 80mm

Chart drive: 220/250V AC mains
PRICES: Chart speeds: 20-60-180-600-
Single pen model H3020-1  £80.00 1800-5400 mm/
Three pen model H3020-3 £130.00 PRICE; £44.00 hour

ALL THE ABOVE PRICES ARE EXCLUSIVE OF CARRIAGE AND VAT
PLEASE WRITE FOR FULL DETAILS TO:

Z&1 AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF
Tel: 01-727 5641 Telex: 261306

WW-—018 FOR FURTHER DETAILS

| “Swit;hing problems?
METER PROBLEMS? Rely on Zettler.

(ProduCing 30 basic types Our product range W
of relay and 15.000 variants comprises:
with regard to contact Low profile (flatform) -
stacks, terminals, energizing Timing - Miniature - Low
current and contact contact capacity - Herme-
material, Zettler 1s among tically sealed - Stepping -
the largest manufacturers Mains switching - Latching -
of electro-mechanica! Contact stacks - Solenoids
components.

Miniature Relays
AZ420...439

International standard relay.

2, 4. or 6 change-overs.

Plug-tn type saves maintenance costs.
Coil voltages. 1.2 to 180 Voits D.C

6 to 240 Voits A.C

Life expectancy to 100 million
operations.

Baianced spring-held armature allows
operation in any mounting position.
Relay extends only %" from PC bcard
when used with right-angle socket.j

A very wide range of modern design
instruments is available for 1014

days’ delivery. We resolve your switching problems rapidly and expertly. Please
contact us for further details.

Full Information from:

Zettler
HARRIS ELECTRONICS (London) ZETTLER 0.
Equitable House, Lyon Road
138 GRAYS INN ROAD, w.C.1 Phone: 01/837/7937 Harrow, Middx. HA1 2DU, Tel. (01) 8636329

A member of the worldwide ZETTLER electrical engineering group, est. 1877

WW-—039 FOR FURTHER DETAILS ! WW-—014 FOR FURTHER DETAILS
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jii-Fi SPEAKER OFFE,

BOOKSHELF SPEAKERS w LF m,% <
ATAWMOST

{ Neat,compact size- 62 cube

4' Ideal for stereo or quadrophonic systems

[ Big performance over I0 watts RMS

[ Frequency response from 50 Hz to I8 kHz
 Real teak or walnut finish

LIMITED NUMBER oLy

£77-50

per pair inc.p&p

BC| TR ANSFORMEBERS

Standard & types to specification are covered
below:

Mains: Isolating & Auto 100VA-6KVA.  Pulse: Thyristor firing & flash
Small/medium equipment 1VA-600VA.  tube trigger.

'C’ core — open & oil filled — shell & )
astatic. Inductor: Smoothing. tuned

filter. mains filter.
Audio: Balanced Input — 30 } )
HZ-30KHZ. Output 1-100W femte: Linear. pulse,
30HZ-15KHZ. inverter.

Wound Electronic Components Ltd
Excelsis Works, Gogmore Lane,

—
Order now while stocks last - Send PO. or cheque to: S Chertsey, Surrey KT16 9AP
TA.P.A Group Ltd, Dept WW1, 9¢ High St, Bramley, Guildford, Phone: Chertsey. 65147
Surrey )

RCA’s new 3-inch scope...
an entire servicing system

”~ v rr

P A

2. It's a “Quicktracer” Transistor/Diode
and Component Tester. Typical junction
wave form.

1. It's an 8MHz general purpose scope.
Typical composite TV video signal.

3. It's a Vectorscope for colour TV AFP 4. It's a “ringing’ tester for coils, yokes,
C alignment. Colour bar generator used\ transformers. Typical ringing test pattern.

for test signal. .

i ©) A 5. ltincludes the WG-400A Direct
For full information on the new W0-33B, o é \\\ Law-Capacitance Switch Probe and
contact RCA Electronic Components e ’ Cable with BNC type connector, and a

Sunbury-on-Thames, Middlesex Tel: Sunbury 85511  special “Quicktracer” probe.
or an appointed RCA (EC) Distributor: .

ELECTRONIC COMPONENT SUPPLIES (WINDSOR) Ltd
Electronic

Thames Avenue, Windsor, Berkshire Tel: Windsor 68101

EDMUNDSON ELECTRONIC COMPONENTS Ltd 30-50 Ossory Road. London SET 5AN Tef: 01-237 0404 “c" K

BLACK ARROW ELECTRONICS Ltd Millbrook Road. Yate. Bristol BS17 SNX. Tel: Chipping Sodbury 315824 Components
WW~—033 FOR FURTHER DETAILS
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: HOW GAN YOU MEASURE FREQUENGIES 7 180 MHz
WITH A STANDARD 20 MHz DFM?
A: BY USING A ‘CATRONICS’ PRESGALER!

COMPLETELY AUTOMATIC IN OPERATION, this exclusive unit enables you to measure frequencies between 1 MHz and approx. 180 MHz
without any range switching, input level control adjustment or other operation. The signal is connected to the input socket on the Prescaler and the

~ 10 output s connected to a standard DFM capable of measuring up to 18 MHz

Uses ‘state of the art’ ECL integrated circuits for PR|CE £3 +VAT A full range of Digital Frequency Meters is also

- v v v v v e v

accuracy and reliability. Built-in mains PSU or ONLY +4°P P.P. available from 5 digit 40 MHz models to 7 digit
will operate on battery supply for portable use. Dellvery': ‘enen"y from stock: 180 MHz models — write for details.

CATRONICS LTD., 39 POUND STREET, CARSHALTON, SURREY Tel: 01-669 6700

WW—015 FOR FURTHER DETAILS
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Now Dixons Technical
save you up to £135

oh CCTVequipment.

Lol ” O COETER ST i, PO
OFDCUSO VLN Ov » n?@
M NATIONAL ™83

Only someone with the big time buying power of
Dixons Technical could bring you an amazing £135 saving like
this on this video duc. The camera alone would cost you £320.
And a comparable monitor would set you back about £100. finder,and an internal/external sync switch.
Now Dixons Technical bring you the superb viewfinder They also include an optional focus knob, a viewfinder selection
camera for just £220, plus VAT And the 6" monitor for only £65. switch, an intercom connection, and an on/off switch with pilot
light. All are located at the back of the camera. Beam focus and
target controls are on the side of the camera where they are
unlikely to be misadjusted. At £220 this camera is quite a buy.

center. All controls on this camera are within
easy reach of the operator. They include
brightness and contrast setting for the view-

The TN 63 CCTV Monitor
This 6" model is very advanced for its size. Its horizontal

resolution capacity is greater than 600 lines at center so you — e ———— . . — — —
get a video image that's clearly defined and highly detailed. To: Dixons Technical Ltd

Since the TN 63 is a studio model there are independent video I 3 Soho Square London W1 Tel 01-437 8811

and sync inputs. And the front mounted control knobs make Please send me full details of the TN 63 CCTV Monitor,

fast tuning and picture adjustment easy. It's a real giveaway at and the WV=341N Viewfinder Camera.

£65. Also available, 3 monitors in standard 19" rack £195.
Name

The WV=341N Viewfinder Camera Addkress

Its compact design and lightweight housing, it weighs just -
57kg, makes this camera one of the lightest full performance I D IXOoNSsS

cameras on the market. And the 4-5” diagonal viewfinder ?wcg I'ng'gl =
provides bright detailed images with a resolution of 550 lines at Ww 0.6 | -

—————— ——— — — ]
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=
Decades ahead of the rest!
@

LOGITEK produce a range of
exciting new products designed to
meet the needs of the professional
equipment user at realistic prices.

One of these is the DB5R decade
resistance box. Using thumbwheel
switching this unit covers a range of
10 enms to 1 megohrn in five decades.

* Metal Fitm Resistors.

* 2% Guaranteed accuracy.
* Low Temperature Co-efficient.
* Tough Polystrol Case.
* 4mm Sockets.

* Ex-Stock Delivery.

decade resistance box DBSR

selocted tor the

DESIGN
ENTRE
LONDON

Selected by the Design Council for The Design Centre, London

18
£ .66 (+25pR&R) 1 g \y Logitek Electronics Ltd.

Excluding VAT.
13 Carron Place, Kelvin Industrial Estate, East Kilbride G75 QUU.
Telephone East Kilbride 42911

Distributors and Trade enquiries invited

WW--031 FOR FURTHER DETAILS
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WOW & FLUTTER Meter

Fully transistorised

Type for high reliability

Versatile
Meets in every respect all current specifications
1742 for measurement of Wow, Flutter and Drift
on Optical and Magnetic sound recording/reproduction
Acclaimed as the World's leading equipment using film, tape or disc
telescopic tiltover tower 1n the High accuracy

with crystal controlled oscillator

field of radio communication oned
Models from 25" to 120 Simpie to use
accepts wide range of input signals with
@ no manual tuning or adjustment
Two models available:
Look for the name Type 1742 'A’ BS.4847: 1972 DIN 45507
CCIR 409-2 Specifications

STRUVIECH Type 1742 ‘B’ BS 1988: 1953 Rank Kalee

Specifications

Strumech Engineering Co Ltd
Coppice Side, Brownhills, Walsall, Statts [E! AL
- Rank Filin Equipment, PO Box 70

RANK FiLM Great West Road, Brentford

Middlesex TW8 9HR
EQUlpMENT Tel: 01-568 9222- Telex 24408- Cables Rankaudio Brentford

For further information please address your enquiry 10

WW—026 FOR FURTHER DETAILS
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_The plus factor*
1n test equipment

PAL TV

Pattern
Generator

PM 5509
@ Full coverage I F-;
Bands I, III, IVand V
@ Electronic tuning with  VCR outputs

5 preset channels @ External video and
@ 10 test patterns (colour  sound modulation
and B & W) possibility

@ Adjustable chroma’ @ NTSC version
burst and HF-amplitude  available: PM 5512

@ Special sync, video and

Plus a complete range of
compact (Mcilloscopes

b Foba il
AT
Mol
ATH R BT A P

Wireless World, June 1975

Measure airflow
* accurately
foronly£67-00

The AVM500 gives accurate and immediate metering of
airflow. The standard scale is between 0 and 30 metres/
second (70mph). Other calibrations can be supplied at
cost.

Airflow is measured by a constant temperature bridge,
supported on a lightweight probe, which is connected by
cable to the meter. Operation is by battery. The AVM500
. is therefore extremely quick and easy to move and instal.
i A recording instrurpent is available.
&,

I D AR R GRS
Please send details of your AVM500. | am interested in wind I
measurement for

Name .. . . .. Position . . _.

Company .

\ Address. ... .. ... ...

i Prosser Scientific {nstruments Ltd
i Lady Lane Estate Hadleigh Suffolk
Tel Hadleigh (047-338) 3005

Pye Unicam Ltd

Philips Efectronic Instruments Dept
York Street Cambridge England CB1 2PX
Tel Cambridge (0223) 58866 Telex 817331

PE e T T I——

WW—037 FOR FURTHER DETAILS

1 ATTENUATORS
5 Watt  TERMINATIONS
IMPEDANCE
TRANSFORMERS

FAST DELIVERIES

FROM
ASPEeN aectronics limited

18a HIGH ST NORTHWOOD MIDDX HA6 1BN

LOW COST

TELEPHONE NORTHWOOD 27688

—
WW-—054 FOR FURTHER DETAILS
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B & N RADFORD MONITORS

The Original Sound

Designed by Arthur H. Radford and manufactured under licence to Radford Acoustics Ltd.
The B & N Radford Monitor 180 is a direct radiating 180° omni-directional system using 5 Radford

B&N Drive units of the highest quality.

The B & N Radford Monitor 90 is a direct radiating 90° system using 3 Radford Drive Units of the

same high quality.

MANUFACTURED IN THE UK BY B & N AUDIO DEVELOPMENTS LTD.

- You_ can w enjoy the g

that

B

Bnd now for brochures & dé
td sole distributors

Graham A. Taylor (Hi-Fi) Ltd.
13 Famet Avenue, Purley, Surrey
CR2 2DN, England

Tel: 01-660 4780

A e
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BYWOOD

The company with the largest range of full spec. devices with
new prices from 1st May

DISPLAYS CLOCK CHIPS

DL707 £ 1.70 MM5311 £ 5.18
DL704 £ 1.70 MM5314 £ 444~
DL701 £ 1.70 MM5316 £ 9.25
DL747 £ 245 MK50250 £ 5.60%
DL750 £ 2.45 HEEC2 £ 8.50
DL746 £ 245 CT7001 £ 7.30¢
3015F £ 1.25 CT7003 £ 7.30
3017F £ 2.00 CT1003 £ 7.30
RDSI £ 8.00 CT6002 £15.00
RDM2 £24.80 TMS3952 £10.50
DG12 £ 1.20 “Available in a MHI kit.

5LT01 £ 5.80

Other chips and displays usually available
ring for details or SAE for catalogue and prices

VAT on clocks, clock chips and displays still 8%
We advise the use of sockets for ali ICs. 24/28/40 pin £1.00

BYWQOOD ELECTRONICS
181 Ebberns Road
Hemel Hempstead
Herts. HP3 9RD
0442-62757
All prices on this advert exclude VAT
Terms' CWO, Access, Barclaycard (Quote card no.)

WW—094 FOR FURTHER DETAILS

PROFESSIONAL
TAPE TRANSPORTS

and multi-channel electronics
for studio and industrial use

Type 19
25mm model

Tapewidths up to 25mm

Speeds: 3mm/s minimum up to 152cm/s max
2 and 4 speed models

Reel Capacity up t0 29cm

Remote Control Facility

Tape Tension Control

Automatic interfock against misuse

% Special models to customer requirements

BRENELL ENGINEERING CO LTD

231-5 Liverpool Road. London N1 1LY. Tel: 01-607+8271
AT T TR e e IR e B SR

WW —057 FOR FURTHER DETAILS
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Football — 2 or 4 players

2 or 4 players
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Snare the Square

1 player

Thereis

onlyone
way to
manufacture

Tennis — 1 or2 players

Make %

Wireless World, June 1975

contact with

Teonex

for electronic valves (a really comprehensive range), semi-conductors
(a wide variety), integrated circuits. Prices on request.

video games

Teonex offers more than 3.000 devices They are
competibvely priced and they are superlauve in
performance, because the company impose: net
quality control Teonex concentrates entirely on export
and now operates 1n more than sixty counines, on
Government or private contract All popular types in

the Teonex range are nearly always available for
mmediate delivery.

Wime now for technical speciications and prices
1o Teonex Limuted 2a Westbourne Grove Mews
London W11 2RY  England

Cables Tosuply London W11 Telex 262256

-one

FEATURES:

Digital score read out on screen.

Simulated audio tones.

Bats reflect at five different angles determined by
the player.

Automatic ball serve and speed change.

All bats can move in any direction.

Compatable with all world wide receivers.

Fully interlaced picture.

For the first time, one single LS| chip is available which
provides seven video games. Tennis, footbail and ice
hockey for two or four players and a single player, snare
the square

Each of the seven games 1s, 1n it's own right, more
sophisticated than any other game of it's kind The
device runs for weeks on a standard nine volt battery
and requires only a few external discreet components to
provide a working game. A product of space age
technology, this NEW LSI CHIP represents a break
through in the video games industry

Designed for the consumer market. it permits the
manufacture of elaborate low cost home games

Logic Leisure are World Distributors for this device
and are seeking a limited number of International
Video Game Manufacturers for exclusive agencies.

Electronic valves, semi-conductors and integrated circuits available only for export.

sounds international

WW—016 FOR FURTHER DETAILS

&
LOGIC
\! LOGIC LEISURE LIMITED.
é é CONTACT
CHRISTOPHER CARY,
l MANAGING DIRECTOR,

KINGFISHER HOUSE,

68 PARK ROAD,
NEW BARNET, HERTS.
TEL 01-4409173/4

o TELEX: 256247

WW —042 FOR FURTHER DETAILS

NEON
FILAMENT
AND LED

INDICATORS

52 Silver Street,

Stansted,

Essex.

Tel: (0279) 814929
EERMNMEUS Telex : 81675 Jaylamps

Ll STN STDO3M

=

i

Manutactured in the UK
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SIEMENS

Your guarantee of a good
reception.

Designed and developed to meet branch of the industry using high
the most stringent demands of our frequency amplifiers or oscillators,
own equipment, Siemens signal around 3dB). And in the power send the coupon now for our leaflet.
and medium power transistors bring spectrum, outputs range from 200 Siemens Limited, Great West
the highest standards of qualityand mWto 13 W. There is also a wide House, Great West Road, Brentford,
reliability tothe GHzrange. selection of pin diodes or high Middlesex TW8 9DG.

They offer a comprehensive frequency varactor diodes. Tel: 01-568 9133.

choice in both frequency and power Two other notable features are I— ——— i ——— i —
ranges. In the frequency spectrum very competitive prices and short 4 To: Marketing Services Division,

[ Pin diodes [] Varactor diodes
[ Oscillators

500 MHz —- 5 GHz, Siemens give lead times. All of which makes T ; Siemens Ltd., Great West House,
you no less than 20 devices, ina Siemens transistors ideal for use in 8 Great West Road, Brentford,
total of 8 package variations. Every  many high frequency applications. + g Middx. TW8 8DG.

one meets the most demanding So, if you are involved in antenna e % Please send me your leaflet. My
specifications. Like those on amplifiers, CATV/MATV systems, {k& specific interests are:-
cross-modutation and noise — (only mobile radio, test equipment or any g [] High frequency transistors

Highfrequency I
transistors from .E poer

Siemens.

wWw3

www.americanradiohistorv.com


www.americanradiohistory.com

a26

Purpose-built servo and
actuator systems using
standard components

McLennan Engineering Ltd.-have considerabte experience
in the solution of actuator and servo problems using
synchronous, stepping and DC motor techniques; an
important facet of our skill lying in purpose-designing
around standard components for speed and economy.
The hlustrations show a selection of modules from
the standard range and include the new EM/ 100/100A
servo drive system. All items are available
individually or can begﬁypplied engineered to
custom-butlt systems.
1. EM 100/100A SERVO AMPLIFIER. A new additinn to_thg
range. A compiete servo drive system including ;
power supply which is eminently suitable for
driving printed circuit motors and other
servo motors up to 1/6 h.p. EM 100 - output
+24V, 4 amps continuous, 45 amps peak.
EM 100A - output 24V, 7 amps
continuous, 75 amps peak.
2.DC SERVO AM 1006S .
With integral potentiometer. Max: 8
continuous output Torque 2
14.6 kgcm at 7 r.p.m. &
3. LOWINERTIA NC SERVO MOTOR
QOutput-5W .
4. CONTROL AMPLIFIER EM 40 Output *+ 15V 0.5 amp
5. TYPICAL PRECISION GEARS 120 to 32 DP

Wireless World, June 1975

McLennan Engineering Ltd
Kings Road, Crowthorne, Berkshire.
Tel: Crowthorne 5757/8.

WW—036 FOR FURTHER DETAILS

SGOREXGIDR2'51

3% accuracy — which

The precision scope for
the demanding engineer

» DC-25MHz,

just about summiates
this 25MHz
dualstrace Instrument .
from Scopex.

A prafessional scope
by any standards
—yetat £225°Ina

price bracket far gt

below its design
spetification.

full screen
* Measuring
accuracy 3%
+ Signal delay on
both channels
* Trig level and
polarity from
one simple control’
* ‘Wide timebase range,
200 ns/cm to 200 ms/cm
* Sensitivity
10mV/cm to 50 V/cm
» High brightness
PDA tube
* Lightweight
portability

Write or ‘phone for dstai/s.
Scopex Instruments Limited,
Pixmore Industrial Estate,
Pixmore Avenue,

Letchworth, Herts. SG6 1)

Tel: Letchworth (04626) 72771

WW—099 FOR FURTHER DETAILS
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Forallwhowantto
knowabout _
electronic circuits

Here's a book of very special appeal to all
concerned with designing, using or

understanding electronic circuits. It comprises o =
information previously included in the first ten C|rcu
sets of Wireless World's highly successful I -

Circards —regularly published cards giving
selected and tested circuits, descriptions of
circuit operation, component values and ranges,
circuit limitations, modifications, performance
data and graphs. Each of the ten sets —including
additional circuits — in this magazine size hard
cover book has been updated where riecessary,
and is preceded by an explanatory introduction.
Circuit designs (1) is the first collection of its
kind.

Collected Circards

P Williams, J Carruthers, JHEvans ' J Kinsler

Circuits covered are:

Basic active filters
Switching circuits
Waveform generators
AC measurements
Audio circuits
Constant-current circuits
Power amplifiers
Astable circuits

Optoelectronics A WIRELESS WORLD PUBLICATION
Micropower circuits

A new book fromWireless World

'l  ORDERFORM

: . To:General Sales Department, NAME (please print) . . .. ... . ... ... .. .
IPC Business Press Limited.

: Room ||, Dorset House, ADDRESS .. ... :

I Stamford Street, London SETSLU.

: Pleasesend me . . . . . . copy/copies of

I Circuit Designs — Number | at £10.40 :
each inclusive. | enclose remittance - Company registered in England and a subsidiary of Reed

: value £. . . . ... (cheques payable to International Linvted Registered No 677128 Regd. office

I IPC Business Press Ltd.) . Dorset House, Stamford Street. London SE1 9LU.

\———————————————————————————————————————————'
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High-stability
VHF
receiver

transmissions.

Member of Marconi Communication Systems Limited

Alvechurch Road, Birmingham B31 3PP, England
Telephone: 021-4752231 Telex : 337081

A GEC-Marconi Electronics Company

The 1990R Series of Eddystone General
Purpose VHF Receivers provides reception
tacilities for AM, FM, CW and pulse

Model 1990R/1 covers the band 25-235MHz. | is also made for operation with
externally derived oscillator signals
as an alternative to continuous tuning
with the free-running local oscillator.

Model 1990R/2 has additional ranges
extending the coverage to 25-500MHz.

All 1990R receivers are equipped for
high-stability working with either
asynchroniser (illustrated) or a
10-channel crystal facility. Provision

Eddystone Radio Limited

WW —063 FOR FURTHER DETAILS

ROGERS

AUDIO TEST
EQUIPMENT

A comprehensive, versatile range
of test equipment primarily
designed for the measurement of
high quality audio equipment but with
additional applications in the
electronics industry in general. The
equipment is of particular interest
1o the professional audio engineer,
recording studios, broadcasting
authorities and educational
establishments.

DM344A Distortion Factor Meter. Designed to make accurate and rapid
measurements of total harmonic distortion generated within high quality audio
amplifiers, recording and transmission equipment. Selling Price: ¢/ w Bench
Case £175.00 + VAT.

$324 Low Distortion Oscillator. Generates a pure sine wave and has been
designed as a general purpose low distortion signal source. The primary
application, used in conjunction with the DM344A, is the measurement of total
harmonic distortion. Selling Price: ¢/w Bench Case £80.00 + VAT.

AM324 AF Millivoltmeter. Designed for voltage measurements in the audio
and low RF ranges and principally for measuring low level signals in high
impedance circuits. Selling Price: ¢/ w Bench Case £75.00 + VAT.

PS1A. Regulated Mains Power Supply. Selling Price: £18.50 + VAT.

Model ‘A’ Noise wuunerator. A

C e portable battery operated unit designed

e T for carrying out listening tests on

%y’%@iyr zi« “a loudspeakers. 'Pink’ or ‘White' noise

e, i 1§ can be selected and output can be

continuous or burst. Output is contin-

e e NPT Gously variable. Selling Price: £37.50
b + VAT.

Full Colour Literature describing the complete range may be had on request
ROGERS DEVELOPMENTS (Electronics) LIMITED

4/14 Barmeston Road, London SE6 3BN, England
Telephone: 01-698 7424/4340

ANADEX CF-700

1 GHz COUNTER
FOR £475

REROIVTON mone

TR

’ - 4 -
Features inciude: —
* 1 GHz count rate with 1Hz resolution
* 30mv sensitivity with high overload capa-
bility
* 8 digit 'SPERRY" display
Also: Model CF-710 giving 0.001Hz resolution up to
10k Hz

a S p e n electronics limited

18a HIGH STREET, NORTHWOOD, MIDDX
HA61BN
TELEPHONE NORTHWOOD 27688

WWw-—-011
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TEAC A33400) ERES I ITA104
4-CHANNEL r R (E MODULAR MIXER
RECORDER | ; Zﬁiﬁ:(} ‘ ' : TR )

Highly so- . < St r >

phisticated

design fea- 8 R e

tures n- " -t 7 g ’

clude servo | L - Fiive s CCEI 7

tape tension, - “a . .

full  deck { ‘.!“.
A28 WRRER A—-QER logic. crystal '

controlled

servoelec-

tronics. 3

speeds, tape

£569 NomE  fous
e AZ77 SERIES Mk4
-.‘**,n@a. g—qI st .

¥ T i 9 3

been consis- Ten balanced inputs; four output groups. 4 himiters,
tently im bass mid and treble EQ, modular construction,
proved over 4 headphone monitoring. Extremely high quality
the past 3 i 1 constructicn only matched by mixers costing around
years an | £1,000

1s now avail- '

et Mk 4 8 , : 104 £647

version !
The wide
Industrial version upgraded to studio requirements, choice of & 204 £990

with increased signal to noise performance and specifications &8
improved reliability. Four totally independent channels includes - EIGHT OQUTPUT £1 260
each with sel sync, input mixing, switchable VU's and éersmns tor n
all the facilives for easy multitracking This industrial uplicating r
model 1s in more studios than any other version and logging 1 IMMEDIATE DELIVERY
applications ta g
s Aya/lab/e only from ITA 5?(9:6?3‘:; Hire service ; £2 7 5
emi-pro version also available) fastestser- , Check our prices rom PR} EX | VAT
IMMEDIATE DELIVERY vice IMMEDIAT S DELVERY CES EXCLUSIVE OF v

Also available for hire

5 Pratt Street, London NW1 OAE

Industrial Tape Applications Telephone: 01485 6162, Telex: 21879

WW — 089 FOR FURTHER DETAILS

JIERIIAVEX Y5 BNt Eiotiirivt®

The International Audio-Visual Aids
Exhibition 8/11 July L &
The National Hall, Olympia, London e Sl

E
,/,,
3™ @ ‘
INTER NAVEX 75 is being held under the auspices , w 'gg . .
of the EFVA/NCAVAE and organised by .

Brintex Exhibitions Ltd.
178/202 Great Portland Street, London W1N 6NH

BAILEY/BURROWS/QUILTER PRE AMP This is the tone control section of the best

pre-amp kit currently avalable. Consider the advantages First quality fibreglass
EXHIBITION HOURS. printed circuits with froller tinned finish and all component !ocations printed on reverse
. Low noise carbon film and metal film resistors throughout *Finest quality low-noise

ganged controls with matched tracks and shafts cut to length ~Well engineered layout for

TueSday, 8th July 9-30 a-m- tO 6.00 p.m. total stability Special decoupling and earthing arrangements to eliminate hum loops

Controls, switches and input sockets mount duectly on the boards to :TOTAL_LV

Wednesday, 9th July  9.30 a.m. to 6.00 p.m. Eb'n“l”,l,'.‘s:fouﬁ(':;?eéﬁv‘Qﬁsfhe“i,"éé’%"e"a‘in 00 ey o by thetr shan bushest You syl have
to wire them u

ThurSday, Ioth July 9-30 a-m. tO 6-00 p-m. We mcorporapte the Quiiter modification which is most important as «t reduces distortion

- and increases the bass and treble control range
Frlday, Ilth July 9.30 a,m_ to 4,00 p_m_ As can be seen from the photograph the tone control unit is very slim {only 13" from
tront to back) and may therefore be used in many other applications than our Bailey
metalwork which it is designed to fit
METALWDRK AND WODDEN CASES These have been under review for some time
please send for latest information
F.M. TUNER This latest addition to our range is designed to offer the best possible
performance allied to the ease of operation given by push button varicap tuning. We
have taken great care to look atter the constructors’ pomnt of view and there are no
oils to’ wind. no RF circuits to wire and no alignment is required. in fact the whole unit
can be easily compieted and working in an evening as there are only 3 transistors one IC
and two ready built and aligned modules comprising the active components. We have
abandoned the concept of having a tuner as large as the amplifier and this new unit has a

frontal size of only i n 4 in. It can be mounted on the side of our Bailey amplifier
metalwork thus turning it ito a tuner/amplifier whilst only increasing its width by 15 in
Cost of tuner chassis {no case} 1s £22 for mono £25.45 for stereo Metal case £3.65

An extended wooden case 1o fit tuner and amplitier will be oHered shortly

STUART TAPE CIRCUITS Our printed circuits afd components offer the easy way to
convert any suitable quality deck into a very high quality Stereo Tape umit. Input and
output levels suit Bailey pre amp. Total cost varies but around £35 1s all you need. We can
offer tape heads as well if you want new ones

All above kits have tibreglass PCB’s. Prices exclude VAT but P&P is included

FURTHER INFORMATION ON ALL KITS FREE if yousendusa9in. ¥ 4in S.AE.
REPRINTS Post free no VAT

Bailey 30W 18p.

STUART TAPE RECORDER All 3 articles under one cover 30p.
BAILEY/BURROWS/QUILTER Preamp circuits, layouts and assembly notes 16p.

All prices exciude VAT.

Penylan Mill, Oswestry, Salop

Personal callers are always welcome. but ptease note we are closed all day Saturday

WwWWw americanradiohistorv com
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S-2020TA STEREO TUNER/AMPLIFIER KIT

| NEW PRODUCT | SOLID

A high-quality push-button FM Varicap ; R B 337} EESEEERE z‘:;:oc,? NY
Stereo Tuner combined with a 20W r.m.s. S e E

per channel Stereo Amplifier.
Brief Spec. Amplifier: Low field Toroidal transformer, Mag. input, Tape In/Out facility (for noise reduction unit, etc), THD less
than 0.1% at 20W into 8 ohms. All sockets, fuses. etc. are PC mounted for ease of assembly. Tuner section: uses Mullard
LP1186 module requiring no RF alignment, ceramic IF. INTERSTATION MUTE. and phase-locked IC stereo decoder. LED
tuning and stereo indicators. Tuning range 88—104MHz. 30dB mono S/N @ 1.8uV.THD typ. 0.4%.

PRICE: £47.95+ 99p p&p+ VAT..

NELSON-JONES STEREO FM
TUNER

A very high performance tuner with Brief Spec. Tuning range 88-104MHz. 20dB mono quieting @ 0.75uV. Image

$ 70200 °

dual gate MOSFET RF and Mixer rejection— 70dB. IF rejection—85dB. THD typically 0.4%.

front end, triple gang varicap IC stabilized PSU and LED tuning indicators. Push-button tuning and AFC
tuning, and dual ceramic filter/dual unit. Choice of either mono or stereo with a choice of stereo decoders.

ICIF amp.

PRICE: Mono £25.46 + 85p p&p+ VAT;
With Portus-Haywood Decoder £31.96 + 85p p&p+ VAT;
With ICPL Decoder £29.73 + 85p p&p+ VAT.

[ NEW PRODUCT |
S-2020A AMPLIFIER KIT

Developed in our laboratories from the highly successful ‘‘ TEXAN’
design. PC mounting potentiometers, switches, sockets and fuses
are used for ease of assembly and to minimize wiring.

Typ. Spec. 20+ 20W r.ms. into 8-ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N 72dB. Head-
phone output. Tape In/Out facility (for noise reduction unit, etc). Toroidal mains transformer.

PRICE: £29.954 99p p&p+ VAT.
STEREO MODULE TUNER

A low-cost Stereo Tuner based on the Mullard LP1186 RF module
: =it requiring no alignment. The IF comprises a ceramic filter and high-
performance IC Vi artable INTER STA TION MU TE. PLL stereo decoder IC.
Typ. Spec. Sens. 30dB S/N mono @ 1.8pV. Tuning range 88—104MHz. LED sig. strength indicator. LED Stereo indicator.
THD typically 0.4%.
PRICE: Stereo £26.32+ 85p p&p+ VAT. Mono £22.40+ 85p p&p+ VAT.

ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES, NUTS AND BOLTS,
KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND COMPREHENSIVE INSTRUCTIONS.

SUB ASSEMBLIES
BASIC NELSON-JONES TUNER :

Supplied as a printed circuit board with all components and screening box to build a varicap tuner module. Performance
spec as above for complete N-J Tuner. For suitable stereo decoders see below. (Illustrated without screening box.)
PRICE: £12.88+ 25p p&p + VAT.

ﬁodocc

BASIC MODULE TUNER
Supplied as a printed circuit board with all components ana screened Mullard LP1186. to build a mono or stereo tuner module.
Performance spec as above for Stereo Module Tuner complete kit.

PRICE: Mono £11.11+ 25p p&p+ VAT; Stereo £13.89+ 25p p&p + VAT.
PORTUS HAYWOOD PHASE-LOCKED STEREO DECODER
Mk II version of this design (WW Sept. 1970). The lowest distortion phase-locked stereo decoder kit avanlable (Typ.
0.05% @ N-J Tuner O/P level). Separation 40dB up to 15K Hz.
Complete kit comprises PCB and all components, inc. stereo LED.

PRICE: £7.68 + 25p p&p+ VAT.

PHASE-LOCKED IC DECODER S
Integrated circuit phase-locked stereo decoder based on the MC 1310. THD typically 0.3%. Separation 40dB @ |KHz. g -

PRICE: £4.27+ 20p p&p + VAT. £

PUSH-BUTTON UNIT

The six-position push-button unit used in our tuners and tuner/amp Each track has the required diode law for stability of
tuning. There are approx. 40 turns on each button and there are six separate moving pointers. An AFC disable switch is
incorporated with each button. The unit is finished in black with red pointers.

PRICE: £3.00+ 20p p&p+ VAT.
Please send SAE for complete lists and specifications.

Portwood Industrial Estate, Church Gresley, Burton-on-Trent, Staffs, DE11 9PT.
INTEGREX LIMITED, el Swadiincote (0283 875432 Telex 377106, o

WW-—076 FOR FURTHER DETAILS
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Transit
Damage

cost you? ||

In damaged goods. In doubled
delivery charges. It need not cost
you a penny. Because it needn’t
happen. PROTECTOMUFFS
are tough, padded, weather-
proof, dustproof. They are
tailored to fit your product.
Slipped on in seconds by un-
skilled staff, they provide all the
packing required. And because
they are re-useable again and again and again, packing costs
become a non-recurring item. Be like Hoover, Ferranti, Rediffusion
— use Protectomuffs and show your customers you care.

----- PUTEBTUIYERS—

TRADE MaARK

-
: |
| To JOHN EDGINGTON & CO. LTD. :
| 47 Old Woolwich Road, Greenwich, London SE10 9PU (01-858 7014-6)
: :
| |
|
|
|
1
|
|
[}

Send me details of Protectomuffs

SIMPSON

260-6P MULTIMETER

The Simpson Multimeter

is so soundly constructed

that it is capable of

taking a lot of punishment

—in the lab orin the

field. The tough rugged case
houses a Taut Band

suspension movement,

fast transistorised cut-out |
with re-settable push button h, e
and covers 33 ranges

Couple this to a wide range

of accessories, delivery

ex stock, fast and efficient
service department, and

your problems are solved

for only £39.50 + V.AT

Simpaon

BACH-SIMPSON (U.K.) LIMITED

TRENANT INDUSTRIAL ESTATE

WADEBRIDGE, CORNWALL PL27 6HD
WADEBRIDGE (020881) 2031 TELEX 45451
ELECTROPLAN LTD ROYSTON 41171

RADIO SUPPLIES (COMPONENTS) LTD HARTLEPOOL 5750
AJ ELECTRICS LEEDS 604 988

/‘“
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1 0 50 microns

...that’s OGLI’s
LR. Filter capability.

OCLI manufacture a wide variety of Infrared Filters
which fully cover the 1 to 50 micron spectral region.
Strict quality control and inspection ensure that all
OCLI I.R. Filters possess superior performance
coupled with the highest degree of environmental
stability and physical durability.
The range available includes SQUARE BAND, WIDE
BAND, and LONG & SHORT WAVELENGTH
PASS Filters.
Typical performance characteristics of an OCLI I.R.
Square Band Filter used to isolate the CO band in a
pollution detection application are shown below.

Illlﬁ s

i
=

Other fields benefiting from OCL! [nfrared
Filters{Coatings include.

GAS ANALYSERS/DETECTION SYSTEMS
PASSIVE THERMAL IMAGING SYSTEMS
FIRE DETECTION

OPTICAL PROXIMITY FUSES

INFRARED SPECTROSCOPY

INFRARED PHOTOGRAPHY

SPACE RECONNAISANCE

OCLI

{European Manufacturing
Division)

OCLI Optical Coatings Ltd.,

Hillend Industrial Estate,
Dunfermline, Fife, Scotland KY11 5JE.
Tel. Inverkeithing 3631 (038-34 3631).

Telex. 72307.

SPANNING EUROPE

WW-—013 FOR FURTHER DETAILS
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i JISKCDT R POWER AMPLIFIER

120 watts RMS into 4 ohms

NEW

rm<mer o

WITH @ i g
M
crystal accuracy! 1L
% SERVICING DIGITAL TRANSMITTING 54150*-""‘5
INSTRUMENTS 5 9
& TEST GEAR CALIBRATION ﬂ“:E I

® RADIO MEASUREMENTS
® TELEMETRY CHECKING
& HI-FITESTING For full details on our range of mixers, amplifiers and
% DIGITAL CONTROL SYSTEMS CHECKOUT light control units, contact:

ICELECTRICS LTD

15 ALBERT ROAD, ALDERSHOT
HANTS. TEL: 0252 28514

WW —083 FOR FURTHER DETAILS

~ S,

L AL
~FAST!

FEATURES

e
AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND

Tel: Horley (02934) 5353

Telex: 87116 (Aerocon Horley) - Cables: Aerocon Telex Horley

% QUARTZ CRYSTAL’CONTROLLED ACCURACY
& STABILITY WW~—032 FOR FURTHER DETAILS

% USES PHASE.LOCK LOOP SYNTHESISER -~
TECHNIQUES

% PRECISE DIGITALLY SET FREQUENCY —
WITHOUT OUTPUT COUNTER CHECK

% WIDE RANGE FREQUENCY MULTIPLIER
% FREQUENCY OUTA'UT UP TO1MHz
% CMOS & LOW POWER TTL INTEGRATED CIRCUITS

MULTI TESTERS

USEO THROUGHOUT THE WORLO. SANWA'S EXPERIENCE OF 30 YEARS ENSURES
ACCURACY. RELIABILITY. VERSATILITY. UNSURPASSEO TESTER PERFORMANCE
COMES WITH EVERY SANWA.

6 Months™ Guarantee Excellent Repair Service
MOOEL P28 £9.76 MOOEL FBOTRO £25.28
MOOEL JP50 £11.58 MOOEL AT45 £21.52
MOOEL BX 505 £29.12 MOOEL 380CE £29.12
MOOEL 360YTR £15.28 MOOEL N101 £31.81

MOOEL USD0X £15.60 MOOEL 460€0 £35.89
MOOEL A303TRO £17.45 MOOEL EMBOO £81.06
MOOEL K30 THO £24.01 MOOEL R1000CB £75.27
THESE PRICES ARE SUBJECT TO AN ADDITIONAL CHARGE OF 8°s FOR VAT,
Cases exira available for most melers, but not sold separately
JISKOOT AUTOCONTROL LIMITED ‘Please write for illustrated leaflet of these and other specialised Sanwa meters
TUNBRIDGE WELLS, KENT TN1 2DJ, ENGLAND SOLE IMPORTERS IN, U]
Tet: Tunbridge Wells (0892) 22291 Telex 95223 QUAI-IT# ELECTBON'CS l.Tn
47-49 HIGH STREET'KINGSTON'UPON-THAMES SURREY. KT11LP
B el: 01-546 458
WW—030 FOR FURTHER DETAILS WWwW—027 FOR FURTHER DETAILS
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MULTI=-PEN
RECORDERS

OLSON

MINICASES

with even
greater Standard minicases are made from 20g. mild steel
performance. HIOEIEL WIE 1 sheets zinc-coated and finished in silver grey hammer-
100 uVf.s. 0.3 sec.f.s. tone stove enamel. Front panels made from 18g. steel.
finished in light grey high gloss enamel.
MULTICORDER
Overall Dimension Case Case Chrome
@ Multi-channel, 2—6 with full range zero set. Type Width Height Depth | novents | with vents| leg
@ Multi-pen — fibre tip. 6 colours. @16 switched .
.Choice:)of Z fold or‘:oll chart. .:ve plug - i: pf::;::s:zf:: 21 6%// 4%// 4;// - 3.57 0.82
switched ranges 100 uv — 500 Vf.s. @250mm{10"") chart width 22 837" 53" 53" | — 4.01 0.82
23 103" 65" 65" | — 4.78 0.88
ENVIRONMENTAL EQUIPMENTS LTD. s |20 7y 7| — Son Warm
Eastheath Avenue, Wokingham, 25A 61" 41 41 | 3.46 3.90 0.82
Berks. RG11 2PP. Tei Wokingham 784922 25B 61" 41 61" | 3.63 4.07 0.82
WW—080 FOR FURTHER DETAILS 26A 83" 53" 65" | 4.89 5.33 0.88
268B 83" 537 84" | 5.1 5.55 0.88
27A 123" 73" 51" | 5.33 5.88 0.88
27B 123" 75" 8" 5.77 6.32 0.88
28A 147 103" 63" | 6.32 6.87 —
288B 147 103" 81" | 6.87 7.42 ==
29A 10" 4" 6" 4.40 4.84 0.88
298 10" 4" 8 4.67 5.11 0.88
30A 127 5" 6" 4.78 5.33 0.88
308 127 5" 8" 5.06 5.61 0.88
° . 31A 14" 6" 6" 5.22 5.77 0.88
318 14" 6" 8" 5.50 6.05 0.88
ng ” I I OU |O 61 153" 75" 93" | — 7.97 —
62 173" 83" 93" | — 9.24 —
I f 63 164" 94" 93" | — 9.24 |—
the preamplifier || [= | 5 2= | s o
65 173" 81" 123"}t — 10.56 —
BE FAIR TO YOUR MUSIC 66 | 167" 93" 1277 | — 1056 | —
Reproduction of sound and its acceptability is dependent Types 21, 22, 23 and 24 are finished in olive green
on a combination of physical parameters not yet fully hammertone with front panels in light straw gloss
explored. We believe that only a compatible combination enamel. Fitted with ventilated rear panels only. No
of specifications will enable a system to reproduce music louvres in the base.
We have taken care that the
NAC 12 and NAP 160 pre PORTABLE POWER DISTRIBUTION
and power amplifier will
do so faithfully, while COMPLETE WITH 6FT CABLE
accepting the output AND 13aMP PLUG
of any pick up 2'SOCKETS 13A. £8.00
s eme G SOCKETS 134 - SW. 915
'OUE;\S/;)'L%I(:(Y 6 SOCKETS 13A. + SW.  £10.10
PLEASE ADD FOR POSTAGE & PACKING AND V.AT.
Trade Counterisopentforpersonalcallersfrom 9a.m.to 5.00 p.m. Monday-Friday
PO e Sesbeny i T 072 OLSON ELECTRONICS LTD., 7e'or'soe 536520 £2
WW 025 FOR FURTHER DI TAILS WW—068 FOR FURTHER DETAILS
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GRAMPIAN REPRODUCERS LTD. HANWORTH TRADING ESTATE FELTHAM , MIDDLESEX TELEPHONE 01-894 9141

X209

WW—065 FOR FURTHER DETAILS

NEW FROM ES.E. )

A FULL FREQUENCY RANGE GRAPHIC

TRANSFORMERS

- I
_0

FOR JUST ¢33.00
PLUS VAT

YOU CAN TUNE OUT ALL

UNWANTED NOISES AT SEVEN

DIFFERENT FREQUENCIES!

BRING ALL YOUR RECORDINGS,

P.A. DISCOS, LEAD GUITAR, BASS

GUITAR, ORGAN, ANYTHING

AMPLIFIED TO LIFE AT THE TOUCH

OF ASLIDER!!

NO MORE ANNOYING AMPLIFIER

NOISES—JUST  TRUE, CLEAR

SOUND!

FREQUENCIES FROM 60Hz TO

10KHz!

CUT OR BGOST EACH FREQUENCY

BY MAXIMUM OF 15dB!

HIAND LO GAIN INPUTS.

POWERED BY JUST TWO PP3

BATTERIES WHICH LAST FOR AGES.

TRY IT AND YOULL BUY IT—IT

WILL CHANGE YOUR CONCEPT OF

SOUND.

TRADE ENQUIRIES WELCOMED.

Yo
n

CONDENSED TECHNICAL
SPECIFICATION

MAX OUTPUT: + 13dBmINTO 600 OHMS
MAX INPUT: + 8dBm INTO 600 OHMS
SIGNAL TO NOISE RATIO: AT MAXIMUM,
BETTER THAN — 79dBm.
FREQUENCY RESPONSE: ALL FILTERS
CENTRAL, BETTER THAN + 2dBm.
FILTER RANGES: MAXIMUM + 15dBm
AT 60, 180, 480Hz; 1,2.4,5 AND 10KHz.
DISTORTION:BETTERTHAND. 13% .a 0dBm.
To: E. S. Electronics, 2 Upper Fant Road,
Maidstone. Kent. Tel: 673355

Please send me O1. (02, O3. A4, A5. of
your Graphic Equalisers. | enclose cheque or
postalorderforf .. .. ..... . .... having
added 30p for P &P on each item ordered and
VAT al 25%. | understand that two batteries are
included.

NAME

EQUALISER YOU CAN AFFORD!!

7 DAYS DELIVERY

for prototypes and special designs.

Also a large range of standard transformers including
portable low voltage are held in stock for immediate
delivery.

ELECTRIC WINDINGS (LONDON)
LTD.
Avenue Works, Gallows Corner
Romford, ESSEX RM3 0AJ. Ingrebourne
46677
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RADIO MASTS LIMITED
Pond Wood Close, Moulton Park Industrial Estate
Northampton, England

Tel. Northampton (0604) 43728. Cables: RAMAR, Northampton

RADIO MASTS
ANTENNAS

This Type 4-754X Array is one of
the many new antennas that
RADIO MASTS’ engineers are
currently producing, from simple
colinears and yagis to complex
arrays for satellite tracking and
other applications.

Recent developments include a
paging antenna specially deve-
loped to radiate on site with deep
penetration.

A centre fed dipole to give a 3dB
Gain over a half wave dipole,
absolutely beneficial on communal
sites where space limitations are a
vital factor.

We maintain stocks of many
antennas and can fulfill orders
very rapidly.

WW—078 FOR FURTHER DETAILS:

CONSTRUCTIONAL KITS

In stock
Mullard CCTV Camera, P.E. CCTV Camera
P.W. Tele-Tennis, Crofton UHF Modulator
Crofton VHF Modulator
Electronic Dic (Ready Assembled) in attractive case
P.W. Electronic Organ Kit.
Further kits will be added to the range Kits are complete, down to the last nut, including

attractively fimshed ready drilled, painted and silk screened panels. A FREE get you
going techmcat Back up service 1s available

A P CB service 1s available for any published design at competitive prices

As well as holding large stocks of electronic components we are also importing a range
of competitive products such as Stereo Headphones Telephone Desk Amplhfiers Stereo
8-track Head Cleaner and Demagnetizers Mini Drills etc

Full hst send 12%2p stamp on large envelope Alternatively call in for a demonstraton of
any kit

CROFTON ELECTRONICS A

124 Colne Road, Twickenham, Middlesex TW2 6QS
Tele: 01-898 1569 Telex: 934642 Cadanac LDN

ANALOGUE & HYBRID COMPUTER

R,

llustrated 1s the C180. one of our standard range of T
analogue and hybrid computers which offer high
performance and extremely good value far money. This
model has 18 | C operational amplifiers all of which
may be switched for use as integrators. automatic
funcuon selection and meter switching, 3-Four
quadrant Multipliers. Individual Pot-Set Facilities, 1%
accuracy. builtin Stabilised Power Supplies. DV M
optional extra Many other features at this very low price
of £940 complete with patching leads and instruction ¢
Book

We are specialists in producing computers designed for your own specific research or
engineenng requirements at pnces which are very ittle more than those for our standard
range

Phone or write for details of our Analogue or Hybrid apparatus
PHYSICAL & ELECTRONIC LABORATORIES LTD.

MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT
28 Athenaeum Road. Whetstone, London N20 9AE Te! 01-445 7683

WW—067 FOR FURTHER DETAILS

WW—079 FOR FURTHER DETAILS

Diameter l.)-l'l!l__
32mm Lh.l.m’ )
Werght PN 2op
1608

Length
125mm
Forque
105cmg
RPA
approx. 3000
at 12V DO
Power

9 14V DC
Batteries

or ACDC
transformer

PETITE PRECISION!

A 12V DC POWER TOOL FOR THE DESIGN AND RESEARCH ENGINEER -
AVAILABLE IN KIT FORM OR SEPARATES R

PRECISION EXAMPLE OF FRENCH ENGINEERING 1] ﬁ_ﬁ
T T -
= x ] v ":’ 8 I‘fﬁ %

i_ﬂ;_‘f]#il .

Stand £3.50.

P, UK DISTRIBUTO}: s
P&P 25p PRECISION PETITE LTD

Now in use by the tollowing:
GPO, BBC, Atomic Energy
Authority, British Nuclear
Fuels. Weekend TV, Ministry
of Defence, Hospitals,
Opticians, ete,

(Les Applications Rationnelles Paris)
119A HIGH STREET

TEDDINGTON, MIDDX. UK
TEL. 01-977 0878
SAE for leaflets, price list and order form

WW 015 FOR FURTHER DLETAILS
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INTRODUCING THE A; -
L MODEL 103

TRANSCRIPTION CASSETTE RECORDER

with exclusive ""VARITAPE" facility

NEAL recorders with
remote control, in twice
speed options, and

See us
on stand

no. /79 at / o g > | with audio-visual track
A.P.R.S. > B formats, are available
. 4 to professional users,

Industrial “Specials”

to order.

NORTH EAST AUDIO LTD., 5 CHARLOTTE SQUARE, NEWCASTLE UPON TYNE NE1 4XF. TELEPHONE (0632) 26660

WW—010 FOR FURTHER DETAILS

for those who appreciate Quality..

The proven quality of the Forgestone 400 colour
television kit now demands a cabinet of equal merit.
This we can now supply. The finest selected
materials carefully reproduce the Jacobean style,
which is echoed in the distinctive brocade design
of the inner fascia.

SPECIFICATION OF CABINET

1
B
k

SPECIFICATION OF
THE FORGESTONE 400

1

Buy as you build -all Forgestone Kitsets are for the constructor of today,
§ each section of the kit is available separately. Please send stamp for further
details of these quality products.

Forgestone Colour Developments Ltd

Ketteringham, Wymondham, Norfolk, NR18 9RY
Telephone: Norwich 810453 (STD 0603)

Mail order
Access & Barclaycard accepted

WW—072 FOR FURTHER DETAILS
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50 cunrent

241 ‘ 13

STABILISED TWIN POWER
SUPPLIES TO 30V AT 2AMP

LINSTEAD

ELECTRONICS
ROSLYNRD, LONDON N15 5JB

101:802-5144

MAIN AGENTS

IRELAND: LENNOX LTD P.O. BOX 212A DUBLIN 2
DENMARK SCANFYSIK AB 13/15 HJORRINGADE
DK-2100 COPENHAGEN
SWEDEN: EMI SVENSKA AB TRITONVAGEN 17 FACK
$-171 19 SOLNA 1
NORW/Z£Y EMI NORSK AS POSTBOKS 42
KORSVOLL OSLO 8
MALAYSIA LEC Sdn Bhd P.O. BOX 60 BATU-PAHAT
§OUTH AFRICA: PROTEA (PTY)
38 FARADAY STREET
JOHANNESBURG

w

WW—085 FOR FURTHER DETAILS
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NEW?". the

decon-dalo

Quick
-Dri

etch

A unique drafting aid for the
electronics engineer enabling him
to prepare in minutes a perfect PCB.

A fine-tipped marking pen charged
with free-flowing etch-resist ink —
new formulation QUICK-DRI ink

is ready for etching in just two
minutes!

Simply draw the desired circuit
onto copper laminated board —
etch — clean.

The circuit is ready to use

NO MESS — NO MASKING

A perfect circuit every time!

Still only £1.00 for one-off, £4.00 for six, £8.00 for twelve
VAT and post extra. Available now in every country
in Europe.

Decon Laboratories Ltd., Ellen Street,
Portslade, Brighton BN4 1EQ Phone: 0273 414371

Please send me further details on the 33 PC Quick-Dri

Name

Address

Post to: DECON LABORATORIES LTD.
FREEPOST

PORTSLADE,BRIGHTON,ENGLAND
(No Stamp Needed} Phone 0273 414371

WWwW—052 FOR FURTHER DETAILS
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For those who
want the ultimate
in amplifier
performance

An Invitation

(Please send me details of the revotutionary Cambridge Classic One)
Special introductory price £175.00 + VAT

Name

Address

My Local Dealer is

The
Cambridge
Classic One

It changes everythingin

amplifier technology
except the sound

Cambridge
Audio

We bring you progress in audio engineering

Cambridge Audio Ltd., Lamb House, Church Street,
Chiswick, London W4 2PB Tel: 01-995 4551

A SUPERB RANGE OF
PROFESSIONAL

WALKIE-TALKIES
ATROCK BOTTONM PRIGES

As used by Military, Security Furms_
Private Detectives, Mountain & Sea
Rescue Teams, Shipping Companies.
Air Lines, etc.

FROM BRITUN'S LEABERS IN INDEPENDENT COMMUNIGATIONS

THE SOMMERKAMFP TS
9126

Rugged but smooth the TS
912 portable 2-way walkie
| wlkie lets you hear or be
| heard crisply and clearly aver
| a distance up to 4 mies
Precision built with tatest sohid
state cwcuitry these sets are
supphied with leather carry
case. carry strap and ear
mece The tough metal case
ensures years ol trouble-free
use Uses nexpensive HP7
batteries Order now trom us
and save £19.80 oft normal
retad prices Normat Retail per
pai £74 00

— =~ e £54
pet pairinc VAT+50pP P

Wireless World, June 1975

THE SKYFON NV7

Crystal controlled super-heter
odyne 2-way walkie-talkies
that are really amazing value
Save £9.50 off normal retail
prnce  Uses inexpensive PP3
batteries Complete with carry
strap and call buzzer ON /
OFF +» VOL control Etfective | S
range {subject to local cond: i |
tions} up to 2 mules! Transmit Il -ﬁéd"_m"_
and recewe with cnsp distor |

ton-free clanty Normal Retail || o
per pair £39 00 |

om,  £2950 |

per pair inc VAT +50p P/P

THE SOMMERKAMP TS
16086 ;
You can hear and be heard I
clearly and distinctly up to t5 i
mifes away (40 muiles at sea} |
with the professional TS I
1608G Massively powertul A
ught n weight and compact "
|

these handsets are of truly
advanced design
2 watt wath IC FET Vanabie

squelch control  telescopic [] _I
antenna battery level indi
cator Can be used mobie . |

as 1t has nput for 12v car |
bartery use Uses inexpen

we HP/ batteries Qur truly
amanng price only €165 incl

VAT Save £29.50. Norm

Ret per par £195 I
QUR

PRICE £l 65 I
per pawr inc VAT +50p I, -
PP e

? Several ikie-talkies can work in
conjunction. Our superbly equipped full service
taciities and test development department ensures
trouble-fiee use

Please send me
| enclose cheque/P O /cash
My Access Card No Is
Name

Address (Block Caps)

A

To: FULTON TUNING MAIL ORDER, Dept. WW1, 129 Park Roud London NW8

PERSONAL CALI ERS WELCOME
(pairs) Modet No

Signature

Fully guaranteed
Not hicensable for use within the U K

. Walkie Talkies
for £ . .

I
I
I
I
—

“TO LEAD

says Vitavox

The Power Loudspeaker Range. the 4KHZ
Horn. the Siot Speaker. These are a few of
the new innovations in sound reproduction
faunched by Vitavox Linited in the six years
since Bavid Young became Technical
Director of the Company.

“There can be few industries in which
new techniques arise with greater
frequency than in sound reproduction.” says
David Young. “Wherever sound equipment is
used. more and more is expected ol it — in
sensitivity. power. efficiency and
crahsmanshlp To be a step ahead of
demand is vital. Because of this. it is our
policy always to carry out as much as
possible of our own research. design and
developmenl. We enjoy tackling the more
difficult areas of sound reproduction.”

The design team at Vitavox combines the
youthful enthusiasm of David Young with the
long experience of the Company’'s Technicat
Manager. Doug Johnstone. who joined
Vitavox in its intancy in 1935.

A tascination for design and a love of
music combined to make it natural for David
Young to become Technical Director of the

>, VITAVOX

Telephone 01-204 4234

IS IMPERATIVE"™

Technical Chief

Company founded by his father in 1931, At
school the sciences and the school jazz
band were his two main interests. At hame
he was never happier than when designing
— anything Irom crystal sets to a forge for
melting lead. Following a spell in light
engineering he joined Vitavox in 1961. at
the age of 19. Two years of prototype design
and a period developing the Company's
costing and production control system with
his brother Neil. now Managing Director of
Vitavox. during when he gained his
Institution of Works Managers Certificate
and Diploma in Works Management.
preceded his appointment as Technical
Director in 1969.

Despite the many difficulties on the
industrial front. the Vitavox story continues
3t an ever increasing pace. with a growing
international demand for their products.

“Quality. not quantity. has always been
our practice.” says David Young. “We are
geared to that and So able to meet the
demand which comes. not only from the UK
but from 34 countries throughout the
world.”

| Westmoretand Road London NW3 9RJ
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GETIT WHILE
T'S GOING

Thisis the first ever Wireless World Annual. It's got 140
pages of features covering all aspects of electronics and
communications — new and established techniques,
some practical, some theoretical — all written to the high
standard you’'d expect from Wireless World. Contents
include : A General Purpose Audio Oscillator by L. Nelson
Jones (a constructional project specially commissioned
for the annual) ; Constructional Design for a Small Boat
Echo Sounder by John French ; Scientific Calculations
with an Arithmetic Calculator by R. E. Schemel. There is
also areference section packed with useful information.

f£1 from newsagentsor £1.35inclusive
by post from the publishers.

Wireless World Annual 1975

To: General Sales Department, Room 11, Dorset House,
Stamford Street, London SE1 9LU.

Please send me copy/copies of Wireless World Annual 1975
atf£1.35eachinclusive. | enclose remittance value £
(cheques payable to IPC Business Press Ltd).

Name (please print)
Address

l Company registered in England No. 677128
Regd. office : Dorset House. Stamford Street, London SE1 9LU A142

—— s e e 1

wireless

world
annual 1975

COMIMUNICATIONS @ £ CCTRONICS

0 U o |

GROOVAC

e 1l
W*;:" -

" ALy,

[
record cleaner

vacuum

Vacuum cleaning is the best way to remove dust,

especially fine dust. Now with the Groovac,
vacuum cleaning is available for extracting the
particles from inside record grooves which are
responsible for record and stylus wear — while
your record is playing.

For full details please write to: —
Kernick Rd, Penryn
X AUDIO comwail, Engiand

WW—007 FOR FURTHER DETAILS

STEREO IC DECODER

HIGH PERFORMANCE PHASE LOCKED LOOP

Assin ‘"W.W." July '72)
MOTOROLA MC1310P EX STOCK

DELIVERY
SPECIFICATION
Separation 40dB 50Hz-15kHz
I Pievel 560mV rms O/P level 485mV rms per channel
Input impedance 5ok{} Power requirements 8-14V at 16mA
Will drive up to 75mA stereo ‘on lamp or LED
KIiT COMPRISES FIBREGLASS PCB
{Roller inned), Resistors | C . Capacttors QLY XAVS;E':AY
Preset Potm & Comprehensive Instructions £3.98 post “e'e
LIGHT EMITTING DIODE RED 29p
Suntable as stereo nn indicator for above GREEN 59p

MC1310P only £2.15 plus p.p. 10p

Distortion 0 3%

NOTE
As the suppher of the first MC1310P decoder kit of which we have sold literally
thousands our customers can benefit from our wide expenence
V.A.T.
Please add V.A.T. to ail prices
FI-COMP ELECTRONICS
PORTWOOD INDUSTRIAL ESTATE, CHURCH GRESLEY-
BURTON-ON-TRENT, STAFFS. DE11 9PT

Audio Connectors

Broadcast pattern jackfields, jackcords, plugs
and )acks.

\
/"

Quick disconnect microphone connectors
Amphenol (Tuchel) miniature connectors with

) ! coupling nut

Hirschmann Bamana plugs and test probes
XLR compatible in-line attenuators and
reversers

Low cost shider faders by Ruf

Future Film Developments Ltd.
90 Wardour Street

London W1V 3LE

01-437 1892/3

@

WW—028 FOR FURTHER DETAILS
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It’s New

It’'s Versatile
It’s from Telequipment

Yes indeed !, yet another addition to Telequipment's range.

This time it’s a series of low cost, true dual beam oscilloscopes.
Setting new standards for high performance, versatility
and value, the 63 series will appeal to the most budget
conscious of organisations.

Designed to meet the ever increasing demand for low cost
15MHz oscilloscopes with plug-ins, the 63 series

offers the choice of b different vertical amplifiers

which include a TV monitor, a differential
amplifier and 15 MHz general purpose plug-ins’
with or without signal delay.

Two main frames are available —the D63
with a conventional c.r.t., or the
DM 63 fitted with a variable
persistence storage tube, both
accepting any combination of
two from the five vertical e
plug-ins available. These plug-

ins cover a wide range of ﬁ A
requirements in single, dual o '

and four channel operation, in i
addition to X-Y applications Y 4
requiring low phase-shift i roweon erms ¢
characteristics. :
UK provisional prices (excluding VAT)
£342—-£733depending on choice of main
frame and plug-ins.

Write now for details and find out the full scope of
Telequipment's 63 series. You won't be disappointed.

TeELEQUIPMENT BB

Telequipment gives you more scope for your budget Tektronix UK. Ltd.,
Beaverton House, P.O. Box 69,
Harpenden, Herts.
Telephone: Harpenden 63141
Telex: 25559
Sales and Service throughout the world
TQ15A 1/75

WW—035 FOR FURTHER DETAILS
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Electronics, Television, Radio, Audio

JUNE 1975 Vol 81 No 1474

Contents

247 Off the record This month’s front cover, showing
the tape transport of the Racal-
Thermionic ICR32 communica-
tions recorder, a 32-channel
machine, introduces the articles on
magnetic recording technology in

248 Digital techniques in recording and broadcasting by J. Dwyer
254 APRS 75 preview '
255 News of the month

Stereo cinema sound-tracks use Dolby
Radiopaging service for London

Electronics at A-level LB
257 Wireless World Dolby noise reducer—construction by Geoffrey Shorter
264 Letters to the editor
266 A 50MHz oscilloscope—2 by C. M. J. Little .
269 Aid for drivers IN OUR NEXT ISSUE
271 Paris components show
272 H.F. predictions Digital wrist-watch
273 Electronic circuit calculations simplified—1 by S. W. Amos Constructional  design,
277 Time by radio by D. A. Bateman using G “qmd'crysml dis-

play and c.m.o.s. circuitry,

283 75 years of magnetic recording—4 by Basil Lane gives long battery life

286 Literature received

287 Circards 22: amplitude modulators by J. Carruthers, J. H. Evans, Active notch filters

J. Kinsler and P. Williams Design theory for active cir-
289 Project: radio telescope at Frensham Heights by J. H. Duncan cuits to remove single fre-
291 Space news 2 quency interference such as

292 World of amateur radio Wh'SI'eS or hum

B8 NGO Wireless World Dolby

296 Real and imaginary by “‘Vector” noise reducer

a82 APPOINTMENTS VACANT The final article will deal

al02 INDEX TO ADVERTISERS with calibration and use of
the unit described in May
and June

-

Price 30p. (Back numbers 50p. from Room 11. Dorset House. Stamford Street. London SE1 9LU.)
Editorial & Advertising offices: Dorset House. Stamford Street. London SE1 9LU.

Telephones: Editorial 01-261 8620: Advertising 01-261 8339.

Telegrams/Telex. Wiworld Bisnespres 25137 London. Cables. ~Ethaworld. London SE1.™

Subscription rates: 1 year. £6 UK and overseas ($15.60 USA and Canada): 3 years. £15.30 UK and SIX' Y ‘FIFTH YEAR
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Miccophones matter mort.

Never have so few words said so much
about sound system installations. The truth
is that a carefully chosen, top-quality mi-
crophone makes a measurable difference
in sound system quality—regardless of
the other components in the system. It is
false economy at its worst to be a micro-
phone miser. Install Shure Unidyne or Uni-
sphere microphones—for installations
with a marked superiority in voice intelli-
gibility (and fewer service calls due to mi-
crophone problems). For the name of your
local sound specialist, write:

Shure Elecronics Limited AU v -
Eccleston Road, Maidstone ME15 6 ‘! |,
Telephone: Maidstone (0622) 59881 y = FREe=
WW—004 FOR FURTHER DETAILS
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Off the record

From the Egyptian ivory plaque of 4700 BC to the plastic video disc just on the
German market in 1975 AD we have been getting cleverer and cleverer in
devising cheap, small, durable media for recording our knowledge, ideas and
visions. Passing on the culture is a permanent human obsession — sometimes a
very profitable one — and the modern electronics engineer is as much caught up.
in it as the ancient cave painter or hieroglyphics writer. For several thousand
years we have been able to get our information directly off the records simply by
looking at them — or listening “live” to the bards. But with mechanical and
electrical recording we have given ourselves problems. First of all the
information is held on the medium in some special way that calls for reproducing
apparatus to make it perceivable. Secondly, the records and reproducers have to
be made compatible so that any record can be reproduced in any place it is
wanted. Compatibility has become crucial and industrial fortunes can be made
or lost on it.

With video records our main preoccupations in the matter of compatibility
seem to be with the different recording methods and *‘standards” adopted by
competing manufacturers and with the different television standards used for the
reproducers. What everyone seems to have taken for granted is that video
records should use television sets as reproducers. Obviously this makes sense in
so far as millions of people already have television sets and in so far as we want to
record and reproduce broadcast programmes. But the video disc, in particular,
has an immensely wide range of possible applications for information storage
apart from home entertainment. For example, we may want to use it for holding
highly detailed stationary or slowly moving pictures or data — photographs,
drawings, diagrams, charts, graphs, text and so on: The television broadcasting
system, on the other hand, was designed for presenting moving pictures in
“real time” and therefore requires fast scanning, a high information rate
and a large bandwidth. To use this for displaying stationary pictures or text
would be wasteful from several points of view and would not make the best use
of the storage capacity of the video disc (which, for example, might use a whole
disc to store one static or slowing moving illustration). As an alternative one
could envisage a slow scanning or writing system (e.g. facsimile) with a very fine
scanning structure on which two-dimensional information of much higher
definition than that possible on the television screen could be presented. Perhaps
the television set could be adapted to this requirement.

What of the future? Perhaps, for one thing, we could get rid of the crude
necessity of having to mechanically move the recording medium past some
transducer in order to obtain our information. What about scanning with light or
electron beams, for example? Holography is a possibility. Or perhaps we can
develop the idea of digital storage, as used in computers and now coming into
sound and vision signal processing, to produce records consisting of binary cells.
From these we could extract the information purely by electronic sequential
read-out, if a sequential signal is needed, or complete and instantaneous, rather
as visual memories come straight from our brain cells. Without doubt the video
disc is not the end of the story.
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Digital techniques in recording and
broadcasting |

A summary of recent developments and future trends

by J. Dwyer

It has long been the prevailing view
that a properly derived digital signal
offers substantial advantages to the
sound and television engineer over its
analogue equivalent. The most impor-
tant of these is that the signal to noise
ratio of the signal depends on the
number of steps into which the signal
has been divided and is almost indepen-
dent of the number of processes the
signal is subjected to after the first
analogue to digital conversion. Also, the
level of the signal when it reaches its
destination is not dependent on the gain
stability of the circuits or channels
through which it has passed, and there
are no frequency-dependent phase
shifts or other non-linearities during
transmission. The signal can be delayed
or stored for any length of time without
damage. Digital equipment is less likely
to need frequent adjustment and ‘main-
tenance.

Against these advantages a greater
bandwidth is needed to ‘transmit a
digital signal than its analogue equiva-
lent; a fundamental rule, attributed to
Nyquist, Hartley and others, is that the
rate at which an analogue signal has to
be sampled is twice the frequency of the
highest frequency component in the
analogue signal. The signal to noise
ratio can be improved but only if each
sample is defined by sufficient word
length.

Operating digital equipment also
needs entirely different skills if it is to be
used to the best advantage. Some
processes which are easy to carry out on
analogue signals need more complicat-
ed and therefore more costly techno-
logy if they are to be used on digital
signals, though this effect is mitigated
to a large extent by the possibility of
multiplexing a number of channels
through the same equipment. It may be
more convenient to change the signal to
analogue form, process it and convert it
back, in which case a number of
analogue to digital and digital to
analogue convertors may be neededina
system, resulting in increased costs.

Perhaps the most serious disadvan-
tage of the digital signal is that poor
transmission conditions which would
merely deteriorate an analogue signal

may destroy its digital equivalent. A
discontinuity in a digital signal may
cause a more perceptible disturbance
than would result in the analogue.
Nevertheless sound and vision engin-
eers are working towards the day when
signals are in digital form from the
primary transducer, the microphone or
camera, right up to the transmitter and
even, in the distant future, up to the

receiver? 3. Insoundengineeringmuch of.

the impetus towards digital techniques
has been provided by the knowledge
that the analogue recorder has reached
the theoretical limits of its development
and is now proving an obstacle to the
reproduction of the highest quality
sound.

Perhaps the earliest application of
digital techniques to sound engineering
came with the realisation that analogue
methods did not provide a satisfactory
method of delaying a signal. For this
reason delay units were built which
converted the sound to digital form,
delayed the signal, and then reconvert-
ed it to analogue form. In the Gotham
Delta T101, for example!, a word length
of ten bits was used to give a theoretical
pk-to-pk signal to pk-to-pk noise ratio
of 60dB, which was quite adequate
bearing in mind that it would almost
certainly be used where its output
would form a small part of the overall
sound picture and its inherent noise
would be masked by the other parts of
the final sound signal.

P.c.m. links

Possibly the best-known use of digital
techniques in broadcasting has been the
use of pulse code modulation of sound
signals for distribution between studios
and transmitters. The details of the
system have been widely reported
elsewhere*®. There is nothing new
about p.c.m. It was first described in
1938 by Alec Reeves of Standard
Telephone Laboratories. But it was not
until semiconductors became widely
available that the principle could be
applied to a practical system.

The BBC has been using p.c.m. links
between Broadcasting House and the
Wrotham transmitter since September

www.americanradiohistorv.com

14, 1972. Sutton Coldfield was connect-
ed in November and Holme Moss in
February, 1973. The system is now used
for transmitters as far north as Kirk
O'Shotts. A BBC engineer said, “The
main spine is now complete as far as the
length of the country and to the west.
Without it,” he said, “it's impossible to
see how stereo could have reached the
rest of the country.” Indeed the greatest
advantage of the system for stereo
coverage is that channels can be
decoded at the end much as they were
encoded before transmission. It is
almost impossible to use two analogue
lines over long distances that will
transmit the two channels without
introducing phase and other changes
between them which make the use of
such lines for stereo impractical. BBC
engineers hope that eventually tele-
vision coverage can be improved by
p.c.m. just as stereo radio has been.
The extension of the p.c.m. system
has kept. step with the British Post
Office’s introduction of digital tech-
niques for ordinary telephone lines and
the gradual withdrawal of music lines.
In early 1973 the GPO awarded con-
tracts to STC, Plessey and GEC to
produce pulse code modulation equip-
ment for use over long distances;
24-channel p.c.m. links had been used
for exchanges up to 30km apart since
1968. The Post Office installed a trial line
between Guildford, Portsmouth and
Southampton during 1973 and in De-
cember the following year they started
field trials to initiate the 1,680 channel,
120 Mb/s line between Guildford and
Portsmouth. The 24-channel local lines
had only been capable of 1.5 Mb/s, and
the Guildford line was the first high-
speed p.c.m. line of a system that will
one day cover the whole of Europe,
hence its importance to the BBC and the

IBA. )
As used at present the p.c.m. radio

distribution system uses a sampling
frequency of 32 kHz, which happens to
be four times the sampling frequency
used by the Post Office on digitally
coded telephone lines. There are 8,192
equally spaced quantizing levels in each
of the thirteen channels, each of whose
levels is defined by a 13-bit binary word
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plus a parity bit. To each group of 13
samples are added 11 synchronising bits
and five auxiliary bits for transmitter
remote control, mono-stereo switching
and so on, making up a total “frame” of
198 bits. The total bit rate is thus 6.336
Mb/s.

These signals are sent down wide-
band s.h.f. links suitable for television
transmission. The BBC have been
developing ways to send p.c.m. signals
down the 2.048 Mb/s links which the
Post Office is currently developing for
digital transmission. Normally only four
sound channels could be accommodat-
ed on such a link, but the BBC is
researching the means of reducing the
bit-rate for each channel so that six
channels may be transmitted down a
link, with a consequent saving in costs.
Engineers have estimated® that the
existing 13 channel links could carry 24
channels by the same process.

The accuracy with which an analogue
waveform can be dismantled, p.c.m.
encoded and then reassembled at the
receiving end is determined by the
sampling frequency and the number of
levels into which the maximum value of
that waveform has been divided. Each
of those levels is assigned a number, and
the level to which the amplitude of the
waveform is nearest when the sampling
instant arrives has its number trans-
mitted. Thus in Fig. 1 Q, will be
transmitted at instant t;, Q, att, Q,att,
and Q, at t,. Plainly, if distances x and y
are reduced the waveform can be
reproduced much more accurately.

It is a measure of the improvement
that p.c.m. offers that the signal can
actually be improved by adding noise to
it. At very low signal levels the distance
between quantizing levels becomes an
appreciable proportion of the signal
magnitude. There is a tendency for
small changes in signal level to cause
irregular jumps from one quantizing
level to another. Since the quantizing
jumps may be much larger than the
changes in signal level that produced
them, the effect can be audible, parti-
cularly as some sounds are dying away.
The effect is called “crumbling” or
“granular distortion”.

To counteract it a dither signal is
added to the signal which is a square
wave, with a frequency of half the
sampling rate and an amplitude of half a
quantizing level, with a white noise
signal superimposed on it. The dither
worsens the signal to noise ratio by
about 1.5dB but the resulting noise, if
audible, is more continuous and less
obtrusive since the dither causes low
level signals to cross and recross the
quantizing levels at more frequent
intervals. The theoretical signal to noise
ratio after the dither signal has been
. added is 70dB.

The coding error in the transmission
can be as much as half a quantizing
step, so the quantizing steps have to be
made as small as possible. In order to
define smaller quantizing steps the
number of binary digits which are
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Fig. 1. The analogue signal is sampled
and allotted a number corresponding to
the level it was nearest at the sampling
instant. In the BBC p.c.m. system the
sampling lasts about 2.2u s and is
carried out every 31us. Quantizing
levels are 250pV apart in the 13-bit
linear transmission system currently in

use.
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transmitted to represent each level
must be increased. Each addition of a
binary digit to the word length giving
the number signifies a doubling of the
number of levels and a reduction in
quantizing noise of 6dB. But each
addition of a bit to the binary word
means an increase in the bandwidth
needed to transmit the signal.

Therefore if the bit rate for each word
is to be reduced a method has to be
found to compress the signal so that
changes in level, whether they occur at
low level or high, use as many of the
available quantization levels as possi-
ble. An opposing process has to be
applied at the other end to restore the
signal to its original proportions.

Companding processes

Broadly there are two methods of
companding: instantaneous and sylla-
bic. The instantaneous method of
companding alters the gain of the
compressor according to the instantan-
eous amplitude of the signal. In order
for the signal to be reconstructed
perfectly the signal going into the
expander at the receiving end has to be
the same as that which left the com-
pressor on transmission. Over an ana-
logue line of any length this condition
clearly cannot be met.

With the syllabic method the gain of
the compressor is adjusted by a signal
derived from the signal envelope by
rectifiers with smoothing constants of
some milliseconds, thus the control
voltage is not critically dependent on
the phase characteristics of the signal
path. The BBC rejected analogue sylla-
bic companding for stereo. Although
they saved two bits per sample, “the
elaborate analogue instrumentation
was not attractive on the grounds of
cost and reliability.”® The method had,
in fact, been used for compressing the
Sound in Syncs signal but was not
considered suitable for stereo since two
syllabic companders would have to be
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used which had identically matched
characteristics. The methods the BBC
are developing were based on principles
similar to the instantaneous discontin- .
uous companders described by Bartlett
and Greszczuk’.

The disadvantages already attributed
to instantaneous companders do not
arise in the case of digital transmission
because there are no non-linear effects
on the transmitted waveform. The only
difficulty is to obtain a correct match
between the non-linear characteristics
of the compressor at the transmitting
end and the expander at the receiving
end. This can be overcome by
introducing the non-linearity after the
analogue to digital conversion. The
basis of the method is to compress the
quantizing steps for low level signals
and to allow the guantizing steps to
become larger for signals at higher
volume. In effect this means that the
quantizing steps in a low level signal
correspond to a longer word length than
is actually transmitted.

The compression curve normally
used n telephony, and presently
accepted by European broadcasters, is
the seven-segment A companding law
shown in Fig. 2. Systems have been built
which use fewer segments but it has
been found that dividing the signal into
a greater number produces no substan-
tial advantages. The slope of the curve
indicates the number of bits transmit-
ted, so that although the actual number
transmitted, a constant, is represented
by the dotted line, at low levels the
signal is allowed to pass through that
numbers of levels which, if the signal
were a linear system, would correspond
to a signal word length of »n bits.
Half-way up the curve the slope is n—4,
which happens to be the same slope as
the dotted line, and therefore coincides
with the actual number of bits trans-
mitted. High level signals have to be
transmitted at a bit-rate less than the
actual number transmitted. The seven
segment A law is a continuous com-
panding law.
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Bartlett and Greszczuk proposed a
companding law that was discontin-
uous. The system has been described® as
similar to the operation of a digital
voltmeter provided with automatic
ranging. The curve is shown in Fig. 3. A
signal that varies between zero and one
eighth the maximum signal amplitude
can use all the available quantizing
levels, and the slope here is such that
the bit rate is that of an n bit per sample
system. As the level increases the
“range” is changed and the signal is
allowed to occupy the top half of ‘the
available quantizing range. Additional
information has to be transmitted to tell
the receiving equipment which part of
the curve the signal is working in. )

All the signals in the proposed BBC
system are transmitted with a word
length of ten bits, but at low level the
distance between quantizing levels is
the same as would exist in a 13-bit
transmission system. There are four
ranges in the system, corresponding to
resolutions of 13, 12, 11 and ten bits per

“sample. A scale factor is transmitted to

tell the receiving equipment which of
the four ranges of signal level the word
is operating in. In truly instantaneous
companding systems a scale factor is
attached to every word, but the BBC
have discovered that a factor is neces-
sary only for about every 30-word sam-
ples. The two-bit scale factor is thus
transmitted at intervals of about a
millisecond, and indicates the peak
value of the word group that follows.
For this reason the method has features
in common with both the syllabic and
instantaneous methods and so is called
“near-instantaneous” companding.?

If ten bits are used per sample
and a two-bit scale factor is trans-
mitted every 30 words then the bit
rate per channel at a sampling fre-
quency of 32 kHz is 322.13333 kb/s. Six
channels therefore require 1.9328 Mb/s
which, in a 2.048 Mb/s link, leaves 115.2
kb/s for synchronization, error protec-
tion and signalling.

Error protection will be considered

at greater length later on but it has
become clear during research that while
an error in the most significant bit in
each word produces a loud click, an
error in the least significant binary digit
is imperceptible. Clearly, then, not all of
the word needs to be protected against
error. Errors in only the first five bits in
a linearly coded signal need to be
concealed. In a near instantaneous
digitally companded signal, however,
the most significant bits are only
transmitted during a high frequency,
high level signal, so there are fewer
error-clicks, and only the two or three
most significant bits plus the two bit
scale factor need protection.

It should be noted that the pro-
gramme-modulated noise of the BBC,
near-instantaneous digital companding
method is less than that of the
continuous A law companding method
which uses the same number of bits per
sample. The BBC method was first
described® with the use of an analogue
simulation which, when the prototype
was built, proved substantially accur-
ate. The prototype is still at the
development stage but it is hoped that it
will eventually augment existing 13-bit
linear p.c.m. links. A final point here is
that there is no distorting interaction, it
seems, between near instantaneous
companding and any Dolby encoding
which may have taken place elsewhere
in the chain.

Digital recorders

One of the most keenly awaited deve-
lopments in sound engineering has been
the arrival of a practical digital sound
recorder. Although a commercial tape
recorder hasn’t yet arrived the BBC had
built a prototype as long ago as 1972.
The digital recorder needs no bias,

Fig. 2. Seven-segment A law currently
in use for telephone communication. Q
represents the maximum number of
digital codes available.
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eliminates wow and flutter problems,
has much lower noise and distortion
and needs less maintenance than the
analogue equivalent. In addition, the
signal from such a machine can be
delayed for whatever period the engin-
eer wishes.

There is the problem that the recorder
needs at least a track for each bit in the
word length, so a channel reproducing
or recording 13-bit words needs at least
13 record and 13 replay heads — 13
track recording in other words. This has
meant that the record process and the
replay process each need two heads, the
tracks from one interleaving with the
tracks from the other. There can,
therefore, be difficulties when reading
from one head and writing into the
other because of the different combina-
tions of head spacings.

The BBC digital recorder!® was built
as a step along the road to making a
digital television recorder, which they
produced only two years later!! and
which was shown at the Grosvenor
House hotel 1974 IBC exhibition. When
they started on the sound recorder,
Howard Jones and Alan Bellis and their
colleagues at Kingswood Warren
decided that it would have to use
ordinary instrumentation tape at a
reasonably low speed; high energy tape
is difficult to obtain and expensive.

Fig. 5 shows the arrangement. Each
channel is sampled at 32kHz and the
two channels are interleaved at a clock
rate of 64kHz in the multiplexer. The
levels of these signals are then convert-
ed into parallel digital 13-bit codes to
which two parity bits and a channel
identification bit are added, making a
16-bit word for each sample, alternate
samples for each channel. The “stuffer”
inserts framing pulses into the channel
at regular intervals to enable timing
correction to be carried out.

One of the most important contribu-
tions the digital tape recorder is likely to
make to audio engineering is that of
timing correction, the principle of
which is amply demonstrated in the
BBC prototype. There are two types of
timing error that can occur in tape
recording any type of signal. One is
dynamic error of the wow and flutter
type and the other is a static error
produced by incorrect head alignment;
it is not difficult to imagine the result of
a small error in azimuth when you
consider that the packing density on the
prototype stereo recorder was 5,000 bits
per inch. Computer tapes have typical
packing densities of 1,600 bits per inch.
The BBC have progressed since then to
machines which use packing densities
of 15,000 bits per inch, and it only needs
a small error for the digit read at the top
of the tape to be several clock periods
away from the bit read at the bottom of
the tape.

On the recording side, synchronizing
pulses eight bits long are inserted into
the data every 100 bits. This is done by
reading the 100 bits into a store at the
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correct rate but reading them out
slightly faster. This leaves an eight-bit
gap at the end of each 100-bit sequence
into which the eight-bit framing pulse
can be inserted. This framing pulse is
inserted simultaneously on all sixteen
channels. Miller coded (or ‘“delay
modulated’) data contains its own
clock pulse and, on replay, this recorded
pulse is used to clock the 108 bits of data
into a 100-bit shift register. The eight
framing pulses are lost but by now they
have fulfilled their function of steering
the data stream through the informa- -
tion store. The record process of reading
the data into the store slower than it
leaves is reversed, so that although the
data may have arrived at the replay
store irregularly, as dictated by the
speed of the clock pulses derived from
the tape signal and misalignments
between the top of the tape head and
the bottom, they leave at a predeter-
mined, regular rate fixed by the rate of
the clock pulse which originally fed the
information into the input store during
record. Although each of the sixteen
channels has a store into which the
information is read at a rate determined
by its own internal clocks, the informa-
tion is read out at a rate independent of
tape speed, determined by the accuracy
of the record-read-in/replay-read-out
clock. These circuits have been called
stuffers and de-stuffers, for fairly
obvious reasons. In the prototype,
timing errors of +£0.75ms were allowed
for and a low bandwidth capstan servo
control kept the tape speed within these
limits.

The machine had two interleaved
eight-track record heads and two
interleaved eight-track replay heads.
The half-inch 3M 951 instrumentation
tape travelled past them at 15 in/sec.
The prototype performed with a signal
to noise ratio of 72dB and the crosstalk,
mainly attributable to the analogue
input and output circuits, was —45dB.
This machine needed improvement in
one respect at least, which was that the
inevitable errors produced by tape
drop-outs caused gross disturbances to
the digital signal which had to be
papered over by an error concealment
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technique. This meant that, if an error
occurred, as indicated by the parity bit
or bits, the previous correct word was
inserted instead. This method is known
as zero order interpolation, and al-
though it was partially satisfactory, the
treatment of errors needed further
research.

For the next two years the BBC
Research Department worked on a
digital television recorder, and later,
with the lessons they had learned
from that, they were able to apply more
advanced techniques to the improve-
ment of the sound recorder.

Meanwhile Japanese engineers at
Nippon Columbia and the OKI1 Electric
Industry Company!? 13- 4 were develop-
ing a p.c.m. sound recorder in co-opera-
tion with NHK Research Laboratories.
They used serially multiplexed p.c.m.
trains on two-inch videotape, which

Fig. 3. Four-range “automatic ranging
code” companding law. Q represerts
the maximum number of digital codes
available. A two-bit control word has
to be transmitted in addition to the n-3.
word length so that, in its basic form,
only one binary digit can be saved per
word.

Fig. 4. Block diagram of an
experimental single-channel
near-instantaneous digital compander:
(a) pre-emphasis, (b) limiter, (c) linear
13-bit a/d converter, (d) digital delay,
(e¢) compressor - variable length shift
register, (f) multiplexer, (g) dither
generator, (h) measure digital signal
magnitude, (i) record and store
magnitude, (j) de-multiplexer, (k)
expander- variable length shift
register, () linear 13-bit d/a converter,
(m) de-emphasis, (n) record and store
scale factor.
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meant that tape consumption was much
higher and the tape more expensive.
Although eight channels could be
accommodated on the tape there might
be difficulty in modifying the signal on
one channel without affecting the
others. This was one reason why the
BBC rejected the vtr method of trans-
verse recording. The use of a vtr also
meant that the tape recorder would
initially be more expensive. In addition,
more parity checking might be
necessary with serial pulse trains than
parallel trains; errors in longitudinally-
recorded plrallel trains can be corrected
by the adjacent tracks.

In the vtr system the sampling rate
for each channel was 47.25kHz and the
word length was 13 bits plus a parity bit
and a phase check bit. The bit rate was
5.67Mb/s. To make the signal compat-
ible with those from other vtrs a
horizontal scan of the tv signal corre-
sponded with three samples of the eight
channels. The clock frequency was
7.1825Hz. It has to be said that this
machine is well past the development
stage and has been used particularly for
“distortion-free” master disc-cutting. It
can work at half speed and an advance
head has been fitted to enable the
groove to be altered automatically for
pitch and depth.

The BBC digital television recorder,
when it arrived, used one-inch instru-
mentation tape at 120 in/sec. Two
staggered non-adjustable heads,
recorded 42 18-thou wide tracks simul-
taneously. The picture was of broadcast
quality, in colour, and showed no timing
or skew errors. At first the machine
used error concealment throughout to
average between the last and the next
correct word, but later they improved it
by using error correction techniques.
Now two thirds of the errors which
occur are concealed and one third are
corrected. The first four bits of each
eight-bit word must be correct but the
other bits are not important in an error
period. Another phenomenon which
helped the development of the machine
was that certain peculiarities of the PAL
system enabled sampling to happen at
less than the Nyquist theoretical mini-
mum, twice the highest frequency

component of the signal!>. Later the
machine was refined so that repeated
successive recordings of a signal could
be made; on one occasion they recorded
a signal 2,000 times, and it ended up
both recognisable and in colour.

Timing correction g

Although error protection for television
signals proved easier than that of sound
signals, the timing correction of an
analogue television signal is much more
critical than correcting the timing of a
sound signal. Digital timing correction
of analogue-recorded television signals
is now one of the main uses of digital
techniques in television. Once the BBC
had built the television recorder they
returned to improving the timing and
error correction of the sound recorder.

With the packing densities they were
using tape drop-outs were potentially
much more serious than in an analogue
recorder since a single drop-out could
eliminate 200 to 300 bits of information,
and a drop-out of this kind is potentially
much more damaging to a digital signal,
as we have seen.

One concealment method was tased
on the fact that concealment works
fairly well on isolated errors but not on
burst errors. They therefore tried to
turn the burst errors into isolated errors
by “shuffling the pack of signal samples
before we record, and then reshuffling
them again after.” Thus the theory was
that burst errors would be redistributed
and picked off one by one. They spread
the errors so that there would be ten
good words between each error and
tried zero-order interpolation on the
error when it occurred. This technique

Fig. 5. Record and replay channels of a
digital recorder!® (a) multiplexer, (b)
a/d converter, (c) parity generator, (d)
stuffer, (e) delay modulation (Miller)
coder, (f) record amp., (g) replay amp.,
(h) differentiator and slicer, (i) clock
regenerator, (j) delay modulation
(Miller) decoder, (k) de-stuffer, (1) parity
checker, (m) concealment unit, (n)
converter, (0) de-multiplexer.
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proved unsuccessful. Similar results
were achieved when first-order inter-
polation was used with the error
redistribution technique, which in any
case was based on the perhaps dubious
assumption that errors would not be of
more than a certain length.

They then decided that they would
have to develop a full error correction
technique instead of merely conceal-
ment. In doing so they made the
assumption -that although the burst
errors could knock out 200 or maybe 300
bits, only one track would be affected at
a time. To demonstrate this they
recorded the signal among four tracks
and on decoding disconnected one of
them without any damage to the signal
except when drop-outs occurred else-
where in the other three tracks. They
have used a cyclic error code, which
works so that the signal word is divided
by another number and, if the signal is
correct, there is no remainder. If there is
a remainder the magnitude of the
remainder indicates where the error is,
after which it can be corrected. No
assumptions are necessary about the
length of the error. If two tracks should
drop out at once a muting circuit could
be introduced for a millisecond.

They had learned enough about
timing correction from their work on the
television recorder to be able to use an
asymmetrical idler wheel on the sound
recorder and to remove the wow that it
produced. This means that the ser-
vomechanism of a digital tape recorder
need only be crude enough to keep the
average speed of the tape fairly con-
stant. As a result of the work the BBC
say that an eight- or sixteen-track
machine can now be made at competi-
tive cost and tape consumption with an
analogue machine. If the same number
of tracks are used on a sound recorder
as on the television recorder, ten sound
channels can be accommodated on
one-inch tape. Further, a drop-out can
occur in each of the ten simultaneously
as long as two drop-outs don’t happen
in the same channel at once.

There are still disadvantages. Editing
is one of them. You cannot splice a
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digitally-modulated tape as you can an
-analogue one, where the noise of the
‘8plice is masked by the signal on the
;j@pe. This is because the last code of the
pre-edit section has to be married
exactly to the first code of the after-edit
section and with a packing density of
15,000 bits per inch this is impossible to
do without causing a severe disruption
of the binary information across the
tape. Thus editing will have to be done
electronically, just as videotape editing
is done. There are also difficulties in
simply rocking the tap back and forth
‘over the heads to find an edit point.
This, the standard method in analogue
recording, cannot be easily done on a
digital machine.

Nonetheless a master made on a
digital machine is competitive with a
16-track Dolbyed master, and the
information is-easily updated. Synching
with a video picture is simple. Masters
can be stored in any number of ways
(not necessarily on magnetic tape) such
as plastic discs or laser-exposed photo-
graphic film, and such methods of
storage will not introduce any deterior-
ation in the quality of the master.

But the biggest advantage of all is the
improved quality. A typical audio
recorder produces second harmonic
distortion at 50dB below peak level and
third harmonic at only 34dB below peak
level. The entire measured harmonic
distortion of the BBC experimental
machine was 68dB below peak level. It is
only when you hear this kind of quality
from a tape machine that you realise
how bad an analogue machine working
at 15 in/sec on half-inch tape is.

Digital future?

If the BBC have developed or are
developing a digital mixer they're
keeping very quiet about it. They have
said that a digital recorder could be used
in a studio by itself, but it would be far
better to design it in conjunction with a
digital mixing desk. Functions such as
limiters, equalisers, faders have been
built individually but putting them into
a practical desk, with the necessity to
clock all the different functions within it
at exactly the same time and with pulses
that are phase-coherent, needs serious
thought. .

There are some processes, such as
equalization and panning, which are
much more easily carried out on an
analogue signal, and it may be better
where only one signal is involved to
convert to analogue, process and
reconvert. Another of the difficulties of
extending digital techniques to all parts
of sound and television engineering is
that experiments must not interfere
with continued high-quality broadcast-
ing. So at least in the introductory
period there will be parts of the system
that are digital and parts that are
analogue, which means that there will
need to be a lot of analogue-to-digital
and digital-to-analogue conversion. This
may be expensive and is bound to

degrade the signal. Therefore an esti-
mate has to be made of how many
conversions can be made before the
degradation becomes unacceptable.

However, it is important to remember
that although a digital circuit to carry
out a comparatively simple function
may be much more complicated and
expensive than the analogue version,
this does not mean that the digital
mixing console will be much more
expensive than the types currently in
use, since a number of mixing channels
can be multiplexed through the same
piece of equipment; much of the
expense of a modern mixing desk
results from the duplication of the same
simple function in each of two or three
dozen channels. A memory could store
each of the individual settings on each
channel; modern automated mixing
devices are merely crude memory aids
for analogue mixing, and in any case
no standard method of accomplishing
even this has been agreed.

Another area of research is to devise
codes that suit various applications and
interfaces between the codes. One type
of code, say 13-bit linear p.c.m. may be:
the best for fading, mixing, and signal
processing whereas 10-bit NIDC may be
suited to transmission. Another type of
modulation may be suitable for record-
ing. Suitable digital-to-digital'interfaces
therefore have to be designed to convert
from one to the other. The European
Broadcasting Union is now engaged in
trying to reach common standards for
these codes.

It will be a long time, therefore, before
digital mixing desks begin to appear.
The BBC have set themselves d target of
about six years or so to develop the
necessary equipment, the life expec-
tancy of their present mixing consoles.

A more likely use of digital techno-
logy in the near future may be the
extension of satellite coverage to
replace terrestrial transmitters. Next
year the European Satellite Research
Organisation will launch an orbital test
satellite as a first step towards the
international exchange of digital tele-
vision programmes by satellite. Initially
it was proposed that analogue links
would be used for television and
communications links but now it is
possible that digital programme circuits
may be used, and the BBC is engaged in
examining the technical possibilities.

Anotner possibility is that s.h.f.
frequencies might.in future be allocated
to digital signals beamed directly to the
home via satellite. Extending radio
coverage to the last half per cent of the
population is very expensive using
ground transmitters. A satellite is much
more democratic; it will reach anyone in
its line of sight. For the BBC such a
development might provide a welcome
end to all those grumbles about cover-
age.
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A P R s 7 5 : Exhibitors . Stand no.
AKG Equipment 56 & 57

AV Distributors (London) 46

Agfa-Gevaert 12
Alice (Stancoil) 4 & 5
D | f h A 0 0 f P f 0 I Allen & Heath 42
etalls tor the ssoclation o roressiona Allotrope 29
1 : haits Altec/ Theatre Projects 90
Recording Studios exhibition e et P %
Ampex GB 82
' Audio & Design
(recording) 34
Audio Developments 62
Audio Devices 61
Audix BB 68 & 69
BASF United Kingdom 27
Bauch, F.W.0. 1 & 2
Bias Electronics 19
Brennell Engineering 54
Cadac (London) 39 & 40
a Calrec Audio 43 & 44
The eighth international exhibition of professional recording equipment is Cetec 16 & 17
to be held at the Connaught Rooms, Great Queen Street, Kingsway, EMI Tape 53
London WC2 on Thursday, June 19th (10.00-21.00 hrs) and Friday, June Eame“'Ta:dberg ;55 & 76
20th (10.00-18.00 hrs). On the right is a list of exhibitors who will be seen errograp S
. . . . . Fraser-Peacock 26
at the show. Further information can be obtained from the association’s Future Film 28
secretary at 23 Chestnut Avenue, Chorleywood, Herts. As this is a trade Grampian Reproducers 80
exhibition, tickets are required and are available from the above address. H/H Electronic 15
Hammond, C.E. 59 & 60
Hayden Laboratories 9 & 10
Helios Electronics 41
Industrial Tape
Applications 71
Jackson Recording 58
Klark-Teknik 47 & 48
, Lee Engineering 84

Leevers-Rich Equipment 55
Lennard Developments 78
Levy, Jacques,

Professional

| Recording Services 37
N Lockwood 8
3M United Kingdom 24 & 25
Macinnes Laboratories 6 & 7
Magnetic Tapes 11 & 18
Midas Amplification 74
Millbank Electronics 73
NTP Elektronik 64
New transportable professional recarder Neve, Rupert 51 & 52
from Bias (above) known as the BE1000 Mk II. North East Audio 79
T Selective  limiter/parametric  equalizer Partridge Electronics 21
; E560-N new from Audio & Design Recording Penny & Giles 63
: (left). This year three Klark-Teknik graphic Pyral (UK) 22
' equalizers will be on display, the 27s (shown Racal-Zonal 49
below) the Dual 11s and the 1ls. Radford Electronics 32
Raindirk 13 & 14
Richardson, J. Electronics 81
Rola Celestion 83
Rugby Automation
Consultants 33
Scenic Sounds Equip-
ment 23
Shure Electronics 3
Sonaplan 67
Sound Developments 85
Soundcraft Electronics 30 & 31
Surrey Electronics 10a
Studio Republic 88
Tannoy 66
Trident Audio
Developments 35 & 36
Turner Electronic
Industries 70
Tweed Audio Electronics 86
Vitavox 72
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=SLcClix
— e SOUND SYSTEMS AND ELECTRONICS

Model B102, multi charinel, 4 group,

2 main output mixing console —part of
a new and flexible range of mixing
equipment —each mixer having an
interchangeable selection of control
modules designed to enable your exact
requirements to be met. Other mixers
within the B100 series range from 4
input, 1 output O.B. units to multi
channel consoles— all custom built
with no compromise electronics to
meet the highest broadcast and studio
standards

.
MANUFACTURERS OF AUDIX LIMITED - STANSTED " ESSEX CM24 8HS
SOUND SYSTEMS AND TELEPHONE: BISHOP'S STORTFORD 813132
ELECTRONICS {4 lines) (STD 0279}

WW—046 FOR FURTHER DETAILS
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Ferrograph Professional
Studio 8 Console

Full logic control. Tape motion half-track mono, dual track or stereo.
sensing. Two speeds. Servo-controlled Easy access for maintenance.
capstan. Constant tape tension. Direct- Also available intransportable and rack-
reading tape timer (minutes and seconds).  mounted versions. -
Three editing modes. Provision for For full details contact Ferrograph
synchronisation, remote control and Professional Recorder Company,

remote display panel. Available for line- 442 Bath Road, Slough SL16BB.
in/line-out or with mixing and monitoring  Telephone Burnham (06286) 62511. Telex
facilities.IEC or NAB equalisation.Fullor 847297 Cables Britferro, Slough.

WW—023 FOR FURTHER DETAILS
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Optical stereo for cine-
ma films using Dolby

Dolby Laboratories have now applied
their noise reduction technique to
stereo optical sound tracks for cinema
playback. Previously, multichannel
sound in the cinema has been achieved
by adding a magnetic track to film, with
a reported cost penalty of 50%. As first
reported in the April 1972 issue of
Wireless World News, page 171), the
Dolby system was originally applied in
the cinema to single-channel optical
sound tracks, with a resultant A-system
noise reduction of 10dB up to 5kHz, and
rising to 15dB at 15kHz (if the medium
allows). The new format known as the
Dolby Stereo Variable Area (SVA)
sound track makes possible high quali-
ty, low noise stereo theatre sound
reproduction. For several years, engin-
eers have been studying new methods
of achieving high quality sound repro-
duction from optical sound tracks of
the type now used in the motion picture
industry. One result of the work under-

taken by Dolby Laboratories has been
the development of an improved, fully
compatible, wide-range monaural opti-
cal sound track used in a number of
films already in circulation. Another has
been the installation in more than 350
theatres of the equipment reduired to
play these sound tracks.

‘The main characteristics of the Dolby
SVA track are stated to be: it is fully
compatible for projection in any theatre
without adjustment, modification or
additions, or in theatres equipped to
play monaural Dolby optical sound
tracks and in theatres equipped with
Dolby A stereo playback decoder (the
CP100 cinema processor). A special
circuit provides secure centre-screen
information requiring only two chan-
nels on the actual SVA traek. Because
convéntional variable area techniques
are used to make and project the stereo
track, there is no premium print cost (as
for magnetic stripe). The Dolby SVA
track has a usable audio bandwidth of
10kHz. Crosstalk between channels is
better than 20dB separation at all
frequencies, being typically 25-30dB and
signal-to-noise ratio is 61dB (20Hz to
20kHz, unweighted).

Paging service for
London '

London is to have a radiopaging
service operational in 1976 and the Post
Office is now examining what form a
national radiopaging service might
take. The decision to bring radiopaging
— a system in which people carrying
pocket “bleepers” can be contacted
while on the move — into London
follows a successful trial covering 800
square miles of the Thames Valley (see

One of several new TV outside broadcast vehicles being completed at the Reading
plant of Ampex GB. The photograph shows a videotape recorder for colour, ready for
installation in the vehicle and (inset) part of the sound mixer installed in the vehicle
sound control booth.
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News of the Month, February 1973,
p.58). The London system will cover 900
square miles and will cater for 20,000
users initially, rising to a maximum of
100,000. The Post Office is examining
the possibility of providing pagers
giving two clearly distinctive bleep
tones. This would mean that a user
would not be limited to phoning one
contact point when his receiver
“bleeped.” To operate the system, eight
transmitters will be used, located
throughout London. The service will be
controlled from a computer centre
which will receive calls to pagers and
activate the radio signals which set the
pagers ‘“‘bleeping.”

A call to the radiopaging device is
made by dialling a 10-digit number. The
first four digits are an STD type code
common to all radiopagers and these
route calls to computer-controlled
terminal equipment. The remaining six
digits identify individual paging
devices. Calls can be made from any
telephone in Britain. If the user does not
wish to be disturbed, the bleeper can be
switched off completely or, with some
types of bleeper having a memory
facility, incoming signals are stored
until the pager is switched on again.

Example of another type of paging
system now in operation and providing
a useful service is that called overlay
paging and which is working over the
Glasgow Fire Service’s existing radio-
telephone network. Fire officers out on
inspection or fire prevention duties can
be called for operational duties either
individually or in groups at the press of
a button.

Electronics at ‘A’ level

The teaching of Electronic Systems at
‘A’ level has, with the approval of the
Schools Council, been initiated at nine
schools for a trial period of three years*.
The trial represents the culmination of
six years preparation by Professor G. B.
B. Chaplin of the University of Essex
with the backing of the National
Electronics Council. For the past two
years the subject has been taught in an
Essex Grammar School and Diplomas
have been awarded to successful pupils.
In future the Associated Examining
Board will assess the results. The
syllabus for Electronic Systems com-
prises three main sections: computer,
feedback and communication systems.
The syllabus also includes a section on
basic electronics. Each main section
starts with the human aspects of the
system under consideration and then
goes on to discuss the fundamental
principles involved. Further informa-
tion can be obtained on both the

teaching of Electronic Systems as an ‘A’
level subject and the Electronics Link
Scheme (concerned with providing
technical expertise for those schools
which are encouraging the develop-
ment of project work, involving the use:
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of electronic techniques, see “National
Electronics Council Link scheme,”
Wireless World, April 1975, p.192) from
Professor G. B. B. Chaplin, Department
of Electrical Engineering Science, Uni-
versity of Essex, Wivenhoe, Colchester,
Essex C04 3SQ.

* “Electronics in Schools,” National Electronic,
Review, published by the National Electronics
Council, January-February 1975, pp.11, 12.

High Fidelity 75 success

This year’s Spring audio show at
London’s Heathrow Hotel brought forth
a number of new products, most exhi-
bitors having at least one new item to
reveal for the first time. The show took
place from Tuesday April 8 to Sunday
April 13 and about 50 exhibitors repre-
sented over 80 brand names.

Several completely new ranges of
loudspeaker systems were on demon-
stration, notably those from Celestion,
Mordaunt-Short, Wharfedale, Marsden
Hall and Lowther. Other new items
included turntables from BSR, an
amplifier from Cambridge Audio, a
preview of a tuner amplifier with touch
controls from Metrosound and a cas-
sette deck with unusual styling from
Yamaha. We will be publishing more
detailed product information on a
selection of items from the show in our
next issue. A sentiment expressed by
one or two major companies who were
not exhibiting was that they were
missing out at a well organized show
and one at which dealers had shown a
lot of interest. Rather a sad final note
apparent from the show was a general
feeling that the Japanese have a lead
over British manufacturers of audio
electronic equipment, both in styling
and reliability — not necessarily a true
state of affairs but one which should
prevent any complacency from under-
mining the abilities and experience of
the British audio industry.

Gulf radar

Bahrein International, the most
important airport in the Arabian Gulf
and the centre of air traffic control in
the region, is to be equipped with
automatic setondary surveillance radar
— the first to be ordered for a.t.c. in the
Gulf area. Its primary radar is also to be
up-dated with a 200 nautical mile
equipment on 23cm.

The s.s.r. will be the Plessey Series
200, which, in addition to allowing the
identity and height of any aircraft
equipped with the transponder to be
displayed, will show emergency codes,
such as “HIJACK,” “SOS” in flashing
characters on the controller’s screen.
The primary radar is to be the Plessey
AR-5, designed to work in conjunction
with the s.s.r. to form a complete traffic
control system. (The secondary radar is

These aerial
parts
(foreground) are
produced by
photo-developing
their patterns on
a sheet of brass,
excess material
being chemically
etched away.
The result is four
identical parts
which are
assembled into
an aerial array.
This quick,
economic and
accurate method
of fabrication
has been
developed by
GTE Sylvania
Inc.
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so called because the returns are not
reflections from the aircraft but are
signals transmitted by the aircraft
transponder when interrogated by the
ground control radar.)

==
————

Navel television

Colour telecine has found a new
application in the teaching of transcen-
dental meditation. The television pro-
duction centre of the Students’ Inter-
national Meditation Society is to take
delivery of a Marconi B3404 telecine and
expect the new capability to play a
fundamental part in their teaching
programme.

The B3404, which is claimed to be the
first machine of its type to have a
projector system specifically designed
for broadcast work, will produce pic-
tures from 16mm or 35mm film or slides
and possesses a true instant-start
facility with a random-access film
programmer for frame selection. The
telecine is the second order received by
Marconi from SIMS, the society having
recently bought five Mk VIII colour
cameras for use at Livingston Manor,
New York and in a mobile function.

been developed by Harris Corporation
and authorized by the Federal Com-
munications Commission for use by
US broadcasters. Transistorized com-
ponents have replaced the vacuum
tubes used in conventional transmit-
ters. The design also incorporates a new
modulating technique called ‘‘progres-
sive series modulation,” on which
Harris has applied for patents.

The transmitter is a 1,000-watt model,
the size used by half of the 4,446 a.m.
radio stations currently operating in’
the US and which are now more than
ten years old, indicating a substantial
replacement market. '

Solid state radio
transmitter

What is claimed to be the first fully
transistorized a.m. broadcast transmit-
ter for commercial radio stations has

www.americanradiohistorv.com .

Quintophonic Tommy

Attending a preview at the Leicester
Square Theatre, London, of “Tommy,”
Ken Russell's film based on the rock
opera by Pete Townshend and The
Who, we had our ears blasted by
excessive sound levelsin the auditorium
and so were unable to assess the niceties
of the Quintophonic Sound used for the
sound tracks. Quintophonic Sound is so
called because it uses five loudspeaker
sound sources in the cinema auditorium
— a pair at the front, a pair at the rear
and a single “voice” speaker at the
middle of the screen. At the Leicester
Square Theatre there were in fact two
pairs of speakers at the rear, and these
pairs had corresponding sound outputs.
On the film the sound is recorded on
three magnetic tracks. Two of these
tracks are matrixed to provide four-
channel sound by the QS system.
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Wireless World Dolby noise reducer

2 — Construction

by Geoffrey Shorter

This noise reducer design is intended mainly for hiss reduction in magnetic-tape recording
machines. The unit described can be switched to decode commercially available Dolby
B-encoded’ cassette tapes, Dolby B-encoded f.m. radio transmissions (current in the USA),
or to encode blank tapes from any source. As an alternative it can be used in trading some of
the noise improvement for reduced distortion at peak recorded levels. Part 1 in the May
issue gave background to the Dolby system and this part gives details of a design that can
be built with or without the help of the Wireless World kit.

This Dolby B noise reduction unit can
be used with both open-reel and cas-
sette tape machines. It is intended for
decoding Dolby B-encoded tapes and
f.m. transmissions, and for encoding
and decoding your own tapes.

The circuit diagram is split into three
parts: the main signal path, Fig. 12 (top),
the subsidiary or side path, Fig. 12
(bottom), and the circuitry used in
setting up the unit.

The input signal to be processed from
the auxiliary, tuner or tape inputs
passes via the switching arrangement of
Fig. 13 to point D in Fig. 12 (top). In
addition to providing 12dB of gain, Tr,
ensures a proper source impedance for
the low-pass filter. Filter components L,
and Cg provide a gradual attenuation
(-3dB at 28kHz), while the 19kHz filter
switch brings in additional components
to give a response *1dB at 15kHz,
—31dB at 19kHz and —22dB at 38kHz.

With  high-quality open-reel
machines whose response is flat up to
19kHz, the additional filter may be out
of circuit when the source is free from
spurious signals. But because the band-
width of signals into the record proces-
sor should be the same as that for
signals entering the playback processor
for proper matching, it is usually
advisable to have the filter in, especially
with cassette machines having a fast-
falling response. If there is any risk .of
unwanted signals above audibility, for
example from a stereo decoder or tape
bias oscillator, the filter must be
switched in. If such signals are above
the compression threshold the noise
reduction will not operate correctly.

The direct-coupled pair Tr, and Tr,
have a low output impedance for
driving the voltage-controlled filter and
it is at this point that the signal path is
split during encoding. The main signal

path continues via the summing junc-
tion following R,.

The final directly-coupled amplifier
pair Try and Tr; must be inverting
because on decoding the subsidiary or
side signal path is arranged to form a
feedback path from its output to input
via R5 (See Fig. 9¢ May issue). .

For encoding, the signal at point A
passes via a series of switches to point B
in the side-path section, Fig. 12 (bot-
tom), and is returned to point E after
processing. Point G feeds the meter
amplifiers. The processed output is
available at C, passing through the
switching arrangement of Fig. 13 to the
record output socket, Skt,, pin 4.

Indecoding, the signal is taken from a
recorder via pin 5 of Skt, to point D. The
output from Tr,, Trs at point C is passed
to the side path at B, through switch
Sw, in Fig. 13. Decoded output appears
at Skt, (pin 5) via Sw .

From the side-path dynamic fiiter,
whose operation was described in the
May issue, the signal is amplified by
26dB by Trgand Tr,, and extracted at the
overshoot suppression diodes, D, and
D; When combined with the main path
signal via Rg this results in either a
boost of up to 10dB during encoding or a
loss of up to 10dB during decoding.
(Diode D, forms part of a temperature
compensation network for the fe.t.
bias.) The variable time-constant con-
trol-voltage circuit, following Try and
described last month, also provides an
a.c. signal of half the f.e.t. drain voltage.
This signal, obtained by attenuating the
26-dB amplified signal with Ry; and Ry,
is passed through C,, to linearize f.e.t.
operation.

Setting-up circuitry (in kit version)

Because this noise reduction unit can be
used with a variety of tape recorders,
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the side-path includes its own 400Hz
oscillator so that a standard-level tone
can be recorded, played back and the
processor calibrated for the particular
tape used. The 400Hz tone is obtained
by switching the side-path circuit
(Swy,), to form a Wien-bridge oscillator
with Ry, Cyy, Cygand Rys around Trygg, 107
& Try. Oscillator output is taken from
point E and applied via point F to the
processor input, D, by Sw,. and Swy,.
Switch Swy alters the control time
constant to prevent oscillator instabili-
ty. Potentiometers PRV; and RV 4, are
used to set the level of the 400Hz tone
for both left and right channels respec-
tively, but only the left-channel side-
path circuit is wired to oscillate. This
adjustment, and that of RV, ,,; and
RV, 02, are made with the aid of theright
channel meter, calibrated in the Kit
design by a further oscillator (Fig. 14).
This oscillator provides a well-defined
output of 580mV, whose accuracy is
determined by the supply line regula-
tion of 5%.

For the kit design the oscillator of Fig.
14, including the components shown
by the broken lines and with its output -
feeding the attenuator of Rg and Ry, (a),
provides the 580mV signal to calibrate
the meter. After this calibration, R4 and
R;; are removed and the second
network, (b), of Fig. 14 wired in to
provide a 5kHz sinewave source for
aligning the circuit. The input filter coil
L, is used temporarily in this oscillator.

The two meter circuits of the kit
design use two parts of an LM3900
Norton or current-differencing ampli-
fier in a “perfect diode” arrangement,
Fig. 15. Because the circuit is set-up at
low levels, Rg5 is temporarily reduced in
value tc increase sensitivity for these
measurements. Additional current gain
is provided by Trg. Only the right-chan-
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Fig. 12. Circuit of one channel of the or decode is switched by the interface RV, 03 and feeds point F in Fig. 13.
stereo Dolby B noise reduction unit. circuit of Fig. 13. Side-path output This additional circuitry, including
Upper circuit is of main signal path, from E is combined with main signal via  potentiometers and Sw;, , is used on
input at D, output at C. Point G feeds R,; Connection shown with broken one channel only (the left channel in
meter circuits of Fig. 15, while point A line forms a Wien bridge oscillator to the kit design). Resistor Ry; is
or point C feeds the side-path input B provide a 400-Hz calibration tone. omitted in left channel if used as

(bottom), according to whether encode  Qutput is via oscillator level controls an oscillator.
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Components

Electrolytic capacitors are 16-volt
working (except C,,, C,,, ,;,, C,, and
C;,, 13- Polystyrene capacitors may be
marked with a “k” multiplier instead of
“n”. (Polyester capacitors are colour
coded.)

Cin 10 electrolytic
Cain 3n 5% polystyrene
Cii0 3.9n 5% polystyrene
Caioa 10y electrolytic
Cs, 105 2.2n 5% polystyrene
Cs 106 5.6n 1% polystyrene
Cirimr 27n 1% polystyrene
Cs 108 10y electrolytic

9,109 10 electrolytic
Cione 10y electrolytic
Chm 4.7n 1% polystyrene
Cion 10p electrolytic

13,113 100n metallized polyester
Ciane 47 or 50 u 6-volt electrolytic
Cis, s 100n metallized polyester
L1 10p electrolytic

Ci 10y electrolytic

Cienis 100n metallized polyester

IS 100n metallized polyester
20, 120 330n metallized polyester

Ca 2 10y electrolytic

Cn.om 22p polystyrene

Coin 10p electrolytic

Cy 1000p 25-volt electrolytic

Cys 10y electrolytic

Cy 10n metallized polyester

Cy 47n metallized polyester

Cy 100n metallized polyester

Cp 10p 10-volt electrolytic

(08 33n metallized polyester

Cipim 10x 10-volt electrolytic

Cii32 330n metallized polyester
5 1.5n disc ceramic

C,(two)  2.7n* polystyrene

*Values for 50 to 25us change in time
constant. For 75 to 25ps change, as in USA,
use 1.8nF and 39k Q2.

Resistors Y%-watt, 5% tolerance unless
otherwise stated.

R, o 470k Ry;" 22k

R, 102 47k Ry 1 120K

R3, 103 1k RSS. 135 47k
R, 470 Ry e 27K
R5.105 43k R37_137 1k 2%
Rg 106 100 R 13 47

R,y 68K Ry 15K
Reis 22k Ry 0 270k

Ry 109 820 Ria 270k
Rione 180 Roiwe 220k
Ry 270k R 143 8.2k
Rz 3.3k Roiiu 33
Rz 33k R, 27k
R4 150k 2% R 6.8k
Ris 115 180k 2% R, IM
Ri6 116 27k R 1M
Rn,m 22k R 4.7k
Rigaisa 150K Ry 22M
Rigonse 190k 2% Ry, 3.9M
Risc 118c 10k R 15 560
Rig s 1k R s 150k

" Ry 33k Ry s, 150k

R,.m ~ 33k1% Ry 330k 2%
Ry 122 47k R, 330k

Rpgi 22k Ry 155 330k

Ros 124 6.8k R57. 157 1k

Ry s 27K R, 10k -
Rg. 126 IM Ry 3.9M ]
Ry 12 1.8M R, 110k 2% | 2
g 1k Ry, 10k 2% | £
R 15k R, 15k 2% [ €
Ry 62k R, 6.8k 5
Ry m 82k Rg, 82 g
Ry 13 10k R,(two) 18k* [

t+ Two needed if cal. osc. not used.

Transistors

Try, o1 Trs, 105 ZTX109C, BC108C or
“equivalent

Try 100 T4 100 TP 106 TTs, 109 THo ZTXALL,
or ZTX109, BC109, etc.

Try, 13 Try 1o ZTXA21,
equivalent

fe.ts (two) 2N5458, MPF104, 2SK30D

or GR specially selected.

2ZN4058 or

259
Diodes
DI.]DP D4.104'D10.ll OAQI
DZ.IOZ D3.103' S.IOS'DIIO.HI 1N914

Dg4 1N4001 or 1N4002

ZD,, ;o BZV19C8V2 (8.2V zener E-line
package)

IC, LM 3900, MC3401 or MC3311

IC,. L131 or TDAI1415

Potentiometers

RV, n 5k or 4.7k lin. preset
(law)
RV; 102 470 lin. preset (gain)
RV; 13 50k or 47k lin. preset
(400-Hz osc. level)
RV, 16 50k or 47k log. preset
(play cal.)
RV, Sk or 4.7 lin. preset
(5kHz osc. level)
RV 166 20k log. preset
(record cal.)
RV; o 5k or 4.7k log. preset
(f.m. cal))
RV, 16 1K lin. preset
(meter cal.)
RV, 50k dual log/reverse log.
(record balance)
RV, 50k dual log.
(record level)
RV, 5k dual log.
(output level)
Inductors

L._‘.o. 36mH * 5% (Toko 30569 in kit)
Lj 12 23mH, Q260 (Toko 30568 in kit)
Transformer 240/17V nominal

Other parts (all supplied in kit)

Dual 200-4uA meter, plastic foam,
wire-ended 14-V 40-mA lamp @ fuse and
holder ® 7-button switch unit, 6-pole
switch (Sw,), mains switch @ two
printed boards @ three knobs @ three
DIN sockets ® chassis, front panel,
'screws, tag strip, meter bracket e labels,
connecting wire, mains lead, strain-
relief bush @ cabinet.

nel meter is used to measure the low
levels.

Circuit options
The unit can of course be constructed
without using the kit. Provided that
normal good practice is followed in
circuit construction, assembly on Lek-
trokit or Vero circuit boards should be
no problem. But for those constructors
unfamiliar with normal practice, we
recommend using either the full kit or a
smaller p.c. board. This smaller board is
for a single-channel processor without
- the switching and setting-up circuitry
of the full stereo board, and is available
separately.

If similar functions to those of the kit
are required the same switching
arrangements of Fig. 13 can be used.
Selected field-effect transistors are
available separately through Wireless
World (see panel).

The simplest possible circuit option is
for playback of B-encoded cassettes.
Designed for use as a noise reduction
unit, the circuits have many more
facilities than required for a playback-
only processor; ncvertheless, Fig. 12 can

be used in this application with an
enormous simplification of the switch-
ing. The circuit can be permanently
wired in the decode mode, and needs
only the switch Sw, in Fig. 13. Point C is
permanently wired to point B via Sw,
and the signal from the head amplifier
wired to point D via the play cal
control. The filter components can be
omitted if use is to be always limited to
playback of recorded cassettes.

Inclusion of the facility for decoding
B-type f.m. transmissions can be added
to this basic design simply by retaining
Sw,, and Sw,, and associated input
circuitry. More simply, the two switches
can be combined into one.

Maximum cost-effectiveness is clear-
ly obtained with the encode/decode
version, as almost all of the circuitry is
common to both modes — see Fig. 9,
May issue, page 204. The first basic
simplification possible of this switcha-
ble family is omission of the f.m. facility.
Switch Sw, is eliminated, being per-
manently wired in the position shown in
Fig. 13.

If a separate audio oscillator is
available, the circuit of Fig. 14 version
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(b), need not be used. If the unit is to be
built into a tape machine you may wish
to omit the meter circuits, and adopt a
simpler switching scheme. But you
would then need an a.c. millivoltmeter

for setting up. The 400Hz oscillator

wiring, shown by the broken line in Fig.
12, could also be omitted if the same
tape is always used. We recommend
retention of this feature to take account
of tapes with different sensitivities (see
part three).

Setting-up procedure

For proper operation, the encoding and
decoding signal processors and the
intervening signal channel must be
matched at all frequencies of interest
and all levels. Any errors in channel
gain, on a wideband or frequency-se-
lective basis, can produce a mismatch,
or error, in overall response. But first,
the circuit must be adjusted to provide
the correct degree of low-level hf.
emphasis and de-emphasis (10dB at
5kHz), and the correct threshold level.
Matching between encode and decode
modes must be checked. Then the
processor must be level-matched to the
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equipment and media (tape of t.m.
radio) it is to be used with; to be covered
in part three.

If the circuit of Fig. 12 is constructed
without using the kit, apply the follow-
ing setting-up procedure (see part 3 for
kit). You will need an a.c. millivoltmeter
and an oscillator, unless you adopt the
technique using the circuits of Fig. 14 &
15, as in the kit design.

Before starting, make sure that the
f.e.t. gates are shorted to earth. Start in
the record mode with the noise reduc-
tion switched out (also the cal. tone off
and the filter out, if used).

—Set law control RV, to produce
maximum positive volitage on the
f.e.t. source.

—Feedin 5kHz signal at a level to give
17.5mV at test point 1 and note
signal level at test point 2.

—Switch in noise reduction and
adjust gain control RV, to give a
10+ 0.25dB rise at test point 2. Note
signal level*.

—Remote f.e.t. gate short and adjust
law control RV, for a 2+0.25dB
drop at test point 2,

—Replace gate short and check that
level returns to that identified by*.
Finally, remove gate short.

Encode/decode matching check. With-
out altering the control settings, switch
to play mode.

Fig. 13. Switching interface for one
channel of Dolby B processor allows
decoding and encoding of tapes,
recording and simultaneous decoding
Dolby f.m. transmissions (current in
the USA), encoding of normal f.m.
transmissions, and a normal signal for
monitoring during recording.

This arrangement is used in the kit
design, but could be simplified in other
constructions, for instance by omitting
Dolby f.m. provision given by Sw.,.
Switch Swsy, appears in both channels,
but remainder of Sw; is used in one
channel only. Pin numbers on kit DIN
sockets are indicated for both channels
(dashed boxes for left).

—Switch out noise reduction and
short f.e.t. gate.

—Feed in 5kHz signal at a level to
give 44mV at test point 2.

—Check that signal drops by
10 +0.5dB when noise reduction is
switched in.

—Remove gate short and switch in
noise reduction. Check that signal
at test point 2is 17.5mV *+ 0.5dB.

Decode-only processor. As with the
switchable encode/decode version,
ensure that f.e.t. gates are shorted to
earth, and switch noise reduction off.
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—Set law control RV, to pinch-off
f.e.t. i.e. maximum positive voltage
on source.

. —Feed in 5kHz signal to give a level
of 44mV at test point 2.

—Switch in noise reduction and
adjust gain control RV, to give a
fall of 10+0.25dB at test point 2.
Note signal level™.

—Remove gate short and adjust law
control RV, to give a rise of
2+0.25dB at test point 2 (should be
17.5mV).

—Replace f.e.t. gate and check that
level returns to that indicated by*

—Remove gate short.

Meter and oscillator calibration. If the
meter circuits are to be fitted, calibrate
them by applying a 580mV tone and
adjusting for a 0dB reading. One of the
meters can then be used to calibrate the
400Hz oscillator level, if used. (The
circuit of Fig. 14 from the kit design
could be used if fed from a sufficiently
well-regulated supply line; 5% in the
circuit of Fig. 12.)

—Apply input signal to point D to
give 580mV at point G.

—Adjust RV, for 0dB meter reading.

—Operate cal. tone switch (if oscilla-
tor fitted).

—Adjust RV; to give 0dB meter
reading.

The unit is now rea'.ly for use. But to
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Fig. 14.Oscillator circuit used in kit for
generating a 1-kHz tone (a) for
calibrating the meters. Though a
square wave, the magnitude is chosen
to give the same reading as a 580-mV
sine wave. Circuit.is subsequently used
to provide a 5-kHz circuit alignment
.tone at (b) by temporarily using L,

Fig. 15. Meter circuits using “perfect”
diode arrangement. Right-channel
meter circuit at bottom includes extra
gain to allow measurement of low
signal levels during alignment.

ensure compatibility with commercial-
ly-available Dolby tapes, and to ensure
interchangeability of tapes from
machine to machine, it must be cali-
brated using a level-setting tape, to be
detailed in part three of this article.

‘Kit construction

Successful operation of the unit
depends on a number of factors. As well
as proper matching of the unit, strict
adherence to component tolerances and
alignment procedure, use of selected
f.e.ts, and a low ripple in the supply line
are all essential to correct operation.
For these reasons the parts for the unit
are available as a complete Kit.

The printed board of the kit is
designed to keep wiring to an absolute
minimum; it is for this reason that
switches, calibration controls, and DIN
sockets are board-mounted types. First
thoughts indicated a double-sided board
would be needed together with plated-
through holes, but this would make an
expensive board. The same effect could
be achieved with a larger single-sided
board but would result in a large
number of links. The relatively large
number of controls finally decided the
format. To keep board length down,
some controls had to be mounted above
others, and as there was to be a
minimum of wiring, the top controls are
mounted on to a separate board. The
advantage of this sandwich board
technique is a saving of about 24 links.

In the instructions, component
numbers for the left-channel have 100
added to the number for the right
channel: thus R,,, is the left channel
component corresponding to Ry, in the
right channel.

Kit assembly instructions

A number of pins are supplied with each
kit; in fitting them insert from the track
side of the board, tap down lightly with
a hammer and solder into place. Insert
pins as follows

—two pins for the transformer input,
marked V;, close to IC,

—four pins for right and left meter
outputs, marked + M.R., +M.L.

—two pins in resistor Ry, position

—one pin at the end of R, close to IC,
(see Fig. 16)

—one pin each at the end of Rss 155
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close to C,, (see Fig. 16)
—three pinsin the L, position, marked
with broken lines, next to IC,
—one pin at the B5kHz oscillator
output point, marked “osc”
—six pinsin the holes marked E,R, L;
E, r and 1 between socket Skt; and
C,.
There are seven links to be inserted on
the main board; two further links are
used if a tuner is to be connected to the
auxiliary input socket, rather than the
tuner input. The two f.e.t.-gate links
should be looped, to allow easy break-
ing and making of the gate during
alignment. Close-tolerance compon-
ents, i.e. resistors of 2% tolerance or
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better and capacitors of 5% tolerance or
better, are separately packed.
—Insert seven or nine links, as

appropriate.

—Mount close-tolerance resistors
RZ],lZl - RH,lH - R15,115 - Rle;HBb
- R37 137-

—Follow with close-tolerance capa-
citors Cy 02 — C3,103 — Ce106 — Cr.107
— Cume
—Mount the remaining fixed resis-
tors and capacitors identified on
board, excepting Czg, Ry7, Rss155.
Make sure electrolytic capacitors are
inserted the correct way round, that is,
indented end to the hole marked +
Note that Rsg to Ry, R, and C, will be
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left over, in addition to the four
components already mentioned.

—Add pre-set pc;tentiometers RV 01
— RVy100 — RV3103 — RV,0 —
RV5 — RVg s

There are four types of diodes, easily
identified by the quantities supplied.
Zener diodes have the connections of
the E-line package, the + lead corre-
sponding to the collector position in Fig.
17. Of the others, the OA91 germanium
diodes will be the largest and glass-en-
capsulated; the rectifier diodes will be
the four plastics-encapsulated ones; and
the 1N914s should be the smallest, of
either glass or plastics. The band-end is
to correspond with + on the board.
Base connections for the transistors are
shown in Fig. 17. The field-effect
transistors may have various markings
but nevertheless will have been special-
ly selected. Transistors Tr, 5, and Try ;45
must be type ZTX109C, but the remain-
ing n-p-n type may be supplied as either
ZTXAIl] or 109C. IC, is located so that
the end having the indent or other
marking corresponds with the board
marking. Solder next in place

—diodes ZD) 1o;, — Dy o) t0 Dg 45, Dg
to Dy, Dyg 10 and Dy 1y

—transistors Try 4 Trs )5 (ZTX109C),
Tryis and Try, (ZTXA21), field-
effect types, followed by remainder

—integrated circuits IC, IC,.

When positioning the three DIN sockets
make sure they are vertical and in line
with each other, for appearance’s sake.
Check functioning of the push-button
switches as they are difficult to remove
once soldered. As the switch board
markings will be covered by the

an

Fig. 16. Main board markings show -
seven essential links plus two optional
links, for use if a tuner is to be

applied to auxiliary socket. Some pin
locations are shown. (Boards in kit
have a slightly different track
arrangement.)

Fig. 17. Socket connections, viewed
from “holes”. If E-line zener diode is
used, as supplied in kit, the + sign on
the board should correspond with the
position of the collector lead in the
E-line package shown right.

switches, identify them before assem-
bly. Take care to push them fully into
the board and ensure that they fit
squarely: any skew will result in
misalignment with the front panel. Fit
and solder

—three DIN sockets
—switches Sw, to Swg
—inductors L, L g, L4, but not L,.

Sub-printed board Compon-
ents are fitted on to the track side of the
subsidiary printed board.

—Solder components C,, R,.
—Solder potentiometers RV g,
. RV 07
—Attach plastics adjuster inserts into-
RVg, RV,
—Cut off potentiometer legs flush
with the board.

The sub-board should be spaced about
0.09in away from the top of the main
switches to ensure potentiometer
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centres line up with the front panel
holes. Matchsticks form convenient
spacers.

—Lay matchsticks on Sw,, and Sw,

—Position sub-board, check align-
ment and solder

—Join areas on sub-board marked R,
L, r, 1 to corresponding points on
main board using twin-screened
cable. Earth at one end only to
points marked E.

—Connect link point on sub-board to
link point on main board almost
underneath.

—Insert links marked “Mpx” for use
with 25-us B-Type f.m. transmis-
sions.

Returning to the main board, be careful
to align potentiometer spindles hori-
zontally.

—Solder dual potentiometers RV,
(log/reverse log), RV 4, RV .
—Check underside of board for solder


www.americanradiohistory.com

Wireless World, June 1975

263

Complete kits for the Wireless World
Dolby B noise reducer are available
through the address given below.
The two-channel design features:

@ a weighted noise reduction of 9dB

@ switching for both encoding
(low-level h.f. compression) and
decoding

@ a switchable f.m. stereo multiplex
and bias filter

@ provision for decoding Dolby f.m.
radio transmissions {(as in USA)

@® no equipment needed for align-
ment

@ suitability for both open-reel and
cassette tape machines

The kit includes:

—complete set of components for a
stereo processor

—regulated power supply compon-
ents

—board-mounted DIN sockets and
push-button switches

—fibreglass board designed for
minimum wiring

—solid mahogany cabinet, chassis,
two meters, front panel, knobs,
mounting screws and nuts.

Price is £43 inclusive.

A single-channel printed-circuit

board, including components costs

£8.63 .inclusive (excluding edge

connector, £1.37 extra). Selected

field-effect transistors cost 68p each
inclusive, £1.20 for two and £2.20

for four.
Calibration tapes are available,

costing £1.94 inclusive for 9.5¢cm/s
open-reel use and for cassette
(specify which).

Send cash with order, making
cheques payable to IPC Business
Press Ltd, to:

Wireless World noise reducer

General sales department

Room 11, Dorset House,

Stamford Street

London SE1 9LU
Allow three weeks for delivery.

shorting and dry joints.

—Crop leads to avoid touching chas-
sis.

—Insert thin sheet of card between
board and chassis.

—Fix board in position with 6BA
screws.

Off-board assembly. Fix in position

—transformer

—fuseholder

—mains switch to meter/switch
bracket

—bracket with tag strip under one
screw.

At this point you can tape the meter to
the bracket temporarily with the piece
of foam plastic material between;
normally the meter will be held in
position by the front panel. Continue
with off-board wiring

—transformer secondary to two
points of tag strip (not earth tag)
—the two tags to V,, terminals on

board

—meter illumination lamp, in series
with Rg, to the two tags, the
junction to a third tag (not earth
tag)

—meter terminals to *M.R. and
+M.L. on board (note + terminals
on meter)

—mains cable brown lead to trans-
former primary via fuseholder and
switch

—mains cable blue lead, via switch to

transformer primary

—mains cable earth lead to earthed

tag on strip

—insert strain-relief bush in hole and

pass cable through

—stick on labels: one to identify

sockets and play calibration poten-
tiometers, the Dolby Laboratories
‘label on the rear close to socket
Skt,, and the third inside chassis
close to transformer.

Setting-up procedure for the kit design
together with calibration details will be
given in part three of this article.
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Correction to part 1: Readers of part 1
of this article will have noticed a
discrepancy in referring to JVC’s a.n.r.s.

.scheme. Being of the general class of

Fig. 5(a), it is incorrect to referto “... a
fixed high-pass filter in the subsidiary
signal path, as is done with the JVC
a.n.r.s. system, ...” (page 203, column
2). It should be clear that the subsidiary
signal path of Fig. 5(c) is a feature of the
Dolby system, and not JVC's. The Dolby
filter of course has a variable frequency
characteristic, whereas the JVC circuit
uses a fixed turnover frequency. In
a.n.r.s., the filter is in the main signal
path during encoding and the whole
compressor is placed in a high-gain
negative feedback loop during decod-
ing. It is therefore incorrect to include
the parenthetic reference to the JVC
technique following the reference to
Fig. 5(c) on page 202 (foot of column 3).

Dolby Laboratories tell us the amount
of distortion introduced in the processor
output as a result of the overshoot
suppression diodes operating is a few
times higher than the 1% figure quoted
on page 205. As mentioned, this distor-
tion is momentary of course, occurring
when the causal (not casual, as mis-
printed!) programme transients mask
the distortion. Dolby Laboratories also
point out that the variable decay time
mentioned in the following paragraph is
afeature of the A system only; it is fixed
at 100ms in the B system.
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.
Letters to|
the Editor

= d

CONFUSION ABOUT
NOISE

The March issue carried two articles
about noise, one of them with the title
“Noise — confusion in more ways than
one”. For this reader, alas, confusion
was worse confounded by Fig. 1 of the
article. The lower waveform looked like
rectified noise, not band-limited noise as
the caption said. Further, the probabili-
ty density curve sketched and described
as being of the Rayleigh type would
only be correct for the envelope of
narrow band noise. The noise itself has a
Gaussian distribution. Perhaps the
author meant to say that rectified
narrow band noise has a Rayleigh
distribution, and so it does, except when
subjected to further band limiting
whereupon its distribution reverts to
Gaussian.

The other article “Low noise wide-
band amplifier” was reticent about the
facts of life concerning the quiescent
value of I. and the disturbing effect of
base spreading resistance ry in circuits
of this kind. If r, were zero, R, and R,
values could be scaled to suit Rg merely
by adjusting I, for a single transistor,
increasing I, for low values of R This
simple procedure is baulked by the
presence of r, which provides the only
reason for introducing parallel opera-
tion. To a good approximation R, = r,
+ r/2 and R, = 20r, for a single
transistor, where r, is the characteristic
slope impedance of the base emitter
junction, given by.r, = 25/I, when I is
in'mA. for n transistors in parallel the
effective values of Ry, and R, for the
whole circuit are thus r,/n + 12.5/(nl)
and 5008/ (nl.) where I is still the current
of each individual transistor. The I, and
r, values of the circuit described in the
article were not given. It would be
interesting to know them and check the
circuit performance against this simpli-
fied theory. :

H. Sutcliffe,
Department of Electronic Engineering,
University of Salford.

Dr Smith replies:

The point by Professor Sutcliffe con-
cerning an error of omission in Fig. 1 of
my article “Noise — confusion in more

ways than one”, is quite correct. It also
illustrates the interesting difference in
intent by various people. Discussions
about noise fall quite definitely into two
camps. The first describes the statistical
noise processes and involves a consi-
derable depth of probability theory. The
other effectively takes the stationary
parameters characterising the noise
(average value, root mean square value
or power, and so on), and develops a
measurement technique based on
power ratios of signals to noise in actual
systems. I wished to avoid the first
approach, but thought to include Fig. 1
with the express purpose of showing
that noise can have a distribution which
differs from Gaussian. I find the
assumption that noise is always Gaus-
sian is an error often made in early
stages of noise studies. (Even Professor
Sutcliffe brought in “Gaussian” when-
ever he could!)

In Fig. 1 the words “envelope of”
should be inserted before “band limit-
ed”, although Professor Sutcliffe had
the right idea when he surmised that I
had intended to illustrate the detected
envelope. My intention was to generate
a picture of Rayleigh distributed noise
and, as expected when I looked at my
notes of the experiment to photograph
the output of the detector, they read:
“mention that the Rayleigh distribution
is obtained after rectifying band limited
noise, as follows . . .” It is as well to
mention that in practice all noise is
ultimately band limited.

The output of a linear detector fed
with Gaussian noise can be intuitively
visualised as having a lop-sided peak at
the average (or rectified d.c. output)
value on one side of zero. It has zero
probability of actually having the value
zero, together with a decreasing proba-
bility after the peak, again towards zero
as the output amplitude increases. This
is just the one-sided Rayleigh distribu-
tion. Intuition is not a reliable guide to
accurate concepts in probability — so do
not take it too far! If there is a relatively
large signal with the noise, then the
output at the detector again tends to
Gaussian, the more so as the signal
amplitude increases. Also, further band
limiting of the detector output will have
the effect mentioned by Professor
Sutcliffe. This discussion gives me the
opportunity to offer a reference in case
readers wish to follow up this interest-
ing point!,

A small item: the commas in the last
equation of the article (p.110) should be
points or multiplication signs. The
context should be obvious.

Reference
1. J. A. Betts. “Signals processing, modifica-
tion and noise,” Chapter 4. E.U.P.

Mr Grocock replies:

My reticence about the effects of
varying the quiesent value of I, was due
to the fact that this ground had already
been covered by Mr P, J. Baxandall in
his excellent article in Wireless World,
December 1968. Indeed, this was the
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first reference quoted in the first
paragraph of my article and I did not
feel justified in merely repeating what
had already been said by Mr Baxandall.

I agree that parallel operation is only
justified by the presence of r, and that
Ry and R; expressed in terms of
individual transistor parameters are as
stated by Professor Sutcliffe.

Unfortunately, I cannot quote the
values of I. and ry for the circuit
described since I no longer have access
to the amplifier. However, I take the
point made by Professor Sutcliffe; it
would have been useful to compare the
circuit performance against the values
of r, I.and 5.

—_————
CONTACTS REQUESTED

I am the Rehabilitation Officer for the
Rhodesian Society for the Blind and
Physically Handicapped. I am also a
member of the Friends of the Lions, No.
RH/4407/3/75.

I have a Mr Robert Harley on my
books who is a registered blind person
and whose great joy is in amateur radio
communication. I write to enquire
whether there is anything you could do
to help this man by asking in your
magazine for another amateur radio
operator to contact Bob Harley (call
sign ZE1DO), either from Wales or
England, or both for that matter. If this
were possible he would be overjoyed.
He is an ex Air Force Battle of Britain
pilot and besides being blind he has also
lost a leg.

(Mrs) L. David,
Greendale, Salisbury,
Rhodesia.

""NAVIGATION BY
SATELLITE”

I am surprised by the general way in
which hyperbolic radio systems are
treated in the article “Navigation by
satellite” by W. Blanchard (February
issue) In particular the Omega system
does not suffer from many of the
difficulties claimed, as they are not
applicable to its mode of operation. The
Omega system makes no attempt to
“locate” (sic) the transmitters, as it uses
a non-directional aerial and has no
direction finding ability. The Omega
system does not translate time intervals
into distances, and it is not necessary to
have an absolute time standard at the
receiver. The system operates by phase
comparison of sequentially transmitted
signals, and the only accurate timing
links required are between transmitters,
a simple requirement,

No mention was made of the strategic
implications of the satellite system. No
armed force is likely to rely on the
Omega system, as the transmitters
could easily be silenced during hosti-
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lities. It is much more difficult to knock
down a satellite.

Finally the experience of Mr Blan-
chard’s space-suited observer is only as
stated if the satellite travels in a straight
line. In a practical orbit the Doppler
shift varies continuously from —D
having just passed, and + D being about
to pass.

J. R. Watkinson,
The University,
Southampton.

Mr Blanchard replies:

1 think Mr Watkinson's misgivings
about my article stem partly from my
rather idiomatic use of words.

Having used all the hyperbolic sys-
tems I mentioned, as well as satellite
navigation, for many years, I am well
aware of their shortcomings and
strengths, and I can assure Mr Watkin-
son that Omega does indeed suffer from
the troubles I mentioned. I don't think
anyone would seriously claim that
Omega possesses other than moderate
accuracy, as | stated.

When 1 said that earth-bound sys-
tems usually have little trouble in
locating their transmitters, I meant that
measuring the exact site of such a
transmitter in terms of some geogra-
phical co-ordinate system or other
usually presents little difficulty, at least
in the better-mapped areas of the world.
It is of course very important to know
these positions precisely, since all one is
doing with any navigation system is to
establish where one is by measuring
difference of position from some other
precisely known point or points. This
difference can be expressed in many
ways, but in the end they can all be
boiled down to a range and a bearing,
two ranges, or two bearings (or, of
course, more than two).

So when Mr Watkinson says that
Omega does not translate time intervals
into distance, he is correct inasmuch as
the receivers themelves present only
time differerices, but this information
would be quite valueless to the naviga-
tor unless it could be turned into
geographical co-ordinates. To do this
‘needs a translation from time to dis-
tance, and this is done by many users by
plotting the time differences on a
suitable chart, the chart compilers
making the assumption that radio
waves travel at a known speed, and
therefore that time can be turned into
distance. This sort of chart is really a
simple and very cheap analogue com-
puter, and of course the same calcula-
tion can be performed more precisely by
a small digital computer, at considera-
bly higher cost.

1 take his last point, and I should
probably have stated that my remarks
only applied strictly to a satellite
travelling in a straight line and not in a
quasi-elliptical earth orbit.

Since my article was written, another
satellite has been launched and there
are now six in orbit.

EMERGENCY POWER
GENERATOR

I was most interested in J. M. Caunter’s
article on generators (February issue)
as for some time a colleague and I have
been working along similar lines. We
have used a heavy-duty dynamo, the
normal 22-amp car type being a little too
small. By winding approximately 400
turns of 24 gauge wire over three slots
we were able to get 240V, 50Hz direct.
This requires a little more care in the
winding but has several advantages.
The lower current makes it possible to
use the armature shaft bearings as one
slip ring, the commutator segments
being joined together form the other. It
avoids the use of a heavy and expensive
transformer and by using a small
battery charger it is possible to excite
the field. The use of a regulator is
recommended. The residual magnetism
is not enough to self-excite from start so
a battery and “push to excite” switch is
required.

I have achieved 350 watts with 6 amps
excitation on a standard dynamo and
450 watts on a heavy-duty dynamo with
2.5 amps excitation. 450 watts is about
the limit for this type of lawnmower
engine, which, incidentally, I have
converted to gas as this is much cheaper
and the fumes are less unpleasant.
Maurice W. Garman,

Pinner,
Middlesex.

PERIL OF PUBLISHING

It would be interesting to know how
many people with bright ideas or
circuits are put off submitting them to
Wireless World, knowing that the
following month they will be destruc-
tively attacked by some even brighter
person with large resources behind him.
Perhaps these wise guys might
remember that good things come from
small beginnings.

W. B. Henniker,

Henniker & Kerr,

Edinburgh.

SERIES AND PARALLEL
FEEDBACK

i

Regarding the answers to my letter
published in your February issue,
would like to make three short
remarks.

1. I omitted to state the load impedance
used in the distortion measurements on
operational amplifiers. This was 5k in
all  cases. Below  about 3kQ
distortion 1ncreases rapidly; above
that level no significant improvement in
distortion was noted. Incidentally, Mr
Linsley Hood’s 1kQ is below the full
output swing capability of the i.cs used.

st
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2. Mr Sandman is correct in saying that
his circuit does not suffer from the
‘common-mode distortion I mentioned. I
.mistook his circuit for a similar one, in
which the non-inverting input of A, is
used. In that case, the common-mode
troubles I remarked upon will arise. My
apologies to Mr Sandman.

3. Mr Sandman’s remark about the Delft
circuit is incorrect. It does have nega-
tive feedback around both amplifiers.
The positive feedback around A, via R,
is compensated by an equal amount of
negative feedback through A, and R
The net result is no p051t1ve feedbacf(
buttheonly negativefeedback appliedto
the inverting input of A,.

In my view this circuit is more elegant
in so far as it does not require a floating
load.

T. Magchielse,
Almelo,
Netherlands.

CAPACITORS AS TRANS-
MISSION LINES

I found the letter by Mr Azelickis in the
May issue most informative; I was
aware that the equivalent circuit of the
capacitor could be elaborated upon, and
certainly to consider the capacitor as a
transmission line is an excellent physi-
cal interpretation.’

The transmission line analogy is the
next step up from the simple LCR circuit
(resonant circuit) that I used for my
description, and the reason that it was
neglected was twofold. First, the reson-
ant circuit is the standard equivalent
circuit for capacitors, and as I thought
the article covered a large amount of
material in a rigorous as possible
manner, the properties of transmission
lines not being understood by everyone
(including myself) who would read the
article, such an equivalent circuit would
be presumptuous on the part of the
author. Secondly, manufacturers’
information is developed along the lines
of the LCR circuit; a transmission line
circuit would have kept my typewriter
busy making comparisons between the
two.

I must confess a mention of the high
frequency properties explained in terms
of a lossy transmission line for
capacitors would have been nice in the
article. It is only when attention is
drawn to a point that one realises just
how much information one has left out.
R. A, Fairs,

Mortlake,
London SW14.

VAT new rates

In view of considerable confusion about
the new rates of Value Added Tax which
came into force on May 1, readers
responding to advertisements in Wireless
World are advised to check with the
advertisers concerned before purchasing
goods.
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A 50MHz oscilloscope

2—Sweep and trigger circuits

by C. M. J. Little, B.A.

Department of Electronics,

The sweep generator and associated
circuitry provide a linear timebase with
calibrated ranges from Is/cm to
10ns/cm. The timebase is triggered by
the signal on the Y plates, unlike some
. timebases where the free-running
sweep frequency is adjusted to syn-

Southampton University

chronize with the Y signal. A stability
control adjusts the threshold of the
sweep generator, allowing it to free run
or to be triggered. The trigger generator
is equipped with a level control and a
positive/negative slope switch, which
allows the triggering signal to be taken

Wireless World, June 1975

off different parts of a waveform. This
enables a stable display to be obtained
from almost any input signal. The

Fig. 7. The sweep generator circuit

diagram. Components Ry,
selected by S in Fig. 8.
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triggering signal may be selected from
the Y amplifier, with a choice of a.c.
coupling or low frequency rejection
(high pass filter), from the 50Hz mains,
or from an external socket. A facility is
provided for single-shot operation —
either triggered or free running,
depending on the position of the
stability control. A push-button and
neon indicator resets the sweep and
provides an indication that the circuit is
ready to be triggered.

A triggered timebase does not nor-
mally produce a trace on the screen in
the absence of an input signal, and it is
usual to provide an “auto” position on
the trigger selector switch. The “auto”
function triggers the sweep from an
internal oscillator at a fairly low
frequency when no triggering signal is
present, and also disconnects the trig-
ger level control. This provides a trace
at all times and results in immediate
lock when an input signal is applied.
This facility has not been provided,
partly for technical reasons, and partly
because I have not found it necessary. I
will give a suggestion for a circuit in the
final part of the article.

The sweep generator in Fig. 7 will
now be described in detail. The circuit is
fairly complicated, so a step-by-step
explanation of the circuit operation will
be given.

Circuit operation

Consider the circuit when the stabili-
ty control is just off the point where the
trace runs free. Try, is on, Trs, is off, and
the base-emitter junction of Trs, is
reverse-biased. The voltage at the
collector of Trs, is 18V, and the voltage
at the emitter of Trs; is 5.4V. This
positive voltage holds Trg, and Trss on
via Dy, and R,3;. The voltage at the
junction of Dy5 and Dy, will assume’a
potential of about -2V, diverting
excess current from R,y; through Dy,
D,, and the resistor chain to the -50V
rail. The start of the sweep voltage is
about — 8V at D. The loop Dy, Trss, Trse,
D;; and D;, forms a negative-feedback
control loop which tends to hold the
start voltage of the sweep constant in
spite of the charging current. through
Ry, which varies from 0.6 pA to 2mA.
This control loop works very well, with
almost no detectable change in start
voltage over all the time/cm ranges.

To continue, the emitter of Trg, is at
about —14V. As the base voltage of Trs,
_will be at -10V, D, is reverse-biased.
The emitter voltage of Try; is controlled
by the stability control, which is
adjusted until Trgy is only just on; Trgg
plays no part in the circuit operation as
its coliector is open circuit. Now a
negative-going trigger pulse turns Trs,
off. Trs, and Trs, turn on and the voltage
at the collector of Trs, falls to 6.5V. The
voltage at the emitter of Try, is now at
-6V, which reverse-biases Dy, and Dy,
The Miller run-up circuit Trgy, Trss, Trsg
and C is now disconnected and the gate
of Trs, tries to go negative. This is
countered by the emitter of Try; going
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Fig. 8. Sweep-time selector switch and
fine sweep-time control. Cu and RH are
hold-off components to allow Cr time to.
discharge.

positive. The effect is that the gate
voltage of Trs, remains constant and a
linear positive-going ramp is produced
at the emitter of Try. The rate of the

ramp is determined by the charging

‘current through Ry and the timing
capacitor Cy. The collector load resistor
isreturned to the + 115V rail in order to
use a high value load resistor, and thus
to obtain a high loop gain.

The emitter of Trg, follows the ramp
voltage, forward biasing D,y and carry-
ing the base of Trg, at the same
potential, Trs; is reverse-biased. At a
potential of about +3V, the Schmitt
trigger Tr,, Trs; and Try, resets. C; now
discharges via R,;3; and D;, on one side
and Dj5, Dy, and Trgg on the other. The
gate-voltage of Trg will follow the
falling ramp voltage until D, reverse
biases. The hold off components, Cg,, Cy
and R;ss maintain the emitter of Trg,
positive for an additional time period to
allow C; to completely discharge. The
hold-off capacitors discharge via Rs

WWwW americanradiohistorv com

and the sweep is ready for another
trigger pulse when D, reverse biases:
and the base voltage of Try, is again
under the control of the stability
control. This concludes the circuit
operation under normal triggered use.

The single-shot facility takes effect
when Sg is operated. The rising voltage
at the end of the sweep turns Try; off
and Trsg on. Tryg holds the voltage at its
emitter at a more positive value than
that set by the stability control. This
reverse biases Trg; and inhibits the
sweep. When S, is pressed, the positive
pulse generated turns Trg; on and Trgg
off, restoring the voltage at the base of
Trs to its usual value. The sweep may
now be triggered, and this is indicated
by the neon.

There are a few points that have not
been covered in this description. One
section of the horizontal selector switch
inhibits the sweep in the external X
position by shorting R,3;. Cg, is shown
connected to the + 18V rail, but could
equally well be connected to earth. D,,,
Dy, D3, D3 and Dy protect against
breakdown of base-emitter junctions.
R;e adjusts the finish' voltage of the
ramp and is used to set the trace length.

The speed selector switch is shown in
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Fig. 9. The trigger generator. T is
wound on a ferrite bead.

'

Fig. 10. The effect of varying the load
line of the tunnel diode by R,,,. A and B
show Schmitt operation, with varying
degrees of hysteresis, while C is the
slope for oscillation.

Fig. 8, and hardly needs any comment.
The hold off components, switched by
Sga increase the hold off time for some
ranges, and decrease it on others by
‘connecting additional resistors to the
—50V rail. .

Trigger generator

The trigger generator 1s shown in Fig.
9. The input stage is a differential
amplifier similar to the Y pre-amplifier
input, having the signal input applied to
one gate, and the trigger level control
voltage to the other. The positive/ne-
gative slope switch reverses the two
gates. Tr,; produces a current output
which drives the tunnel diode, D,

The voltage divider chain R,y Rygs
and R,y biases the tunnel diode onto the

negative resistance part of its charac-
teristic. Ryy; adjusts the slope of the load
line so the tunnel diode just does not
oscillate, as illustrated in Fig. 10. This
adjustment minimises the hysteresis of
the circuit. The current from Tr;; moves
the load line so the tunnel diode
switches alternately from its high
voltage state to its low voltage state,
and vice versa. The 300mV step is
amplified by Tr;; and differentiated by
T,. The positive spikes are suppressed
by Ds,, and the negative ones trigger the
sweep generator.

When Syisintheh.f. sync position, Sy
shorts R,;;. The tunnel diode oscillates
at about 10MHz, providing trigger
pulses. The input signal, which may be
up to 100MHz, synchronizes this oscil-
lation and provides a locked trace.
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Aid for drivers
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Experimental German inductive-loop system to guide motor
vehicle drivers to their destinations quickly and safely

As the roads of the industrialized
nations become more and more con-
gested, getting to one’s destination by
motor vehicle becomes increasingly
time-consuming, nerve-wracking and
expensive. Electronics has already
given some help in the form of the
established German traffic information
broadcasting system ARI (Autofahrer-
Rundfunk-Information) described in
the May 1973, p.238, and April 1974, p.95,
issues of Wireless World. Even more
assistance could come from Germany if
a new electronic system giving drivers
direct guidance to their destinations,
taking account of road conditions, is
generally adopted — though at present
this does seem a long way off. Called
ALI (Autofahrer Lenkungs-und Infor-
mations System, i.e. Drivers’ Guidance
and Information System), this scheme is
the result of work by the Telecommun-
ications Technology and Data Process-

ing Institute of the Aachen Institute of
Technology, supported by development
by the Robert Bosch Research Institute
and' the firm Blaupunkt-Werke which
is 4« member of the Bosch group.
Blaupunkt has been working on the ALI
system for two years and recently
Wireless World saw a demonstration of
it on a test track built at their head-
quarters at Hildesheim, near Hanover.
The basic idea of ALl is'that the driver
tells the system where he wants to go
(e.g. a town or motorway exit) by
pressing keys on a unit in his vehicle,
and then, as he drives along, direction
information (e.g. turn left, drive straight
on) is automatically transmitted to the
vehicle by roadside units just ahead of
junctions, exits and so on and presented
to the driver on a display unit. In
addition to the directions to his destin-
ation, the driver receives information
on road conditions, the presence. of

VEHICLE EQUIPMENT

fermte rod
“aerial”

.
direction
of travel

route
instructions

inductive
loop
in road

2:5m

./(g—b— receiver

]

- 2

announcement
display

recewver

L‘— transmitter

00000
00000

destination
keyboard

ROADSIDE EQUIPMENT

computer

——

destinations
store

Lq— transmitter —4—1

route
instructions

Fig.1. Simplified schematic of the drivers’ guidance and information system, showing

a vehicle equipment and roadside equipment communicating with each other by

magnetic induction.
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obstacles such as traffic jams, and
recommended average speeds for rapid
progress. For example, on the vehicle
display units we saw a Blaupunkt (see
photo) there were arrows for direction
instructions, the announcement words
“jcing”, “fog” and “traffic jam” and
numbers for the recommended average
speeds — each of which was lit up as
appropriate.

The information transmitted to the
vehicles is stored in the roadside units,
having been acquired by them mainly
from the passing vehicles themselves
(those fitted with ALI) and partly by
telephone line from a central computer
which itself is fed with accumulated
information from a large number of the
roadside units. (There would be one
computer for each of 16 zones in W.
Germany — see below.) Exchange of
information between the roadside units
and the vehicles takes place by means of
2m X 25m inductive loops buried
beneath the road surface and ferrite rod
“aerials” fitted low down on the chassis
of the vehicles.

A simplified block diagram of the
vehicle and roadside equipments is
shown in Fig.1. The “destination” keys
which the driver presses in his vehicle
have code letters and numbers which
are used to give ‘four-symbol map
references on a map of the German
Federal Republic. This map is divided
first of all into 16 main zones, labelled A
to Q, and the first letter symbol keyed-in
selects one of these. Each of these main
zones is subdivided into 16 smaller
zones, and the second keyed letter
symbol selects one of these. Thus the
first two Keyed letter symbols, for
example FB, select one of 256 small
zones, each of which measures 31 X
31km. The third letter symbol keyed-in
selects an even smaller subdivision area,
of 8 X 8km. The fourth keyed symbol
can be one of nine letters and seven
numerals: if a letter is keyed a final
destination area, measuring 2.7 X
2.7km, is selected; while if a numeral is
keyed a particular motorway exit is
selected. This coding system allows
more than 65,000 destinations to be
defined.

In addition to the destination key-
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board, the vehicle equipment comprises
a small transmitter for sending out the
pre-selected destination, a receiver
which receives the direction instruc-
tions from the roadside equipment, and
the display panel already mentioned.
The “aerial” on the vehicle is a ferrite
rod type about 20cm long. The roadside
equipment includes a transmitter and a
receiver, the inductive loop in the road,
and a programmable memory contain-
ing the instructions to be transmitted to
the vehicles. This unit is buried close to
the roadway.

The roadside equipment transmits
call signals continuously. When a
vehicle fitted with ALI travels over the
loop, the call signal is identified by the
vehicle’s receiver. This identification
serves to switch off the vehicle receiver
andsimultaneously switchonthevehicle
transmitter, which then transmits the
destination, pre-set on the vehicle’s
keyboard, to the roadside unit. The
message begins with a start signal
(coding identical with that of the call
signal). Thereupon a 16-bit destination
message is transmitted, three times in
succession, and in each case two
successive messages are checked for
identity.

At this point the vehicle equipment 1s
automatically switched over to recep-
tion and the roadside unit to transmis-
sion. The roadside equipment transmits
a start signal, followed by an 8-bit
message of direction instructions, also
three times in succession. This con-
cludes the data transmission. The call
signals of the roadside equipment which
follow are no longer interpreted by the
vehicle unit; this is an important
teature, in cases where a driver has to
stop over a loop.

When the information reaches the
vehicle a short “pip” sounds inside the
driving compartment and the display
panel lights up with the appropriate
message. The display brightness can be
adjusted and the panel can be switched
off by pressing a push-button.

The exchange of data described
above takes place in about one hun-
dredth of a second. Duration of trans-
mission is so short that it would still be
.effective for vehicles travelling at
300km/h (180 m.p.h.) for the size of
inductive loop used. It is claimed that
even at these high speeds the reliability
of operation of the system is good
because triplicate messages are being
transmitted in both directions.

Information throughout the system is
stored and processed in binary digital
form, but for signalling purposes the
binary data is converted into pulse
-duration modulation and then into
frequency modulation for transmission
via the loop or ferrite “aerial”. Two
frequencies are used, obtained in both
the vehicle and roadside equipment
from a quartz crystal oscillator via a
frequency divider with a change-over
switch. The crystal oscillator frequency
of 4.433MHz is divided by 40 and by 30 to
give respectively the two frequencies

I111kHz and 148kHz. Binary data are
then encoded as follows: ‘“‘low’ is
represented by seven cycles of 148kHz
and 16 cycles of 111kHz; “high™ is
represented by 22 cycles of 148kHz and
six cycles of I11kHz; and the “start”
signal consists of 30 cycles of 148kHz
and six cycles of 111kHz. (This “start”
signal is the one used for the beginning
of the messages and for the call signals
from the roadside equipment.)

As for the possible cost of putting
the ALI system into operation, Blau-
punkt were unwilling to commit them-
selves too definitely, but they thought
that vehicle units could probably be
manufactured for about 200DM each
(about £36.00) and roadside equipments
for about 1000DM each (about £180.00).
For W. Germany possibly 20,000 road-
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Fig. 2. Announce-
ment display in
the vehicle. This
has arrows to
give directions,
warnings of road
conditions and
recommended
speeds.

Fig. 3. Ferrite rod
“aerial” for
inductive
transmission and
reception on the
chassis of a car.

side equipments would be needed
altogether. Total expenditure might be
anything up to 1000M DM (about
£180M). The system has been presented
to the Federal German transport min-
istry and has also been demonstrated to
the Common Market scientific body
COST (Co-operation Europeenne dans
le domaine de la Recherche Scientifique
et Technique). Our general impression
is that Bosch and Blaupunkt are not
themselves very convinced of the
economic practicability of the scheme
as at present proposed but are anxious
to establish their technological lead in
this general field of traffic information
and guidance. ALI could for example be
used for public transport systems within
towns, and already several German bus
operators have shown interest in it.
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WERCLIFFE BULK £pysep | * 55 a
v . 5 2 g

OS¢ Axkven oy [

e bulk tape erasers

MODEL 8

TIME FOR ERASURE ....... 6-10 secs CRAREARNY i yani ... 100 tapes per hr

DEGREE OF ERASE . . better than 80dB OPERATING VOLTAGE 200/240v 50~
or 115v 60 .

CURRENT (INTERMITTENT) .........

MENSIONS ..... 21 x 20" x 10%:"
SPOOL SIZES ....... up to 14 ;"' max Db bt 2 X BRI o

SPOOL TYPE . . any WEIGHT ................ 92 Ibs42 kg

below a saturated lk/c signal

TAPE/FILM WIDTH ..... Ya''-2" video

Other erasers in the Weircliffe range include:
MODEL 6 For tape widths of “4’’ to 1’ instrument and video on spools up to 8%'’ diameter

MODEL 7 For tape cassettes ana cartridges not exceeding 8'' square and 1'’ deep.

MODEL 14 The only commercially available conveyor belt system suitable for continuous operation and having an erase
capability of 1200 tapes per hour of all widths up to 2’' video on any spool diameter up to 16''. Degree of
erase better than 90dB. down.

THROUGHOUT THE WORLD WEIRCLIFFE ERASERS HAVE THE APPROVAL OF TAPE MANUFACTURERS, BROADCAST
AND TV AUTHORITIES, MANUFACTURERS OF INSTRUMENT, DATA AND COMPUTER EQUIPMENT AND CIVIL AND
MILITARY GOVERNMENT DEPARTMENTS

U.K. enquiries to the manufacturers

AMOS of EXETER Ltd. - EXETER « ENGLAND |

Telephone: Exeter 72132
Telegrams: Amos Exeter
Telex: 42786

WW-019 FOR FURTHER DETAILS
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ALICE BROADCASTING GU 100

The ‘ALICE’ GU 100 turntable is a console mounted 'SPARTA' GT-12-SY
turntable complete with a 'STANTON' tone arm, less cartridge. This along with a
comprehensive ‘ALICE’ cue/pre-amp unit is mounted int a hand finished teak
console built by our own craftsmen to standards that are hard to beat. Locking
castors are used to allow the console to be easily moved to any required operating

position.

TECHNICAL SPECIFICATION

Input sensitivity 5 millivolts for OdBm out at 1kHz.

Freq. response to R.ILA.A. curve.

Output level OdBm into 600Q2 bal, other levels as requested.
Outputs appearing on switch craft XLRs.

Stereo separation 70dB typical (electronics only).

Power requirements 240V 50 Hz or 117V 60Hz.

Remote start Relay operated.

Cue amp 5 watts RMS to internal speaker.

Turntable acceleration less than ,}; turn to full rpm.

Turntable platter European (flat platter).
American (7'’ record centre well).

Platter weight 6 1b (2.75 kg).

Turntable speeds 45 & 33%; rpm. 78 rpm available.

£540 + VAT Console weight -~ 106 tb (48 kg).
Dimensions 224" deep, 24'' wide, 32" high to top of tone arm.

DELIVERY 6-8 WEEKS

OTHER ALICE PRODUCTS INCLUDE p
RACK MOUNTING DISTRIBUTION AMPS 6/24
RACK MOUNTING TELEPHONE BALANCING UNIT

RACK MOUNTING PRE-VIEW MONITORS
BROADCASTING AND RECORDING CONSOLES, ETC. IS BROADCASTING

SEE US AT A.P.R.S.

EXHIBITION STANDS
4 AND 5

ALICE BROADCASTING 38 Alexandra Road, Windsor, Berks. Tel. 51056 /7. (Stancoil Ltd)

WW-—048 FOR FURTHER DETAILS

Tekmik Dual 11S Graphic Equahser

THE
ULTIMATE

INTONE
CONTROL

Kiark Teknik Limited. Summerfield, Kidderminster DY11 7RE
Telephone Kidderminster 64027

WW—008 FOR FURTHER DETAILS
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Paris components show

New semiconductor devices at the Porte de Versailles

Wireless World again made the annual
pilgrimage to the Paris component
show which, in the past, has been a
favourite event for launching new
products. This year, however, we were
expecting the worst, having been con-
stantly warned of impending doom and
recession. Despite these ‘“Job’s com-
forters” the show was a success, with
over 1100 exhibitors displaying their
wares. In our report we have
concentrated on semiconductor
devices, in 'which most development is
taking place.

Nippon Electric Company formally
launched a microwave f.e.t. Designated
the NE244, it is a gallium arsenide
device suitable for low-noise amplifiers
and oscillators operating between 9 and
12GHz. The makers say that this device
is the first reliable microwave f.e.t. on
the market having a m.t.t.f. (mean time
to failure), at 125°C junction tempera-
ture, of 10® hours. Specifications of the
f.e.t. are: drain-to-source voltage 10V;
maximum power gain, at 8GHz, 11dB;
typical noise figure, at 8GHz, 3dB. The
device is available in several packages,
including the stripline case, or the bare
chip can be supplied which has a better
frequency response because there is no
parasitic package-capacitance. NEC tell
us that a second-generation device is

under development and sample quan-
tities should be available around July
this year. The crux of a microwave f.e.t.
is the channel thickness, which is one
micron in the NE244. The development
device, type NE388, has a channel width
of ¥2 micron and is intended for use at
around 14GHz although, say the
makers, theoretically it could operate at
20GHz.

Microprocessors were in evidence,
with more companies entering the
market, bringing the number of manu-
facturers to around a dozen. RCA
announced the COSMAC — an eight-bit
c.m.o.s. register-oriented microproces-
sor. The ls.i. device is housed in one
40-pin and one 28-pin package and can
be powered from an unregulated supply
of 4 to 12V. It is understood that the
device will be available about October
at a price of around $400. Intersil
launched the IM6100, a 12-bit parallel
microprocessor on a single chip. This is
a silicon-gate c.m.o.s. device consisting

of six 12-bit registers, a programmable’

logic array to generate control signals,
an arithmetic and logic unit, and timing
circuitry. The IM6100 is t.t.l. compatible
and requires a single 5V supply.
Advanced Micro Devices also intro-
duced a single-chip processor using
m.o.s. technology. The Am8080, which

Development
microwave
f.e.t. from
NEC showing %
micron channel.
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is similar to the Intel device, has six 8-bit
registers, which may be used singly or in
pairs for both 8- and 16-bit operations.
The chip is housed in a 40-pin package
and samples should be available in July.

C.c.d. memories made their first
commercial appearance at the show
with the Fairchild CCD450 — a
1-kilobyte serial memory using a bur-
ied-channel, ion-implanted barrier
structure in the registers combined with
n-channel silicon-gate m.o.s. structures
for timing, charge detection and level
conversion circuitry. Nine bidirectional
data lines are t.t.l.-compatible and have
three-state output buffers for wired-OR
application. The device is organized as
1,024 words of 9 bits: the nine c.c.d.
registers are shifted in parallel to
provide storage and retrieval of nine-
bit words. Power dissipation in the read
and write modes is 250mW and average
random-byte access time is 200us.

Intel also announced a c.c.d. memory
called the 2416. This device is organised
as 256 words of 64 bits with address
register incorporated on the chip. Any
one of the 64 registers can be accessed
by applying an appropriate 6-bit address
input. The 2416 has maximum serial-
data transfer rate of 2 megabits/s, and
an average latency time under 100pus.
Intel have indicated that they may be
producing a 32kbit device in the next

"year.

Advanced Micro Devices Inc are
launching a t.t.l. family of low-power
Schottky devices called the Am25LS
range, which is expected to be available
around July this year. These devices are
faster, have improved noise margins
and increased fan-out over their
54LS/74LS series. Circuits in the range
include a one-of-eight or dual one-of-
four decoder/demultiplexer, a three-
state quad two-input multiplexer —
inverting or non-inverting — and an

.eight-by-one serial/parallel two’s-

complement multiplier.

The latest m.o.s. circuit from Siemens
— a programmable counter module,
type SAJ341 — was on display. The
device is a continuation of the SAJ
series of frequency dividers, and con-
sists of a four-decade up-counter which
is connected behind five divider stages
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L.e.d.-array driver i.c. from Siemens.

to form an adjustable circuit, capable of
comparing the coded timing of a
process with the prescribed value.
Four-digit quantities, minutes and
hours can be counted, compared and
displayed.

Another new i.c. from Siemens is the
UAAI180. Unlike the UAA170, which is a
driver module for l.e.d. arrays, illumin-
ating one l.e.d. at a time, the 180 drives
up to 12 le.ds simultaneously to
produce a strip of light of varying
length, depending on an analogue
quantity. This circuit, with an le.d.
array, is intended to replace
conventional meter movements for
displaying quantity and rate of change.

Other new components seen were the
2708, an 8k erasable m.o.s. programma-
ble ROM, the 3604, a 4k bipolar PROM,
and the 5101, a 1k c.m.o.s. RAM — all
from Intel. AEG-Telefunken had a
range of power semiconductors claimed
to be the first manufactured from
neutron-doped silicon. These were
high-current diodes, D401 and D40IR,
with blocking capabilities of 4000 to
5000V at 800A r.m.s., and a high-current
thyristor, T670N, which has a current
capacity of 1500A r.m.s. at an inverse
voltage of 2000 to 2600V. AEG say that
thyristors with a peak inverse of 4000 to
5000V are under development using
n.d.s.

Consumer devices seem to be a
popular area and SGS-Ates announced
several new i.cs for electronic musical
instruments. These m.s.i. and ls.i.
devices will cover the basic functions of
an electronic organ and auxiliary
functions (rhythm and automatic
accompaniment). The new devices are
the M081 and M082 m.o.s. circuits for
tone generation, the HBF4727AE, a
cm.o.s. frequency divider, the M252
m.o.s. rhythm generator and the M251,

a2 m.o.s. circuit which automatically
generates the accompaniment (bass
notes, arpeggios and chords). Another
device on show was the TDA1054, a
monolithic level-control preamplifier
for tape recorders, dictaphones, etc. It is
also suitable for compressor-expander
application in telephone equipment.
The circuit incorporates a low-noise
preamplifier, a.l.c. system, high-gain
equalization amplifier and supply var-
iation rejection facility all on one chip.
SGS-Ates and AEG Telefunken have
jointly developed a complete kit of
integrated circuits and discrete devices
for a PAL television receiver, which we
understand is available now.

New from Mostek are the MKM70041
and MKM70042 modules for l.e.d.-dis-
play watches, which are 12hr and 24hr
units respectively. Two gold plated
switch contacts provide instant access
to either hours and minutes or date and
seconds. A third switch contact is used
for setting the time. The module is
designed to fit existing watch cases
which contain three push switches in
the bezel and where the back of the case
makes contact to the positive terminal
of one battery and the negative terminal
of a second battery in series.

Digital watch module from Mostek.
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HF predictions

Ionspheric forecasting is very much the same
in some respects as atmospheric weather
forecasting. Seasonal trends are well estab-
lished but day-to-day variations within a
month can only be predicted on a statistical
basis when forecasting a month or more in
advance. Forecasts of conditions a day or
two in advance and the progress of events
once they have started meet with fair
success. A good success rate is obtained by
assuming that tomorrow will be the same as
today and applying a measure of psuedo
scientific folklore.
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Electronic circuit calculations

simplified

1 — Resistive circuits

by S. W. Amos, B.Sc., M.I.LE.E.

Probably the problem most familiar to
the experimenter in electronics,
whether professional designer or inter-
ested amateur, is the determination of
what value of component to use at a
particular point in a circuit. Manu-
facturers’ literature can provide useful
information but often the designer has
to solve the problem himself and in
general there are two ways in which he
can determine the optimum value for a
component. He can make a working
model of the circuit using preset
components which can be adjusted to
give the best performance: measure-
ment of the values of the preset
components then gives the required
information. Alternatively, and this
avoids the need to build a circuit, he can
calculate the optimum values of the

components. Many of the calculations-

are extremely simple and it is the aim of
this series of articles to show that much
circuit design is possible using elemen-
tary mathematics. Indeed many calcu-
lations require nothing more compli-
cated than Ohm’s law: others use
formulae which are just as easy to
handle. All the numerical examples
which illustrate the articles stem from
typical practical circuits.

We shall begin with calculations
concerning a single resistor and will
then consider those on circuits consist-
ing of two resistors in parallel or in
series.

Single resistors. In general problems
concerning a single resistor are of two
tvpes:

(a) those in which the circuit requires
for its proper operation a resistor of a
particular ., value and it is desired to
calculate that value.

(b) those in which the resistor value is
fixed and the operating conditions in
the circuit containing the resistor must
be chosen to suit the resistor value. It is
desired to determine these optimum
operating conditions.

Decoupling resistor. A simple example
of calculating a resistor value is
provided by Fig. 1 which illustrates an
RC combination used to decouple the
early stages of a receiver or amplifier

from the final stage. The problem is to
calculate the value of the decoupling
resistor R. Ideally the resistor should be
as large as possible consistent with
providing the early stages with an
adequate supply voltage. If the final
stages have a 9-V supply (likely in a
transistor portable receiver) then the
early stages will require, say, 6V so that
3V can be lost across the decoupling
resistor. The mean current taken by the
early stages (at 6V) must be known: let
this be SmA. We can now determine the
decoupling resistor value from a simple
application of Ohm’s law thus:

Value of decoupling resistor is

decoupling
resistor

final power

AN

decoupling capacitor

early

stages

Fig.1. A decoupling resistor.

Rk

Fig.2. Essential features of the
automatic cathode biasing circuit.

in—l

Ry Rg

Fig.3. One method of biasing a
depletion-type f.e.t. using a resistor in
the source circuit.
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_voltage lost across decoupling resistor
current taken by early stages

=5x 1077 0"

=600 ohms.

The calculation of the value of the
decoupling capacitor is dealt with in
Part 4.

Biasing circuit. Another example of a
calculation of a resistor value is provid-
ed by the bias circuit for a valve or f.e.t.
class-A amplifying stage in which a
resistor is included in the cathode or
source circuit. A typical circuit diagram
is given in Fig. 2: the grid is returned to
h.t. negative via R, and the grid-cathode
bias is equal to the voltage generated
across R, by the cathode current of the
valve. The value of R, is thus deter-
mined by the grid bias voltage and the
mean cathode current. These values are
likely to be given in the literature
supplied by the manufacturer or can be
determined by examination of the
characteristic curves. For an a.f. output
pentode, for example, the grid bias may
be —8V and the mean cathode current
40mA. The required value of R, is given
by Ohm'’s law thus:

value of cathode bias resistor

_grid bias voltage
mean cathode current

= 40 102 °ms

=200 ohms.

Fig. 3 shows a corresponding f.e.t. cir-
cuit. Here the mean source current may
be 1.5mA and the gate-source bias
voltage —2V. Again applying Ohm'’s
law: :

value of source bias resistor

_gate bias voltage
mean source current

2

“raxio O

=1.3 kilohms approximately.
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One of the significant features of the
circuits of Figs. 2and 3is that there is no
voltage drop across R, due to grid (or
gate) current: the bias voltage required
is that developed across R, or R_. Bipo-
lar transistors, on the other hand, have a
significant base current and it may be
necessary to allow for this in biasing
circuits as shown in a later numerical
example.

Screen-grid resistor. A good illustration
of a simple application of Ohm’s law is
provided by Fig. 4, which shows the
circuit diagram of a class-A voltage
amplifier using a pentode valve. For
satisfactory operation of such a stage
the mean screen-grid potential should
be approximately equal to the mean
anode potential, and this leads to a
simple method of calculating the value
of the screen-grid dropping resistor R,

Over a wide range of operating condl-
tions the screen-grid current of a pen-
tode is a fixed fraction, commonly
between one quarter and one third, of

the anode current. Because the voltage

across Ry, must be approximately equal
to that across R,, it follows that R,
should be between 3R, and 4R, A
commonly-used value for R, is 100
kilohms and R, should therefore lie
between 300 kilohms and 400 kilohms.
330 kilohms is often used.

Load resistor (directly-connected). A
problem frequently encountered in
electronics is that of obtaining the
maximum output power of which a
valve or transistor is capable in class-A
operation. There is a particular value of
load resistance (the optimum load) for
which the output power is a maximum
and its value depends on the operating
conditions of the valve or transistor.
The optimum load resistance can readi-
ly be calculated from Ohm’s law as
follows:

optimum load resistance

maximum undistorted anode
(collector) voltage swing

" maximum undistorted anode
(collector) current swing

If the load resistor is connected directly
in the collector circuit, as shown in Fig.
5, then the collector voltage swing is
limited in the positive-going direction
by the supply voltage and in the nega-
tive-going direction by the emitter vol-
tage. If the collector voltage attempts to
go below the emitter voltage the collec-
tor-base junction becomes conductive
and applies a low-resistance shunt
across the load resistance, Some typical
practical values are shown in Fig. 6,
which also shows the maximum undis-
torted sinusoidal collector voltage
swing of which the transistor is capable.
The quiescent collector voltage (i.e. its
value for no input signal to the transis-
tor) is 7.5V and the maximum voltage
swing is of 4.5V peak value. Let us

+h.t.

—h.t.

Fig.4. Method of applying positive bias
to the screen-grid of a pentode.

out

Fig.5. A load resistor R, connected
directly into the collector circuit of a
biopolar transistor.

maximum undistorted
collector voltage
swing

+ supply voltage+12 ~ -

quiescent collector ] 5.5 J_ _
voltage

emitter voltage+3 ————

—supply voltage+ 0

Fig.6. Representing operating
conditions in the collector circuit of a
bipolar transistor with a
directly-connected load.

-y

—-

Fig.7. A load resistor connected to the
collector circuit of a bipolar transistor
by a transformer.
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suppose that the mean collector current
is 0.5A: then this is also the peak
collector current swing and the opti-
mum Joad resistance is given by:

optimum load resistance

_ maximum collector voltage swing
maximum collector current swing

—g—g—ohms

=9 ohms.

The power delivered into this load is
given by V,_ I but it is more conven-
ient to use the equivalent expression

Voirdpr/ 2. Substituting for V,, and I pk WE
have

P watts

4.5
output power=

=1.25 W approximately.

Load resistor (transformer-coupled). It
was assumed in the above example that
the load resistor was connected directly
into the collector circuit. Very often,
however, load resistors are connected
into the output circuits of valves or
transistors by transformers as shown in
Fig. 7. This affects the collector or anode
voltage swing considerably because the
quiescent voltage is now the positive
supply voltage, there being no steady
voltage drop across the primary wind-
ing of the transformer, which is
assumed to have negligible resistance.
The voltage swings are now above and
below the positive supply voltage as
shown in Fig. 8.

As a numerical example consider a
pentode valve with 250-V h.t. supply
and a mean anode current of 35mA. The
anode voltage swing is unlimited in the
positive direction but is limited in the
negative direction by the curvature of
the characteristics. To minimise distor-
tion from this cause the anode voltage
should not go lower than say 40V. Thus
the maximum downward anode voltage
swing is 210V and the maximum anode
current swing is 35mA. Thus the opti-
mum load resistance is given by

optimum load resistance

_ maximum anode voltage swing
maximum anode current swing

=6 kilohms.

The load into which the power is
required may be a loudspeaker of 3
ohms resistance. The turns ratio ‘of the
transformer can be chosen to match the
optimum load to 3 ohms so that the
valve is effectively presented with a
resistance equal to the optimum load
value. The turns ratio required to effect
such a match is n: 1 where

_ optimum load resistance
loudspeaker resistance
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Substituting the appropriate values we

have:
/ (6 000 >
n= —
3

=45 approximately

Thus a transformer with a primary-to-
secondary turns ratio of 45:1 is required
to secure maximum power transfer
from the valve to the loudspeaker.

Voltage and current amplifiers. In the
previous examples we have been con-
cerned with obtaining the maximum
power output from a valve or transistor.
This is not always the aim in circuits in
which a resistor is included in the

output circuit of an active device. Bipo-.

lar transistors, for example, are cur-
rent-operated devices and in a cascade
of transistors the aim of each inter-
transistor circuit is to transfer current

from the output of each transistor to the-

input of the next. In Fig. 9 the current
output from Tr, splits between R, and
the input of Tr, and R, should clearly be
as large as possible to deflect maximum
current into Tr,. By making R_large the
collector potential of Tr, becomes low,
almost equal to the emitter potential in
fact. R, then determines the collector
current of Tr; and if it is made too large
Tr, collector current becomes very
small so that the current gain of Tr,
(which depends on collector current)
may become too small. As a compro-
mise we can decide that Tr, mean
collector current is ImA (giving good
current gain) and, if the supply voltage
is, say, 18V then a simple application of
Ohm’s law gives R, as 18 kilohms. This
is large compared with the likely value
of the input resistance of Tr, so that the
correct conditions for a current ampli-
fier are achieved.

"There are occasions when a bipolar
transistor is required to feed into a
device with a very high input resistance
such as a valve: It is impractical to
attempt to drive’ a current into such a
high resistance and the output circuit of
the transistor is instead designed to
deliver an undistorted output voltage,
valves being voltage-operated devices.
What should be the value of the load
resistor R, when the transistor is
required to give an output voltage?

The voltage gain of the transistor is
directly proportional to R, and this
resistor should therefore be as large as
possible provided that the transistor can
deliver the required voltage output
without distortion. Suppose that an
output of 1V peak value-is required, that
the mean emitter voltage is 3 and the
supply voltage 15. Then the quiescent
collector voltage could be made 4.5 so
that swings down to 3.5 (within 0.5V of
the emitter potential) and up to 5.5
occur during operation. The quiescent
voltage drop across R, is 15-4.5=10.5
and if the mean collector current is
ImA, R should, from Ohm’s law, be 10.5
kilohms.

+ supply voltage-

maximum |
negative swing

—supply voltage—L ]

Fig.8. Representing operating
conditions in the anode circuit of a
pentode with a transformer-connected
load.

275
maximum undistorted
anode voltage
swing
Re
maximum | e .
positive sw'mg4 460 Try Tro out

Fig.9. In a cascade of bipolar
transistors, current must be transferred
from Tr, output to Tr, input.

voltage to
be measured

|

Rk1

fixed
O voltage

1

Im

R
voitage to % k1
be measured

|

Fig.10. Basic form of an electronic
voltmeter circuit.

Fig. - 11. First step simplifying the
circuit of Fig. 10.

Meter series resistor. In the circuits so
far discussed it was possible to apply
Ohm’s law immediately to solve the
problem. Sometimes, however, some
simplification of the circuit is necessary
before Ohm’s law can be applied. The
next circuit to be discussed is such an
example.

Fig. 10 shows the essential features of
a circuit used in electronic voltmeters.
M is a measuring instrument connected
between the cathodes of valves V; and
V,. The steady voltage to be measured is
applied to the grid of V. V, is included
to minimise drift in meter readings and
plays no direct part in the measuring
process. The problem is to determine
the value of the meter series resistor R.
To do this we can replace the valves by
equivalent circuits. A cathode follower
can be regarded as a generator with an
internal resistance of 1/g,, and with a
signal voltage equal to that applied to
the valve grid. Thus Fig. 11 is equivalent
to Fig. 10. Now in a practical circuit Ry,
and Ry, are likely to be large compared
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Fig.12. Final step in simplifying the
circuit of Fig.10. :

with 1/g,, and can thus be omitted from
the equivalent circuit. If we combine the
two resistors 1/g,, the circuit takes the
simple form shown in Fig. 12, to which
we can apply Ohm’s law. Suppose the
meter requires 100pA for full-scale
deflection and has a resistance of 50,
ohms. Suppose that the mutual con-
ductance of the valves is 2ZmA/V and
that full-scale deflection is required for
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asignal of 1V. The total resistance in the
circuit must be 1/(100x 10—5) j.e. 10,000
ohms. To this the valves contribute
1,000 ohms (500 ohms each) and the
meter 50 ohms. The balance, i.e. the
required value of R, is thus
10,000-1,050 = 8,950 nhms.

Earphone problem. We now turn to
problems of the type where the resistor
value is fixed and the circuit feeding it
has to be adjusted to provide the
requireq performance. An example of
such a problem occurs when the load is
an. earphone of say 2,000 ohms resis-
tance and it is desired to drive it directly
from the collector circuit of a transistor.
How can we ensure maximum power
into the earphone?

We have already discussed directly-
connected loads and Fig. 6 represents
the conditions in the circuit. Let us
suppose that the supply voltage and
emitter voltage have the values indi-
“cated in Fig. 6. The quiescent collector
voltage is hence 7.5 and the maximum
voltage which can be developed across
the earphone has 4.5-V peak value. To
generate this voltage across a resistance
of 2,000 ohms requires a peak current
swing, from Ohm’s law, given by:

4.5

Tor =3 000

=2.25mA

We thus need to bias the transistor to
take a mean collector current of pre-
cisely this value. If a smaller mean
current is used, the power output will be
less than the maximum achievable: if a
larger mean current is used, the quies-
cent collector voltage will be too low
and there will be severe distortion of the
negative-going collector-voltage half-
cycles. One method of obtaining a
desired mean collector current is
described later in this article. When the
transistor delivers its maximum output
the collector voltage swings between
12V and 3V and the collector current
swings between 0 and 4.5mA. The
power delivered into the earphone is
given by VI but it is more conven-
ient to use the equivalent expression
Vol pr/ 2. Substituting for V,,, and I, we
have:

power into earphone

4.5%x2.25x1073
=_—2_ WattS

=5mW approximately.

which is- sufficient to give adequate
sound output.

Feeding coaxial cables. Another exam-
ple of a circuit in which a transistor has
to work into a fixed-value load resistor
is illustrated in simplified form in Fig.
13, which shows an emitter follower
stage used to feed video signals into a
coaxial cable. The characteristic resis-
tance of the cable is commonly 75 chms
and if the cable is correctly terminated

video
input

Fig.13. An emitter follower used to feed
video signals into a coaxial cable.

Try |t
left in
p—=|eft out
Re1
) —
" 4
Try 1+
\S
right in Q
P right OUL

Re2

Fig.14.S isa stereo-monoswitch which
could lead to severe distortion.

lr‘ I Tey n N Tra,
[P S (D 0 B
! Gm ! ! Om ! Trq
! ! | ! output
e = Lo]——d
leftin
L

Fig.15. Essential featuresof the circuit
of Fig.14 with S closed and for the
left-hand signal.

at the receiving end this is also the value
of the load for Tr,. Suppose it is required
to feed a signal' of 1V peak-to-peak
value into the cable. A simple applica-
tion of Ohm’s law shows that the
current required to generate a 1-V
signal across a 75-ohm resistance is
approximately 13.5mA. The transistor
must therefore be capable of supplying
a peak-to-peak current swing of
13.5mA.

If the signal fed to the cable were a.f.
or any other type with a waveform
symmetrical about the time axis the
transistor could be biased to take a
mean emitter current of 7mA: a peak-
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to-peak current excursion of 14mA
would then be possible. However, video
signals are not symmetrical and it is not
possible to solve the problem so simply.
One way of operating the emitter
follower is to arrange for the
negative-going extreme of the input
signal (sync level, say) to be clamped at
OV. For zero voltage input the emitter
follower would give zero emitter cur-
rent output. The positive-going extreme
of the input signal (white level) will then
be at 1V which will drive the transistor
into conduction, the 75-ohm load
ensuring that the emitter current is
13.5mA.

Stereo-mono switch. Fig. 13 is an
example of a circuit where the load is of
low resistance and care must be taken
to see that the transistor feeding it can
supply sufficient current to produce the
required voltage output. Sometimes it is
not immediately obvious that the load is
of low resistance: Fig. 14 is an example
of such a circuit.

Tr, is an emitter-follower stage in the
left-hand signal chain of a stereo
equipment and Tr, is the corresponding
emitter follower in the right-hand
channel. S is a switch which connects
the two channels in parallel for mono-
phonic reproduction. This circuit can
produce very unsatisfactory results
because the switch drastically alters the
operating conditions of the emitter
followers. When Sis closed Tr; has as its
load R,, R, and the emitter input
resistance of Tr, all in parallel. The
smallest of these resistances and the'
one which therefore determines the
value of the effective load resistance is
the emitter input resistance of Tr,. Thus
the essential features of the circuit are
as shown in Fig. 15: a significant feature
of this circuit is that the effective
generator resistance of Tr; and the
effective load resistance of Tr, are both
equal to 1/g,, approximately. Now 1/g,,
can be aslow as 15 ohms if the transistor
has a mean emitter current of 2mA. For
such an emitter current, the greatest
emitter-current swing possible from Tr,
is 2mA and this, in flowing through the
effective load resistance of 15 ohms,
generates a signal of 30mV peak value.
This is the greatest output voltage
swing which Tr, can deliver without
distortion. It is clear from Fig. 15 that if
the signal voltage across Tr; load
resistance is 30mV, then the generator
voltage is 60mV and this is therefore the
greatest signal input which Tr, can
accept without overloading and conse-
quent distortion. From the symmetry of
the circuit Tr, similarly overloads for
input signals greater than 60mV peak
value.

It would be better to connect the
stereo-mono switch between the bases
of Tr, and Tr,.

(Resistive circuits to be continued)
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Time by radio

A digital clock synchronized to a broadcast atomic time

standard

by D. A. Bateman, B.Sc.
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By combining an electric digital clock with a suitable radio receiver and a pulse
discriminating circuit, it is possible to synchronize the clock to a selected time signal. The
clock described here is designed to synchronize every minute to the signals broadcast
from MSF Rugby, enabling it to be economically ‘’slaved’” to an atomic clock and display
the nationally defined time scale to an accuracy of 1ms. Without the radio signals, the
clock will run on its own internal quartz oscillator for several weeks before errors of a

few seconds accumulate.

An independent and accurate clock
(excluding portable atomic clocks) will
usually depend on a quartz crystal
which is chosen to suit the application.
For example, a low frequency crystal
(<<100kHz) in a domestic situation
should be stable to several parts per
million, whereas a selected high fre-
quency crystal operating at a closely
controlled temperature can be stable, at
no little cost, to parts in 107 per year.
The frequency of oscillation of such
crystals may in turn be checked directly
against atomic clocks, or indirectly via
the national and international fre-
quency standards which are broadcast
from various radio stations.

Although the rate of the crystal may
be suitably uniform, it does not
necessarily mean that the clock which it
is driving is telling the correct time as
this depends on the accuracy or manner
with which the clock is set in motion.
An example of this frequency checking
approach has recently been given!
where the temperature-controlled crys-
tal was checked against the BBC
200kHz transmissions (the frequency of
which is controlled by an atomic clock),
but even so, it was acknowledged to be
difficult to maintain the clock to within
3 seconds per year.

The alternative approach is to synch-
ronize to specific impulses, a technique
which has already been exploited with
electromechanical clocks, but electron-
ic clocks synchronized by “wireless”
methods have advantages, including
accuracy and portability.

The transmissions from MSF Rugby
contain time markers, at 60kHz, taking
the form of interruptions of the carrier
asin Fig 1. The call sign is given twice in
Morse code just before the hour, and
corrections for the difference between
UTCC and GMT are given each minute
in the form of double breaks between

seconds 01 and 15, the position and
number of “emphasized” markers indi-
cating the sign and magnitude of the
correction in tenths of a second. The
minute mark - of 500ms duration - is
identifiably different in the signals and
may be detected electronically for
synchronization purposes.

Circuit operation

Briefly, the operation of the complete
clock, shown in Fig. 2, is as follows.
Assuming that the clock is already
working, has been set manually to the
nearest minute and is receiving the time
signals, a special logic circuit detects
the minute mark and “primes”’ the clock
for synchronization at 01 seconds. At
the instant this event is detected, the
seconds display and part of the crystal
dividing chain is set to zero and then
restarted, and a subsidiary circuit
restores the display to 01 seconds. If the
clock was running up to 20 seconds slow
then the synchronizing pulse would
bring it forward; conversely, if up to 40
seconds fast it would be brought back to

Fig. 1. The form of time signals on
60kHz from MSF Rugby, prior to
September 1974.

the correct time. Precautions are taken
which ensure that any electrical inter-
ference cancels the process, and the
clock continues uninterrupted and will
synchronize after the next minute
mark.

The central timekeeping element of
the clock is a 2.097152MHz quartz
crystal divided by 22! to give 1Hz pulses.
An output at 32Hz is also taken for the
minute-mark detecting logic. C.m.o.s.
integrated circuits are used to maintain
the oscillator and carry out the division
for a total dissipation of 3mW. The final
14-stage binary divider has a reset
facility so that the counters may be set
to zero and then released, the count
being sufficiently far back so that the
maximum error is about 0.06ms from
the moment of release.

The digital clock part is conventional,
using t.t.1. for further division, and
non-multiplexed driving of seven seg-
ment l.e.d.-type displays. An input is
available for zeroing the seconds and
tens of seconds counters, and unless a
synchronizing pulse is received at this
input, or the dividing chain, the clock
behaves as a normal digital clock with a
crystal oscillator.

To receive the time signals, a straight
t.r.f. receiver with a ferrite rod aerial is

o
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58 59

100 ms—b‘ '4—

|

T

00
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01 02
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output from suitable receiver
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used. The rectified signal is inverted to
give output pulses as in Fig. 1, and the
bandwidth is made wide enough,
together with a suitable gain setting, to
ensure that the output follows the “r.f.
off” transition to within Ims. A.g.c. is
not incorporated, because the received
signal level is fairly constant, and also
because an increase in gain when the
transmitter is off would increase the
sensitivity to noise.

A block diagram of the minute-mark
detecting logic is shown in Fig. 3, and
the method of operation is as follows.
The output from the MSF receiver is
applied to monostable A and gates B
and C, the monostable having a
period t,, where t;, < 1ms for a synchron-
izing accuracy of better than 1ms. On
arrival of the minute mark at 00
seconds, the monostable is triggered
and in turn resets the binary counters
and the RS flip-flops D and E as shown;
for the remainder of the pulse (period
T, Fig. 1) the gate B is opened, passing
the 32Hz pulses to the four-stage binary
counter F, flip-flop D being set after a
count of 15 has accumulated. (Any
interference detected during this period
causes a reset and the process is
abandoned.) The output from flip-flop
D, together with gates C and G, pass the
32Hz pulses to counter H when period T,
(Fig. 1) commences. As before, flip-flop
E is set when a count of 15 has
accumulated, and again any interfer-
ence during the count will cause a reset.

The system is now “primed” and
ready to pass a reset pulse to the
counters at 0l seconds. This is achieved
by passing the reset pulse through gate
I,- which is possible only when both
flip-flop E is in the required state and
the third input is set to logical 1, either
manually or automatically, by the
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Fig. 2. Block diagram of the complete
instrument. Standby battery powers
the oscillator and counters only, as
shown by dotted line.

clock. In order to reduce further the risk
of setting the clock to a burst of
interference after initial synchroniza-
tion, this latter facility may be used so
that the clock itself will only permit
synchronization between seconds 58
and 02,

In the “primed” state the circuit now
awaits the arrival of time marker 01, and
when this occurs a reset pulse is
transmitted to the oscillator dividing
circuit and the seconds counting stages
of the clock, causing the clock to display
00 seconds, and monostable J changes

Fig. 3. Logic for minute-mark detection.

state. This monostable has a period
t,>t), and at the end of t, the output of
gate K returns to logical 0 causing the
display to read the correct time, i.e. 0]
seconds; t, is sufficiently brief so that
any flicker in the display is undetect-
able. The output of the monostable also
resets the separate display indicating
that synchronization has taken place.
The operation is such that the system
is “primed” after counting 15 of the
32Hz pulses during period T, and
therefore exposed to the radio signals
for a waiting period of about 30ms. Any-
interference before the seconds marker
could put the clock in error by up to
30ms, but this risk could be reduced by
changing the 32Hz pulse train to some
higher frequency and using more
counters to count up to say 495ms,
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when the “prime” interval would be
about Sms.

As far as can be determined the clock
works perfectly in a domestic environ-
ment, but a further refinement to ensure
foolproof minute-mark detection could
take the form of another counter stage
following the first four-stage binary.
This could be arranged to cause a cancel
if a count of 17 were accumulated,
indicating that period T, was longer
than 500ms and therefore not genuine.

The performance of the clock may be
summarized in the following remarks.
After initial setting it will detect the
minute mark and synchronize at 0l
seconds to an accuracy of 1ms; it will
similarly synchronize at each succes-
sive minute; positive or negative leap
seconds are automatically followed; a
light shows that the clock is in the
synchronized condition; any radio
interference detected during the min-
ute mark and the next 470ms causes the
synchronizing process to be abandoned
for that minute; once synchronized, the
clock may be set so that synchroniza-
tion is possible only between seconds 58
and 02; if the clock is so set, the quartz
crystal will enable the clock to be
without the radio signals for about 2
weeks before drifting “out of lock”; a
battery standby maintains the oscillator
and dividing circuits if disconnected
from the mains, and on reconnexion the
correct time is displayed and synchron-
ized after the next minute mark.

It is quite feasible to synchronize a
clock by similar means to other time
signals, either from other low frequency
transmitters, such as Switzerland’s
HBG (75kHz) or Germany’s DCF 77
(77.5kHz), or the “six pips” in domestic

HOURS

{3~ 250ms

to
minute-mark
detecting
logic

Fig. 4. Pulse-stretching logic to
maintain independence from the new
NPL time code.

services? all of which have different but
identifiable components in their signals.

The clock had been operating satis-
factorily since October, 1973, until
mid-September 1974 when the National
Physical Laboratory introduced a
modification to the time signals. The
purpose of this change is to broadcast a
time code of GMT hours and minutes, so
that each minute may be electronically
identified without the use of a separate
clock or counting from the hourly call
sign. The code consists of a number of
10ms pulses containing the time infor-
mation in b.c.d. form within the first
200ms of the originally blank part of the
minute marker® (period T,, Fig. 1).
Unfortunately, as a consequence of the
design, my clock rejected this informa-
tion as interference! However, by using
a pulse stretcher as in Fig. 4, and
inserting this between the radio and the
minute mark detecting logic, the time
code may be blanked out so-that the
clock synchronizes each minute as
before.

Fig. 5. Digital clock circuit diagram.

MINUTES
displays HPS082 - 7730
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It is worth emphasising the differ-
ences between these two schemes. The
NPL time code enables one to have a
radio with a decoder which (assuming
no problems with interference) gives
the nationally defined time, and the
ability to switch the “clock” off say, in
the evening, and then obtain the correct
time within a minute of switching on
the next morning. Conversely, if the
transmitter goes off the air, as it does for
4 hours per month, the time is not
available. The system described here, on
the other hand, is a clock which is able
to synchronize by radio the seconds and
part of the oscillator dividing chain to
within 1ms of the time scale. This
method has a greater degree of inde-
pendence, in that it will continue to give
the time without the radio signals.
Clearly, a future system could combine
the advantages of the two separate
approaches.

Construction

These notes and accompanying circuit
diagrams represent the clock in its
finished form, and as such contain a
partial record of its development. The
clock is capable of further refinement,
either in design or by the use of beught
out items, and these notes are intended
to give general information, rather than
give a detailed circuit description and
act as a practical or constructional
guide.

Digital clock. This circuit, shown in Fig.
5 was constructed on a 5 X 3%in
Veroboard, permitting reasonable spac-
ing between the integrated circuits. The
displays were mounted at right angles

SECONDS (?

|
| 1/60 Hz
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to the plane of the board along one edge
by wiring the sockets in a wire frame
and bridging the 150 current-limiting
resistors directly from the 7447s, this
resistor value being as given in a
Hewlett Packard data sheet for a
current of about 22mA per segment.
Setting of the clock is achieved with a
three-position switch on the rear panel
by routing to the minute count, either
1Hz or 32Hz pulses, enabling a fairly
rapid run through of the hours (32Hz),
to be followed by a slower minute
advance, and normal operation. Using
this siz€ of board and layout and
components as shown in the diagram,
no problems were due to interference
were experienced. Some power supply
connexions have been omitted in the
diagram to avoid repetition.

Pulse detecting logic. A 5 X 3%in
Veroboard was also used for the circuit
of Fig. 6 and the board was bolted to
metal strips attached to the clock board,
so that all the digital circuitry was in

effect on one large panel, 7% X 6 inches
in size.

In order to permit synchronization at
any time during the minute, a switch on
the rear panel may be put open circuit
(=1input to the triple-input gate 7410);
with the switch closed a 1 is available
only during seconds 38 — 02, restricting
synchronization to this time slot. Note
that the “synchronized” l.e.d. goes on at
58s and off if synchronized, but remains
on if synchronization does not take
place.

Crystal oscillator. The 2.097 152MHz
crystal was purchased from the
McKnight Crystal Co., Southampton,
and the oscillator circuit in Fig. 7 is
based on the data given in the RCA
Application Note ICAN 6086 — “Time-
keeping advances through COS/MOS
technology.” Frequency setting was

. achieved by monitoring at pin 12 of the

seven-stage binary, CD4024AE, thereby
avoiding loading of the oscillator. The
18k() and 6.8kQ resistors in the Vpp

Wireless World, June 1975

leads were left in the circuit after
current/voltage experiments. A 3% X
2in Veroboard was used for the
oscillator and divider chain, the whole
being mounted in a metal box. The reset
control could be operated manually to
stop the oscillator and clock, for either
releasing the clock near a given time
signal, or demonstrating the synchron-
izing abilities of the clock after having
been set wrongly for a ‘number of
seconds.

Radio receiver. The 60kHz radio waves
are picked up on an external tuned
ferrite-rod aerial, the stepped down
output being fed down a 2m length of
coaxial cable to the receiver. The length
of cable is not critical, 50m having been
used with only a slight effect on the
tuning. Aerial dimensions, number of
turns, and value of tuning capacitor are
also not critical, but a signal generator
is useful in initially finding resonance.
Similarly, situation is not critical, a safe
and convenient place being floor or

H.P. 5082/4850.

Fig. 6. Pulse detector circuit. L.e.ds are

BC109

100

7400,} pin14= N

7420 . .
74121 pin 7= chassis

7493 pin5 =N
pin 10 = chassis
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ground level, providing the aerial is not
too near a ring main, or other source of
switching transients, etc.

A straightforward t.r.f. amplifier,
followed by a diode rectifier, d.c.
amplifier and Schmitt trigger, com-
prises the complete receiver as shown in
Fig. 8. The r.f. stages are not conven-
tional, and damping resistors were used
at an early stage in the design to ensure
wide bandwidth; indeed, in the presence
of strong signals the tuned amplifica-
tion could be dispensed with. The circuit
shown has a bandwidth of about 400Hz
and, with a low gain setting, gives a 1

output within lms of the r.f. off
transition. Constructionally, care had to
be taken to prevent oscillation by
earthing unused strips on the Vero-
board, and mounting in an aluminium
box. .

Audio oscillator. An LC oscillator was
chosen to give a reasonably stable 1kHz
sinusoidal waveform. Although the
“modulator” gives a slight click for each

“on,” this system gives quite adequate
pips. Fig. 9 shows the circuit diagram.

Pulse stretcher. In order to maintain
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independence from the new NPL time
code (introduced in September, 1974) a
pulse stretcher is necessary to override
the code which ocurrs during the first
200ms of the originally blank part of the
minute mark. Fig. 10 shows the rela-
tively simple modification, which was
included on the same board as the pulse
detecting logic, together with some
additional power supply decoupling,
and.consists of a monostable and gates
interposed between the MSF input
buffer transistor and the pulse detecting
logic; the monostable timing resistor is
about 14k(? for C = 25uF.

18k
AN - ’ —< —®P
2:097152 MHz 6-10V
Tk 360-700pA
AA—¢ -
| oV
Ta® Z | (optional)
[
CD4007AE - 30p 70p b
7"- silvered .
o 2-25p mica
c N
rf ) l/ 7 o 10k 1Hz
—VVVv . Q vy @
20M N 32Hz ®
Fig. 7. The c.m.o.s. crystal 1:048576 o8
oscillator and dividers. il
4
\2/ -l reset
CD4024 AE Tion CD4020AE
manual
100k stop
\[ N 16384 Hz

Fig. 8. 60kRHz radio receiver
and pulse shaper. T, is 200
and 33 turns 36g; T, is 340

and 57 turns 38g; both in ®
Siemens N22/250 pot cores.
180 k%
270 +
g L
P200p
180k
10k
40t 7,

all transistors BC109
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Fig. 9. The 1kHz oscillator is in Siemens
N28/400A pot core.

Fig. 10. Pulse-stretcher circuit.

Fig. 11. Power supply with battery
standby. Rectifier and diodes are
Electrovalue types.

Power supply. This was developed
specifically to .give battery standby to
the “heart” of the clock, i.e. the crystal
oscillator and the clock divider chain,
and it is very satisfying to move the
clock from one location to another and
display the correct time as soon as it is
plugged into the mains! The circuit is
that of Fig. 10.

Originally, the supply was designed
for the relatively heavy current con-
'sumption of 1A for le.d. displays
requiring 22mA per segment, but the
more efficient type finally used was set
for about 12mA per segment by simply
lowering the output volts and inserting
a series resistor to avoid changing all
the 150Q2 resistors. When the mains
supply is turned off the led.s and
drivers go off without affecting the
timing.

The clock logic is driven from a
separate 5V supply with a battery
standby, a PP9 giving nearly an hour of
continuous reserve: an external socket
gives extended capability from a 12V
lead-acid battery if required. The crystal
oscillator also has its own battery
standby — a PP7 — but this is partly for
historical reasons, as when finished at
an early stage, the oscillator was left
running continuously.

Case. For the case, the attractive Vero D
series was used, type 81CD-1U-3 and
8FP-1U-19 front panel. A particular
advantage of this (large) case was that
the lower panel on which the various
circuits and boxes could be generously
spaced out, could be unscrewed. A
minimum number of items were includ-
ed in the front panel — an aperture with
a red plastic filter to improve the
contrast of the displays, the two l.e.d.s
showing the presence of MSF and state
of synchronization, and pip volume
control — the remaining switches and
sockets being mounted on a specially
included rear panel.

References

1. J. F. K. Nosworthy. “The Cranleigh School
quartz-crystal digital clock and ten-millen.
nium calendar,” Horological Journal, Vol 116,
3-10, October 1973, and Wireless World, Vol.
80. No. 1463, July 1974 et seq.

2. G. C. Baggott, private communication.

3. B. R. Swabey, National Physical Labora-

tory.


www.americanradiohistory.com

Wireless World, June 1975

Sinclair Scientific kit

Britain’s most original calculator - - —
now inkitform
The Sinclair Scientific is an amazing calculator. !l

It offers logs, trig, and true scientific notation
over a 200-decaderange — features normally
found on calculators costing around £50 or
more.

Yet evenready-built, it costs amere £21.55
(including VAT).

And as akititcostsunder £15!
Forgetslide rules and four-figure tables
On the Scientific, you can handle directly

86629-01

-
a5

57.2958° :

Trad
all three trig functions 7 i n10 2 :
. 30299 :
theirinverses, 5'“.:'3"_ 271828 .
Scientific n 314159 |

logo, antitogie, giving quick access
to xY¥ (including square and
other roots),
plus, of course, the four
arithmetic functions and any
calculation based on them.
In fact, virtually all
complex scientific or
mathematical
calculations can be
handled with
ease.

Sinclair
Cambridge kit

Atits new low price, the Sinclainn Cambridge
kit remains unbeatable value.

The Cambridge is now Britain’s most
popular pocket calculator. And it's not
surprising. Check the features — then ask
yourself what other calculator offers such a
powerful package atsuchareasonableprice.
3

ad7

Sois the Scientific difficult
to assemble?

No. Powerful though itis, the Sinclair
Scientific is a model of tidy engineering.

i All parts are supplied — all you need
provide is a soldering iron and pair of
cutters. Complete step-by-step

I instructions are provided, and our

Service Department will back you
throughoutif you've any queries or
problems.
Of course, we'll happily
supply the Scientific or the
Cambridge already built, if you
prefer —they're still exceptional
value. Use the order form.

Features of the Scientific

@® 12 functions onasimple keyboard
® Scientific notation

@ 200-decaderange

@® Reverse Polish logic

@ 25-hour battery life

@® Genuinely pocketable

Features of the Cambridge
®Onlyd3~ X 2" X 11" Weight 3% oz.

M/ @ Fully-floating decimal point.
@ Algebraic logic.
@ Constanton all four functions

(+— X —).
@® Constant and algebraic logic
combine toactas limited memory.
@ Clear, bright 8-digitdisplay.
@® Operates for weekson4 AAA
batteries.

Take advantage of this money-back
no-risk offer today

The Sinclair Cambridge and Scientific kits
are fully guaranteed. Return either kit
within 10 days, and we'll refund your

Please send me

I 1Scientifickit—£14.95inc. VAT
[1Scientific built - £21.55inc. VAT
| TCambridge kit—£9.55inc. VAT

tested and checked before despatch — and  'Cambridge built—£13.99inc. VAT

we guarantee any correctly-assembled
calculator for a year. This guarantee also
appliesto calculators supplied in built form.

Simply fitl in the preferential oider form Signed

To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs.,

PE17 4BR.

*lenclose achequefor...................
outto Sinclair Radionics Ltd, crossed.
*Please debit my *Access/Barclaycard
account number:

J

*Delete as required

Name

money without question. All parts are =

below and post it —today ! Address

Please print. FREEPOST — no stamp required.

WW6/75

L

Sinclair Radionics Ltd,
London Road, Stlves, Huntingdon,Cambs., PE174JH. Tel: Stlves
Rey. no: 699483 England. VAT Reg.nou: 213817080
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PM Series

Arrow-Hart (Europe) Limited,
Plymbridge Road, Estover,
Plymouth, PL6 7PN
Tel: Plymouth (0752) 701155

ON THE RIGHT
TRACK...?

The new Soundcraft ‘16/8" is a
sound mixer offering facilities for
Eight and Sixteen track recording.
Not only does it offer every facility
most engineers expect (and some
they don’t), but it is also very
economically priced, and has a
technical specification that equals
many higher priced consoles. It
makes Sound Sense!

SDUFIDBHHFT

ELECTRONICS LIMITED a

[ 4th Floor,213/5 Tottenham Court Road,
London, W1P 9AF. Tel. 01637 0256/7

~ WW—058 FOR FURTHER DETAILS
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75 years of magnetic recording
4 — The boom years, 1946 to .

by Basil Lane

Assistant Editor, Wireless World

Subsequent to World War Il the development of magnetic recording was to proceed at a
rapid pace. Applications originally seen for it but unexploited because of the lack of a high
state of technology came into being, and totally new applications were found such that
today we are hardly able to do anything without coming into contact with some aspect

of magnetic recording.

The immediate post war period saw a
slight hiatus in the progressive deve-
lopment of magnetic recording, since
the tape recorder, as produced by AEG,
was a totally new form of machine
whichwasunknownoutside Germany. A
few paper tape machines had appeared
in America in the late ’forties, one of
which was the Brush Soundmirror. But
what was to influence design from this
point in time was the dissemination of a
vast amount of intelligence information
gleaned from the prostrate German
industry by teams of Allied Forces
engineers and technicians. The result-
ing reports were made available to
anyone interested and were directly
responsible for the eventual production
of close copies of the Magnetophone
such as the .RGD domestic console
machine and its portable professional
version.

In America Col. Richara Ranger had
retired from his Forces post and set up a
company devoted to the manufacture of
the Rangertone recorder — looking

remarkably like a K4 Magnetophone.®?

John Mullin, also retired from Armed
Service, had managed to send two
dismantled machines and 50 reels of
tape back to his home where he
re-assembled and modified them to an
a.c. biased version.?® These he used in a
series of lectures that opened two
remarkable new avenues of commercial
development. The first of these was the
decision of the directors of Ampex to go
in for the manufacture of tape
machines, this resulting in the appear-
ance of the first Ampex studio recorder
(the model 200) in 1948. So successful
were these machines, that twelve were
bought by the ABC Network at $5,200
each and installed for broadcast pur-
poses.

The second line of development
resulting from Mullin’s early lecture
tour came from the interest shown in
the machines by Crosby Enterprises.

Headed by that grand old master of
popular ballads, Bing Crosby, this
company was probably most directly
responsible for the early introduction of
magnetic tape into American broadcast
studios.

Crosby interest in tape

Briefly, the story is told that Mullin was
approached by representatives of
Crosby Enterprises who told him that
the Philco sponsored radio put out by
Bing Crosby was losing its audience
quite rapidly. The show was entirely
recorded before broadcast and since the
only quality medium available for this
purpose was disc, the problem of editing
the original performance into a slick

series of sound cameos was fraught
with technical difficulties. Many disc to
disc transfers had to be made, all of
which resulted in a deterioration of
quality which was, apparently, respon-
sible for the declining audience. Tape,
they felt, might prove to be the solution,
and accordingly a demonstration was
mounted to test the merits, not only of
Mullin’s Magnetophones, but also those
of an optical system developed by RCA
and two machines manufactured by
Colonel Ranger as copies of the original
Magnetophone. As it turned out the
original Magnetophones owned by
Mullin won the day hands down and the
whole of the 1947-48 season of Crosby
shows were recorded using these

Fig. 1. Recordon paper disc dictating machine produced by Thermionic Products.
(Courtesy of Racal Thermionics Ltd.)
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machines and the original 50 reels of
German tape. It was not until 1948 that
3M were to produce a suitable tape for
use on the machine (Type 111).13

With the success of Mullin’s tape
machines assured, he spurred on Ampex
to complete their first design, the
Ampex 200, which represented a real
improvement over the Magnetophones.
At the same time Col. Ranger was able
to improve his own machines, but these
were rather smaller and more suited to
the domestic market.

Over succeeding years Crosby Enter-
prises were to employ John Mullin as
their chief engineer, the company at
first distributing Ampex machines.
Subsequently they were to relinquish
the Ampex franchise and he bought into
the 3M Company as their Mincom
division. However, they appear again
later in our story with product develop-
ments of their own, before this take-
over was to occur.

Here in the UK, EMI had launched
its first professional studio machine, the
BTR1, in 1947 and had installed it in
their own Abbey Road Studios. Like the
Ampex 200, the EMI machine was an
improvement on the Magnetophone
design although the high tape speed of
30i.p.s. was still in use, due to the rather
poor quality of the tape then available.
Since the EMI tape factory had not yet
gone into full production, initial
recordings were made on a Continental
tape called Genotone, that clearly owed
its origins to the 1.G. Farben methods,
since it was a homogeneous tape.
Shortly after, improved tapes began to
appear and the BTR1 was converted to
offer both 30 i.p.s. and 15i.p.s..

Although it may appear that Ranger-
tone, Ampex and 3M were clear leaders
in the production of post-war profes-
sional tape recorders, this was not
strictly true, for apart from the slowly
reviving AEG Telefunken Company,
there were several other companies in
America such as Magnecord, which
switched from wire to tape machines in
1948, Stancil Hoffman with a multitrack
recorder and Brush with their Sound-
mirror paper tape recorder.

However, it was in the domestic
consumer market that the greatest
interest was to be created. Never before
had there been the technology available
to make home recordings which could
be edited with the ease of tape, and the
first models available in the UK were
met with considerable enthusiasm. Just
about the first product on the market
was the Wright and Weaire deck made
by an old established manufacturer of
radio components. This came on the
market in March 1949, followed closely
by a tape recorder from Scophony-Baird
for use with film as a sound-track
machine, together with the “Sound
Magnet” from General Lamination
Products and the Brush Soundmirror,
imported by Thermionic Products Ltd.

The performance of the Wearite tape
deck was modest, giving two-track
mono on 0.25in tape running at 7.5 i.p.s.

and 3.75i.p.s., and at this stage, with the
only tapes available being paper, or
imported Continental types of relatively
low quality, the frequency response at
the slowest speed made it suitable only
for speech. In America, tape recording
as a hobby got off to a very good start.
There had already been quite a wide
range of wire recorders available from
such companies as Pierce, Brush,
Pentron and the Electronic Sound
Engineering Company from 1946. By
1947 the Brush Soundmirror tape
recorder had been joined by the Eko-
tape from Webster, already established
as a wire recorder manufacturer and an
odd paper disc machine from Brush
called the Mail-a-Voice. This machine
was later to be re-designed by Ther-
mionic Products Ltd and marketed here
under the name of the Recordon.
Intended as a dictating machine, the
Recordon had the head mounted in the
end of a curved arm which was guided
in a spiral pattern by a stylus riding in
the grooves of a solid disc fitted on the
turntable spindle. A special version of
this disc was made and marketed in
pairs, where the spiral groove would
have a random lateral wobble thus
“scrambling” the spiral track to prevent
replaying on a standard machine.
Thermionic made these machines to a
UK design - but under licence from
Brush from 1948 until about 1956, just
before its take-over by Controls and
Communications Ltd. The UK ver-
sion of the Soundmirror was also
developed into a different unit and
marketed under the same licencing
agreement.

From 1949 the number of machines

Fig. 2. The BBC
video recorder
code-named VERA.

www.americanradiohistorv.com

Wireless World, June 1975

and manufacturers proliferated with
such names as Ferrograph from Wright
and Weaire, Simon, Reflectograph
appearing in the UK and in America
Berlant Concertone, Magnecord,
Crestwood and Fairchild all appearing
on the domestic or business scene. At
this stage, all of these were single
channel, either single track or two (half)
track machines. The industry was
poised for the advent of stereophonic
recordings.

The birth of stereo tape recorders

The earliest stereo, or rather two
channel recording, made by magnetic
recording appears to have been that by
Bell Laboratories in 1939, followed by
the Magnetophone recordings of the
War years. However, subsequent to this
there were some experiments made in
1948, by Marvin Camras, using a three
channel staggered head machine
recording on wide tape.** Interestingly,
Camras made the distinction between
binaural and stereo recordings.

The former were made with two
microphones placed close together, as if
they were a pair of ears; stereo record-
ings were made with two, widely spaced
microphones. However, it was to be
some little time more before stereo-
phonic tape recording really became
fully developed.

Part of the problem was to design a
vertically stacked, multiple track
recording and replay head. All of the
earliest recordings were made with
staggered heads. However, by 1954, EMI
had reached the stage of making regular
stereo recordings at their Abbey Road
studios and in April 1955 the Stereoson-
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ic tape record was first demonstrated to
members of the Press.%® This was a two
track stereo recording initially mas-
tered at 15 i.p.s. and then duplicated
down to 7.5 i.p.s. for domestic con-
sumption.

RCA were not long in following this
lead, since in June 1954 they marketed,
at first mono tape recordings, and then
followed this with two-track stereo
recordings in September of the same
year. The main disadvantage suffered
by RCA was the need to use heads
staggered apart by 1.25in.%

Domestic machines to replay these
commercial recordings were few and far
between and at first the system was
encouraged by the sale of stereo heads,
such as that offered by Truvox in 1955
or a conversion kit containing the
additional heads and amplifiers as
marketed in the US by V-M. Recorded
tape seemed to become quite popular in
America and to a lesser degree over here
in the UK American companies such as
Omegatape, Ameritape, Bel Canto and
Livingstone appear during the early
fifties, some of these being imported
into the UK. Due to the precipitous
jump into marketing staggered head
recordings, in-line machines were much
later on the market in America, some
conversion kits and machines appear-
ing in 1957.

All this was rather surprising since
both RCA and Ampex had developed

in-line heads by 1954 and in fact Ampex"

had a three-core head in vertical
alignment by 1956 which was used for
several spectacular public
demonstrations.* This Ampex machine
was the precursor to the multi-track
machines now in regular use in record-
ing studios. One of the earliest machines
in use at Abbey Road, after the intro-
duction of the two track BTR3, was a
modified Telefunken T9U which was
installed about 1958. From this date, the
available number of tracks on profes-
sional machines was to multiply and
tape widths up to two inches employed
to accommodate the remarkable maxi-
mum of 24 tracks used today.

Video recording

Magnetic recording of pictures seems to
have arisen at times in the most unlikely
places. Some of the earliest mentions
have been already remarked upon, but
perhaps the most detailed is contained
with a British Patent of 1928, registered
by one Boris Rtcheouloff5” of 179
Cromwell Road, London! Based on the

Poulsen recorder the system ysed'many’

ideas developed in later years and is a
model of ingenuity.

In practical terms it was to be quite -

some years before a commercially
viable system was to be evolved and by
1953 at least three companies in
America and the BBC here were
working on early examples.

December 1953 saw the announce-
ment by RCA of one of the earliest
machines, capable of not only recording
and reproducing black and white pic-

tures, but also colour. This was a linear
machine based-on established audio
methods of recording with the three
basic colour signals, red, blue and green
being recorded on three tracks with a
bandwidth of 1.5MHz, synchronising
signals on a fourth track, a fifth track
taking the signal “highs” from 1.5MHz
to 3.5MHz and finally two audio tracks.
This machine consumed tape at a rate of
20ft per second.%®

Amazingly, 3M claim an earlier
experimental video machine developed
in 1948 using spinning heads and wide
tape to produce transverse recorded
tracks and go on to say that Ampex
were to adopt these principles in their
later machine. However, this remark
appeared in an internal publicity
document and I have found no other
references. Certainly Crosby Enter-
prises developed a working video
machine, which appeared briefly in
1954, but this and all other develop-
ments were to be overshadowed by the
Ampex quad recording system. Mullin
claims in his article on the history of
American tape recording, that a patent
was filed in November 1950, after first
recording crude video pictures of air-
craft landing and taking off.*

The first demonstration of video
recording from Crosby Enterprises, now
intimately linked with 3M, was in 1951
and by 1955 when Ampex first demon-
strated their machine several models
had been made andinstalled. Here in the
UK. the BBC were busy developing
their own short-lived video recorder
called VERA,® using the longitudinal
recording methods adopted by RCA and
Crosby Enterprises. The use of an
Ampex quad machine by the commer-
cial television stations precipitated the
fall of this monster machine and soon
the Ampex standard became $tandard.
The first sight of the latter development
was at the NARTB show in May 1956.
The remarkable feature of this design
was the vertically rotated head coupled
with a relatively low tape speed of 15
i.p.s.®® This reduction in tape consump-
tion, coupled with remarkable quality,
spelled the doom of longitudinal sys-
tems which completely disappeared
until recently. They were to re-appear in
a slightly different context with p.c.m.
encoding. (See article on digital record-
ing in this issue.)

Domestic video machines followed
six years later after several false starts,
with the Toshiba helical scan system®
being an early example described in
1961. However, even this type of
machine and its competitors were not to
establish a really domestic market to
this day, although it would seem that
the Philips VCR has re-awakened
interest on this front.

Cassette and cartridge systems

The tremendous public interest in tape
recording was probably one of the
principle motivations for the develop-
ment of cassettes and cartridge. Those
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Fig.3. The first compact cassette
recorder marketed by Phulips in 1963.

who are old enough and were really
interested, may well remember- the
tremendous confusion caused by one
system after another appearing on the
market. One of the earliest patents for a
cassette (this term is applied to reel-
to-reel tape containers), utilising mul-
ti-track recording on tape is that
secured by Herman S. Heller®? in 1949.
The cassette was clumsy, using 0.25in
wide tape, but was unusual in that an
eight-track record-replay head was
proposed, this having been drawn from:
an earlier patent® secured in 1940.

However, this particular invention
did not see the light of day and it was
not until George Eash, an American,
patented the first commercial endless
loop cartridge® in 1957 that the system
arrived to stay. This particular machine
and system was developed principally
for use as a background music source in
stores. The first domestic tape magazine
to appear was in 1954 and was the 24
track cartridge for use on a machine
designed for the blind.%

In America, Marvin Camras intro-
duced, in 1959, a tape spool loaded with
tape having a special clip on the leader,
and a machine which would
automatically grab this clip and thread
the machine. This, however, had been
preceded by a large cassette type of
magazine by Cousins, made in 1957.
There then followed a series of cassettes
and cartridges by RCA, Bell Sound,
Fidelipac Echomatic and 3M, the latter
being to the RCA design.%

An echo of the tape cassette format
was seen in the brief appearance of a
laboratory prototype machine jointly
developed by 3M and CBS in 1960. The
tape was 0.125in wide and was driven at
1.875 i.p.s., the speed later to be adopted
by Philips in their compact cassette
system. This machine disappeared, but
3M’s interest in magazine loading
re-emerged in 1962 with a new cartridge
and a machine manufactured by Re-
vere, a company they had acquired in
1960.
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However, the battle for supremacy
was soon to be settled when Nortronics
introduced first an eight-track head in
1965 and then followed it with an
endless-loop cartridge machine in the
same year. The Nortronics head was to
be the key that RCA and Lear Jet
required to complete the development
of their cartridge which appeared later
in that same year. The battle entered its
final stages when large car
manufacturegs offered the RCA/Lear
Jet system as an optional extra in 1965.

Here in Europe a similar battle was
being fought with various formats
offered by Grundig, Garrard and BSR,
but stealing in under the shadow of all
of these was Philips who, in 1963
introduced the first cassette recorder
and the compact cassette system.

The survivors of this remarkable
“systems war’’ are to be seen today, but
with the possibility of a similar format
war developing over video recording.

Digital and other systems

An early application of magnetic
recording for systems other than audio
or video, was noise and vibration
analysis, by Chrysler and General
Motors: however even these machines
were just used to record audio signals.

Storage of digital signals for computers
was effected in the late 1940s and has
now developed into a variety of formats
Jincluding magnetic drum, reel-to-reel
tape and cassettes.

Early p.c.m. recordings are described
elsewhere in this issue, but one effort
worthy of mention is the system used by
Rudman in 1954 for the recording of
signals in the frequency range
0-150Hz.5

One company still wholly involved in
some of the more unusual applications
of magnetic -recording is Racal
Thermionic, which grew out of the old
Thermionic Products Ltd. Starting with
multi-channel speech recorders for
recording air traffic control communi-
cations, they have developed from their
first crude effort of 1950 to the sophisti-
cated version seen on the front cover.

In the concluding part of this series
the latest developments in magnetic
recording are discussed together with
the history of tape from 1947 to the
present day. Also included will be
details of some of the more unusual
applications for magnetic recording.
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Three leaflets from Microwave Associates give
complete specifications on low-cost PIN diodes
(bulletin 4306A), r.f.-burnout-tested mixer diodes
(4125A) and high-power Gunn diodes (4507). The
leaflets can be obtained from Microwave Asso-
ciates Inc., Burlington, Mass., U.S.A.
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Gallium phosphide red light-emitting diodes and
panel-mounting diode indicators are covered in a
leaflet from Oshino Electric Lamp Works Ltd, 2-5-2,
Minami-shinagawa, Shinagawa-ku, Tokyo, Japan
...................................... WW404

Motorola have published an eight-page cross-re-
ference chart of linear i.cs, listing equivalents or
near equivalents made by the major semiconductor
companies. The chart is available from GDS Sales
Ltd, Michaelmas House, Salt Hill, Bath Road,
Slough, Bucks .........covviniiiiiinn WW405

Plessey has produced a data book, which gives
details of its range of silicon integrated circuits —
linear and digital types, including the high-speed
divider i.cs. The book is available at £1 from Plessey
Semiconductors Ltd, Publicity services, Cheney
Manor, Swindon, Wilts SN2 2QW.

A colour brochure from GEC is an attempt to cut
through the confusion which tends to obscure the
areas of choice when deciding on whether to use
t.tl. or m.os. large-scale logic in a system. The
booklet is effectively a description of several types
of m.o.s. transistor and complementary transistors
and the methods used in custom integrated circuit
manufacture, using both m.o.s. and bipolar devices.
The publication can be obtained from GEC
Semiconductors Ltd, East Lane, Wembley, Middle-
seXxHASTPP ...............ooviii..t. WW406

APPLICATION NOTES

The 1975 IEEE (American) Standards Catalogue,
covering standards used in electronic and electrical
engineering, is now available. The list includes the
American National Standards published by the
IEEE and those developed by the Institute. Single
copies of the catalogue are obtainable free from
1EEE Standards Department, 345 East 47th Street,
New York, N.Y. 10017, USA ............. Ww407

A code of practice on the identification, prevention,
and avoidance of the effects of electrical interfer-
ence on electronic equipment has been published
by the Electrical Research Association Ltd.
Mechanisms of propagation and coupling, layout of
equipment and methods of testing equipment are
described. The price is £10 to members of the
Association — £15 for non-members — and the
report is obtainable from the ERA Publication Sales
Department, Cleeve Road, Leatherhead, Surrey
KT22 7SA.

Search, Vol. 10, No. 1, published by General Motors,
contains a description of recent research in the field
of zinc/nickel-oxide batteries, with particular
reference to the reduction in manufacturing costs
and their eventual use in cars. The publication is
published by General Motors Ltd, Stag Lane,
LondonNW9OOEH ..................... WwW408

EQUIPMENT -

The range of test instruments made by Siemens of
Munich for communications work is described, in a
general way, in a new colour booklet, which is
obtainable from Marketing Services Dept., Siemens
Ltd, Great West House, Great West Road,
Brentford, Middlesex ................... WW409

A comprehensive catalogue from Magnetic Tech-
nology (a division of the American Vernitron
company) presents performance and mechanical
information on over 250 servo and d.c. motors,
tachometers and torque motors. The catalogue is
obtainable from Servodata Ltd, Highclere, New-
bury, Berkshire RG15 9PU at £1 by post.

National Sound Reproducers Ltd, have produced
the new edition of their hire rate card for
professional sound reproduction equipment.
Equipment newly available for hire includes the
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Audio Developments Micro Mixer, Uher portable
stereo recorders and two-way radios. The cards are
available from 394 Northolt Road, South Harrow,
Middlesex HA28EY .................... Ww410

A leaflet from RCA describes the AN/ARC-143B
transceiver for line-of-sight or satellite working at
225-400MHz. Power output of the transmitter is
30W a.m., 100W f.m. and f.s.k. The unit will operate
with 500kHz bandwidth modems. The leaflet is
available from RCA, Government and Commercial
Systems, Government Marketing Services, Moor-
estown, New Jersey, N.J.08057, USA. .. ... wwi4ll

GENERAL

The series of eurolec guides now include a 338-page
publication, entitled 'Electronic Manufacturers —
Alphabetical Listing/UK 1975", or Eurolec 46 for
short. It is a listing of 850 UK manufacturers of a
wide variety of electronic equipment and compon-
ents, with information on activities, number of
employees, contacts and related companies. The
priceis £11 by post and it is obtainable from eurolec,
Little Waltham, Chelmsford CM3 3NU. :

Airwork Services have sent us a 32-page, four-co-
lour brochure, describing the activities of their
group of companies in the field of aviation and
avionics. The booklet, which is in English, French,
Spanish and Arabic can be obtained from Airwork
Services Ltd, Bournemouth Hurn Airport, Christ-
church, Dorset BH26 6EB ............... WWwW418

Zaar Colour Video Ltd have sent us their list of
video services, which include film-to-cassette
transfer, slide-to-cassette transfer, editing,
recording and viewing facilities and insert filming.
The address of Zaar is 339 Clifton Drive South,
Lytham St. Annes, Lancashire FY8 ILP .. WW419

PASSIVE DEVICES

Ceramic and polyester capacitors, in various forms,
are the subject of a catalogue from ITW Elec-
tronics, which includes construction information,
application notes, performance and mechanical
information. The catalogue is produced by ITW
Ltd, Electronics Division, 263 Farnham Road,
Slough,Bucks ...........cooviniia. WWwW420
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Set 22 of Circards, available now, gives circuits for various kinds
of modulators, this article providing introductory background

by J. Carruthers, J. H. Evans, J. Kinsler and P. Williams

Paisley College of Technology

If the amplitude: of a high-frequency
sinusoidal carrier, c(t)=A cos uyt is
made to vary in sympathy with the
instantaneous value of a low-frequency
signal x(t) an amplitude-modulated
signal is generated which has a spec-
trum concentrated in the vicinity of the
unmodulated carrier frequency, f,. The
effect is to shift, or frequency-translate,
the spectrum of the modulating signal
to produce a pair of sidebands symme-
trically disposed with respect to f, as
shown in Fig. 1. The resulting wave may
be described by: y(t) =[A + x(t)]cos wyt,
so if, for example, x(t) is a pure tone
modulating signal represented by
x(t)y=A,cos w.t the a.m. output
becomes y(t)=[A+ A,cos w,t]cos wy,t
which may be  written as
y(t)=A[l + mcos w t]cos wt where
m=A,/A is the modulation index, or
modulation depth, and has a value <1 if
over-modulation is to be avoided.

The amplitude modulated waveform
is shown in Fig. 2, and if this is displayed
on an oscilloscope the modulation index
may be found from m=(B-C)/(B+C).
As well as measuring the modulation
index, the oscilloscope may be used to
examine the linearity of the modulation
process if it has an X-Y facility. If the
.amplitude modulated wave is applied to
the Y-amplifier and the low-frequency
modulating signal applied to the X-am-
plifier a Lissajous figure of y(t)/x(t) is
obtained as shown in Fig. 3.

The above process is what is general-
ly accepted as understood when refer-
ring to a.m. However a family of
processes .may together be considered
as amplitude modulation techniques
which include

® 2 pair of sidebands with carrier
(a.m.)

® a pair of sidebands without carrier
(ds.b. or d.s.b.s.c.) or with diminished
carrier (d.s.b.d.c.)

® an upper or lower sideband without
carrier (s.s.b.) or with diminished carrier
(s.s.b.d.c))

® a pair of single sidebands with
independent modulation (i.s.b.)

® one sideband, carrier and a vestige
of the other sideband (v.s.b.)

In general, the above systems depend
in some way on the use of four basic

unmodulated
carrier
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methods of producing amplitude modu-
lation.

— analogue multiplication

— chopper modulation

— non-linear-device modulation

— direct tuned-¢ircuit modulation
Except for the last method
modulation is normally performed at
low power levels and the required
output power obtained by class-B
amplification of the modulated signal.

Analogue modulation, or multiplica-
tion, is obtained by applying the
modulating signal and the carrier to a
circuit providing an output which is a
function of the product of its inputs.
Output from the multiplier or balanced
modulator is ideally a ds.bs.c.
signal. This arrangement is often con-
venient for producing an s.s.b.s.c. signal
by removing the unwanted sideband
and any residual carrier by means of
band-pass sideband filter.

Many multipliers or balanced modu-
lators are available in the form of
purpose-designed integrated circuits for
operation at carrier frequencies of at
least 100MHz. Depending on the nature
of the modulating signal, the carrier
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frequency and the required degree of
unwanted-sideband and carrier sup-
pression, the filter can be realized using
L-C networks, quartz crystal lattice
networks, ceramic disc resonators or
mechanical filters. If the same signal is
applied to both inputs of a mulitiplier it
acts as a squarer and it, or any other
square-law device, may be used to
produce an a.m. output as shown in Fig.
4if vi(t)=A +x(t) and v,y(t) = Vcos wat.
Chopper modulation is obtained by
chopping the modulating signal at the
carrier rate, using either a sinusoidal or
a square-wave carrier, and then passing
the resulting wave through a band-pass
filter centred on the carrier frequency.
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The bandpass filter will normally
remove the component at the modu-
lating frequency as well as the side-
bands centred on the harmonics of the
carrier frequency. To ease the require-
ments of the band-pass filter a balanced
chopper modulator removes the
low-frequency modulating signal com-
ponent. The carrier-driven switches are
normally realized using diode bridges or
field-effect transistors.

Modulation using a non-linear device
is achieved by adding the modulating-
and carrier-frequency components and
then passing the resultant through a
bandpass filter centred on the carrier
frequency to extract the a.m. signal. The
non-linear device should have non-lin-
earity not exceeding second-order and
the highest significant modulation
frequency should not exceed one-third
of the carrier frequency.

~ Direct tuned-circuit modulation is

achieved by controlling the voltage
across a parallel-tuned circuit, tuned to
the carrier frequency, by means of the
modulating signal and pulsing the tuned
circuit at the carrier rate with a high-
power, class-C amplified carrier pulse.
If modulating frequency is too high its
rate of increase can be such as to cause
the envelope of the a.m. wave to become
distorted due to the failure to follow the
modulation.

The modulation techniques discussed
above which use band-pass filters must
provide a filter bandwidth suited to the
transmission of the desired signal whilst
rejecting all unwanted components. For
a.m. and d.s.b. this bandwidth must be

Wireless World, June 1975
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twice the highest modulating frequency
and for s.s.b. it must be equal to the
bandwidth of the modulating signal. In
virtually all these cases the sharp
cut-off required from the bandpass filter
is only obtainable if the centre fre-
quency of the filter is relatively low.
Normally the filtration is achieved in
the region of 50Hz to about 1MHz and
the resulting modulated wave hetero-
dyned, or frequency translated, to the
required carrier frequency for trans-
mission.

Another way is the phasing method of
generating an s.s.b. signal which avoids
the problems associated with filter
design, but replaces them with the
problem of designing a pair of networks
(A and B) which are required to
maintain a constant 90° phase differ-
ence between their outputs whilst their
output amplitudes are held constant
over the bandwidth of the modulating
signal. Selection of either sideband is
achieved by reversing the output from
one of the balanced modulators or

by reversing the phase of either the
carrier or the modulation to one
balanced modulator. Because of the
relative ease of inverting an audio
signal, the modulating signal reversal is
normally the simplest to accomplish in
practice.

Titles of cards in set 22 of Circards
(available now) are :

IC package modulators

Linear amplitude modulator
Modulator using precision rectifiers
Modulated crystal oscillator

Diode bridge modulators

Single sideband generation

FET modulators

Long-tailed pair modulators.
Micropower amplitude modulator
Direct tuned-circuit modulators.

What are Circards?

Circards are a new method of collating
and presenting data about circuits in a
compact and easily retrievable way. The
sets of 203X 127mm (8 X 5in) double-
sided cards are designed for easy filing
in standard boxes and for easy access at
the desk or at the bench, where
transparent plastic wallets keep the
cards in good condition.

Each card normally describes opera-
tion of a selected circuit, gives mea-
sured performance data and graphs,
component values and ranges, circuit
limitations and modifications to alter
performance. Suggestions for further
reading are included together with
cross references to related circuits. The
Circard concept was outlined more fully
in the October 1972 issue of Wireless
World, pp.469/70.

New circuit book

“Circuit designs — 1, Collected Cir
cards” brings together the first ten sets
of Circards, introductory articles to
each of the subjects,. and ten pages of
additional circuits. The hardback A4

book contains 168 pages, in which 120
cards are rearranged so that each is laid
out on one page. A brief introduction
precedes the articles, which were
previously published in Wireless World, .
and each of the ten subjects is f6llowed
by an up-dating page. Corrections have
been incorporated where appropriate.

“Circuit designs” is obtainable through
leading bookstalls at £10 per copy. In
case of difficulty order direct by sending
remittance for £10.40 (includes postage
and packing) to the address given later,
making cheques payable to IPC Busi-
ness Press Ltd. Advertisement appears
on page 27.

How to get Circards
Order a subscription by sending £13.50
for a series of ten sets to:

Circards

IPC Electrical-Electronic Press Ltd

General Sales Department, Room 11

Dorset House

Stamford Street

London SE1 9LU

Specify which set your order should
start with, if not the current one. One
set costs £1.50, postage included (all

countries). Make cheques payable to
IPC Business Press Ltd.

Topics covered so far in Circards are: -
active filters ’
switching circuits (comparator and
Schmitt circuits)

waveform generators

a.c. measurement

audio circuits (equalizers, tone con-
trols, filters)

6 constant-current circuits

7 power amplifiers (classes A, B, C &

D)

8 astable multivibrator circuits

9 optoelectronics: devices and uses

10 micropower circuits

11 basic logic gates

12 wideband amplifiers

13 alarm circuits

14 digital counters

15 pulse modulators

16 current-differencing amplifiers —

signal processing

17 c.d.as—signal generation

18 c.d.as—measurement and detection

19 monostable circuits

20 transistor pairs

21 voltage to frequency converters

22 amplitude modulators.
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Radio telescope project
at Frensham Heights School

by J. H. Duncan, M.Sc., Senior Science Master

During 1970 to 1972, as part of an M.Sc.

Astrophysics Course at Queen Mary -

College, London University, it was
decided to construct, and operate, a
radio telescope of the radiometer tvpe
for examining solar radiation at
200MHz, and at 450MHz. Thanks are
due to the Governors of Frensham
Heights for a grant, and to the Royal

W. Hyde, “"Amateur Radio Astronomy,”
which is now out of print, and some-
what dated, but which is well worth
perusal if a copy can be obtained from
vour local library service. 1 owe a lot to
these authors in the design of the
equipment described.

This article is an account of the
equipment constructed and operated at
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amplified further in the receiver r.f.
amplifier, and then converted to the i.f.
broadband amplifier. This was at
40MHz, and has a bandwidth of about
8MHz. The signal is now rectified
by .a full-wave rectifier, and passed
through a selective a.f. amplifier
tuned to the switching frequency.
The signal then passes to the phase-

Society for financial assistance.Also to Frensham Heights. It was decided to  _sensitive detector. The minimum
the Staffs at Queen Mary College and construct phase-switched receivers, as
Frensham Heights for advice and assis- these reduce internal noise levels to a
tance. Several senior pupils of the  fairly low level. The basic block diagram | _.c, antenna
School assisted in various aspects of the is shown in Fig. 1. When used“in the
work. A parent also generouslv gave a phase switched interferometer mode,
quantity of very low-cost coaxial cable two antennae are used, with a
for the antennae. half-wave phasing loop connected to Y head amplitier
[ am not going to write a discourse on the input as shown in Fig. 2. When used
radio astronomy, as there are many in the Dicke mode, one antenna is
books at all levels of understanding on connected to one input, and a 75 ohm
the subject. Probably the best books, of restive standard load connected to the
moderate mathematical difficulty, are other input, with no phasing link, as
“"Radio Astronomy” by J. D. Kraus shown in Fig. 3.
(McGraw Hill), and “Cosmic Radio The signal picked up by the antenna is
Wayes 'hy 1. S. Shklovsky (Haryard immediately ample{e('i at the antenna, :"w‘ft';:‘a -
University Press). However, there is a and passed by codxial feeder to the unit
great shortage of articles with practical receiver antenna switching unit. For
details of equipment. Probably the best interferometric use, the two antennae
available are two articles by J. R. Smith should be separated as far as possible,
in the Journal of the British Astronomi- and set out on an East-West baseline so M ohasing
cal Association Vol. 75, No. 2, 1965, and as to get good fringe separation. For the link
Vol. 80, Nos. 5 and 6, 1970. There was Dicke mode, the greater the area of the
also a series of articles by F. W. Hyde in antenna collecting surface, the better
Practical Electronics, June 1971 to the signal. head amplifier
March 1972. There is also a book by F. The output from the antenna is then '
east antenna
Fig. 2. Aerial and phasing loop
Fig. 1. Block diagram of receiver. connections.
square
< wave .
generator
T ——
input 1 I
antenna rt 1 f square-taw selective phase .
switch amplifiers o mixer & amplifiers > full wave af > sensing I
Uit (2) (6) detector amplifier detector amplifier
Input2
! A v
: pen
i ?\/2 phasing oscillator N i
l ltnk stabilized
l 1f required power supply
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Fig. 3. Dicke mode connection.
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detectable signal is proportional to
v bandwidth X time constant. Since the
bandwidth is constant at about 8MHz,
several time constants were available at
0.5 secs., 2.5 secs. and 80 secs. This latter
gave very smooth traces but the loss of
detail was considerable. In this connec-
tion, very good quality paper dielectric
capacitors must be used, or leakage will
give an unknown time constant. The
signal now passes to a d.c. amplifier and
thence to the pen recorder.

The gain of the receiver must be kept
at a constant value and stabilized power
supply units must be used. The “mark-
space” ratio of the switch wave form
generator must be adjusted with the aid,
of an oscilloscope so that they are equal,
or excess noise will appear in the output
from the p.s.d.

Initial alignment was carried out
using a signal generator, but final
adjustment was made with the aid of a
noise generator. All this equipment was
constructed in the school, and valves
were used because first, we were
offered several TV sets for dismantling
for components, -and secondly, the
author, being somewhat aged, felt more
at home with valves than with transis-
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tors. However, attempts are now being
made to up-date the receivers by
reconstruction using transistors. The
pen recorders were also constructed to
a design by D. Bollen given in Practical
Electronics, October, 1971. There was
some trouble with slip in the paper feed
device, which occasionally gave
distortion in the traces. On one memor-
able occasion, I had access to 12 Yagi
antennae for 450MHz, and these were:
strung out along the drive, with what
seemed to be miles of cable. There were
considerable problems in phasing these
correctly, but the traces obtained were
excellent (Figs. 4 to 8).

Finally, I would warn anyone
attempting to build this type of equip-
ment that it took some two years to get
a workable trace, and I am not yet
satisfied with the performance. I hope
to improve the equipment considerably
so that Fourier analysis can be per-
formed on the traces, and also that some
galactic, and extra-galactic sources can
be observed. I am also working on a
receiver for observing radiation from
the planet Jupiter on 20MHz, using a 4%
ft. diameter directional-discontinuity
ring-antenna.
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First African Landsat
station

Zaire is to build the first ground station
in Africa designed to receive Earth
resources data directly from NASA’s
Landsat satellites. Landsat was origin-
ally called the Earth Resources
Technology Satellite.

The new ground station to be built
near Kinshasa will be able to obtain
data from Landsats 1 and 2 as they pass
within 3,000km of Zaire’s capital city.
Data from the area which includes most
of the African, continent from the
northern border of Chad to South Africa
and from Kenya to the Ivory Coast must
currently be stored on Landsat 2
magnetic tape recorders for transmis-
sion to ground stations in the United
States. Although Zaire is the first
African nation to plan its own Landsat
station, 13 African nations and two
international organizations have
undertaken Earth resources investiga-
tions using data of Africa provided by
NASA from the two Landsats.

Zaire’'s new station will be able to
produce both computer tapes and
photographic imagery using received
data. ERTS-Zaire will make copies of
data available to scientists and others
requesting data of the region. Ground
stations are already in operation outside
the US at Prince Albert, Canada, and
Cuiaba, Brazil. Italy and Iran have
agreed in the past year to build their
own Landsat stations able to provide
coverage of several African nations
along the Mediterranean and Red Seas.
Canada has also announced plans to
build a second station near St. Johns,
Newfoundland. Developing nations
have found satellite data particularly
valuable in learning about their natural
resources, mapping geological and
man-made features and conducting
agricultural research.

Crystals grown in space

Experiments designed to study growing
large crystals in space will be conducted
during the joint United States-Russian
manned space flight during the sum-
mer. The experiment, called MA-028
Crystal Growth in Zero Gravity by

NASA, is designed to find out if large,
defect-free crystals of value on Earth to
the semiconductor industry, can be
grown in space. American astronauts
and Soviet cosmonauts plan to demon-
strate to the world during July that
spacecraft manufactured and launched
by two different nations can rendezvous
and dock in space and their crews can
communicate using each other’s lan-
guage to successfully complete the joint
mission. The crystal-growing experi-
ments are designed to demonstrate a
technique that holds promise in
improving communications on the
ground.

The experiment consists of six tran-
sparent tubes each of which contains
three compartments. The outer two
compartments will contain different
salt solutions which, when mixed, form
an insoluble compound which will grow
into a crystal. The centre compartment
contains pure water and, depending on
the crystal to be grown, possibly a small
seed crystal.

— —

Fu;ure ;f satellite

communications
e s —————u.

The key address given in April at the
Institution of Electrical Engineers
international conference entitled “Sa-
tellite Communication Systems Tech-
nology” was on the subject “Expanding
horizons for satellite communications,”
given by Mr J. K. S. Jowett, Deputy
Director of Engineering at the British
Post Office, responsible for radio deve-
lopment. His subject included the
discussion of: competition between
satellite and terrestrial communications
media, the types of service that satellite
communication serves best, newly-
emerging satellite services, desirable
institutional arrangements, major tech-
nical and operational features, optimi-
zation of traffic capacity and the
technological breakthroughs needed for
further major advances in this field.

Mr Jowett summarized the answer to
the question “To make further major
advances in using this new medium
what are the areas in which technologi-
cal breakthroughs should be sought?”
in the following areas:
® Frequency re-use within an indivi-
dual satellite employing either multiple

www.americanradiohistorv.com

291

spot beams and aerial discrimination or
dual polarization.

® Frequency re-use within a total
system by employing either multiple
spot beams and aerial discrimination or
dual polarization.

® Commercial use of frequency bands
above 10GHz, more especially between
11 and 14GHz and subsequently around
20 and 30GHz. Very soon engineers will
be gaining ‘much-needed practical’
experience with experimental satellite
systems operating in the bands around
11 and 14GHz. :

@ Limitation of the freedom of normal
movement of satellites by more efficient
position control methods, thus permit-
ting a closer spacing of satellites in the
geostationary orbit.

® Employment of improved means to
control side-lobe radiation of earth
station antennas — and of satellite
antennas using spot-beams.

Jovian magnetic
influences

Data returned by Pioneer 11 suggests
that Jupiter's magnetic field, unlike
Earth’s, may be created by several “‘ring
currents” deep within the liquid planet.
Such a complex field close to the planet
would be required to explain the field’s
high-energy particle pattern as well as
the bursts of intense radio energy
long-observed to emanate from Jupiter
at long wavelengths. Planetary magne-
tic fields are believed to be produced by
motions of the liquid material in planets’
interiors, through mechanisms similar
to those of electric dynamos. Earth and
Jupiter are the only known planets with
a substantial magnetic field.

Wobbling and tilting like a plate on
top of a juggler’s stick, Jupiter’s field
sometimes stretches across nine million
miles of space and at other times
shrinks in volume by three-quarters or
more. Inside this pulsating field are the
belts of intense radiation.

Conference on space-
craft antennas

An international conference on ‘“An-
tennas for Aircraft and Spacecraft” is to
be held from June 3 to 5, 1975, at the
Institution of Electrical Engineers. The
sessions which will take place are:
airborne radar antennas; radomes
environment; calculation of antenna
performance; ESRO studies of antennas
for space systems; airborne antennas
for satellite links; antennas for space-
craft; antennas for helicopters and light
aircraft; h.f. antennas for aircraft; and
integrated antennas for antenna
rationalization. Enquiries concerning
the conference should be addressed to
The Manager, Conference Department,
Institution of Electrical Engineers,
Savoy Place, London WC2R 0BL.
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World of
Amateur

Radio

The amateur production
line

Group constructional projects usually
organised by local clubs and societies
have become increasingly popular in
recent years but a novel feature of one
undertaken recently by six Dutch
amateurs at Leiden, Holland, is that
each of the six contributed one particu-
lar skill to the work, performing the
same operation on each of six 144MHz
n.b.f.m. portable/mobile transceivers.
One of the group was responsible for the
electronic design; another the printed
circuit layout; a third the mechanical
work and so on. In effect a small
“production line” was set up and
resulted in six identical equipments.

" While most group projects tend to

T oMW TR UM MSTME G o
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adopt well-tried, conventional circuitry
and design features, this was by no
means the case for these transceivers,
as an outline sent me recently by Dick
Rollema, PAOSE, makes clear.

For example the five
crystal-controlled receive and transmit
channels are derived from five crystals
by using in the transmitter section a
voltage-controlled-oscillator operating
directly on 144MHz with a control
voltage derived from an unusual form of
phased-lock-loop n.b.f.m. detector in

" the single-conversion receiver. The
. detector, based on a TBAI120 i.c., is
. arranged to provide high a.f. output on

signals of about 3kHz deviation at the
10.7MHz i.f.

Another feature is a 25-watt amplifier
module with Philips BLY37 output
transistor that exactly replaces the
battery module when the equipment is
operated in a car.

" Preparing for 1979

The various amateur groups who are

- engaged in drawing up plans and
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proposals for the ITU World Adminis-
trative Radio Conference in 1979 have
so far come up with six main proposals:
return to amateurs of the 1.8MHz band
(not available at present in many
countries); elimination of “sharing” of
the 3.5MHz band; expansion of the
7MHz band and elimination of “‘shar-
ing” broadcasting; expansion of the
14MHz band and elimination of sharing

with fixed services-(fixed services are
presently permitted in the USSR in
some parts of the band); expansion of
the 21MHz band by 100kHz; establish-
ment of new amateur bands at around
10.1, 18.1 and 24.0MHz.

While this list may seem unduly
optimistic to amateurs who recall how
in the past these World Conferences
have progressively eaten into the
original “200 metres and down” alloca-
tion to amateurs, it is felt that the
increasing use of communications
satellites for commercial circuits may
make such proposals not unrealistic.
But as a start it would be extremely
welcome if the intrusion of non-ama-
teur stations into exclusive amateur
allocations could be reduced, particu-
larly broadcasting between 7000 and
7100kHz.

The Union of Swiss Short Wave
Amateurs is expected to participate in
the ITU’s Telecom 75 exhibition at
Geneva next October 2 to 8 and an
international amateur conference is to
be held there on October 4 to 5.

Using the London
repeater

To assist amateurs using the new
London 145MHz (145.175/145.775MHz)
repeater the UK FM Group (London)
has published a detailed information
sheet: “GB3LO without tears — a guide
to the proper use of the repeater”. This
gives essential details of the operation

of the 55-second “time out” arrange--

ment and the “break” facility between
overs, both designed to prevent stations
from monopolising the repeater for long
periods; the excessive deviation inhi-
bitor which chops signals that deviate
by more than +6kHz; and full details of
the 1750Hz tonebursts needed to gain
access. The sheet is available from
Richard Street, G3TJA, 3 White Ledges,
Ealing, London W13 8JB (7p in stamps
plus large stamped-addressed envelope,
preferably 12in long).

With the aerials about 750ft above sea
level on the BBC Crystal Palace mast
the theoretical line of sight range of
GB3LO is about 50 miles.

Powers low and high

A group of British amateurs (G-QRP
Club) interested in low power radio
communication, preferably under 5
watts, now has a membership of over 60
and publishes a newsletter under the
title Sprat. Details can be obtained from
Rev G. C. Dobbs, G3RJV, 61 Park Street,
Cleethorpes, South Humberside.
Among recent suggestions made by
club members are the improvement of
short aerials for 1.8 and 3.5MHz,
modifications for the Heath HW7
low-power transceiver, aerial tuning
units and r.f. meters. The club is
supporting the American suggestion of
encouraging QRP operation around
certain spot frequencies: 3540, 7040
(Europe 7030), 14065, 21040 and 28040
kHz (+5kHz) for c.w. and 3640, 7140,
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14260, 21300 and 28600k Hz for phone.

At the other end of the power scale
one notes the increasing number of
broadcasting stations now using over a
megawatt. For example, Radio Monte
Carlo on 218kHz now uses 1400kW and
the United States Information Agency
is reported to be contemplating the
construction of 2500kW transmitters
for “Voice of America”’.

Across the Channel

French authorities have recently re-in-
troduced permits for 405-line and
625-line amateur television transmis-
sions between 434.5 and 440MHz and
1250 and 1260MHz. These permits are
restricted to persons already holding
normal amateur licences.

To mark the 50th anniversary of the
formation of REF and IARU, French
amateurs have been allowed to use the
special prefix TK instead of F during
May. Among the events of the 50th
anniversary meetings of REF in Paris on
May 9 to 10 was a mark of homage to
the French pioneer General Ferrie at the
monument to him which is some 50
metres from the Eiffel Tower, where he
established the first transmitter, and an
address by General P. Revirieux,
F80L, on technical developments in
amateur transmission since 1925..

French amateurs F8DO, FIAVY and
FICVJ have made contacts using lasers
and infra-red light-emitting diodes over
distances of about l1km and have
reported laser transmissions of about
9km.

FAV22 radiates standard band-edge
frequencies on Sunday mornings as
follows: 3500kHz (1000-1005 GMT);
3800kHz (1010-1015); 7000kHz
(1020-1025); 7100kHz (1030-1035);
14000kHz (1040-1045); 14350kHz
(1050-1055).

In brief

As a result of a clerical error two new
amateurs, one in Reading, the other in
East Anglia, were both issued with the
callsign G8IOR which they used for
several months (the Reading claimant is
now re-mustered as G8IOJ) . . . The 1975
Convention of the British Amateur
Radio Teleprinter Group is being held
on Saturday, May 24, at the village hall,
Meopham, near Gravesend, Kent (lec-
tures this year start at 1.30 p.m.) ... The
Maidstone YMCA ARS Mobile Rally is
being held on May 25 at the Y Sports-
centre, Maidstone, Kent (details from A.
S. Walter, G3WXL, 4 Oak Farm
Gardens, Headcorn, Ashford, Kent) . . .
The prefixes C6A to C6Z have been
allotted by the ITU to the Bahamas ... A
special amateur radio station is expect-
ed to operate during the 1976 Summer
Olympics from the Montreal, Canada,
stadium . . . A cross-band duplex r.t.t.y.
contact is reported between Alan
Hobbs, G8GOJ in South Croydon
(144.6MHz transmit) and G8IDZ in
Edenbridge. Kent (432.88MHz transmit).

PAT HAWKER, G3VA
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B IAS RECORDERS FOR PEOPLE WHO WORK WITH TAPE

NEW BE1000 MKII TRANSPORTABLE

STYLISH NEW FORMAT GIVING GREATER
FLEXIBILITY AND FULL CHOICE OF METER-
ING AND MONITORING FACILITIES
INCLUDING BUILT IN MONITOR AMPLIFIER
AND LOUDSPEAKER.

SECOND GENERATION PLUG IN ELECTRON-
IC MODULES SWITCHABLE NAB/DIN
ACCESSIBLE FROM THE FRONT OF THE
MACHINE, FOOLPROOF LOGIC WITH
MOTION SENSING. IMPROVED NOISE
AND FREQUENCY RESPONSE. ELECTRONIC
SERVO TAPE TENSION. PLUG IN HEAD-
BLOCK. EASIER ACCESSIBILITY AND SER-
VICE ABILITY PLUS THE ACKNOWLEDGED
BIAS STANDARDS OF RUGGED CON-

STRUCTION AND RELIABILITY.
BIAS ELECTRONICS LIMITED

572 KINGSTON ROAD, LONDON SW20 8DR. 01-540 8808

WW095—FOR FURTHER DETAILS

Advertisement

F600 LIMITER — fast acting with superb dynamic
characteristics; suitable for transmitter use.

F690 V-O LIMITER — automatically maintains pre-set
music-voice ratio on programme output.

F760 COMPEX-LIMITER — separate peak level
limiting, compression and expander-gate.

E900 SWEEP EQUALISER — most versatile and
comprehensive EQ; continuously variable sweep fre-
\quency selectors = 20dB range; Q of 1.5 & 3.

F769X ‘VOCAL-STRESSER’ — combination Sweep
Equaliser and Compex-Limiter. EQ switchable ‘before’ or
‘after’ Compex section or into side-chain of compressor for
total programme control.

E520 PARAMETRIC EQUALISER — two variable

sweep sections 20Hz-20kHz; 0.1 —5 octave bandwidth
each switchable to High/Low banapass filter.

Limiters — Compressors — Expanders
— Equalisers

A comprehensive range of Audio Processors designed for the professional user

audio & design recording

41 Prospect Street, Caversham, Reading, Berks, U.K.
Tel. Reading (0734) 84487

E500 BAND SELECTION PROCESSOR provides
dynamic equalisation in association with external
limiter/ expander. Any part of the audic spectrum can be
bandsplit and selectively attenuated. High and Low-pass
24dB/oct sweep filters 100Hz-10kHz plus Parametric
Notch 20Hz-20kHz; 0.1 —5 .octave bandwidth. Ideal for
mastering applications (disc and cassette); perfect
de-essing, HF or LF limiting. Mono to simulated stereo,
perfect cross-over.

E560 SELECTIVE LIMITER — PARAMETRIC EQ.
Built-in limiter operates on fuli bandwidth or selectively on
the notch content of parametric sweep filter 20Hz-20kHz;
0.1—5 octave bandwidth. As static EQ provides
+20dB lift/> —30dB cut. Perfect de-essing; FM
pre-emphasis can be established and selectivity attenuated
in presence of high HF content.

F300 EXPANDER-GATE plug-in module format; peak
and RMS sensing side-chain; range, release, attack and
threshold controls. |deal for multi-touch mix-down
Available in mono and stereo rack or modular formats

www americanradiohistorv com
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—TURNER—

STEREO POWER AMPLIFIERS

MODEL A300/VU -

A range of professional stereo power amplifiers designed and manufactured to a very
high standard

The A Series {Professional Studio Monitor) amphfiers feature dual powers supplies to
maintain full RMS power on both channels
The B Series (Professional) amplifiers feature single power supplies suitable for most

music applications
STANDARD WITH WU's

MODEL A500 250+ 250 watts RMS 4 ohms £380.00 £440.00
MODEL A300 150+ 150 watts RMS 4 ohms £262.50 £322.00
MODEL B300 150 watts RMS per channel £210.00 £250.00
MODEL B200O 100 watts RMS per channel £170.00 £210.00

The above prices are list and exclusive of VAT

Overseas Import Agents are invited to make thewr finat applications for allocation of
areas for 1976 exports

TURNER ELECTRONIC INDUSTRIES LTD.
175 Uxbridge Road, London W7 3TH
Tel. 01-567 8472

WW—092 FOR FURTHER DETAILS

IS CHILTON’'S MIXER THE BEST FOR
YOUR USE?

Magnetic tapes Itd make the 10/2 above as well as
a 16/2 and a 12/4 with all the inherent flexibility
and quality customarily found in big studio mixers.
Most of our mixers are constructed to meet the
varying demands of the customer, perhaps we can
do one for you. Prices start at £350 for the basic
10/2.

MAGNETIC TAPES LTD.
Chilton Works, Garden Road, Richmond
Surrey TW9 4NS - 01-876 7957
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Celestion
Dittons
for the
perfectionist
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DITTON 44 MONITOR 30x14%x10in (76 x37x25cm) 44w
Cut-away illustration showing the Celestion transducers — seen at the
top HF 2000 Tweeter, now accepted as the world's finest; at centre,

a FC6 mid-range using special rubber suspension, 50,000 Maxwell
magnet, and transmission line rear toading; at the base,aFC12, this
rugged long coil low resonance unit being tuned to its 43.47 litre
hermetically sealed enclosure. On test has accepted quite safely
transient signals ten times greater than the rated maximum wattage.
Now recognised as providing an exceptional standard of sound
reproduction by independent reviewers in England, the USA and
Europe. Athoroughbred monttor class loudspeaker for the discerning
listener, priced absolutely realistically.
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HADLEIGH|13% x10x9%in 20w
i {34x25x24cm)

The Hadleigh loudspeaker, was
specially created to meet a pubhc
| demand for a high quality speaker
| of compact proportions.Not a
difficult task for Celestion who
| produce the most popular bookshelf
speaker ever (Ditton 15) ~ but we set
out not only to produce an immaculate
| loudspeaker with a sparkling
i performance, but to do so at a budget
| price. For the enthusiast seeking a
| really excellent Hi-F1 system at
| reasonable outlay we recommend
without hesitation the Hadleigh.

Celestion

ROLA CELESTION LIMITED, DITTON WORKS,
FOXHALL ROAD, IPSWICH, SUFFOLK [P3 8JP
WW—093 FOR FURTHER DETAILS
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Spy-trapping¢ Smuggler-scotching? That's no
work for the scores of designers in our 150-strong
engineers brigade.

They're on frontier duties just the same, though.
For sometimes theyre operating on the very
frontiers of human knowledge - as with our
remarkable new spectrum analyser, in which they've
combined the latest digital storage technology and
television display with semi-automatic operation to
produce a new generation instrument.

Sometimes, on the other hand, they're helping
you to economise - as when they produce a signal
generator able to give the performance you need

Frontier Patrol

without the cost of the performance you dont.

There are times, too, when - as a result of
free-ranging, exploratory probing - they come up
with a revolutionary instrument that was not
o-iginally on the agenda at all. An example? The
X-Y Memory, a definitive solution tc the irritating
problem of clear oscilloscope display of very low
fraquency waveforms.

The fact is: M¥ maintains what is Europe's largest
operation devoted exclusively to electronic test and
measuring instruments. And it has the resources, the
research fadilities, the development potential to
match.

¥
M : THE INNOVATORS

MARCONI INSTRUMENTS LIMITED
Longacres * St. Albans * Hertfordshire AL4 0JN « England * Telephone: St. Albans 59292 + Telex: 23350

A GEC~Marconi Electronics company.
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Digital panel meter

Computing Techniques has announced
what is claimed to be the first digital
panel meter in the U.K. to provide the
IEC-standard general-purpose bus
interface. The meter, which can be
connected directly to other instruments
such as printers and computers, pro-
vides an accuracy to within 0.05% of
reading *1 digit. Computing Tech-
nigues Ltd, Brookers Road, Billings-
hurst, Sussex.

WW307 for further details

Television tubes

Thorn has introduced the first in a new
range of precision in-line colour tube
assemblies. These tubes are marketed
with the scanning coils and static —
convergence magnet assembly per-
manently fixed to the neck. Static and
dynamic convergence, and purity
adjustments are accurately set during
manufacture, resuiting in only minor
adjustments by service engineers.

Thorn Colour Tubes Ltd, Mollison
Avenue, Brimsdown, Enfield, Middx.
WW305 for further details

Wire-wrapping board

A new type of p.c.b.consists of a board
with an etched copper pattern on both
sides to provide a rail voltage and
ground plane. The board has groups of
discrete socket-pins or i.c. sockets, in
the 14/16 lead configuration, mounted
on it which enables i.cs or header units
containing discrete components to be
plugged in.

Interconnexion on the pin side of the
board can be made by wire wrapping.
The boards are provided with rows of
in/out pins for the interconnexion of
complete boards. Vero Electronics Ltd,

Industrial Estate, Chandler’s Ford,
Eastleigh, Hants.
WW312 for further details

Helical filters

Polyplate helical-filters are constructed
by electro-depositing a conductor on to
a p.t.fe. dielectric rod. Using these
filters in local oscillator circuits, Q
values of about 400 at 600MHz are
possible. Polyflon Resine, Via Mezzago,
20050 Sulbiate, Milan, Italy.

WW 318 for further details

Digital integrator

The TS100A is a digital integrator and
d.c. millivoltmeter having an input
range from 1mV to 300V f.s.d. and
switched integrator count rates of 30, 3
or 0.3 c.p.s. The input level is displayed
by a meter while the time integral is
shown on a six-digit counter which can
be switched to display fractional parts
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of a count. Time Electronics Ltd, Botany
Industrial Estate, Tonbridge, Kent.
WW 316 for further details

Calculators

Three models — the 100, 200 and 300 —
form the new Oxford range of mains/
battery calculators from Sinclair. The
100 and 200 are both four-function
instruments, the latter having a per-
centage key and memory. The 300 is a
scientific calculator. All the units are
powered from a PP3 battery or a mains
adaptor, and are priced at £12.95, £19.95
and £29.92 plus v.a.t. respectively.
Sinclair Radionics Ltd, London Road,
St. Ives, Huntingdon, Cambs PE17 4HJ.
WW 306 for further details

Resistors

A resistor set containing 2,725 YW
carbon film pieces in 170 values from
0.51(2 to 5.6M( is available from EEP.
The quantity of resistors varies for
each value so, theoretically, you run out
of all the values at the same time.
Energy Electronic Products Corp, 6060
Manchester Avenue, Los Angeles, Cali-
fornia 90045, U.S.A.
WW 323 for further details

Capacitors

ITT Components have introduced a
range of metallized plastic capacitors
using a polypropylene dielectric which
gives a low-loss. This range has been
designed for application where both
pulse and r.m.s. current values are high,
such as thyristor time-base circuits. ITT.
Components Group Europe, STC Ltd,
Edinburgh Way, Harlow, Essex.

WW313 for further details
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Wire stripper

The Scotchlok TH213 wire stripper will
strip wires with conductor areas from
0.75 to 6mm?*. The tool has a pliers-type
movement with a spring-loaded return
action. 3M UK Ltd, 380 Harrow Road,
London W9 2HU.

WW 321 for further details

Digital comparator

The model 1715 digital comparator has
been designed for use with the model
1700 digital chmmeter to provide sim-
plified testing of resistances. The com-
parator has three panel le.d.s to
indicate whether a resistance is below,
within or above a selected range. Relay
contact closures and d.t.l. outputs are
available for operating peripheral
equipment. Tranchant Electronics (UK)
Ltd, Tranchant House, 100a High Street,
Hampton, Middx.

WW301 for further details

Spectrum analyzer

A microwave spectrum analyzer, model
4809, which operates from 10MHz to
40GHz, has been announced by Sys-
tron-Donner. The c.r.t. display can be
standard or variable-persistence with
frequency spans ranging from 10kHz to
8GHz and resolution bandwidths of
300Hz to IMHz. The 4809 features an
inbuilt digital frequency counter which
displays frequency span and centre
frequencies. Systron-Donner Ltd, St.
Mary’s Road, Leamington Spa, War-
wicks.

WW303 for further details

"Jn'~‘i

Microprocessor-’scope

Hewlett-Packard has combined a
275MHz oscilloscope, a microprocessor
and a 3% digit le.d. display. This
megalomaniac’s dream will, say the
makers, put an end to graticule count-
ing, mental calculations and conven-

‘tional ’scope errors. Basically, the

instrument is a conventional ’scope in
which a microprocessor keeps track of
dial settings, computes time intervals
and voltage levels to give a digital
reading of a measurement in seconds,
Hz, volts or percent. The microproces-
sor will also (to let you know it's
working for a living) signal if an
erroneous setting is made. Hewlett-
Packard, King Street Lane, Winnersh,
Wokingham, RG11 5AR.

WW 319 for further details

Re-usable circuit board

A re-usable circuit board with a 0.1in
matrix of holes uses pre-tinned solder
pins, which are pushed into the matrix
in the desired format. Components are
then soldered to the pins which may be
removed to produce another circuit. A
kit comprises five 4% x 4in boards and
500 pins, and costs £4 plus v.a.t.
Lektrokit Ltd, 3 Trafford Road, Read-
ing, Berks RG1 8JR.

WW302 for further details

Gunn power supply

The type 703B power supply is a stable
ripple-free voltage source suitable for
energizing a variety of Gunn-diode
oscillators. Output range covers 3 to
15V at up to 2A, the values being

W
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indicated on a front panel meter.
Current limiting can be set from 100mA
to 3A and when the limit is reached the
supply changes from the constant-vol-
tage mode to constant-current working.
A square-wave modulator circuit is
included which is suitable for driving
p.i.n. diode modulators. Microtest Ltd,
18 Normandy Way, Bodmin, Cornwall.
WW 322 for further details

Flat heat pipes

The SK133P and SK166P will accept two
TO3 or T066 packages respectively. The
heat pipes are hollow and flat so the
component is bolted through the pipe
for maximum heat transfer. Thermal
resistance of the pipes is 1.59°C/W at
50W reducing to 043°C/W at 150W
when forced cooled. Solek Ltd, 16
Hollybush Lane, Sevenoaks, Kent.
WW309 for further details

Reference-voltage tubes

The new ZD range of cold-cathode
voltage reference and regulator tubes
from Hivac is available with voltages
from 82 to 139V. Several versions can be
supplied, giving tolerances on the
reference voltage from *1%to =20%.
Temperature coefficients range from
2mV/°C. Hivac Ltd, Asheridge Road,
Chesham, Bucks.

WW308 for further details

Sweep oscillator

The 6700A sweep oscillator has a
frequency range from 400MHz to
18GHz. An optional facility provides
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remote digital programming via a 12
line b.c.d. input.

Plug-in YIG-tuned oscillators are
used which can be supplied with a
manual 10dB/step attenuator or, for the
remote version, a 0 to 70dB binary step
attenuator, Marconi Instruments Ltd,
Sanders Division, Gunnels Wood Road,
Stevenage, Herts.

WW 315 for further details

Power amplifier

The Crown DC300A has now ac-
quired a big brother — the M600. This
new amplifier, while retaining a high
performance, will deliver 600W into an
eight ohm load or 1KW into four ohms.
Built-in cooling and protection circuitry
allow continuous high power levels to
.be maintained. Two M600’s can be
connected together to deliver 2kW into
eight ohms. Macinnes Laboratories Ltd,
Carlton Park Industrial Estate, Sax-
mundham, Suffolk.

WW304 for further details

Kits

Recent additions to the Heathkit range
of instruments are a single-trace 10MHz
oscilloscope and a digital multimeter.
The’scope offers a vertical sensitivity of
10mV/cm, two input channels, and a
triggered sweep. The multimeter is a
portable unit including rechargeable
cells and charging circuit. The meter,
which has 26 ranges, will measure direct
and alternating voltages from 100pV to
1000V and 750V respectively, direct and
alternating currents from 100nA to
1000mA, and resistances up to 1000k(Q.
A 100% overrange capability allows
measurement up to 1.999 on all ranges
except 1000V d.c. and 750V a.c. Heathkit
(Gloucester) Ltd, Gloucester GL2 6EE.

WW314 for further details

Dust caps

Lemo are now supplying sprung dust-
caps for their range of panel sockets. A
moulded disc which has a rubber
washer provides a dust-proof seal
whenever the plug is withdrawn. Lemo
(UK) Ltd, 6 South Street, Worthing,
Sussex BNI11 3AE.

WW310 for further details

Cassette winder

A useful accessory for audiophiles is the
Bib cassette-tape winder. The gadget is
simply located into the spigot holes of
the cassette and a handle is turned
which, through appropriate gearing,
rewinds the tape. A C90 cassette can be
wound in about 60 seconds, which is
faster than many cassette recorders.
The unit is priced at £1.34 plus v.a.t. and
is available from Bib Accessories, P.O.
Box 78, Hemel Hempstead, Herts.

WW 320 for further details
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|Real and
Imaginary

by '‘Vector”

S

I've always felt sorry for William
McGonagall, poet and tragedian, whose
poetic gems have achieved immortality
for all the wrong reasons. In short, as
Punch has truly said, McGonagall was
the greatest Bad Verse writer of his age.
Now he has serious competition, for a
distant relative, Vector McGonagall,
has submitted the following. As you will
- see, it has the same sublime disregard of
scansion that was typical of our illus-
trious forebear:

ODE TO COLOUR TELEVISION

Beautiful colour television set so fair

Standing so blank in the corner there

Awaiting the installation engineer

In the Dun Cow quaffing his lunchtime beer.

While the rigger up on the roof does bellow

“Dear me, what a nuisance!” as the clumsy
fellow

Drives a nail through his thumb, so sad to be
seen

In fixing the antenna on our rooftop green.

Beautiful colour set with your twenty-six
inch screen

By far the biggest our road has yet seen

No more from the Joneses shall we have to
scrounge a view

Of Trooping the Colour on their mere
twenty-two

We can now tell the world fearlessly and
without dismay

That Messrs McTavish and Goldstein are
installing it today

With a cracking down-payment and a
lifetime of rental

And three hundred green stamps as a prized
incidental.

Beautiful colour set with your twenty-six
inch screen.

And your cathode ray tube so fine to be seen

With its shadow-mask invented by Dr
Goldsmith some experts do say

With its millions of holes which serve to
display

The Rt. Hon. Harold Wilson our Prime
Minister so true

In appropriate shades of red and blue

Whene'er he has something of import to
state

Or even on nothing he’ll profoundly orate.

Meanwhile up on the roof the Storm Fiend
doth bray

And the rigger zooms down the unorthodox
way

The Dun Cow closes its doors with a clang

And the engineer on our front door he doth
bang

With unsteady fingers he adjusts all the
knobs

While the screen starts to glow with
indeterminate blobs

Of colour, so grand and so fine to be seen

On our wonderful, marvellous twenty-six
inch screen.

For a toast now to Nipkow, Rosing and Baird
let us call,

Campbell Swinton and Zworykin and
Shoenberg et al

NTSC, SECAM and PAL who worked like the
deuce

To display Fanny Cradock in glorious puce

Our skies may be green and our grass fiery
red :

With fringing and rainbows around every
head

And dot-structures crawling all over the
place

Like ants wandering aimless on Dimbleby’s
face '

No matter! The Joneses with envy are green

At our opulent set with its twenty-six inch
screen.

TUPPENCE COLOURED

Traditionally, what the United States
does today, Britain, for better or for
worse, gets around to doing four or five
years hence, As a case in point you may
or may not know that for some time
past it has been a common custom in
American zoos to provide the gorillas
and chimpanzees with colour television
sets; the objective, as in human circles,
is to ameliorate to some extent the sheer
boredom of civilized living.

Now comes news that at least three
British zoos have done the same. For
this piece of information I'm indebted to
(appropriately enough) the Spectrum
column in The Sunday Times. The apes,
I'm told, have definite preferences.
Michael Parkinson and Russell Harty
leave their simian viewers cold; no — it’s
football, horse opera with plenty of
redskins biting the dust, all-in wrestling
and Kojak that really gets the old
adrenalin pulsating around in the cages.

I don’t know whether you agree, but
to me that's really interesting for these
are precisely the items which are
accorded top ratings by the apes’
human counterparts on both sides of
the Atlantic. It points strongly toward a
parity in intelligence between the two
factions; indeed, it seems that the apes
don’t dig girl singers or blue movies,
which might. appear to give them
something of an edge in the matter of
LQ. In view of this, the question which
every thinking person will ask himself is
— are we being fair to the gorillas in our
midst? Shouldn’t they, for instance, be
accorded the right to vote? This, is no
idle academic question. It’s a matter
which the Liberal Party in particular
would do well to ponder

You, sir, and you, madam, no doubt
suppose that the gorilla population of
Britain is insignificant and so it is in
comparison with that of the United
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States, where the whole thing started.
But I'm now in a position to reveal
exclusively that for some years past,
gorilla-smuggling across’ the Channel
has been rife and on a scale that makes
the Pakistani forays seem chickfeed.
And if this news has triggered the raised
eyebrow, then stand by to hoist the
other one also, for a startling
announcement is imminent. Here it
comes. | can state unequivocably that
the sinister, secret organization behind
this illegal mass-immigration is not the
Mafia but our own electronics
industry, no less.

Naturally, you require evidence of
this, and evidence you shall have. As
every retail service department in this
country, and indeed, every buyer, will
confirm — in any given piece of elec-
tronic apparatus which arrives from the
manufacturers, half the main compon-
ents will be found to be falling off the
chassis while the other half are immo-
vably clamped (these, in the very nature
of things, are the ones which turn out to
be faulty and need replacement). You
may have wondered why, and I can now
tell you. The manufacturers are using
trained anthropoids on their assembly
lines. The bits which are falling off
represent the immature efforts of young
apes; tyros who haven’t yet quite got
the hang of tightening self-tapping
screws. The ones you can’t shift at all
are those tightened by adults in the
prime of lusty gorillahood.

This secret work-force is housed in
spartan quarters within factory precincts
and, at the cost of a few colour sets, a
handful of bananas and the defoliation
of Epping Forest, is Britain’s answer to
the Hong-Kong menace. So successful
has this enterprise become that dis-
turbing new moves seem probable; no
less a project than to give the anthro-
poids the status of British citizenship
with full integration into our society as
the eventual target. Incredible as this,
may seem, proof is not lacking. The BBC
and IBA are already in cahoots with the
electronics manufacturers; the former’s
surfeit of animal programmes and the
latter’s chimpanzee-orientated adver-
tisements are not, as you have sup-
posed, primarily directed at the human
viewership. No — their main purpose,
like the Pakistani programmes, is to keep
our simian immigrants in touch with the
dear old homeland.

Needless to add, the concept of
gorilla-labour is no longer a monopoly
of the electronics industry. Car users
are also experiencing the symptoms and
the expression “the engine’s missing”
has taken on a new connotation.
Neither is the practice confined to
industry. I can personally attest to the
employment of gorillas as bouncers in
many Soho strip-clubs and discos, a
matter about which I feel particularly
sore. It was clearly my patriotic duty to
acquaint the British Public with the
sinister facts, even though my body
may be discovered up some dark alley
riddled with Impatt diodes.
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REWAUDIO CONTRACTS

LONDON’'S LEADING CONSULTANTS AND DISTRIBUTORS
FOR P.A., STUDIO AND PROFESSIONAL AUDIO EQUIPMENT

& oo |4 CHANNELPRICE
=@ =@ BREAKTHROUGH!

& New Dokorder 8140

f-{“..' & Multi-Sync Recorder
e
3 NOW AVAILABLE IN U.K.
y 9 FROM EXCLUSIVE AGENTS
STRAMP STUDIO AND P.A.
; MIXERS
b Fully portable modular mixers precision built to the highest

standards from West Germany All models supplied as
standard in robust flight cases A variety of options available
to expand basic formats

Prices start from £680.00 + VAT for 12 channe! 4 group
mode!

AMCRON AMPLIFIERS

TEAC 3340 INDUSTRIAL
The Teac A 3340 professional model is a very high
quality, 4 track (separate) recorder. Operating at
7% and 15 i.p.s. with full built-in sel-sync facility
Potential 8 input source (4 line and 4 mic)
incorporating separate mixing controls on front

Sole London Distributors
panel. In stock NET PROFESSIONAL ————
PRICE ON APPLICA
MICROPHONES

REW Audio Contracts are able to offer the following
microphones at professional prices (subject to
stock). to bona-fide pro users

AKG SONY 7 :
SHURE ELECTROVOICE Similar facilities to Teac 3340. Three maotors, 3

heads, solenoid operation, electromc echo Speeds AMCRON DC300A AMCRON VFX2
CALREC DAN GIBSON 7%z and 3% i.p.s. 7in. spools. Mic and linemixing 200+ 20C watts RMS  Electronic Crossover
BEYER SENNHEISER NETT PROF AMCRON D150 NEW MODEL M600
RESLO £31 PRICE 100+ 100 watts RMS 700 watts RMS mono

B : AMCRON D60 PHONE FOR LOWEST
Phone for a fantastic guotation! ALL PROFESSIONAL AUDIO EQUIPMENT AT 40+40 watts AMS PROFESSIONAL PRICES

SIMPLY ENGINEERED

A straightforward mono sound mixing console : ~ /
. but

designed and manufac-
tured for the BBC to their
stringent specifications to
solve a particular problem.

STAND No. 85

It could have been a nationwide industrial concept in conference sound staging . . .
radio installation, a new modular stereo because it has been all these and others
production desk, a P.A. system or a new .. . tackled successfully by

SOUND DEVELOPMENTS INSTALLATION DIVISION

Professionals in Systemsand Equipment Design, Manufacturing, Installation & Commissioning

-Who possess the expertise to engineer complex equipment simply for better performance.

= Sound Developments Ltd. Installation Division
f Spencer Court Contact: Alan 8rill
J» 7 Chalcot Road 01-586 1271/4

London NW1 8LH

WW—082 FOR FURTHER DETAILS
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Get yowr 1975
mffv”zaaaf/

132 Big Pages

Includes dozens of useful and
inferesting circuits you can build:
Digital clocks. F.M.. Steres
push-bution tuner. etc. eic.. dala:
hundreds of pictures. transisior
equivalents list and hundreds of
new lines. Packed wilh

0 intormation,

\\\\ only 40p

AN

@ RESISTORS

CARBON FiLM

AW 1-10 1M 5% IM21tw0 10M 10% E12 aW
1-1010- 5% IM21w0 10M 10%EI2 11- 10
910k 5% E12 & E24 1p each

METAL OXIDE

YaW 10-10 TM 2% E12 & E24 4p each
WIREWOUND

3W0.22-,027- 0.33- 0.47- 10%

1- 5% 18p each
1.2-10270- 5% E12 14p each

Other ranges stocked. See our catzlogue for
details

E12 10.12,15.18.22 27 33.39.47.56. 68.
82 and decades

€24.11.13.16.20.24.30, 36,43, 51,62, 75,
91 and decades

@ POTENTIOMETERS

Rotary miniature carbon track %’

spindle. Values available” Sk, 10k I
25k. 50k. 100k, 250k. 500k. 1M i
2M

Log single-gang 17p. Lin single

gang (+ 1k} 17p

Log. or Lin. single-gang with switch
36p 2

Log or Lin dual-gang without »

switch

Stder B0mm track Metal-cased

overall length 86 15mm less knob

(7p extra)

Log or Lin tk. 5k 10k, 25k 50k

100k, 250k 500k

Single-gang Lin 38p, log 42p.

Dual-gang Lin or Log 49p.

Presets: O 1W Vertcal or Horizon-

tat 1

1k, 2k2, 4k7 |

100-, 220-, 470-,
10k, 22k 47k 100k, 220k, 470k
™ 7p esch

@ CAPACITORS

Sub-miniature
Axial lead electrolyte

Mig ¥ Price  Mfd v Price ﬁx
1 63 6p 68 63 6p —
1563 6p 68 16 6p

2263 6p 68 63 18p

3363 6p 00 4 6p Mid v Price
4163 6p 10 10 6p 470 63 8p
6840 6p 100 25 6p 470 10 18p
68 63 6p 100 40 8p 470 25 20p
0 25 6p 100 63 20p 470 3zp
10 63 6p 150 63 6p 60 63 18p
15 16 6p 150 16 6p 680 16 20p
15 40 6p 150 25  8p 680 25 32p
15 63 6p 150 40 18p 40 35p
22 10 8p 150 63 20p 1000 4 18p
2 25 6p 20 4 6p 1000 10 20p
22 6p 220 10 6p 1000 16 32p
33 636p 20 16 8p 1000 25 35p
3 16 6p 20 25 18p 1500 63 20p
33 40 6p 220 40 20p 1500 10 32p
47 4 Bp 220 63 32p 1500 ¢ 5p
47 10 6p 330 4 6p 2200 6.3 32p
4 25 6p 300 8p 2200 10 35p
47 4 6p 330 16 18p 3300 63 35p
47 63 8p 330 63 35 4700 35p

@ SWITCHES

Rotary adjustable siop 1 pole 2 10
12 way 2 pole 2106 way. 3 pole 2

10 4 way. 4 pole. 2 1o 3 way 46p o
each

Shide Sub-min DPDT 10v:2p

Shde min. DPDT 1 K S

3p
Push to make non-locking SPST
4

14p

Push-on push-off locking DPST }
250V 44 i6p
Rocker white DPST 250v 10A 42p
Rotary mains DPST 250V 2A  26p
Toggle with ON/OFF plate DPDT
250V 1 5A P
BCD OUTPUT SLIDE

SWITCH

Marks the end of old-fashioned
thumb-wheet switch  With
7-segment type read-out Full detads
n our catalogue £1.38

@ TRANSISTORS

& DIODES

& pisS

COUNTS ®

jecung MES

AC127 18  BFY52  20p logue St €°
AC128 18p BY126 13p qats in oY ca\aNow\
AC176  17p  BY127  13p et vouchers
AD161/ BY164  49p Disc!
162MP  93p  BzYBS
SMOO ng series 13p
A145 P MPF102  36p
8C107  11p  0A9Y 6p L g
it e 2%, % & PLUGS AND SOCKETS
P OC71 20p
BCI09C 13p  SC1460 88p oI s GEeE
BC142 23p T1543 28p 2 8 To
BC143  26p  WOO5 30p g =5 & AN
BC147  10p  wO4 33p AP R =2 5 Q
BC148 10p 1N914 4p 5gnAuao ) 12: 8: 3
BC149  12p  1N40O1  6p 5P 8240 ) 5 3 ./
BC16BC 12p  1N4002 6'ip 8 o oo >
BC169C 12p  1N40O3  7p T 5N 2
8C178  17p  1N4004 7'%p e P D
BC182L 10p 1N4005 8p
BC183L 12p 1N4006 8V2p
BCIBAL  12p  1N40O7  9p
ggmgL 14p 1N4148 4p -
213t 15p 2N1302 204 =
BE214L 18p  aN1303 20p JACK PLUGS
Al B SEm gp 2 5mm plastic barrel 10p
ey oR Ou ’:; gae 2 5mm metal barrel 15p
Ak 4 52%45 g 3 5mm plastic barrel 10p
SO e e 33"’ 3 5mm metal barrel 15p
£1.20 IN2926 V. 12” Yain std mona piastic barrel 13p
80135 16p & e‘a" Yain std mono metal barret 24p
BD139  a9p 2;3053 ‘a: Yan std stereo piastic barrel 18p
,
80140 69p 2N3055 a9p Yn std sterea metat barrel 33p
BF258  35p  )N3819 22p
8F259  26p  2N5453 S51p
BFX29  30p 7400 16p
BFX30 33p 7413 39p
arxga 3 74a7 €110
BFX85 P 7473 54p
T T R JACK CHASSIS
BFX88 25p 7430 82p
BFYS0  20p 7493 82p SOCKETS
BFY51 22p 74123 39p 2.5mm open-type metal SP
3. 5mm open-type metal Pp
;.E.g../ﬁwED Yain std mono open-type metal 14p
Jmed i 15p Yan std. mono moulded with 2
anel mig chp P break contacts 14p
(Other colours and 7-seg displays in Yain. std stereo open-type metal 18p

our catalogue.)

Yamn std stereo moulded with 3

L J
CIRCUITS

CA3046 (14-n DIL)  69p

LHOO42CH (TO99) £4.25

MC 1310P (14-pin DIL)

MC1486 (UAT96)

(14-pin DIY)

MFC40008

MFC 6040

NES55V (8-pin DIL)

S$G 1495 (14-pin DIL}

5G3402 (14-pin DiL)
A741C {8-pin DIL)
A741C (14-pin DI
A747C(14-pin DIL)
A748C (8-pin DIL)

ZN414 (TO18)

VOLTAGE REGULATORS
A7B05 5V 1 5A(TO3)
A7815 15V 1 BA(TO3)

MVR 5V, 12V, 15V 500mA

(TO3)

A7BMOS5 5V 500mA

(Plastc power)

A78M15 15V 500mA

(Plastic power)

A78L0O5 5V 100mA (TO92)
A78L15 15V 100mA (TO92)

A723C vanable 2 10 37V
{TO99) or 14-pin DiL

Our catalogue contains apphcanon
circuits and data foc all the above | C's

and many more

INTEGRATED

Screened plug 1
Chassis socket single

break comtacts 18p

PR IC E s tn-hne sockets also stocked see
Please note that some catalogue
prices shown may change
after June 1st
1975 (E&QE). For latest
prices send s.ae for our
June/July price PHONO
list/ newsletter

Plastc-topped plug 7p

2p

Chass)s socket twin 8p

& ORGAN
CONSTRUCTION

A Futl-Scale Electroruc Organ that you can build to your
own specification

FULL CONSTRUCTIONAL DETAILS
IN OUR LEAFLETS

Leaflet MES §1 prce 15p,
describes a fully polyphomic
basic organ which can later be
used as the basis of a large
sophisticated instrument. Lea
flet. MES 52 price 18p,
continues the description of
the MES 50 series organs and shows you how to add a
second keyboard with lots more siops

Leaflet MES 53 Stage 1 Full-Range Organ includes a
novel solid-state switching system. six new footages and
a pedal-board price 15p

& THE AMAZING DMO02

A ready-built, tested and guaranteed digital master
osciifator Accurately generates the top 13 notes for
your organ system and reduced the complete tuning of
your organ to ONE SIMPLE adjustment New design
gives selectable C to C output ranges of {approx ) 4k to
Bk (highest) or 2k to 4k or 1k 10 2k, etc . night down to
16H2 to 32Hz! And this new compatible design is even
smaller; only 3 5n X 3.7in inciuding gold-piated
edge connexion

DMQ2T includes built-in vanable .depth and rate
trequenCy shitt tzemulant

DMO2 £12.25 OMO2T £14.25

SAJ 110 7-stage hequency divider n 14-pin DIL
package Sine or square wave input Square wave
output may be converted 10 saw-tooth. £1.80 each or 6
for £9.94 or 12 for £18.16.

@ ORGAN
COMPONENTS

Keyboards high quahty. fully sprung

Fiat-front 48-note F 10 £15.95
Stoping front 49-note € 10 C £15.95
Sloping-front 61-note Cto C £20.34
Swell pedal with 10k log. pot £6.33
*Spring line unit {short} £3.05
*Spring line unit (iong) £8.29
“Reverberation driver module £5.33

“Sae please. for full details. leaflet MES 24
Gold-clad phosphor-bronze wire 30p per yd
Palladium earth bar 15p per actave length
Contact blocks 2-make (GB2) 2
Stop tabs. rocker type. not engraved {white. red. grey or

black) with DPDT switch 59p

“ELECTRONICS TODAY INTERNATIONAL"

4600 SYNTHESISER

parts tor this bnlliantly des:gned

£2.50
% | @ MAINS CONNECTORS
::p P360 3-pin 1 5A chassis plug
e 78 with in-bine socker 39p
£1 -69 SA2190 3-pin 5A chassis plus 28p
16, SA1862 Line socket for SA2 190 32p
o PA37 3-pin 5A chassis socket
g 0‘5‘ with line plug 779 <7
39g 4 We stock all
£1.20 synthes:
@75 | @ TRANSFORMERS
LT700 min output Pri 1k2. Sec 5.
G0L0 200mw 55p
£1.05 Sub-min mains 6-0-06V 100mA £1.03
: 120-12V 50mA £1.03
£1.05 (Size both approx 30 x 27 x 25mm)
60p Min mains
0-6V 500mA. 0-6v 500ma £1.88
60p 0-12V 250mA_ 0-12V 250mA £1.88
0-20V 150mA. 0-20mV 150mA £188
75p 0-24V 125mA, 0-24V 125mA £1.88

Mains MT3AT Sec 12-15.20-24.30V

0-15-20V 1A

2A

A

£4.2
Mains MT206AT Sec 0 15.20V
£3.98

Tl

P.0.Box 3, Rayleigh, Essex. Tel. Southend-on-Sea (0702) 44101

Call in at our new shop 284 London Road, Westcliff-on-Sea, Essex.

VAT. Please add 25% to the final total.Post and packing included in U.K.(15p handling charge on orders under £1)
First-class post pre-paid envelope supplied free with every order

¢+ This includes all the PCBs' metalwork and
drilled and printed front panel gning a truly professional
tush Authonitative opinions ageee the ETi Internationai
Synthesiser 1s techmically superior to most of today s
models Complete consiructional details 1n our booklet
available shortly price €1.50. S ae please. tor price
hists and specification

We also stock all parts for the P.E Synthesisec and
Minisonic and £ T | 3600 Synthesiser

www americanradiohistorv com
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- Dept . 5.
ﬂﬂ m@ mm% @ m @ elen tr nn Ics 56, Fortis Green Road, London, N10 3HN.
telephone: 01-883 3705

1)
RESISTORS VDR's ¥ CAPACITORS
The standard ranges of Resistors stocked poTBNTloMBTBRS ’
are either E12 :19524 and the values Lﬁe’ﬂ""’:’ﬁ
are all in multiples of ten times the
decode shown below . The E12 items oy 1 e e
are only those in bold type . The X Silvered Mica 350V
€24 items are both those in bold and
light type Tol.* 0.5pf 11p each
; \ 2.2 pf 18pf 309k
. 3.3 pf 20pf 33pf
10 18 33 56 czl 17p 5 pf 22pf 39pf
1 20 36 82 * | cza J 185 10 pf 25pf 7pf
12 22 39 68 CZ13A £ 18p
:: ;4 :3 ;g czie F 18 Tol.t 1% Hp each
7 13
16 30 51 91 SKR 250KN Log or Lin Less Switch (and 1KRLin) '2‘9 E%@fﬁ: 13: 50pf 1500
10K 500K Log or Lin with Switch % | £29BEDAZ60 13p S6pf 82pf 180pf
T 25K 1 Meg Dual Less Switch ;‘;’P E298EDA 262 13p 48pf 100pf 200pf
0K 2 Meg | Meg logonly . P | E29BEDA265 13p 75pf 120pf 220pf
CARBON FILM /) watt + 5% tol % ea 100K 10Kf2Log + 10K Antilog Less Switch %P | E298EDP268 13p
E12 Series 1052 to 330KR . £2982205 13p 12p each
= === = — 1 2982206 13p
k. .8 E299DDPI36 ldp 250pf 330pf 560pf
E2990DP338 ldp 270pf 390pf 680pf
CARBON FILM 1§ watt + 5% tol lp ea- 10K Single 33 €299DDP342 14p 300pf 470pf 820pf
£24 Series 1012 ta 10MR . 25K £299DDP348 14p SU0pf
; 50K DUAL 55 GLis £1.21
- Sliders 100K P 6L £1.21 17p each
R53 £1.49 1000 pf 1500pf  220pf
'CERMET* THICK FILM § wott * 2% tol . 8p ea. . — — R34 £1.61 1800pf
E12 series 560 to 150KS2 5::822 :: .
&ac|
54 Presets Vertical or Horizontal VA1033 160 P
1 Wart 5ip 25 Watt 7p VAlggA :: 2700pf 3600pf  5000pf
X VAI1039 4700pf
g k. A w ook o o AR) R
250 2.5 25K 250K 2.5 Meg VA1053 16p 33p each
- 500 5K 50K 500K 5Meg VA10555 16p 6800pf  8200pf 10000
4} VA10565 16 |- —_—
- o VA10665 78
CARBON COMPOSITION } watt 4p ea. VA10675 19 = - =
22 ;27 ;33 ,3.9 .47 %05 tol
56 ;6.8 ;8.2 *10% ol Cermets 100 2.5K 25K 250K xl'ggs LG
Qﬁ' " p SOKE oK VAI0% Mixed Dielectric 600 Volts Wiy .
'—z 1K 10K 100K 1 Meg VA
B toe 40p VA1107 0.01 F 8p . 0.1 oF 9p
0.022uF Bp ; 0.22uF 173
CARBON COMPOSITION 1 wat Sip eo CAPACITORS 0033 gz g7 §§§
2.2 ;2.7 ;3.3 .3.9 ;47 ;0.5 tol Tt (o0 [ e 0068 uF  Sp |
56 ,68 ;8.2 710% tol . e
~ m Mollord €333 Series 63 Volt s Wka . POVETS (T S (Sl Mixed Dielectric 1000 Volts Wkg .
all ot 53p each Tolerance * 1% Polystyrene 1000 pf  bkp;  0.022uF 1lp
CARBON FILM | watt + 5% tol. 3p co. 1.8 pf 12 pf 68 pf 6,8000f  (6.80f)  C295AH/DSKB  Ilp 2W0pf bip; 0.047uF 13p
E12 series 10R2 1o 10MS2 2.2pf 15 pf 82 pf 8,200pf  (8.20f) C295 AH/D8K2  llp H7 o Gl o Ik
3.3pf 18 pf 100 pf 13,000pf  (130f) €295 AH/D13K 15p 4700pf  7p; 0.22 WF §;’m
G 3.9 pf 22 pf 120 pf 18,000pf  (18nf) €295 AH/D18K 15 | 0.01F 10 ; 0.47 P —1
4.7 pt 27 of 150 pf 20nF (.020F)  C295 AH//gggK :Sp
. €295 AH/D30K .
CARBON FILM 2 watt £ 5%tal . 6ip ea. ig ::: 339 ::; ‘228 ::: gg:; E gg;:i):) C295AH/D39K ,gz Stla'l-d T‘:neqlum Beods N
E12 series 1012 ta 10MSL 8.2 e 270 o G (O51uF)  C295 AH/DSIK 25p all ot 1630
10 pf 56 pf 330pf | ] 0.1 oF 3% . 10uF 6.3,
- 0.226F  35¢ 100F  Tov
‘ ‘ & ‘~.-—-» 0.47 F  35¢ 10F 25y
WIREWOUND 2} watt * 5% tol 0.22 10 0.47 15 Polystyrene 160 volts Wig 1.0 uF 3I5v ,  22F 1&v
E12 series T10% " 1to 270 13 p Tl s bF up 0 33 pf; 3 5% 47pf up. 2.2 F 35w . 47uF 6.3v
Mullard 630 series 40 volts * 10% tol . clewE “FP P GAB 47 35¢ 100 oF 3
. 629 series 100 volts all 5p eac . - . —
all ot 54p each 10 of to 1 q . - )
pf to 10,000 pf (0.01 uF) in multiples of: Feed-through Ceramics &
| “390 pf 1000 pf 3300 pf 10 ; 15; 22 ; 33 ; 47 ; 8. /
470 pf 1200 pf 3900 pf Wima MKS  0.220F  *5% 100v llp 1000 pf 350v &
; 560 pf 1500 pf 4700 pf SO
480 pf 1800 pf © 10 nf
820 pf 2200 pf . 22nf % .
i 2700 pf
WIRE WOUND 5 WATT 13p eo. - = —1 /
Mullart! C280 Series. 250 Volts Wkg . Disc Ceramics 750 Volt Wiy .
i z 1 Erie Monolithic Ceromic 30 Valts Wig. Notal 5. Polyester Film 4 all ot 5kp each
'2:; :: ;gg zgz i 27nf Vlp; 47nf 13p; 100nf 17p i 001 oF 34 ; O0.2uF S5kp B 470 pf; 1000 pf; 5000 pf; 0.01 uF
2.7 &0 350 2.5K ® 0.0150F 34p ; 033F 7 —
33 8 400 2.7K 0.022uF 3l , 0.47uF %
39 75 70 3K 0.033uF 3k , 0.88uF 12 N 5
47 52 30 D Low Valtage Disc Ceramics pord ih’ ‘e L;f"
3 - 068 u R .
:_. 'Igg Zgao 3::‘( ofl ot 5k each B o ‘; 202 uf 260 Tubular HI-K Ceromics 750 Volts Wkg.
ss 133 I Qa3 0.01F 18 0.1uF  30v - G I 1000pf Sk 3000pf  sip
o8 4 oot 5o 0.022F 18 0.22F & 1500pf Sk 5000pf  Skp
e 200 1K 6.8K | 0.047 F 1B . 047uF 3 S | 200p Sk 001uF Sk |
21 220 1.2K 8.2K g S0 S
WIRE WOUND 10 watt ) 14p ea. Mullard C281 series 400 Volts Wig . PO
All the values shown in bold in the 5 watt range Mylar Film 100 Volts Wkg . Metallised Polycarbonate Film +10%
- Pulse Ceromics all ot 10p each
. WIRE WOUND 10 watt * 5% tol . 20p eo. 1000 pf 2lp 0.050F 3dp 0.0 WF S5 , 0.1 oF 8p 12kv.D.C. Wig 8kv D.C.
10K ;15K 20K 25K 2000 pf 2 0.0680F  Sp 0.0150F Sp 0.150F % T0pf  120pf 0090
5000 pf  2kp 0.1 oF Sp 0.0220F Sp ; 0.22uF 1lp 22pf  140pf 220pF
WIRE WOUND 15 watt 133 ea. 0.01 v  3lp 0.2 oF 6k 0.033uF & . 0,33uF ISk 68pf  150pf 250pf
A the values from 10 upward shown in 0.2 3k 047 F 7p 0.047 oF  olp 047 o 16kp 82pf  120pf 27008
bold in the 5 watt range 0.04 oF 3 0.068 vF  6kp 100pf  200pf 300pf

OVERSEAS CUSTOMERS DEDUCT ' 24,

VAT INCLUSIVE PRICES AT 8 &l

Overseds Orders at Cost

WW —020 FOR FURTHER DETAILS
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Type 43 vc8o FT MHz
BSY29 (SNPN) 300mw 15 20 17p
BD107 (SNPN) 11 5w 64 100 85p
2N711B/2G106 120/150 Tot Sw Time 275 nS Tot

(SPNP) 150mw 18 Sw Time 116 nS asp
2N985 (GPNP) 300mw 15 . £1.00
2N1304 {(GPNP) 150mw 30 15 17p
2N1309 (GPNP) 150mw 30 20 32p
2N1046 (GPNP) 50w 100 15 . £2.60
2N1146A (GPNP) 90w 70 035 . 50p
2N1557 (G) 106w 40 02 B 55p
2N2080 (G) 170w 70 02 . £1.20
2N2082 (G) 170w 40 120 £1.20
2N2405 (SNPN) 1w 120 12 §7p
2N3054 (SNPN) 29w 90 asp
2N3055 (SNPN) 115w 100 a7p
2N3375 (SNPN) 11 6w 65 500 £3.80
2N4427 (SNPN) 3 5w 40 700 65p
2N5322 (SNPN} 10w 65 325 55p

RECTIFIER STACKS
GEX541B1P2  £6.88
GEX54181P1 £3.50
GEX541NB1P1F £6.00

WESTINGHOUSE

ASZ16/0C26 25p. OC35 45p,
0c42 4S5p, OC71 12p,
CV7006/0C72 ZOp 0C75

GEXS41HP3F £6.00
SX751N1B1P1F £6.00

Sp,
GETHO/NKTBOS 25p, 0C702
10p, OA10 25p, RAS50BAF Westinghouse  3ph  bridge recufier  assy  type
25p, RAS310AF 25p, STC Wire US5028/ 10 input 35v rms output DC 47v 480 amps.
End 400PIVIA 4 for 50p, naturally arr cooled lac carr £56.00

IN3193 13p, IN3194 14p, Type G2 5066 input 38v rms output 47 5v DC 54
IN3255 20p. amps 30" C naturally air cooled Inc carr £25.00
SWITCHES

Edward High Vacuum “Speedivac’ model VSK1B
range 25-760 torr contact ratings 250v 5a volume
4 2 cu ecm max working pressure 15ib/sq 1n gauge
nét weight 17 ors £8.50

RCA PHOTOMULTIPLIER

€31005B Caeswum and Anit-
mary Cathode Spectral Re-
sponse Designavon RCA 107 or

S.11 Incl P/P £38.00. Belling Delay hand reset L4165 £1.25
» Stackpole min rocker 125v 10a 250v
S5a 25p
INTEGRATED CIRCUITS fleraiiclockeizy S5e

CIRCUIT BREAKERS 250v AC each £1.35

MC353G Half .
G Half Adder £2.20 AMP TRIP TYPE

MC356G 3 inp OR/NOR GATE

£1.60 20 0 Westingh 550
MC358AG AC coupled JK 40 = Securex 5000
Flipflop 5.50 70 nsy Westingh 550
MC365G Line Driver £5 50 70 4 Hexrr;nn (60¢)
CA3020 W A
3 ideband Pow Ame - st AL
CA3021 Low power video £1.30 g g - ‘S;ec:‘r:; hsoggo
- nst {
CA302BA RF 1F Amp  £1.00 0 I el

200 - ETA Magnetic
DIGITAL COUNTERS
Veeder Root Mech Reser 4 dig 55p

STABILIZED POWER SUPPLIES

Gresham Lion GX60/10a—60v 10 amp set to 30v
£65.00 inc! carniage

CA3038A Operational Amp
£2.30

CA3055 Pos VoIt Regulator
£1.35
CA3085 Pos Volt Regulator
90p
CD4035AE 4-stage Sernat Regis-
£2.00

CDAOHAE Decade Counter

Divider £4.00 Lampda CCZBV—Inp 205 265v output 28v dc
CD4047AD Monostable Astable *5% 3 4 amp 8.50 ncl p &p
Multvibrator £4.00 Power Elect Inp 240v outputs 20\/ 65a 10v 34
amp + 10v 300ma £38.50 inc carr
THYRISTORS RELAYS
EIN1774 i varley ITT Min 700( 20v S0p
T oA 20 Magnetic Dev. Type 596E £2.00
CR10- ¢
1018 100v o CONNECTORS
CR10.021 103 £1.00 McMurdo Red Range Plug RP24 56p
CR10-408 10a £1.00 McMurdo Red Range SKT RS32 80p
CR10.051 10a £1.00 Eng Elect Edge 36 way O 2 inch par £1.00
CR10 017 10a £1.00 Sylvania Edge 48 way 0 125 nch P 40p
BTX 92 1200R 16a Amphenol MS3106B-36-10 £4.50
1200v £2.85 Continental micromimiature 2B 10B0INYG £1.30
RCA Photomultipher C310058 Cathode Caesmwum &
Antimony £37.50

CAPACITORS

Daly Electrotytic 9000uF 25v 60p p/p 15p 500uF 50v 35p p/p 10p TCC 16uF + 16uf + BuF
450v 75p p/p 15p. CCL 50uF + 50uf 275v 45p p/p 10p CCL Suppressor Unit Type SU103/1
comprising capacitor Diode and Resisior 45p p/p 10p Dubilier Metalised Paper type 426 100uF 15v
60p p/p 25p RIC 1 8'%F 440vac 40p p/p 10p

FANS, CENTRIFUGAL BLOWERS & MOTOR

Airmax Type M1/Y3954 (3 blades) Cast Aluminium »
alloy impeller & casing (corresponds to current type
3965 7%’ 230v Iph 50c 2900rpm Class A
nsulation 425 cfm tree air weight 9%1bs incl pp

Woods Aerofoil shorth casing type S Ret
HSB95/4/66 Cap 2 5H6F Non-everse 220/240v
1ph 50c 0 19a 2700rpm &'’ cast alum mpeller 4
blades width casing 2%’ total 5% weight 5%lbs inct
pp £13.00. Aerofoil Code 75 280K 200/250v
108 1 ph 50c 2700rpm 550ctm tree ar 7%
impeller 14 blades incl p p £14.50.

Service Electric Hi-Velocity Fans suulable tor Gas combustion
Systems  Steam exh: conveying Cooling
Electronic equipment. Aw blasl for O|| burners Secomak
Model 365 (corresponds to 575) Awrblast Fan 440v 3ph 50c
0-75hp 2B50rpm continuous 160ctm 12 10 w g nett weight
441b prce ncl carr  £47.00. Secomak model 350 250v
1ph §0c 0 166hp. 280rpm conhinuous 50ctm 2 in wg ner
weight 34lbs price inci carr £33.00.

Air Controis type VBLA 200/250v tph 50c¢ 110cim free ar
weight 7%1Ibs price incl pp £15.50.

Type VBLS 200/250v iph 50c¢ 172cim free air Weight
10%Ibs price ncl pp £18.50

William Allday Alcosa rotary vane ail free Single Stage
Vacuum Pump Model HSPOB 8 HG Rpm 1420 E E 3 phase
induction motor 1/3hp cant 220/250v. 380/440v Class E
s incl care £29.00.

Alcoss blower FAD 3-8cfm at S5psi Rpm 1420 Motor EE 3ph
50c %hp 1400rpm ncl carr €28.00.

Gast MFG. Vacuum pump 0522-P702-R26X Motor
110/120v ac 1ph 60c 1725rpm Class E 10cuft to 10in
Marcury 1in 2 mins mantains vacuum 835mm Mercury Or as
compressor 10psi 1 or 15psi cont inc! carr £29.00.

3 phase 2HP motor 60/ 50c 180071500 RPM, 208,220/ 440v . £23.50

incl Carrage
Cat 2026391 Potter Instruments tlange mounting capstan motor. O 2HP cont 110v OC 4 amp £27.50
inc carr

Where p p not adwised add 10p per £ handling and post (in UK) Cash with order
Personal callers welcome Open Mon. Wed. 9 30-5.00 Fri -Sat. 9 30-5 00 Free Car
Park ad; PRICES SHOWN ARE EXCLUSIVE OF V.A.T.

W. & B. MACFARLANE

126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL

rmss
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Wireless World, June 1975

Five million solid-state devices In stock daily, that is!

Covering over 2,000 different types. including all the
current CMOS range

To keep up with the dozens of additions to our range
each week, we are continually issuing new up-dated
stock-lists. And they are automatically sent out to all
catalogue holders. as well as anyone else who wants them

So ask for your new Transonics catalogue today. And
find out about our stocks of ICs. transistors and other solid
state devices by Mullard, ITT. Texas, RCA and other
manufacturers. They're all part of the Transonics
5,000,000 daily stock figure - a vital statistic in your
business

Call us now on 01-723 3646 for O.E.M. Sales and
01-723 6603 for Distributor Sales. Or use Freepost
Transonics Ltd. Freepost London W2 68R

TRENSONiICS

303 EDGWARE ROAD. LONDON W2 6BR. TELEX: 28116

g1
A

b

5

Y 5
1T
B ey
B
iy B3
2
W

PP

SQ QUADRAPHONIC DECODERS

SQ the leading quadraphomc system designed by CES engineers ofters not only 4 channel ambiophony trom the
tast expanding range of SQ encoded discs but also immensely ncreased depth and fullness of sound from
slandard stereo rec orngs t0o

Feed 2 channels (200 1000mMV as obtanable trom most pre amplifiers) nto your whorce of any of our 3 decoders
and take 4 channels out with no overall signal levei reduction On the g enhonced decoders Volume Frant
Back LF AF LB-RB and Dimension controls can all be mplemented by simpie singie gang potentiometers  no
need far exotc 4 gang urits!

These state of the-art circuts used under hcenve from CBS  sn affered b kit lorm compnsing first grade
components Only  fibre ylass cucult bodrds of profeswiona Quulily desgned for edge connector nsertion alt
resistors 2% metal oxide dfl polystyrene and polvcarbonate «opdc 1urs B¢ or better und i decoder L2 ultea low
noise (MPS A18 Q 5¢0 tvp ¢ transistors usad in ench smplifving staie

M1t Basic matre decoder with fixed 10 40 blend 10 Resistors 14 Capacitors 1 integrated Crrcuit Printed
Circunt Board

L1 Full logic conteolled decoder with wave matching end frunt back logic fur enhanced channel separation using
three specially desgned Integrated Crcuts 24 Resisiors 42 Capacitors 3 Integrated Cecuns  Printed Crcunt
Board £19-80

L2 More advenced tull (ogic decoder with varable blend extended frequency response increased front back
separaton 43 Resistors 44 Capac tors 3 Integrated Crcurts 9 Transistars 6 Diodes Printed Circutt Board £28 20
Altkits include IC sockets and construction notes Prices include CBS licence fee

Piease write tor further details in FREE LIST

United Kingdom Post Free Please add 25 % VAT Overseas No VAT Please add (per ki) £2 00 p & p
AIR MAIL or £1 00 p &p SURFACE MAIL

MBiENTAGEQLST]

ANDOVER, HANTS SP10 3EQ f

PO BOX 3000
WW—055 FOR FURTHER DETAILS
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TRANSISTORS Tyoe Prce(Twe Puce( )| Tvoe Prce)|Tyoe  Prce()| Type  Prce(d DIODES THYRISTORS. TRIACS AND TRIACS

7) Type Prce | BD115 0.65{BF273  0.16[/C106F  0.43:ZTX310 0.10| 2N3790 4.15] Tyoe  Pnce(?)

LG e 2 BD123  0.98(BF336 0.35| C111¢€ 0.562X7313  0.12 ;sgal?g 8-§g AA113 0.15 WITH THIGGEH

AC107 0.35;8C119  0.29|8D124 0.80|BF337  0.35{CRS1/40 0.75|2ZTX500 0.17 35| aa119 0,09

AC117  ©0.24]BC125 022 BO130Y 1.42|BF458  0.60| CRS3/40 0.95|ZTX502 0.17| 2N3820 0.49].5129 o0.20] !F VRM 50V 100V 200V 400V 600V

AC126 0.25|BC126 0.20| 80131  0.45|BFa59  0.63| DAONT  0.45{2Tx504 0.42] 2N3823 1.45],,,43 o.10| 3A —/—/—|—/28/30| —/34/36 | —/50/52 —/66/70

ACt27 0.25(BCi132 ©0.15|B0132 0.50|8F596 0.70| £1222  0.55|ZTX602 0.24{ 2N3866 1.70| 52713 0.30] 4A 26/—/— | 30/—/— | 38/—/— {60/ —/— 75/ —/—

AC128  0.25[BCI134  0.20 180135 0.40|8F597  0.15/E5024  0.20/2N525  0.86 ;:gggz 8-32 aAz17 - 0a2) ga 29/—/— |33/44/46| 42/56/58|68/80/84 |80/100/105

AC141  0.26 [BC135  0.19180136 0.46|BFR39  0.24| ME6OO1 0.16{2N696  0.23 3904 018|Batoo  oas| gy 32/—/—|38/50/52| 47/64/61]|75/92/97 90/114/120

AC141k ©.27 |BC136  0.20| 80137  0.48(BrR41  0.30| MEGOD2 0.17|2N697  0.15| 2N3905 0.1815,.07  0.25 12" sove s I5aT a0 a leartoavio s ligotaaalam

AC142K 0.9 |BC137  0.20{BD138  0.50(gFR61  0.30| MEBOD1 0.18[2N706  0.12| 2N3906 0.35|paji0y o030 10A 36/—/—

AC153Kk 028 |BC138 020180139  0.55|BFR79  0.24/ MJE340 0.68[2N706A 0.15| 2N4032 0431gay15  0.12| 16A —/—/—|—/82/90| —/88/95|—/132/140 | —/175/185

ACIS4  0.20 [8C142  0.30|BD140  0.82{BFr43  0.55 MJE347 0.72[2N708  0.35) 2N4036 0.520pr141 0.7

AC176  0.25 (BCi43  0.35/B0144  2.99{BFW10 0.55| MJE370 0.65|2N744  0.30| 2N4046 0.35fpa145 0.17] Notes: All prices are in pence per umit First price in each group s thynstor.

ac178 027 Bg::ée g':g gg:gg g'z; giw:l‘n “"';': xjggg? g-;g ;:g“g g';z ;::?gg g':; g::gi g-:; second 15 triac. third is tnac with tngger Encapsulation depends on current
.27 | B . . a r k X i

22}%3 g;; B 013180183  0.56|arwa0 1.38| mIt3ass 120|2N918  0.42| 2n4124 015 |anice  oae| rating and device type Connection data supplied with each device Quantity

AC187k  0.26 |BC149B 0.15|80D234  0.75[BFW59 0191 MJE3000 1.85[2N930  0.35| 2N4126 0.20 |ga156  0.15] enquires welcomed

AC188  0.25 |BC152  0.25/BD519  0.76|BFW60  0.20| MJE3055 0.74[2N1304 0.21| 2N4236 190 | gai57  0.25

AC1B8K 0.26 |BC153  0.20 BDSZg ?.:g BFWQGO ggg MM721  0.70 ;nggg g.gl g::;gl‘; g:: BAX13  0.06

AC 193k 0.30 |BC154  0.20| BDX1 451BFx1 55| MPF102 0.40(2N1 .31 19 | gax16  0.07 .

AC194k 032 |BCi57  ©0.15|80X32  2.55|BFx29  0.30|MPSAO5 0.47|2N1307 0.22| 2na286 0.19gavz> 0.1 |INTEGRATED CIRCUITS THIS MONTH'S

ACY28  0.25 BC158  0.13[BOY164 0.38[BFx30  0.35{MPSAS5 0.50|2N1308 0.26 2N4288 0.13 | ggi05p 0.52 SPECIAL OFFERS:

ACY39 0068 (BC153  0.15/BDY18  1.78|BFXBA  0.25| MPS6566 0.21|2N1309 0.36]2N4289 0.201pgg1108 0.45( Tree  Poce()

AD140  0.50 | BC161  0.48|BDY20 0.99|BFX85  0.26| MPSUO5 0.66/2N1613 0.34} 2N4290 014 |zpi0p  0.50( CA3045 1.40

AD 142 052 |[BC1678 0.15|BF115  0.20|BFx86  0.26| MPSUO6 0.76|2N1711 0.45| 2N4291 0.18 gy 00  0.15| CA3046 0.70 . 741 DIL 8

AD143  0.51 |BC168B 0.13|BF117  0A45[BFXx87  0.28| MPSU55 1.26[2N1890 0.45] 2N4292 0.20 | gy 103  0.22{ CA3065 1.90 | 7ype Prce(?)

AD149  0.48 |BC169C 0.13|BF120  0:55|BFx88  0.24| MPSU56 1.26[2N1893 0.48] 2N4871 0.24 gy 26  0.16| MCI1307P 1.18 | 7AAB30Q £35/100

AD161  0.48 [BC170  0.15{BFi21 0.25{BFY18  0.53|0C26 0.38(2N2102 0.51] 2N4902 1.30 |gy27  g.97]| MC1310P 2,94 4.18 £105/500

ADT62 0.48 [BC171A 0.15|BF123  0.28|BFY40  0.40|0C28 0.65[2N2217 0.36] 2N5042 1.05 gy 33  g.23] MC1327PQ TAAB30S .

AF114  0.25|BC172  0.14(BF125  0.25[BfFY41  0.43/0C35 0.59|2N2218 0.60] 2N5060 0.32By140 1.40 -01 4.8 555 Timers

AF115  0.25 [BC173  0.20{BF127  0.30|BFYS0  0.25/0C36 0.64|2N2219 0.50| 2N5061 0.35 gy164  0.55| MC1330P 0.76 [ TAA700 4.18 £55/100

AF116 0.26 |BC176  0.22|BF158  0.25[BFY51  0.23|0C42  0.55|2N2221A 0.41| 2N5064 0.450gy176 1.6a| MC1351P 0.75 | TAAS40 2.02

AF117  0.20 [BC177  0.20|BF159  0.27(B8FY52  0.23}10C44 0.25(2N22224 0.50| 285087 0.3ZJgy179  0.70] MC1352P 0.82 | TAAS61A £205/500

AF118  0.50 BC178  0.22|BF160  0.22|BFY57  0.32[0C45  0.32[2N2369A 0.42( 2N5294 0.35 [ gyp05  0.31| MC1358PQ 0.49

AF121 032 |BC1788 0.22|B8F161 0AS)BFYE4  0.42[0C70 0.32(2N2401 0.60| 2N5296 0.57 1. 00 ¢35 1.85 | TAD10O 2.66

AF124 0.25 [BC179  0.20|BF162 0.45|BFY72 0.31(0Ccn 0.32|2Nn2484 0.41 g:gggg g-:g OA47 0.07 ME;S??: g-:; TBA12(0)S 0.99

AF125  0.25 |BC1798 0.21/BF163  0.45(BFY90  0.70|0C72 0.32|2N2570 0.18 .85 | 5agy 0.12{ MC3051P 0. TBA240A

AF126  0.25 [8C182L 0.11|BF167  0.25[BLY15a 0.79|0C73 0.51|2N2646 0.53| 2N5449 190 | .90 0.08] MFC40008 297 PLEASE ADD 8% FOR VAT

AF127 0.25 [BC183  0.11|BF173  0.25|BPx25  1.90|0C75 0.25|2N2712 0.12| 2N5457 0.30 | a9y 0.07 0.43 [ TBA480Q

AF139  0.35 [BC183k 0.12(BF177  0.30|BPXx29  1.70{0C81 0.53{2N2904 0.22 2N5468 0.35 | 5yg5 0.07| MFC4060A 1.90 P&P. UK £0.12 PER ORDER. OVER-

AF147  0.35 [BC1B3L 0.17|BF178  0.33|BPX52  1.90/0CB10  0.57|2N2904A 0.26( 2N5494 0.85]0a200  0.10) 0.70 [ TBAS00 1.99 SEAS AIR MAIL. AT COST

AF149  0.45 [BC184L 0.13|BF179  0.33|BRCA443 0.68|0C139  0.76(2N2905 0.26 | 2N5436  1.08 45,567 g 90 MFC6040 0.91 | TBAS50Q

AF178  0.55 | BC186 3.25 EF1§0 8.3g BRY39  0.47/0C140 0.80(2N2905A 0.28 gxg?% g-g!‘i 04210 0.29 xgg:g ?;} O 1z.:’)g All items advertised ex-stock on magazine

AF179  0.60 | BC187 .27 | BF181 .33|BRY56  0.40(0C170  0.25|2N2926G 0.13 71 ling14 0.07 - E 1 5

AF180 0.5 |BC208 0112|BF182  0.4a|BRIOI  047[0CI71 0.30|2n2026v 0.12| 2N6180 092|051 olrof Sta1aa 191 | TBA5200 334 | CORY i Aé[a?;;ce?:esl:bjeg' gvaa\:iaalll:al:lgl

AF181  0.50 | BC212L ©0.12BF183  0.44|BSW64 0.38/0CP71  0.92|2N29260 0.12| 2SC6434 1.36 ||n5001  0.05] SL901B  3.84 | T8A530 2.71 ty Our new Ogue is now

AF186  0.40 | BC213L 0.12|8F184  0.26(BSx19  0.13[ON188  2.19[2N3019 0.75| 25C1172Y INA002 0.06] SL917B  5.12 | TBA530Q 2.71 30p (refundable).

AF239  0.40 | BC214L 0.15!BF185  0.26|8Sx20  0.19]/0N236A 0.86|2N3053 0.21 2.80 §1N4003  0.07| SN76003N TBAS40 3.21 GIRO A/C 23 532 4000

AF279  0.84 | BC238  0.12({BF194  0.15|BSx/6 0.15[0RP12  0.55[2N3054 0.55| 3N140 121 Iinyo0s  0.08 .92 | TBA540Q 3.21

AL100 1.10 [ BC261A 0.28 [BF195 0.15|BSx82 0.52|p2008B 2.05|2N3055 0.60| 40250 0.60 INA00S  0.09) SN76013N TBAS50Q 4.10

AL102  1.10 | BC262A ©0.18/BF196  0.15(85Y19  0.52|R20108 2.95|2N3133 0.54| 40327  0.67 hin4006  0.11 1.95 | TBAS60C 4.09

ALI0O3  1.10 | BC263B  0.25|BF197  0.17|BSv41  0.22|1aG3/400 2N3134 0.60| 40361 0.48 l 007  0.14] SN76013ND T8A560CQ

AL113 0.95 | BC267 0.16!BF198 0.20|BSY52 0.45 1.54|2N3232 1.32]| 40362 0.50 }insv48  0.05! 1. 4.10

AU103  2.10 | BC268C 0.14[BF199  0.25!BSy54  0.50|71Ca4  0.28(2N3235 1.10( 40429 080 Iinss48  0.10{ SN76023ND TBAS70 117

AUT10  1.90|BC294  0.37 BF200 0.35|BSY56  0.80|71IC46 0.44|2N3254 0.28( 40439 2.67 finga00  0.15 1.72 | TBA64) 0.76

AU113  2.40|BC300 0.60BF218  0.35|BSY65  0.15|11C47 0.582N3323 0.48 | AC128. IN6401  0.17] SN76023N TBA673 2.28

BC107 012 | BC301  0.35|BF222  1.08)8SY78 0.40{1/C29A 0.49|2N3391A 0.23| AC176  0.52 § |N5402  0.20) K TBA700 2.59

BC107B 0.40 | BC303  0.60!8F2244 0.15|BSy91  0.28{7/p30a 0.58|2N3702 0.13| AC141K/ IN5403  0.22] SN76033N TBA720Q 2.45

BC108 012 |BC3078 0.12{8F240 0.20[BT106  1.247Tp31a  0.652N3703 0.15| AC142K 0.56 | \Ns404  0.25) 2.92 | TBA750Q 2.33

BC1084 0.12 | BCI0BA 0.10(BF241  0.22{BT116  1.20{71ip32a4 0.67|2N3704 0.15[ AC187/ IN5404  0.27) SN76530P1.05 | TBABOO 1.7§ i

BC1088 0.13{BC309 0.15]BF244  0.18{BU105/021.95/T(p23a 0.99|2N3705 0.11| AC188  0.60 [ N5ap6 0.30§ SN76533 1.20 | TBAB10AS

BC108C ©0.14 { BC323  0.68|BF254  0.45|8U108  3.25(7p34A  1.73|°N3706 0.10| AC187K/ IN6407 0.3af TAA300 1.76 1.78§ CALLINGTON

BC108  ©.13 |BC377  0.22,BF255 0.45|BU126 2.99|TipatA 0.80[2N3707 0.13] ACig8K 0.61 TAA320 0.94 | TBA920Q 4.23

B8C109C 0.14 | BC441  1.10|BF256  0.45|BU204  1.98|1ipa2a  0.81|2N3715 2.30 ACI93K, ZENERS TAA350A 2,02 | TBA990 4.10 CORNWALL PL17 8PZ

8C113 0.3 |BC461 1.58[BF257 0.49|BU205 1981543  0.30{2N3723 0.72| AC194K 0.71 TAA435  0.86 | TBA990Q 4.10

BC114  0.20 | 8Cv42  0.16{BF258  0.68BU207  3.00|TIS73 1.36]/2N3739  1.13| AD16) 400mwW TAA4E0 2.70 ] TCA270Q 4.18 Teleph Stoke Climsland (05797)

8C115 0.20 |BCY71  0.22{BF259  0.83|BUZ08  3.15]zTx109 0.12|2N3771 1.70| AD162  0.95]333v  0.12) 1AAS50 0.55| ZN414 125 P e

BC116  0.20 |[BCYS87  4.65{BF262 0.70{8U209  2.55|77x300 ©0.16|2N3772 1.90| BC142 w TAAS70 2.02 | uBA995169 439. Telex: 45457 A/B MERCURY

8C117 0.20 |BCY88  2.42|BF263  0.70|BUY77  2.50 21x304 0.22|2N3773 2.90| 8C143  0.70} 33100V 0.18] 1Ar6118 1.85 2.25 CALGTON.

0A2 0.45)6AT8A  0.90 (6J5GT  0.55]128Y7a 0.70 EF85 0.45|MHL4  0.85 PYS00A 1.10

0a3 0.55] 6AU4GTA 0.75 | 6J6 0.35[12CU6  0.90 FULLY GUARANTEED E;gg g.:g mg g.gg ::gg? g.:g U43]5 TAUT SUSPENSIUN

082 0.45)| BAUSGT 1.50 [ 647 0.85 | 12€1 3.75 - . b

oc3 0.45|6AU6  0.40 [6JS68  1.30{12(SGT  0.55 % 7 €FS1  060|NSPi  9.00|PZ40  0.40 MULTIMETERS

003 0.45 | 6AVSGT  1.00 | 6K4P 0.60(12F8 . 0.70 €F92 0.50 | PABCBO  0.40 e 0 O

1A3 0.55 | 6AV6 0.50 | 6K5GT  0.75[12H6  0.40 €F93 0.38| PCB6 0.65 V03 LOgyTad

VA7 0.60| 6AWBA  0.75 [ 6K6GT  0.80 | 12J5GT  0.40 €F94 0.40 | PC88 0.65 S:W 200 O

1AD4 1.20| 6AXSGT  1.00 | 6KBGT  0.55 |12J7GT  0.70 EF95 0.45| PC92 0.65 SIScEagzi0n ty:

1B3GT  0.55|6BaA  1.20 |6L6GT  0.60 |12K7GT 0.60 ® FFP96 03| PCOS  0.70{SP7 ~ 1.00 20K0/V AC

133 0.75| 588 0.60 | 6118 0.60 | 12K8 0.70 FFa7 0.70| PC96 Dl et AQ/N0C

NG 0.70 | 6BC8 0.80|6LD20  0.60 [12Q7GT 0.50 _ EF98 0.80( PC97 0.55 23 R 4/0C Voltage:

R4 0.50 | 6BE6 0.5 | 607 060 |125C7 0.55 = VALVES EF183  0.351pCo00  0.55[1P22 0. 1-1000%

1RS 0.55} 68F5 1.00 | 6544 0.85|125F7  0.65 €F184  0.40| PCCB4  0.45 Kg o'-71° & "

154 0.40 | 68F6 0.75 | 65A7 0.55 12567  0.55 EFBO0  2.00| PCCBS  0.45 TP2620  0.70 curreat:

155 0.40 | 68H6 0.75| 6567 0.50 [12SH7  0.50] 75C1 0.75|ceL3 1.40| EBC33  0.70 [EFL200 0.75| PCCE8  0.65 o g SyA-2.58

114 0.40 | 6846 0.75 16547 0.60 (12SJ7  0.55] 85A) 4.50|CLa 1.00| EBC41  0.75 [£H90 0.60| PCCBY ~ 0.55( U133 I current:

1U4 0.70 | 6BK4B 1.40 [ 6SL7GT  0.55 | 12SL7GT 0.75| 90AG 2.80 |Cv1 0.50 | EBCB1 0.40 |EK90 0.45| PCC189  0.65 22 0.85 HDM-Z.SA

s 0.80[68k78  0.75|6SN7GT 0.56 [12S07  0.85] 90C?} 0.85 {CY31 0.60|£8BFB0  0.45 JEL32 0.60| PC580  0.40 325 9.82 shtante:

1v2 0.70 | 6BN6 0.80 | 6507 0.60 |12SR7  0.60| 90CG 2.80 |0AC21  0.75{EBF83  0.50 €134 0.70| PCFB2  0.40| U258 D 00K

1X28 0.75 | 6BNS 0.65 [ 6SR7 0.60 |12x4 0.50 | 92AV 3.00 |0AF97  0.40| EBFB3  0.40 JEL36 0.60| PCFB6  0.65 Uai 080 30(2-5-50- Q

2A7 0.70| 68Q7 0.65 | 6557 0.40 |12v4 0.40| 15082  1.00 {DAFS2  0.80| EBLI 1.00 {EL41 0.80| PCF200  0.80) 8} o178 Capacity:

2C26A  0.75| 6BR7 1.20|6U8A  ©.85 [14J7 0.90| 807 0.65 |DAF96  0.60| EBL21 1.00 fEL42 1.20| PCF201  0.85) 4) 51 a0 \p to 0.5,F

240 7.00 | 6BR8 1.00 | 6V6GT  0.60 |14N7 0.80| B66A 1.50 | DF 21 1.00 | EBL3Y 3.00 {EL81 0.60 | PCFBO1  0.55 U282 %60 Tansmission level:

2C851 0.55 | 6BS7 1.40 | 6x4 0.45 |19A05 0.75| 884 1.00 {OF96 0.60 | £C86 0.75 {EL82 0.60 | PCFBO2  0.55 4301 0.55 510 +20B

2CW4 1.00|6BUBA  0.85|6x5GT  0.55 |19BG6G 0.50| 955 0.50 | DH3 91 17.00| EC88 0.75 [£183 0.60 | PCFBO6  0.80 a0 iz

2021 0'55 6BWE 1.00|6%8 0.80 | 2001 0.70| 2050 1.20 | DK40 0.701 £EC91 2.60 |ELB4 0.35 | PCH200  0.75 0404 0.75

2x2 0.75 [ 6BW7  1.00|7A7 0.80 | 20F2 0.75| 5642 1.50 { DKO1 0.55| ECC34  0.60 €86 050 PCLBY  0.55 | OO oigo ...

3A3 0.80 | 6BX7GT 1.20| 7AU7  0.80|20(1 1.10| 5654 0.55 [DK92 1.00| ECC40  0.80 {EL50 050|pCt82 040 U8, - O-20

3a4 0.60 | 6826 0.55| 786 0.80 | 20P1 0.50( 5670 1.00 | DK96 0.75| ECC81 0.5 €195 0.70|PCLE3  0.70| LABCED 830

IAS 1.00 | 6827 0.70| 1C5 1.30 | 20p3 0.60| 5751 0.80 | DL66 1.25( £CC82  0.38[E360  1.80(PCi8a  0.50 [ UAEASZ 210

3A8GT 0.85 | 6C4 0.40| 7F8 1.00 | 20P4 1.10| 5763 1.50 [DL91 0.40 | ECCB3  0.38)EL504  0.80) PCLBS  0.800 oop) ooy
0.90 | 6C5GT  0.60| 7H7 0.80 | 20P5 1.20] 6814A  0.80|0L92 050|ECCB4  0.351E1803  2.00(PCLBE  0.60| HALAT 030

38P1 4,00 [ 6CB5A  1.75|7S7 2.00 | 25L6GT O 6842 2.50 | 0L93 0.60 | £CC85 0.45| €822 2.10| PCL200 0.75 UBFES oo

306 0.40|6CB6  0.50( 7Y4 0.80/30a5  070( 5886  4.00[DL94  0.80|ECC86  1.25:E1180  2.00( PCLBOS 0801 o o0 o0

304 0.75 | 6CD6GA  1.60(10C2 0.70|30C15  1.50| 5963 0.75]D195 0.75| £CC88  0.50(EMBO  0.55(PDS500  1.50 | LAST  O-78

3a5 0.60|6CG7  0.70]10D2  0.70(30C18  0.90 | 5965 0.75]DL96 0.65| ECC189  0.80 [£m81 0.60| pEN4DO 0.75(UCI2Z - 820 -

354 0.50 | 6CL6 0.75|100E7  0.80 | 30F5 1.00 | 6021 1.75(DM70  0.70 | ECCBO7  1.001EMB3  0.50( PEN2S  0.78] ‘conc ool Plain scale B5mm lang

3va 0.80[6CLBA  0.90|10F1 0.75 30FL2 0.80[ 6072 1.00[DM160 1.20| ECFBO  0.451Em84 0.40 | PEN3EC  1.00 Ucrsoiiloizs

aTHA 0.75 | 6C57 0.85| 10F9 0.65(30FL12 1.10| 6080 2.50 | DY51 0,65 €CFB2  0.85|EMBS  1.00{PEN45  0.85|UCESC 0.7 e .

5Rar~ 1,00 | 6CUS 1.00{10F18  0.70|30FL14 0.90| 6136 0.65 | DY86 0.42 | ECF86 0.75(EMB7 1.00| PEN4SDD 0.75 e BRoloo Accuracy: 2.5% UC:A.A[:

5U4G  0.585 | 6CX8 1.00|10L1 0.75[30L15  0.95| 6146A  3.75|DvB02  0.47 [ ECFBO1  0.761EY5) 0.451 PENAG ~ 0.60 | (=70 "o | PRICE. complete with pressed steel carrying case. leeds
175 | 6CY5 0.75| 10011 0.75!30117  0.95| 61468  4.00|£88CC  2.40 | ECFBO2  0.75]ev8y 0.45 | PEN3B3  0.85 -50 | ond instruction manual £10.00.

5u8 0.78 ECH21  1.00{Ev8 0.50 | PEN3B4 0.85 | UCL1T _0.70 G

5V4G 0.65 | 6CV7 1.00|10P13  0.75|30P12  1.00( 6360 1.40 | EBOF 2.20 K as £Y87 g N s e BoTA0,

SW4GT  0.85 | 6DK6 0.80( 1103 0.70(30P19  0.95| 8870 3.50 |E84L 0.75 | ECH42 -85(Eyas 0.50 | PENDD4020 ucL! o

5X4G 0.80| 60068 1.00[ 1108 0.70[30PL1  0.85] 6939 3.50 [€88CC  1.00 [ ECH81  0.50]E241 0.75 0.75 U%M .70

5vaGT  0.65|6DT6A  0.80[12AB5  0.80[30PL13 1.10]| 7360  4.00|ES0CC  0.60 | ECHB3  0.50) EZBO 0.30| PFL200  0.70 ﬁm 0-;3 Send stamped and addressed envelope and

524G 0.65 | 6078 0.80 |2AC2 0.80 g(o)mg 1.18 ;ggé ggg Egoc 2.50 Eg:%o 3-3‘3 Eggé 3'3: :tgg g.:g TN 3'75 PO for £0 20 for our new 128-page 1975

.75} 12AD. . PLIS 1.1 K T 0.70 5 E X -

g;ggﬂ 8:28 §§§§ g.ss 12AE6 3.?3 3543  0.70| 7587 300 |g92cc 0,70 [ECL8D  0.40 [GUSO  8.00{ pig) 0.55 UEQ(’) 313 llustrated cataiogue of valves. semiconduc-

6AC7 0.60 | BEW6 0.80]12AL5 0.65(3585 < 0.70| 7591A 1.20 |E130L 8.00 | ECLB2 0.42 |GZ30 0.65 | PLB2 0.50 UFBs 050 tors. test equipment and passive components

64G6  0.35 | 6F1 0.86 |12A05  0.55 | 35C5 0.70 | 7895 3.00 (E180CC  0.75 | ECLE3  0.75|GZ33 2.00( pLa3 0.50 ‘dmg 2201 12 pages of transistor equipments. Over

6AG7  0.80 | 6F6GB  0.80|12AT6  0.45|3505 0.80 | 8056 1.50 [E180F  1.10 | EC184  0.80|Gz34 0.76 | PLB4 0.50 | Utae 989 | 3000 types of valves always in stock

6AHG 0.70 | 6F11 0.65(12AT7  0.45[35L6GT 0.80 | 9002 0.55 (g1g2cC  3.00 | ECL85  0.85|HBCB1  0.80{ pL9S 0.701 Jroa 0.50

6a)5  0.65|6F13  075[12aU6 0.80/35wa  0.60(9003  o.70|£188CC 1.60| ECLB6  0.56|KL4 0.751pL04  0.90) o el

6AKS 0.4 |6F15 - 0.70|12AU7  0.38(35X4  0.60|A2293  2.76 [g280F  3.70 [ ECLLBOO 4.00 KT33C  1.20{PL508  0.901 T

eaxe  070|6F18  0860|12av6 0803523  0.80|AC/HL/DD €282F  2.50 | EF9 0.90 KT44  0.80fpPiop9  1.30) WMAL 020 | Prices do not include VAT and carnage. When

6ALS 0.30 | 6F23 0.901124v?  0.90|35Z4GT 0.70 075 [EB1OF  2.90| EF374  1.00KT66 2,95 [lar 2001 vIN 0.80 | remitting cash with order please add £0.50

el ool ker o4 0.80]12Ax7  0.38|3525GT 0.80 | ACTH1  0.75 [£a76 130 | EF41 0.75 | K188 3.25| py31 0.50 | Uvh oreoflLs | perdedle g .

6AQS5 0.50 | 6F25 1.00§12B4A 0.801 5085 0.85 | AC5/PEN 0.70 [gaBC80 0.40 | EF42 0.80 | KTW61 1.50] PY33 0.63 v o8s per mult-meter an per or other

6ARS 0.70 | 6¢28 0.75{12Ba6  0.50|50C5 0.70 | ARS8 0.60 [AC91  0.55| £EF50 0.40 I ME9T 0.75]pv81 ey 0'8e | tems. subject to a minimum charge of £0.25.

6AS6  0.80[6GHBA 0.75|12BE6  0.60|50CD6G 1.20 | AZ) 0.75 [gaF42 070 |EFSS  1.50IME1400 1.501pvB2  0.45| 019 00| VAT at prevailing rate should then be added to

64511 1.00| 6GKS  0.70|12BH7  0.80{50EH5  0.85|AZ12 0.75 [EAF801  0.85 | EFBO 0.35 |[MH4 1.00| P83 0.501 185 0.8 | the total

6ATE 0.60 ' 6GK6 0.65'12BL6  0.701 50L6GT  1.001 AZ21 0.60 l£Bas 1.00 | €F83 1.25 |MH41 0.76 1Py88 0.50 i

Z & | AERO SERVICES LTD. Retail Branch:

85
Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF e T s

Tel.: 727 5641 Telex: 261306
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Wireless World, June 1975

HERE’S d ‘LOGICAL’ SHOPPING LIST YOU CAN'T GFFORD TO MISS!

7400 Serie
1
SNT400  0.14
SN7401 0.14
SN7402  0.14
SN7403  0.14
SN7404  0.15
SN7405  D.15
SN7406  0.30
SN7407  0.30
SN7408  0.15
SN7408  0.15
SN7410  0.14
SN7411 0.23
SN7412  0.19
SN7413  0.30
SN7414  0.71
SN7415  0.30
SN7416 0.28
SN7417  0.28
SN7420 0.14
SN7421 0.95
SN7422  0.25
SN7423  0.26
SN7425  0.26
SN7426  0.26
SN7427  0.26
SN7428  0.39
SN7430  0.14
SN7432  0.25
SN7433  0.36
SN7437  0.27
SN7438  0.27
SN7439 1.10
SN7440 0.4
SN7441 0.70
SN7442  0.63
SN7443  1.00
SN7444  1.08
SN7445  0.85
SN7446  1.03
SN7447 1.03
SN7448  0.85
SN7450  0.14
SN7451 0.14
SN7453  0.14
SN7454  0.14
SN7455  0.40
SN7460  0.14
SNT462  0.45
SN7464  0.45
SN7465  0.45
SN7470  0.30
SNT471 0.60
SN7472  0.25
SN7473  0.30
SNT474  0.31
SN7475  0.40
SN7476  0.31
SN7478  0.65
SN7480  0.43
SN7481 1.00
SN7482  0.75
SN7483  0.81
SN7484  0.90
SN7485 1.25
SN7486  0.31
SN7489  3.50
SN7490  0.45
SN7491 1.00
SN7492  0.45
SN7493  0.45
SN7494 048
SN7495  0.60
SN7496  0.70
SN7497  0.70

25

0.13
0.13
0.13
0.13
0.14
0.14
0.29
0.29
0.13
0.13
0.13
0.22
0.18
0.29
0.70
0.29
0.27
0.27
0.13
0.94
0.24
0.25
0.25
0.25
0.25
0.38
0.13
0.24
0.35
0.26
0.26
1.08
0.13
0.69
0.60
0.99
1.07
0.83
1.00
1.00
0.83

0.63
0.41
0.95
0.70
0.80
0.86
1.15
0.28
3.20
0.42
0.95
0.42
0.42
0.45
0.56
0.67
0.69

s TTL

100+
0.12
0.12
0.12
0.12
0.13
0.13
0.28
0.28
0.12
0.12
0.12
0.21
0.17
0.28
0.69
0.27
0.26
0.26
0.12
0.93
0.23
0.22
0.22
0.22
0.22
0.37
0.12
0.22
0.34
0.22
0.22
1.06
0.12
0.66
0.53
0.90
1.05
0.70
0.85
0.85
0.70
0.12
0.12
0.12
0.12
0.38
0.12
0.42
0.42
0.42
0.25
0.58
0.21
0.26
0.26
0.38
0.26
0.61
0.36
0.90
0.62
0.68
0.85
1.00
0.25
3.00
0.35
0.90
0.35
0.35
0.40
0.50
0.60
0.68

125

SN74100  1.35 1.30
SN74104 031 0.29
SN74105  0.31 0.29
SN74107 031 0.29
SN74109  1.00 0.97
SN74110 055 0.50
SN74111  0.81 0.80
SN74114  1.00 0.97
SN74115  1.00 0.97
SN74118  1.00 0.95
SN74121  0.31 0.29
SN74122 044 0.41
SN74123  0.62 0.58
SN74125  0.70 0.65
SN74126 075 0.70
SN74128  1.40 1.35
SN74132 210 2.05
SN74136 095 0.90
SN74140  2.50 2.45
SN74141 075 0.70
SN74145 115 1.10
SN74147 295 2.90
SN74148 230 2.25
SN74150  1.35 1.30
SN74151  0.68 0.62
SN74152  1.55 1.50
SN74153  0.68 0.62
SN74154  1.55 1.50
SN74155  0.68 0.62
SN74156  0.68 0.62
SN74157  0.90 0.85
SN74158  1.50 1.45
SN74160  0.95 0.90
SN74161 095 0.90
SN74162  0.95 0.90
SN74163 095 0.90
SN74164  1.60 1.55
SN74165  1.60 1.55
SN74166  1.40 1.30
SN74170  2.40 2.30
SN74173  1.65 1.60
SNT4174  1.15 1.10
SN74175  0.97 0.90
SN74176 110 1.05
SN74177  1.10 1.05
SN74180 110 1.05
SN74181  3.50 3.45
SN74182  1.10 1.05
SN74184  1.60 1.55
SN74185 230 2.25
SN74188  4.90 4.85
SN74190  1.75 1.70
SN74191  1.70 1.65
SN74192  1.25 1.05
SN74193  1.25 1.05
SN74194  1.10 1.05
SN74195 090 0.85
SN74196  1.05 1.00
SN74197  1.05 1.00
SN74198  2.05 2.00
SN74199  2.05 2.00
SN74200 6.00 5.95
SN74221  1.80 1.75
SN74251  1.80 1.75
SN74278  3.00 2.90
SN74279  1.20 1.15
SN74293  1.00 0.95
SN74298 260 2.55

C-MOS Types

125

4000AF 035 0.34
400tAE  0.35 0.34
4002AE 035 0.34
4004AF  4.90 4.80

100+

1.25
0.26
0.26
0.26
0.95
0.45
0.76
0.95
0.95
0.90
0.25
0.37
0.50
0.60
0.65
1.30
2.00
0.85
2.40
0.62
1.05
2.85
2.20
1.25
0.55
145
0.55
1.45
0.55
0.55
0.80
1.40
0.80
0.80
0.80
0.80
1.50
1.50
1.15
2.20
1.55
1.00
0.80
1.00
1.00
1.00
3.35
1.00
1.50
2.20
4.80
1.65
1.60
1.00
1.00
1.00
0.80
0.95
0.95
1.70
1.70
5.80
1.70
1.70
2.80
1.10
0.90
2.50

100+
0.30
0.30
0.30
4.70

4006AE 1.55 1.50 145
4007AE 035 034 0.30
4008AE 1.60 1.55 1.50
4009AE 0.35 0.34 030
4010AE 0.50 0.48 0.46
4011AE 035 032 0.30
4012AE €35 0.34 0.30
4013AE 0.65 0.60 0.55
4014AE 1.70 1.65 1.60
4015AE I.7g 1.65 1.60
4016AE 0.65 0.63 0.60
4017AE 1.70 1.68 1.65
4D18AE 245 240 230
4019AE 0.80 0.75 0.55
4020AE 1.90 1.85 1.80
4021AE 1.70 1.65 1.60
4022AE 1.65 1.60 1.55
4023AE 035 034 0.30
4024AE 1.20 1.15 1.10
4025AE 031 030 029
4026AE 6.50 6.40 6.30
4027AE 042 041 040
4028AE 1.50 145 140
4029AE 295 2.80 2.70
4030AE 0.80 0.75 0.70
4033AE 2.80 270 2.60
4035AE 1.75 1.70 1.60
4040AE 195 190 1.80
4041AE 0.90 0.85 0.80
4042AE 1.00 0.90 0.80
4043AE 1.00 0.90 0.80
4044AE 1.00 0.90 0.80
4047AE 1.50 145 1.40
4048AE 1.30 1.25 1.20
4049AE 0.75 0.70 0.65
4050AE 075 0.70 0.65
4051AE 2.80 2.70 2.60
4052AE 2.00 1.90 1.80
4053AE 2,70 2.60 2.50
4055AE 260 2.50 2.40
4056AE 3.40 330 3.20
4060AE 290 2.80 270
4066AE 0.95 0.90 085
4069AE 0.65 0.60 0.55
4071AE 0.37 035 0.33
4076AE 145 140 1.35
4081AE 0.37 035 0.33
4510AE 1.75 1.70 1.65
4516AE 275 265 2.55
4518AE 290 2.80 270
4520AE 1.65 1.60 1.50
4901AE 0.37 035 0.33
4911AE 037 035 0.33
LOW-POWER
SCHOTTKY TTL

1 25 100+
SN74L800 0.58 0.56 0.54
SN74L301  0.58 0.56 0.54
SN74LS02  0.58 0.56 0.54
SN74L303 0.58 0.56 0.54
SN74L804 0.63 061 0.59
SN741805 0.63 0.61 0.59
SN741808 0.58 0.56 0.54
SN741L809 0.58 0.56 0.54
SN74L510 0.58 0.56 0.54
SN74L811  0.58 0.56 0.54
SN74L815 0.58 0.56 0.54
SN74L520 0.58 0.56 0.54
SN74L821 0.58 0.56 0.54
SN74L822 0.58 0.56 0.54
SN74LS27 0.64 0.62 0.60
‘SN74L830 0.58 0.56 0.54
SN741832 0.64 0.62 0.60
SN741851 0.58 0.56 0.54

1 25

0.58 0.56
0.58 0.56
0.92 0.90
0.92 0.90
0.92 0.90
0.92 0.90
0.92 0.90
0.92 0.90
0.92 0.90
0.92 0.90
0.92 0.90
238 232
238 2.32
2.10 2.05
238 2.32
210 2.05
240 233
2.70 2.62
270 2.62
592 5.80
3.02 292
290 2.82
3.72 3.62
255 249
SN74L8253 3.05 3.00
SN74L5260 0.58 0.56

SCHOTTKY TTL

1 25 100+
0.43 0.39
0.75 0.70
0.71 0.68
0.71 0.68
0.75 0.70
0.71 0.68
0.63 0.61
0.75 0.70
0.75 0.70
0.75 0.70
0.75 0.70
0.75 0.70
0.75 0.70
1.25 1.20
6.00 5.80
2.65 2.58
2.10 2.00
145 1.40
3.50 3.25
0.87 0.84
230 2.20
230 220
0.87 0.84
2.30 220
230 2.20
230 220
230 220
460 4.40
460 4.40
3.20 3.10
320 3.10
9.70 9.00
490 470
3.20 3.10
3.20 3.10
230 2.20
230 2.20
230 220
230 2.20
SN748260 0.90 0.87 0.84
SN745280 5.70 5.50 5.20

LOW-POWER TTL

125 100+
034 033 030
034 033 030

100+
054
0.54
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
2.26
2.26
2.00
2.26
2.00
227
2.54
2.54
5.60
2.82
2.74
3.52
2.40
2.85
0.54

SN74L854

SN74L855

SN74L873

SN74L874

SN74L876

SN74L878

SN74L8107
SN74L8109
SN74LSN12
SN74LS113
SN74LS114
SN7418138
SN741L8139
SN74LS151
SN74L8153
SN74L8157
SN74L8158
SN74L8160
SN74L8161
SN74LS170
SN74L8174
SN74LS175
SN74L8181
SN74L8251

SN74800
SN74802
SN74803
SN74S04
SN74508
SN74810
SN74511
SN74820
SN74830
SN74832
SN74540
SN74551
SN74564
SN74874
SN74585
SN74386
SN745112
SN745113
SN748132
SN748133
SN748138
SN745139
SN745140
SN748151
SN745153
SN748157
SN748158
SN748160
SN745161
SN745174
SN745175
SN748181
SN745189
SN748194
SN748195
SN748251
SN748253
SN745257
SN745258

0.45
0.80
0.75
0.75
0.80
0.75
0.65
0.80
0.80
0.80
0.80
0.80
0.80
1.30
6.10
2.70
2.20
1.50
3.60
0.90
2.40
2.40
0.90
2.40
2.40
240
2.40
4.70
4.70
3.30
3.30
10.20
5.10
3.30
3.30
2.40
2.40
2.40
2.40

SN74L00
SN74L02

SN74L03  0.39 0.37 0.34
SN74L04 039 0.37 034
SN7T4L10  0.34 033 0.30
SN74L20 0.39 0.37 0.34
SN74L42 162 1.58 1.50
SN74L51  0.34 0.33 0.30
SN74L73  0.74 0.71 0.68
SN74L74  0.89 0.87 0.80
SN74190  1.62 1.58 150
SN74193  1.74 1.71 1.65
SN74L95  1.62 1.58 1.50
SN93LO0  1.50 1.45 1.40
SN93L01 160 1.55 1.50
SN93L08  3.20 3.10 290
SN93L09  1.80 1.75 1.70
SN93LID  2.80 2.75 2.65
SN93LIT  4.20 4.10 3.90
SN93L12  1.80 1.75 1.70
SN93L14  1.70 1.65 1.60
SN93LI6  3.20 3.10 2.95
SN93L21 150 146 1.42
SN93L22  1.80 1.76 1.70
SN93L24 2.80 2.72 2.60
SN93L28  3.70 3.60 3.42
SN93L34  4.00 3.70 3.50
SN93L38  4.20 4.10 3.90
SN93L40  6.50 6.30 5.90
SN93L41  6.50 6.30 5.90
'SN93L60  3.00 2.90 2.70
SN93L66  2.70 2.65 2.55
HIGH POWER TTL
1 25 100+
SN74HO0  0.34 0.33 0.30
SN74HD1  0.34 0.33 0.30
SN74H04  0.38 0.37 0.34
SN74HO5  0.37 0.36 0.33
SN74H08 040 0.39 0.37
SNT4H10  0.36 0.35 0.33
SN7T4H11  0.36 0.35 0.33
SN74H20 0.36 0.35 0.33
SN74H21 036 0.35 0.33
SN74H22  0.36 0.35 0.33
SN74H30  0.36 0.35 0.33
SN74H40  0.36 0.35 0.33
SN74H50  0.36 0.35 0.33
SN74H51  0.36 0.35 0.33
SN74H52  0.36 0.35 0.33
SN74H53  0.36 0.35 0.33
SN74H54  0.36 0.35 0.33
SN74H55  0.36 0.35 0.33
SN74H60 0.36 0.35 0.33
SN74H61  0.36 0.35 0.33
SN74H62 0.36 0.35 0.33
SN74H71  0.80 0.78 0.75
SN74H72  0.74 0.73 0.70
SN74H73  0.90 0.88 0.85
SN74H74  0.87 0.85 0.81
SN74H76  0.90 0.88 0.85
SN74H101 0.80 0.78 0.75
SN74H102 0.80 0.78 0.75
SN74H103 1.10 1.09 1.05
SN74H106 0.95 0.93 0.90
D.I.L. SOCKETS
1100 500+
8-pin 0.11 0.09 0.8
14-pin 0.13 0.11 0.10
16-pin 0.14 0.12 0.10
18-pin 0.15 0.13 0.11
7-SEGMENT DISPLAYS
125 100+
03" DL 090 080 075

Comm. Anode. 14-pin DIL. Red LED

All goods brand new. to full manufacturer's spec. No substandard parts sold. Visitors weicome,

TERMS: Non-account Customers. Cash with order. Standard P&P.
40p. Please add 8% VAT o overall total.

. MON.-FRI.. 9-1. 2-5. Colleges, Covl. and Account orders welcome.

RAGSTRaA ELECTRONICS LTD.

275-281 King Street - Hammersmith - London W6 9NF - Tel. 01-748 3143/2960 - Telex 24443
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/Marshall’s

TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Pri 120/240V Sec 120/240V Cantro Tapped & Sceened
Ret. YAWeight Size cm.
No [Wan;] Ih oz

A. Marshail & Son (London) Limited Depl. W W
42 Cricktewood Broadway London NW2 3HD Tel 01-452 0161
& 85 Wesl Regent Street Glasgow G2 2QDTel .041-332 4133

Everything you need is in our new 1975 g o o
6
2

catalogue. Available now price 25p s3x 89x 8
12.1x x
12.1x11.8x10.2
140x108x118 11.88
140x134%x11.8 13.65
17.2x140x140 20,51
172x16.6x14.0 29.16
216x134x181 33.23

OUR RANGE COVERS OVER 7,000 ITEMS 23EX178508 7 saes
THE LARGEST SELECTION IN BRITAIN : e e o

TOP 2001C’S TTL CMOS & LINEARS

Trade and export enquirtes welcom

0-115-210-240

0

a4 0-115.210-240

4 0-115.200-220-240
CA30184 085 |CD4043  1.80 |NES6S 448 |SN7448  0.80 [SN74157 0.96 4
CA3020A 1.80 | CD4044  1.80 (SL414 1.80 |SN7450 0.18 SN74160 1.10 8 !
CA3028A 0.79 | CD4045 2.85 |SL610C  1.70 |[SN7451  0.16  SN74161 1.10 8 )
CA3035  1.37 | CD4046 2.84 |SL611C  1.70 |SN7453  0.16 | SN74162 1.10 A “’2"‘59"“?
CA30456 070 |CD40A7 185 |SL612C 170 |SN7454 0.16 | SN74163 110 2290 B JpgEnernd 2420
CA3048  2.11 [CD4049 0.81 |SL620C  2.60 |SN7460 0.16 | SN74164 2.0% 3509
CA3052 1.62 |CD4050 0.68 |SL621C  2.80 |SN7470 033 |SN74165 2.01 CASED AUTO TRANSFORMERS
CA3089E 1.96 | LM301A 048 [SL623C  4.59 |SN7472 028 | SN74167 4.10 240V mains lead input and U S.A 2 pin outtets 20VA £3.13. P & P 38p 500VA £10.45. P &
CA3090Q 4.23 | LM308 2.50 |SL640C 3.10 | SN7473 038 | SN74174 128 P BOp. 1000VA €£17.51. Via BRS
CD4000  0.38 | LOOSTL  1.50 [SN7400 0.18 [SN7474 0.38 | SN74175 0.90 !
CD4001 036 |LM380  1.10./SN7401  0.16 [SN7475 050 |SN74176 1.44 S A NoroRMERS o
CD4002 036 | LM38B1  2.20 |[SN7401AN 038 | SN7476 035 SK74180 140 o RSN DACRIZEMO TR AU CE
CD4006  1.58 | (M702C  0.76 |SN7402 0.16 [SN7480 0.50 |SN74181 1.95. } Amps. waight Sz cm. Secondary Windings
CD4007 036 [LM709  0.38 |SN7403  0.16 |SN7481 1.28 |SN74180 2.30 2% 2y b oz
CD4008  1.83 | 8DIL 048 |SN7404 019 |SN7482 0.75 |SN74191 2.30 05025 8 48x 29x 35 012Va 0.25Ax
CD4009  1.18 | 14DIL 0.40 ﬂsuuos 0.19 |SN7483  0.95 |SN74192 1.18 0s 14 61x X 48 012V a05Ax2
CD4010  1.18 | LM710 0.47 |SN7406 0.46 [SN7484 0.95 |SN74193 1.18 1 112 70x x 61 O-12var 1Ax2
CD4011 0.36 | LM723C 090 |SN7407 046 [SN7485 1.25 [SN74196 1.0 2 22 ggr poR Y@ QA &1 A3
CD4012 036 |LM741C 040 |SN7408  0.19 |SN7486 032  SN74197 1.58 g 2 3 0036008 7y ey en ¥
CD4013  0.86 | 8DIL 040 [SN7409 022 |SN7490 045 |SN74198 225 2 2 0 0Om B8 GO IR
. CD4014 172 | 14DIL 0.38 |SN7410  0.18 [SN7491  0.88 | SN74199 2.25 2 gw; ggx X gs 8‘}%:’,:: g::g
CD4015  1.72 | LM747 1.08 [SN7411 025 |[SN7492 0AB |SN76003N 2.92 5 58 oo :,O‘j 0.12V 2 BAX2
CD4016 0.6 |LM748 060 SN7412 028 |SN7493  0.45 [SN76013N 1.98 ©» 06 I8 DRI e G0e e
CD4017  1.72 [LM14DIL  0.73 |SN7413 036 |SN7494 082 SN76023N 1.60 15 15 8 X118  012Va 154%2
CD4018  2.66 |LM3900 0.70 |SN7416 0.35 | S5N7495 0.72 |SN76033N 2.92 30 32 0 x14 0 012V at 30Ax 2
CD4019  0.86 |LM7805 2.00 |SN7417 0386 |SN7436 075 |TAA263  1.10 30 VOLT RANGE
CD4020  1.9% |LM7812 2.50 |SN7420 0.16 |SN74100 1.26 [TAA300  1.80 Amps Secondary Taps
CD4021  1.72 |LM7815 2,50 |SN7423 0.29 |SN74107 0.38 |TAA350A 2.10 i oz
CD4a022  1.66 |LM7824 250 |SN7425 029 SN74118 1.00 |TAAS50  0.60 58 | 0-12-15.20.24-30V
CD4023 038 ‘MCL‘!OJL 1.80 [SN7427 029 | SN74119 1.92 [TAA611C 2.8 10 2
CD4024 1.24 |MC1310P 259 |[SN7430 0.16 |SN74121 0.37 |TAA621  2.03 20 3
CD4025 0.32 | MC1330P 0.90 iSN7432 028 [SN74122 0.50 [TAA6618 132 30 4
CD4027 0.43 |MC1351P 080 |SN7437 035 |SN74123 0.80 |TBA641B 2.25 10 6
CD402B  1.50 | MC1352P 0.80 [SN7438 036 [SN74141 0.88 [TBA6S!  1.69 50 6
CD4029 3.50 |{MC1466L 3.50 [SN7440 0.16 | SN74145 0.90 |TBABOO 1.40 6.0 8
CD4030  0.87 | MC1469R 2.75 |SN7444AN 0.86 SN74150 1.80 TBABIO  1.40 80 12
CD4031  B.19 |NES55V  0.70 [SN7442 0.5 SN74151 0.85 T8A820 1.15 00 3
CD4037  1.83 | NE556 1.30 [SN7445 0.90 |SN74153 085 [TBA920  4.00 SONOLIRANGE
CD4041 1.88 }NESGO 4.48 |SN7446 0.95 SN74154 1.50 [DIL sockets 0.17 Amps Swe cm Secondary Taps
CD4042  1.38 | NE561 448 ISN74a7  0.95 | SN74155 1

70x 64x 0-19-25-33-40-50V
8.3x 74x
99x 89x

PW TELETENNIS KIT—£42.50 + VAT Reprint 75p

05

10

20

30 99x102x
TRY OUR GLASGOW SHOP ‘0 121x105x102

60 140%102%11 8

80 140x127x11

100 172x12 7x14 0

60 VOLT RANGE

POPULAR SEMICONDUCTORS . sueen

05 1 0-24-30-40-48-60V
2N696 0.22 | 2N3906 Q.27 [AF)39, 0.85 |BD139 0.71 | MPSAS6  0.31 10 H
2N697 0.16 | 2N4037 042 |AF23 0.65 | BD140 0.82 | 0C28 0.785 20 6
2N698 0.82 | 2N4036  0.87 |AF2 0.90 | BF115 0.3¢ | 0C35 0.60 30 z
2N699 0.59 | 2N4058  0:18 [AF279 0.70 [BF117 0.55 | 0C42 0.50 4.0 2
2N706 0.14 | 2N4062  0.15 |AF280 0.79 | BF154 0.20 [ OC45 032 50 130x102x11 8
2N708 0.17 [ 2N4289 034 AL102 1.00 {BF159 0.27 |TIP29A 0.49 60 140x121x11 8
2N916 0.28 | 2N4920  1.10 |BC107 0.14 | BF180 0.35 | TIP29C 0.58 138 :';gX:g ;:11“
2N918 0.32 | 2N4921  0.83 [BC108 0.14 8:181 0.36 p:g;A 0.62 oo L A
2N1302 0.185 |2N4923  1.00 |BC109 0.14 |BF184 0.30 | TIP32A 0.74
2N1304  0.28 | 2N5245  0.47 |BC1478 - 0.14 | BF194 0.12 | TIP33A 1.01 MINIATURE TRANSFORMERS WITH SCREENS
2N1306 031 [2N5294 0.48 [BC148B  0.15 |BF195 0.12 | TIP34A 1.51 L Weight Suze ¢m VOLTS
2N1308 0.47 [2N5296  0.48 {8C149B 10.15 | BF196 0.13 | TIP35A 2.90 Ib 0z ) €
2N1711 0.48 | 2N5457 048 BC157A  0.16 |BF197 0.18 | TIP36A 3.70 l‘iX ;U g-g .54
2N2102  0.80 | 2N5458 0.48 |BCI158A 0.1 |BF198 0.18 | TIP42A 0.90 ox a4 o8 o
2N2147 078 |2N5459  0.49 (BC1678  0.15 | BF244 0.21 [ TIP2955 0.98 B = 45 58 o
2N2148  0.94 | 2N6027 0.45 {BC16BB  0.18 | BF257 0A7 | TIP3055 0.50 00 s An ot Vo3
2N2218A 022 | 3N128 073 [BC1698  0.16 | BF258 0.53 | TIS43 0.28 12 Ox 61 0.8 30
2N2219A 0.26 ) 3IN140 1.00 |BC182 0.12 (BF259 055 | ZTX300 0.3 a 8 x 15 01 S
2N2220  0.26 [3N141 081 [BC182L  0.12 | BFS61 0.27 [ZTX301 0.3 1 i a8 0.2 ‘93
2N2221 0.8 | 3N200 2.49 |BC183 0.12 | 8FS98 0.25 [2TX500  0.15 8 0x 6 20- a7
2N2222 0.20 | 40361 0.40 [BC183L  0.12 |BFR39 0.24 |ZTX501  0.13 12 3Ix 70 01 46
2N2369  0.20 | 40362 0.46 'BC184 0.13 | BFR79 0.24 |ZTX502 0.8 4 83x 70 0-18 .
2N2646  0.56 | 40406 0.44 (BC184L  0.13 |BFX29 0.30 | IN914 0.07 4 B9X x 77
2N2904  0.22 | 40407 0.35 |BC212A  0.16 | BFX30 0.27 | IN3754 0.5 BATTERY CHARGER TYPES
2N2905  0.26 | 40408 0.50 |BC212LA  0.16 | BFX84 0.24 | 1N4007  0.10 PRIMARY 200-250 VOLT {Secondary 2V. 6V. 12V}
2N2906  0.19 (40409 0.52 |[BC213LA  0.15 |BFX85 0.30 { IN4148  0.07 weight Suze om
2N29807  0.22 40410 0.52 [BC214L8 0.18 | BFX88 0.25 | 1N5404  0.22 b oz
2N2924  0.20 | 40411 2.00 |BC2378  0.16 | BFYS0  0.226 | IN5408  0.30 8 70x B1x }
2N2926G  0.12 | 40594 0.74 |BC238C  0.15 | BFY5) 023 {AA119 0.08 4 SSx gﬁx g these
2N3053  0.25 | 40595 0.84 (BC239C 0.15 (BFY52  0.208 |BA102 0.28 14 93:10 : o un'l-l'sddoﬂo"c
2N3054  0.60 40636 1.10 [BC257A  0.16 |BRY39 0.48 | BA145 0.18 2 o anJ clude recutiors
2N3055  0.75 | 40673 0.A3 |BC2588  0.16 |MEO402  0.20 | BA154 012 o
2N3391 0.28 | AC126 9.20 |BC2598  0.17 {MEC412  0.18 gsigge g,lz arriage via B.R.S.
2N3392  0.15 |AC127 0.20 |BC301 034 ME4102  0.11 1 .23 X
2N3393 015 AC128 020 {BC307B 0.7 |MJ4BO 096 |BB104B 045 Also stocked: SEMICONDUCTORS @ VALVES
2N3440  0.59 | AC151 0.27 |[BC308A  0.15 | MJU481 120 | BY126 0.12 AVOMETERS @ ELECTROSIL RESISTORS
2N3442  1.40 |AC152 0.49 [BC309C  0.20 { MU490 1.05 |BY127 0.16
2N3638 8.16 AC153 0.35 ' BC327 0.23MmI491 1.46 | 8YZ1) 0.51
2N3702 0.2 [AC176  0.30 |BC328 0.22|MmJ2955 1.00 | BYZ12 0.51 PLEASE ADD 25% FOR V.A. T. mcludmg P.&P.
2N3703  0.13 [ACI187k  0.35 {BCY70 0.17 | MJE340  0.48 { OA47 0.06 . - il
2N3704  0.15 AC1B8K  0.40 |BCY7) 0.221MJE370  0.65 | OAB! 0.18
2N3706  0.15 | AD143  0.68 [8CY72 0.15 [ MJE371  0.75 | OA90 0.06 B
2N3708  0.14 | AD161 0.50 (BD121 1.00 ) MJE520  0.60 | OA91 0.06 ' ec ron cs
2N3714  1.38 |AD162 0.50 (80123 082 MJES21 070 | WO21A200 0.32
2N3716  1.80 | AF106 0.40 |BD122 0.67 MJIE2955 1.20 |BY164 0.57
2N3771  2.20 AF109 0.40 [8D131 0.40 MJEINSS 0.76 |ST2diac  0.20 3THE MINORIES LO DON EC3N 1B
2N3773 285 AF115 0.35 | 80132 0.50 MPB113 047 | 40669 1.00 | ’ J
2N3789  2.06 AF!16 0.35 |80135 0.43 MPFI0z 039 | TIC44 0.29 :
2N3818 0.37 AF117 0.35 {BD136 0.47 MPSAQS 0.2% ' C1060D 0.65 " 5 : )
2N3820 0.64 AF118 035 |BD137  0.6% MPSAO6 0.31; ORP12  0.60 TELEPHONE 01 488 3316/8
2N3904 027 AF124 0.30 {BD138 0.63 MPSAS55 031 2 r
Prices correct at May 1975 hut all exc'ualve ot V A Post & Package 25p

| NEAREST TUBE STATIONS: ALDGATE &LIVERPOOLS
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Europe’s Largest H

give you:-
©® GREAT CHOICE
@ BIG VALUE
OBIG NAMES

®29 STORES

TMK 200 MULTIMETER KIT
Bulld yourseifs
quzality 20000 opv

multimeter and

movemaent snd
rotery range
sslactor ready
mountedin
cabinet. All parta.
bettaries. test prodeand
instructionn. Aenges: 0/0.6/6/30
120/800/1200V D.C.0/8/30/120

you

U4324 MULTIMETER
High ssnsitinity,

v. Ra
0_4/1.2/ 12/30]
60/120/600/1200V
DC. 3/6/15/60/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
D.J/3é30ﬂ/300mt~/
25/500 ohms/0.5/5/50/500k ohms/S
Mohms. Decibels: —10 to +12d8. S:n
167 x 98 x 63mm. Supplied comp-
I-u w-th l-t isads, spare diode and
ntru

UUR PRICE £9.85 i1ns Par30p

~Fi Retailers

MDDEL C7080EN

18 mmuv

-ula
0/0.25/!/2.5/‘0/

0/2.5/10/50/250/
1000/5000V AC.
OISQAAH/‘D/
' 100/500mA/ 104
OC. 0/2k/200k/
20 Mag. —20 16 +50d8

QUR PRICE £19.951nspap 35

370WTR MULTIMETER

anns AC curramt

20,0000pv.
0/0.8/2; 5/\0/50/
250/500,
0/2. /s %0r

/1 b
0/S0uA/1/10/100
mA/1/10A DC.
0/100mA/1/10A
AC. 0/5k /S0K /500k/
5 Mag/S0 M
Decibels: —20 to +62d8B.

OUR PRICE £19.95 ins.PaP 30p

U4317 MULTIMETER
High sensitivity
imtrument for fistd

[?JL¢

s
o s e 5/|0/15/50/|oo/zsolsoonooo

0.5/2.6/10/25/60/100/250/
20011000V 4" C B X
1/5/10/50/250mA/1/5A DC.  0.25/
o.s/ws/!msm:so-mnzsn AC. Res-
irance:  0.5/10/100/200 ohms/1/3/
307300k o, Datyais o en o o
Battery operuied. Suze: 210 x 115 x
Umm. Supplied 1n carrying cese com-
plete with lnads.

OUR PRICE £17.00ins pep a0p

Wireless World, June 1975

SINCLA{R DM2 DIGITAL
MULTIMETER

Will measure AC and DC volts. AC
2nd DC current. and resistanceina
totalof 20 ranges The large ight
emitting diode display will read up
101899 and automatically indicate
polarity Indication of positive and
negative overboad is also provided
Theinstrumentis fitted witha
combined carrying handie and
bench stend and sockets are
provided for theconnection af an
external power supply

RANGES

 £28.00 per peir prus VAT

STOP PRESS!!

TODAYS BEST VALUE

WHARFEDALE SPEAKERS
at Special LASKYS PRICES

DENTON 2 inWalnutor Rosewood

LINTON 2 in Wainut
£36.98 per psir plus VAT

GLENDALE 3 inTask
£57.50 per pair pius VAT

UNREPEATABLE OFFER - BUY
NOW LIMITED STOCKS

DC VOLTS . 1v.10,100v. 1000v
AC VOLTS Tv.10v. 100v.1000v
DC CURRENT 1mA. 10mA.
100mA, 1000mA

AC CURRENT 1mA 10maA
100mA, 1000m A )
RESISTANCE 1k 10k 100%. 1000k

'OUR PRICE £59.951n« P & P 50p.

KAMOOEN 72.200 Mul(l(es(ev

High sensitivs

opv
Overload pmucud
Mirror scale.

Ins.
P&P 30p

OUR PRICE £22.50

RUSSIAN €116 Doubie Beam

OSCILLOSCOPE
5 MH2 pass band.
Seperate Y1 and Y2

NEARLY 25% OFF GARRARD
8658 MODULE
This complete L . \
unit comes hitted ‘

inwhite plinth

with hinged ]

covar \

shure

M756SM

magnetic

cartridge This2

speed beltdrive Jeck comes with
many features. Bies control low
tesonanceaarm Todays value

£50 00

OUR PRICE £35.951ns P& P 1

1o 100 milli-sec/cm.
Fres running time
EO 50Hz - 1MHz
8 ittin nmn bese

Supplied

wath ali
and instruction manusl,

OUR PRICE £87.00  Corr. pad

800/1200V A C Current 0/0.6°'8
60/600mA. i 0N

100K 11/10 Mag ohms. Decibels
20to +63db. S1ze: 9021602
3Bmm

OUR PRICE£8.951ne. PaP 30p

AUDIOTRONIC Model ATM1
Top valus 1,000
opy ket multi-

0/‘0/50/23‘1 000
voit AC snd oé

HIOK) 730X
30,000 opv. Over
load protection.
6/30/60/300/600;
1200V DC.12/60,
120/800/1200V AC
80/pA/
30mA/300mA.
2K/200K
2 Meg Ohm.

1010 63dR
OUR PRICE £7.50 ine
P&P 30p

MODEL 500
30.000 opv with
overioad protect
tion. Mirror scaie.
0/0.5/2.5/10/25/
100/250/500/
1000V DC.
0/2.5/!0/25/‘@/
250/500/1
AC. O/SOuA/S/SOI
500mA

0/60K/6 moe/SO megohm.
OUR PRICE £13.95 |ns Carr. pais

MODEL AF.105 VOM
50.000 opv. Mirror

0/-3/3/ ‘2/00,’20/
300/600/1200V DC.
0/6/30/120/ . hd

12Amp.0/10K/
1m/10m/100
Meg Ohme. 20to 17d8.

MODEL TE15
GRID DIP METER

Trlnllllovll.d

BATTERY/LEVEL PANEL
INDICATOR

18mm
18mm Panel
mounting

75

P&PIns. 15pDiscounts for guentity

Ouitiztor. Absorb
tion Wave Mater end
Osciliating Ocuum

maeter. 9V battery

operaton. Size:
QUR PRICE L‘l7 50

g
Pap 30p

OUR PRICE £12.501sP&P 30p.

OUR PRICE{J 75 1ne. PP 15p

AUDIOTRONICMODEL ATM5

V4323 MUUIMEYER
20,0000pv. Sim
wnit with sudio/| F

MODEL AS.100D VOM
100, opy

Mirror scale.
Built-in metsr
protection. 0/3/
12/60/120/300/
600/1200V DC
0/6/30/120/300/
600V AC.0/10uA

LB4 TRANSISTOR TESTER
Tests PNP or NPN
transstors. Audio
mdlc-hon Op.vn-
on two

batteries. CompIn-
with instructions etc.

OUR PRICE
£4.50 ins PaP 20p

KAMODEN TT35
TRANSISTOR TESTER

High quality
instrument 1o

TRANSISTORISED LCR AC
BR/8 MEASURING BRIOGE

A new portabie
berdge oftering
| excalient range snd
BCCUTACY &t oW
cost Resistance
renges. 01
ohm-111 megohm : 1% laduct-
snce: 6 renges 1 microhanry-111
+ 2%

Bridge Vonogun 000cps Opera
ted trom 9-volt byttery 100 micro
smp meter indicstion Size 7] x

* 2 0UR PRICE £27.50enp 300

NEW GOLDRING G102 KIT

Belt-drive 2-speed turnteble in kit
form complete with pick up arm
and hosd shell

OUR PRICE £16.951ns Paprysg

t.
ficstion factor of
NPN, PNP, diodes,
vansistors, SCR's
etc. 47 square
clear scale meter.
Operstes from
internal batteries.
Compiste with

1
carrying handle.

OUR PRICE £17.50

ins
P& Pa0p

Gattery operated. Size: 160 x 97
40mm._ Suppived in carrying case com-
piets with 15t leads.

OUR PRICE £8.00 1n: Pap3op

tost leads and
e e 179 x 73 x 29mm.

QUR PRICE £4.50 ins.p & P20p

V4312 MULTIMETER
sxntremely sturdy
instrument for

oonou.l d:(ncll

O/O 1!/‘ gy7 5/30/
/|50/3»0/500

MODEL CT202EN ¥

20.0000.p.v. DC
10.0000.p.v. AC
Mirror Scale
$/26/60/250/500.
1000/2600 V. DC
10/60/100/500/1000
V.AC.DC Resistence
x 10, x 1000 (302
cantrescsie) DC
Current 50ul
2 6mA 260mA
to + 6848

OUR PRICE £6.95 P & 7300

20

900 75m
0/0 J/|A5/7.5/30/
60/150/300/6 00/
200V AC. 0/300uA.
1.5/6/15/150/60/
600mA/1/1.5/6A
oc. 0/1.5/6/'5/
0/1 00m A,

1. S/SA AC. 0/200/3k/20k ohms. DC
securacy 1% AC 1.5%. Knif
pointer, mirror scale. Complste mm
sturdy metsl carrying case, leads and
instructions

OUR PRICE £10.75ins.PaPsop

/

oxcilator. Suitable 6/60/300mA/

for ,.f...- racerver 12 Amp. 0/2K
'-g; 200K /2 M/ 200 Mog

05/2 5/|o /250/ hm  20t0 176

,ﬂ.wwmm“ OUR PRICE £17. SUm.PbF 30p.
50/500mA D 0

.w .1oo x 1.000, x 10,000 (505). U91 Clamp VOLT

BOO(2. Ba(). S0k(} cantre scele) AMMETE

For measuning AC valt-
290 and currant withnut
braaky cm;un

300/600V A
m/zsnooz
Accurscy

84 x 36mm. Complete

with carrying case, leads
and tuses

OUR PRICE £14.001ns P&P 30p

KAMOOEN HM7208 FET VOM
\nput impedance 1

0/3%/‘/2.5/‘3"5:)/

1000V DC. 0/2. 5/‘0
50/250/ 1000V
0/25«.A/7 5/25/250

/5750 1500k /5 M |
500 Msgohms

OUR PRICE
£22.50:1ns. P & P 40p

04341 Multimeter &
Transistor Tnlev.
27 canges. 16,71

TE16A TRANSISTORISED
SIGNAL GENERATOR

400k Hz
m '30MHz. An
inexpensive
instrument for
the handy-man.

maodul ation.
Size: 148 x 149 x 92mm. Compl"o
with instructicin and leads.

OUR PRICE £8.97 ins P&P 30p

VUMETER TYPES
250uA Size 33mm  20mm
£1.25 Paping. 15p

1.7.C. SPRITE
STEREQ
HEAOPHONES ¢
Feather weaight
So0r) Dynamic
sterec h phones

Al
providing high Qu.h!y
reproduction st abudget price

Softremovable ear pads and
asdjustable headband. Speaker

Overtoad pcouu
0.

30/"60(7/‘150/3NIQOOV
DC /1 %7 .5/30/150/

Curnﬂl ] (E/O 8/

6/80, A DC.

0.3/3/30/300mA AC

Reustance: 0.08/

0.6/2/6/20/60/200k ohms/2 Mohma.
ttery Operstad. iod compiste

with probes_ lssds and steel Clvryn\g

case. Size: 115 x 215 x 90mm

OUR PRICE £11.001ns Pap 30p

MODEL TTEOZO RF SIGNAL

GENER

Six bands. 120kHz -
260MHz. Dual output
RF terminats. Separate
riable sudic output.
Accuracy t 2% Audm

output to irements.
106125V, 220 2‘OV ‘.\‘F Size 193
x 26 x m. Complata with rest

OUR PRICE £18.95ns PP 50p

size 28mm 8 ohms
Fraguency response 30 13000 Mz

OUR PRICE £1.95 ins. Pap 300

SOH8V MONO/STEREOD

HEADFHONES @

Volums control tor
each cheanai. 4/16 ohms
In: P&P 30p

on:
Comptate with 1011
coiled isad and jac

OUR PRICE £4, 97

KAMODEN 360 MULTIMETER

HIOKI 750X VOLT-OHM
MILLIA ETER -

U435 MULTIMETER &

20.0000pv.: Ranges:
ISmV/2.5/ 10126/
100/250/500/ 1000V
OC. 2.5/10/25/100/
250/600/1000V AC.

00
DC. 5/25,
0.5/2.
snci
ohms.

plisd compinte with leads, crocodiie
and steel cariying case.

clipn
OUR PRICE £8.75 1ns. PaP 30p

5. 0-0.3

153 uz/ao/so/\sc/

300/600,

o 3/5/1; .‘40/60/|7o/
/6007 1,200V

Cur rent. 0-30/60u /
1. 5/3/15/30/‘50/300

Decibals: Y1708, Output
0-3/6/15/30/60/120/300V.  Accur-
acv £y C, 2 l% AC Sensitivity

50,000 opv DC, 5 pv AC. 4 inch
meter, Bulll " prm-mon Size: 57 x
102 x 153mm.

OUR PRICE £11.95 1ns. PgP a0p

H i
& oo
AC 10kohm/V

5 murror wcale,

overioad protect:
od. . 0.5/
2.5/10/50/250/

Resstance: 0.1/

1/10/100 ohms/

|/10/|00k ohms/
/100M ohms.

D.cub.h -20 10
+62a8.

tery oparated. Sue: 180 x
140 x SO uppiied complate with,
test 1sads etC.

OUR PRICE £17.50

Ins
P& P40p

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mirror
scate. Overload
rotection. 0/0.12/
.5/3/12/30/120/

|20/5
0/ 1 2/500;A2/| 2/

aron Meg/
M

T 3

-20 ln.';SOdB_
0.01-0.2MFD
Transistor tester measures Alphs, Bats
ond ICO. Completa with instructions,
batteries and leads

OUR PRICE £21.00ns PaPr 250

TE-20D RF SIGNAL
GENERATOR
Accurste wide range
signai generator
covering 120 kHz.500
MHz on 6 bands
Directly cailbrated
Vanadle R F
attenualor audio output Xtal sochst
for eslibestion 220240V a.c
Brand new with instructions.

Sure Y40mm x 215mm x 170mm

OUR PRICE£22.50 1ns Pap 50p

SWR METER Model SWR3
Handy SWR meter for
transmitter entenne align-
mant, with buiit-in freld
strangth meter, Accuracy

5%, Impedence 52° Indic-

ator 100uA DC. Fult

wale 5 wection collspmible
uat""nn- Size 145 x 50 x

OUR PRICE £4.25 ine. raP 30p

TE22 SINE SQUARE WAVE
AUDIO GENERATOR

Ohrre.
200/250V
AC opersnion. Suppiied brand new
guaranteed, with instruction manual

and aach.
OUR PRICE £24.951ns.P8P s0p

AUDIOTRONIC HEADPHONES
LSH20 ingividuar

votume controls
Mono sterso switch
40-19.00 Hz 8 ohms

OUR PRICE £4.50

Ins P & P 50p
stereo switch

30-20.000 Hz 8 ohms B

OUR PRICE £7.00 ins. P a P 30p
LSHA4D Two-way

speakar system
Individual volume
contrals 20-20.000 Hz
8ohms

OUR PRICE £8.50
ins.P & P 30p

LSH30 indwiguar

tone and volume
controls Mono

MODEL CT208FM

30.000 opv DC

15.000 opv AC q < d
6/3.18/60 300/600 ‘-

1200V DC.6.30 {
120/600°1200V AC

DC Resistance x 1.

%10, % 100, x 1000
(6002 centre scale)
DC Current 30uA

e s0oma 200 +63dB o

OUR PRICE £8.95 1ns P & P 30p

TMK MOOEL TW50K
46 ranges, mirror
scele. S50k/V DC
50x/V AC.
DC Volts: 0,126/
0.25/1.25/2.5/5/10/
25/50/‘25/250/
Volts
1. 5/3/5/10/25/50/
125/250/500/
1000. DC current
25/50uA/2.5/5/25/
50/250/500mA/5/
10A. Resistence
|(’\/100k/| Maeg/
0 Meg ohms. —20 10 +81.5d8,

—

OUR PRICE £12.50 ins.Pap 200

Model HT100B4 MULTIMETER
Dverload pwc‘-’rf:‘u’l%

100k V. Poll ity chan
switch. 2 0. 5/2?/
1. /50/250/ W/I
Volts DC. 2.5/10/50/

2004/2/20 Meg
DC cutrent: -
mA/10A, AC current: -0—10A,

to +62dB. Operstes from 2 x 1.5V
batteries. Size. 180 x 134 x 79mem

OUR PRICE £19.50 ins Par a0p

|O/250u A/2.5/26/250

CI5 PULSE OSCILLOSCOPE
For display of pulsed |
and DIVIOJIC wave
torms in electronic
circuits. VERT. AMP.

Scmmvny oy 100kHz
VAMS/mm. 0.3-25
Prevat u:gq'v.d sweep
—3000usee. Free rupmng 20—2
kHz in nine ranges. Calibrator plps
220 x 360 x ‘30mm 115-230V AC.

OUR PRICE £44.00ins Care. parg

ARF 300 AF/RF SIGNAL
GENERATOR

Al transistorised
compact fully
portsbie. AF une-
wavs 18H2 10 220
kMz. AF square
wave 18Hz ta 100%
uare/

V maximum.
220/240v AC operation. Compiets
with instructions and lesds

DUR PRICE £37.501ns P&P 50p

www.americanradiohistorv.com

FM TUNER CHASSIS
6 tranmistor
high quahity
tuner Suze
onty 153 x
101 x SJmm
3 IF st
Doublc tuned
discriminator
Ampie output 1o feed most amplifiars.
0 rates on 9V battery. Covers 88—
MHz. Ready bullt, resdy for use.
FIﬂlaﬂAc value for money

OUR PRICE £8.85 ins Pap 20p

Sterco Multiplex Adapror £5 95 extra

ALL PRICES
EXCLUDE VAT

so see tollowing pages
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= "RANK AUDIO
RA 2107 STEREQ AMPLIFIER

75 7} wattsrms Inputsfor
magnatic phono. tuner, tape and
u

(GEW) PANEL METERS

SEW PANEL METERS ARE STOCKED AT DUR
3 LISLE 5T, 3N
5T..BRANCHES or order by post.

111 EDGWARE RD ., & 152 FLEET

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EbUCATlONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

ad9

about
Hif

CLEAR PLASTI® MODEL SD640
Suze: 85 x 64mm

*Items with asterisk are Moving lron
type, all others are Moving Cod

o
o A
Unrepeatable offer e - — E&f““notlaésl'c MODEL S0830 100uA €35 ;
OUR PRICE £17.50 1ns &P s0p G coo” 2004 0380 it S
€42c 50y €398 x4 |
(X .
SPECIAL OFFER| CONVERT YOUR 380 fazg’ an b
STERED SYSTEM T0 4D SOUND €7 tais ' €0
€4 30 =
£375 420 £380
€378 10V DC €378 €420 s
€37 207 DC €18 €420 2
€375 50V OC @75 €a 20 €a20 €180
. €175 300V DC €375 €40 €a 20
This claver unit enables you to edd €375 18V AC £3 05 €420 £4 20 ENY
4D sound to your existing system €175 . €385 ealzo) el f_::g
€ with simple £375 VU Meter £e00 €4 20 €430 £380
details Use this converter :: 20 ?‘): €380
{together with 2 extra speskars) to 20 0 €390
achieva tha fantestic 4D quedro- CLEAR PLASTIC MODEL SW100 €395
Size. 100 x B0mm CLEARPLASTIC MODEL MR asP
phonic sound ' The sftect of being 4 T3 1S0[aTo0n £4186
mmarsed within the music S0uA a0 120 50 % SGmm €380
becomes 8 thnlling new %: gaw ?g&?‘ :::g
expariencs (2 yesr guarantee) 4 40 .
50u €4 80 200uA £380
OUR PRICE £3.95 1ns P8P 500 | 000 T000A. o4 b0 =S A €350
A e Rt - i
£4 40 . r————————————————————————
WALKIE TALKIES €aa0 500-0-500uA .. BAKELITE MODEL S80 Enlarged Window
SKYFON NV fam 150V AC eese | ima Size. 80 x B0mm
€aso 300V AC ..
.s,'::..:,:’:,ff" €480 VU Meter t500 | 10mA 50uA .. s 80
100u A €455
receivars. 100MW " BoOuA
with coll buzzer snd EDGWISE MODEL PETO 50.0-50u cass
on/off volum: Size: 90 x I4mm 100-0-100uA €4 50
control. 7 transistors N OCH ©ux
T 1! €430
P AP “ux
£4 30
OUR PRICE £31.50 EIh e
per PAIR P.&P 50p IS 300V AC . few
NOTLICENSABLE VU Meter £4 80

INTHE U.K,

CLEAR PLASTIC MOOEL MR 65P
Size: 86 x 78mm

CALL INTO YOUR NEAREST
LASKYS BRANCH OR

SEND COUPON BELOW

FOR NEW 32 PAGE
_HI-F1 PRICE LIST

CENTRA aONDO

441 OXFORD ST * . 01493 0641
JLISLE ST. w2 01437 8204
34 LISLE ST w2 01437 9155
118 EDGWARE AD. W2 01-723 9709
193 EOGWARE RO. W1 01.723 6211
107 EDGWARE RO, W2 01.723 1271
311 EDGWARE RD, W2 01262 0387
346 EDGWARE RD. W2 01.723 4483
181 EDGWARERD. W1 01.72) 4194
109 FLEEY ST. EC4 013535812
152/3 FLEET ST, EC4 01-353 1833
10 TOTTENNAM CT. RD. 01-637 2232
AT TOTTENHAM CT.RD. 01636 JT1S
IITOTTENNAM CT, A0, 01-636 2605
42/45 TOTTENHAM CT. RD.  01-636 0845
257/0 TOTTENHAM CT. RD.  01-580 0679

84 SOUTH ST. ROMFORD w18
3

205/206 CHURCHILL WEST,
‘YICTORIA CIRCUS, SOUTHEND 0702 412241

GLOUCESTERSHIRE

16/20, PENN ST. BRISTOL #17T7-1ei2 1

ELECTRONIC CALCULATORS
—

Wacarrys endous range of
both pocket snd dask caiculs-
torstrom as Iittle os £8.45
Owing to the deman 18 not
possible to includs them in this
advertisement. so send for our
lstest price list or call into any
branch

A range of high quality
ymwiv? <oil instruments
idesl for

MODEL ED107 EDUCATIONAL METER
Size: 100 x 90 x 150mm including terminals .

CLEAR PLASTIC MODEL MR 52P
Siza 60 x 60mm

$3/57 CAMDEN RD . FLHBRISEE WELLS
009223242

LEICESTERSHIRE

" 45 MARKET PLACE, LEICESTER )
0533-537478

NORTHAMPTONSHIRE
0

NORTHAMPTON  0604-35753

NOTTINGHAMSHIRE

HIGH QUALITY
CONSTRUCTION
KIiTs

WE ARE
STOCKISTS AT
Oxford Street.[42 &
267 Tottenham Court Road.

34 Liste Streer. 162. Fleet Stroet,
311 Edgwere Rosd, CROYDDN
BIAMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SOUTHEND TUNBRIDGE WELLS
WDLVERHAMPTON brenches. or
by Meil Drder

All ki are complate with compre-
hensive sawy t0 follow i and

€8 &0
€410
£4.06
£3 78

coversd by full guacentes.
Post and Packing ins.|15p per kit.
‘

M182 Sterec balsnce m
L£380 Quadrsphonic device. £
ATS Automatk hight control . €3 76

AT30 Photo cell switch umit... £ 668
ATS50 400W trrac hight
dimmer/: control.... £518
ATS6 2,200W triac hight
dimmer/spesd control ... £6 7%
AT60 1 channel ight control., £10 82

AT6S 3 channel [ight control., £ 16 52
GU330 Tremolo unit.

HF 325 Deluxe FM tune .£2833
HF330 Decoder (HF310/325) £10 85
GP310 Stereo pre-amplifier

for use with 2 x AF310..... £22 98
1 GP312 Circun board .£1002
1 GP304 Circurt boar . €533

,HF 380 Iw/vhi serisl amplitier €602
HFJ395 brosdband seral amp. £210
NT10 Stabitised powar supply

1 A, 9V

NT300 Stabiised . supply.
NT310 Power Supply 240 V AC
0r2:18VD C et Zamps €584
NT305 Voltage converter.. ... €584
NT315 Powsr wpply 240V AC
to4,5/15V Dg 500mA.... £1208
Amateur Electronics by Josty-Kit,
the professional book for th ateur
~covers the sbject from basic prin-
cipals to advanced elactronic techniq
uss. Complets with circuit board tor
AE1 ta AE10 hieted below.
OUR PRICE £3.30 iNo VAT)Ins.
P&P 25p plus VAT,

AE1 100mW output stag:
AE2 Pre-amplify .

AES Astable multi.vibrato
AES Monostable mults-vibe
AE7 RC gen
AE8 Bass 111
AED Treble fil

AUDIOTRONIC AHA101
Stereo Headphone Amplifier

nputs with
twin sterso h

T LOWER PARLIRHENT 1TRES
NOTTINGHAM 36i1) dirieT

OXFORDSHIRE

£

16 WTITRATE 5he

STAFFORDSHIRE
0 UL P Ve, Yoo PERIAN

0902-13384

1046 WHITGIFT CEXTRE, cao!

01-681 3027
-38/40 EDEN ST., KiNGSTON  01-544 127)
3T HILL ST. RICHMOND 01-948 1441

116 CORPORATION ST., BIRMINGHAM
811-134 3583

SINCLAIR IC12

i I
SINCLAIR Project 80 Modules | INTEGRATED vamABISH VARABLE
Power Am XN
i k! AMPURER \AWipp  |VOLTAGE TRANSFORMERS
:::-:::.u’mum complete with S - 230V 50/60Hz. Output 0—-260V.
printed circult IMODEL S260 RENCH MOUNTING

Sterea Decoder

P25 Power Supply
PZ8 Power Bupply
PZ8 Power Supply
Yranstormer for P28 £4 05 Ing.»

mounting board

240° Wide Angie

sadph outfuu snd
separste volume controls for esch
ates from 9V battery.
and 100mV,

TO LASKYS CUSTOMER SERVICES DIVISION
Audiotronic House, The Hyde, London NW9 6JJ. Tel: 01-200 1321

Please send me the following items

[ 1mA METERS
MW1.6 60 x 60 mm
£6.50 P & P 15p
MW1-8380 x80mm
£6 30ins Par 150

OUR PRICE £1.50insp e risp

-

OUR CUSTOMER
SERVICES IVISION ai baaud ot
will afra el vbur enygu

pesd ceny 01208 1321

and my number is

Name

TOTAL PURCHASE PRICE
Please send me your Free 32-page price list [
| enclose cheque [T postal order (] money order [

(inc.Ins.P & P and VAT)

| wish to pay by Barclaycard/Access

Address

l Signature

I —

'Regnsloud in England No. 347947 at 12 Lower Grosvenor Place, London SW10EX
L5 & N N N _§ N N N N N N _§N _§ N _§ N _& 2} 2} J

www americanradiohistorv com
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BARCLAYCARD

2

NO DEPOSIT TERMS
available on most goods
for personal callers

CHEQUES TO THE YALUE OF £M
ACCEPTEQ FROM PERSONAL SHOPSERS
WITH BANKERS CARD IN OTHER CASES
AND'FOR AMOUNTS IN EXCESS OF (00
PLEASE ALLOW TIME FOR CLEARANCE
SANKERS DRAFTS ACFFPTED.
At prices correctat & 4 75 but
subject to changs without notice £ &0 E.

wll mia any

A memoer of tne
Augionons Grous of Lompanies

ALL PRICES
EXCLUDE VAT

- A GEN GED GHS GER EED G GED P G aEs ans s el
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: BONANZA
Y2 MILLION CAPACITORS

WE CANNOT NAME THE WELL KNOWN MAKER DUE TO THE LOW

PRICE THEY ARE OF THE VERY LATEST DESIGN AND TYPE
100 MIXED VALUES AND TYPES VALUED AT OVER £5 0D YOURS
FOR ONLY £1 50 NO MORE TO PAY (WHAT A BARGAIN)

Electrolytics 6 Buf @ 40v 100uf @ 63v 680uf @ 16v, etc
Polyester 1500pf @ 400v 0 0D15pf @ 400v O 0068pt @ 400v
ini Metallized Film 0 22nf @ 250v 47nf 7 250w, etc
Ceramic Piate 82pf @ 100v 2200pf @ 40v 4700pt @ 40v. etc

etc etc etc etc etc etc etc

SPECIAL OFFER 1.C.s

BULK PURCHASE BRAND NEW
14 PIN DECADE COUNTER SN
7490 2 FOR ONLY £1.00

SPECIAL OFFER

BULK PURCHASE BRAND NEW
BC337 TRANSISTORS NPN TO
84 case 20 FOR £1.00

SPECIAL OFFER RESISTORS
CARBON FILM CR 25 TYPE
1m2 2m2 10% 10 120 470k
5 etc etc

200 MIXED FOR ONLY £1.00

SPECIAL OFFER DIODES
IN 4148 BRAND NEW
40 FOR ONLY £1.00

SPECIAL OFFER 1.C 17T
TCA 270b ONLY £3.00

a60
TRANSISTORS
TESTED $.C.Rs
AC107  0.16 BC159 043 CI111E 055 76217  0.30 50 PIV IAMP T0-66 CASE0.26 | LOGIC f cs MC945  0.30
AC126  0.13 BC171  0.16 Cv5a41 0.27 VA405A  0.25 N YR || WE E0 08
AC127 043 BC172 046 Cv7464 0.10 V10-50 0.40 200 PIV 3AMP TO.66 CASE0.30 | MC930 015 MC948  o0.25
ACI128 012 BC173 016 (V7594 025 Y25 0.10 200PIVIAMPTO.66CASED.0 | MCO32 015 MC962 015
AC138  0.20 BCi84 0.18 Cv7648° 030 2116 0.75 600PIVIAMPTO.66CASED.50 | MCI33 015 MCI083 0.40
I 2O I vl O 2RO S Oz T X0/ 0.1 2 800PIV3AMPTO.66CASED.60 | MC944 0.16 MC9097 0.40
ACt42 020 BC209 0.3 MmMpS33 0.30 ZTX302 0.7
AC153  0.22 BC212L 0.14 ME4102 0.12 ZTX502 0.7
AC176 ©0.15 BC301 030 NKT162 0.25 2G106 0.21 ™M
AC176  MP BC336 0.15 NKT164 0.25 2G306 0.44 ZENER DIODES etc etc
AC128) 0.25 BC337 0.15 NKT212 0.20 2G345A 0.18 Cv7204 11v STUD TYPE 0.80
ACt78  0.25 BCZ11  0.28 NKT221 0.17 26402 0.25 74 SERIES ICs
ACY17 0.28 BD131 0.40 NKT224 0.15 2N526 0.46 SN741  0.45 SN7400 0.18
ACY19  0.22 BD132 040 NKT270 0.15 2N697  0.15 THYRISTOR BT 109 SN7400 0.18 SN7405 0.18
ACY20 0.22 BD131) MP NKT278 0.6 2N715 0.35 CON/BRI 0.75 | SN7401 0.18 SN7406 0.39
ACY21 ©0.22 BD132) ©0.75 0C22 050 2N726 0.2§ SN7402 0.18 SN7490N 0.74
AD161 038 BD139 060 0C28 050 2N753 0.55 OPTOELECTRONICS
AD162 0.38 BD140 060 OC35 046 2N1304 0.19 ORP12 048 OCP71 0.48
ADY6Y)  MP  BF167 0.24 0C36  0.55 2N1305 0.19
A0162) 075 BF194 012 0C45 014 2N1309 0.25
AF115  0.26 BF196 0.5 0C70  0.11 2N1754 0.20 ,
AF116  0.26 BF197 0.16 OC71  0.11 2N2484 0.30 JET's SUPER BARGAIN PACKS
AF178  0.50 BF274 039 O0OC72  0.16 2N2926 0.14 ) % etc
ASYS2 022  BFX29 030 OC81 017 2N3055 0.50 No.  Qry. Contants Price
8C107 0.09 B8Fx85 0.33 0C201  0.30 2N3702 0.12 J1 1 Preamp component kit plus data 0.55
BC108  0.09 BFY50 020 OC445K 0.25 2N3703 0.12 4B & MDA A8 G O i p G b
BC109  0.09 BFYS1 020 $GS26920 .15 2N3704 0.14 J3 10 Transistors Y25 new & marked (3 WS AL
8C142  0.30 BFY52 020 $GS26942 .14 2N3710 0.10 44 4 Transistors 2N725 new & marked 0.55
BC143  0.30 BFYB1  0.65 SGS26949 .15 2N3711 0.10 J5 8 Zener diodes top hat type 75 volt 0.55
BC147  0.10 BSY38 020 $5GS27022 .18 2N3713 0.20 J6 75 Owdes mixed new & marked 0.55
BC148  0.90 BSY39 020 SU203  0.65 2N4097 0.25 47 50 Moetres con/wire mxed Colours Ot
BC149 0.0 BSY40 ©0.31 TKI00 075 25322 0.46 JB 25 Metres con/wire 4 Metres solder 0.85
BC157 0.11 BSY41 0.31 TIS9OM 0.33 , 25712 0.46 Jg 100 Resistors Hi/ Stab Yaw muxed vatues 0.5%
BC158 041 C111 050 TISOIM 0.33 25745  0.46 J10 150 resistors Hi/Stab Yew muxed values 0.55
J11 45 sgr snches approx Copper clad vereoboard 0.55
J12 250 Resistors mixed values 0.55
J13 100 Potystyrene capacitors 10pF to 300pF 0.6
J14 100 Capacitors miniature mixed values 0.55
DIODES BY100 0.16 0A202 0.08 IN4GO3 0.05 J16 & Termnal blocks 12 way brand new 0.55
AAT19  0.08 BY127 0.16 IN34A  0.08 IN40OO4 0.06 J16 4 Toggle switches assorted 0.55
2/AALL9 0.18 BY164 0.55  IN202 0.10 |N4005 0.07 J17 10 Switches S push to make alf/on 0.58
AAZ15 011 BYX38/300 IN252 0.10 |N4006 0.08 J18 12 Standard crocodile clips 0.55
BASO 0.10 0.46 IN984B 0.10 N4OO7 0.09 J19 12 Screwdrivers 5 inches 1o length 0.55
BA111 0.20 gyz13 0.28 INY1124 0.10 IN4151 0.06 J20 1 Pack nuts & bolts, solder tags. etc etc 0.55
BA112  0.20 BYZ95 0.15 IN3064 0.12 IN4148 0.04 J21 2 Solenoids 24 volt pull ex-new equipment 0.56
BAY31  0.15 0AB81 0.08 IN40OV 0.05 (N3244 0.07 J22 20 Volume controls mixed lin & log 0.55
BAY74  0.16 0A200 0.07 IN4002 0.05 (S3036A 0.15 J23 75 Syn/rubber grommes mixed sizes 0.55
J24 1 Component board full BC107-8-9. etc 0.55
J25 20 Screw-on rubber feet % inch dia approx 0.55
J26 1 Pack marker sleeve mixed rod 0.56
J27 5 Lengths of fernte rod 0.55
J28 20 Tag strips assorted lengths 0.55
ZENER DIODES BZY91 C12 STUD TYPE ‘ 3.00 TD O e e s
400 mW 2-33v all 0.07 each B8ZY91 C33R STUD TYPE  3.00 30 2 Sets of bank push switches new 085
J31 20 Pre-set pots hn & log mx 0.5
1w/ 15 2-33v all 0.16 each BZY91C43  STUO TYPE 3.00 J32 20 Capactors can type mixed 0.55
J33 50 Ceramic plate capacitors mixed 0.55

Look. 1w Resistors box of 50 — SPECIAL OFFER

10—-2N6027 £1.00

MAINS TRANSFORMER 240v INPUT 12y 8amps 25v 1 1 amps
30v, 1 5 amps C CORE £2.50 p&p 25p

PAPST TAPE MOTOR 220v 50Hz £2.50 p&p 25p

AMPLIFIER 9 volt 500 m/w 0.95 p&p 5p

P.A.R. BISTABLE RELAY LATCHING 24v DC4 C/0 CONTACTS

RELAY KEYSWITCH 24v 1 POLE 2 WAY NEW & BOXED 0.55
RELAY T.M.C. MINIATURE 3,300 ohms, 2 POLE 4-WAY 0.55
TELEPHONE DIALS BRAND NEW £1. 00 EACH p&p FREE
ELECTROLYTICS O 1ul 250v 9p. 25uf 50v 8p. 40ut 16v 4p
16-16uf 500v CAN TYPE 35p. 32-32uf 450v CAN TYPE 35p
CAPACITORS O 04701 400v 8p. 125uf 10v 7p. 100uf 10v 8p

FREE OFFER ONE J PACK OF YOUR OWN CHOICE WITH ALL OROERS
VALUED AT £5 00 AND OVER

PLEASE ADD 10% TO ALL ORDERS FOR POST AND
PACKAGE

(EXCEPT TRANSISTORS 10p ONLY POST AND PACKAGE)

MAIL ORDER DEPT. ONLY

{Callers by appointment)

J.E.T. ELECTRONICS
90A MAWNEY ROAD. ROMFORD, ESSEX RM7 7DA
TELEPHONE. ROMFORD 61486

SPECIAL OFFERS ARE AVAILABLE ONLY WHILE STOCK
LASTS

] =]
G

TRAMPLS

Haatronias Lid,

WINDSOR BERKS.
58/66 GROVE RD:

MONEY BACK IF NOT SATISFIRDL
LARGE STOCKS. LOW PRICEB,

ALL BRAND NE¥ TQP GRADE FULL
SPEC DEVICES,CALLENS WELCOME,
CATALOGUE/LIST PREE SENDR SAE,
BARCLAYCARD & ACCESS x ROST.

SEND C.¥.0., ADD VAT TO ALL PRICES IN U.K.P&F 15p. EXPORTS 80p.

Digital Displays =g

INTEGRATED
CIRCUITS

TRANSISTORS
& DIODES

vero pmy

. 4
VERO PINSx36 28p, W Frtf_.
COPPER CLAD VEROBOARD 01"

WW—051 FOR FURTHER DETAILS
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SLA7 RED LED 0.3 708 DIL1Y 29p LM377 2x2w¢2.87  Price each
3 K N M, i " " " "
DIGIT 0'958 89p ea 5.5 TIMER  54p Lw380 2% AF 89p  AC127 & 128 16p ,;gcgjgf, SE”':," 24"'x5" 29p 23x3{" 26p.31x31"3p,
[CREENBYELLOW €1 40 7.3 RF/IF  28p Lwdal 2xPre €2 ACIA7 & 188 194 TIP-“ ﬂ'ﬂ 31"x5" 31p 3ix 17" §1.50
JUMBO LED 0.6" 747 709 T099 23p  LM3900 4xOPA69p  AD149 4p ! DIL IC's BOARDS 6x4}" £1.50
DISPLAY £2.25 ea, 701 DIL 14 28p WC1303 = ¢1.20 D16l & 162 33p Lo "fg 24 g adge .,.,.mtgr "60p
if. DI \MC1306 19 . 2 e e IR i
3015F 0-9DP 1 ea 30 c2.60 BeiDT & 108 MM 10p 3055  anp 36 way 30p. FLAIN 31"x17" I,
i eg Sdp MC13102LED{2.65 1up FACE “L'TTER 4tp.FEC ETCH PAK 50
ZENON FLASH TUBE GIL 8 27p  WMC1312 SQ ¢2.10 100 TIS43 age2N2é4t i P
c4zetData 115 1L 14 MC1330 (i9p ‘12m  ZTX1098301 133 mano 6@
I - :\ MC1339 2xPre ¢ 12n 1N4001 i5 [@@[m Q E@
E (j 13 Q ME1350 55m 185 1N4004 & 7 Fn pRiNTED CIRCUIT BOARD KIT £1,69
== @'S T@ Q0 b v NES36 fetOPA €7 BC182/3/444L10p 1N4148 & 914 10 pEcoN No MESS ETCH PAK NBW 69p
. VE540 Driver ¢|  BC212/3/444Lllp 2N697 “4F  DECON DESOLDER BRAID REEL 59p
LEDS 209 STYLE ONLY 13p ea 7812 & 15 £1.40 NES50 2vRef 79p  BCY7n/1/2  17p 2N706R8 HEATSINKS
TIL 209 WITH CLIP RED 15p ea /6013 6W AF €1 NE555 Timer 55p  unidl & 132 39p  2N2646 |07
TIL 211 & CLIP GREEN 29p ea 8038 SIG GEN €3 NE5GS56 2x" ©1.20  BFR51 282904 & % 5F/T05 & 18F/TO18 Sp ea.TV4 15p,
LARGE 0.2" & CLIP RED 17p ea "A3028 NE560 PLL €3.15 BFR50/51 23p 2N2926rovg TV3/T03 16p.EXTRUDED 4" 4¥Y1 29p
LARGE 0,2" CLIP GREEN 30p ea 1113046 NES81 PLL €3.15  yi50/51 23p 2V:053
209 STYLE OR .2"ORANGE 29p ea CA3048 NES62 PLL €3.19  BFRR8 250V z9p 283055 115W TGS308 GAS DETECTOR ¢1.80 ea
INFRA RED LED :1,2N5777 33p CA3052 £1, NE565 PLL £2 A9 2N.1563 & 64 LOGIC PROBE TTL TESTER PEN {5
' €43054 . SN72709 700 28p  BFYS0/1/2  15p
[ 9 28p 2¥3614 TORS
;@L}@T‘@ H@ 84@ LM300 2-20V i@ SN72741 741 26p  BSX19/20/2% 16p  2N3702 & M CAPACI
g D i@ 1M301 opa 45p  SN72748 748 33p  MJE2955 90 2N1704 4 10n  CERAMIC 22pf to 0.1uf 50v 5p,
MP/SCMITT /RELAY LM304 0-40V 5 SN76660 IF ¢1  MJE3055 65p  2N9706 & 7 ®o  ELECTROLYTIC-10/50/100 uf in
TEC12 PHOTO AMP/ T/
DRIVER or LED TTL INTERFACE 8lp LM307 OPA  49n  SN76611 IF¢1.25 MPU131 PUT 494 2N3708 & 0 &p  10v 5p.25v 6p.50v Bp.2uf/10v Sp
t\moa HiBo 95p TAD110 &IF €2 8A§1 OAB'1\91 gp 2N3710 & 1% 10y 1000 uf/25v 18p.200/500 25v 9p
M309K 5V §1.48 TBA810 7WAF 99p 481 & O P 2N3B19E FET 16p
L¥372 IF £1.80 2N414 RX §1.09  TIP 29 & 30 52n ox3823t FET 17 POTENTIOMETERS (POTS) 48 or EGIN
TIP 31 & 32 69p  2N3904/5/6 15p LIN or LOG ROTARY 13p.SWITCH l4p
= ) SPECIAL OFFERS FULL SELECTION IN OUR FREE LISTS, DUAL 45p.SUIDERS 29p.STEREQ 57p
gLL‘%%Ssg}{T LIGES ;g" ‘géDgoW UK [ 2¥3055 FULL HIGH SPEC 115 37p KnoBs 7p.PRESETS 6PRESISTORS lip
d £3. : 741C BPIN DIL 27p,MFC4000B 33p NEW TRAMPUS FULL SPEC PAKS SWITCHES: SPST 18p. DPDT 25p,
DiB'THL CLDC NE555 TIMER 55p.ZN414 RX £1.09 PAK{%t! 10 RED LEDS our cholce §i
BC109 9p.2N3819e 16p.BFY51 15p : e Din pLugs atL 12p, Sockers 17p
PAK H 4 741 OP AWP €1
IC AY51224 4 DIGIT CLOCK £3,75 PAK ©* 4 2N3055 ¢1.D 12 BC109 1| ALT CASES AB5/AB7 50p AB13 A5p
MM5311/4 6 DIGIT CLOCK ¢7 1qn TTL PAK = | BC182 €1.F 11 283704 ¢1 | TRANSFORMERS 1A 6v6v or 12vl2y
CASSETTE ” PAK ;4 BFY51 1 H 9 2¥3819ef1| Only £1.34.100mA type CT 75p
P 7473/74/76 20q PAK ) 5 2N3053 ¢1.K 40 1N914 1
5 @i@“?ﬁ'\g 7400 GATES 13p 7475 giL soch ets
mo‘hnnus 7404 INVERT 17p 7490 4 BZYS8 400mW 1A/50V SCR 36D  TEXas GOLD
7401/2/10etcldp  7491/2/3/4 ZENER DIODES 9p  TAG1/400 55p  LOW PROFILE ea
NEW 8tk CARTRIDGE MECHANISM €8 7413 SCMITT 31p 74100 74175 I . C10A & 7 SCR D1 8 14,& 16 PIN 19p
STEREO CASSETTE MECHANISM £13 75 7440 BUFFER 14p 74121 S R 20p 337400V 530 CoLLERCON STRIPS
Suitable for 'PW ASCOT' recorder 7447 ORIVER 89p 2“23 ..F e £ SC14AD TRIAC ?%Ugl;sg 50p, 1K €3
with heads etc.SEND 15p for DATA 7470 % 7472 20p  TA141(%7441)7UE BR100 DIAC  35p 10A 400V P ! . _4
—
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Bargains from our FREE Catalogue

20 large pages. filled with real bargamns in transistors, 1.Cs, components,
equipment. etc. Sendlarge S.A.E. with 7p stamp for your FREE copy of 6th
Edit:on by return. Meanwhile. for prompt delivery why not order from this
month’'s ad NOW

TRANSISTOR PACKS ALL AT 50p EACH
TESTED & GUARANTEED

Bargains in Semi-Conductors,components, modules & equipment.

a6l

Made and sold direct by Bi-Pre-Pak

) S Seuma

¥
@ Q In kit form £7.93
Please add I for pogtage and packing
Is invaluable to industriai and home user alike. improved circuitry assures
reliabiity and sull better accuracy. Very compact: self-contained Robustly
built Widely used by TV rental and other engineers With reinforced
fibreglass case. instructions. but less batternies {Three U2 type required )

*TV SIGNAL STRENGTH METER

Complete kit as described in ~Telewision  £19 50 pius 40p for P&P plus
VAT at current rate
MAINS TRANSFORMERS

A 18v 1 amp {sunable for S5.103) £1.50
B 25V 2 amp {suitable for SS.110) £2.00
C 30V 2 amp (suitable for $5.140} £4.50
Add 35p for P&P per transformer

BRIDGE RECTIFIERS

Type A 45V/1A 27p B & C 100V/2A 38p
MAINS RELAYS 230/240vV AC 3-p change-over Heavy duty

contacts 60p

Ex-GPO Telephone Handsets. each 55p

TO CLEAR. tiundreds of vanous portable transistar radio chassis with FM & AM tuning

ideal for expecimenters All in going 0rBer  but no instructions o tuning drives A cheap

way 10 make a portable £ach £1.00. 8 assoried relays £1.00. Rev counter device {for

ars) £1.00. U HF TV Tuner Unus 625 line rotary control £2.50. Technical books of
wnd: 1 New & Bunerworth

Co Rea No 8209

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX S50 3DF.

TELEPHONE: SOUTHEND (0702) 46344.

BI-PRE-PAK LTD

B79 4 IN400Q7 Sil Rec H39 6 Integrated circuits
?m;crine: D}ASSCOPIV ggat'e‘s BMCf?ffs Today’s most challenging values!
1p ¢
B1 10 fged Swieves L o o0yeoiz | AMPLIFIER MODULES
High-speed P.O Complementary ! -
T8 Plastic Transistors SS100 Active tone control unit to provide Bass and Treble facilities (stereo) £1.60
H65 40361 Type NPN
H35 100 gn;:;dcoﬁ)éob%?‘;_ 4 %‘ 5 Ia'a 2;::;":; $S101 Pre-amp for stereo ceramic cartridges. radio and tape £1.60
n
d. etc. Marked
and Unmarked H6E 4 281?62 Type PNP SS102 Pre-amp for low-output stereo magnetic cartridges. radio and tape £2.25
H38 30 Short lead. NPN Sil. Transistors :
Silicon Planar Ex TO-5 can comp. to $S103 Compact |.C. amp. 3 watts R.M.S. Single channel < £1.75
Equipment H65 (mono) On P.C.B size 3''x2’'. Needs 6-22V supply 4 A},\ °
UNTESTED PACKS—50p EACH i
UNMARKED & P 8§S103-3 Stereo version of above (Two | Cs) 3 £3.25
Bi 50 Germanium Tran B86 1QQ S ODwodes sub
:'nséoé?: POTR, 47 m’gmlz,i;: e $S105 A compact all-purpose power amp. Can be run from 12V car battery _/~_ £1.95
Geranium o Size 242" x 1%’ Useful 5w output (mono). Excellent value 27
866 150 rant ! H34 15 Power Transistors i N o
odes Min Glass PNP. Ge NPN L L
type & Tc')"% @ Similar in size to $S105 but will give 10w cutput
B84 {QQ S'icon Diodes theon 15 SS110 {(mono). Two in stereo give first-class results, suitable £240
DO-7 Min. glass H67 10 3819N Channel tor many domestic applications
equivalent 1o FET's plastic case o
IN4148 type Beautifully designed. Will give up to 40w R.M.S. into <~ >
$S140 4- Excellent S.N.R and transient response. Fine for P.A N &€ O »,,)\ £3.60
PLASTIC POWER TRANSISTORS disco use, etc. Operates from 45V DC. Two in bridge \ w’f >
40 WATT SILICON formation will give 80w R.M.S into 80 —
Type Polarity Gain VCE Price
40N1 NPN 15 15 20p
40N2 NPN 40 40 30p FM Tuners
40p1 PNP 15 15 20p Front End assembly. Ganged tuning with well engineered
40P2 AP 40 40 30p $S201 slow-motion geared drive in robust housing, A.F C
90 WATT SILICON . facility. Requires 6-16V Excellent sensitivity. 88-108mHz
Polarity Gain VCE Price
90N1 NPN 15 Ji5 25p I F. Stage (with 1.C)) Designed to use with S5201 uses
gg’;f sz’: ‘1“5) ?g g:: $5202 I.C. Caretuily checked before despatch
90P2 PNP 40 a0 3sp
— —— —— — — e —— — Stereo Decoder Designed essentially for use with 55201
LM 380 AUDIO IC (Marked_] rTWO GOOD IC 0FFERS—-| and SS202, this excellent decoder can also make a stereo
I 60745). Brand new and to I ?\':é‘ds'{“e;”lis%zpec-d . I $5203 tuner of almost any single channel FM-tuner. Suppiied
Z‘;‘e: 3 watts RM S, out Wf':‘:' I HERD G ready aligned. A L.E M. can easily be fitted
PAK No 1 Shont lead semiconductors I I THREE SN 7400 Quad 2 inpull A
and companents on PCBs. marked Nan gate ICs 50p POWER SUPPLY STABILISER. Add this to your unstabilised 5]
‘022[2 COC . — — — — — — $s300 supply to obtain a steady working voitage from 16 to 60V for . £5.62
CAPACITOR DISCHARGE IGNITION KIT your audio system. Money saving and very reliable
Simple to assemble and fit. Improves car performance £7 50 [ e e e e e e e — e — — — —— R — Ny S — —
——————————————————— | SPECIAL F.M. TUNER OFFER TO SAVE YOU £5 |
3 Buy Stirling Sound Units $5201, 202 and 203 tcgether to make a first class stereo
B' Pre'Pak X'Ha'(:h Generalor Mk 2 F M. tuner, total advertised price £17 12 and it will cost you only I
: Four-pattern selector switch giving a genuine saving of £5
e 3''%x5 a"x3"" I £12 12 I
h 1 Ready-built .
@ e e £9.93 e e

Plastic Power Transistors
40 WATT SILICON 90 WATT SILICON
Type No. Gain VCE Polarity Price Type No. Gain VCE Peolarity Price

40N1 15 15 NPN 20p 90Nt 15 15 NPN  25p
40N2 40 40 NPN 30p 90N2 40 40 NPN 35p
40P1 15 15 PNP 20p 90P! 15 15 PNP 25p
40pP2 40 40 PNP 30p 90P2 40 40 PNP 35p

r_

TERMS OF BUSINESS: VAT at current rate must be added to fcfal value of order including postage and packing
charges. No VAT on overseas orders. POST & PACKING Add 20p for UK orders. Minimum mail order acceptable —
£1. Bverseas orders. add £1 lor postage. Any difference will be cradited or charged. PRICES Subject to alteration
without notice. AVASLABILITY All items available at time of going to press when every effort is made to ensure
correctness of information.

r------------q
To BI-PRE-PAK, 222-224 WEST ROAD
WESTCLIFF-ON-SEA, ESSEX .

inc. VAT I

i
L---m--

Please send

for which | enclose

NAME

ADDRESS

wwe
[EEE N N NN BN e
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40A 017 2N20260 0.08
a62 el 0 OB En I Oin 2N2926Y 0.08
: BUI05) Tes  Gmxercep sz oci7o 030  INATASA 047  IN2320v 0.08
TOR SOURCE 8U105.02 1.95 61.C72 0.20 0C171 0.2 1N4749A 0.17 2N3053 0.15
sEMICONDUc 8U108 2.90 82X 0.C30 0.30 oc172 - 0.20 INA7S1A 017 2N3DS4  0.38
TH E N EW 0.60 BU126 1.40 Bzxgg'se,,es 0.10 0C200 0.55 INS060 ©.20 IN3055 0.42
2 022 BF120A 0.55 BaYed 065 BU133 140 B2X83 S g R e e 2N3133  0.20
AA119 .10 aci0 039 Bves 024 SE 222 B B TS B mmemem Se B S 018 PR DL
C141 b i BF12 E 0.75 BU2 o 0.35 5 1N5406 0. N 5
AAZI3  0.10 B 8CY70 013 BRC4443 0. 0 Ci06F 10AF0 55 ot
C142  0.20 BF125  0.22 58 BU206 2.4 0.40 eSS INS8374 012 )N33)5 o)
AC126  0.15 pe & 20 BCY71  0.18 BSV64 o. 0 C106A i 3 1.05 0.60
g 27 0.25 BU208 31 0.50 TAA26 2N173 1.80 2N3439
LT, S 1 020 BCY72 012 g 0 BSve8 040 04s  Ci088 - A550 040 0'ss
C144 g BF157 0.2 a BY 100 b o 0.60 TA. 2N174  1.50 2N3440 0.
AC128  0.15 8 147 010 BO115  0.55 77 028 BSX19 0.1 s 0.20 C106 TAAG11  1.30 20 IN3442 0.80
A &h i i D, 30J0:70 B i Bl o [ 020  Cii i AAB61 050  2N404 0. 011
BC148  0.10 BF178  0.26 0 BY133 - /05 0.25 T 2N457A  1.10 2N3702 0.
AC142  0.18 10 8D131  0.32 8SX21 0.2 0.20 CRS1 BA120S 0.98 3 011
C149 0. BF179  0.30 BY142 - 10 0.25 T 2N525  0.30 2N370
AC141K 028 B 15 BD132 0.4 Sx76 018 028  CRSI/ BAS30 230 011
C152 0. BF181  0.30 8 BY184 : 20 0.33 u 2N696  0.15 2N3704
AC142K 0.26 B 6 80133 058 Sva1 - 0.40 020  CRS1/ BA530Q 2.60 0.11
8C153 0.1 BF185  0.17 8 BY198 k S1/40  0.40 i 2N697  0.12 2N3705
AC176  0.28 BC157  0.11 BD135  0.32 194  0.10 BSY52 0.36 BY199.400 0.18 CRS1 30 TBAS60  3.10 oo IN3706  0.10
AC187 ~ 0.18 0.11 BO136  0.34 B i BSYS3 0.34 2 020 CRS'145 0. BA570 1.00  2N70 : 0.10
BC158 0. BF195  0.11 9 8v201-2 0. $3/10 040 T 2N708 0.5 3N3707
AC187K  0.30 0.11 BD137  0.36 2 BSYS54 0.3 0.25 CR BA641  0.80 6 1.30
BC159 g BF196 0.1 8Y201 3 20 0.45 U 2N718  0.25 2N371
AC188  0.18 0.28 BO138  0.38 12 BSYS5 0.65 4 0.30 CRS3, TICA4 0.31 24 055
8C160 0. H BF197 0. 2 BY208 3/30 0.5 2N731 0.56  5N37
AC188K 0.28 0.30 80139 04 25 BSY56 0.7 5 032  CRS T1C45  0.34 5 0.60
8C161 b BF219 0. 8Y201 3/60  0.75 2N929  0.95  2N372
AD140  0.42 0.10 80140 045 25 BSY65 0.14 : 035  CRS3/ TIC46 043 b 7 128
BC1688 0. 0 BF220 0. 0 BY201-6 0IAC)  0.20 2N930  0.15 2N37
AD142  0.46 0.10 BD144 2.2 2 BSY76 0.2 12 0.45 032 TICA7 0.60 2 140
BC171A 0. BF224) 0.1 22 8v203-1 222 0.28 2N9B6  0.50 2N377
AD143  0.40 010 BD181  0.75 30 BSY78 0. 16 0.21 3 TIL209  0.16 73 2.8
BN ERo] 0 BF240 0. 010 8Y203-1 CH101  1.05 2N995  0.92  IN37
AD149  0.48 012 BD182 0.8 15 BSY95A . . 0.24 g TIP29A  0.43 94 0.20
BC182 b BF244  0O. 40 Bv204-4 CH141 1.05 2N1131 0.16 2N37
AF114 013 0.12 8D183 085 30 BT101-300R 1. ! 0.26 F TIP30A  0.5% 19 0.30
8C182L  o. BF245A 0. 0 B8Y204.8 885 0.30 2N1132 0.16  2N38
AF116 0.13 8C183  0.08 80226  0.48 257 030 87101-500R 1.5 BY204.10 030  GET 0.30 TIP31A  0.54 04 0.12
. Y X 2 0.15 2N39
AF116 013 BC183L  0.09 8D227  0.48 e 8 BT102-300R 1.20 Y505 015 LT707 175  TIP32A 062 2N130 06 012
. X : 03 0.15 2N39
AF117 0.3 sc18§ 011 BD228  0.54 8F BT102-500R 1.30 018 uT747 TIPA1A 065 2N13 032 040
- BF259  0.50 B8Y207 M301 0.48 2N1304 020 2Na
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Pack

1 Fibreglass printed circuit board for front
end. | F strip. demodulator. AFC
and mute Circuits

2 Set of metal oxide resistoss. thermistor.
capacitors. cermet preset for
mounting on pack 1

3 Set of transistors. diodes. LED. integrated
circuits for mounting on pack 1

4  Pre-aligned front end module. coil
assembly. three-section ceramic
filter

5 Fibreglass printed circuit board for *
stereo decoder

6 Set of metal oxide resistors. capacitors.
cermet preset for decoder

7  Set of transistors LED. integrated

N circuit for decoder

8 Sel of components for channel
selector switch module including
fibreglass printed circuit board,
push-button switches. knobs, LEDs
preset adjusters. etc

Price

£2.15

£4.80

£6.25

£8.80

£1.10

£2.60

£3.45

£8.30

Function switch. 10 turn tuning
potentiometer, knobs

Frequency meter. meter drive components,

fibreglass printed circuit board

Toroidal transtormer with electrostatic
screen. Primary: 0—-117V-234V

Set of capacitors, rectifiers, voltage
regulator for power supply

Set of miscellaneous parts. including
sockets. fuse holder. fuses, inter-
connecting wire. etc.

Set of metal work parts including silk
screen printed facia panel. acrylic
stlk screen printed tuning indicator
panel insert, internal screen. fixing
parts, etc.

Teak cabinet

One each of packs 1-16 inclusive are
required for compiete stereo
FM tuner.

Total cost of individually purchased packs

equalized and two

Pack

1 Fibreglass printed-circuit board

for power amp.

2 Set of 1esistors. capacitors, pre-sets

for power amp,

3 Set of semiconductors for power
amp. (now using BDY56,
BD529 BD530)

Pair of 2 drilled. finned heat sinks

Fibregiass printed-circuit board
for pre-amp

Set of low noise resistors. capacitors.
pre-sets for pre amp.

Set of low naise. high gain semicon-
ductors for pre-amp

Set of potentiometers (including
mains switch)

Set of 4 push-button swilches.
rotary mode switch

Toroidal transformer complets

o © ® ~w © vs

0-117-234 V. secondaries:
33-0-33 V. 25-0-25 V.

with magnetic screen/housing primary-

DESIGNER APPROVED KIT

In Hi-Fi News there was published by Mr Linsley-Hood a
series of four artictes (November 1972—February 1973)
and a subsequent follow-up article {April 1974) on a
design for an amplifier of exceptional performance which
has as its principal feature an ability to supply from a
direct coupled fully protected output stage.
excess of 75 watts whilst maintaining distortion at less
than 0.01% even at very low power levels. The power
amplifier is complemented by a pre-amplifier based on a
discrete component operational amplifier referred to as the
Liniac which is employed in the two most critical points
of the system, namely the equalization stage and tone
control stage, positions where most conventional designs
run out of gain at the extremes of the frequency spectrum.
Unusual features of the design are the variable transition
frequencies of the tone controls and the variable slope
of the scratch filter. There is a choice of four inputs. two
linear. each having independently
adjustable signal level. The attractive slimline unit pictured
has been made practical by highly compact PCBs and a
specially designed Toroidal transformer.

Price
£0.85
£170
£6.50
£0.80
£1.30
£2 70
£2.40
£2.05
£3.70

£9.15

e
F R E E TEAK CASE WITH FULL KITS

KIT PRICE only £66|75 carriage free (U.K))

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk sk skoskisk sk sk skosk skoko RSk K

NEW!

Sk sk sk sk sk sk skoskosk sk sk sk sk skosk sk sk skosk sk skosk sk skoskoskosk skoskoskekoekok

power in

Price

£5.30

£8.60

£4.45

£2.95

£1.50

£6.50
£7.35

£74.10

NOVEL STEREO FM TUNER

In the April and May 1974 issues of Wireless World there was
published by J. Skingley and N. C. Thompson a novel design
for an f.m. tuner which combines consistent high performance
with the elimination of the critical setting-up procedure
required by too many earlier tuners. The front end is a ready
built pre-aligned module which then feeds an amplifier driven
screened three section ceramic filter leading to an integrated
circuit five-stage Iimiting amplifier providing excellent a.m.
rejection. This is followed by a single coil integrated balanced
demodulator from which the audio output may be taken.
Temperature compensated varicap tuning allows stations to be
selected either by a ten-turn tuning potentiometer or by a choice
of six preset push-button controis. Each of the preset controls
can be adjusted on the front panel with the settings being
indicated by six LED lamps behind an acrylic silk screen
printed facia panel insert. Additional circuitry includes tempera-
ture compensated AFC restricted to less than station spacing.
inter-station muting. a single-lamp LED tuning indicator and a
linear scale frequency meter, The stereo decoder. built ona
separate board. is based on a well-proven integrated circuit
phase-locked-loop to which has been added active filters to
remove sub-carrier harmonics and ‘birdies. The power
supply. to ensure station holding stability, uses an integrated
circuit voltage regulator which is powered via a low-hum
field specially designed TOROIDAL TRANSFORMER.

STYLED TO COMPLEMENT THE WORLD-WIDE
ACCLAIMED LINSLEY-HOOD 75W AMPLIFIER

THE FM TUNER KIT

YOU HAVE WAITED FOR!

for further information please write for FREE LIST

POWERTRAN
ELEGTRONIGS

MORE
ON
NEXT
PAGE!

Hi-Fi News Linsley-Hood 75W/Channel Amplifier
Mk Il Version (modifications as per Hi-Fi News April 1974)

Fuli circuit description
in handbook
{pack 15—price 30p}

Fibreglass printed-circuit board
for power supply

Set of resistors capacitors.
secondary fuses semicon-
ductors for power supply

Setof miscellaneous parts
ncluding DIN skts. mains
nput ski, fuse holder. inter-
connecting cable. control
knobs

Set of metalwork parts including
silk screen printed fascia
panel and all bracksts. fixing
parts. etc.

Handbook

Teak cabinet

2 each of packs 1-7 inclusive
are required for complete
stereo system

Total cost of mndividually
purchased packs

Price

£0.65

£3 50

£4 25

£6.30
£0.30
£7.35

£69 75

F R E E TEAK CASE WITH FULL KITS

KIT PRICE only £62.40 carriage free (U.K.)

V AT Please add 25%"
to all U.K. orders

(-or at current rate if changed)

U K ORDERS—Post free (mail order
only}

SECURICOR DELIVERY: For
mainland—add £2 + VAT per kit.

OVERSEAS—Postage atcost + 50p
special packing

Dept. WWO6
POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NN

Securicor delivery to

WW —074 FOR FURTHER DETAILS
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0551 6Q7G 050 [12J7GT 060 | 35C5  0.75 |[CV988  0.25 | ECC40 1.00 |EY87/6 0.33 [ PCFR00 0.70 L R11 1.00 | U8 0.80 [AAII9 0.17{BCYI2 0.55 [ GET573 0.42| OC72  0.12
1.00 | 6Q7GT 050 [12K5 1.0 | 35D5  0.75|CYIC  1.00 LECC8I 034 |[EY88 40 | PCF801 0.50 | R16 1.75| U153 035 |AAI20 0.17|BCY33 0.22 | GETS87 047} OC74 025
1.50 | 6Q7(M) 0.55 | 12K7GT 050 | 35L6GT 0.75 [CY31 050 {ECC82 0.33|EY9)1  0.58 [PCF802 0.50 j R17 P88 UIST 050 |AAI29 0.7 |BCY34 025 [GETR72 1.051 OC75  0.12
140 [ 6R7G  0.80 | 12Q7GT 0.45 | 35W4  0.50 | D63 0.25 | ECC83 033 |EZ35 045 | PCF805 0.70 | RI8 070 | U192 0.30 JAAZ13 0.20 | BCY38 0.25 |GET873 0.17) OC76  0.17
0.80 | 6R7(M) 0.75 [ 12SATGT055 { 3523  0.75 |DAC32 0.60 | ECC84 035 |EZ40  0.50 | PCF806 050  R19 060 U193 040 [ACI07 007 [BCY39 0.28 |GET8R2 0.55) OC77  0.30
0.70| 6SA7  0.44|125C7  0.50 | 3524GT 0.70 |[DAF9% 0.50 {ECC85 0.40 JEZ41  0.55 | PCF808 0.70 | R20 0.66 | U251 080 |ACI13 0.28 [BC107 0.14 [GET887 0.25| OC78  0.17
0.25 | 6SC7GT 0.33 [ 125G7  0.40 | 35Z5GT 0.75 |DC9%  0.60 fECCS6 0.85]EZ80  0.28 | PCH200 0.85 [ R52 0.45|U281 090 [AC114 0.44 | BC108 0.4 GET889 0.25| OC78D 0.17
030 65G7  0.44 |12SH7 035 | 42 0.50 | DD4 1.00 TECC88 0.44 |EZ8]1  0.29 [PCL82  0.38 | RK34 100 [U282 055 [ACI126 0.14 | BC109 0.14 [GET890 0.25| OC79  0.44
0.49 | 6SH7 044 |125J7 044 [ 50B5 085 DF91 030 { ECC189 0.65 [EZ90  0.40 [PCL83 045 [ SP13C  0.63 | U201 050 |ACI27 0.19 |BC113 0.28 [GET896 025| OC81 0.2
040 | 65J7 055 [12SK7 0.55 | 50C5  0.60 DF9% o.so‘{ECcaoe 0.60 | FC4 1.00 [PCL84" 0.40 | TH4B  1.00 | U301  0.65 |ACI28 022 |BC115 0.17 |GET897 0.25 | OC8ID 0.12
0.50 | 6SK7GT 0.4 | 12SN7GT 50CD6G 1.25 (DH63  0.50 | ECC807 1.20 | FW4/500 PCL86 047 [ TH233 1.00 1 U329  0.80°|AC132 0.2 |BCIl16 0.28 [GET898 0.25 0.12
0.40 | 6SQ7GT 0.45 0.60 | 50EH5 075 [DH76  0.45| ECF80  0.45 PCL8S 1.10 | TP2620 1.00 |U339 050 |ACIS4 028 |BCHIS 0.25 [GEXI3 020)| OC82D 0.2
100 } 6U4GT 0.70 [ 125Q7GT 50L6GT 0.85 |[DH77 045}l ECF82 0.45 | FW4/800 PCL800 085 | TP22  1.00 | U381  0.35 | ACIS6 0.22 |BCZI! 0.42 [GEX35 025| OC8 022
040 [ 6U7G 045 0.65 | 72 0.60 [DH8!  0.75 JECF86 0.75 1.00 [ PCL8O5/ U 1.00 [ U403  0.75 |ACI57 028 | BFI54 0.28 |GEX36 055 OCR4  0.26
033|6v6G 017 [12SR7 0.5 | 77 053 |[DK32  0.65 ECF804 GY501 070 |PCL85 0.55 [ UABC800.40 U404  0.55 { ACI65 0.28 [ BFIS8  0.20 |GEX45 036} 0C123 0.25
200 | 6V6GT 045 [14H7 055 | 8542  0.60 |DK40  0.70 © 225]Gz30  0.45 | PEN4DD UAF42 060 Usol 065 |ACI66 028 { BFI59 028 |GEX55 0.83]| 0C139 025
1.25 | 6X4 0.40 {1457 080 | 8543  0.60 [DK92 0.70 i ECH21 2,00 |GZ32  0.50 200 | UBC4] 0.60 | U4020 0.60 | ACI67 0.66|BFI163 022 [GT3 028 oCle0 105
0.75 [ 6X5GT 045 {18 100 | 90AG 250 |DK9% 0.60 J FCH35 1.25[Gz33  1.25 [PEN45 0.80 | UBC81 045 |VvPI3C 060 |ACI68 042 {BFI173 042 M1 0.17( OCleg 025
065 | 6Y6G  0.80 [19AQ5 0.50 [ 90CG 240 (DL92 040§ ECH42 0.70 {GZ34  0.60 |PEN4SDD [ UBF80 0.40 [vP23  0.75 | ACI6% 036 | BF180  0.33 | MATIO0 0.43 | OCI72 039
0.80 [ 6Y7G 1.0 | 19BG6G 90CV 240 |DL94 070 f ECHSI 033 {GZ37 1.0 0.80 | UBFB9 0.40 VP4l  0.75 |ACI76 0.61 | BEIS1  0.44 [ MATIOL 0.47 | OC200 050
0.75 [ 7A7 1.00 1.00 [ 50C1  0.75 DL  0.55| ECH83 0.44 {HABC80 PEN46 0.50 | UBL2] 2.00 [ VR105 050 | AC177 0.31}BFI185 0.44 | MATI20 043 | OC201 050
0.75 | 786 0.75 [19G6  6.00 [ 150B2  0.75 |DM70  0.60] ECH84 0.44 0.60 PEN4530D UC92 045 | VT6IA 065 [ACYI7 028 |BFI94 0.17 |OAS 031§ OC202 047
1.00 | 7B7 0.70 [19H1  2.00 [ 2155G  0.50 [DM71 150 ECL80 0.40 |HLI3C 050 UCCB4 0.75]VT501 0.50 [ACYI8 022 | BFY50 0.25|0AS 014} 0C203 033
0.60 778 1.50 [20D1  0.60 | 301 1.00 | DW4/350 ECL82 034 [HL23  0.60 | PENA4 100 UCC85 045 |VUIIl 080 | ACY!9 021 | BFYS5l 0.21 |OAI0 047 OC204 033
0.75 [ 7H7 0.75 |20D4  2.00 | 302 1.00 1.00{ ECL83 0.70 | HL23DD PENDD/ UCF80 0.70 | VU120 1.00 | ACY20 0.20 | BFY52 0.22 |OA47 041} OC205 047
0.75 [ 7R7 0.80 [20F2 075 | 303 1.00 |[DY87/6 0.35 | ECL84 0.60 0.75 | 4020  2.00 | UCH2I 2.00 | VUI20A 1.00 [ACY21 0.2) | BTX34/400 [OA70 017 0C206 100
0.75 [ 7v7 150 [20L1 110§ 305 100 |[DY802 035} ECLRS 0.60 [HL4]1  1.00 | PFL200 0.70 [ UCH42 0.75 | VUI33 080 |ACY22 017 220 |0A73 0.7 OCBI2 044
1.00 (7v4 0.75 | 20P1  0.55 |.807 1.00 |EBOCC 2.20| ECLB6 0.40 | HL41DD PL33 050 | UCHBI 0.40 |W76 045 [ACY28 020 [ BY100 0.2010A79 0.10| ORPI2 058
0.75 | 724 0.80 [20P3  0.80 | 956 0.30'|ESOF  140| EF22 150 2.00 | PL36  0.60 | UCL82 038 |[W8IM .00 [ AD140 040 | BY101 0.17|OA8]  0.10| S6MI 028
9BWE 075 [20P4  1.00 | 1821 1.00|ES3F 1301 EF40  0.75 | HL42DD PL38 150 [UCL83 055 w107 1.00 [ ADI49 0.55] BYI05 0.20 [ QA8  0.09 SM1036 0.55
0.37 |9D7 0.65 |20P5 130 |'4033x  6.50 |EBSCC 0.75 REF41  0.70' 200 |PL8] 045 | UF4l 070 |w729  1.00 { ADI61 0.50 | BY114 0.20 |OA86 0.22| STI276 055
070 [10C2  0.65 |25A6G 080 | 5702 100 JE92CC 060 FEF42  0.70 [ HN309 150 | PL8IA . 045 | UF42 075 [XE3  5.00 | ADI62 050 | BY126 0.17 | OAS0  0.141 SXi/6 020
0.75]10D1 070 |250L6G  0.60 [ 5763  1.50 {EIS0CC 0.70{ EF73  1.50 [HVRZ 100 {PL82 037 | UFS0 035 |XFY12 048 [ AF102 099 BY127 020 |0A91  0.10] Ul4706 0.28
0.85 {10DE7 0.75 |25Y5  0.80 [ 6057  1.00 {[E180F 1.00] EFsq 025 [HVR2A 100 [PL83 040 | UF85 0.44 |XHI5 048 [AF106 055 | BYY23 1.10 [0A95  0.10 | X230 028
0.55|10F1  0.75 |25Y5G 0.70 | 6060  1.00{EIS2CC 1.25] EF83  1.00 [IW3  1.00 [PL84 040 | UF89  0.40 | X4l 1.00 [AF114 028 | BYZI0 0.28 |OA200 0.10[ Y543 020
0.70110F3  1.00 |2524G 040 | 6067  1.00 |[E1148 053 | EF85 030 [KT2 075 |PL302 0.75 | UL4]  0.60 | X6l 1.25 | AF115  017| BYZ11 028 [OA202 0.11] Y728 020
085 (10F9 065 (2525 080 | 7193  0.537EA50 027} EF86 045 | KT8 250 |PL504/500 | ULB4  0.42 | X65 125 | AF117  0.21{ BYZ12 "0.28 [0A210 053! ZEI2V7 0.10
‘1’ 00 (10F18 055 [2526G 070 | 7475  1.00{EA76  1.00| EF8S  0.30 gﬁ |32 PL50S 0.70 | UMBO 0.4 | X66 1.25
.30 | 10L14 045 |28D7  1.00 | 9002  0.50 J EABCS0 EF91 037 1.45 |.URIC  1.00 | XSG15 1.00 ANSIS 5
067 [10LD1] 0.70 [30A5  0.65| 2006  0.30] 038 [EF92 050 |KT63  0.50 [PL508 €80 |'UU5  1.00 | Z328  0.75 [’Lﬁ{f}‘éﬁ{ 1?;':‘;}?;8;—,5 E\T,\Sm, 58p per pack
050 [10LD12 040 |30C1 040 | A1834 1.00]|EACO] 075] EFS4 030 |KT66 250 |PL503 145 UUS 070 [Z729  ©. {—OC8ID and 2—0C81. 47p. ) :
050 [10PLI2 038 |30CIS 070 | A2134 100{EAF42 0.75KEF97  0.80 |KT8I ~ 2.00 |PL80OI 065 [ UUI2 029 |2749 070 | | _(OC44 and 2—OC45, 47p.
0.75 | 10PI13 075 |30C17  0.80 | A3042 1.00 {EAFS01 0.75| EF8 080 |KTW61 150 |PM84 065 | UY4l Q4812759 500 [ | _(Cg2D and 2—-OC82. 53p. Set of 3—OC83. 72p
065 [10P14  2.00 |30CI8  0.70 [ AC2PEN EB34 025| EF183 0.30 [KTW62 1.50 |[PY31  0.44 |UY42Z 045 | watt Zeners. 2.4v.. 2.9v.. 3v. 3.6v. 43v. 4.7V 5.1v
0.75 [ 10P18  0.42 [30F5  0.75 1.00 [EB9)  0.20{ EFI84 0.35 [KTW863 1.00 | PY33/2 045 [UY85, 035 13v. 157, 16v . 18v., 20v.. 34v., 30v.. 20p each.
0.25 [12A6  1.00 |30FL1  0.67 [ AC2PENDD |EBC41 0.75) EF804  1.25 |M8162 1.00 O AV T ST SR Y .
g.;: 12AC6 o.zg 30FL2  0.67 1.00 {EBCBl  0.35| EH90. 045 [MHL4 0.75
12AD6 0. 0.90 . i
030 | 12AE6  0.65 ;g;t}g 0.55 ACG/PEN@ E&(::g? g:g 2539;) gg m%l‘)s :% All goods are unused and subject to the manufacturers’ guarantee. Business hours Mon.-Fri 9-5 30
045 [12AT6  0.40 [30FL14 0.70 AC/PEN(7) EBF80 039 EL33  2.50 {MUI2/14 p.m. Closed 1-2 p.m. )
0.75 |12AT7 034 |30L1 0.30 00 |EBF83 043} EL34 1.00 1.00 ‘Terms of business. Cash or cheque with order. Despatch charges:—Orders below £10 1n value. add 25p
030 [12AU6 045 [30L15 0.70 AC/THIIMl EBF89 032 | EL35 250 |N308 1.00 for post and packing. Orders over £10 post and packing free of charge. All orderscleared same day.
045 |12AU7 033 |300L17 065 AL60 L00YEBL2I 200 JEL37 250 |N339 1.10 Any parcel insured against damage in transit for 3p extra per parcel Conditions of sale available on
200 |12AV6  0.50 |30P4MR 1.00 | ARP3 0.60 | ECS2 100 EL41 0.50 |P61 0.50 request. Many others in stock too numerous to list. Please enclose S.A.E for reply to any enquiries.

ALL MAIL ORDER BY c T E L E c T R 0 N I c S Unless olhermsev':'are-d all prices are
RETURN, C.0.D. SERVICE ] ™ EXCLUSIVE of V A T Please add 25% to all

orders Carniage orders under £5 plus 33p

QOver £10 00 post free
WELCOME We are open from 9.30 a.m.-6.00 p.m., Monday-Saturday
All mail order and enquiries to 270 Acton Lane, Chiswick, London W4 5DG. Tel: 01-994 6275
SEMICONDUCTORS)| 1e3is  ss0| 2na218 250 METAL BOXES * SPECIAL OFFERS % % LINEAR 1.C.o
. 77p | 282219 25 LM309K 6V 14,
ACI07  35p | BCv32z  95p | MUE3055 75p | TiP338 £1.06 | 22222 200 JALUMINIUM BOXES IDEAL FOR VEROBOARD Voltag o Pe eg €2.10
;\8;2 g:: -gg:.gg :g: ::mg:; :g: ”:ggg 2:2; IN22224 25p WITH BASE & P.K. SCREWS MINIATURE MAINS TRANSFORMER. PRI 240V, | LM723C 2 37V 150mA
AC127  27p |BCY39 £1.00 | MPF102 45p| mip3se €271 | onaeog ;g: ABT ZALong 57 wide 1% high ::p‘ P TRl WS M) Gy B0 €58 0| | AEEEla, ) Gl
rono0 g esnllscysSpersofifrartyoa TIP36B £3.50 [ 5n2477  30p | ABE 47 " i)Yo 2" IPrée 1-65p, 100-60p. ea. 1 000-50p. ea. | Audo 75p
P [ BCY70  22p | (2N5457) 35p{ 71Pa1B  78p | on2640  5op | 289 . 2 o o P §1000040p. 0a. TBABOO 5 Watt
AC188  30p | BCY71  22p | MPF104 TIP42B 95p | 2n2846 £1.50 | 2810 47 5% iy SSp Audio £1.50
ACY17 25p ! BCY72 22p | (2N5458) 35p( TIP29C  68p | IN2904  25p ABT1 a 27 2" 65p § MINIATURE MAINS TRANSFORMER. Prmary | 709¢ Op ampD I L /
ACY18  30p |BD121  75p | MPF105 TIP30C  72p | JNs908 ann | AB1Z 3 2" ™ 50p ¥ 115/240v Sec 18v/250 Ma a1 80p ea + vaT &~ TO99 a5p
ACY19  30p | BD123  7Sp | (2N5450) 40p| TIP31C  80p | 5n2007 28¢ | 2813 6 4 2. 77p § postage 33p 741COpAmp 8/14
ACY20  25p | BO124  65p | DA4Y 10p| TIP32C £1.00 | n2g26  12p | 2812 7 5" 2% 0p § - 5 011 /7099 35
ACY21  30p | BD131  40p [ 0A70  10p| TIP33C £1.20 [ 5n3063 254 J 2815 B 6 3 EX SN UL AR DIRONICORERIVAEEREX 228 o e lect 748C Op Amp °
AD14D  60p | BD132 50p | OA79 10p | TIP34C £1.80 | 5N3054 353 AB16 o 7"' . 3 £1.32 §+33000 750
ADI42  S0p | BDIS3  75p1O0AB)  10p| TIP3SC £3.00 | 2N3055  50p | ARl 1o p SR £139 | 280v. ac. soLENOID Reversibie operatian twin 747c Duat O
AD161  asp Y €145] 0 Pl TIP3BC €370 13n3232 €1.35 | Aaig 13w o o e 55 | con Sizeapprox 2% x1% x 1%in 90p ea. mp €1.20
e poid gg‘“ 1 o QA9 10p| TIPAIC  90p | oN3525  98p ! 30 unmarked QC71 transistors £1.00 ZN4‘4 Radwo!C  £1.25
AF114 259 |BOVie £1.90 Qa200 19| Tikazc €100 | on36a3  30p 25 Unmarked 250mW Zener diodes, 4-7V 5.1y & 2v | TAD100 Radio | C inc
s 2%p 0 149 Oa202  10P| TISS0 - 400 |2N3702  14p | ALUMINIUM BOXES WITH SLOPING TOP |75V 81V 10V, Measured and tested £1.00f Fihter £1.90
AFVY P | BDY2 401 0A210  35p 1 7TX107  15p | )N3703  12p o Please state voltage required CA3014 £1.55
AF116  25p | BF152  20p | 0A211  35p | ZTX300  15p | 2N3701  12p | hiiSEL—IOEAL FOR PRE-AMPS. ETC.. USING I e Diode OA47 equmvalent £1.00 § CA3018 £1.00
AF117 28p | BF1S2  MpoCis 90p | 21X500 16p | 3n3705 412p | SL'OER CONTROLS " ) cazozs £1.20
AF118 p | BF195 15pt 0C19 85p | 7Tx501 20p | 283706 12 - TRANSFORMER: DOUGLAS PRI.O 115 200 22 CA3036 £1.00
ASz21  60p | BF196  ‘15p | 0C22 55p | 7Tx506  50p [ nar0y 125 |AB20 87 Long 8" Wide 3%5" righ atback  €2:20 | 300SEC 25.0.25.0.6V 2AA. £4.50 + S0mpp. © | choas 95
N P o o P PP P
girgg ggp s:;g; §3" 0Cc26 ggp ZTX531  30p | 2N3708  12p \%llxlghkais'mm 6 Slope to front CA3048 £2.35
P p | 0C28 p | ZTx550  25p | 2N3709 12 ! SOSONS) TRANSFORMER. PRI O 115 160 CA3075 £1.60
BA112  50p [ BF224)  30p | 0C35  60p [ IN6SY 8p | 3N3777 £1.70 [|AB2] As above but 10" Long £2.20 | R on £4.50+50p . 22% 2*% | ch30900 £4.85
BA114 1§p BFxgs 30p [ OC36 65p | IN914 8p | 2N3773 £2.0a0 ]AB22 As above but 12 Long £2.60 MC1303L u.zo
BA156 15p | BFX34 30p | 0C42 40p | IN916 8p | 2N3773 £2.50 MC1310P
. MULTICORE CABLE. 25-way ndwidualh d
BC107  12p { BFX85  30p| OC44 20p | IN4001  8p | 2N3319  35p 1410076 £1.00 per yard + VA T Postage by weignt | SN 76660 €QTBA 1%
BC108 12p | BFX86 30p | OC45 25p | IN40O2 9 | 2N3220  55p . 65p
8C109  14p | BFx88 30p | OC70 15p | IN40O3 9p | 2n3366 8BS BNC PLUGS at 35p each 2
BC109 14p | BFY10 35p | oC71 30p | IN4004  10p | 5N3904 225 UHF (N) PLUGS at 50p each IMHOFF 18 RACKING CABINETS. 13%" high SLEEVING
BC113  1Sp | BFyas  S0p| OC72 20 3 22" wide. 13" deep Brand new E£10.00 each + | 2000 preces approx size
P [ IN4OOS  12p | 2N3905 25p C CONNECTORS at 50p each P i
B8C115  15p | BFYSO 259 [ OC75 25| 1N40O6  13p | N85 126 VOT G E ¢ Sy rieans A0 WD >
BC116  16p [ BFY51 25p | OC76 25 in¥on P&P + VAT 25%
BC117  20p | BrvB1 25| 0C17 on :m?% ‘g: s All the above are new in original packets SIEMENS CONTRACTORS. Over 1 000 n stock Ail| "
BC118 12p | BFYS52 25p | oC81 250 | 2N696 25p | SNa069 u: Please add 8% VAT P&P 30p types Phone or write for detaits
BC147 11p | BFY53 25p | ocB3 250 2N697  20p | 2na126  17p TO3 VOLTAGE
BC|?,9 :Ip BFY90 65p | oC84 25p | 2nB98 25, IN4288  15p METAL OXIDE RESISTORS TR4/5/6 in stock. All | REGULATORS
BC1653 5p | BSVASB 65p | OC139 30p | 2N706 12, IN4287 15 values 1-off price 3p each Discount on guantity LOOS SV 650mA
BC157 14p | B5V6E8 40p | OC170 25p | 2N29606A |5p 2IN708 15: M U LT l -co R E LO36 12V 600mA
gg:gg ::p ggwgg :gp SE';Z,E, :gp 2N708 15p | 2n4289  15p 10 TURN TRIMPOTS by Bourns. Mec-Painton etc | L1037 15V 450mA
P W P P | 2N930 20p | 2N429: 15, All values in stock 50p each Discount on quantity £1.60 ea.
Rl eR mhsas sl ) G CABLE
P | BY1 P 2N1302  16p | 7N4B71 3B
scies e |BVIE atl Toa a3 AV1I0) oo | 2N4dos st | 20 way 140076 + Screen at] DIGITAL INTEGRATED CIRCUITS
1 4 =
8235 3 || 152 e 57: 2:‘305 1:: g:g?g? ué;g 70p per yard + postage. SN7400 18p | SN7410 18p | SN7427 42p|SN7443 £1.00
8C212  14p | MJ34D  SOp| TIP32A  69p| 2N1306 25p | 5NS194 £1.10 SN7401 18p | SN7411  23p | SN7428 50p| SN7445 £1.70
BC212L  16p | MJa81  95p| TIP33A £1.00| 2N1307 25 | 40350  $Op Phone for details SN7402 20p | SN7412 22p | SN7430 20p| SN7446 £2.00
30313 ::p MJ2801 £1.25| TIP34A £1.40( 2N130B  25p | 40361 50p ) SN7403 20p | SN7413 40p| SN7432 42p| SN7447 £1.50
BCZ AR e MJ2901 €195 T1P354 £3.20| IN1305  25p | 40362  50p SN7404 20p | SN7416 30p [ SN7433 70p| SN7448 £1.75
BC302  25p | MIERTO 75| TIPa2a  888| an191s  2en 408 900 b P OTENTIOMETERS SN7405 20p | SN7417 30p | SN7437 50p| SN7450 20p
BC303 40p | MJE371  90p| TIP42A  85p| 2N2147 70p | D515t m,g Linear or Lo Single Double SN7406 30p SN7420 20p | SN7438 650p| SN7451 20p
BCY30  40p | MJES20 65p| TIP29B  54p| 2N2160  65p | mcrowave Rotar Po‘sg 17p a5 SN7407 30p SN7422 38Bp| SN7440 20p| SN4753 20p
BCY31 55p | MJ2955 £1.20 | TiP30B  60pl 2N2217  25p Qode Rotar: Swntched 25p > P SN7408 20p SN7423 38p| SN7441AN7Sp| SN7454 20p
QTY DISCOUNTS: 12+10%; 25+ 15%, 100+ 20% SN7409 40p SN7425 38p| SN7442 75p| SN7460 20p
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QUALITY AMPLIFIER KITS by POWERTRAN

WIRELESS WORLD AMPLIFIER DESIGNS

Component packs for a choice of three outstanding amplifiers are stocked together with packs
for a regulated power supply suitable for use with a pair of any of them. Also stocked are
packs for a very well-established pre-amplifier—the Bailey-Burrows design which features six
inputs, a scratch and rumble filter and wide range tone controls which may be either rotary

or slider operating.

30W BAILEY

Pk. 1 F/Glass PCB

Pk. 2 Resistors. capacitors. pots
Pk. 3 Semiconductor set

20W LINSLEY-HOOD

Pk. 1 F/Glass PCB

Pk. 2 Resistors, capacitors. pots
Pk. 3 Semiconductor set

60V REGULATED POWER SUPPLY .

Pk. 1 F/Glass PCB
Pk. 2 Resistors. Capacitors. pots
Pk. 3 Semiconductor set

BAILEY-BURROWS PRE-AMP

Pk. 1 F/Glass PCB

Pk. 2 Resistors, capacitors. pre-sets.
transistors

20 WATTS/CHANNEL

£0.80
£1.76
£4.70

£0.85
£2.40
£3.35

£0.75
£1.40
£3.10

£2.05

£4.95

Pk. 3R Rotary potentiometer set £1.60
Pk. 35 Slider potentiometer set
N {with knobs) £2.70

STUART TAPE RECORDER

A set of three printed-circuit boards has been
prepared for the stereo integrated circuit
version of this high-performance Wireless
World published design.

TRRP Pk. 1 Reply amplifier F/Glass PCB £0.90
TRRC Pk. 1 Record amp./meter drive cct.

F/Glass PCB £1.40
TROS Pk. 1 Bias/erase/stabilizer cct.

F/Glass PCB £1.00

For details of component packs for this design
please write for free list.

SEMICONDUCTORS AS USED IN OUR RANGE OF QUALITY AMPLIFIERS

2N699 £0.28 2N5459  £0.45'
2N1613  £0.20 2NB461  £0.80
2N1711  £0.28 2N5830  £0.30
2N2926G  £0.10 40361 £0.40
2N3055  £0.48 40362 £0.45
2N3442  £1.20 BC107  £0.10
2N3704  £0.10 BC108  £0.10
2N3707 €010 BC109  £0.10
2N3711  £0.09 BC109C  £0.12
2N3904  £0.17 BC125  £0.18
2N3906  £0.20 BC1286  £0.16
2N4062  £0.11 BC1B2  £0.10
2N4302  £0.60 8C212  £0.12
2N5087  £0.42 8C182K  £0.10
2N5210 £0)84 8C212K  £0.12
2N5457  £0.48 BCi82L  £0.10

BC1B4L £0.1 MC1351  £1.08 SN72741P
BC212L £0.17 MFC4010 £0.95 SN72748P
BC214L £0.14 MJaB1 £1.20 TiL209
8CY72 £0.13 MJa91 £1.30 IP29A
BD529 £0.88 MJE521 £0.80 TIP3OA
B8D530 £0.88 MPSAOS £0.28 TIP29C
DYS6 £1.60 MPSA12  £0.88 TIP30C
BF257 £0.40 MPSA14  £0.36 TIPA1A
BF259 £0.47 MPSAS5  £0.28 TIP42A
BFR39 £0.26 MPSAB5  £0.38 1N914
BFR79 £0.28 MPSABE  £0.40 1N916
BFY51 £0.20 MPSUO5  £0.860 15920
BFY52 £0.20 PSUS5  £0.70 805
CA3046 £0.70 SBA750A £2.80 FILTER:
LP1186 £6.80 SL301 £1.30 M4
MC1310  £2.90 513045 £1.60 SFG10.7MA

ACTIVE FILTER CROSSOVER

An essential and critical component in a high-quality speaker system is the crossover unit convention-
ally comprising of a series of passive networks which unfortunately. though introducing reactive
impedances between the amplifier and the speakers. result in the loss of the advantage of high
amplifier damping factor and renders the speakers prone to overshoots and resonances. An elegant
solution to this problem. described by D. C. Read in Wireless World. involves the use of a series
of active filters splitting the output of the pre-amplifier into three channels. of closely defined band-
width, each of which is fed to the appropriate speaker by its own power amplifier. A design for a
suitable 20-watt amplifier, based on a proven Texas circuit. was also described by Mr Read. The
printed-circuit board for this has been designed such that three amplifiers may be stacked and
mounted together on a common heat sink to achieve a conveniently compact module.

ACTIVE FILTER

Pack
1 Fibregtass PCB (accommo-
dates all filters for one

channet} £1.05
2 Setof pre-sets. solid

tantalum capacitors. 2%

maetal oxide resistors. 2%

polystyrene capacitors £4.20

3 Setof semiconductors £2.65
2 off each pack required for stereo
system

SUITABLE ALSO FOR FEEDING
ANY OF OUR HIGH-POWER
DESIGNS

FRE

R 3%23333333333383

ELEGCTRONICS

TOROIDAL T20 + 20

Developed from the famous Practical Wireless Texan

8593833288888

READ/TEXAS 20wamp. POWER SUPPLY
Pack FOR 20W/CHANNEL STEREO
1 Fibreglass PCB £0.70 SYSTEM
2 Set of resistors, capaci-
tors pre-sets (not includ- Pack
ing O/P coupling capa- 1 Fibreglass PCB £0.50
citors) £1.10 2 Setof rectifiers, zener
3 Sets of semiconductors £2.40 diode. capacitors, fuses.
6 off each pack required for stereo fuse holders £2.60
system 3 Toroidal transformer £4.95
4 Special heat sink as-
sembly for set of 3
a gmplifigra/ £0.85
et of P coupling
. capacitors £1.00 MORE KITS
2 off packs 4. 5 required for ON PAGE 631

steéreo system

for further information please write for FREE LIST NOW!

Designed by Texas engineers and published in
a series of articles in Practical Wireless. The
TEXAN was a remarkable breakthrough in

delivering true 'Hi-Fi performance at excep- -
tionally low cost. Now further developed to
include a true Toroidal transformer, this

slimline integrated circuit design. based upon
a single F/Glass PCB. features all the normal
facilities found on quality amplifiers. including

scratch and rumble filters, adaptable input
selector and headphones socket.

Pack Price
1 Set of all low noise resistors £0.95
2 Set of all small capacitors £1.50
3 Setof 4 power supply capacitors  £1.40
4 Set of miscellaneous parts including

DIN sockets. fuses. fuse holders,

control knobs, etc. £1.90
5 Set of slide and push-button

sw'itches ” £1.20
6 Set of potentiometers an

selegmr switch £2.00
7 Set of all semiconductors £7.25
8 Special Toroidal Transformer £4.95
9 Fibreglass PC Panel £2.50

10 Complete chassis work.

hardware and brackets £4.20

11 Preformed cable/leads £0.40

12 Handbook £0.25

13 Teak Cabinet £2.75

TEAK CASE and HANDBOOK

e, £98.95

KIT PRICE
STILL ONLY
post free (U.K.)

% SPECIAL OFFER %

SLIDER POTENTIOMETER SALE!

Most values 1K~1M lin/log available

Normal price Sale Price
Single 35p 28p
Dual 55p 35p
Knob 15p 10p

'V.A.T. Please add 25%"
to all U.K. orders

(*or at current rate if changed)

U.K. ORDERS—Post free (mail order only)

SECURICOR DELIVERY—for this opfional
service (Mainland only) add £2.00+ VAT per kit

OVERSEAS—Postage at cost+ 50p
special packing. handling

Dept. WWO06

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE
ANDOVER. HANTS SP10 3NN

WW—075 FOR FURTHER DETAILS

waww americanradiahistory com
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PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD - ESSEX
ROMFORD 44473 RM7 9DD

E.H.T. POWERUNIT. 110/240v. 50Hzgiving 5Kv at 50 m/a
METERED OUTPUT. £18.50. P.P £1 50

COPPER LAMINATE P.C. BOARD

8Y2 x 6 x Yi; inch, 3 for 75p. P.P 25p
10x4 x Y, inch, 6 for 75p. P.P. 25p

10% x 5% x s inch, 3 for 75p. P.P. 25p
10 x 82 x'5; inen, 3 for £1. P.P. 25p
17x9% x The inch. 2 for £1.20. PP 75p.

PRECISION A.C. MILLIVOLTMETER (SOLARTRON)
1.5mv. to 15v., 60dB to 20dB. 9 ranges. Exceltent condition
£24. PP £2

TELEPHONE DIALS (new) £1. P.P.15p.
EXTENSION TELEPHONES (Type
706). Various colours. £3.95. P.P. 75p.
RATCHET RELAYS (310 ohm}. Various
types £1.20. P.P. 20p
UNISELECTORS (New) 25 way, 12
Bank (Non bridging). 68 ohms. £6.50.
P.P. 50p

1.000 TYPE KEY SWITCHES.
Single 2 x 4 ¢/0 Locking. 50p. P P. 10p Bank of 4—2 x 4
c/o each switch (one biased), £1.20. PP 15p

OVERLOAD CUT-OUTS. Panel mounting (1% x 1% x Yz2in ).
800 M/A/1.8 amp.-10 amp 45p. P P 5p

UK. orders + 25% V.A.T. surcharge

Wireless World, June 1975

WE REGRET THAT ALL ORDERS VALUE UNDER £5
MUST BE ACCOMPANIED BY THE REMITTANCE.

QUADROPHONIC DECODER MODULE. C8.S5./5.Q. Type,
using |1.C. MC 1312P With siight modification direct substitute
for P.E. "RONDO"' Board. Complete with Data. £4 each

S.T.C. CRYSTAL FILTERS (10.7 Mhz)

445-LQU-901A (50 Khz spacing). £3. P P. 20p

445-LQU-901B (25 Khz spacing). £4. P.P. 20p

V.H.F./U.H.F. POWER TRANSISTORS (Type BLY38). 3 watt
output at 100-500 Mhz. £2.25.P.P. 10p

S
HIGH CAPACITY ELECTROLYTICS

1.000uf/100v {4 x 1%in) 60p. P P. 20p. 1,400 uf/ 200v
(4% x 2in.) £1. PP 20p 2,200ut/100v (4 x 1%1n.) 90p.
P.P. 20p 2,500uf/100v (4 x 2in.) 90p. P.P. 20p. 4,000
+ 3,000ut/70v (4% x 2in) 75p. PP. 20p
10.000ut/25v (4% x 1%in) 75p. PP 20p
25.00011/40v (4% x 2Yan.) £1. P P. 20p

H.D. ALARM BELLS. 6in. Dome. 6/8v. DC £2.75. PP
97p.

M -2
MULTICORE CABLE.

6-core (6 colours) 14/0076
Screened P V.C. 22p per yard; 100 yards at £16.50. P.P
2p a yard, 7-core (7 colours) 7/22mm_ Screened P.V C
22p per yard: 100 yards £16.50. P.P. 2p per yard 30-core
(15 colours) 25p per yard: 100 yards £20. P.P. 2p per
yard

RIBBON CABLE (8 colours) 10m. £1.65. PP. 20p
100m. 8-core 7/.mm Bonded side by side £€11.50. P.P
£1

HIGH-SPEED MAGNETIC
COUNTERS. 4 digit (non reset) 24v
or 48v. (state which), 4 x 1 x 1in. 65p.
P.P. 15p.

5 digit (non reset) 24v. €1.15. PP
15p

3 digit 12v. {Rotary Reset) 2% x 1% x 1%in. £1.30. P.P
15p 6 digit {(Reset) 240v. AC. £3.50. PP 25p

RELAYS. SIEMANS/VARLEY. PLUG-IN. Complete with
transparent dust cover and base 2 pole c¢/o. 45p; 6-make
contact 50p; 4-pole c/o0 contact 60p each P.P. 10p each
6-12-24-48v. types in stock

12v.2 c/0 5 amp. H.D. RELAY, 65p. PP 15p

240v. A.C. RELAY (PLUG-IN TYPE). 3 c/0 10 amp. contact
with base. 85p. PP 25p

10 TURN POTENTIOMETERS (M.P.C.) 10 K ohm. 0.5%

Lin 38mm x 22mm. 14mm Standard-Spindle. £2. PP 15p
{Dials 50p each.)
24v. A.C. RELAY (PLUG-IN). 3 pole c/o 75p. P.P. 15p

2-pole change over. 55p. P.P. 15p

BULK COMPONENTS OFFER. Resistors/Capacitors. 600
new components. £2.50. P.P. 35p Trial order 100pcs 60p.
P.P. 20p

REGULATED POWER SUPPLY. Input 110/24Dv

output
9v DC. 1%z amp

12v. D.C 500 m/a. £4.75. P.P. 75p.

MINIATURE “ELAPSED TIME" INDICATORS. (0-5000
hours). 45 x 8mm 75p.

ADVANCE TRANSFORMERS "'VOLSTAT". Input 242v.
AC.

C.V.50. 38v. at 1 amp; 25v. at 100 m/a; 75v. at 200 m/a
£2.50.P.P 65

C.V.75. 25v. at 22 amp. £3.P.P. 75p

C.V.100. 50v at 2 amp.. 50v. at 100 m/a. £3.75. P.P. 75p
C.V.250. 25v. at 8 amp; 75v. a1 ¥2 amp. £6.50. P.P £1 50

C.V.500. 45v at 3 amp; 35v at 2 amp. £10. P.P £1 75

H.T. TRANSFORMER. Prim. 110/240v. Sec. 400v. 100
m/a. £2.50. P.P. 65p
L.T. TRANSFORMER “"TOROIDAL". Prim. 240v Sec. 30v

at 2 amp. Size 3 in dia thick £1.65. P P 20p

L.T. TRANSFORMER. Prim. 240v. Sec 27-0-27 a1 800 m/a
7 5 amp. £2.25. P.p. 50p

TRANSFORMERS

L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v. 1%
amp. {Shrouded) £1.95. P P. 50p

L.T. TRANSFORMER. Prim_200/250v Sec 20/40/60v at
2 amp. (Shrouded) £3. P.P. 50p

L.T. TRANSFORMER (H.D.). Prim.  200/250v. Sec 18v at’

27 amp . 40v. a1 9 8 amp.. 40v. at 3.6 amp.. 52v at 1 amp.
25v. at 3.7 amp. £17.50. P.P. £2.50

L.T. TRANSFORMER. Prim. 240v. Sec 16-0-16v_at 2 amp
£2. PP 50p.

L.T. TRANSFORMER PRIM. 120-0-120v. Sec 12v. at 1}
amp. 70p. P.P. 20p.
L.T. TRANSFORMER PRIM. 240v Sec 18v 1! amp. £1.

P.P 20p

POWER UNIT (TRANSFORMER/RECTIFIER). Prim
240v.. output 17%yv {unsmoothed) at 1 amp. £1.85. P.P 45p
L.T. 'RANSFORMER (“C* CORE). 200/240v. Secs
1-3-8-9-v. Allat 1.5 amp. 50v. at 1 amp. £2.50. P.P. 50p

L.T. TRANSFORMER ('C” CORE). 200/240v. Secs
1-3-9-27v All at 4 amp £€4.P.P 50p

LY. TRANSFORMER (“C” CORE). 200/240v  Secs.
1.3--27v. All at 10 amp. £7.50. P.P £1.50

L.T. TRANSFORMER ('C"" CORE). 200/240v. Secs
1.3-9-20v. Alt at 4 amp £5.50. P.P 75p

L.T. TRANSFORMER ("C” CORE). 120/120v. Secs
1-3-9-9v. All at 10 amp £6.50. P.P 75p

LY. TRANSFORMER (“C'° CORE). 110/240v. Secs

1-3-9v. 10 amp. 35v. 1a..50v. 7560 M/A £6.50. P.P. 75p

COPY BY RETURN  It's an investment in practical
money-saving and reliability!

+E.V. PRICE STABILIZATION POLICY

beginning of the year. E.V. prices continue to be reviewed at

+E.V. DISCOUNT PLAN

to £14.99; 10% on orders value £15 or more
+FREE POST & PACKING

additional handiing charge of 10p.
+ QUALITY GUARANTEE

rejects. seconds or sub-standard merchandise

All communications to Section 2/6

PRACTICAL PAPERBACKS
FROM

FOULSHAM-TAB

around when

Catalogue 7
issue no 3?
@ UP-DATED PRODUCT

& PRICE INFORMATION
REFUND VOUCHER

We have made it just about as comprehensive and up-to-the-minute as possible
Thousands of items from vast ranges of semi-conductors including |1.C s to components,
tools, accessories, technical information and diagrams are included as well as a refund
voucher worth 25p for spending on orders list value £5 or more. SEND NOW FOR YOUR

PRICES shown in Catalogue No. 7 issue 3 have so far been maintained since the

of making day-to-day price changes next price review due July 1st

Applies to al items except the few where prices are shown NETT 5
In UK for pre-paid mail orders over £2 {except Baxandali cabinets). if under there is an

« All goods are sold on the understanding that they conform to makers’ specifications. No

ELEGC E L

28 ST. JUDES ROAD, ENGLEFIELD GREEN. EGHAM. SURREY TW20 DHB

Tolephone Egham 3603. Telex 264475. Shop hours: 9-5.30 daily. 9-1 p.m Sats

NORTHERN BRANCH: 680 Burnage Lane, Burnage, Manchester M19 INA

Telephone [061) 432 4945. Shop hours. Daily 9-5.30 p.m., 9-1 p.m. Sats

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. P.0. Bax 27. Swarihmore PA 19081

Why hunt

there’s

30p post paid

3-month intervals. Instead

on orders from £5

THE COMPLETE SHORTWAVE
LISTENERS' HANDBOOK
by Hank Bennet £2.10

ELECTRONICS &

PHOTOGRAPHY
by Robert M. Brown & Mark
Olsen £1.85

GETTING THE MOST OUT OF
YOUR ELECTRONIC
CALCULATORS

by William L. Hunter  £1.88%

INDEXED GUIDE TO MODERN
ELECTRONIC CIRCUITS
by Robert L. Goodman £1.90

MODEL SAIlL AND POWER
BOATING . by remote
control

by George Siposs £1.80

RF AND DIGITAL TEST
EQUIPMENT YOU CAN BUILD
edited by Wayne Green £1.95

AMATEUR FM CONVERSION
& CONSTRUCTION
PROJECTS

by Ken Sessions, Jnr.  £2.10

CAR-STEREO SERVICE &
INSTALLATION

by Paul Dorweiler & Harry
Hansen £1.95

COLOUR TV TROUBLES

(FACTBOOK)
by The Editors of Electronic
Technician/ Dealer £2.30

ELECTRONIC TEST

EQUIPMENT — and how to
use it

by Joe Risse £1.85
ELECTRONICS UNRAVELLED
— A new commonsense
approach

by James Kyle £1.90
SIMPLIFIED COMPUTER
PROGRAMMING — The easy
RPG way

by Kelton Carson £1.95

FOULSHAM-TAB LTD.

YEOVIL ROAD, SLOUGH, BERKS.

www americanradiohistorv com
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bank 8-push button assembly;

Ex-BEA CONTROL UNITS by UNIVAC
A free-standing, modern style diecast case consisting of:

2-50way gold-plated plug and sockets! sub-assembly with 3-multiway switch assemblies: 4-decade
push button assembly with electrical reset: 2-decade push button assembly with electrical reset: single-
1-decade lamp assembly:
assembly; 4-decade thumb wheel assembly; 16 =bit inline card code assembly; 6—13way plus and sockets.

1-2-decade iamp assembly; 1-12 X 3-lamp

Limited stocks at £1 2.50 ea plus £2 carriage

ALSO MODERN STYLE
TYPEWRITER
KEYBOARD

with 21 separate function keys. Housed in
slimline diecast case. Transistorised.
No information but a "buy” at
£15 ea plus £2 carriage

MARCONI TF801A/1 Signal Generator 10 to
310 MHZ £565 ea.

MARCONI TF8018B Signal Generator £120 ea.
MARCONI TF801C Signal Generator £180.
MARCONI TF791B Carrier Deviation Meter
£30 ea.

MARCONI TF934/2 FM Deviation Meter £35.
MARCONI TF1020A RF Power Meter 150
and 300 Watts. As New £75 ea.

MARCONI TF1020A RF Power Meter 50 and
100 Watts. As New £50 ea.

MARCONI TF1094A/S HF Spectrum Analyser.
Late model. Must go. £160.

MARCONI TF1434/2 Counter Range extension
unit 10-100MHz £25 ea.

KELVIN & HUGHES Single Channel Recorders
with spare paper £18 ea.

HEWLETT PACKARD Power Meter 1TmV to

£27 .50 ea.

WESTON THERMOPROBE
degrees Centigrade £70.
WANDEL & GOLTERMAN TFEK41
Meter £60.

PROSSER SCIENTIFIC INSTRUMENTS
Model A100 Waveform Generator. Muilti wave
forms £160.

RHODE & SCHWARZ Admittance Meter
VLUK-BN3511. As new £140.

TEKTRONIX Oscilloscope type 545B. Main
frame only. As new condition £370.

HEWLETT PACKARD DB Oscilloscope type
175A. 3dB-50MHZ twice. Large 6 X 10cm
screen £185.

AIRMEC 4 trace Oscilloscope. DC to 3MHz.
Good condition £50.

PYE SCALAMP GALVANOMETER. Hammer

—60 to +100

Level

Standard mains

input. Outputs: +250V DC
200MA: +18v DC 2A: +6V DC 8A; —3.5v DC
100MA; -6V DC 8A; —18V DC 4A; 25V AC
160MA. Ali DC lines will withstand short-
circuits to earth. With copy of manual £20 ea.
DUAL TRACE PLUG-IN units for CD1212
Scopes DC-24MHz £35 ea.

TEKTRONIX Colour Monitor type 654 £550.
MARCONI TF2950 Mobile Radio Test Set £650.
TEKTRONIX RM527 Waveform Monitor £250.
TELONIC Sweep Generator SM2000/1. Main
frame with 0~20kHz plug-in £300. ’
COLLINS RECEIVER IP-10ULR. 90MHz to
10GHz in 8 bands. Panoramic. Analyser or DF
modes. With power unit £350 ea.

HUNDREDS OF SQ. FT. packed with
CLEARANCE ITEMS, TEST GEAR ETC.

300V dB scale £20.
DAWE Digital Printer

type 3094A.

grey. Tested £5 ea.
As new

SOLARTRON Multipurpnse stab PU type 1094.

for LISTS.

All individually priced. CALL or SEND

EX-MINISTRY CT436 Double
Beam Oscilloscope DC-6 megs.
Max Sensitivity 10mv/cm. Small
compact. Size 10 X 10 X 16in.
Suitable for Colour TV servicing.
Price £85 each including copy of
manual.

HARTLEY 13A Double Beam
Oscilloscope TB 2c¢/s—750
kc/s. Bandwidth 5.5Mc/s.
Sensitivity 33Mv/cm. Calibra-
tion markers 100kc/s and
1Mc/s. £30 each.

TELEPHONES

MODERN STYLE 706 BLACK OR TWO-TONE GREY £3.75 ea.P.&P.

45p. STYLE 7006 TWO-TONE G
HANDSETS—complete with 2 i
DIALS ONLY. 75p ea. P. & P. 30p.
STILL AVAILABLE MODERN
OR GREEN WITH A PLACE TO
£3.00 ea. P. & P. 45p.

REEN OR GREY £3.75 ea. P. & P. 45p.
insets and lead 75p ea. P. & P. 37p.

STANDARD TELEPHONES IN GREY
PUT YOUR FINGERS LIKE THE 746.

CAPACITOR PACK 50 Brand new components
only 50p. P.& P. 27p.

P.C. MOUNT SKELETON PRE-SETS.
Screwdriver adjust 10. 5 and 2.5M @ 2p ea.
1M. 500, 250 and 25K @ 4p ea. Finger ad-
just 10, 5 and 2.5M @ 3p ea. 1M. 500. 250 and
25K @ Bp ea. Min. P. & P. 15p.

2 Twin Y0/60 pf ceramic: 2 min strips with 4
preset 5/20 pf on each: 3 air spaced preset
30/100 pf on ceramic base. ALL BRAND NEW
25p the LOT. P. & P. 15p.

PHOTOCELL equivalent OCP71. 13pea
MULLARD OCP70 10pea.

GRATICULES. 12 cm. by 14 cm. in High
Quality plastic. 15p each. P. & P. 8p. -

Beehive Trimmer 3/30 pf.
8rand new. Qty 1-9 13p ea, P. & P. 15p:
10-99 10p ea P & P. 25p: 100-998
7pea.P.&P. free.

DELIVERED TO YOUR DOOR 1 cwt. of
Electronic Scrap chassis. boards. etc. No
Rubbish. FOR ONLY £4. N. Ireland €2 extra
P.C.B. PACK S & D. Quantity 2 sq. ft.—no
tiny pieces. 50p plus P. & P. 25p.

TRIMMER PACK, 2 Twin 50/200 pf ceramic:

Vvast quantity of good quality components
—NO PASSING TRADE— so we offer
3 LB.of ELECTRONIC GOODIES
for £1.50 post paid.

HF Crystal Drive Unit. 19 in. rack mount.
Standard 240V input with superb crystal oven
by Labgear {no crystals) £5 ea. Carr. £2.

ROTARY SWITCH PACK—-6 Brand New
switches (1 ceramic: 1-4 pole 2 way etc.).

§0p.P. & P. 25p.
BOURNS TRIMPOT POTENTIOMETERS.

20: 50: 100: 200; 500 obms: 1 2:2.56:5:10:
25K at 35p ea. ALLBRAND NEW.

RELIANCE P.C.B. mounting. 270: 470;
500 ohms: 10K at 35p ea. ALL BRAND NEW.

VENNER Hour Meters—5 digit. wall mount
—sealed dase. Standard mains. £3.76 ea.
P.& P.56p.

TRANSFORMERS. All standard
Gard/Parm/Part. 450-400-0-400-450.
MA.2 X 6.3v. £3 ea.

FANTASTIC VALUE
Miniature Transformer. Standard 240V
input. » 3V 1 amp output. Brand New.
65p ea. P. & P. 20p. Discount for
quantity.

inputs
180

FIBREGLASS PRINTED CIRCUIT BOARD.
Brand New. Single 'or Double sided. Any
size 14p per sq. in. Postage 20p per order.

HIGH VALUE PRINTED BOARD PACK,
no two boards the same—no short leaded
computer boards. £1.75 post pard.

METER PACKS—3 different meters for £2.
P.& P.55p.

RESETTABLE COUNTERS—4 digit by
Stonebridge/Sodeco. 1.000 ohm coil. €2 ea.
P. & P.35p.

E.H.T.CAPACITORS
1 mfd 7 5KV working. 2 mfd 5KV working.
8 mfd 2.5KY working, 0.5 mfd 10KV
working £2 each.

RAPID DISCHARGE
1 mfd 5.6KV £2.50 ea. 0.9 mfd 15KV
£3.50 ea. 0.15 mfd 120KV £7 ea. Carriage
extra.

DON'T FORGET
YOUR MANUALS
SAE WITH
REQUIREMENTS

35p.

LOW FREQUENCY WOBBULATOR

For alignment of Receivers, Filters, etc, 250KHz to 5MHz, effective to 30MHz on harmonics. Three controls—RF level, sweep
width and frequency. Order LX63. Price £8.50 P. & P. 35p.
As above but can have extended cover range down to 20KHz by addition of external capacitors. Order LX63E. Price £11.50 P. & P.

Both models can be used with any general-purpose oscilloscope. Requires 6.3V AC input. Supplied connected for automatic 50Hz
sweeping. An external sweep voltage can be used instead. These units are encapsulated for additional reliability, with the exception
of the controls (not cased. not calibrated).

20HZ to 200KHZ

SINE AND SQUARE WAVE GENERATOR

WIDE RANGE W

OBBULATOR

5 MHZ t0 150 MHZ (Useful harmonics up to 1:6 GHZ) up to 15 MHZ sweep width.

In four ranges. Wien bridge oscillator thermistor stabilised. Separate | Only 3 controls preset RF level, sweep width and frequency. Ideal for 10-7 or TV

independent sine and square wave amplitude controls. 3V max sine
6V max square outputs. Completely assembled P.C. Board, ready to use.
9 to 12V supply required. £8-85 each. P. & P. 25p. Sine Wave only

£6-85 each. P. & P. 25p.

IF alignment, filters, receivers. Can be used with any general purpose scope. Full
instructions supplied. Connect 6-3V AC and use within-minutes of receiving.

All this for only £6-75. P. & P. 25p. (Not cased. not calibrated.}

TRANSISTOR INVERTORS

TYPE B
Input: 12V OC

TYPE A
Input: 12V 0OC
Dutput: 1.3kvV AC 1.5MA

Price £3.45 Price £4.70

Dutput: 1.3kV OC 1.5MA | Output: 1.5kV to 4kV AC 0.5MA

TYPEC
Input: 12V to 24V OC

Price £6.35
Postage & Packing 36p

Dutput: 14kV OC 100 micro amps at 24V.
Progressively reducing for lower input voltages

MAKE YOUR SINGLE BEAM SCOPE

INTO
TYPED
Input: 12V to 24V OC

for ON

Price £11 STILL

A DOUBLE WITH OUR NEW

LOW PRICED SOLID STATE SWITCH.
2 HZ 10 8 MHZ. Hook up a 9 volt battery and
connect to your scope and have two traces

LY £6-25. P. & P. 25p.
AVAILABLE our 20 MHZ version

at £9-75. P. & P. 25p.

Unless stated — please add £2.00 carriage to all units.

VALUE ADDED TAX not included in prices—please add 8%
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order
Open 9 am to 6.00 pm any day (later by arrangement.)

CHILTMEAD | T

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605/659I6
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| -the lowest prices!

. C,S NOW WE GIVE YOU 50w PEAK (25w
74 Series T.T.L. I. R.M.S.)PLUSTHERMAL PROTECTION!
BI-PAK STILL LOWEST IN PRICE FULL SPECIFICATION ' The NEW AL60 Hi-Fi Audio Amplifier
GUARANTEED. ALL FAMOUS MANUFACTURERS FOR ONLY £4.25
1 25 100+ 7453 o11 s 02; 10055 g “100 gz . 1“‘)0;0 @ Max Heat Sink temp. 90°C. | @ Thermal Feedback
8N7400 0.16 0.14 0.13 R . b 0.13 L . 5 E .
Sy oif 0di 513 | sN7ass 015 014 013 | 8N74l>s £170 £165 £1.60] © Fremuenoy Response 20Hz | @ Latest Design Improvements
8N7402 015 014 013 | SN7i60 015 014 013 | SNTISS £1.20 ELLS £L10 to 100KHz @ Load—3, 4, 8 or 16 ohms
8N7403 015 014 013 | SN7470 032 028 027 N74156 . £1.15 £1.10 istorti than 0.1% . g f q
BNTiea 0a5 014 013 | SNTH72 035 058 04y | SN74157 £100 085 0s0) @ Distorton better than 0.1% .| @ Siknal to poise atio 804B
8N7405 0.15 0.14 0.13 BN7473 0.41 0.39 0.35 8N74160 £1.40 £1.35 £1.30 @ Overall size 63mm x
B8N7406 0.38 0.34 0.31 BNT7474 0.41 0.39 0.36 BN74161 £1.40 £1.35 £1.30 @ Supply voltage 15-50 volts 105mm .. 13mm
8N7407 0.39 .34 0.31 8N7475 0.80 .68 0.56 8N74162 £1.40 £1.356 £1.30 . 8 q 8
8N7408 0.25 8.2‘1 0.23 8N7476 0.44 8_43 0.42 gN74163 £1.40 £1.35 £1.30 Eupecna]]_y designed to a strict spemﬁcgt:on. On!y the finest compo-
gN7409 025 024 0.23 8N 7480 0.80 0.58 0.55 SN74164 £1.80 £1.76 £1.70 nenta have been used and the latest solid state circuitry incorporated
8SN7410 015 014 013 8N7481 £1.10 £1.05 £1.00 gN74165 £1.80 £1.75 £1.70 in this powerful little amplifier which should satisty the most eritical
SN7411 025 024 023 | BN7482 090 085 080 | SN74166 £1.80 £1.55 £1.50f AF. enthusiast.
8N7412 0.28 0.27 0.28 BN7483 £1.20 £1.15 £1.05 8N74174 £1.80 £1.5 £1.50
BN7413 0.32 0.31 0.30 8N7484 £1.00 0.97 0.95 7 o FULLY BUILT—TESTED and GUARANTEED
J ] HN74175 £1.10 £1.06 £1.00
8N7416 0.30 0.29 0.28 8N7485 £1.80 £1.55 £1.50 8N74176 £1.26 £1.20
8N7417 030 0.20 o028 | SuTiss 088 081 033 | GNoan £11'25 £i‘20 ﬁ:g
8N7420 0.15 0.14 0.13 8N7489 d b £3.5 b a o .
§N7422 030 029 028 | SN74% 085 063 060 | 8N74180 £1.25 £1.20 £L15 STABILISED POWER £3 -25
8N7423 040 039 038 | SN7491 £1.10 £1.06 £1.00 | 8N74181 £3.95 £3.85 £3.75
8N7425 0.40 0.39 038 | SN7492 074 071 0.64 x MODULE SPM80
aN7426 0.40 038 038 887193 074 071 084 S.'74182 £1.25 £1.20 £1.16 . .
8N7427 0.40 038 038 SN7404 085 082 076 8N74184 £1.80 £1.75 £1.70 SPm8O0 is especially designed to power 2 of the A'L60 Amplifiers, up to
8N7428 045 042 0.40 8N7495 0.85 082 075 8N74190 £1.85 £180 £1.85 15 watt (r.m.8.) per channel simultaneously. This Tnodule embodies the
8N7430 0.5 0.14 013 | SN74% 086 083 0.8 | 8N74191 £1.85 £1.90 £1.85 latest components and circult techniques incorporating complete short
BN7432 0.40 0.38 0.38 8N74100 £1.50 £1.45 £1.40 SN74102 £1.95 £1.80 £1.85 circuit pmbgctmm\} ith the addition of the Mains Transformer BmT80,
8N7433 0.42 040 0.38 8N74104 0.80 058 0.55 e : : . b the unit will provide outputa of up to 15 amps at 45 volts. Size:
8N7437 0.35 032 030 8N74105 080 058 055 8N74193 £1.80 £1.90 £1.85 63 mm X 105 mm X 20 mm. These units enabie you to build Audlo
8N7438 036 o35 o590 | SN74107 044 04 040 | BN74104 £1.30 £1.25 £1.20 Systems of the highest quality at a hitherto unabtainable price. Also
8N7440 0.15 014 013 | SN74110 060 0556 0.50 | 3N74195 £1.10 £1.05 £1.00 kieia‘l for Ilxxé|en>' ou{;r, ;Dplb::ca['-lmnsl bmgll‘ud{ng]: Jlmcloo Systems, Public
BN7441 074 071 o084 | BNT41I1 090 0.88 085 | 3NT4196 £1.20 £1.16 £1.10 PHIEE D M ETrm WAL G, (I TSGR, Sk
18 J
S8NT#42 074 071 064 | SNTHIIE £L00 088 090 | 8NT4107 £1.20 £115 £1.10 TRANSFORMER BMT80 £2.75 p. & p. 40p
8N7443  £1.20 £1.16 £1.10 | SN74119 £1.50 £1.40 £1.30 | gyv74108 75 £2.70
BN7444 £1.20 £1.16 £1.10 | SN74121  0.50 048 0.45 S £2.75 £2.70 £2.85
8N7445 £1.80 £1.55 £1.50 | 8N74122 070 068 (.65 8N74199 £2.60 £2.40 £2.30 K
S fise nifs £36 | e 07 0% 8% | e memmwnts | STEREQ PRE-AMPLIFIER  «
8N7447 £1.10 £1.07 £1.06 | BN74141 085 082 0.79 | for quantity price. (TTL 74 Seriea
8N7448 £1.10 £1.07 £1.06 8N74145 £1.30 £1.25 £1.20 only) data is available for the
BN7450 0.5 0.14 0.3 | SN74150 £160 £1.40 £1.30 | above series of LC.'s in booklet
AN7451 0.15 0.14 0.13 8N74151 £1.10 £1.05 £1.00 form. Price 35p.
Built to a specification and NOT a price, and yet stili the greateat value on the market,
INTEGRATED CIRCUIT PAKS a . the PA100 stereo pre-amplifier has been conceived from the latest circuit techniques,
Manufacturers “Fall Quts'* which include Functional and Part-Functional Units. These are claaged as ‘out-of- Designed for use with the ALB0 power amplifier system, this quality made unit
apec’ from the maker's very rigid specifications. but are ideal for Iegmlng about 1.C's and experimental Woyk. incorporates Do iess than eight silicon planar transistors, two of these are specially
Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price | . |ected low noise NPN devices for use in the input stages.
UICH0=1247400 0.54 VIC46 =5 X 7446 0.54 UIC90 =5 X 7490 0.54 | Three switched stereo Inputa, and rumble and scratch filters are features of the
UIC01 = 12X 7401 0.54 X 7448 0.54 UICH1 =5 x 7491 0.54 | PA100, which also has a STEREOQ/MONO switch, volume, balance and continuously
UIC02=12x 7402 0.54 12x 7450 0.54 VIC92=5x7492 gg“ variable bass and treble controls,
UIC03=12 x 7403 0.54 12 % 7451 0.54 UIC93 =5 X 7493 *0.64 .
UIC04=12x 7404 0.54 2x7453 0.54 UIC94 =5 x 7484 0.54] SPECIFICATION: s
UIC06 =12 X 7405 0,54 2% 7454 0.54 UICY5 =5 x 7495 0.54] Frequency response 20Hz—20kHz 41dB Bass control +15dB at 20Hz
UIC06=8X7406 0.54 2 X 7460 0.54 UICH6 =5 x 7496 0.54] Harmonic distortion better than 0-1%, Treble control 4 15dB at 20kHz
UIC07 =8 X 7407 0.54 X 7470 0.54 VUIC100 =5 x 74100 0.54] Inpute: 1. Tape head 3-26mV into 5S0KQ Filters: Rumble (bigh pass) 100 Hz
UIC10=12X 7410 0.64 x7472 0.564 UIC121=5x74121 0.54 2. Radio, Tuner 75mV into 50KQ Scratch (low pass)  8kHz
UIC20=12x 7420 0.54 UIC73 x 7473 0.54 UIC141="5x 74141 0.54 3. Magnetic P.U. 3mYV into B0KQ Slgnal/nolse ratio better than +65dB
U1C30=12x 7430 0.54 UIC74=8x 7474 0.54 UIC151 =5 x 74151 0.54] All Input voltages are for an output of 250mV. Input overload +26dB
UIC40 =12 X 7440 0.54 ULC76=8x 7476 0.54 UIC15 % 74154 0.54] Tape and P.U. inpule equalised to RIAA curve Supply +35 volts at 20mA
UIC4L=5 x 7441 0.54 UICB0 =5 x 7480 0.54 UIC193=5 x 74183 0.54 ] within 41dB trom 20Hz to 20kHz. Dimensions 292 x 82 x 35 mm
UIC42=5 x 7442 0.54 VIC81=5x 7481 0.54 UICi99="5x 74199 0.54 I £ 1 4 25
UIC43=5x7443 0.54 UIC82 =5 x 7482 0.54 UICX1=25 Assorted 74's 1.85 Lon Y -
UIC44=5 x 744 064 UICB3 =3 X 7483 054 Packa cannot be spiit. but 25 | MK 60 AUDIO KIT
UIC45 =5 7448 054 BHESORIRED o2 assorted piecen (058 =% Y Comprising: 2x ALBO, 1x SPMB0. [ x BTM8O. 1x PA 100, 1 front panel. 1 kit of parts to include on-
LIN off switch. neon indicator, stereo headphone sockets plus instruction booklets. Complete Prices: £20.78
EAR I.C'’s—FULL SPEC. plus 45p postage.
Type No o i . | DTL 930 SERIES TEAK 60 AUDIO KIT
5 0.5 4 0.45 LOGIC I.C's Comprising: Teak vencered cabinet size 165" x 113" x 31", other parts include aluminium chassis, heatsink and
;r‘:;gg,. 838 g?g 8?3 Tvpe 1 25 100+ ?oucA':'élTNs'LlN E front panel bracket, plus back panel and appropriate sockets etc. Kit price: £8.95 plus 45p postage.
72110 035 033 030 [BPos0 015 0l 013 .<
12741 030 o020 o32s |Besz o018 o015 o1 | pudn ik ERETOE TWO' Rangen ALIO/A LZO/A L30 AUDIO AMPLIFIE R
72741C 028 027 028 JBLPess 01§ 015 014 § pROFEESIONAL & NEW LOW COST
1274110 030 020 028 [BPS 016 015 0 Y proR TYPE No. 1-24 25-99 100up MODULES
72147 085 0.80 075 BP93E 016 015 014 R 790 14 pin type p 80p 27p
27481 0.38 038 034 [BPS4s 016 015 Ol F 14916 38 35p 32 The AL10, AL20 and AL30 unlts are
SLP0NE 059 045 040 [BP35 030 028 025 ) 15094 " 75p 70p 68 similar in their sppearance and in their
SLI01C 0.50 045 040 BPo46 015 0,14 013 § 10w CO8T No. P v P general specification. However, careful
$1.702C 050 045 040 |BP948 030 028 025 N pro, " e Mp 12 B in of the plastic powsr device has
L AA203 0.80 070 080 BE951 0-70 0-65 060 § gpa1s . 17 15p 13p resulted in a range of output powers from
TAA293 £1. 085 080 |BPUS2 015 014 013 53 8 pin Ly PR Ol P g
TAAB30A £185 £180 £170 |BPass 045 043 040 lEIDIFnIEE 280 1% QI The versatiiity of their design makes them
pAT03C 0.28 0.24 BP9084 0-45 0-43 0-40 ideal for usei }re ord players, tape recorders
pA709C 020 018 018 BPoy97 045 043 040 | NUMERICALINDICATOR TUBES al for use in record p  tap iine
i N A . . T ipti sterco amplifiers and cassette and cartridge
}u‘{; ]lé 0.35 0,33 0.30 BEDCEY 0-45 0-43 040 35}];“- Mi Description — £1.20 tape players in the car and at home.
/ 0.36 0.33 0.30 mnitron i .20
BABGO £1.50 £1.45 £1.40 MAN 3M. LED. 7-ségmemt -
;gggg £1.50 £1.45 £1.40 BI PAK 1 975 0-127“ £1.90 Parameter Conditions Performance
£1.50 £1.45 £1.40 = All wdicators 0.9 + Decimal _point. —_— e = e T o
76660 085 083 080 fA]l side \'1(‘:\|||g Full ‘(le f(})r ali HARMONIC DISTORTION Po—3 WATTS f—1KHz 0-25%
1.M380 £1.00 087 085 CATALOGUE & LISTS | 1vys available on requed - = ——s—='7 — .
N 065 R0 050760 SHPBO STEREO HEADPHONE COADIMBEDANCE = =L
NFis6 095 093 090 {Send S.A.E. and 10p S —— — = T
416 ohms impedance.  Frequency INPUT IMPEDANCE f=1KHz 100 k2
lly)sn 3166 TRIPLE 68 BIT Th TE R E rfspﬂ}nst’ {20 n]u 20.0()(>llz.ISu-m1 MonoG o . v — | —= = = i S
DYNAMIC SHIFT REGISTER s o switch and volume controly £4.85 RE o 4 Po—2 WATTS 50 Hz-25KHz
g;rL ‘Compatible. Low Clock — e % I 20 _““‘QE"‘@‘Q‘E?PONF S8 — —- —_
pacitance. High S8peed Diode e 'Stereo 20° amplitier is mounted, ready wired and . N VITY RATED O/P Ve=25V. R1=80 {=1KHz | 75mV. RMS
Protected Inputs Wired "OR’ tested on a one-piece chassis measuring 20 cm. X BE\_S_I_TI _——IT for P,/ — . — e — — s
Capability SPECIFICATION 14 ecm. x 505 cm. This compact unit comes DIMENSIONS 3" %24 x1”
BHEET AVAILABLE £} each fﬂll!lblew b“ ith on/oft switch volume control, -
halance, bags and treble controls, Trans-
TEAK VENEERED former, Power supply and Power amps. The above table relates to the AL10, AL20 and AL30 modules. The following table
CABINET for: (‘“m"'t"ellykprl‘ﬂ'»et’lr ll;mn;tpanel;anga mx;)tch~ outlines the differences in their working conditions.
ng control knobs. e 'Stereo X 8 been:
STEREO 20 designed to fit into most turntabie vlinths
TC 20. £3.95 p&p 45p | without interfering with the mechan.sm or, Parameter l AL10 AL20 AL30
I 7 Toudspeskey | aitermatively, into a separate cabinet, “o, Wy “ 08 a— — — 5 ——— g
System Enciosure kitin {eak Qutput power 20w peak. Input 1 (Cer) K J 1\~ . Maximum Supply Voitage 25 30 30
ve including speake 300mV into 1M. Freq. rea. 25Hz-25kHz. ——— —f ———f—— —
Re (ail price £4;.50 D.; Input 2 (Aux.}) 4mV Into 30K. Harmonic Power output for 2% T.H.D. 3 watta 5 watta 10 watts
pr. bUR SPECIAL -PRICE diswrv.]ilon. Bass control +12dB at 60H:z o (RL=8QQ f=1KHz) RMS Min. RMS Min. RMS Min.
N typically 0-269% at 1 watt. Treble con.
£30 per pair P. & P.£3 ONLY & £|4'45 pép 45p PRICE £2.50 £2.85 £3.20

WHILE__STOCKS ~ tasT! | *1idBat likHz

3 TERMINAL POSITIVE PA 12. PRE-AMPLIFIER SPECIFICATION All prices inclusive of V.A.T.  Giro No. 388 - 7006

¥(?.SL;,II::K?ER_ XEFngL,“AITORS The PA 12 pre-amplifier has been designed to match into § Frequency response— Piease send oll ordert direct to warehouse and despatch department
o o £1.35 Jmost budget stcreo systems. It is compatible with the 20Hz-50KHz (—3dB

99 4 RS
{iﬁ?i?%}{iﬁ NN MVRI\) £198 JAL 10, AL 20 and AL 30 audio power amplifiers and it | Bass control— <
pA7813/LH| 15V Equv to MVRISV)  £1.36 can be suppiied from their associated power supplies. 4+ 12dB at 60H ’
DAT818 18V - £1.35 { There are two stereo Ainputs, one has been designed for use | Treble control-— F
o I with *Ceramic cartridge while the auxiliary input will +14dB at 14K Hz .

?RANSFORMERS :glt mout,ﬂ'h{a.gnetlc lcartridge?. Full details are «iven in || *Input 1. lmpedance F

g e specification table. The four 1 Meg. ohm i
T481 (Use with AL10) £1.80 P. & P. 22p. controls are, from left to fight: PRICE Sensitivity 300mV y i L

T538(Use with AL20 & AL30) £2.30P. &P 22p | (rlum o0, o OO0 € . —
: ’ ., put 2. Impedance

srsolfee iAo o 7op & 40p NI b S e < £.4°3D 30 K onms P.O. BOX 6, WARE - HERTS
84mm x 35mm Sensitivity 4mV * H »

POWER SUPPLI ES FRONT PANELS FP12 50 Postage and packing add 20p. Overseas add extra for airma.
P8 12. (Use with AL10, AL20 & AL30) £3ggg B Minimum order 55p. Cash with order pleas

SPM 80. (Use with AL6®) :
Guaranteed Satisfaction or Money Back
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STD.
NAT

SYNCHROS

X STOCK Requirement Schedules please

TYPE TAD
Dims 48 86 85 18 150
mpagans Y M X 0 M M
- L] 42 5 g 106 )10
§ S0.A £363 D8 £400 40 £546
500.A 334 @351 €372 W62 532
A 2] 344 D64 1453 6523
IW0C £330 £3.49 D67 €457 526
WOVAC €347 £366 D384 4T3 €49
TYPE SA
oims 43 sl 5 82
" H X X x
L] 51 6t 76
S0uh g352 6359 €387 412
S00uh €321  £328 €353 €376
ImA an e 848 92
Iw0C  f315  £322 €350 £376
300vAC €339 €339 €367 392

FOR YOUR PRODUCTION REQUIREMENTS USE

ALPS PANEL METERS

FULL RANGE PRICE LIST—SAE PLEASE!

SPECIALIST STOCKISTS OF SERVOMOTORS SYNCHROS, MAGSLIPS METERS AND CONNECTDRS

CSemw a.no[ é:[eclronic CSales og{

Estabiished 1953

24 HIGH ST., LYDD, KENT. Tel. Lydd 20252 (STD 0679) VAT No. 201-1296-23 TELEX 965265

SOLAR CELLS. Ferranti silcon MSIIBE. active area 390 sq mm. Open
CCT voltage 650mV at 3000 lumens/sq ft. Shi. Cct Current BOmMA
Optimumn load 90 ohms. Dia 34mim. Thickness 6mm. Ex made up panel
£1.35 (inc P& P.and VAT)

TELEPRINTER PAPER. Standard rolls, 1 ply £4.40 per doz. 2 ply £4.40

per doz. 3 ply £4.80 per doz. 4 ply £5.10 per doz. All P.Pd U.K. Telex
your order now.

We are agents for

The Japan Servo range of Servomotors, Generators,
Gearboxes, etc

The Tamagawa Seiki range of Servomotors, Special
purpose motors, Syncrews, Aircraft Instruments, etc

The Nippo Denki range of Miniature AC and DC Servo and
Special purpose Motors.

The Nikko Denshi range of Quartz Crystal Oscillators and
Crystal Filters.

The Alps Keiki range of Panel Meters. High.quality coupled
with realistic prices.

The Tomita range of manufactured Ferrites and Winding
Machines.

Please advise us of your requirements, we are extremely
competitive for production quantities

quantity di to » ers
w wl Y
-0 iy, G2 i TYPE SR
o & 2T |
N ’4,).,% L Dims kel 8 o2
Hoom X . .
= 50 72
S0k €393 fAIB fa42
500 A 3730 D38 £4.08
m @313 813 3
15¢0C £3.60 £3.84 00
30vAC fx K] 387 [2¥<3

PANEL DISPLAY RECORDING CAMERA. Manufactured A.G.).
Specifically for the recording of complex instrument disptays on 2%in x
2%in. shots Fitted BOmm F3.5 lens. Shutter speeds 1/100. 1/50
1/26 sec and ume exp Focusing at 1.75 to 50ft. in 18 steps. Aperture
sttgs. F3.5 to F22. Prismauc viewfinder and tacility for viewing direct on
ground glass screen. Rotating filter attachment Cord film advance and
shutter cock with septe Button control and eiectrical release facitity (24V
©C) Spool holds 40 exposures. Camera may be wall mounted on bracket
supplied Tripod mounting socket provided. In wooden case. Two grades
available ‘as new’ Grade A £35.50 (inc. P and P and VAT) Somewhat
used but serviceable Grade B £28.40 (inc. P & P and VAT)

TAPE STORAGE CANS. Brand new finished steel cans originally
intended for 16mm him but ideal for storing 7in reels of tape Our iast

UNLESS INDICATED OTHERWISE
ALL PRICES INCLUDE 8% VAT

LEMANIA AIRCREW CHRONOGRAPHS

Stanless Steel case with screw
back. Juninous hands and mark-
ings. One:fifth sec. sweep hand
controlted independentty of main
movement by press 1o start.
strop and return to zero button
15 jewel movement Many of
these watches are as new but alt
have been completely over
hayled and checked for accur-
acy. Fitted strap. White face £18.30. Black tace £19.25 nc P & P All

against i .

GS WATCHES all with brushed stain
less steel case with screw back and black
taces Manufactured by CYMA VERTEX
RECORD. etc., o a standard specifica-
tion Compietely overhauled. Fitted strap
£8.85:nc. P & P We also have limited
quanuties of these watches by OMEGA,
LONGINES. BUREN. HAMILTON
JAEGER LE COULTRE and IWC at
£15.30inc P & P

DRY REED INSERTS

En 5e 4
P ==}

V ems =
N

Overall length 1.85in. (Body length 1 1in ). Diameter 0.14in. 1o switch up
to 500mA at up to 250vDC. Gold clad contacts 74p per doz £4.15 per
100. £29.95 per 1.000. £272 per 10.000. Ail carnage paid U K
Operating Magnets 95p per doz, £6.95 per 100. £67 per !.000 All
carnage paid U K

Operating Coiils for 1 2v supply 1o accept up to four standard reeds £2.50
per doz. £12.60 per 100. All carriage paid U K

Heavy duty type. (Body length 2in) Diameter 0.22in 1o switch up ta 1A
at up to 260vAC Gold ciad contacts. £1.45 per doz  £6.95 per 100
£52.00 per 1.000 Changeover Heavy Duty type £2.80 per doz All
carriage paid U.K

Magnets for HD reeds £1.50 doz Very tew colls available for HD reeds

supply of these items was quickly exhausted at 30p each but as a result of
TYPE SAGSE a massive new purchase we can now offer a case of 55 at £5.65 inc P & OVER wo’ooo IN STom
Matric siz8 62 x T6mm P and VAT Sample order 10 for £1.30 ;nc. P & P and V.A T MULTIWAY AND R.F. CONNECTORS
50k 6.5 by twenty different companies! Send us your detailed
500 .4 £6.26 SERVO SYSTEM TEST EQUIPMENT IN STOCK. To make up transfer v
|.A“ £6.06 function analyser include VLF generators. etc Why not reserve by requirements quoting Nato numbers if known
14 .16 telephone and spend a day by the sea when you collect and have your ‘I’ELE)_( 965265
1500C £6.16 equipment demonstrated? Metal Oxide Resistors
Tv0C £6.16
CONTINENTAL CUSTOMERS - we have a direct tink by air from Lydd (ELECTROSIL & WELWYN)
0 Beauvais (also Channel islands) and are 35-45 minutes drive from - .
ALL ABOYE PRICES INCLUDE Dover-Folkestone with direct hovercraft and sea lmks with France and Tantalum Capacitors
P. & P. and VAT Belgium {KEMET, ITT, PLESSEY, ETC)
c t S 1 I- t
- -
o a1 I\[3]Peripherals and Systems for Data Processing
AND _SEF Syst Equi tand C t
3 ystems, Equipment and Components

Mini~-Computer
Exchange

Our Mini Computer Exchange has systems for immediate
delivery at greatly reduced prices. A few examples of our
stock include

PDP8E 12K Rack-mounted Processor
complete with High-Speed Paper Tape
Reader and Punch.

PDP8L 8K Processor (pictured below)

PDP11/15 4K Processor.

PDP11/20 24K Processor.

RF11/RS11 Discs.

DEC High Speed Reader Punch for PDP8I.

PDP8E Modules — Databreak, Bootstrap.
Powerfail.

Ring now for prices. Other
models becoming available all
the time — let us know your
requirements.

PAPER TAPE PUNCHES & READERS

TELETYPE BRPE 110
tps Synchronous Punch
5/1/8 channel. Selt-con-
lained mains-operated
unit consisting of punch
unit. base. motor and tape

INVAC P135 soienold

acluated punch. 35 cps,
5/6/7/8 channel. Com-
pact unit 74" x 6'%"” x
5. Power requirements:
Tape Iransport soienoids

- supply spool. Price | 26V DC 2A. Punch salen-
v £145.00. Sound - reduc- | oids 26V 4.5A. Punch
i ing cabinet available ai| return solenoids 26V 2A.

£25.00. Minimum pulse width 16

millisec. Price £69.50.

DATA DYNAMICS 1114 Rack-Mounted 110 cps Punch. as new

Mounted in sound-reducing rack cabinet and complete with control and

mterface electronics and power supply unit with short circunt and

overicad p Asyr nous upto 110¢ps Qur special

price £650,

FACIT 4080 Roack-Mounted 150 cps Punch. Heavy duty punch

swtable for all types of tape inc Mylar. UNUSED SURPLUS A

BARGAIN AT £595.

FACIT 4001 High Speed Reader 4

rack-mounted versior 5/6/7/8 channel A ¥

dielectnic reader for speeds up to 500 cps

(or 1000 cps using separate spooler)

One BRAND NEW unit avaiiable in

original manufacturer's packing — OUR

BARGAIN PRICE £895.000.

One hittle used secondhand unit also available at £650.00.

TALLY 424 Brush Reader. Reads all 5 to 8 channel tape

asynchronously at speeds up to 60 cps in either direction

Rack-mounted complete with spools. £125.00.

FERRANTI TRS photoelectric transistorised reader

5/6/7/8 channel tape. Mains-operated Price £90.00.

INVAC Photoelectric Reader. Motorless. solenoid-operated solid state

unit 1o read any 5/6/7/8 hole 1ape at speeds up to 20 cps. Comnact

unit 6% " x 4"’ Power Requirements Solenaids —26V0DC 2A. Amphtier
12V0C 500mA Price £55.00.

FERRANTI TR 2 Photoelectric Reader. Mains operated up to 200 ¢ps,

5/7 channel 1ape. Price £35.00.

TERMINALS

ASR33 and 35. KSR33, IBM Model B and Selectric. COSSOR and

300 cps

HAZELTINE VDUs po.a

COMPUTER SALES & SERVICES (EQUIPMENT) LIMITED
49/53 Pancras Road, London NW1 2QB. Tel. 01-278 5571

Keyboard

NEW REED-SWITCH
KEYBOARDS BY CLARE-
PENDAR WITH

READ ONLY

MEMORY
ASCII-CODED OUTPUT

\deal tor communications equipment. vuUs. prototype designs. etc.
68-key C|msiliuus plus 11 instruction keys. Positive logic. Input voltage
-12v OC.

OUR INCREDIBLE PRICE 49.50

{DUE TO SPECIAL PURCHASE} + £1.00 P&P

ELECTRO-MECHANICAL NUMEKIL AND
NUMERIC KEYBOARDS originally de-
signed tor 80-column card punch and
“verifier machines. Numeric with 12
character keys and 8 instruction keys
Aipha-numenc with 47 character keys and 8
nstruction keys Price Numernc £4.50 +
£1 00 P&F Alpha-numeric £15 + £3.00

ALPHA-
-

PAPER TAPE PUNCH/VERIFIER KEYBOARDS. Full aiphanumeric
keyboard with 65 keys + 4 shift keys in 4-bank layout SO coded
Operating speed up to 25 ch./sec Mounted in attractive case with
control panel Price £25 + £3 .50 P&P
REED-SWITCH 4-BANK ALPHA-NUMERIC KEYBOARD mounted
on printed circuit board with ASCI| coded output, 43 character keys + 2
shift keys and 12 instructional keys ldeal tor data displays. computer
P g. ete (a) Ex-equi nt housed in metal case £30.00 +
£3.00 P&P. (b} Brand new. mounted on PC board oniy £30.00 +
£100 Pap PHOTOELECTRIC  ENCODED  KEY-
BOARDS. No metllic switchas or centacis.
Generaies any eighi-bil code to specification.
Photoelectric  keyboard combises  Phato-
eleciric encoders and power-assisted solenoid
actuaters 45-key aipha-numeric keyboard +
space bar + key inlertock. Ouipul — Photocells
550K to 3 Meg for Logic 1 800 Ghms-2K Ohms for
- Logic 2. — 12V DC-V OC Logic 1 Vollage requirements
—26VDC mA — 12¥ BOmA +6V5mA. Price £45 + £4.50 PEP.
Add 8% VAT to all prices shown.
Carriage extra — details on request.

WW—090 FOR FURTHER DETAILS
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etc., etc.

Sale Price Range
BRIDGES, ETC.

Wayne Kerr

601Z. LCR Bridge. Wide Freguency range £95
SR26B. Source & Detector £120
B8221/Q221. LCR Bridge £180
B224. LCR Bridge £197
COUNTERS & TIMERS

Hewlett Packard

3734. 5 Digits. 3Hz-5MHz £50
5221A. 6 Digits. 5Hz-10MHz £80
6216. 7 Digits. 12MHz £220

6245. 8 Digits. DC-50MHz. 3 x 10" per day ageing rate

£90-£550
§246. 6 Digit Counters. DC-50MHz £220
6252A. Pre-Scaler plug-ins. 350MHz . £90-£115
5253B. Converter plug-ins. 512MHz £46-£182
5254C. Converter plug-ins. 0.15-3GHz £180-£300
§255A. Converter plug-ins. 3-12.4GHz £290-£490
5260A. Automatc Divider Unit. DC-12.4GHz  £580-£980

{use with 50MHz Counter)

Marconi
TF1417/A. 6 Digits. 0-15MHz £130

DEVIATION METERS AND POWER METERS
Marconi

TF791D. 4-1024MHz £132
TF2502. Power Meter £130
TF934. Power Meter £80-£120

DIGITAL VOLTMETERS

Dana

3800A. Digital Multimeter 0.1%. Max RDG 1999 £98-£140
5§230. DVM. 0.02% 104V Max RDG 119999 £360-£450
§530. DVM 0 02% 1uV. Max RDG 119999 £310-£610;

Dynamco
DM2022. D40 DC. 0.02% 10uV resolution-2kV £98-£340
DM2140/A1/B1. Mean AC. Converters £98-£240
DM2140/A1/B3. RMS AC. Converters £61
Hewlett Packard
3440 and Range of plug-ins (Complete, £578
3480 Main Frame. 5 Digits £210-£480
Complete with 3482 DC plug-in
34B4 Multimeter Plug-in £380
Solartron
LM1420.2 0.05% 2.5uV resolution to 1kV DC €96-£190
LM14202BA. DC and RMS/Mean A.C. £330-£400
LM1219. A C. Converter. 30mV-300V Mean Reading
£40-£190
LM1480.3. Max. Rdg. 29999. 5uV-2kV DC. Auto-ranging
£280
LM1604. Max. Rdg. 19999. 1uV-kV.DC. Auto-ranging
£280-£420
LM1B67. Max. Rdg. 101999 10uV-1KV. DC. £259

JEEEEES W, ,
" @P‘f k ok
R T R

. —————

Call us now

BARGAINS NOW AVAILABLE . ..

Top class used instruments from such famous names as

Tektronix, Hewlett-Packard, Solartron, Philips, STC, Racal,

ALL IN SUPERB CONDITION

Sale Price Range

OSCILLOSCOPES

Cossor

CDU150. DC-35MHz. 5mV-50V/DIV dual trace

Tektronix

546. DC-50MHz. Main Frame with delayed sweep dual time
base £240-£350

547. DC-50MHz. Main Frame with delayed sweep dual time
base £280-£390

1A1. Plug-in for 546 or 547. DC-50MHz 5mV-20V/Div. Dual
Trace £90-£290

1A2. Plug-in for 546 or 547. DC-50MHz. 50mV-20V/Div.

£259

Dual Trace £70-£120
585. DC-80HMz. Main Frame with Delay Time Base
£240-£400
82. Plug-in for 585. DC-80MHz. 100mV-50V/Div. Dual
Trace £50-£90
564. DC-10MHz/14GHz Storage or Sampling Main Frame
£220-£350
Necessary plug-ins supphed (Real time and Sampling)
£40-£400
Phitips
PM3250. DC-50MHz. Dual Trace. 2mV-20V /Div. £439

Solartron
CD1740. DC-50MHz. Main Frame
CX1741. Plug-in. DC-5QMHz. 5mV-20V/cm. Dual Trace

CX1744. Plug-in Time Base 0.5us-1s/cm. (Complete)
£295-£390

Telequipment

D53S with 2 X ‘A’ amps. Storage. Dual Trace £220

A. DC-15MHz. Single Trace Amplifier plug-ins £10-£20

POWER SUPPLIES
Farnell

30/10. 30v. 10A. Pre-set £38-£50
SSE. 0-15V. 1A. Pre-set £22-£40
RECORDERS
Bell & Howell
5-127 Ultra Violet Light Beam. 12 Channels RO2 £280

{Galvos to 13kHz available at extra charge)
SIGNAL SOURCES

General Radio

1363. UHF Oscillator (needs power supply) £90
Muirhead

D880A. 0.01 Hz-11.2kHz. Decade. 2 Phase £120-€£198
DB90. 1Hz-111.1kHz. Decade. 0.7V. £230

Carston ElectronicsLimited

Shirley House, 27 Camden Road
London, NW1. Tel: 01-267 4257

Sale Price Range

Marconi

TF144H/4. 10kHz-72MHz. Xtal check. int/Ext. AM. 50
ohms £198-£320

TF801D/1. 10MHz-470MHz. In/Ext. AM and Pulse
modulation £259

Wayne Kerr

0.22D. 10kHz-10MHz Video Oscillator £98

SPECTRUM ANALYSERS

Hewlett Packard

85518/851B. 10MHz-12GHz £2,310

SWEEP GENERATORS

Hewlett Packard

86938. 3.7-7.8GHz plug-ins £300-£498

&

e
w8

TELEPHONE TV AND MICROWAVE

Hewlett Packard

3701/02/03. Microwave Link Analyser £2,420

Marconi |

0A 2090A. White Noise Test Set £712
{Filters also available at extra charge) ..

TF 2905/5. Sin 2 P & B. Gen. 525 lines 60Hz £2908

TF 2909. Grey Scale Gen. 625 lines £440-£750

Phitips

PM 5508B. Pattern Gen. 625 lines PAL. UK Systems

£159-£280
Richmond Hill

TSP. TV Studio Precision Signal Generator. Sin 2 P & B,
Window. Staircase. (Requires all drives) £310

Siemens

REL3K53. Contact Rault Locators. 1MHz Test Signal Variable
levels. High sensitivity £95

'STC

74166. Milliwatt Test Sets £36-£45

74 1BA4B. Selective Measuring Sets £92

74216. Noise Generator 20Hz-4kHz £90-£180

74306B. Oscillators 10kHz-20MHz £80-£110

74600. R.F. Attenuators. 10 steps each unit total At 0.9:
9.0: 90.0db. £18

74B32B. Selective Level Measuring Set £80-£100

Wandel & Golterman

TFPM43. 14MHz. Selective Meters £225-£510

VZM 1. Differential Phase Meters (TV)

VZMG1. Sampling Artachments (Complete) £318

WAVE ANALYSERS

Airmec/Racal

24BA. 5-300MHz. Harmonic Analysers £132

ASSOCIATED EQUIPMENT

Hewilett Packard

412A. DC. Electronic Multimeter €10°

Marconi

TF2606. Differential Voltmeter. 0-1000V. €120

Radiometer

RV24. D.C. Electronic Multimeter £20°

Siemens

Multizet. R.F. Voltmeter. 0-100V. £5°

Racal

T3000. FM Tape Recorder. 4 channels.

CAT 98B3. Headset and Mic/ Amplitier. Complete £700

MP

Surface Pyrometer 50-600°C. (with Probe) £19

*Uncalibrated

WW —062 FOR FURTHER DETAILS
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REDIFON TELEPRINTER RELAY UNIT No. 12: ZA-41196 and power supply
200-250V a.c. Polarised relay type 3SEITR. 80-0V 25mA. Two stabilised valves
CV 286. Centre Zero Meter 10-0-10. Size 8in. x 8in. x 8in. New condition. £8.50.
Carr. 75p.

SOLARTRON PULSE GENERATOR TYPE G1101-2: £75.00 each. Carr. £2.00.
TELEPRINTER TYPE 7B: Pageprinter 24V d.c. power supply, speed 50 bauds per
min. second hand cond. (excellent order) no parts broken. £15 each. Carriage £3.
INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision for
checking ionisation. 110/230V a.c. input. S/hand, good cond. £30 + £1 carr.
BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1.
BRIDGE MEGGER: 2,400V., series 1. £30 each. Carr. £1.

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range
3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory
fconditions and the equivalent resistance. Crystal freq. can be tested in
conjunction with a freq. meter. £17.50. Carr. £1.50.

TYPE 174/1 FREQUENCY SHIFT ADAPTOR (Northern Radio Co.): Convert
mark and space frequencies from the output of one or two Receivers into d.c.
pulses. Suitable to operate Teleprinters or similar devices. 110/220V. Further
details on request, s.a.e. £55 each. Carr. £1.50.

ITELEGRAPH TERMINAL UNIT (A.T.E.) TYPE TFS3: Converts signals from
Receivers into d.c. pulses. Complete with monitor. £75 each. Carr. £2.
FURZHILL SENSITIVE VALVE VOLTMETER V.200: Freq. I0Hz-6MHz (can be
used beyond 6MHz). Probe in circuit — voltage range ImV-1kV in 6 decade
ranges; full scale deflection 10mV, 100mV-1kV. Without probe 100xV-100V in 6
decade ranges; full scale deflection ImV, 10mV-100V. Accuracy *5%. £30 each.

Carr. £1.

NOISE FIGURE METER TYPE 113A (Magnetic AB, Sweden): £125 each. Carr.
£1.

PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1-15MHz in 5 ranges.
Variable time delay microseconds 0-0.1c, 115V input. £85 each. Carr. £1.
RHODE & SCHWARZ HF MILLIVOLTMETER: 30Hz-30MHz Type UVH,
ImV-1Vin 7 ranges, 220V. £75 each. Carr. £2.

CT—38 ELECTRONIC MULTIMETER: A.C./DQ.C. volts 1-10,000 A.C./D.C.
current 1uA—25 amps. £30 each. Carr. £1,00.

PHILIPS VALVE VOLTMETER TYPE GM6014: 1-300mV in 6 ranges, 70-20dB,
probe 1000Hz-30MHz, 300mV maximum. £35 each. Carr. £1.

TF-1345/2 DIGITAL FREQUENCY COUNTER: Range 10KHz-100MHz with
extension units. Details on request, s.a.e. £100. Carr. £2.

UHF MICROWAVE MILLIWATTMETER TYPE 14: Direct reading, can be used
to measure power from 100MHz upwards. F.S.D. on 4in. scale meter 2.5mW. £40
each. Carr. £1.

MARCONI HF SPECTRUM ANALYSER OA. 1094/3. Further details on request.
£250 each. Carr. £5.

Q METER: 30MHz-200MHz. £58. Carr. £1.

ALL CARRIAGE QUOTES GIVEN ARE FOR 50-MILE RADIUS OF LONDON
ONLY.

ALL U.X. ORDERS SUBJECT TO 8% VALUE ADDED TAX. THIS MUST BE ADDED TD THE TOTAL PRICE (including post or carriage)

SIGNAL GENERATOR AIRMEC TYPE 701: 30KHz-30MHz, 7 ranges. £65. Carr.
£l. .

TF-1278/1 TRAVELLING TUBE WAVE AMPLIFIER: £25. Carr. £2. “
BPL A.C. MILLIVOLTMETER TYPE VM.348-D Mk. 3: 2 millivolts-2 volts, 6
ranges. £30. Carr. £1.

WAYNE KERR WAVEFORM ANALYSER A.221: Low scale 0-1200 c/s. High
scale 1-20 Kc/s, 600 ohns. Harmonic level is 0-55 dB in 12 steps. £75. Carr. £1.50.
SPECTRUM ANALYSER TYPE MW.69S (Decca): Further details on request.
£200.

MARCONI DUAL TRACE UNIT TM-6456: £30. Post 60p.

SIGNAL GENERATOR TS-403B/U (or URM-61A): (Hewlett Packard). A
portable, self-contained, general-purpose test equipment designed for use with
radio and radar receivers and for other applications requiring small amounts of
RF power such as measuring standing-wave ratios, antenna and transmission
line characteristics, conversion gain, etc. Both the output freq. and power are
indicated on direct-reading dials. 115V, AC, 50 ¢/s. Freq.— 1800-4000 Mc/s. CW,
FM, Modulated Pulse — 40-400 pulses per sec. Pulse Width — 0.5-10 microsecs.
Timing — Undelayed or delayed from 3-300 microsecs from external or internal
pulse. Output — 1 milliwatt max., 0 to —127 dB variable. Output Impedance —
500. Price: £120 each + £2 carr.

H.V. TRANSFORMER: 8000/8000. Output 300mA. rms. Size: 12in. x 12in. x 36in.
230V input. £40. Carr. £4.

FIREPROOF TELEPHONES: £25.00 each, carr. £1.50.

POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. £30.00
each, carr. £3.00.

SMOOTHING UNIT (for the above): £10.00 each, carr. £2.00.

X-BAND MODULATOR CALIBRATOR TYPE MC-4420-X: Mnfr. James Scott.
£125 each.Carr. £1.

HP-766D DUAL DIRECTIONAL COUPLER: 940-1975MHz. £35 each, 75 post.
BACKWARD WAVE OSCILLATOR TYPE SE-125: 6.3 heater, 105V Anode,
7.9mA. Mnfr. Watkins & Johnson. £85 each. Carr. £1.

TEKTRONIX TIME MARK GENERATOR TYPE 180-Sl: 5, 10, 50 MHz. £65.
Carr. £2.

TRANSISTOR ANALYSER TA 1001 (K.&N. Electronics Ltd): £95. Carr. £3.
CHRONOTON MODEL 25E: 0.4-10 seconds in seven ranges. £50. Carr. £1.
MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq. 85 Kc/s-25 Mc/s in 8
ranges. Incremental: +1% at 1 Mc/s. Output: continuously variable 1 microvolt
to 1 volt. Output Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV-1 volt
- 52.5 ohms. Imternal Modulation: 400 c/s sinewave 75% depth. External
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40-100 c¢/s.
Consumption approx. 40 watts. Measurements 29in. x 12%in. x 10in. Secondhand
condition. £32.50 each. Carr. £2.50. °

ROTARY INVERTERS: TYPE PE.218E — input 24-28V d.c., 80 Amps. 4,800 rpm.
Output 115V a.c. 13 Amp 400 ¢/s. 1Ph. P.F.9. £20.00 each. Carr. £2.50.

LISTS OF EQUIPMENT AVAILABLE: MOTORS; TELEPRINTERS; ARSS
SPARES; TEST EQUIPMENT, ETC. Send 10p for above lists.

If wishing to call at
stores, please telephone
for appointment

W. MILLS

3-B TRULOCK ROAD, LONDON, N17 OPG
Phone: 01-808 9213 and Bedford 740605 (STD 0234}

DIRECT ELECTRONICS LTD.

ELECTRONIC VOLTMETER CT343. Steelcased. 110-250 Vac. 3'* meter 12 scaies.
1.2mV to 400 volts. Min. reading 0.1mV Ext’! meter +ampl. signal fac's. £55 00
{£2.00). 19” unit only, £45.00 (Callers).

AF S18. GEN CT420 same module. 90/1.5V Batt. (metered) 200Hz-8KHz cont.
range. OQut 4V/5k() direct or 1V/250Q and 10mV/0.1Q atten. 100/500Hz calib.
£65.00 (£2.00).
.BC221T FREQ. METER 125 kcs — 20 Mcs in canvas case. P.O.A.

RECT. SUPPLY UNIT NO. 25. Allweather type. 110-250 Vac. Conserv. rtng. 600
Vdc/80ma Super-smoothed +_12 Vdc 0.9A Super-smoothed + 20 Vac/2A screened
+ Bias. £32.50 (£2.00). Plugs extra,

Dhtto No. 18. 12V+12V (or 24V) dc 3/6 amps. Un-smoothed. £25.00 (£1.50).
MINE DETECTOR No. 4A. KIT No. t Ref. ZA27931/1. New in transit case. P.0.A.
CREED REPERFORATORS. 7TR/3. P.0.A.

TELEPRINT TERM UNIT MARK 4 c/w 299 AN Relay. New cond. £40.00. Used
£30.00 (£1.00).

VIDEO MONITORS. Variety (Callers—'as seen’)

PYE WESTMINSTER R/T control units. mics, speakers (Callers — ‘as seen’).
MODULAR TELEPHONE EQUIPMENT. Mostly new. Incl: 80.0-80 power
packs; VF test sets; Filters; Transformers; Vibrator-Tuners, etc. (Callers).

PHILIPS FLEXIPHONE Programme control unit ET3098, D.P. 4/5 way and off.
Test/call back. White finish. New P.O.A.

TYPEWRITER TELEGRAPH (used but good) 9A/9B Imperial. Rollfeed. Cased
£16.00 (£3.00), uncased £12.00 (Callers).

MODERN STEROGRAM CABINETS. 3%; to 4'%ft. approx. From £2.50. Lags 6°' to
12*. From 20p set of 4. Table/Frame Bases and TV Stands in Metal or Wood from
£1.00 (Cellers or P.O.A.).

RELAYS & UNISELECTORS. Telenhone types. G.E.C., Siemens. Plessay, Sealed
Miniatures (Csllers).

GRAM/TAPE MOTORS.115 Vac. Use 2 or with transformer. Packaged 40p each
{10p); 10 for £3.50 (post free).

A.E.E. BITUMEN TTED TRANSBFORMERS. 110-250V Pri. Scr. 45/1amp sec
£3.00 (50p).

GRESHAM DITTO. 240V Pri. Scr.
6.3-0-6.3/2.7 amp secs. £4.50 (50p).
%gRgEﬂNT JRANSFORMER. 250VA tapped 0.3/1.8/2.4/3.0/3.6/4.2 amps

.50 (£1.50).

CAPACITORS: Motor-Start 20uF /440 Vac (£1.00 (15p); also Paper Blocks amd large
value electrolytics up to 25,000 uF/25V. From 40p.

GEC REGENERATOR UNIT (No. HE 31105) Probably for dessicants, etc., £3.50

270-0-270/80ma + 45.0-45/40ma +

(50p).
FLUORESCENT tubes, fittings and diffusers, 2’ to 8, ¥ price or less (Callers).
RACKS (6’ etc.). Panels and Covers for same. Cabinets, etc., P.O.A.

SPECIAL ITEM: SOUND RECORDING and REPRODUCING UNi1 Type 2. Rack-equip
ABA (10U/16873). Substantial spares (Units—Gearboxes-Sapphires. etc.). Details and

P.O.A.

PLASTIC SPOOLS, %'’ x 9%". P.O.A.

MANY OTHER {TEMS: Test-equipment / Teleprinter-peripherals / Components /
Meters/ Connectors / Cables / Ferrite Rods and Cores / Speakers / Selenium
Rectifiers, etc., in stock.

CALL IN ON US OR WRITE YOUR REQUIREMENTS. WHOLESALE ENQUIRIES
WELCOMED. (U.K. CARRIAGE, ETC.) SHOWN ADD 8% VAT TO TOTAL. CASH WITH
ORDER £XCEPT 8Y PRIOR ARRANGEMENT.

34 LISLE ST., LONDON WC2H 7BD
TEL. 01437 2524

RADFORD HD250

High Definition Stereo Amplifier

A new standard for sound reproduction in the home! We
believe that no other amplifier in the world can match the
overall specification of the HD250.

Rated power output: 50 watts av. continuous per chennel into any impedance
from 4 to 8 ohms, both channals drivan.

Maximum power output: 90 watts sv. per channel into § ohms.

Distortion, preamplifier: Virtuslly zero (cannot be identified or measured as it is
betow inherent circuit noise.)

Distortion, power amplifier: Typically 0.006% at 25 watts, less than 0.02% at
rated output (Typically 0.01% at 1 Khz)

Hum and noise: Disc,—83dBV measured fist with noise band width 23 Khz (ref
5mV); —88dBV "A'' weighted (ref. 5mv)

Line —85 dBV meassured fiat (ref 100v)
—88d BV “A'"" weighted (ref 100v)

Hear the HD250 at

SWIFT OF WILMSLOW

Dept WW
5 Swan Street, Wilmslow, Cheshire (Tel. 26213)

Mail Order and Personal Export enquiries: Wilmsiow Audio, Swan Works, Bank
Square, Wilmslow (Tel. 29599)

ALL RADFORD SPEAKER DRIVE UNITS & CROSSOVERS IN STOCK
WW—073 FOR FURTHER DETAILS

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, June 1975

SERVICE TRADING CO

SIEMENS PLESSEY, etc.
MINIA;URE RELAYS
1

RELAYS

4
52 48 2c/o 70p’ 700 16-24 4 M2B 60p*
58 5-9 6clo  80p 700 16-24 4c/o  80p*
185 8-12 6M 60p* 1250 18-36 2c/o  60p*
230 9-18 2c/o 70p* 2500 3645 6M 80p*
430 15-244c/o 80p* 2500 31-43 2c/oHOB0p*
700 12-242c/o  60p* 9000 40-70 2c/o 60p*

15k 85-1106 M 60p

(1) Coll ohms: (2) Working d.c. voits: (3) Contacts: ()
Price HD=Heavy Duty. All Post Paid. (*including Base)

OPEN TYPE RELAYS
6 VOLT DC 1 make con 35p. Post 15p
9 VOLT D.C. RELAY

3 c/o 5 amp contacts. 70 ohm coil 75p. Post 15p
12 VOLT D.C. RELAY

3 c/o 5 amp contacts. 120 ohm coii 78p Post 15p.

24 VOLT D.C. 3 ¢/o 600 ohm coil 75p Post 15p
2 HD c/o 700 ohm coil 78p. Post 15p.
4 c/o 300 ohm coil 88p. Post 15p

ENCLOSED TYPE RELAYS
24 VOLTD.C. M.fg. ITT 3 h.d. c/o contacts 55p

Post 15p. Base 15p extra.

55 VOLTA.C.

3 heavy duty c/o contacts. Price 55p. Post 15p. Base 15p

100 VOLT A.C.

2 c/o sealed type. octal base 78p. Post 15p. Base 15p

240 VOLT A.C. RELAY
240V, A.C. heavy duty 3 c/o contacls.
Price 78p. Post 15p. Octal base 15p extra

220/240 VOLT AC RELAY
3 c/o 5 amp cont. Sealed M.f.g. iISKRA. £1.25. Post 15p.
8ase 15p extra

ARROW 230/240V AC 2 c/o 15 amp contacts

Amp connectors. £1. Post 15p
110 VOLT A.C. 2c/o 20amp £1.25. Post 15p
CLARE-ELLIOT Tn:e RP 7641 G8

Miniature relay. 675 ohm coil. 24 volt D.C. 2 c/o. 70p. P.P
MANY OTHERS FROM STOCK, PHONE FOR OETAILS

BLOWER UNIT

200-240 Volt A.C. BLOWER UNIT
Precislon German bullt. Dynamically
balanced, quiet, continuously rated,
reversible motor. Censumption 60mA.
Slze 120mm. dia. x 60mm. deep.

Price £3-00. Post 300.

PRECISION CENTRIFUGAL
BLOWER

Mfg. Airflow Developments Ltd. continuously
rated .smooth running. 230/240v A.C. motor
80 c.f.m. £6.50 Post 50p.

SUB-MINIATURE REED RELAY 3-8 VOLT 0.C. 250 ohm coil
Single make, size 1% X W' x W' ~ '»"\
D

OUTSTANDING VALUE ONLY £1.00 for six,
£1.80 for ten. Post 15p. (Min. order six) 7

VERY SPECIAL OFFER

Honeywell Type N100 10 amp. change over
micro switch 10 for £2.50. Post 25p

Button Micro Switch. 5 amp. c/o contacts. NEW 20 for £2.00. Post
10p. (Min. order 20 ) Ditto. Press to break. 20 for £1.50. Post 10p

L2

— o

LATCHING RELAY

Twin latching relay, ‘flip-flop’ 2¢/0 each relay
Mains contacts. 115 volt A.C. coils or 0 voit D.C
ar 240 voit A.C. with 2,5K resistor 85p post 15p

COIN MECHANISM (Ex-London Transport)

Unit containing. selector mechanism for i1p 2p & bp coins
Micro switches. relays. solenoid-operated hopper. 24 volt D.C
Precision built to high standard. incredible VALUE at only
£2.50 Post 70p.

230-250 VOLT A.C. SOLENOID
Similar in appearance to illustration.
Approximately 13 b pull. Size of feet 13" X
14" Price £1-00 Post 15p

24 VOLT DC SOLENOIDS

UNIT containing. 1 heavy duty solenoid approx. 25 Ib. pull
at 1in. travel. 2 solenoids ot appfox. 1Ib. pull al jin. travel.
6 solenoids of approx. 4 oz, pull at j in. travel. Plus 124V D.C:
1 heavy duty 1 make retay. Price £2.50 Post 75p. ABSOLUTE
BARGAIN.

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteea by makers. Will
control up to 600 watts of all lighting except fluor-

J escent at mains voltage. Complete with simple

e instructions. £2-75. Post 25p
2000 WATT POWER CONTROL
For Power tools, Heating. Lighting etc. incorporating 13 amp.
outlet and mains lead. £8-00 Post 27p.

"GENTS’ 6” ALARM BELL ;

200/250 volt AC/DC. Brand New. Price: f
£5.00 Post 60p. (lllustrated) y

‘STC’ 6” RED ALARM BELL

Brand New. Price: £4.00 Post 50p. 24/48V OC.

ALL MAIL ORDERS, ALSO GALLERS AT:

57 BRIDGMAN ROAD, CHISWICK,

LONDON, W4 5BB. Phone: 01-995 1560
Closed Saturdays.

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 v. A.C. 50/60
OUTPUT VARIABLE 0/260 v. A.C.
BRAND NEW. All types.

Carriage extra

200W (1 Amp) . ......... £10.00
0.5 KVA (Max. 2%z Amp) £11.50
1 KVA (Max. 5§ Amp) ...... £16.50
2 KVA (Max. 10 Amp) ... .. £30.00
| 3 KVA (Max. 15§ Amp) ..... £33.00
4 KVA (Max. 20 Amp) .. ... £60.00
{max. 37.5 Amp) . .. . £102.50

1 Amp OPEN TYPE
{Panel Mounting} ...... £10.00

300 VA ISOLATING TRANSFORMER

115/230-230/230 vohs. Screened. Primary two separate 0-115
volts for 115 or 230 volts. Secondary two 115 volts at 150 VA
each for 115 or 230 volts output. Can be used in series or parallel
connections. Fully tropicalised. Length 13.5 cm. Width 11 cm.
Height 13.5 cm. Weight 15 Ib. SPECIAL OFFER PRICE Only
£5.00. Carr 80p

LT TRANSFORMERS
0.6.12volt a 10amp.

0.10,17 18 volt @ 10 amp
0.6_12 volt a 20 amp.

0.12 24 voli@ 10amp
0.4.6,24,32volt a 128mp.
0.6.12.17, 18,20 volt @ 20 amp
Other types to order at short notice

AUTO TRANSFORMERS

Step up step down 0 115200/2207240 volts

At 75 watt £2.64 Post 40p. 150 watt £3.50 Post 50p. 300 watt
£6.20 Post 60p. 500 watt £9.20 Post 75p. 1000 watt £12.00
Post 90p

20r.p.m. GEARED MOTOR

230/240 voit 205 .p.m. motor. £1.00 Post 15p

9/12 vOLT DC GOVERNED
REVERSIBLE MOTOR

Machine-cut gear train. giving final speed of
2 rp.m. with cam driving 3 sub-miniature
micro-switches {removabie}. Spindle 12mm
iong. 6mm dia. Built to PO spec .. in heavy
metal hinged case £3.76 Post 40p

BODINE TYPE N.C.I.
GEARED MOTOR

(Type 1) 71 rp.m. torque 10 Ib.in. L it
Reversible 1/70th h.p. cycle 38 amp. |\
{(Type 2) 28 r.p.m. torque 20 Ib. in. <
Reversible 1/80th h.p. 50 cycle 28 amp. The above two
precision made U.SA. motors are offered in ‘as new
condition. Input voltage of motor 115v A.C. Supplied com-
plete with transformer for 230/240v A.C. input.

Price. either type £6.25 Post 65p. or less transformer £3.75
Post 50p.

These motors are ideal for rotating Berials. drawing curtains.
disptay stands. vending machines. etc. etc.

£5.60 Post 70p.
£7.90 Post 70p.
£9.00 Post 70p
£9.20 Post 70p.
. £9.90 Post 70p
£10.40 Post 70p.
Phone your enquiries

a73

STROBE! STROBE! STROBE!

FOUR EASY TO BUILD KITS USING XENON WHITE

SH TUBES, SOLID STATE TIMING +
TRIGGERING CIRCUITS, PROVISION FOR_ EX-
TERNAL TRIGGERING. 230-250v. A.C. OPERATION.

RANGE OF 4 STROBE KITS FAOM STOCK.

L3 88333 84

PRICES FROM £6.30-£22.00. SAE FOR
DETAILS.

k ‘!*************************:
BIG BLACK LIGHT . x
400 Watt Mercury vapour ultra  violet lamp. x
Extremely compact and powerful source of u.v x

Innumerable industrial  applications also ideal for
stage display. discos etc. P.F. ballast is essential
wng these bulbs. Price of matched ballast and bulb ¥
£18.00. Post £1. Spare buib £8.00. Post 40p. «
P L 2 s R R R
BLACK LIGHT FLUORESCENT U.V. TUBES *
1. 40 wantt €550 (callers only) 2ft. 20 wart £6.25. Post 40p. ¥
{For use in stan bi-pin fittings). MINI 12in. B watt £1.60. Post ¥
25p. 8in. 8 watt £1.30. Post 25p. Complete ballast unit and

holders tor either 9* or 12* tube. £1.70. Post 25p. (9in. X 12in, ¥
measures approx.) «

IXTETES3A S22 22 SRSt sss s Ry
NICKLE CADIUM BATTERY

1.5 Volt. 15 Amp, Size 154mm high, 76mm wide. 29mm deep. Price
£1.50 post 50p.

METERS NEW
84 mm. DIAMETER
MOB5/1. 1 amp DC. MOB5/15, 15 amp DC.

NENNEERRABEEFEEREERLE LY

(2D
5065/5. 5 amp AC. SO65/10. 10 amp AC
5065/15. 15 amp AC. ALL AT £2.50 post 20p.

90 mm. DIAMETER

85C5/2. 2 amp DC M/C. 65C5/5 5 amp DC M/C
65C5/10. 10 amp DC M/C. 65C5/20, 20 amp DC M/ C
65C5/50 50 emp DC M/C

6272/1, 1 amp AC M/1. 8272/20. 20 amp AC M/1
6272/300, 300 voit AC M/I. ALL AT £2.80 post 20p.

65L5/300. 300 volt AC RMC £2.78 post 20p.

84mm. x 56mm. RECTANGULAR METERS
85C1/5, 5 amp DC M/C. 85C1/20, 20 amp DC M/C

85L1/50 6 amp AC R/M/C. 85L1/10, 10 amp AC R/M/C
85L1/300. 300 volt AC R/M/C. ALL AT £3.00 post 20p.

e e o e -
‘CARTER 230 VOLT A.C.

GEARED MOTOR =
230/240 volt A.C.. smooth. powerful, continuously rated )1 5
Two types: 32 rp.m. or 110 rp.m, = i)

Either type £4.50 post 50p.

‘FRACMO’ 240VOLTA.C.
50 cycle SINGLE PHASE
GEARED MOTOR

33 r.p.m. 30 Ib. ins. Reversible. fitted
with mounting feet. 8rand New.
£14.00. Post £1.00. (Total price incl.
VAT £16.20)

BENDIX MAGNETIC CLUTCH
A superb example of Electro-mechanics
The main body is in two sections. The coil .

section is fixed and has a jin. sleeve. The

drive section rotating on the outer peri- QY
meters. The uniting plate has §in ID

bearing concentric with main section and o

18-tooth cog wheel. When energized L
transmission is extremely powerful 24V

d.c 31240 MA OUR PRICE JUST £2.50. Post 30p

RHEOSTATS

New ceramic construction, witreout
enamel embedded winding, heavy duty
brush assembly, continuously rated.

25 WATT 10, 25. 100, 150. 250. 500. 1k. 1-5k. 2-5k ohm
£1.70 Post 15p. 50 WATT 1. 5 10. 25 50, 100. 500. 1k
ohm £2.10. Post 20p. 100 WATT 1 10/25/50/100/250/
500/1k/1-5k/2-5k/5k ohm £3.30. Post 25p

Black Silver Skirted knob calibrated in Nos. 1-9. 1}
in. dia brass bush. ldeal for above Rheostats, 22p ea.

TRIAC
Raytheon Tag symmetrical Triac. Type TAG. 250/500V.
10 amp. 500 p.i.v. Glass passivated plastic triac. Swiss

precision product for tong-term reliability. £1.00 Post 10p.
Incl. data and application sheet. Suitable Diac. 18p

REVERSIBLE MOTOR

A.El 1/10th h.p. reversible motor. 100/
120V AC.. 50/60 cycle. 1400/1680 r.p.m
Flange fixing. Dia. 4 iength 61" shaft
1" X &”. Price £2.50 Post 50p. Brand
new. Suitable 110/240V 150 watt Auto
Transtormer, £3.50 Post 50p. (Post for
both items together 75p.}

ROTARY VACUUM AIR
COMPRESSOR AND PUMP

Carbon vane. oil-less. 100/115V _A.C.. 1/12
. 50/80 cycle. 2875/3450 r.p.m
20" vacuum, 1.25 c.tm., 10 ps.i (approx
figures}. New unused surplus stock. with elect.
connection data. Fraction of maker's price.
£12.00 Post 50p. Suitable transformer as
above

240 VA.C. SOLENOID OPERATED
FLUID VALVE

Rated 1 p.s.i. wil handle up to 7 psa Fovg_ed
brass body. stainless steel core and spring. 3 in.
b.s.p. inlet/outlet. Precison made. British mfg
PRICE: £2-00. Post 25p. NEW original packing.

A.C. MAINS Yoph N\
TIMER UNIT g;
Based on an electric clock, with 25 amp _— < M
single-pole switch. which can be preset for T y

any period up to 12 hrs. ahead to switch

on for any length of time. from 10 mins. to 6

hrs. then switch off. An additional 60 min. audible timer is alsc
incorporated. Ideal for Tape Recorders. Lighls Electric Blankets,
etc  Attractive satin copper finish. Size 135 mm X 130 mm X
60 mm. Price £2.00 Post 40p. {Total inc. VAT & Post £2.69.)

INSULATION TESTERS (NEW)
Test to I.E.E. Spec. Rugged metal con-
struction, sultable for bench or field
work, constant speed clutch. Size L. 8in.,

W, 4in, H. 6in., weight 6 ib.
500 VOLTS 500 megohms £30.00
Post 80p

All prices
are subject to

8% VAT.

{8p in the £)
orders add 8% VAT to total

Yo all
valve of
packaging.

goods including carriage/

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

PROGRAMME TIMERS
230/240 Volt A.C. 15 RPM Motors.
Each cam operates a cfo micro
switch. Ideal for lighting eflects,
animated displays etc. Ex equip-
ment tested similar 1o dlustration
2 cam model £2.00 post 35p
4 cam model £2.50 post 35p
8 cam mode! £4.75 post 40p
8 cam mode!l, each cam fully adjustable
Magnetic Devices. £7.50. Post 35p

6 rpm. M.Ig by

UNISELECTOR SWITCHES — NEW

4 BANK 25 WAY FULL WIPER 25 ohm coil, 24v. D.C
operation £6-90. Post 30p.

8 BANK 25 WAY FULL WIPER 25 ohm
coil, 24 v. D.C. £7.90. Post 30p.

8 BANK 25 WAY FULL WIPER

24 v. D.C. operation £9-50. Post 40p.

PERSONAL CALLERS ONLY

9 LITTLE NEWPORT STREET,
LONDON, WC2H 7JJ.
Tel.:01-437 0576
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50p.

FREE

Write now for your copy, enclosing 65p remittance.

CATAL

Don't miss your copy of

75
CUE

OVER 5,000 ITEMS - largest UK range of

electronic components for home
constructors.

200 PAGES - every aspect of electronics and
components for amateurs and hobbyists —
kits, projects, test gear.

DOZENS of new lines and new ranges.
MANY price reductions throughout the new
Catalogue.

A Discount Voucher with every copy, worth

—TO EDL]CATIONAL ESTABLISHMENTS

when ordered on official notepaper.

ELECTRONIC FOOTBALL & TENNIS
WITH THE FABULOUS

VIDEO SPORT

ON YOUR OWN TV

Play three exciting electranic ball
games. FOOTBALL TENNIS. HOLE
IN THE WALL on your own TVI Just
plug Video Sport into the aerial
socket of your TV and away you go.
Completely safe for you. your
children and your TV  Mains
operated

OUR INCREDIBLE PRICE

£35.00

OEMONSTRATIONS NOW
CENTRES]

IN ALL HI-FI

You-can build the Texan and Stereo FM Tuner
TEXAN 20

AM/FM MODULES

LP1179 LP1171

Combined AM/FM tuner
modules. together with a small
number of R.C.s Ferrite Aerials
make up a sensttive
FM /MW /LW tyner

6 Voits supply. supplied with
data and circuit sheets

LP1171 combined I(F strip
£4.60.

LP1178. FM front end and AM
gang £4.60

£8.62 the pair

Suitable Ferrite aerial 87p

625-line receiver UHF tr

d tuners UK
Brand new (Post/packing 25p each).

TYPE A variable tuning slow motion drive £2.87.
TYPE B 4-button push button {adjustable) £4.00.
TYPE C variable tuning £2.87

TYPE D B-button UHF/VHF tuner £6.20.

TR
Now Open Supermarket, Browse
Round The New Supermarket at
404 Edgware Road

ALL PRICES
INCLUSIVE OF VAT

HEN,

Electronic Centres

Wireless World, June 1975

20 WATT IC STEREQ AMPLIFIERS

Features glass fibre PC board. Gardners low field transformer
8-1C’s, 10-transistors plus diodes. etc Designed by Texas
nstruments engineers for Henry's and, PW. 1972 Overall

size 15% x 2% x 6%’
with every kit

£38.75 {CARRIAGE 50p)

{also built and tested £46 87)

mains operated. Free teak sleeve

Stereo FM Tuner.

Features capacity diode tuning, lead
and tuning meter indicators, mains
operated

High performance and sensitivity Overall size in teak sleeve
8" x 2% x6%" Complete kit with teak sleeve

£26.25 {CARRIAGE 50p).
{alse built and tested £31.20)

JOIN THE LARGE BAND OF
CONSTRUCTORS!

TRANSISTORS &
1/C’s

TTL “7400 series’” IC's from 18p sach

Cosmos 4000 senes  IC s from 28p sach

Linear Op-Amps from 46p each

Signetics Phase Lock I1C's: RCA Linear iC's: TO3 Power
Devices in PNP and NPN
BC107 and ""BC range
Range of OC Types 20p
Plastic Power Devices. Rectfiers, Zener
IC’s and many others.

Diodes up to 10 watts

INTEGRATED

from 13p each

Power Regulator

FREE.—

SEND NOW FOR OUR FREE
LIST NO. 36 FOR OUR COM.-
PLETE RANGE OF OVER
10,000 SEMI-CONDUCTOR
DEVICES AT NEW LOW
PRICES

404-406 Etectronic Components & Equipment 01-402 8381| #/ Fi and

309 PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
Allmailto 303 Edgware Road. London W2 18W

Electronics
Centres Ope'n
Sam-6pm K

Prices correct at time of preparation. Subject to change without notice. E&OE

£
A1065  1.25
ARS8 0.55
ATP4 0.50
B12H 3.00
cv31 0.50
DAF96  0.50
DF96 0.55
DK96  0.55
DL92 0.40
DL96 0.60
DY86/87 0.40
DY802  0.45
EBBCC/011.20
E180CC  0.70
£182CC 1.25
EA50 0.40
EABC8O 0.40
EAF42  0.75
EB91 0.30
EBC33  1.00
EBC41  0.75
EBFB0  0.40
EBFB]  0.50
EBF8S  0.40
EC52 0.35
ECC81  0.40
ECC82  0.35
ECC83  0.35
ECC84  0.35
ECC85  0.40
ECC86  0.90
ECC88  0.50
ECC189 0.70
ECF80  0.40
ECF82  0.40
ECFBO1  0.75
ECH42  0.80
ECH8!  0.35
ECHB3  0.45
ECHB4  0.45
ECL8O  0.55
ECL82  0.35
ECL83  0.70
ECL86  0.50.
EF36 0.65
EF374  1.20
EF40 0.75
EF41 0.65
EF80 0.30
EF83 1.25
EF85 0.35
EF86 0.35
EF89 0.30
EF91 0.45
EF92 0.50
EF95 0.40
EF183  0.35

VALVES

pPCLBA

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

pCL B6 0.50 | 801U  2.70 | 6Ak5  0.40 | sCLE 0.75 | 6x56T  0.50
PCLBOS  0.60 zs‘a\%m :).:g 6AKS g.;o 606 0.55 SZGG 0.:2
FL200 .70 | ! . 6ALS -30 | 6EAB 0.85 4 0.
:ng 8,.0 10a 0.25 | 6ALSW  0.55 | 6F7 1.10 | 6:30L2  o0.90 L?NM? R
PL81 0.50 | 3A4 0.60 | 6AME 0.45 | 6F8G 0.75 | 787 0.80 0, ’-(H:;QZ r,c‘r;‘gze
pLB2 0.a5 | 1RS 040 | 6AN8  0.45 | gr23 0.90 | 7v4 0.80 RF outpet 26V 1
PLE3 045 :?: 0.;0 6A85 0.45 | 6F32 0.75 ggg g-:g 2V at 50 ohms
pLBA 0.45 030 6aQ5w 0.70 | 633 3.50 6.
BHE 0.35 [ 12AG 0.55 THE VALVE WITH A 400 an? 1000 [«z
6JawWA  1.25 |I12a6 0.45 GUARANTEE internal mod L
0.35 6.5 0,65 | 12477 0.40 ) Sl oty
0.75 Many of these valves are imported and 6J5G6T 0,50 | 12aU7  0.35 | 30c15  1.00] 76 0.75 a":c"::"je ebull
2.50 prices vary for each delivery. so we reserve 646 0.30 | 12Av6 0550 | 30C17 100 78 0.70 {*F (HE3 &
0.70 the right t0 change prices for new stock 6J7 0.60 30C18 0.90 | 80 0.7% request
0.60 when unavoidable 6J7G 0.40 30F5 1.00 | 85A2 0.75
0.80 6KEGT  0.80 30FLT  1.00 | 723a/b  9.00
0.60 ~ 6K7 0.55 30FL12  1.10 | 803 6.00
055 | PLS04 080 | 1xyn 00| 6as6  o.s0 | 5K76 030 [VAT 25 %/ 30r14 090 | 805 1200 | omer e G
030 PL508  1.00 | 1355  o075'| 6476  o0.45 | 6KBGT 0.50 EXTRA | 30t15 095 807 0.65 | HR23 Trple Diversity IS receivers
0.60 | PLEOS  1.35 { ,p5) 0.50 | 6AUS 0.a0 | 6K25 '-sog 30L17 095 | 813 5-;" TF 5268 Osciitator & Detector unit
0.45 | PLBO2  0.95 5 | 616 I 30P12  1.00 | BEBA 120 | TE 12268, TF 12254, TF 577A white noise test set
045 | pv33 oo [ 3525 500 6AU6 04566, geo 30p19 1000 | 9314 600 | 1Eg010. 1/ Sunl Genconer
0.80 | PYBO 0.40 | 35, 0.40 | 6aX8GT 1.00 | 6L7G 0.0 | 15ax7 .35 | 30PL1  0.95 | 954 0.50 | TF 12584 VHF Spectrum Analyser
0.60 | PY81 040 | 30, 0.85 | 687 0.70 gg:;m g.ig 128A6 p0.45 | 30PLI3 1.0 ggg 0-:2 TS 1077/ FM Signai Generator
0855 | PYB2 040 |5 s54ma50 | 68A6 035 gsarGT 0.40 112866 0.50 o. TF 142F Distortion Factor Meter
0.33 ::gg 3':2 58255M 3.50 | 6BE6 o.ao [ 23C7 o 15527 0.50 ?g;g g-;g TF 1053 (CT207) Noise Generator
1. . - 1 0.55 - )
045 | pvsoo  1oo | BEAY 090 [ 0BGRG 090 | ooy g'ss |13V 3E5 | TeLepHONE | 2827 Ve | Recal quipment—
0.45 | PYBOO  0.45 . . 12K5 110 TYPE J 2833 3.00 ’:,1':‘123?57'\“” RAI7L RA17W receivers
0.40 | PYBO 0.50 P ST 12K7GT  0.50 57 0.75 wersity switch
0.50 | 0qv03-10 VALVES AND TRANSISTORS 12€BGT  0.70 10 LINES | 6060  0.70 | RA98A SSB adaptor
0.70 1.40 Telephone enquiries for valves, transis- 12Q7GT_ 0.70 MAGNETO 6064 0.60 | SA550 {CT4B8) Universal Counter/ umer
o8| B, 975 ] tors. etc.. retail 749 3934 trade and 1288707 070 | SWITCHBOARDS| 8065 1.00 Tektronic equipment: —
: ] d b : 545 Oscil
0.30 | 5C1/600 5.00 | export 743 0899 1257 0585 B1a6 338 s
0.75 | SP6 0.75 [~ —112v4 0.40 61468 3.85
0.70 | 1121 5.00 | 5v4G 055 | 68074 0.60 | 65767 0.35 | 1457 1.00 | 30PLI4  1.10 | BO20  5.00 | HewletrPackard squipment:—
1.00 | U25 0.85 |SY3GT  0.85 | g8R7 1.20 | 65K7 0.55 | 19AQ5 0.85 | 35(6GT 0.75 | 9001 5.00 175A Oscilloscope
2.50 | U26 0.75 | 523 0.80 | 68wW6 1.00 | 6SL7GT  0.50 |19G3 8.00 | 35wW4 0.50 | 9002 0.80 [ 524C Electronic Counter/ tmer
3.20 | u27 0.65 | 524 0.80 | 68wW7 1.00 | 6S5N7GT 0.50 { 19G6 6.60 | 35Z4GT 0.70 | 9003 0.70 5408 Transfer Oscillator
0.75 | U191 0.75 | 5Z4TG  0.55 | 6C4 0.40 | 6507 0.55 | 1945 14.00 | 50C5 0.60 | 9004 0.35 | 500AB Audios oscillator
0.65 | uso1 0.75 | 6AB7 0.60 | 6c6 0.50'| 6V6GT  0.50 | 20p3 0.60 | 50CD6G 1.10 | 9006 0.35 300A Harmonic Wave Analyser
0.45 | UABCBO 0.40 | BACT 0.50 | 5CB6 0.50 | 6x4 0.40 | 20pP4 1.10 | 75 1.00 .
g.:g UAF42-  0.65 { 6AH6 0.70 | 6CHE 1.45 | 6X5G 0.40 125(6GT 0.70 | 75C1 075 | ¢ g yuBes ?(;lodo &DSchwan equipment:—
. UBC41  0.60 - U Z g Diagraph
0.50 | Ugrg0  0.40 DG7-5 12.00 | Polyskop Swob
050 | yBFa9  0.40 DG13.2 18.00 | VHF watimeter & matching indicator
0.40 } ugLs 1.00 2N2062 G732 15.00 | UDND VHF voltmeter
0.40 | uBL21  0.70 :2};2 T RAN s ! STO R S 2N2147 Sw.g?gsas‘,?,o NRD Microwave power meter
0.60 | USKBS 045 | aC127 | Please wiite or phone for current price of any | 2N2411 VCR139A 8.00 | XUA Frequency synthescer with fequency indicator
040 | Uoras  o7% :glgg of the transistors, diodes shown below g:gggg ggz‘ ;-gg
0.40 | UCHBY 0.5 : Technical N Cor
060 | UClez 045 s ZN30% i S Excer tansmiter Mode Selector
.80 | uctas 0.65 xciter
075 [urar o770 | ACY20 | AF178 | BF167 | GETi1s | OC36 SISO PN3s00 Kahn SSB Adaptor model RSSB=62<18
ACY28 | AF186 | BF185 | GET116 3 0C42 ZR1 N
Sae|ueso 035t &v3g | arziz | Brvsy | Gexss | oCas ZR21 2N3730 SPECIAL Boonton FM/AM Signal Gen 202€
o Ures  oaal acvao | asvas | eevs2 | nKT222 |oces IN23a | 23731 VALVES R Roree Sty
d b A 0C70
osofuar o070 | 2009 |20 [ BV [oasr |Scis | INZS. | nasss Cv239 4500 | FOR EXPORT ONLY
075 | utgs  oao | D18 [ BVZE [ BS¥Z7 ey Mg 1N328 | Snaoss M503.2142 8C610 Hallicratter. RCA ET 4336, Collins Type 231D
080 | Uval 045 | apzit [ ecCiie [ msvesa | 0a71 {0780 [ inas. | 2naost oy ooDll| Bomemrem, W IR €36
a0, B y AF114 | BC136 | CRS1/10] 0A79 €82 IN277 | 2N5295 : RACAL COMMUNICATION EQUIPMENT
0.40 | VR150/300.45 | 1 | geiay | CRR1001 Oaey 0C820 ingtse | 3N128 7254  23.00 ol |
0.85/§ 66 982 | arrie | BC1a8a | CrS1/30| 0a200 |oce20m | 1natas | 3N154 o250W s u
045 1 28001 2.70 | Lpyy7 | BC172 |.CRS1/20| 0A202 oces | vasea | 3M189 | oruras y s7ock e
aF118 | 8C1724a | CRS3/10]| 0az200 | OCH 2N708 o AT &
AF124 | 8C212a | cRS3/20] 0c22 | oCia0 | 2ng1g | 40a o e, G O COLOMOR ELECTRONICS
AF125 | BCY31 CRS3/30| 0C26 OC: ;(2) gmgga fg?éo Order ©1. UK Postage LTD.
/ N1 = A
Arar [ eovs | Cheser’| 068 | 9caes | amiaos| 20355 | 2 17 2330 | 170 Goldhawk Rd., London, W.12
AF127 | BCY7 CRS25, 2N1 over 4 free CO.D. 50p
AF139 BF115 02s] 0C39 0C206 2N1309 40668 extra Tel. 01_743 0899
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VALVE MAIL ORDER CO.
16a Wellfield Rd., London, SW16 2BS

Tel: 01-677 2424 Telex: 946 708.

ECH35 1.50 |EZ80 0.30 | PEN4SDD | UCL83 0.70 | 6CD6G 160 12BH7 060 | 6060 Cvidi | CV3986 EF 54 oD
VALVE ECH42 0.85 |EZB1 031 075 | UF41 075 6CH& 150 30C15 1.00 INDUSTRIAI- VALVES | 6061 Cvi132 | Cv3988 EF55 l 0G3
AZ31 060 ECHS81 035 |EZ90 045 PFL2000.70 | UF89 050 | 6ESGT 0.75| 30C17 1.00| IB3GT 5B/255M 705A 6062 CVv133 CV399) EF804 824
AZ4l 070 ECHE83 050 |GY501 090 | PLI6 063 | UL4] 085 | 6F23 080 30CI8 080} 1B24 58/256M T15A 6063 Cvi3s Cv3998 EFP60 | 0Z1A
CBL3! 140 ECH83 050 |Gz30 085 PL38 125 UL84 050 6J5G 05| 30FS 10| IB3SA 5B/257M | 715B 6064 Cvile C V4001 EL9I BTG
CL33 150 | ECLBO 0.60 [GZ32 065 PL8! 055| Uy4l 0.55| 6J5GT 055 30FLL 100 | [B63A 5C22 723A/8 6065 cv137 | Cva002 | EN3O
CY31 060 | ECL82 042 [GZ34 075 PL82 050 UY8S 045/ 617GT 045 | 30FL141.00 | 1N2I sD21 725A 6067 CVi38 lcyaoos EN3J R
DAF91 040 | ECL86 0.55 [ H63 090 PL83 050 | VPIB 125 | 6K6GT 0.80 | 30L15 0851 IN2IH SR4GY 6072 CV140 CV4004 EN32 Py
DAF9 060 |ECLL800 | HL41DD | PL84 050 | VR7S5/30 6K7GT 0.35 | 30L17 085 | IN23B 5U4GB 201 6073 CVid C V4005 EN9! a0y
DCCY0 1.35 3.50{ 070 PLS0O 0485 | 055 | 6K8GT 0.50 | 30P12 1.00 | IN23ICR 5Z3 803 | 6074 CVI160 C V4006 ESU74 8»\5406
DF91 040 | EF37A 120 | HIN309 150 | PL504 085 | VRI05/30 | 6P2S 250 | 30P19 085} 1X2A | 523G 805 6080 VIT3 CV4007 ESU76 383
DF96 060 EI39 125 KT6t 75! PL508 090 040 | 6Q7GT 043 | 30PLI 095 | 1X2B 807 6097C Cvi187 CV4008 ESU77 83300
DKOI 050 |EF4l 075 KT66 285 PL309 155 | VRIS0/30 | 65G7 o.5u| 30PL13 1.10 | 6AF4A 208 6130 CVi88 CVa009 8B35750
DK92 1.00 [EFS5 150 KT8I(7C5) | PL80] 100 0.45 | 6SJ7GT 0.30 | 30PL14 110 | 2A3 6AKS 811 |6136 CV190 Cv4010 E6057 511100
DKY6 075 |[EF80 035 130 PL802 1.00 | Y63 125 | 6SLIGT 35L6GT0.80 | 2AS15 6AMS 8ila 6189 Cv220 CVa0l) F6060 5%
DL92 050 |[EF85 045 | KT88 325| PY32 063 | IRS 050 055 | 35W4 060 | 2C26A 6AM6 |8|2,\ | 6197 CV261 CVv4012 F6061 =0
DL94 048 EF86 050 KTW61150 PY33 063 IS5 040 | 6SNTGT 3523 080 | 2C34 6ANS 813 6201 Ccv2n? Cva013 F6063 SR
DL96 055 EF89 035 KTW62150( PYBI/BOO | IT4 040 055 | 3524GT070 | 2C39A AANS 815 6202 Cv284 Cvaolq FX219 ‘ V0310
DM70 070 |[EF9l 040 | N78 350 050 | 354 050 | 6USGT 0.75 | 50CS 070 § 2C33 6ARS 828 6203 C\286 CVv4015 kX223 SGvor 20
DYB6/7045 |[EF92 050  OA2 045 PY82 045 3V4 085 6USG 150 | SOCDGG D21 6AS6 8298 6205 Cv287 CVv4016 FX227 QQV03 2
DY802 047 |EF98 080| OB 045 PYS3 050 SRAGY 100 | 6VeGT 050 120 | 2D21w 6AUAGTA | 830R 6360 Cv31s Cv017 QQVo4 |?A
EABC80 EFI183 040 OZ4 055 PYS500 1.10  SU4G 055 | 6X4 045 | 80 0.75 | 2E26 6AUSGT 60 6442 Cv329 Cva018 GI/3NK VLD
038 EF183 040 | PC86 065 PY80I 055 5V4G 060 | 6X5GT/G 807  +00 | 2131 6AUS 866 6463 Cv337 Cv4019 G120/1B QQVO(’—J
EAF42 070 |[EH90 060 | PC88 065 SPal 300 SYIGT 065 0.55‘ 6080  2.50 | 2033 SAVSGTA | B66A 6550 Cv3a2 CV4020 G150/28 QQVO06-40A
EAF801 EL33 250 | PC900 055 SP6l 085 SZ4G_ 065 786 080 | 6146 300 ] 2J50 6AWSA 866E 6807 CV345 Cva022 glﬁg;ZM Q870,20
075 |EL34 070 | PCC84 045 T4! 100 630L2 080  7B7 080 T 2354 | 6AXSGT 872A 6923 Cv354 Cv4023 24072D QS75/lzo
EBC33 1.00 |EL37 250 | PCC89 055 U2S 1.00 | 6ALS 0.30  7CS 1.30 | 2BPI  4.00 | 2J56A B4G ., IR 6939 | Cv359 Cva02y4 G100'1K $75/40
EBC4! 0.75 |EL4] 080 | PCC1890.65, U26 085 6AQ5 050  7C6 100 | 3BPI 450 | 2K2 6BABA I891R CV360 Cv4025 GN4 QS75/60
EBC8] 040 |[EL42 185 | PCF80 040/ U191 075 »AS7G 1.00 | 7H7 080 | 3DP1A 4.00 | 2K26 6BK4 7193 CV37l Cv4028 GTIC | QS83/3
EBF80 040 |[EL84 035 | PCF86 065 U404 075 6AT6 0.60 | 7S7 225 | 3EGI 2K28 6BKTA 954 7203 Cvin CV4033 ‘GTRIZOW | S92/10
BE83 040 |EL91 100 | PCI'801060 US0OI 118 | 6AU6 D040 | 7Y4 080 | 3FP7 200 | 2Kds 6BLIGTA | Y53 7360 Cv378 Cv4033 GTRISOMS | QS95/10
EBF8Y 032 | EL95 060'| PCF8020.55 UABC80 6AV6 050 | 12AC6 0.80 | 3GP1 600 | 2X2A N6 956 | 7586 CVv391 Cv4038 ! S105/45
EBL3] 200 |[EL360 1.60 | PCF8050.90 040 6BA6 038  12AD6 0.80 | SBP1  8.00 6BR7 957 CV39s CV4039 GU20/21 S 150/40
ECC40 100 | ELL8O 200 | PCI-806080 UAF42 0.75 6BE6 045 | 12AE6 075 | SCP1 600 | 3A/107A 6857 18013 Cvi97 CVa040 1GU50 S150/45
ECC8] 0.45 EM80 055 | PCFR081.00 UBC31 060 6BH6 015 12AT6 045 | 88D 15 3A/108A 6BX7GT 1625 8025A Cv4s CV4056 GXU1 QS$150/80
ECC82 038 | EM8&| 060 | PCL82 045 UBF80 0.50 | 6BJ6 075 | 12AT7 045 | CV42921.50 | 3A/1068 6BZ6 | Cvaid CV4059 KT66 $1200
ECC83 038 | EM84 040 | PCI83 0.70| UBF89 050 | 6BQ7A 055 | 12AU6 0.50 | DG7-51200 | 3A/109B 6Ch6 2050 9001 Cv4a7 CV4060 KT67 S 1202
ECC85 045 | EY51 045 PCLE4 050| UCC85 050 | 6BR7 120 | 12AU7 0_35\ VCRI38 3A/TI0A 6CH6 | 2050w 9002 Cva49 CVa062 KT88 $1203
ECC88 050 EY86 045  PCL8S 060 UCH42 080 6BW6 100 | 12AX7 0.38 1000 | 3A/110B 6CL6 2051 9003 | Cva66 V4063 | | Q81205
ECF80 045 EZ40 060 | PCL86 050 UCHB) 0.50 | 68W7 l.m‘ 12BA6 0.50 | VCRI39A | 3A/146] 6CW1 9004 | Cvaty CV4064 M8079 \ uU37
ECF82 045 EZ41 075 PDSO0 150 UCL82 040 | 6C4 0.40 | 12BE6 0.60 8.00 | 3A/16TM 6DK6 4003A 9005 \CV488 CV4079 M8080 QVv03-12
Wiy || dgon W6 ey o M| S
6EAS 4242A 45 d
2N697 016 3NI3L OB SNT476 045 | 38/241M | 6F33 4313C 13201A | CV493 Cvas03 M8083 V06-20
S |
IN706 01240360 D40 SN7480 060 | g4 6H6(metal) | 3328A Cvi1T CV4501 M8091 Y3125A
AA119 07 BFI79 033 OC44 020 2N706A 012 | 40361 045 SN7482 087 | 3p2g 6KIGT 1687 A1834 V808 Cvas07 M8096 dYa-250A
AAZ13 012 BFI80 036 | OC45  020[2N113] 02540362 040 SN7483 110 | 3p3g SUBA 5544 A2087 CV1072 Cva508 MB097 QY4-400A
AAZIS 010 BFI8] 035 OC7] 018 |2N1132 024 | 40430 085 SN7484 100 | 329 OV6GT 15545 | 33134 EV1076 V5060 M809R
ACI107 051 | BFI94 010 OC72  028|2N1302 018 | SN7400 0.16 | SN7486 047 | 3733 [ 25293 | Cvi092 Eveoos M8 100 RI0
ACI26 025 | BFI95 013 76 030 |2NI303 018 [ SN7401 0.6 | SN7490 085 | 3¢23/24G- | j1E2 | 5642 A2426 CVi219 | CV6008 M8136 R17
ACI27 025 BFI97 015|0C77  058|2N1304 028 | SN7402 016 SNT491AN 3C4s LIE13 $644 A2521 Cv1343 CVE0ds M8137 RIS
ACI28 015 BF200 032 OC8I 029 | 2N1305 022 | SN7403 0.16 100 | 3¢X100A5 | 12AV7 \565, A2900 EviaTs | M8130
AC176 025 BFS6I 025  OCBID 028 |2NI306 028 | SN7404 026 SN7492 070 | 3E3q 12B4A 5670 ACT6 CV1476 DA30 M81al SIIEN2
ACI87 021 BFS98 025 OC8|Z 045 2N1307 028 SN7405 022/ SN7493 010 | 315 12BYTA | 5672 ACTY Cv1477 DA41 M8142 S130
ACIB8 020 BFWI0 061 |OC83 027 [2NI308 0.28 | SN7406 042 SN7494 080 [ 37 |60F 13E) 3676 CV1178 DA32 M8144 3130p
ACY2l 022 | BFX 028 |OC130 114 |2NI309 030 | SN7407 042 | SN7495 080 | 3)/)70E | (2F14 | 5687 BIC IE CV1794 DA 100 | M8149 STV280/40
ACY39 078 BFX88 024 OCI70 030 (2NI613 021 | SN7408 028 SN7496 095 | 30/150E | (31| 5696 BS90 | Cvi480 DET22 M8157 STV280/80
ADI30 050 ' BFYSO 021 OCI71 03n|2N1613 045 SN7409 028 SN7497 387 | 3¢5/)95E 28D7 3702 BS156 V1481 M8 161 SU4t
AD149 050 BFYS] 020  OC200 054 |2N2147 078 | SN7410 D016 | SN74100 1.89 | 354 29C1 5718 | BTS V1482 E5SL M8162 | su42
ADI6! 044 | BFYS2 020 OC201  1.00| 2N2i60 078 SN7411 0.25 | SN74107 045 | 33408 SIKU 3719 BT3S CV1i787 EROCC MB163
ADI62 044 BYI00 027 OC202 090 | 2N2369A 0.16 | SN7412 030 | SN74110 058 | 3y/390A 7581 5725/ BT43 CV1832 E80FC M8167 TDO3-10
AFIL5 025 BYI26 014 OC203 055 | 2N2646 080 SN7413 036 [ SNT74111 086 | 3y/3908 136 i bAS6W | BT79 V1833 E8OF M8179 TT15
AFl116 025 BYI27 @12 OCP71 120 | 2N2904 020 | SN7416 036 $N74118 0.90 8341 | 5726/ BT83 CVI835 ESOL M8 190 21
AF[17 024 | BZX6i series ORPI2 060 | 2N2904A 0.25 | SNT417 036 SNT4119 168 | 4 554 BSA L 6ALSW Cv1994 E80T M8196 TTR3IMR
AF186 048 020 ORP60 055| 2N2905 032 | SN7420 016 SN74121 050 | , 5554 852 $727/ cic V2000 EBICC M8204 TZ240
AF239 044 | BZYS88 «eries  TIC44 029 ZN290SA 025 | SN7422 025 | SN74122 0.70 | | 4504 0AG 2D21W | CIK CV2i3] E8IL M8212
ASY27 033 0.0 | TIC226D 150 IN2906 020  SN7423 037 SN74123 1.00 | 435 90AV 5749 Cvs Cv2154 | E82CC M8214 U7
ASY28 025 | CRSI05 035 TIL209 020 2N2926 0.2 SN7425 037 | SNT4141 090 | 435 90C | 5750 CV25 CV2155 E83CC | M8223 u19
BA102 025 CRSI-40 050 ZTXI107 0.12| 2N3053 018 | SN7427 037 | SN74145 1.26 | 4E%)508 90CG | 5751 CV26 CV2160 E83F MB8224 u27
BALIS 010 CRS3 05 040 |ZTXI08 08 2N3055 045 SN7428 040 |SN74150 175 | 4p57 0CV 3802 |Cvzg | EV2179 ESBCC M8225
BCI07 014 CRS340 065 ZTX300 013 2N3525 091 | SN7430 0.16 | SN74151 1.00 § 4j50 95A L 5814 CV3t Cv223s E90CC M8232 VLS631
BCIOB 013 MJE340 047 | ZTX301 0.14| 2N3614 065 SN7432 037 |SN74154 2.00 | 4)5) 100TH 5823 cvi2 CVi233 ESOL. M8237
BC109 014 MJE370 068 | ZTX302 018 2N3615 065 SN7433 037 |SN74155 1.00 | 45554 |15082 3840 Cv4s Cv2238 | E9IR M8245 2300T
BCI13 015 MJE520 063 |ZTX304 024 2N3702 0.1 | SN7437 037 | SN74156 1.00 ;153 13083 5963 Evsa Eva1s3 E92CC ME 1400 7759
BCI17 021 | MJE2955 127 [ZTX500 013 2N3703 012 | SN7438 037 |SN74157 085 } ;¥ysos | 150C] 5965 V73 | Cv2289 E180CC ME 1401 2803U
BCI143 030 | MJE3055 0.77 [ZTX501 0.15| 2N3704 014 | SN7440 022 | SN74170 252 | 4\ y50p 150C2 Cv7a Cv2520 A
BCi47 010 MPF102 040 | ZTX503 016 2N3705 015 | SN7441AN N74174 187 | 4xa50m 150C3 6AQSW | CV8S5 Cv2522 EAS2 0A2
BC 148 08 | MPFI03 036 |ZTXS31 025| IN3706 0.11 092 | SN74175 110 150C4 6021 V118 Cv2721 EA76 0A3
BC169C 015  MPFI04 035 |ZTX550 0.18| 2N3707 013 [ SN7442  0.79 | SN74176 126 | 5,25 250TH 6057 CVi2l CV2901 ECC35 0A4G
slln oo BE Nl M Sm o be Gt m w0 @ i (swp e e8|
b 404 0.66 ) N3709 0. 4 . - :% | CVI2R Cv3939 EF50
BCISL 013 | OAS T 072 |IN4COZ 07 INITIO Q11| SNT433 0o SNTal92 200 SE/ZSMIg S20 6058
BCY 085 | OA10 040 [IN4003 08| 2N3711 0.1 |SN7452 0.6 I '
BCY33 038 OA79 D10 IN3004 08| 2N3819 038 | SN7460 016 SN24194 130 VAT
BCY34 045 | OABI 0.18 | IN4005  0.10| 2N3820 0.50 | SN7470 0.36 | SN74195 1.10 TH'S MONTH s
ngo g;g 8A9] 07 mftg({)); 012 %Ngszs 0.50 gng 038 S:;ug(_; :;g g -
BCY7l 0. A200 008 | IN4 042 2N3903 015 | SN7473 041 4197 1.
BCY™2 015 OANR 0% NG9 OO NI 020 SNTOM 042 SN1a1s8 211 25 % ®0SCILLOSCOPE TUBES
BCZil 065 OCI6 100 | IN4148 0.06| 2N3905 025 SN7475 059 : -
BDI2] 100 OC20  2.00 | IS131 013| 2N3906 025 t0 a“ Orders TYPE DG.7 5,VCR 139A,CV 1526
BDI24 085 OC23 125 18921 007 | 2N4058 0.15 Price £8.00 p & p 25p
BDI31 042 OC25 040 [IS3033 020 | 2N4059 010 | - .
321352 g;g 8?‘%% ng: lg%osm 020 | 2N4060 013 DIL 14 oin 15 |nc|ud|ng
BF11 . "3 055 [S2100A 0.20 | 2N4061 013 pin 15p
BF167 025 OC36  060IS3010 025 2N4062 0.4 R
BFI73 028 OC12 040 2N6% 015 onazge 030 | SOCKETS 16 pin 17p POSTAGE! SPECIAL OFFER
Terms of Business: Mon. to Sat. Open for callers 9 a.m. to 5 p.m. Closed Sat. 1 p.m. to 3 p.m. Express postage 10p for one valve; 2p emfh additional valve. Express postage: 10p per
order for transistors. All orders over £5 post free. (Full valve availability list on request, S.A.E.). Prices correct when going to press. This applies to the U.K.
1 MOS CLOCK CHIP 12-24 hr option . . . . 4.00
11 M
FANTASTIG OI:I:ER 4 0.63"' LED Displays (latest HI BRI Type) 5.00
1 Segment Driver Chip 0.30
Quality Uni 1 Pack Resistors, Caps., Transistors, switch 1.20
T e 1 Double Sided Glass Fibre P.C. Board 1.00
Ready made — or the most comprehensive Kit ; Double V\I/ € ; k’j.ssf 'T'e P-f a LXCEN o
and Instructions you have ever seen. Very quick ] C,OU ‘|e/A oun g a’\|/|ns U RFARKES NG
to build. No knowledge of electronics required. ircuit/ Assembly Manual :
1 Futuristically styled Case (state colour) 3.00
£I 4 40 in Kit Form ‘@ Yellow, Orange, Red, Black, White, Mauve, Green, Blue.
. + £1.60 VAT p&p
Ready built C.wW.0. to:
£I Fully tested Pulse Electronics Ltd., Dept. W.W.1.
VAT p&p £1.90 202 Shefford Road, Clifton, Beds. Tel. 0462 813453.
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G. F. MILWARD

ELECTRONIC COMPONENTS

Wholesale/Retail :

369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

«™  CALLING ALL INDUSTRIAL BUYERS!!

We are glad to say that it is now possible to supply from stock the following integrated circuits. ALL ARE BRANDED, FULL SPECIFICATION devices offered at
unbeatable prices! This is YOUR chance to cut manufacturing costs and greatly increase profit margins!

1/99 100/499  500/1000 1/99 100/499 500/ 1000 1/9 /a4

7040 £0.15 £0.125 £0.10 7422 £0.645 £0.537 £0.43 7494 £0 795 mc(t)) 629 50% ‘5%00
7401 £0.15 £0.125 £0.10 7443 £1.275 £1.062 £0.85 7495 £0.63 £0.525 £0.42
7402 £0.15 £0.125 £0.10 7445 £1.20 £1.00 £0.80 7496 50'72 £0'60 £0.48
7403 £0.15 £0.125 £0.10 7446 £1.35 £1.12 £0.90 74104 £0.315 £0.262 £0.21
7404 £0.18 £0.15 £0.12 7446A £1.05 £0.875 £0.70 74105 £0.315 £0.262 €021
7405 £0.18 £0.15 £0.12 7447 £1.05 £0.875 £0.70 74107 £0.315 £0.262 £0.21
7406 £0.48 £0.40 £0.32 7447A £1.05 £0.875 £0.70 74121 £0.315 £0.262 £0.21
7407 £0.48 £0.40 £0.32 7448 £0.855 £0.712 £0.57 741722 £0.45 £0.375 £0.30
7408 £0.15 £0.125 £0.10 7450 £0.15 £0.125 £0.10 74123 £0.63 £0.525 £0.42
7409 £0.24 £0.20 £0.16 7451 £0.15 £0.125 £0.10 74141 £0.75 £0.625 £0.50
7410 £0.15 £0.125 £0.10 7453 £0.15 £0.125 £0.10 74151 £0.69 £0.575 £0.46
7412 £0.195 £0.162 £0.13 7454 £0.15 £0.125 £0.10 74153 £0.69 £0.575 £0.46
7413 £0.345 £0.287 £0.23 7460 £0.15 £0.125 £0.10 74155 £0.69 £0.575 £0.46
7416 £0.345 £0.287 £0.23 7472 £0.255 £0.212 £0.17 74156 £0.69 £0.575 £0.46
7417 £0.345 £0.287 £0.23 7473 £0.33 £0.27 £0.22 74160 £1.35 £0.22 £0.90
7420 £0.15 £0.125 £0.10 7474 £0.315 £0.262 £0.21 74161 £1.12 £0.22 £0.90
7423 £0.27 £0.225 £0.18 7475 £0.465 £0.387 £0.31 74162 £1.005 £0.837 £0.67
7425 £0.27 £0.225 €0.18 7476 £0.315 £0.262 £0.21 74163 £1.005 £0.837 £0.67
7426 £0.27 £0.225 £0.18 7480 £0.435 £0.362 £0.29 74166 £1.425 £1.187 £0.95
7427 £0.27 £0.225 £0.18 7482 £0.75 £0.625 £0.50 74174 £1.20 £1.00 £0.80
7430 £0.15 £0.125 £0.10 7483 £0.825 £0.687 £0.55 74175 £0.975 £0.812 £0.65
7432 £0.25 £0.225 £0.18 7485 £1.275 £1.062 £0.85 74192 £1.275 £1.062 £0.85
7437 £0.27 £0.225 £0.18 7486 £0.315 £0.262 £0.21 74193 £1.275 £1.062 £0.85
7438 £0.27 £0.225 £0.18 7490 £0.465 £0.387 £0.31 74198 €210 £1.75 £1.40
7440 £0.15 £0.125 £0.10 7492 £0.465 £0.387 £0.31 74199 £2.70 £2.25 £1.80
7441A £1.05 £0.87 £0.70, 7493 £0.465 £0.387 £0.31 :

To secure the above prices. all orders for these devices must exceed £10 in total value. Price rating is established by TOTAL NUMBER OF DEVICES ORDERED. Any mix
may be made. For special quotations for large orders ring 021-327 2339 NOW!!!

MICROWAVE DEVICES 1,000,000 ELECTROLYTIC
CL8300 Gunn effect oscillator 9-4GHz £40 POTENTIOMETERS CAPACITORS
CL8370 N0 9-5GHz £10 We have bought a huge Several thousand of each of
CL8380 i 105GHz  £10 . the following types. Silly price
CL8390 ditto 11.6GHz £10 assortment of volume controls. ] ypes. y
CL8430 ditto 9-35GHz £40 : !
CL8450 ditto 9.35GH; £40 Pre-sets. sfllders, etc. AI»I 'arel ALL NEW STOCK
CLB470 ohi 9.35GH: £40 in  manufacturer's  origina 5uf 10V 35p dozen,
BXY27 Varacter Diode. “'S” Band) Cut-off 70GHz  £1 packing. 50uf 10V gSp dozen
BXY28 Varacter Diode. Cut-off 100GHz £1 - e 100pf 10V 5p dozen
BXY32 Frequency Multiplier. "X* Band 150GHz  £1 EEGAN . CUERMNES @ 3305f 16V 45p dozen
BXY35A/C ditto 25GHz  £1 some types available. 330pf 25V 60p dozen
BXY36C/D ditto 75GHz  £1 i A 330uf 35v 80p dozen
BXY37C/D ditto 100GHz  £1 TS T I {7 G 220041 16V £1 dozen
BXY38C/E ditto 120GHz £1 Sample bag 15000pf 25V 50p each
BXY39C/D ditto 150GHz  £1 100 mixed £2.50
BXY40D/E ditto 180GHz  £1 -
BXY41C/D/E ditto 200GHz  £1 OBBY CORNER/
12 VOLT FLUORESCENT LIGHTING i Li e
BRANTUB!1!1! 100 {3} WATT RESISTORS
’ J * Resistors, Wire d and 1 CAPACITORS
° Carbon 100 OIOOES
* Capacitors, Silver-mica, Paper, =
Inverter transformers 13/15W (circuit included) 70p gﬁ,’:{,’:fy";c SO esieaad POSTAGE 25p PAGK Mo 1
““Current economy” transistor (600 ma.) 50p * Controls, Volume, Pre-set, £ 1 H S L
“"Maximum light” transistor (1-3A) 50p Carbon, Wire CAPACITORS
Resistors/capacitors to suit 15p * Diodes, Silicon, Germanium, 100 POLYSTYRENE
Lampholders {long lead) (needed with cases) Pair  30p Zener - POSTAGE z%:PAC'TORS “PACK NG 2
(short lead) Pair  20p .t ;'::“i::r:o"' Silicon, Ger-
White enamel case 21in (postage 40p) 70p All the above are new and unused £1 :gg SEEIASJ?CRS
Tube. 21in—13W 45p stock. CAPACITORS
(Note: tube only supplied if case ordered, to prevent postal damage). We have made up packs of 2Ib gross 3‘13‘&’&.‘7‘0’&% POLYESTER
13W fitting ready built and tested—including tube (postage 30p) £3.75 w(etjighth(g]l are _differenft in come:t(. POSTAGE 25p e KINOTA
/ B and co mn a mixture of components
Post/packing, 40p per order except where shown. from the above list. This is a_fapmastic. £1 20 ASSORTEO UNUSEO
NEW! NEW! NEW! NEW! PRI Sl e g ol TRANSISTORS ©
An aerosol spray providing a convenient means of producing any tiny fraction of normal price ! BCIVSIETCY
number of copies of a printed circuit both simply and quickly. To make things even more interesting POSTAGE 25p “PACK No. 5
Method: Spray copper laminate board with light sensitive spray. Cover TWENTY OF THESE BAGS ALSO
with transparent film upon which circuit has been drawn. Expose to CONTAIN A POUgD NOTE! £1 A oL E D]
light. (No need to use ultra-violet.) Spray with developer. rinse and \%E\y;ZEA%%gﬁ%gEEDI WILL BE 1 TRANSISTORISED
etch in normal manner. And the price that we are asking’? ARt CLORINT
Light sensitive aerosol spray £1 80 plus postage Only £2.00 including both postagé POSTAGE 25p “PACK No 6
Developer and Etchant 50p plus postage %nthAT' . | This o £1 100 RESISTORS
Single-sided Copper-clad Fibreglass Board 75p sq. ft. isuanyy?v:jard:‘rtoerreggz‘:’;' Our‘:urpI:; e dr ettt
Double-sided Copper-clad Fibreglass Board £1.00 sq. ft. stock! It is unlikely that in these
Boards cut to any multiple of 6”. Max. size 3' X 4'. days of rising prices we shall ever POSTAGE 25p —FACK o B
be able to repeat!

REMEMBER!

ALL GOODS PLUS 25% V.A.T.

G. F. MILWARD, 369 Alum Rock Rd., Birmingham B8 3DR. Postage (minimum) per order 40p
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F R A lFE 10 CHAPEL ST. LONOON NW1,
") ™ Phone 01-723 87583
SIGNAL GENERATORS

MARCONI TF80I1D/IS. 10-480 mHz P.O.A.
MARCONI| TF801B/2S. 10-480 mHz £225.
MARCONI TFI44H |0kHz—72 mHz P.O.A.
ADVANCE SG63D. AM/FM 7.5-230mHz £125.
HGN MS4U AM/FM 9.6-240mHz. N.Dev.Fac.
ROHDE & SCHWARZ SMLR 15-30mHz power zenerator. P.O.A.
RACAL/AIRMEC 20l A. 30kHz-30mHz. As new. P.O.A

ADVYANCE 5G21 VHF Square-wave generator 9kHz-I00mHz £25.

OSQILLOSCOPES
TEKTRONIX 661 Sampling scope with4S1 & 5T1A
plug-in units. 3GHz. £200.

TEKTRONIX 545A with CA unit. DC-30mHZ. Price
only £295.00

TEKTRONIX 531 DC-15mHz with L type plug-in
TEKTRONIX 535 DC-15mHz with L type plug-in
TEKTRONIX 545B DC-30mHz with "'CA’ plug-in.
TEKTRONIX 585A. DC-80mHz with type 82 plug-in.
TEKTRONIX 654B. Storage oscilloscope.
TEKTRONIX 502, 200uV. Sens. X-Y.

TEKTRONIX €27 Polaroid Camera. Series 125 with 560 series adapter.

MISCELLANEOUS TEST EQUIPMENT

MARCONI TF1400S double pulse generator with TM6600/ S secondary
pulse unit. £105.

MARCONI TF91D deviation meter. 4-1024mHz. 0-100kHz deviation.
MARCONI 455E Wave Analyser £120.

MARCONI TF2600 Valve Voltmeter 1TmV-300V. Excellent. £75.
ROHDE & SCHWARZ USVD calibrated receiver 280-4, 600mHz.
ROHDE & SCHWARZ AF. Wave Analyser type FTA 0-20kHz plus
log/lin AF meter incorporated. Excellent condition.

ROHDE & SCHWARZ URV milli-voltmeter BN10913 (late type)
1mV-10V. With 'T" type insertion unit, free probe and attenuator heads.
1kHz-1,600mHz. £175.

COSSOR 1453 True RMS milli-voltmeter. Excellent. £75.

AIRMEC TYPE 210 modulation meter. Excellent condition.

WAYNE KERR B51 LCR Bridge. Excellent condition. £55.

ADVANCE type SG68 low distortion A.F. oscillator. 1.5 Hz-150kHZ.:
Sine and square wave. Battery operated £75.

MARCONI type TF936 Impedance Bridge. £85.00.

GERTCH Phase Angle V. Meters. Range 1mV-300V, in 12 ranges.
SOLARTRON oscillator type CO 546. 25Hz-500kHz. £30.00.
GAMBRELL Precision 4 Decade Resistance Box. 1-11, 110 ohms.
£24.50.

BOXER INSTRUMENT AVO VALVE TESTERS

FANS Brief-case type 160. Full working
Dimensions 45 x 4-5 x 1-5 ins. condition throughout. £65.

Very quiet running. precision fan
specially designed for cooling
electronic equipment, amphﬁers
etc. For 110V. AC operation—
(practise is to run from split
primary of mains transformer or
use suitable mains dropper). CC
only || Watts. List price over £10
each. Our price, in brand new
condition 1s £4.50. -

AERIAL CHANGE/OVER RELAYS
of current manufacture designed espec-
ially for mobile equipments, coil voltage
12v., frequency up to 250 MHz at 50 watts.
Small size only, 2 in. X # in, Offered
brand new, boxed. Price £1-50, inc. P.&P.

RACAL/AIRMEC VHF/UHF Milli-
voltmeter type 30IA. Frequency
range 50Hz-900mHz. Voltage range
300uV-3V in eight ranges. Co-axial
input 50 and 75 ohms BNC con-
nectors. DC Ranges 100uV-10V in

POWER SUPPLIES
WEIR Electronics modular unit.

M?del OCAR. Regulated & sta- ten ranges, Light-weight mains
bilised. 0-7V @ 2A. £9.50.' operated instrument in as new con-
APT Electronics. model TCV250. dition with handbooks. Other

makes of voltmeter also available

Dual-scaled metered supply. Cur- from stock.

rent limiting. Variable 0-50V @
‘2A. £70.00. 0-40v @ 3A,
£75.00. EDDYSTONE RECEIVER

type 770R

Continuous coverage from
27-165mHz. AM/FM. Also 770U,
150-500 mHz., and model 7708,
500-1000 mHz. All in first class
condition. Prices upon application.

HEWLETY PACKARD/
BOONTON TYPE 89008
Peak-power calibrator. Measures
true peak power -+.6 db absolute.
Frequency range 50-2000Mhi. RF
power range 200mW peak, full-
AEl miniature uniselectors. Type scale. RF Impedance 50 ohms,
2200C. 3 banks. 1 bridging, 2 P.O.A.

non-bridging wipers. 12 positions. =
Coil resistance 50 ohms. Complete MARCONI TF995A2/M AM/FM
with bases. Brand new. £4.50 each. R.F. SIGNAL GENERATORS.
20-way BPO Jack strips to accept 1.5-220mHz. 0-100kHz Deviation.
316 type Jack plugs. Also quantity 1pV—100mV gugjpxt Sold in excel-
of 316 plugs available. All good | 'entcondition.

condition.

PLEASE ADD 8% V.A.T. TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WILL
CAUSE DELAY IN DESPATCH. THANK YOU.

MANY TYPES of RF plugs and
sockets in stock:i—

BNC plugs 500. 30p. BNC sockets
5062. 25p. N. Type plugs 50€2. SOp.
Burndept plugs. 40p. Burndept
sockets. 40p. Miniature PYE. 20p.
Miniature sockets. 20p. .

All connectors are brand new.
fmmediate delivery. Please add
appropriate postage.
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from'the test equipment people
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By special agreement e-ectromc El_ohers can now o"‘Ter the world's
most desired equipment from TEKTRONIX, HEWLETT PACK-

ARD, BRUEL & KJOER, RADIOMETER, BOONTON, etc. at
tremendous savings on Manufacturer’s List Prices

Ava|lable NOW to order ’Nm

- — ——————" Wide-Range
Oscilloscopes — Limited offer only this
Month — 50 Meg.

; T, The most versatle oscilloscopes ever produced by Tektronix to
! . accept Multi trace, Differential. Samphing, Spectrum Analysers,
. and special purpose Plug-ins etc

{ . ‘ " A few examples affered below -

¥ 1A1 — DC 50 Meg. 5mV/cm Dual Trace £125.00
k’*’?. . L 1A2 — DC 50 Meg 50mV/cm Dual Trace £90.00 ),
- * CA — DC 24 Meg £69.50'
l » O: VA4 = Four tracoiampiifion. 10mM/cm £390.00
. . & 545B DC 1o 33 Meg calibrated sweep delay £325.00
‘ ! 546 Dual ume base/ Delayed sweep. DC 50 Meg £275.00

- 7‘»-. < = +% 547 Dual time base/Delayed sweep/alternate display

o DC 50 Meg £325.00

ALL THIS EQUIPMENT NOW ON PERMANENT DEMONSTRATION. BUY NOW — LIMITED
STOCK AT THIS LOW PRICE

HEWLETT PACKARD)

Model 130C uV/CM OSCILLOSCOPE

This s¢ope 1s a versatile all purpose instrument for

laboratory, production line. industrial process ‘1'
measurements and medical applications e * > 3 &
The outputs of rf detectors, strain gauges 4 ™ 1 t
transducers, and other low level devices may be e® “ :
viewed directly without preamplification " oo mEL
y preamp LA 7. e Sy

The Model 130C s easy to operate even by PR
inexperienced personnel N m
Specification: Time Base' Range — 1 us/cm to 5s/cm, 21 ranges in
a 1 2 5 sequence, accuracy = 3%; vernier provides continuous PRICE:
adjustment between steps and extends the 5 s/cm step to at least £175 complete

125s/cm SEE IT AT
Automatic triggering (baseline displayed in the absence of an input

signal) OUR NEW
Vertical & horizontal amplifiers SHOWROOM

Bandwidth: d.c coupled, dc to 500KHz. ac coupled (input), 2Hz to 500kHz: ac coupled
tamplifier). 25 Hz to 500KHz at 0 2 mV/cm deflection factor

Much sought after equipment

made by the major manufacturers
4 in this field viz. Bruel & Kjoer

Hewlett Packard, Radiometer, etc

avallable now with short delivery

cycle

Types include A.F. Oscillators

TEST EQUIPMENT o b e

Distortion Anatysers, etc Examples
from our range nclude

AUDIO OSCILLATORS — Hewlett Packard Type 201C 20Hz-20KHz Max output Sut 42 5V

into 600chms Attentuator 0-40dB in 10dB steps. Response * 1 dB full range Distortion at

1 watt and above 50Hz is less than 0.5%. £95.00

Also types 200CD and 200B available

VOLTMETERS — Hewlett Packard Type 400H. Freq. range 10Hz-4MHz 1mV-300V (12

ranges). Accuracy 1% (50Hz-500KHz). 2% (20Hx.1MHz) £85.00

Also types 400E. 400D & 400L are available

DISTORTION ANALYSER — Hewlett Packard Type 331A. STEREO SIGNAL GENERATOR —

Radiometer Type SMG1 LEVEL RECORDER — Bruel & Kjoer Type 2307A. BF O — Bruel

& Kjoer Type 1022A And many others -— Specification and price on request

HEWLETT PACKARD

F.M. A.M. SIGNAL GE NERATOR TYPE 202H
This superb generator in grade one condition, F.M., A.M

C W and pulse coverage 54 10 216MHz

Used to testing and calibration of F.M. recewving systems
VHF., TV, Mobile and general Communications

Freq. range 54-216MHz + 2 Bands. R.F. stability 0.01%
RF output 01 uv-0.2V. V.S. W.R. 1 2 Signal to noise
rano SOdB below 10KHz. Dimensions 16%" x 10% ™" x

HEI}II‘IIIIII} Brokers Ltd

49-53 Pancras Road
London NW1 2Q8B
Telephone 01-837 7781

add 8% VAT TO ALL PRICES

riease note: ANl instruments offered are
secondhand and tested and guaranteed 12 E .
months unless otherwise stated Carriage and packing charge extra

WW—100 FOR FURTHER DETAILS
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SIGNAL SOURCES

Unit Oscitlator. General Radio Type 1209C
Freq. 250-920 MHz. Accuracy 1% Drift0.2%
Qutput into 50 ohms = 150 MW with PSU
1201 — CQ18 as illustrated . £215
ADVANCE

Audio Signal Generator HIB 15Hz-50 KHz,
200 uV-20Vm=* 2dB. Sine Wave & Square
Wave £65
Audio Signal Generator JIB 15Hz-50KHz
0.2V-25V £65

VHF Square Wave Generator SG21

9KHz-100MHz. Max 0/p 2V £35

Signal Generator D1 £39

AIRBORNE INST. LABS

Power Oscillator 124 P.O.A

AIRMEC

Signal Generator 702 30Hz-30KHz in 3 bands
£60

Signal Generator 701 £60

_H.F. Signal Generator 201 30KHz-30MHz in 7

Bands. Int.Xtal cahbrator o/p level variable
1uV-1.1V 75 ohms impedance Int. Mod at
1KHz. Ext. Mod 30Hz-10KHz £€75-€115
DAWE :
Wwide Range Oscillator 400C 0.1Hz-1KHz
output 16-20V obtainable between each o/p
terminal & Earth, when output control se£l to
29

max .
GENERAL RADIO
Unit Oscillator 1218-A
HEWLETT PACKARD
U.H F.Signal Generator 6 14A 900-2100MHz
1% Accuracy. Output 0.1uV-0.2V into 50
ohms. Modulation: CWint or EXT FM & Pulse
S\H F. Signal Generator 618C 3.8-7 6GHz *

PO.A

1% 50 ohms £550
Signal Generator 6088 10-400MHz
0.1uv-0.8V £195

Signal Generator 612A 450MHz-1230MHz

Internal & Ext. A M. 50 ohms €495

MARCONIINTS.

Oscillator TF1247 20-300MHz (Suitable for

use with Marconi TF 1245 & 1245A Q
£1

Meters)
SPECTRUM AN ERS

.POLARAD

Spectrum Analyser TSA with STU-3A Plug in.
Freq. range 4.37-22GHz. Sweep freq. rate
1-30Hz adjustable system gain 120 dB
Sensitivity — 77-90 dBM. R F. attenuation

0-100d8 POA
Above with R.F. Tuning tnit STU 1A
10-1000MHz P.O.A
And R.F. Tuning Unit STU-2A910- 4560MHz

P.O A
MARCONI

H.F. spectrum analysers OA.1094A /3 carrier
range 3-30MHz. Sweep width up to 30KHZ
60dB amplitude differences measureable

£450
Also: L.F. Extension unit for above TM 6448
100Hz-3MHz

SWEEP GENERATORS

¥
HEWLETT PACKARD
Sweep Oscillator 692D 2-4GHz
Sweep Oscillator 6938 4-8GHz
JERROLD

Sweep Signal Generator 900B Centre Fregs.
500KHz-1200MHz Sweep widths narrow as
10KHz to 400MHz wide 500hms

£495
£495

PULSE GENERATORS

St VR e —
Modular Pulse Generator Advance Type
PG 52 System of 5 Signal generating &
Processing units. Repetition freqs. up to
20MHz & OQutput pulses to 20V (50 ohms)
Rise & Fall times 5nsec. Its versatility enables
the production of complex pulse & ramp
waveforms not obtainable from conventional
pulse generators £250
ADVANCE

Double Pulse G enerator PG.56

Pulse Amplitude 0.1V-10V. Sq. wave 0-10V
Rise Time 10nsec. {typically) £€87.50
Pulse Generator PG.55 P.OA.
MARCONI

Double Pulse Generator TF 1400/S. Min
type CT.434. c/w TM 6600 Sec. Pulse gen
Plug In. 10Hz-100KHz. 100nsec-100usec
Negative pulses up to 200V E.M.F., +VE
puises up to 60V E.M F. & Simultaneous +VE

&-—VE pulses up 10 20V E. M F P.O.A
SOLARTRON
Precision Pulse Generator G.0.1377 100V

single or double pulses 0.2 amp paraphase
outputs. Simultaneous +VE & —VE outputs
Square wave to 5MHz 10nsee. Rise time

Pulse repetition freq 10Hz-1MHz. Pulse
duration O 1usec-100msec, £125
Pulse Generator OPS. 100C P.O.A

'I'I;

Siemens Level Meter 3D 335 10KHz-17MHz.
Complete system by Siemens. Comprising:
3W.518 Level Oscillator, 3D. 335 [evel
Meter, 3W.933 Sweep Attachment, 3D.346
Screen Level Tracing Receiver P.OA
Siemens Level Meter 30.332, 0.3-1200KHz,
Level Oscillator 3W.29, 0.3-1200KHz P.0.A
S.T.C.

Octave Filter 74143A. 37.5-12,B00Hz. For
analysing noise and nterference on comms

systems, particularly useful with 74142
psophometer P.OA
Selective level Measuring Set 741B48
60-1364KHz P.OA
Measuring Set 7483 1A PO A
ATS&E.

Telegraph Distortion Measuring Set. Various
types: 5BV, 5BV3, 6BV, 6A
MURPHY RADIO
Receiver VHF field strength RX.506 &
interference measuring set ¢/w Power Unit
P.OA.

. POA

[ DSCOF
DUIPN

TE

Constant
Amplitude
Signal
Generator Type
190A Freq.
range 350KHz-
500Mhz
{Variable)
Amplitude
40mv-10V
£95

COSSOR
Camera Drive Unit 1431 9 speed For use with
Cossor 14289 1432 Cameras £5
TEKTRONIX

Pulse Generator 109 0.25 nsec Risetime

0-55V Calibrated variable amplitude. Impe-
dance 50 ohms £35
Pre-Trigger Pulse Generator 11 £30

ELEGTRONIC BROKER

Tinstey Vernier Potentiometer Type 3125B. A
precision equipment as used 1n laboratories

and measurement standards areas £125
DORAN

Whetstone Bridge Type 1401 £45
Whetstone Bridge Type 3557 £45
MARCONI

Decade Potentiometer TF. 221 £40

Variable Air Condenser Muirhead Type 11-8

1250pF Max. PO.A
AC-DC Converter Type AC-DC. For use with
Precision 'R" Boxes £380

. TEST EQUIPMEN

Wandel & Golterman VZM.2. Distortion

measuring set for phase & amplitude mod For

multichannel FM Radio Systems up to 12MHz

Base bands £295

MARCONI

Sine Squared Pulse & Bar Generator

TF 2805/8 £225

GRESHAM LION

Waveforn Generator 625 lines. Sine squared,

Pulse & Bar PO.A

Waveform Generator 625 lines s(alrcase
PO A

MARCONI

Colour Gain & Delay Test Set TF. 2904 £175

WANDEL & GOLTERMAN

Measuring Set VZM 1

Generator & Receiver. VZM .83

£495
£275

Numeric Tube
B.5853 0-9
Digit 1.4°
height Brand
New £1.00

Also Alpha
Numeric Nixie
Tube

7
B.7971. Displays alphabet & 0-9 numerals
99p
ACCELEROMETERS
G.E.C. TypeF £2.50
Graseby Insts. Type B21 12G-0-12G £25
Sperry Type 212502-0100 P.OA
Sperry Type 214202-0100 PO.A
Langham Thompson LA .2 £25
Types up to 100G. Choppers. —
Ericcson N.29834Hz £4
Elliott Synchroverter G.12B0 £4
Elliot Synchroverter 95808 £49
MODULATORS
S E Labs SE 441/2 £45
SE. labs SE 501/2 £45

Osc. amp. demod. SE Labs. Type SE.62/12,

4000 ps.i £85
TRANSDUCERS

SE Labs SE.150T *25psi £35
S.E. Labs SE 153/A7481 15p.s. £35
S.E Labs SE.250/A5962 1000 p 5. £25

S E Labs SE 1508 50 ps.i £35
S.E Labs SE.105 1000 p s £25
S.E. Labs SE. 1654000 p.s.i. £25
TEMPERATURE INDICATORS

Made by Ether. Modeis with Temp Ranges
0-600°C. 0-800' C & 0-1000° C £25-£50
POTENTIOMETERS

3 turn and 5 turn available.
_Rotation

10 turn 3600°

Res. OHMS MNFTR. TYPE PRICE
5 ohms Beckman Type A £3.00
50 ohms Bourns  35005-2-500 £1.00
100 ohms Reicon  05-B10 £1.00
300 0hms  Beckman 7216 £2.50
500 chms  Beckman A £2.50
500 ochms  Colvern 250%1/264  £2.00
500 ohms Colvern 2402/13 £3 00
5000hms  Colvern 2501/9 £3.00
500 ohms  Relcon  07-10 £2.50
1K Beckman as 690 £3.00

www americanradiohistorv com
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X-Y & U/V RECORDER

X-Y Recorder Advance Type HR.96
ADVANCE

X-Y Recorder HR.92/1
BELL & HOWELL
U V. Recorder 5/127, without Galvo's £225
BRYANS

X-Y Recorder 20021
ELECTRONIC ASSOCIATES
Vari-Plotter £145

INSULATION TESTERS

£195

£150

£185

Metrohm 500V
Ohms & Mohms
PO.A

EVERSHED & VIGNOLES

Circuit Tester Ohmeter 0-3 ohms 0-39 ohms
€18

0-1000 ohms,

Circuit Tester Ohmeter
100-200 kohms

Megger Series +11 250V €12
Megger Series Il Mk. 3 250V £20
Megger 250V £20
Megger 500V £37
Battery Megger 500V £37
PYE

Insulation Tester 108 500V £25

Transfer Oscillator Type 7580H8y Beckman.

DC-15GHz with counter. 7 5MHz-15GHz
without counter Sensitivity 100mV (R.M.S))
£350
MARCONI
Distortion Factor Meter TF.142F Fundamen-
tal Freq. Range 100Hz-BKHz Dist. measure-
ment ranges 0-5% & 0-50% £60
Precision Crystal Calibrator TF 1374, 10KHz
check points up to 10MHz, 100KHz check
points up to 500MHz. 500KHz, 2 & 10MHz
£40
Portable. Recener Tester TF 888/3,
70KHz2-70MHz, Xtal check 500KHz & 5MHz,

1KHz A.F. Oscillator. AF Power 10mW,
100mwW & 1W £69
COSSOR
Battery Charger CC99 £15
BURNDEPT
Battery Charger BE.370 £50
ADVANCE

£20

Recorder Calibrator HC.20
B.P.L.

Megohmeter RM 160. For insulation resis-
tance up to 400 million M chms £35
ADVANCE

Printer PR.1 Intended for use with almost any
kind of counter. 7 digit display. 2'’ wide paper
print-out £55
MARCONI

Carnier Deviation Meter TF.791C. Carrier Freq.
range 4-250MH2. Freq dev. ranges O to =
5KHz, 0 to = 25KHz. O to + 75KHz & O 10 +
125KHz. input impedance 50 ohms £75

WW-087 FOR FURTHER DETAILS
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Come and visit Europe s first Electronic
Instrumentation Centre

49-53 Pancras Road
London NW1 2QB
Tel: 01-837 7781

Wireless World, June 1975

York Way

S
)

Next to KING'S CROSS

'S CBIISS

0SCILLOSCOPES
& PI.I..IGS INS

Portable Double Beam Oscilloscope Solartron
Type CD t400. DC-15MHz. Sensitivity 100
uV/cm with the following Plug-ins available:
CX 1441 Wide Band Amp, CX 1442 High
Gain D.C. Diff. Amp; CX 1443 General
Purpose Time 'Base Unit; CX 1444 Sweep
Delay Time Base £160-£180
ADVANCE. Storage Scope 0S 2200 P.OA
AE.lL

Miniature Oscilloscope CT 52. X Sensitivity
40V/cm; Y Sensitivity 60V /cm; 2% screen
Freq. Range 10Hz-1MHz tIdeal for Audio
work. Fully portable in metal transit case €35
COSSOR

Dual Channel Scope CDU120. Sensitivity 50
mV/cm; DC-60HMz: Rise time 6 nsec. £325
Dual Channel Scope CDU150-CT531

Sensitivity 5 mV/cm. DC-35MHz £495
50MHz Dual Trace Scope 4000 7nS Rise
Time. 5 mV/cm Sensitivity. Calibrated Sweep
Delay. Gated Trigger. X-Y Display. 8 x 10cm
Display £375
HEWLETT PACKARD

Oscilioscope 140A. ¢/w 1415A Time Domain
Reflectometer £625
Sampling Scope 1858 D!

H.F. Mullivoltmeter Philips Type GM 6014

Ranges 1mV-300mV in 6 Ranges. Facility
also for 100mV-30V. Meter equipped with dB
scale. Accuracy at 30KHz less than 3% F.S D

Amplitude characteristic flat within *5% £55

ADVANCE Voltmeter VM 80 £45
B.P.L. Voltmeter TVM 1063 P.O.A
DAWE Valve Voitmeter 6138 .03- 300v
(RMS)

FLUKE

AC/CD Differential Voltmeter Model 803
0-500V Null Ranges. 10, 1, 0.1 & 0.01 volts
£12

Differential Voltmeter 82 1A £135
HEWLETT PACKARD
D.C. Vacuum Tube Voltmeter 412A

1mV-1000V 1% Accuracy. Can also be used
as Ohmeter & Ammeter £75
MARCON!
Wide 8and Mullivoltmeter TF 1371 £65
Sensitive Valve Voitmeter TF 1100
100uV-300V  AC Freq coverage
10Hz-10MHz. Meter has dB scale facility £85
Valve Voltmeters TF1041. TF1041A &
TF10418. General Specs. 0-300V AC
0-1000V DC Resistance to 500 Mohms
£30-£80
Vohmeter No. 3. CT208. TF958 AC
100mV-150V, multiplier extends AC range to
1.5kv DC 50mV-100V. Freq. range 20Hz lo
100MHz

ELECTRO"'C BROKERS LlMlTED | == = A member of the EB Group ‘

Please note: All instruments offered are secondhand and
tested and guaranteed 12 months unless otherwise stated.

Carriage and packing charge extra on
1all items unless otherwise stated.

ST.
MULTIMETERS

Avo Test Set No. 1 Panclamatic, specification
similar to Avo 9 £43.0

Avo Ever-ready Carrying Case
Avo Leads. Clips & Probes (New) £3.95
Ua323 Multimeter/ Generator 20,0000pv
Simple Unit with audio/IF Oscillator, suitable
for general receiver tuning £7.70

£5.50

SUPER-
TESTER
680R

ICE
20,000
Ohm

per

Volt

sensi-
tivity
== Fully
screened aga:nsl external magnet-c fields
Scale width and smail case dimensions (128 x
95 x 32mm). Accuracy and stability (1% in
DC. 2% in AC) of indicated reading
Simplicity and ease of use and readability. Full
ranges of accessones. 1000 times overload
Prnted Circuit board is removable without
de-soldering More ranges than any other
meter Ask for free catalogue £18.50
Accessories (extra) available to convert
Microtest BO & Supertester 6BOR into
following: SIGNAL INJECTOR. GAUSS
METER. ELECTRONIC.VOLTMETER. AMPER-
CLAMP, TRANSISTOR TESTER. TEMPERA-
TURE PROBE. PHASE SEQUENCE
INDICATOR — Send for details

MORE RANGES

FOR LESS
MONEY!
AC/DC Mult
meter type
uUa324. A-DC
0.06-3A — 6
Ranges. A-AC
0 3A -
Ranges. V-DC
06-1200v — 9
Ranges V-AC
3-900v — B

Ranges. Freq.: In
the range of 45 to
20kHz Resis-
tance: 500 ohm
to 5 Mohm — 6

DC. *+4% AC. Di-

= mensions: 167 x
Ranges Decibel 98 x 63mm
10 to +12dB 2925'
Accuracy +2.5% Only £3.

All above Multimeters (except AVO) are brand
new

UH.F
Attenuator
Marconi
Insts

} Type TF
21838
0-142

dB in
1d8

steps, 50
chms
impedance
D C.-1GHz
£169

ADVANCE A.63 Turret Attenuator Coaxial
0-50 dB in 10dB steps. Fregs. up 10
3000MHz £22
MARCONI

Variable Attenuator TF3388 £20

TF 2162 0-111 dB in steps of 0.1dB. Freq

coverage up to 1MHz P.O.A

S.T.C. Atienuators Type 74600 senes
€15

PANCRAS

DIGITAL VOLTMETERS

D C Digital Voltmeter. Solartron Type
LM.1420.2 2.5uV-1 KV in 6 Ranges. 0.05%
DC Accuracy 250KHz Counter Facility €235
DYNAMCO

DM 20225 10uV-2kV. Max. reading 39999
Accuracy 0.02% £245

DV M DM2001 Mk 1l €125
D.V M. DM2004 £95
VIDAR

Integrating D.V.M 520 6 Ranges

10mV-1000V Guarded, can be floated to *
500V. High measurement speed with ultimate
CMR. No filters. Up to six times faster than
other IDVM’s. Built-in NBS traceable
calibrator. Manual. Automatic und Remote
operation. Wideband Ffreq and period
measurements .are standard. Fastest Auto-
Ranging. 10mV F.S. Range built in,
eliminated ext. pre-amp. no loss ot CMR

2M £395

stock including Single an
Types. .

All following
H Series
Brand New
H3020 8mA FSD bHz BOmm per channel,
0.1-25mm/sec chart drive inc. time and
event marker . £80, 3 pen £130
H320 8mA FSD 100Hz transistorised amp, as
above £180, 3.pen.£275, 5 pen.£435
H380 AC/DC recorder. 5mA-5 amps,
S-volts-500V. 20-5400mm/ hr. £78
H3100. Miniature 1mA DC-80mm chart
_width. 20-5400mm/hr £44
H30.Ten channel event recorder £62
RECORD 500uA singie channel 1"'/6"" per
hr £59
RECORD 1mA version £49
RUSTRACK 88 1TmA

ADD 8% VAT TO ALL PRICES

POWER SUPPLIES

Advance Power Module Type PM2. 156-30V at
at 1 Amp . £19.50
ADVANCE

Stabitised Power Supply (new) PP 1. 0-600V
OC @ 300mA-200V DC Fixed 50mA 0-200V,
at 5mA 6.3V AC at 4A £49.50
EHT Power Supply PP12. Variable 0-5kV
[o]o £39.50
DC Supply Unit DC6. 24V SA . £12.50
DC Supply Unit DC.22 AF. 24V 5A £12.50
DC Supply Unit DCB 48V 4A . £15
Power Module PM.3. 30-50V 1Amp £19.50
Power Module PM.2. 15-30V 1Amp £19.50
Power Module PM.1. 4.15V 1Amp £19.50

Power Module PM.6. 30-50V 3Amp £26
Power Module PM.18. 0-6V 5Amp £30
Power Supply PM.4. 4-15V 3Amp £26
Power Supply PM.5. 15-30V 3 Amp . £26
D.C. Power Supply DC.6. 24V 5A £75
D.C. Power Supply DC.8. 48V 4A £15
Power Supply PP.13 . £50
Power Supply DC192A@1. 20V 16A . £30
Power Supply DC.192A7/2. —10V @ 5.5A.
_20V @ 2.5A, +10V @ 13A €30

Power Supply DCX 194 6.3V (AC) @ 3.5A

_40V @ 5A 24V @ 4A €30
Power Supply DC.197 £30
Power Supply DC.198 £30
Power Supply DC.200 €30
1.B.M

Power Supplles Input 115V; ~
3V 5A 12 12V 15A £29
3v A X €15 15V 2.5A £15
6V 2A . £8 20V 6A £20
6V BA £12 20V 15A £25
6V BA €15 30V 4A £12
6V 12A . £18 20V 7A £20
6V 168A £22 36V 2A £12
12V SA £22 60V 6A £49
APT. ELECTRONICS

Power Supply SP.110. D16, Di7 20V
@4.5A + 10V @ 300mA £12

Power Supply SP.126 D.16. 20V @ 4.5A,
—10V @ 3A, +10V @ 300mA . ... £12
Power Supply SP.126A D17. 20V @ 4.5A,
~10V @ 3A. + 10V @ 300mA . £14
Power Supply SP.135 D17. 20v @ 9A
10V @ 4A, +10V @ 300mA .

ww-088 FOR FURTHER DETAIL
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A &S.T.V. COMPONENTS |

Telephone:
01-953 9724 (Elstree)
Northwood 26571

BRIAN ARDEL
8 Cavendish Crescent
Deacons Hill Road

Stockists of semiconductor
devices for television and

audio equipment. Elstree, Herts. (Middx.)
TRANSISTORS
AC188 10p BD124 62p BUIOB £1.78
AD161 36p BD131 40p BU20B £1.75
AD162 36p 8D132 40p BY126 11p
AF139 30p BDX32 £2.00 BY238 11p
8C147 7p BF180 29p 0A90 7p
B8C148 7p BF196 10p 2N1711 20p
8C187 18p BT106 95p R20108 £1.80
INTEGRATED CIRCUITS

TAA550 40p TBA560Q £€2.30 ETTR6016  £2.00
TBA120AS £1.00 TBABCO 95p {Colour Triplets from £3.00)
TBA480Q £1.10 TBA920G £2.80
TBA520Q €2.30 TBA990Q £€2.80 {Many other Transistor
TBA530Q £1.70 TCA270Q £2.80 devices available)

TBA540Q £1.70 SN76013ND £1.00
WHOLESALERS & RENTAL COMPANIES &
TELEVISION DEALERS SUPPLIED
Enquiries invited on 100 lots upwards. SPECIAL quotations given plus a FANTASTIC
bonus for certain stock available.

Please add 25% for VAT. Minimum order £1.00. Under £5.00 please add 20p P&P.
U K. only
Terms of Business C.W.0
e

FOUR CHANNEL

Recorder . £385
Replay only £237

VAT and carriage extra

A new rugged four channel recorder for industrial
or university use mounted in an Imhof steel
case size 21" wide x 19’ x 10' high overall.
Weight 26Kg.

In line record and replay heads with ability to erase
and record on individual tracks. Mk. 5 Brenel! Deck — 3%. 7% and 15 ip.s. —
8%’ spools — "'’ tape — —Papst Motors.

This equipment. which has simple controls, is specially designed for reliability and easy
maintenance. All the amplifiers plug in Features include jack sockets for input and
output lines on the front panel with extra D.I.N. sockets at the back. Built in four x
8 watt power amplifiers available. .. .......... .. .. .. ... .... Price £46

DEIMOS LIMITED
v, Kent. Tel. 0227 68597

- ds Road, W

I Please send me..... spool(s) of BASF Video Tape.

Wireless World, June 1975

How to save over£3
oh BASF’: VideoTape.

Buyitright now
from DixonsTechnical.

Usually £6-42, Dixons Technical bring you
world-renowned BASF Video Tape on 1200ft. 5"
spool for the amazing price of just £2-95.

The tape is perfect for portable and mains
operated /2" Video Tape machines.

Make sure you don’t miss out.

Order now with our coupon, or call in at
Dixons Technical.

r——_—_—___--

To: Dixons Technical Ltd, 3 Soho Square, London W.1.
Tel: 01-437 8811

lenclosea cheque/money order for
I NAME

I ADDRESS

Dixons

I Technical Ld
M
- =

————’1’_'_

L—__

THE RADIO SHOP

16 CHERRY LANE TELEPHONE
BRISTOL BS! 3NG ﬁ w 0272-421196
TRIACS

1.6AMP PLASTIC SAMP ISOLATED 10AMP ISOLATED
TOS TAB TAB

NASOTE! W 100v 27 NASO651W 100V .46 NASTO0IW 100V .83
NASO1&1: 100V 26 NASOBS1X 100V 44 NAS1001X 100V .60
NASOVEI® 20KV .30 NASOB52w 200V .58 NAS1002W  200v .78
NASO1RIX 200V 28 NASOBS52x  200v .56 NAS1002X 200V .74
NASO1H4W &MV 40 NAS0654W 400V 84 NAS1004W 400V  1.09
NASO1 B4 AT .38 NASO654x  400v .80 NAS 1004X 400V 1,04
NASO1GRAW  Boov .88 NASO656w 600V  1.08 NAS1006W 600V  1.34
NASO1 RN 600V 82 NASO656X 600V 1.00 NAS1006X 600V  1.28
3AMP “CLIPPED 8.5AMP ISOLATED 16AMP ISOLATED

TAB"” TAS ETAL

NASO301W 100V .30 NASO851W 100V .52 NAS1601W 100V .00
NAS0301x 100V .28 NASO851X 100V .50 NAS1601X 100V  .B2
NASO302w 200V ..36 NASO852w 200V .67 NAS1602W 200V .95
NAS0302X  200v .34 NASO852X 200V .64 NAS1602X 200V .88
NAS0304W 400V .§2 NASOB54W 400V .97 NAS1604W 400V  1.40
NASO304X 400V .50 NASO854x 400V .92 NAS1604X 400V  1.32
NASO306wW 600V .70 NASO856W 600V  1.20 NAS1606W 600V  1.85
NAS0306x 600V .66 NASOB56X 600V  1.14 NAS1606X 600V  1.75

Devices with Intsmal Trigger have “"W'* suffix. "X*" denotes Stendard Triac

THYRISTORS

4AMP ISOLATED GAMP ISOLATED

1.6AMP MIN. TOS
NASOO6P SOPIV .25 TAB TAB

NASQO6Q  100PIV .28 NAS 106P 50PIV .26 NAS206P S50PIV .37
NASOOBR  200PiV .31 NAS106Q  100PIV .30 NAS206Q 100PIV .42
NASO06S  400PIV 40 NAS106PR 200PIV .36 NAS206R  200PIV .50
NASCO6T  600PIV .52 NAS106S  400PIV .56 NAS206S  400PIV .77

SAMP ISOLATED 18AMP ISOLATED

TAB TAB

NAS306P  50PIV .41 NASB06P S0PV .50

NAS306Q 100PIV .47 NAS806Q  100PIV .58

NAS306R  200PIV .58 NASBOBR  200PIV .73

NAS3J065  400PIV .88 NASBO6S 400PIV 1.5

Prices on ication, 5.A.E

CLOCK CHIP CT7001 £4.95

The unique 7001 represents a major breakthrough in Clock Chip design Incorporating many features
avaitable for the first time

365 DAY CALENDAR — 12/24HR OPERATION — ALARM — SNOOZE ALARM — SIX DIGIT
CAPABILITY — DIRECT DRIVE TO LED DISPLAY — CONTINUOUS OPERATION DURING MAINS
FAILURES Socket 75p

Copy of data available — please send 10p stamp
Specral kit compnsing 1 7001 & 4 (EC 7 segment displays and data sheets and socket £10

704 LED — 7 seg display 3 £1.10 sach
Liquid Crystel. Dispiay 3V2 digit £7.49
Plesse add 8 % VAT to all listed prices. Postaga and packing 15p per order. Send 15p for lateat
catslogue. Callers welcome.

WI/hnsons RELAYS 'Roees >

The best known and most reliable of all Relays with a large variety of contact
amang: . known g the world We have years of experience in
. buiding this type of Relay to your own specificanon Complete Banks of
-, contacts made to order, and component pans aiso supplied We offer the very
" highest quahity at competitive prices, and are Specialists 1n Export orders.
i WE CAN SUPPLY FROM STOCK a complete range of G.E C. Miniature
> Seated and Ericsson cylindrical type Reteys High Speed Oven types with one
change over contacts A E |. B8 and B9 series, latest type 100 amp Post Office
reference 3/412W two change over contacts also available.
P.0. type 22012 MINIATURE UNISELECTORS including Jack 12 outlet 2 bridging 1 non-pridging
wipers This compact ratchet-driven 3-level selector 1S of unique design and occupies no more space than
a standard 3000 type Relay £8 50 each. P.O. Type 2 Uniselectora 25 outlet B-level non'sndgmg
wipers CABLE for P.A.X. Wiring 10/0076 PVC insulated 15 pair £10 per 100 yard coil. 20 pair £15
per 100 yard coil 2000 yards available, we invite offers to take the loy for cash.
Evershed and Vignoles BRIDGE MEGGER TESTERS Series one. 1000 Volts Range U to 100 Megohms
to nfinty with Resistance Box O to 9999 ohms in maker’s orainal sealed packjna case £95 each.
POWER FACTOR AND WATTAGE UNITS for AVO Model 7. £1 5 .each QROUZET GEARED
MOTORS made in France, 3 rpm 4 watts very powerful reversible 24 volts AC £4 esch, can be
operated on 230/240 volts AC with transformer £2 each SPEAKERS by Plesssy, 3% inch dig 11
ohms with metal grille £1 each
HIGH SPEED COUNTERS £1.78 ssch 3%:in x1in 10 counts per second with 4
tigures The following O C voltages are available 6 v . 12v . 24v . 50v .or 110v
Auxihary contacts. normally open, 40p extra

RECISION PORTABLE VOLYMETER 0 to 160 volts AC/DC 8 inch scale in polished wood case with
hunged flap £10 each Resistance supplied to extend range 1o 820 voits £1 extra.
MINIATURE DIGITAL INDICATOR size of digits % inch ilurminated by 28 volt midget flanged lamps.
weight 3% ozs . reading O to 9 with decimal points, quick disconnect rear of unit for easy lamp
replacement. £4.50 ea _
Revised Relay Meter. Switch, and F Iists now lable All prices shown are carnage paid
UK only but subject to VAT at the standard rate.

L. WILKINSON (CROYDON) LTD., LONGLEY HOUSE

LONGLEY RD., CROYDON, CRO 3LH. Phone 01-684 0236. Grams: WILCO CROYDON

WW—071 FOR FURTHER DETAILS

4 e
ot it g SE !

4 CHANNEL POTENTIOMETER

Four 10k potentiometers mounted at 90° to each other and
mechanically interlinked through hoop system to Joystick. 85°
trave! of control covers complete resistance track. Ideal for use in
Quadrophonic remote control, synthesiser etc. applications.
Supplied with circuit details.

Type 1 P.C. mounting. Size 55mm x
55mm x 22mm (less stick)
£6.00 + Postage & Packing
30p + VAT.

Type 2 Tag wiring size 80mm x 80mm x
35mm. £6.60 + Postage &
Packing 30p + VAT.

Allen & Heath Ltd.

Pembroke House. Campsbourne Road
Hornsey, London N8

Telephone 01-340 3291

waanwy americanradiohistorv.com

WW—098 FOR FURTHER DETAILS
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BULK BUYERS. We

are clearing one of our stores anc

in consequence will ave some extra specia

bargalns for any of you who can buy in bulk. Prices given are ex our Croydon store or will be despatched
carriage at cost. For sample, send double the lowest price and add sufficient for postage.

a8l

2. OVEN THEAMOSTATS with capillary tuds and sewsor 15 amp
250v switch, spindie lor normal type control knabs. 45p each in lots
of 100 or more, 40p wach for 500 or more,

3. IF TRANSFORMERS and oscifalor ceils. miniaters and
sub-miwiatere. used In moders Japaaese ragios. 2p esch per 1,000
S. SATCMWELL DUOTRONIC CONTROCLER for the ceatrol of
ducting (Ihrsugh ZPM modulation moter which we can supply] Thase
paneis probably cost £50-£60 each. £10 w3ch in lots of 50 or £9 2ach
to clear out slock st apprax, 200,

6. SHUTTERED S AMP FLUSH SOCKETS. Brilish made, good
quality, brows hakellta. Sp each in fotz of 100.

7. DITTD. but swiched. 8p each In fo1s of 100,

8. 24v POWER PACK, part of the Mullard Unilex. We have 2 large
surplus of these and ofter them althe kargam price of £1.50 sech m
lals of 100. Tha transiormer on its ow Id cost more than this.
9. INVERTER UNIT TYPE YB desiguned. we understand, to light a
bw. I usea 22 Mutlard OC 20 pewsr transisters. the Inpu! vollagu is
24y DC and the outpat 220/240¢ AC 400 cps. ave losted these
wilh 500w load. £15 each to clear our stock of appeox. 50.

10. 20v 1 amp MAINS TRANSFORMERS desigrad for Mullerd
Unitox. BOp sach in lota of 100 or 70p each lo chaar owr stock sl
approx. 3.000.

11. COIN IN THE SLDT MECMANISM. gives ome howr for 10p.
With coie tray. Counter Indicates wumbar ol hours. Metat cased 3120
8" x 4" x 3. €1.50 sach in lats 1 100 or £1.25 to ciear eur
stock of apprax. B00.

T3.POST OFFICE TYPE UNISELECTORS, mainty 2.3 and 4 bk,
socondhand bul wsuslly enly dirty and will work perfectly once
cleaned and sdjusted. SOp oach assorted lets ef 50 or 40p each to
clear our stock of approx. 800,

14, SMITHS CLOCK SWITCHES withoul knobs o glasa fronts. as
fitted to cockers. £1.50 each in lots ol 100 or £1.35 each ie lots of
500: £1.25 each par 1.000.

15. INSTRUMENT MOTOR WITH GEAR BOX, 6 rp.m. mains.
60p 100 fots: 50p sach In 1.000 etz or 45p oach u clar

r InCor poration ie 1est
«f instrumonis, etc. 30p each for 100; 25p each for 500. 20p to clear
our stock of approx. 2,500,

19. IF TRANSFORMERS 465 KC British make. aluminium cased.
10p sach per 100; Bp each for 500 er Tp each te clear our stock of
approx. 20.000
20. AUDIO AMPLIFIER, Japaness made, 500mW outpul, needs orly
ins translormer to power it fro 5. Outpet lor 3-8 ohm
speakor. £1.50 wack per 100 or £1.25 each to clear our slock ol
approx. 500.

21. MULLARD AF AMPLIFIER Iype 1172, 1 watl output 75p sach
por 100 or 6Op each to clesr our steck of approx. S00.

25 TORCH BULBS, Empire made. 3 Sv in boxes of 25. 30p per box
for 100 hoxes: 25p per box of 500 boxas or 20p per box 1o clear our
stock of approx. 2,000 boxes.

26. HI-YAC NUMICATOR TUBE ref. XN11. 7Sp sack per 100 or
65p sach 1o clear our stock of approx. 1.500.

27. PRILIPS ELECTROMIC ENGINEER ADD-ON XITS EE1004
& EE1005, beautitully packed in presentation boxes. 7Sp each per
100 or 65p aach lo tlear sur stock of approx, 500.

“28. FLUDRESCENT LIGHTING CHONE tor 5' 65/80 wali tubes.

500: 75p each fer 1.000 or 7Op e3ch le clear owr siack ol appeox.
S

.000.
29. BATTERY BOX, lakes 6 x U2 with saap-ow contacls. 25p each
par 100 or 20p each lo ciear evr slock ol apprex. 1.000.
30. 3 0I1GIT COUNTER 3/16™ spindle drive re-3eltable by pesh
dution. S0P sack par 100: 45p each per 500 or 40p sach is clear
our steck of spprex. 1.000.
32 6PO MAGNETIC EARPMOME. approx. 80 ohm impedance.
asw. perfectty flat. 30p each per 100; 25p each per 500 or 20p
wach 1o clear our stock of approx. 4.000.
33, BUZZER 12v AC operation, apen constrection. 15p each lor
100; 13p each tor 500 er 12p aach o cloar our steck of apprex.
5.000
34. CLOCKWORK MOVEMENT I case with winder but withoul
dial. Whon weund Iuli this takes one hour to umwind but it can be zat’
back tor shorter drra 40p per 100: 35p per 500 or 30p each
10 clear our stock ol approx. 2. 000
35. PANNSTAT 33 used on any eleciric caokers for simmering.
S0p eachfer 100; BOp each for 500 of TOp eack to clear our stock
of apprex. 1.000.
36. THERMOSTAT WITH THEAMOMETER Honaywell ref, no.
TA03A1100, 2 mogt reilable and accurate thermosiat £1.90 eachk lor
lll) £1.75 vach for 500 or £1.50 eoch lo cioar our stack of 3pprex.

37 PWEH SUPPLY FOR 8-TRACK CAR CASSETTE PLA'EI
the "Smooth Flew ™", Gives 12v at up te .75 amps. 13 il
case with lead lor mains. lerminals fosr cannacting le Casse
the mains Iranslormer 13 douhble insulaled and has overload
proteciion, Price only £2.50 or £1.75 sach per 100: £1.25 500 er
more.
38. SIMMER STATS, Pwisad ihermostatic switches, the length of
the “on’” time depanding upon the satting of the knoh will control wp 1o
15 amps. Price £1.50, £1.00 sachk per | Sp per 500,
39. REEL TO REEL TAPES, pr 7 with classic ang light
i w n perspex iype stol 10 ditferem tities jour
£ . » uying evea if you
do mel ke the music recorded oa mm Plnu add 30p post.
40, MULTI-VOLTAGE TRAMSFORMER 13 ﬂATTS Ditterewt
volages may be obtained by ssing its two windlags is assisting or
opposing modeis, Skch vollages a3 20-0-20 or 25-0-25 or 130-0-130
may be obtained. The two secendary windings are (1) SOv tappe:
30v and (2] 260 tappad a1 240, 220. 200. and 130. Spacial awip pri
ony €1 +. 75p per 100, SOp for 500.
41. BREAK-DOWN UNIT. cont: 3 whois
parts some of which are as follows — 66 &
91. 69 resistors, mosily % watt 5% coveri
& x 1 mid 400v condensers. 15 x .01 m (00v cosdemsers. 2 RF
chokes, B x 89 valve helders. | x 4H choke. 1 x 115v tramsisrmer. |

»
suppceszors. all mounted up 00 3 usetul chazsis apprex. 9 x 5% x ™

o oaly £1, th Sﬁ!m H st 10
b and packing 60p: 75p 4

4

colowr code, SA rating, this

Price ol £8.00 per 100 mal
sach per 500 drams.

43 SPIT MOTOR. The Tricity linat érive ol 5% r.p m. is taken from
the shaf. intanded te fittlng isto cooker ovens. thesa are Rowever
quite suitsble lor other purposes. drivieg mudeis. colour changing
nuu sic. £2.50 each £1.85 aach gor 100; £1.30 por 500.

5. AUTOMATIC SIGN SWITCH Il & L]

outside dizplay on durimg daylight howrs. & y

the aulematic onswer lor this. 250v 1% amp — £3.99

per 100; £2.00 per 500.

46. HIGH POWER BATTERY MOTOR. 12v operated. siroag

ewaugh to prwor 3 motor. 12v opum-n strong enough lo w-er )

molor mower, o€ art or 3

9
by 3 variable resistance.

per
47. TRANSISTOR 2N 3055. Theroughly checked for high gain.
sutadle tor fworscemt lighting isverters. eic. 65p each: 39p per
100; 33p por S00.

48, Tromsiermer. Offered ai eas-quarier ol proseni day peice.
iv £2 + £1 postaga.

49. RELAY “ELAST A

iss made with watchmaker's precision.
1600 akm coil operates heavy duty peid o niver comucts. t
changeover and two olker salz er ralay closing. A really high-class
rolay. supplied in 3 iresparent plastic box which cae be mxed 33 2
dust cover. 7Sp or STp per 100; 38p per S00.
50. OOUBLE PUSH BUTTOMN SWITCM. Each switch desbia pele
on-afl, ywilches inler-coanecied so that onl an he on 2t 3 3
Comaciz rated at 2 amps 250 voitz. 55p sach: 41p sach per 1
28p per 500.
51, 2 CIRCUIT TOGGLE SWITCH. Necmal panel maunting through
3 nela, one circait changeover. the other circuit simply sn-alf. 20p
eack 10p sach por 500.
52. 15 AMP TOGGLE SWITCH. Suap fits inte %" hole. Whits lace
and toggle. 209 sach: 10p sach per 500.
53. 16-TRACK TAPE HEADS with ramevabie erese saciice, mdde
by Ine AMC Company ol America, thess sre sturdily constructed
embadded iw 3 heavy brass Irame litted on la Mountieg pi
apprex. 2 x 1%~ with cable cllp. So Tar 23 we imew th
wmised and i perfact order. Limiled quomiity only. prica £7.5¢
.50 each par 50,
54. PLUGS AND SOCKETS. Camon 0C 37p. this woun
take 37 wires and both plugs aed sackels are lor fitting fo the llex, ie
Tadl 2 26* length of 27 core flex is shached s each of these. Vary
wpeusive plug at £5 3 pair; £4.00 per 50 poirs.

it

boxad unil cenlvining 4 delay Knes, Tag panels. Trimmer ¢

J.BULL (ELECTRICAL) LTD.
(Dept. W.W.)
102/3 TAMWORTH ROAD, CROYDON CRO 1XX

S5. EXTENSION SPEAKERS, Bliplical. size 7 x & in plywsod
50, size approx. 10 x 7" x 4 d bt

. rd replacamenl lo mos! abserplion type refri
but aise duzess ol ether usas. 80p each: 60p par 100: 40p par sm
S7. MANS OPERATED SOLENDIOS. 400/1 — very pawertel
mudiom size solenoid with %” pull. size l”llll FL Fal B L
Prica £1.25 each: 95p per 100: 65p psr S00.

$8. TT10, VERY PUWERFU[ SOLENGID MII 1% iowg pull. 32
lited to many 2ul
2'9". Maiss epar:
£1.25 par 500.
58. PHOTO TRANSISTOR. First-class moker, these respond lo
gkl or infra-red. Will work 3 hurglar slorm systom, make datecior
comnter, eic. Price 20p each; 15p per 100: 10p per 500.

60. PMOTO MULTIPLIER TUSE Am w RCA Type Ne. 4555.
Thesa fwhes Rave 2 gain of 2 mil
£15 — we otler th
580

€2.50 + 30p pest: price £1.85 per 100

61. MAINS RELAY 200/250v. With 3 x 10 amp cesiacts, Thisis a
very well-mai y which being very small. only 1%" 3 1% 3 %~
approx.. will il inte cenfined zp3ces. Price B5p oach: 65p per 100
50p each par 500.
62. DRY FILM LUBRICANT. (2 eorosel can {er eazy 2ppiicelies
aed for putting lebricani into places whera the eormai eil-cao connel
reach. The lubricant is 1.C.1. Flwos L16S. Price 40p per caw: 30p per
Illl 3: 20p per 508

3. D SWITCHES. Gloss an:lud awilthes opes by
el-gold watted wrd 2 hl| x 3/16%.

-
Pnullp oach; 10p por 100: 8p per (X1
64, PANEL SWITCM. Ow Rei. Mo. S02. Ar m Tais is 8
handsoms switch it haz 3 lewg flat-smded loggie. ck and chrame
ligish, Rated 2 amps at 250y and double-gole oo/ sfl. Price 25p; 18p
por 100; 16p per 500; 12p par 1000.

65. VOMBIMATION SWITCH. This comprises 12 mieisture
chaupover micre swilches joi in bowks of 3 aad mewniad m
fam wll four digital

compacl, measurieg apprax. 4" x 14"
exch: £1.50 lor 100; £1.00 per 500. .
66. MEDIUM WAVE PERMABILITY TUNER (2 STAGE}. Made
for Philips cor radios. Price 48p; 36p per 100: 29p per 500: 24p

1%* ﬂnln Prica £2. U

par 1000.
67. INSTANT START FLUORESCENT LIGHTING BARGAINS.
Slarturiess cenirst gear. resio filled. super-sil

hlrﬂl«'ll places. 4ft. 40w £1.50; Sh 65w £1.60; 5. 80w £1.75:
Bi. B0w £1.95; and for lubaz rum in pairs we bave indtadt start
in

-
06 40p per price
seme types only.

polyester filled and silant runming. 30p each per (00; 80p evch for
N RO S ST R i

TRANSFORMERS

CASED TRANSFORMERS

Housed in smart resia coaled sleel casas with 3 core
power cable and outlet socket. lused primary winding
. lzolatier types are fitied with 3-pis outiat sockets and
aru available with 110 voit or 240 voll output [Please
slats). Aslo types are (itted with 2-pis flai shyle
sockets up to 500 VA, 3-pie sockels from 750 1o 3000
VA See Auto asd I30i3tion sactions for prices. Phigs

f§ extra.

¥ SAFETY ISOLATING

frim. 120/240V Sec 1207240V Centre Tap with screen

PRICE

REF PRICE Plugs

Cu:d 2 Pin + 1| Earth
i

82

MINIATURE & EQUIPMENT
Primary 240V with Screen
voLTS
Sec.

300
Na Screen

1000
500
1000

01527
B1527

0-15-27

01527 1000

12 and 24 VOLTS PRIMARY 200-240 Volts

TPt
No.
242

BERNTRNS oo ar—
B mmmamn—

PRICE

30 VOLTS
PRIMARY 200/240¥
SECONDARY 12. 15, 20, 24. 30
AMPS Ret.

Na.
05

50 VOLTS

PRIMARY 200/ 240¥
SECONDARY 19. 25. 13, 40. 50¥
AWPS Price
05

60 VOLTS
PRIMARY 200/240¥
SECONDARY 24, 30. 48. 60V

AMPS Rel.
124
126

BRIDGE RECTIFIERS

ONE AMP
SOP.LV.
100 PLY.
200 PLY.
600 PLY.

FOUR AMP

01 mA
05mA
10mA
050 mA
0-100 mh
0500 mA
01 AMP

YU Moter

POWER UNIT

CGC12-05

NEW!

2" 4"

SUE: bome Widr X 45am High

0-50 micro A
0-100 micro A
0-500 Mcre A

0-300 vell
g Meter

TYPE VU Metars are complats wilk doteclors. Modern wide view. Price 27 £3.15
Past 10p. Price 4 £3.95 Post 10p. Lamps SSp per sel.

2" AND 4"
PANEL METERS

SIZE: 110mm Wide % 82ma High
X 43mm Ueop.

1R Mevemenl L]
Oz

0-50 micrs A

0-100 micro A

0-500 micro A

61 mA

0-5mA

010 mA

g Meler
VU Meter

Compact

€1000 MULTI-METER

Ganersi  Purpase
leput Rosistance 1000 ohms por voll
Rarges AC Yons
0C Voils
OC Corromt -1 mA 0100 mA
Resislance 0-150K ahms
X 24 % 90 mm
Compiste with Batiaries. Tesi Prods. Instructions

Special price £3.25 Post 20p

Size 60

Mini Multimster

015 50 250 1000 ¥ails
010 50 250 1000 Voits

sunsxsnxu
2.

AUTO TRANSFORMERS

PRICE
Cased

VA
Wats)

Ret
No.

Tapped at 115, 220. 240 Volis
20 13 3.00
Tapped at 115, 200. 220. 24U Volts
5.80
6.40
7.27
9.99

==0000000

SRudNzza:

PRICE

Plugs
2 &3 pin
£

o
o

Ya-WATT CARBON FILM RESISTORS
also aveilable ¥ watt at 70°CE 12 range 100 —1MQ 5% tol above
470K 10% tol. at 86p per 100.

Smm dia

MINIATURE NEONS

12mm length leads length approx. 20mm. Recommended
baliast resistor 150K ohms for 240 Volt operation. Price: Packet of
10 for 50p. Postage 10p.

I
w
S

PLEASE ADD VAT

R Rt RT AT

~=-0c00000
CANDODODN LW
O OCNNNNOG

www americanradiohistorv com

A s- P LTD.

(DEPT. WW6) SIMMONDS ROAD, WINCHEAP,
CANTERBURY, KENT.

Tel: (0227) 52436
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APPOINTMENTS

Wireless World, June 1975

APPOINTMENTS VACANT

DISPLAYED APPOINTMENTS VACANT: £6.08 per single col. centimetre (min. 3cm).
LINE advertisements (run on): 86p per line (approx. 7 words), minimum three lines.
BOX NUMBERS: 35p extra. (Replies should be addressed to the Box number in the
advertisement, c/o Wireless World. Dorset House, Stamford Street, London SE1 9LU).

PHONE: Allan Petters on 01-261 8508 or 01-261 8423
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

Advertisements accepted up to
12 noon Wednesday, June 4th, for
the July issue subject to space
being available.

FINAL ACCEPTANCE ENGINEERS
SALARIES UP TO £3,000

CAMBRIDGE

Our client, Cambridge Scientific Instruments Ltd,
1s a world leader in the manufacture of high

resolution scanning electron microscopes. They have
an urgent requirement for a number of Electronics

Test Engineers who will initially work on fault

finding on modules. After a short induction period

they will move on to complete systems. Further

career development could involve a move into R/D
or Sales, These vacancies have come about because

of internal promotions to other areas — it is the

Company’s practise to develop staff into positions of
more responsibility.

For these jobs experience is more important than
paper qualifications, although an HNC could be
useful. Candidates should have a good basic
knowledge of I.C.’s and be familiar with modern
Test Equipment.

If you would like to work with a Company you can
grow with, write or "phone, quoting Ref CSI/WW to

Geoffrey King,

Cambridge Recruitment Consultants,

I The River Mill, London Road, St Ives, Huntingdon, Cambs., PE17 4HJ.

Tel: St Ives (0480) 65040.

The Polytechnic
of North London
——

Laboratory Technician
Grade 4

Applications are invited for the
appointment of an experienced
Technician in the Department of
Electronics and Communications
Engineering.

The work is interesting and involves
the operation and maintenance of high
grade test equipment in an Audio
Engineering Laboratory, which has its
own Anechoic Chamber, participation
in Research and Development, and the
general responsibility for the efficient
running of the day-to-day requirements
of the laboratory for students’
experiments and project work.

Normal background experience: at
least 7 years (including training
period); normal education level, with
ONC or OND in appropriate subjects
and/or specialist qualifications in the
field of Audio/Acoustics.

Salary Scale: £2247-£2628 per annum
plus £411 London Allowance.
Application forms obtainable from the
Establishment Officer, The Polytechnic
of North London, Holloway Road, N7
8DB.

Further details obtainable from Mr. S.
A. Elliott (01-607 6767 extn. 289). 2640

RADIO
TECHNICIANS

Are you a Radio Technician with a City and
Guilds Intermediate Telecommunications Certi-
ficate or equivalent, plus 1 year's practical
workshop experience ? If so, then why not join
the Home Office. There arevacancies in Central
London (near Waterloo Station) and the Home
Office Laboratory at Canons Park, Stanmore

Pay:
is £1695 at 19, rising to £2575 *plus a cost of
living supplement which is at present £19.14 a
month. In addition, London Weighting Allow-
ances of £410 a year in Central London and
£260 at Stanmore are payable.
(*Currently under review)

A Secure Future

with a non-contributory pension scheme,
prospects of promotion and a generous leave
allowance. Five day week of 41 hours

Interested?
Then telephone or write for an application
form to Mr J. J. Willis, Directorate of Radio
Technology, Room 514, Waterloo Bridge
House, Waterloo Road, LONDON SE1 8UA
Telephone 01-275 3006

www americanradiohistorv com
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“Make something
practical by
looking withus
into the future’

Engineers! If you are interested in electronics,
data transmission, digital systems, this could
be of great importance to you.

How does Jeoff Samson, STC's Director,
Switching, approach the problems of techno-
logical change? How does he see the mix between
pure research and the practicalities of the tele-
communications business? How far can an
engineer be encouraged to experiment while
working with current technologies?

. STC-one of the world’s leading companies
in telecommunications and a pioneer of the new
British Telephone Switching System, TXE4 - is
looking for professional and technical engineers
at all levels of experience for Advanced Systems
Development, Apptlication Engineering, Systems
Design and Integration, and Circuit and Logic
Design.

STC -onrecord!

To answer some of the questions you might
be expected to ask about us, Ken Corfield, STC’s
Managing Director, and three of his colleagues -
Jeoff Samson, Jock Marsh, Neville Cooper - have
chosen to make a record, each explaining the
thinking behind the tasks and challenges of his
own specific area of responsibility, and outlining
the opportunities within STC. In this way, you can
build up a picture of the company as a whole: its
attitudes, approach to business, present and
long-term views.

You can have a free copy of this record now.
Send for it. Play it. Listen to 1it. Consider whether
you like the sound of us. It could mean a /ot to you.
your future —and ours!

Neville Cooper, Standard Telephones and Cables Limited,
190 Strand, London WC2R 1DU.

Please send me a free copy of your record
“Just for the .record” and the illustrated
brochure that goes with it.

Name
Address

Present job title -~
Www205.

Standard Telephones and Cables Limited
A British Company of ITT

www americanradiohistorv.com
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Radio Operators.
How to see more
of your wife
without losing
sight of the sea.

o
o

Join the
Post Office
Maritime Service,
We have openings for
Radio Operators at
several of our

coastal stations / Aot
Thework‘&p’u )é
is just as U

interesting, just .
as rewarding as aboard ship,
but you get home to see your
wife and family more often. You
need a United Kingdom General
or First Class Certificate in
Radiocommunications, or an
equivalent certificate issued by a
Commonwealth Administration
or the Irish Republic.

Starting pay for a man of
250r over is £2,270, plus cost of
living allowance with further

| annual
Increases
| after that.

appy to
i}}_\!c"'ﬁj take peopie
from 19 up.

in addition to your basic
salary, you'li get an average
allowance of £450 a year for
shift duties and there are
opportunities for overtime.

Other benefits include a
good pension scheme, sick pay
and prospects of promotion to
Senior Management.

For moreinformation, write
to: ETE Maritime Radio Services
Division(R/B/6},ET 17.1.1.2,,
Room 643, Union House,

St. Martins-le-Grand, London,
ECIA 1AS.

Post Offfice

Telecommunications

Wwa3

Wireless World, June 1975

RADIO
OFFICERS

Do you have PMG I, PMG I, MPT 2 years operating
experience?

Possession of one of these qualifies you for con-
sideration for a Radio Officer post with composite
signals organisation.

On satisfactory completion of a 7-month specialist
training course, successful applicants are paid on a
scale rising to £3.242 pa: commencing salary according
to age—25 years and over £2,383 pa. During training
salary also by age, 25 and over £1,724 pa with free
accommodation.

The future holds good opportunities for established
status, service overseas and promotion.

Training courses commence at intervals throughout
the year. Earliest possible application advised.

Applications only from British-born UK residents up
to 35 vyears of age (40 vyears if exceptionally well
_gualified) will be considered.

Full details from:

Recruitment Officer,
Government Communications Headquarters,
Room A/1105, Priors Road, Oakley,
Cheltenham, Glos GL52 5AJ
Telephone Cheltenham 21491 Ext 2270 |92

(B (I (R XX CNCI(CRCAC] l:
Production

Engineer
(TV-Systems)

As leading, worldwide designers and makers of TV broadcast
equipment and services, Pye TVT have excellent
opportunities for a Production Engineer.

Preferably in his early 30s he should be experienced in
short-run batch production in the electronics industry, with a
minimum of ONC in Electronic Engineering through an
apprenticeship. He should enjoy working in a challenging
environment, where job responsibility is properly delegated
and a commonsense approach is vital.

The work involves:

* Methods Engineering / Aspects of work study

* Evaluating new assembly processes

* Influencing new design

* Designing caleforms, producing assembly / wiring diagrms,
instructions and planning layouts.

* Control throughout the production cycle on an instructing /
troubleshooting capacity.

We offer a competitive starting salary and full employee
benefits, including assistance with relocation expenses in
approved circumstances.

Please write, with details of qualifications and career, to:
Mrs. J. A. Macnab, Personnel Manager,

l@’@ ~ PyeTVT Limited

P O Box 41 Coldhams Lane
w IOTO IO IO IO ICOIO IO IO

Cambridge CB1 3JU

www.americanradiohistorv.com
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UNIVERSITY OF SURREY
ELECTRONIC ENGINEER

Applications are invited for the
above position in the Electronic
Workshop of the Psychics Depart-
ment. The person appointed will
work, together with two other

under the general direction of a
Chief Technician.

Applicants should have a good
electronics background, a sound
theoretical knowledge and should
have experience in the develop-
ment and construction of com-
puter interfacing and be familiar
with nucleonic instrumentation
Qualification: HNC or equivalent.
Salary scale: £2,844 - £3,450.

For further details and application
forms please apply to the Staff
Officer, University of Surrey,
Guildford, Surrey GU2 5XH or

Tel: Guildford 71281, Ext. 452.
(4654)

members of the technical staff,

THE ROYAL NATIONAL THROAT,
NOSE & EAR HOSPITAL
Gray's Inn Road, London WC1X 8DA

PHYSICIST

(BASIC GRADE)

Applications are invited for a newly
established post of Physicist (Basic
Grade) for work in the field of hearing
disorders and the applications of hear-

degree in Physics and should have
experience in electronics and acoustics.
He/she will be based in a new elec-
tronic-acoustics laboratory and in the
Hearing Aid Centre.

Salary scale £2046-£2562+ £312
London Weighting + current Threshold
payments.

Applications giving details and names
of two reférees to Senior Administrative
Assistant.

ing aids. Suitable candidates will have a .

Electronics
Development
Engineers-
develop in Cambridge

Develop your career in an expanding industry
where increasing worldwide demand for our
radio-communications equipment provides a
career path limited only by personal ability.
Develop your quality of living in an area that has
all you need - a university city with plenty of
amenities, attractive reasonably-priced housing,
enjoyable countryside and only 50 miles from
London and the coast. .

Engineers will be involved in design/development
on portable, mobile, fixed station and digital
equipment. BSc is preferred, but lower qualifi-
cations with sufficient RF experience and interest
may be acceptable. Age range is 21-30 and you
will preferably have up to 5 years relevant experi-
ence of radio-communication equipment. It’s a
pleasant, small-team working atmosphere, using
the very latest RF technology.

Generous assistance with relocation expenses 1s
just one part of an attractive salary and benefits
package. For more information phone or write to
Richard Turner at:

¥, - Pye Telecommunications Ltd
) Newmarket Road, Cambnidge CB5 8PD
Telephone: Cambridge 61222

A mambe of e Pye of Camiriin Gap.

4671

Kensington and Chel and Westminst,
Area Health Authority
North East District

MEDICAL PHYSICS
TECHNICIAN

Applications are invited for the post of Medical
Physics Technician Grade IV at the Middlesex
Hospital. Salary according to Whitley Council
‘B Scales. Duties will involve a wide varnety of
work 1n Physiological measurement including
work 1n the Department of Cardiology Day
release facilites for study at approved
Colleges can be arranged

Apphications, with fu'l details of career to date
and quoting two referees, should be sent to
Establishment Officer, The Middlesex Hospital,
London, W1N 8AA. Closing date for applica-
tions 2nd June, 1975

4650

ELECTROSONIC LTD.
S.E. LONDON

MANAGER

ELECTRONIC TEST DEPARTMENT

Electrosonic Ltd. are seeking a candidate, having wide experience in a
production test shop. Technical ability in analogue and digital circuitry is
essential together with experience of supervising the work of others and
a commercial awareness. ’

Duties will include the organisation and day-to-day running of the test
shop with technical assistance, training of junior engineers, the
introduction and programming of automatic test equipment and .
supervision of quality control.

The.Company is leader in the rapidly expanding fields of lighting control,
audio and audio visual systems and offers a wide range of interesting

work in an attractive environment and excellent conditions of
employment.

Apply: Personnel Director, Electrosonic Ltd., 815 Greenwich Road,
Charlton, SE7 8LT. Tel: 01-855 1101.

4667

www americanradiohistorv com
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Electronics Test
Engineers:
career openings
that affect all
sorts of people...

. you most of all, naturally. Mainly because, by
Jommg the world’s largest exporter of radio- telephone
equipment you will inevitably open up for yourself
career advantages that very few companies can provide.
Pye Telecom is growing at an ever-increasing rate - and
the potential for its products has as yet been only
fractionally utilised.

But the work you do will also be vital to an incredible
number of others. Very frequently, life itself depends on
the efficiency of the UHF and VHF equipment you’ll be
working on. Police, firemen and ambulance staff are a
small sample of the extensive range of users. Which
explains the exacting specifications of the test
procedures in operation — and why previous fault-finding
and testing experience is an essential requirement. If it
relates to communications equipment, so much the
better, but this is not absolutely essential. More
important is practical proficiency, which may well have
been gained in the armed forces.

Find out more right now by phoning or writing to

Mrs Audrey Darkin at:
¥ .. PyeTelecommunications Ltd
J Cambridge Works, Elizabeth Way,
Cambridge CB4 1DW Tel: Cambrnidge 58985
A member of ihe Pre of Cambrge Group 4496

www americanradiohistorv com
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Opportunities in the
ELECTRONICS
FIELD

Men with analogue or digital qualifications/
experience seeking higher paid posts in:’
TEST — SERVICE — DESIGN - SALES.
Phone Mike Gernat. Ref. WW.

NEWMAN APPOINTMENTS

360 Oxford St. W1
01-629 0501 194

ST. HELIER HOSPITAL
Carshaiton, Surrey

MEDICAL PHYSICS
TECHNICIAN
GRADE 1V

for District Medical Physics Depart-
ment. Salary scale from £1773 p.a.-
rising by annual increments to
£2463 plus £312 London Weight-
ing Allowance.

Further details can be obtained from_
Chief Technical Officer — 01-644
4343, Ext. 375.

(4673)

UNIVERSITY OF LEEDS
DEPARTMENT OF PHYSIOLOGY
CARDIOVASCULAR UNIT

Applications are invited for the post of

EXPERIMENTAL OFFICER

in Electronics

A degree is required, Responsibilities include PDP12 and
PDP8 computers, electronic equipment in three physiologi-
cal laboratories and three hospital catheter laboratories, and
the supervision of four electronics technicians. Preliminary
enquiries may be made to the Director of the Cardiovascular
Unit, Department of Physiology, The University, Leeds LS2
9JT.

Forms of application and further particulars may be obtained

from the Registrar, The University of Leeds, Leeds LS2 9JT,
quoting reference number 105/ 1/Cl. to whom applications
should be returned as soon as possible.

4659

RADIO T%(;HNICIAN
CENTRAL AMERICA

Needed to work in Guatemala with the Radio
Schools Movement, training a team of Guate-
malans in the maintenance and repair of station
equipment. A British Volunteer Programme
post.

Information-

Paddy Coulter, Overseas Volunteers/C11R

41 Holland Park, London W.11
4661

COMPUTER ENGINEERS

All Systems Go
Target to £4,500 p.a.
+ Car or allowance

Many locations

Eric Stack

MALESTAFF

01-388 1607

362 Euston Road

London, N.W.1 4678
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Service Engineer

to work

on

Professional Audio
Equipment

For our London based Service Department (Near
Marylebone Station) to maintain a range of
Professional audio equipment (Nagra, Sennheiser
etc.)

An attractive salary and four weeks' holiday will be
offered to the right man. Interviews to be carried out
in London.

Please apply in writing marked confidential to

The Managing Director
Hayden Laboratories Limited
Hayden House
17 Chesham Road
Amersham
BUCKS.

4663

Hayden Laboratories Ltd

Design/
Development
Engineers

Is your future in Cambridge ?

To a Design/Development Engineer, Cambridge -
means Pye. And Pye means a better future.
Labgear is one of the Pye Group and manufactures
cable TV systems and TV service equipment. We
have a vacancy in a team engaged in the design and
development of M.A.T.V. and C.A.T.V. distribution
equipment, associated test gear and filter networks
ranging from single channel band width to wide
band applications covering from 40-860 mHz.
Candidates will have at least 2 years’ experience in
high frequency circuit techniques, and keen to
develop with the job. Education to HNC (Electronics)
or equivalent standard is preferred.

We offer an attractive starting salary, which is
negotiable, assistance with relocation expenses, and
considerable company benefits.

Please write or telephone for an appointment to:

Mr. C. G. Houghton Personnel Manager

IQ'@ Labgear Ltd

Abbey Walk Cambridge
CB1 2RQ Tel: Cambridge 66521 683

TV Systems

Test Engineers
(Cambridge)

Pye TVT are internationally involved in the design and
manufacture of broadcast systems. As our work increases.
we need more Test Engineers to work in our Studio Test
Department.

This involves testing TV cameras, sound-in-sync
equipment, distribution amplifiers and sound and vision
mixing equipment.

Appilicants should be self-starters, competent
trouble-shooters with experience of video and/or audio
testing. and have HNC or C & G Full Tech. Certificate or
gquivalent. A knowledge of colour TV systems is
desirable.

We offer a chance to work in a clean. quiet atmosphere in
a country area. Salaries are good and company benefits
include assistance with removal expenses in approved
cases.

Please apply to:
David Barnicoat
Personnel Officer

[ o

(4681

Pye of Cambridge Ltd

P.O. Box 41, Coldhams Lane
Cambridge CB1 3JU

ERA
HF COMMUNICATIONS
PROBLEMS

Within the Materials Sciences Division of ERA Ltd., a
leading contract research organisation, work has been
proceeding for a number of years on non-linear problems
associated with materials used in radio communications
systems.

We need an experienced person to undertake a major role
in this research, which will be mainly of an experimental
nature with scope for theoretical development, concen-
trating on the HF band. As this work has not vyet
commenced, the person appointed will be able to
influence its direction from an early stage. Liaison with
clients, designing, building and operating laboratory
equipment will also be involved.

Age and paper qualifications are not so important as
relevant experience (from radio “"ham’’ upwards) and this
will be reflected in the salary offered.

The person appointed will be encouraged to submit ideag
on the direction of future research.

ERA laboratories and offices are located in pleasant
surroundings and are within easy reach of London. There
is a contributory Pension Fund and entitlement to
relocation expenses, if relevant. Amenities include full
canteen facilities and an active Sports and Social Club.

Please submit curriculum vitae to, or ask for Application
Form from, Miss E. Cox, Personnel Officer, Electrical
Research Association Ltd., Cleeve Road, Leatherhead,

Surrey KT22 7SA. Leatherhead 74151. P

WWwW americanradiohistorv com
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PRODUCTION
MANAGER

for small quartz crystal manufacturing plant
in
NEW ZEALAND

An oppoftunity exists for a Production Manager familiar
with all aspects of quartz crystal manufacturing for the
communications market. Past experience should encom-
pass grinding, vacuum plating and finishing to frequency.
The company, Hatfield Crystals Ltd., has recently entered
the field of quartz crystal filter manufacture thus, although
not an essential, it would be useful if the applicant has
knowledge of quartz crystal design, particularly monolithic
crystal filters in the 10.7 MHz band.

The' successful applicant must be prepared to reside
permanently in New Zealand and will be sponsored
through the Migration Department of the New Zealand
High Commission. The company is located at Napier,
North Island, in a temperate climate not unlike the South
of France. An attractive salary together with the usual
fringe benefits will be offered.

Applicants to write in the first instance to:

The Managing Director
HATFIELD INSTRUMENTS LTD.
Burrington Way
Plymouth, PL5 3LZ

Devon
4646

Wireless World, June 1975

TV Broadcasting
Project
Engineers

Fully experienced broadcasting engineers are needed to help
the growth of Pye TVT as a leading international designer
and nanufacturer of TV broadcasting systems and
equipment.

The applicants appointed as Project Engineers (Commercial)
will closely liaise with all relevant departments in defining
and design of Studio, Outside Broadcast and sometimes
radio schemes to meet customers’ specific requirements or
Transmitters. They will be responsible for the preparation of
tenders and will assist in their negotiation, which will involve
some travel overseas. They should be qualified to at least
HNC level and fully experienced in either design, installation
or operation of TV Studio and/or Outside Broadcast vehicles,
or Transmitters.

The appointments are based in Cambridge, and relocation
expenses will be paid where applicable. There is a good
starting salary, with a pension and other company benefits.

Please apply, with brief details of experience, to:

Mrs. J. A. Macnab, Personnel Manager,

lq’ Pye TVT Limited

P O Box 41 Coldhams Lane
ICICIOIOIOIGIOIOIOIOL

Cambridge CB1 3JU

Electronics
Technicians

career opportunities in Yorkshire

Holset Engineering is the world's largest manufacturer and
technical leader in the field of sophisticated original
equipment for the diesel engine industry and other -
automotive applications. We employ over 1,600 people and
occupy modern, well-equipped premises close to the centre
of Huddersfield.

Opportunities exist for experienced electronics/ instrument
technicians to work in our development department. You
should be experienced in the operation and maintenance of
electronic and electro-mechanical measuring devices. A
technical qualification would be an advantage.

An attractive salary, excellent working conditions, company
pension and free life insurance schemes, plus 32 days
holiday per annum will be provided. We will also pay
removal expenses to the West Riding, which abounds in
reasonably priced housing, pleasant countryside and
excellent civil, social, educational and recreational facilities.

Please write or telephone for an application form to: P. G.
Phipps, Personnel Development Manager

Holset Engineering Co. Ltd., PO Box A9, Turnbridge,
Huddersfield, HD1 6RD. ,

HOLSET)

4693

‘forms are available from the Sector Administrator, North Friary

DEVON AREA HEALTH AUTHORITY
(PLYMOUTH HEALTH DISTRICT)

CORNWALL & ISLES OF SCILLY AREA HEALTH
AUTHORITY
Medical Physics Department, Plymouth General
Hospital, Freedom Fields

ELECTRONICS
TECHNICIAN

required for further expansion of the electronics service. The
person appointed will join a small team in a well-equipped
laboratory. He will be responsible to a graduate electronics
engineer for maintenance of a wide range of patient-orien-
tated electronic equipment. Development of special-purpose
systems is undertaken, and safety and purchase decisions are
made on new equipment. Minimum qualifications: ONC or
HNC. Some travel in S. Devon and Cornwall necessitates a
current driving licence. The appointment will be in either of
the following grades depending on experience:—

Medical Physics Technician Il
(£2,190-£2,817

Medical Physics Technician IV
(£1,773-£2,463

plus Threshold
agreement payments

Further details of the work may be obtained by telephoning
Mr. L. R. Jenkin, Plymouth 68080, ext. 369. Application
House, Greenbank Terrace, Plymouth PL4 8QQ.

(4694)

www americanradiohistorv com
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ELECTRONICS
DEVELOPMENT
ENGINEER

A new opening has been created in the Ealing area for a highly skilled
Electronics Engineer to join a new team within a newly created small
research and development laboratory within a new small production and
prototype unit.

The Engineer required will have strong innovative abilities as well as sound
modern technical skills to design. develop and prove advanced circuitry. He
will work with two highly skilled industrial Designers and other support
skills to bring an idea through to a full production item.

While the area of electronic interest ranges over all aspects of advanced
security devices, the prime ability of the man required will be in the RF
field. Transmitters. receivers, scanners, RF detection systems and
associated audio.

The interests of the C.D.|. group of cobmpanies covers military, paramilitary
electronics; police support electronics; technical intelligence retrieval
devices and systems. pulse induction metal detectors; night vision systems
and body armour.

The group 1s relatively new having been formed in June 1972 and to date
has concentrated on building a marketing capability to support its already
existing strong innovative abilities. It is now filling in the centre sections
thereby creating a very good opportunity for a young man of outstanding
ability to grow with the group. Profit sharing, health and pension schemes
are operated.

Please write to the Managing Director giving complete and thorough details
of your qualifications in relation to our needs and your expected salary

FREELANCE CONTRACT
ELECTRONIC DESIGN
AND
DEVELOPMENT
ENGINEERS

In addition to the staff Development Engineer required we are also
seeking very high calibre Design and Development Engineers to
work on specific projects on a freelance contract basis.

We are also interested in purchasing outright or on a royalty basis
fully developed devices which fall within our areas of interest.

We are open to discuss sound ideas which we can develop.
manufacture and market or any combination which makes sound
commercial sense.

If any of this interests you then please write to the Managing
Director clearly stating what you have to offer.

3.0.1. Holdings Limired g

3 Old Pye Street, London SW1P 2LB y

Technical Security Ltd, Pulse Induction Ltd,
Night Vision Systems Ltd, Body Armour Ltd.

requirements. All replies will be held in strict confidence.

| 4641

SITUATIONS VACANT

HI-FI AUDIO ENGINEERS. We require experi-
enced Junior and Seniors and will pay top
rates to get them. Tell us about your abilities.
01-437 4607. (19

MEDICAL RESEARCH COUNCIL CYCLOTRON
UNIT. requires an Electronics Technician to
work in a small group concerned with the
construction, development and servicing of
solid state equipment used in the biological
sections of the Unit. ONC or equivalent is a
minimum requirement and relevant practical
experience an advantage. Salary, according to
age and experience, in the range £2,214 - £3,375
plus £312 London' weighting. Apply with full
particulars to The 'Director, MRC -Cyclotron
Unit, Hammersmith Hospital, Ducane Road,
London W12 OHS. (4653)

is iats(gﬁalification in

UNIVERSITY OF LEEDS. Electronics Technician
1 ‘Grade 3 required in the department of
Physiology. The person appointed would be
responsible, under the head of the department
and the departmental electronics engineer, for
the construction, modification and maintenance
of electronic equipment associated with re-
search -and teaching of biological studies. Must
be capable of working from precise instruc-
tions, circuit diagrams, sketches and manuals. H you are
Applicants should hold ONC or equivalent 2
gual:lﬁcations 1nf ;;lg\lrgnt :éxgigcts. Sa&]@lry is ' a skifled
in the range o d - s according to i
qualifications and experience. Applications Electronic
statir;lg age, qualifications and full experiencef,
together with the names and addresses o
two referees should” be addressed to Mr. E. want 1o hear mors
French, fRe;}))z;lrtmelntal Superintendﬁn{, Depart- about carear

ment o ysiology, Medical Multipurpose g 5
Building, Mount Preston Street, Leeds LS2 prospects salaries atc
INQ. (4658) contact = J. Prodger

ELECTRONICS TECHNICIAN required in De-
;s)artment of Psychology, University of Reading.
hould have or be completing final C & G
in Electronics Servicing or equivalent. Salary
in scale £2439-£2895 p.a. (Grade 5). Apply with
names of 2 referees and full details, quoting
Ref. T.ZZ.23A, to Assistant Bursar (Personnel),
University of Reading, Whiteknights, Reading
RG6 2AH. (4651

Longacras, Hatfield Road,
St Albans, Herts.
Tel . St Albans 59252

A GEC Marconi Electronics Co.

RADIO OP/TECH, 8 years marine experience,
requires demanding shore post outside UK.
Coms net/point to point experience, Weldon, 1
Fendon Road, Cambridge. (4707

- Www americanradiohistorv. com



www.americanradiohistory.com

APPOINTMENTS

(

; ; ~ )
Telecommunications

Technicians

London Transport’s technology is constantly developing to
meet ever increasing demands.— especially in the vital area
of telecommunications.

The maintenance of existing telephone switching and
transmission equipment must therefore be carried out to
the highest standards. We are accordingly looking for men
with a good knowledge of telecommunications to assume
responsibility for maintaining, testing and fault finding on
-Automatic Telephone Exchanges and associated equipment
(including electronic exchange intercom. systems) as well as
PCM and Carrier Transmission Systems. The work involves
shift duties.

You should have a sound knowledge and experience of one
of these job categories, preferably with City and Guilds
Certificates (or equivalent) in telecommunications subjects.
The basic rate of pay, including bonus, is £54 for a § day
(40 hour) week. Additional payments are made for overtime,
night work and rostered Saturday and Sunday duties.
Weekly earnings average £76 which include payment for
rostered overtime at weekends, London Weighting and the
current threshold payments.

In addition, you will enjoy valuable FREE TRAVEL on London
Transport bus and train services at all times with special
reductions on British Rail. There are also special concessions
for your wife and family on London Transport trains and
British Rail.

A good pension fund and sick pay arrangements are provided.
Please telephone Mr Crowder on 01-748 9564 or apply in
writing to:— London Transport (Ref: ATL),
ChiefSignal Engineer's Dept,270Bollo Lane, Acton,London W3.

| e LONDON TRANSPORT

NEW HEBRIDES

SENIOR
RADIO TECHNICIAN

(TWO POSTS)

Tour 2 years

Gratuity 25% of basic salary

Free Family passages

Furnished quarters at reasonable rental

Children’s education allowances and
holiday visit passages

Appointment grant up to £300 payable

Interest free car loan of £600
Outfit allowance

No income tax payable in the New
Hebrides at present

Required by the Condominium Radio
Department to maintain transmitting and
receiving equipment for postal services, local
and overseas shipping. aircraft and the
broadcasting studio, both that housed in the
Radio Station and equipment at outstations._
Some touring will be needed

Candidates, preferably over 25 years of age,
MUST have an HNC or a City and Guilds Final
Certificate with at least 5 years’ experience
relevant to at least three of the following
categories:— 1) H.F. transmitter and receivers
using SSB, ISB and AM modulation; 2) VHF
radio telephone systems. 3) Telex systems
including error correcting equipment; 4)
Broadcasting transmitters; 5) L F Beacons.

A knowledge of French would be an
advantage

Salary in scale £3,725 to £5,390 p.a.
which includes an allowance, normally
tax-free, in scale £462 to £1,662 p.a.
according to qualifications, experience and
marital status.

The post described is partly financed by
Britain's programme of aid to the developing
countries administered by the Ministry of
Overseas Development.

For further particulars you should apply,
giving brief details of experience to: CROWN
AGENTS, M Division, 4 Millbank. London
SW1P 3JD, quoting reference number
M2K/750304 /WF

agents woen
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Avery-Hardoll

Manufacturers of Meter Pumps
for Petrol and Fuelling Equipment
for Aircraft, require a

TECHNICAL
SERVIGE
ENGINEER

resident in West Yorkshire, who
has reached ONC in electrics or
electronics and preferably has
‘had experience in electro-mech-
anical servicing.

The duties are concerned with
the commissioning, diagnosis of
faults, and rectification of elec-
tronic equipment associated with
liquid flow measuring devices,
mainly on readout and control.

Permanent staff position with a
Company car, four weeks’ holi-
day after one year of service,
contributory pension scheme,

etc. . .
Please write with

- brief details of
| ‘ﬁj experience to date
A\

l = LB to:
1) AVERY (4 Personnel
Manager

) 7
i/gl J_’E\y Avery-Hardoll Ltd.

A Downley Road

member of ne

Avery Group Havant,

Hants PO9 2NW
4688

ARTICLES FOR SALE

PDP 85 MINICOMPUTER with 8k core, complete
with ASR 33 and software package, £750. ICL
1901 system with KSR 33 & Cassette Unit, £525.
REVOX A 700 audio recorder (new) £698. Mon-
roe Model 1210 ‘ Monrobot', small desk com-
puter incorporating ASR 33 Teletype on stand
& small memory drum, £225. Most FLEXO-
WRITERS available from £50 upwards. Singer
PROGRAMMABLE PRINTING CALCULATOR, 30
step, 5 memory, £48. Singer Calculator display-
ing ‘stack’ on CRT, £28 (These -calculators
are DTL/TTL & offer interesting potential).
Ferranti mag. memory DRUM. £29. S Band
Travelling Wave Tube Amplifier, ¢/w TWT
£45. Electronic Associates VARIPLOTTER,; ana-
logue plotting table woth X and Y amplifiers.
£95. Elliott keyboard paper tape punch (ISO)
£29. ITEL AUTOMATIC ‘' GOLFBALL’' TYPE-
WRITERS and ITEL TERMINALS from £450
s/hand, and £700 NEW. COMPUTER APPRECI-
ATION Castle St., Bletchingley, Surrey RHI1
4NX. Godstone 3106; Otford 3256. (4692

FANTASTIC VALUE COMPONENT PACKS.
Transistors Thyristors Diodes Zeners Capacitors
knobs switches resistors plugs sockets electro-
lytics mica, paper, etc. (Semiconductors un-
marker p untested). 4lb net £1 + P.P. P.
Hymas, 10 Westcott Place, Swindon, Wilts.
(4674

BUDGET MINI AUDIO MIXERS

With Professional Facilities

Slider Faders * Tone Controls * Monitoring *
VU Meter
Mono or Stereo * Ready to use or kits

Details Ref. WW

PARTRIDGE ELECTRONICS
21-25 Hart Road, Benfleet, Essex
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ARTICLES FOR SALE

M APPOINTMENTES

CMOS SPECIALISTS

Trade — export — enquiries welcome
CD4000AE Dual 3 I/P NOR + INVERTER .. 35p

CD4001AE Quad 2 I/PNOR . . 35p
CD4002AE Dual 4 I/P NOR . Lo ... 35p
CD4011AE  Quad 2 I/P NAND A . 3%p
CD4012AE  Dual 4 [/PNAND ... .. .. ... 35p
CD4013AE |, Dual D-type flip-flop + S&R . . 66p
CD4016AE Quad bilateral switch . ... . 72p
CD4017AE  Decode counterdivider . . ... 179p
CD4021AE B stage static shift register 172p
CD4023AE Tripte 3 I/P NAND .. 35p
CD4025AE Trple 31/PNOR . . .. .. . .. 35p
CD4027AE  Dual J-K master slave flip-flop ... 99p
CD4046AE  Micropower phase locked loop . 249p
CD4047AE  Mono/a stable multivibrator . . 159p
CDA0A9AE  Hex inverter/ buffer . . .. . 81p
CD4050AE  Hex buffer (non-inverting) . . . 81p
CD4071BE  Quad 2 1/P OR Lo .. 45p
CD4072BE’ Quad 41/POR .. ... .. . . 45p
CD4073BE  Triple 3 1/P AND . . . .. .... 45p
CD4076BE Triple 31/POR . ... . . .. 45p
CD4081BE Quad 2 I/P AND .. .. . 45p
CD4082BE  Dual 4 I/PAND . ... . . .. 45p
CD4098BE  Dual monostable + reset .. 249p

CD4511BE  BCD to 7 segment latch
decoder driver . 297p
650B2-7740 7 segment LED display . ... 199p

Data sheets 5p. Add 25% VAT x 20p p p.
All devices guaranteed to manufacturers’ specifica-
tions
CMOS SPECIALISTS, 29 Manchester Street
London, W.1 (Mail Order Only)
(4669

‘ “Motivator " Curtain Cord Controllers

A few of these new units have jJust become available
Ultra shm design. e.g. size 40x 185X 185mm Screws
flat on wall behind curtains without showing Can be
connected directly to existing corded curtains.
Incorporates internal auto. hmit switches and power
supply. May be operated remotely by 3-way switch
(supphed) ,

Motivator Model B with 2-year battery pack Kit 18.00
Fully assembled and tested as above o 24.00
Motivator Model M with mains power supply Kit 22.00
Fully assembled and tested as above .. 30.00

Additional intormation gladly supphed on request. All
prices are inclusive in U.K only
AID-US PRODUCTS
Dept. WWE, 8 Hillview Rd., Pinner
HAS5 4PA, Middlesex 4637

L COMLTD

NEW ZEALAND

Vid-Com, New Zealand's rapidly growing independent video facility have two positions
available for an Assistant to the Chief Engineer and a Senior Video Editor.

Applicants must have a sound electronics background with specitic experience n
broadcast colour video systems including quadruplex video recording and editing.

A knowledge of the latest digital video mixing systems is essential as well.

Additionally, the Assistant to the Chief Engineer will share the responsibilities of the Chief
Engineer in the day-to-day supervision and maintenance of our video operation.

The successful applicants wili have a young progressive outlook and a sense of
responsibility and service to our customers.

fares for the principals will be supplied and salary is negotiable.

Vid-Com’s Managing Director will be visiting Great Britain during the third week of May
and applicants should reply as soon as possible with details of experience and information
as to how they can be contacted for an interview with the Managing Director in London.

All enquiries will be treated in strictest confidence and should be addressed to:

The General Manager
Vid-Com Ltd.
P.0O. Box 1409
Auckland, New Zealand
4638

—SURPLUS BARGAINS |

EASTER LINE ANGUS -y

chart recorders, model AB01R o

500-0-500u.a. f.s.d. 110v AC,

as new, with manual. £35.00

(carr. £1).

Kent Chart recorders single point £20,

multipoint £30 (£1.50).

A.El. 4-stage sequential transistorised

electronic timer, many applications, inc

3 channel auto-light- flasher (760 watts

240v). Circuits provided for fully inter-

rupted and dim/bright flashing. Modification

instructions and mains transformer. £4.50

only (50p).

Printed circuit Kits. £1.25 (30p).

Instant Heat Soldering Irons. 240v 100 watt

£2.65 (30p).

Veedor root 4 digit resettable counters 115v

AC £1.25 (10p).

AMPEX VIDIO Tape 2 x 1670'. New £9

(50p).

FerrFi)c Chioride 25p Ib (20p). 10 Ibs for

£2.50 (45p).

TELEPRINTER PAPERS and TAPES, 83"

wide, 3-ply carbon. buff manilla 60p (35p).
ditto 7-ply NCR. no carbon required £1
{35p). TAPES. 1", white £2 per 8 rolls (65p).
n7 buff £2 per 10 rolls (65p). 1” tape suit
riden, etc, £2 per 7 rolis {65p).

B & R VHF change over coaxial relays 50v
DC o)perating coil 23" X 23" x 23" £1.286

(15p).

35 watt Mains transformer outputs 2, 3, 6,

20. 24,27, 30. £1.25 (25p).

All prices plus (p&p) total plus VAT 8%.

Large S.A.E. for list.

CASEY BROS, 235 Boundary Rd, St Helens,

Lancs. 86

THORD-BENDIX high performance U.H.F. re-

ceiver ' Front-End ™' units. Crystal controlled,.

at present aligned for converting U.HF. T.V.
Channels to Band I or Band IIl (State Pref-
erence). Solid State, with 3-AF239 and 4 other
transistors, 9V operated. crystals not included.
Easily returned to commercial UH.F. or
amateur 70cm bands. Notes and circuit in-
cluded. £6 each. B, M. Sandall. Amber Croft.

Higham, Derby, DE5 6EH. (4687

TECHNICIANS

Plasma Physics and Nuclear Fusion Research

Culham Laboratory, situated just east of Abingdon in Oxfordshire, requires
Professional and Technology Officers Grade IV for varied and interesting work

THE JOB

Assisting in the development, commissioning and operation of apparatus
assoclated with experiments in the fields of Plasma Phvsics and Nuclear Fusion
Research

QUALIFICATIONS

ONC (electrical or mechanical engineering) or City and Guilds Electrical or
Mechan:cal Technicians Final Certificate, and a recognised apprenticeship is
essentia

EXPERIENCE
in any of the following techniques would be an advantage:

High and U.Itra High Vacuum and leak testing. High Voltage, High Current
Systems. High Energy switching circuits. TRiggering and Timing systems
Control equipment. Power supply units. Cryogenics

SALARY
in the range £1,975 to £2,810 a year plus threshold pay

HOUSING

Rented accommodation available for married officers living beyond daily
travelling distance.

INTERESTED?

for an application form and further details write to:
The Senior Personnel Officer

Culham Laboratory, Abingdon

Oxon 0X14 3DB (ref. A506/25/45)

or telephone Oxford 41721 ext 250

www americanradiohistorv com
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Recently-Qualified
Graduate

for a career in electrophysiology

We are looking for a recent graduate in physiology/pharmacology or a similar
discipline to join the Toxicology Department, of the Wellcome Research
Laboratories, Berkhamsted, as an Electrophysiologist. Accountable to the head
of the Department, the successful candidate would be required to develop and
supervise the work of the electrophysiology unit in assessing drug reaction in
domesticated and laboratory animals. Experience or an interest in electronics is
essential

The research laboratories are modern and well equipped with excellent
experimental facilities. They are situated in pleasant countryside close to
Berkhamsted. a small country town 30 minutes from London (Euston) by train

As a leading Pharmaceutical Company we offer excellent conditions of
gmployment, including help with re-location expenses where appropriate
Please write or telephone for an application form quoting reference PB5 to: R.
P. Woolridge, Senior Personnel Officer, The Wellcome Foundation
Limited, Berkhamsted, Herts. Tel: Berk. 3333.

4643

COME €3
MoV
WAY
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ARTICLES FOR SALE

aMiRDp
ELECTRONIC KITS

requires reliable firms well

connected in own markets

for handling exclusive sales
in countries where no

organisation yet exists.

Send enquiries to:

AMTRON
Casella Postale 4160,
Mailano,

Italy

DIGITAL CLOCK CHIP, AY-5-1224, with data
and circuit diagram, £3.66 plus VAT. 'Jumbo’
LED digits (16mm high) type economy DL/747
only £2.04 each plus VAT, post free. Greenbank
Electronics, 94 New Chester Road, Wirral,
Merseyside L82 S5AG. (88

—
LINK

THIS COULD BE YOUR
OPPORTUNITY TO WORK AS

ELECTRONIC
ENGINEER

TELEVISION

With the continued increase in our sales we

are looking for more engineers to work on the
testing and commussioning of the studio
broadcast equipment we make. which ranges
from amplifiers and monochrome cameras to
outside broadcast vans and our latest colour
camera, all employing the latest semiconduc-

tor circuit techniques.

As an independent and well estabhished company
we have kept a young and flexible outlook and attach great importance to people titing in. Apart from an above average
salary we also offer free lite and health insurance. a pension scheme of course, and a subsidised canteen as well as a
congenial environment which we think is very important. We will help with relocation expenses where necessary.
Andover is a growing town in an attractive part of rural Hampshire, close to Salisbury and Winchester and within easy
reach of London and the South Coast

You should be about 23-30 and have experience of working in a professional electronic atmosphere. not necessarily in
television. Ability to fault ind down to component level is essential and you should have a good knowledge of digital and
linear circuit techniques. Either telephpne Mic Comber at Andover 61345 (reverse charge it you wish) or write with brief
details so that we can send you an application form for you 1o use to tell us all about yourself.

LINK ELECTRONICS LTD,
K Walworth Industrial Estate,
Andover, Hampshire, England Telephone: Andover (0264) 61345

ELECTRONICS

www.americanradiohistorv.com
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COLOUR, UHF and TV spares. Colour and
UHF lists available on request. 625 TV. If unit,
suitable for Hi-Fi amp or tape recording, £6.75
P/P 35p. Television construction cross hatch kit,
£3.85, P/P 15p Bush CTV 25. New convergence
panels plus yoke and blue lat., £3.85, P/P 40p.
New Philips single standard convergence
panels complete, incl. 18 controls, coils, P.B.
switches, leads and yoke £5.00, P/P 40p. New
Colour Scan .Ceils, Mullard or Plessey pilus
convergence yoke and blue lateral, £10.00, P/P
40p. Mullard AT1025/05 Convergence Yoke,
£2.50. P/P 35p. Mullard or Plessey Blue Later-
als. 75p P/P 20p. BRC 3000 type Scan Colis,
£2.00 P/P 40p. Delay Lines DL20, £3.50, DLIE,
DL1, £1.50, P/P 25p. Lum Delay Lines, 50p.
P/P 15p. EHT Colour Quadrupler for Bush
Murphy CTV 25 111/174 series, £8.25, P/P 35p.
EHT Colour Tripper ITT TH25/1TH suitable
most sets, £2.00 P/P. 25p. KB CVC1 Dual Stand,
convergence panels complete inecl. 22 controls
£2.75, P/P 35p. CR1 base panel, 75p, P/P 15p.
Makers Colour surplus/salvaged Philips 8
panels part complete; Decoder, £2.50, IF inecl.
5 modules, £2.25. T. base, £1.00, P/P 25p. CRT
base, 75p, P/P 15p. GEC 2040 panels, Decoder,
£3.50. T. base £1.00, P/P 35p. CRT base 75p,
P/P 20p. B9D valve bases 10p, P/P 6p. Varicap
Tuners, UHF ELC 1043 new, £4.50. Philips
VHF for Band 1 and 3, £2.85 incl. data. Sal-
vaged VHF and UHF Varicap tuners, £1.50,
P/P 25p. UHF Tunersg New, Transistorised, £2.85
or incl. slow motion drive, £3.85, 4 position
and 6 pos. push-button transistorised, £4.95.
All tuners P/P 35p. Murphy 600/700 series com-
plete UHF Conversion Kits incl, tuner, . drive
assy., 625 IF amplifier, 7 valves, accessories
noused in cabinet plinth assembly, £7.50 P/P
50p. GEC 405/625 Dutl standard switchable IF
amplifier and output chassis incl. cct., £1.50
P/P 35p. Thorn 850 Dual standard time base
panel, 75p P/P 35p. Philips 625 IF amplifier
panel incl. cet., 75p, P/P 30p., VHF turret
tuners AT7650 incl. valves for K.B. Feather-
light Philips 19TG170, GEC 2010, etc., £2.50.
Pye miniature incremental for 110 to 830, Pam
and Invicta, £1.00. A.B. miniature with UHF
Injection suitable K.B. Baird, Ferguson, 75p.
New fireball tuners Ferguson, HMV, Marconi,
£1.80 P/P all tuners 30p. Mullard 110° mono
scan coils, new suitable all standard Philips,
Stella, Pye, Ekco, Ferranti, Invicta, £2.00, P/P
35p. Large selection LOPTs, FOPTs available
for most popular makes. 200+200+100 Miecro-
farad 350v Electrolytic, £1.00 P/P 20p. Manor
Supplies, 172 West End Lane, London, N.W.8.
Shop premises, callers welcome. (No. 28, 59,
159 Buses or W. Hampstead Bakerloo and Brit.
Rail). Mail order:64 Golders Manor Drive,
London, N.W.11 Tel. 01-794 8751. (60
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ANTRELES SRR A Ministry of Agriculture and Natural Resources

CORNWALL — Chief Radio Mechanic
PO LR UAN Salary up to £5,017 (this iﬁcludes a tax free

element of £3,330) + Tax Free Gratuity

In this unspoilt haunt of Daphne Du _ .
Maurier — now Lady Browning — and To be ﬁsponsiblfe directly ”to the grolect Managefr Vltphg’g
; ; Pulpwood Project for the iristallation and maintenance of up to
(037 SRS, ISR C R, VHI? radios anld 2 SSB radios. He will be responsible for planning
L . and equipping the radio workshop as well as fault location and
A comfortable miniature hotel with repair of all battery operated (Magneto) field telephones on the
views of historic Fowey Harbour. Project.
Bookings now being accepted. _
Applicants should have a minimum City and Guilds Certificate in
Radio Communications or equivalent qualification. Previous
Write for a personal reply to: experience of Pye Radio Telephones is essential and experience of
Pye low-power SSB (HF) radio telephones would be desirable.
The Proprietor . _
Fit. Lt. E. H. (lan) Martin, D.F.M., Generous paid leave with free passages and baggage allowance.
RAF (Ret’d) Education allowances and subsidised housing. Loan for the
Holly House purchase of a car. Free medical attention.

Polruan, Cornwall Please apply to MALAWI BUYING AND TRADE AGENTS,
or telephone Polruan 478 Recruitment Section, ¢/o Berners Hotel, Berners Street, London,
W1A 3BE for application form ‘and further details quoting
reference number 819/D.

i )
AIRCRAFT H.F. Rx type R4 187 and Control Box these . a an
are a crystal controlled Rx intended for remote control g (4684)

and will provide up to 24 channels in the range 2.8 10 1B
Mc/s. The Rx is a dual conversion type with 2 RF stages.
I.F. filter. N.L. BFO, O/P stage. etc.. uses 16 B7g
valves, st IF 2.15 Mc/s 2nd IF 100Kc. Normal power
I/P 24 and 19v DC or 200v HT and 19v DC crystals
required HC6 / u type not supplied, supplied with control
box, circs and notes in good S/H condition, £16.20.

OPTICAL HEAD UNITS were part of Colour TV
forward projection system, main head unit mounted on
base with fine and coarse adjustments of position.
contains optical mirror 14%;" dia. approx. 1%'' deep at
centre with centre hole 3%'' mounted in circular
housing 27'* long 19" total weight approx 1 1 2Ibs, unit
also contains defiection and focus coils for CRT but CRT
not fitted in good S/H condition. £48.60.

FOSTER ELEC MAINS STABILIZERS (/P 230v

(46686)

Depot Engineers

Due to continually increasing commitments we need to expand our

50c/s 0/P 230y at + — 1% a1 60 amps 14 KVA max. shore based engineering staff at our service depots at Aberdeen,
/P variation +9 or —17% these units are not enclosed, .
were used for Colour TV studio lighting. Uses motor Newcastle and TI'bUI'Y

driven Variac with Trans, could also be used 10 supply O

e e ey G0 (7T G (21 The work is concerned with installation and service of our world
famous communication equipment on board commercial vessels of
A. H. SUPPLIES all types.

57 MAIN ROAD, SHEFFIELD S9 5HL . L .
TEL. 444278 (0742) In some instances opportunities may exist for overseas travel.

The ideal candidate will probably have served as a Radio or
Electronics Officer at sea and will have three or more years sea service.

16 MM B & H 631 Sound Project&r,y C/W Speak-

SR R B =S L, UF G A company vehicle is provided for business and personal use.

If you are interested and would like to know more please write or

telephone (reverse charges) to-

Jonathan Smith,
International Marine Radio Co. Ltd.,
NOTTINGHAMSHIRE Peall Road, Croydon, CR9 3AX
COUNTY COUNCIL Telephone 01-684 9771

RADIO-
TELECOMMUNICATIONS
SYSTEM

Tenders are invited for the supply and
installation of a radio-communica-
tions system for the Planning and

Transportation Department. Further ARTICLES FOR SALE

details can be obtained from the =

Supplies Officer, Nottinghamshire ENAMELLED COPPER WIRE TR T e oL ESRTOR KIS, 20 AL SRS

i i Reel valb Reel 1GE12 KIT 1 of sach valus [Totol ot 570) ' W, £3.85: ' W £9.85: 25E12 KIT 25 of

go:gltg/ E%Ltjtn gll'h aiolle;;on |I(D)r|-ve' 1SOM1/f ’ébz.ossa €1.15 nou.:‘ e u[‘TTlt;l.:ll EI:;S.'/!W;‘EI.SS: T g I

r g l o n o EQUIP ALE: Roguisted powsr & vies. Kaw is original packing.

g g ° clos g 16-19 £2:18) 2: gg ATC 24V/24 £10. 'llll.I"; IS!’II. -n:'r':'n':-l. £12.50. NEN Vacowm Maters

date for the receipt of tenders is gg-g; g:gg Sai30 PAUS Uued C15. Waccan O anmrtrs 2402 £20,Cod Cammartr TF24G3
i R a . £20. Limiz Indic TFA04. 3 ‘omp. Water Circulaters

Friday, 27th June, 1975, 30-34 £2.35 £1.38 F-Jumler |:I n.lq'u':'n. £50. Trasslermers 50V/304 r.'zn 75KV/0.015A. 17,

3540 £2.50 £1.45 Honsywell Chart Recorders €30, Selerien VF252 Pracisies Millivattmater £35.

. L Selartred CAS12 V.8.W.A. Indicaters £23. 400V. 250mA Benca Power Supplist

A. SANDFORD All the above prices are inclusive in U.K. g: HatflaM iz, PUM1/16 400 cycls g.:.,am ;Iu_ .x:.ﬁ;n.:;l(gf.

Director of Administration COPPER SUPPLIES T BT R YA P bt U gl

102 Par d R With M. h 20 I:.Vl.ﬂ.nrsl P 10p on arders under ts.:lnmn L "‘th.s'ﬂrl'im:rnrl.oﬁ“

g AS | %) FACTORS LTD.. Dapt. WW. 61 Cheddington Raad. P . M. Leighten

4642 iTelephone(08,1-33618763) Buzzard, Beds.. LT SAQ. Chobdingtos 11296} 508445, o2

www americanradiohistorv com


www.americanradiohistory.com

Wireless World, June 1975

AP

POINTMENTS

BORED LOOKING THROUGH
THE JOB ADS?

The best jobs don’t necessarily appearin the
sits.vac.columns.

a%4

ENGINEER/TECHNICIANS
ELECTRONICS

An unusual job for versatile and able men

Energy, Natural Resources and Environmental Problems are our
concern. To keep pace with world-wide demand we have further
vacancies for Engineer/ Technicians.

‘They are often to be found in the Electronics
Appointments Register.

Our individual approach givesyou a wider
choice—~we have lots of jobs on our specialised
registers and we may well have one tailor-made foryou.

They will plan, prepare and maintain sophisticated electronic
systems in our laboratories at Borehamwood, then instal, operate
and maintain them in the field — and the ""field’’ could be a vessel
in the North Sea, an aeroplane over South American jungle or a tent

The service is absolutely free to you and in Africa — we operate world-wide.

completely confidential.

In effect we offer you the chance 4o find your
ideal job, all for the cost of a phone-call.

Qualification to HNC level is desirable but more important is
practical ability and a broad experience of modern instrumentation
including digital techniques. An appetite for hard work and
. Lo willingness to accept responsibility are essential qualities.
So capitalise now onyourspecialised knowledge. Familiarisation training will be given.

Call 01-734 6536,0r fill in the coupon and we
will send you an enrolment form by return of post.

Field assignment will normally total six months a year. So the
vacancies are better suited to younger single men. Appointments
are permanent and pensionable; realistic salaries are augmented
by generous field allowances.

Electronics Appointments Register

Please send me details of how to enrol on one of your
Appointment Registers:

Name
Address

For a detailed job description and application
forms, apply to:

The Personnel Manager

Hunting Surveys & Consultants Ltd.
Elstree Way, Borehamwood

Herts WD6 1SB

A
a4
Hunting

Post 10 G.A.R. 76 Dean Street London W1.01-734 6536

(4704)

GILFORD INSTRUMENTS
LTD.
An expanding company supply-
ing Spectro Spectrophotometers
and associated analytical Instru-

Audio Visual Adviser

Applications are invited for the post of Audio-Visual Adviser in the

newly established audio-visual unit of the Uskmouth Training Centre,
based at Uskmouth, West Nash, Nr. Newport, Mon., serving Power
Stations, Transmission districts and other locations within the South
western Region of the Generating Board.

‘ments for use in Universities and
Hospitals, require an

- ELECTRONIC

The unit possesses CC TV recording equipment for use on location or in
its own fully equipped studio, together with a comprehensive range of
other audio-visual equipment.

The successful cndidate will control the unit staff and will be capable of
directing and producing audio-visual aids including video tapes for
training and other purposes. The candidate must have a working
knowledge of CC TV applications and will -probably have an
engineering background but other backgrounds may be considered.

SERVIGE
TEGHNICIAN

The applicant will be based at
Teddington, but further prospects
will depend on ability. Young

He should be qualified to HNC level or its .equivalent in his field. persons will receive every
The salary will be within the range £3529 to £4754. encouragement for further
Application forms may be obtained by telephoning Bristol 32251, Ext. studies.

Telephone 01-977 0918
or write 48 Church Road,
Teddington, Middx.

324 or by letter to the Personnel Manager, and should be returned to
him by not later than 13th June, 1975, quoting Vacancy No.
110/75/WW.

Central Electricit

Generating Boa
South Western Region

Oakfield Grove, Clifton,
Bristol BS8 2AS

(4708)

4706

@

PACITY AVAILABLE

AIRTRONICS LTD., for Coil Winding — large or
small production runs. Also PC Boards Assem-
plies. Supplierg to P.O., M.0.D., etc. Export en-
quiries welcomed, 3a Walerand Road, London,
SE13 7PE. Tel: 01.852 17086. (61

BATCH Production Wiring and Assembly to
sample or drawings. Deane Electricals, 19B
Station Parade, Ealing Common, London, W.5.
Tel: 01-992 8976. (20
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555 741C
TIMERS OP-AMPS . .
25+ 39p 25+ 23p
eclronics 1L ecnnologist
250+ 32p 250+ 17p
100+ 1000+ .
1N4001 2.gp ggp Z
1N4002 2.8p 2p l’
ualiry Assurance
1N4004 3.6p 2.9p
1N4005 4.3p 3.6p o ] ]
1N4006 4.7p 4.0p You 8 are a qualified Electronics Technologist
1N4007 4.0p 4.2p . . .
Add Vat @ 25%; Minimum order charge £5 B possess extensive practical knowledge of radio and T.V.
JUNIPER ELECTRONICS #@l have experience in devising methods of test
PO Box 61, Southampton B are able to develop manufacturing specifications for a wide range
4702 of equipment.

WE have an opportunity for you to join the Merchandise Technical Services
team in Nottingham to initiate quality assurance work on ranges of audio and

SUB-MINIATURE MAINS TRANSFORMERS

SCN-0-240V/12V-0-12V. 50 m/a max. 28mm W, 20mm other electronic products bought for resale in our stores.
H 26mm D £€1.00 each
Phono Plug to Phon:.m';oslf:é}ggcreened Grey Cable Conditions of employment are first class and include excellent pension and
Length 2 yards Min. 5 for £1.00 profit sharing bonus schemes. Help with relocation expenses is available.
{Single sockets available with above 6p each)
CERMET TRIMMERS . _ )
Morganite Type 81E. 5K ohms Min 5 for E1.10 Please write to:— J. F Pattison, Employment Manager,

NEONS, 240V, RED
Circular Flanged Head %'’ dia, White Plastic Tapered Body

1%2'* long. Connection Leads protrude 2'* Min 5 for £1.00
TRANSISTORS, BRANDED, FULL SPEC. The Boots Company Ltd.,
Type BFY 64 Min 10 for £1.00 q q
All prices include V.A T. and postage. C.W.0O Station Street' NOtt'ngham NG2 3AA.
OR Call at our self-service retail premises (Mon -Sat,
9.30-6.00)
LINWAY ELECTRONICS

843 Uxbridge Road, Hayes End, Middx. UB4 8HZ
. YelL 01.673 3677 4203

TRANSFORMERS. Pri.200/240V& Sec.12, 15, 20,
%4, 30vV. 1A £2.10 p.p. 38p, 2A £3.10 p.p. 33p,
3A £4 p.p. 42p, 4A £4.45 p.p. 52p, 5A £5.60
p.p. 52p, 6A £6.30 p.p. 52p. Pri, 2V0/240. Sec.
19, 25, 43, 40, 59V. 1A £2.85 p.p. 38p, 2A £4.35

p.p.H%Zp, 3A £5 p.p}_) 52p,0;l§\0£6.7§ p.p. 52p, 0 5

2A £10.80 p.p. 67p. Pri, 200/240V. Sec. 24, 30. EMI Se T OT}—JO

2 Glo ) by, 5, i, oy, See 4, S0 Jointhe rvice leam Ves
3A £6.70 p.p. 52p, 4A £7.80 p.p. 67p, 5A £8.65 )

p.p. 67p, 6A £1V p.p. #2p. Open type, table We urgently require

LOp connections. Quotations for sizes up to
500 VA. Add 8/ V.A.T. TRANKIT ELECTRICAL, = -
192 SILVERTONHILL AVENUE, HAMILTON 'c r
ML3 7PF. (4655)
li ionEngi
ANTIQUE RADIO ENTHUSIASTS! For all your G I mtmn gmers

requirements in radio 1920 to 1945 contact

Tudor Rees’s Anuique Wireless Service, Our for the repair and calibration of a wide range of electro-
futl 1975 catalogue now available, price 40p R . . ) .
post paid. Tudor Reecs. 64 Broad St, Staple nic instrumentation, inctuding oscilloscopes. DVMs, pulse
Hill, Bristel, BS16 5NL. Tel: 0272 565472(.4639 generators, power suppjies etc.

. Applicants should be aged 18 years and should have had at
LINSLEY-HOOD 75 watt amplifiers constructed, least two years background in electronics. Further training will
converted and repaired. Kit of parts for switch be given in appropriate cases.

click and mains borne interference suppres-
sion, with instuctions, £1.35 plus 20p post and

packing. I. G. Bowman, 35 Park Hitll Road, a » a 6
e o ircuit Ieievision
e )

51 MM B. & H. 631 Sound Projector C/W =

Speaker and Transformer, £135. Hilton, 8 Wesb mers

Hiil, Dartford 20009, (4574

AARYVAK ELECTRONICS, 3 Channel Sound-

for the servicing and commissioning of CCTV, VTRs etc.

Light -Converters from £17; Strokes, £21; Applicants should be aged at least 19 years, and must have had
Rainbow Strobes £133. Frce catalogue. 98A some experience in television receiver servicing.
(W), West Green Road (side door), London . . . .
N15 5NS. 01-800 8656, (23 For both of these positions, there will be attractive starting
salanies ac¢ording to age, experience and ability.
TRANSFORMERS 37% hour week, plus paid overtime.

Don't delay, for further details telephone or write to M. Ford,
01-573 3888 Ext. 2268, EMI Service, 254 Blyth Road, Hayes,
Middlesex.

Similar to RS components obsolete types

196-038 £6.80
196-044 £5.48
196-325 £1.94
196-331 £1.79
196- 347 £2.18

Add 8% VAT. Post 25p

A APEX TRANSFORMERS LIMITED

STATION ROAD SOUTH MOLTON N. DEVON EX32 8LL

T .

(4705)

The international music. electronics and leisure Group.
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f E NG' N EE n\ Economise on Semiconductors

All prices include VAT
(With TV design exper'iencel. % Lower 741C prices 100 + 24p % Plastic 3 terminal Regulators
% Low Price CMOS % Low price DiL sockets
R.S. Components Limited, Britain's biggest d T 10r 2
distributor of electronic components requires a high 105000 A . a1 B iDL ; 3: 53; MMdpns
. . p Amp + data 8 pin
calibre engineer, between 25 and 45 years of age, 723 Reg. + data 14 pin DL 65 63 59 A A
who possesses a thorough understanding of TV 741C 0p Amp + data 8 pin DIL 0 2 2% 03 17 16 18
T 748C Dp Amp + data 8 pin DIL 3 3 e H OE Y
‘ NE5S5 Timer + data 8 pin DIL 65 62 59 7410 17 16 g
. L CA3048 Array 14 pin DIL 76 713 69 i3 36 M
This new post within our Group offers a good TOA1405 Reg. 6V 650mA 100 92 85 e wom &
opportunity for an engineer who is eager to further TDA1412 Reg. 12V 500mA 10 92 85 wWon %N
' . . TDA1415 Reg. 15V 450mA 100 %2 85 us %3 3
his experience to become our resident expert on the BC107. 108,109 10 95 8 e B ¥ U
component requirements of the service industry. BC182. 184 1 105 10 B8 B A
BC212.214 12 1156 1" 7492 g: :; ::
Duties will include component evaluation, HPReGLEDY nor o W ow @ o«
L . . 0 1 A
specification and answering customers’ telephoned DIL Sockets, Bn 11 10 8 OMDS Mived Prices
technical enquiries. Additionally, the candidate will low profie e 12 4000 z;* gg*
. . .. . 2
be expected to maintain a close liaison with the o AE% n 2
service industry and manufacturers, which will BC10SC 11 BZXBBC- IN914 5 pritt] 27 L
involve some travel around the U.K. BLITZ 18 VISV 11 IMOOT S 0 t
BC178 18 2N3702 12 IN4QD2 5 i 1 "
g : BF244 24 2N3704 12 INOOA 7 a2 7
This new important post commands a good B2448 27 203708 10 INAM4E 6 a5 RIS
salary commensurate with ability and there is every BFY51 17 2N3055 48 alo 6 8
opportunity for advancement. Excellent working
conditions, enerous holida I i
] h g day entitlement and AY-5-1224 Digital Clock IC, 12 or 24hr. 7 segment or BCD outputs, drives LED Minitron, LED
pension scheme. displays. Simple interfacing. 16 pin DIL. IC + data + circuits £4.65. HP 5082-7740 0.3”
" . digits £2.00. IC + 4 0.3” digits £12. IC + 4 0.3” digits + transistors + transformer
Qualifications — HNC or Degree Standard. £14.00 i
L . TBAB10AS 7W Audio Amp. Thermal protection + data + circuit £1.20
Write giving brief résumé of your career to date TCA940 10W Audio Amp. Thermal protection, current limit + data + circuit £2.60
: g . TAD100 Radio IC + filter + data £1.60
oI r:mg for .an appllcatlon form to: .. Carbon film High Stability $W 5% resistors 10 ohm-2m2 1p ea.. 10 9p, 100 80p same value.
Chief Engineer, RS Components Limited “By return service. Prices include VAT. P & P 10p (UK} overseas at cost. All items new TI,
13-17 Epworth Street, London EC2P 2HA * Motorola, Mullard, SGS etc. SAE lists, enquiries. Data sheets 4p. Colleges etc. supplied.
Tel. 01-253 1222.
SILICON SEMICONDUCTOR SERVICES
@ An Electrocomponents Group Company.  «ses) 41 Dunstable Road, Caddington, Luton LU1 8AL 40

J

A Giant
SEMICONDUCTOR DICTIONARY

We know some of the best jobs

in the £2000-£5000 p.a. bracket.
But do we know about you?

Unless you f{ill in this coupon and Find out more by writing to Stuart
post it off to us, there are hundreds of Tait, Lansdowne Appointments Register,
rewarding jobs you'll never get to hear Design House, The Mall, London W5 5LS.
about. You'll either miss them reading Tel: 01-579 6585 (any time —24 hour

THE BIGGEST BARGAIN EVER OFFERED IN THE
FIELD OF ELECTRONICS. This excellent electronics
dictionary in 7 languages is the result of an intensive
collaboration between scientists and technicians. In 2
volumes are contained 1,373 pages. Although
published.at £16 we are pleased to make a special offer
of this important reference work to readers at £6.50 per
set, carriage 75p. The volumes are in leather stylea
fimsh and must have cost over £10 to print.

POWER SUPPLIES FOR ELECTRONIC EQUIP-

MENT. J. R. Newicki. Published recently in 2 vols. A
full treatment of all power supplies is given. Originally

your paper or they just won't be adver- answering scrvice). £4.50 per volume. Bargain price £4 for the 2
tised. And all you needed to do to be Please send me a full explanation of volumes postage 50p.
considered as a candidate was to have your free service. FREE. THE TECHNICAL & SPECIALISED

your name entered on our register.
1t costs you nothing but a 7p stamp and ~ Name
could make all the difference to your
future, What are you waiting for?

BARGAIN BOOK BULLETIN. Contains techni
cal. radio, electronics, scientfic and specialised
books at bargain prices. Published manthly and
sent free on request

FREE, THE BARGAIN BOOK GAZETTE.
Contains thousands of interesting books at bargain
prices. Subjects include hobbies, transport,
aviation, collecting, etc. Something for everybody.
Published monthly and sent free on request.

—— DEPT. W.W. GERALD MYERS (Booksetier &
WW 31/5 Publisher). 138 Cardigan Rd., Leeds 6. Callers
Welcome. Please add extra postage for
abroad. 4660

CAPACITY AVAILABLE
DESIGN, development, repair, test and small SMALL Batch Production, wiring assembly, to | LABELS, NAMEPLATES, FASCIAS on anodised

Address._

w > —

production of electronic equipment. Specialist sample or drawings. Specialist in printing cir- aluminium or perspex. Any quantity, superb
in production of printed circuit assemblies. cuit assemblies. D. & D. Electronics, 42 Bis- | quality, fast delivery. G.S.M. Graphics Ltd,
YOUNG ELECTRONICS LTD., 184 BRoyal Col- hopsfield, Harlow, Essex. Tel: Harlow 33018. 1-5 Rectory Lane, Guisborough (Tel. 02873-
lege Street, London NW1 9NN. 01-267 0201. (29 i 17 4443), Yorks. (26

m— — CAPACITY available fco'r the As‘sem;b}:y of Elec- .
tronic or Electrical Components P.C.B.s, etc. 5 E
CAPACITY available to the Electronic Industry. Small or large batch production. Remploy | PRINTED CIRCUIT BOARDS — Quick

Precision turned parts, engraving, milling and Ltd., Jupiter Road, Norwich NR6 6SU. (31 | deliveries, competitive prices, quotations on
grinding both in metals and plastics. Limited E request, roller tinning, drilling, etc., speciality

- L 5 : - iti ilable.
capacity available on Mathey SP33 jig borer. | ENGINEER makes anything unusual, Inventors | Small batches, lapger quantities availabl
WxPite or listg of full plant capacity to C.B. | models, displays. Special tools and equipment. | Jamiesons Autom’atlcs Ltd,f 1-5 lYVESttgt:ff'o?]“g}
Industrial Engineering Ltd., 1 Mackintosh Lane, | Seymour, 30 Devonshire Drive, Stapleford, Not- | lington, N. _Humberside, for 4;3; 7\?877 i s
E9 6AB. Tel: 01-985 7057 (14 | tingham. (4229 | Mr. J. Harrison. Tel: (0262) / . 8
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CLASSIFIED

available to:

WANTED

MARINE RADIO GOMMUNICATIONS

EQUIPMENT

Must be type-approved to B.P.O. standards for existing and new stations, and
of U.K. or European manufacture.
Iltems required include main receiver, emergency receiver, main transmitter
(MF, IF, HF and AM, CW, MCW, SSB) and autokeyer.

Please send full details of equipment available, location, price, and any spares

Box No. WW4685

Are you obtaining the full
benefit from the disposal

of your electronic and
computer scrap ?

As refiners of bhase and precious
metals we purchase manufacturers’
and distributors’ scrap arisings
and redundant
components
including . .

PRINTED
CIRCUITS - RELAYS -
TRANSISTORS * PLUGS -
CONNECTORS -

ETC -

Contact us
for prompt and
personal attention

The COMMERCIAL SMELTING & REFINING Co.Ltd.

171,Farringdon Rd.,London EC1R 3AL:01-837 1475

4614

I RTICLES WANTED CONT.

r~ ~ EDUCATIONAL

LIGHTWEIGHT PORTABLE D.B. Scope 10/15
'MHz. Teleqt D32. D43. D54. D62 or other
equivt. Offers to 061-483 4921 (Stockport)
CD7118/2 for sale. (4670

C AND G EXAMS
Make sure you succeed with an ICS home study course for C
and G Electrical Installation Work & Technicians,
Radio/ TV /Electronics Technicians, Telecomms Technicians
and Radio Amateurs

WE BUY modern 16mm sound projectors. Bur-
gess Lane & Co. Ltd., Thornton Works, Thorn-
ton Avenue, Chiswick W.4 994 5752/5953.

(4387 |

COLOUR TV SERVICING
Make the most of the current boom! Learn the technigues of
servicing Colaur and Mono TV sets through new home study
courses, appraved by leading manufacturers

TECHNICAL TRAINING

SCREENED ROOM or enclosure for R.F. mea
surements, contact Mr D. Townsend, stating
size, condition and price. Reslowsound, Spring
Gardens, Romford, Essex. (4710

Home study courses in Electronics and electrical
Engineering, Maintenance, Radio. TV, Audio, Computer
i Engineering and Programming. Also self-build radio kits
Get the qualifications you need to succeed

Free detads from

INTERNATIONAL CORRESPONDENCE

erg and test equipment. Details to R. T. & I
Electronics, Ltd., Ashville Old Hall,

Ashville
Rd., London, E.11. Ley 4986. (63

WANTED, all types of communicationg receiv- |

- .

SCHOOLS
Dept. 734, Intertext House, London SW8 4UJ
or phone 01-622 9911 (all hours)
‘ (4391

SURPLUS COMPONENTS, Equipment and Com-
puter panels wanted for cash. Ring Southamp-
ton 772501, (4682

COURSES

TELEPHONES WANTED. Candle stick type or
older (Foreign & English). 01-722 4151. (4624

TOP PRICES PAID

for semiconductor and com-
ponent redundant or excess
inventories

P.R.S. ELECTRONICS

126 Headstone Road
Harrow, Middlesex
Tel. 01-965 2243

{34

RADIO and Radar M.P.T. and C.G.L.I Courses.
Write: Principal, Nautical College, Fleetwood,
FY7 8JZ. (25

TAPE RECORDING ETC.

RECORDS MADE TO ORDER

DEMO DISCS
MASTERS FOR
RECORD COMPANIES

VINYLITE
PRESSINGS

Single discs. 1 20, Mono of Stereo, delivery 4 days

from your tapes. Quantity runs 25 to 1,000 records

PRESSED IN VINYLITE IN OUR OWN PLANT

Delivery 3-4 weeks Sleeves/Labels Finest quality

NEUMANN STEREO/Mono Lathes. We cut for
many studios UK/ OVERSEAS. SAE list
DEROY RECORDS

PO Box 3, Hawk Street, Carnforth, Lancs.
Tel. 2273 (82

' HOLIDAYS

| RECEIVERS AND AMPLIFIERS — |
SURPLUS AND SECONDHAND ‘

WE SELL CONSTRUCTION PLANS
Police-Radar-Detector, Open Channe!, Electro
Ball, Telephone Scrambler, Quarter Mike, Tail
Transmitter, TV Camera, Infinity Transmitter,
Voice Typewriter, each plan are U S. $7.50,
Play TV Ping Pong $11.50, Infra Red TV
Camera $11.00, Infra Red Mike $13.50,
Martini Olive Mike $13.50. Catalogue $0.75.

T. Strik, Postbox 618

Rotterdam, HOLLAND (33)

HRO Rx5s, etc., ARS8, CR100. BRT400, G209,
I S640, etc., etc., in stock, R. T. & I. Electronics,

| Ltd., Ashville Old Hall, Ashville Rd., London,

l____ VALVES wanteD |
WE BUY new valves, transistors and clean new
components, large or small quantities, all de-

tails, quotation by return — Walton's, 55 Wor-
cester St., Wolverhampton. (62

SERVICE AND REPAIRS

SCRATCHED TUBES. Our experienced polishing
service can make your colour or monochrome
tubes as new again for only £2.75, plus carriage
£1. With absolute confidence send to Retube
Ltd., North Somercote, Louth, Lincs. or phone

0507-85 300. 27
AUDIOMASTER BACKGROUND MUSIC | . ser-
vice, sales. Tape programmes. P. J. Equip-
ments, 3 Onslow Strect, Guildford 4801. (12

NEW GRAM AND SOUND EQUIPMENT

E1l Ley 4986. (65 R
| GLASGOW. Hi Fi, Cassette Decks, Tape Record
b ers, Video Equipment, always available we
buy, sell and exchange for Hi Fi sets and
SIGNAL Generators, Oscilloscopes, Qutput | photographic equipment. VICTOR MORRIS
Meters, Wave Voltmeters, Frequency Meters, | Audio Visual Ltd, 340 Argyle Street, Glasgow.
Multi-range Meters, etc. etc, in stock. R. T. | Gl, 8/10 Glassford Street, Glasgow, G2, 31
& I Electronics, Ltd., Ashville 0ld Hall, Ash- | Sauchiehall Street, Tele: 041-221 8958. (11

ville Rd., London, E.11. Ley 4986. (64

!
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B. BAMBEH ELEGTHONIGS TERMS OF BUSINESS: CASH WITH ORDER

ALL PRICES INCLUDE POST AND PACKING (UK ONLY)

EXPORT ENQUIRIES WELCOME. CALLERS WELCOME TUES.-SAT.
5 STATION ROAD, LITTLEPORT, CAMBS, CB6 1QE .
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY)

Wireless World, June 1975

PLEASE ADD 25% VAT. MINIMUM ORDER £1

PLEASE ENCLOSE STAMPED ADDAESSED ENVELDPE WITH ALL ENQUIRIES 4686
15082 MULLARD 150V Reg. (Equiv STANDARD JACK PLUGS, %in, 4 for ELECTROLYTIC CAPACITORS ELECTRONIC IGNITION
0A2) (new. boxed). 40p. 50p. ALL SEATRONICS MANUFACTURE FOR YOUR CAR!
ROTARY SWITCHES 9 way. 4 pole ANDREWS 44AN FREE SKTS (N-Type) Cut petrol costs by up to 15%. Instali
(separate wafers, plastc), Yin. spindle 40p for FH4/50B or FHJ4/508B cabie £1.00 ngcrs CAPACITY STYLE “""u'gff L Electronic Ignition in your car in minutes.
each. . each ' . Reduces petrol consumption, increases
N-TYPE SKTS. (4 hole chassis mounting. $0239 BACK-TO-BACK SOCKETS 63V 220mtd. CSA 39 overall performance. Prolongs contact
50 ohms, small coax lead type}). 50p each. €1.25 each 63V 330mid. CSA 42 breaker and spark-plug life. Makes starting
gg:e:ct\ugs{o (/::r;lpzh:)nol, new, packed) 6.3V 470mfd. CSA 4.6 so much easier. Each unit ({British
: e . 10V 33mfd. CSA 3.2 manutfacture) tested and guaranteed for 2
BNC SOCKETS (4 hole chassis mounting, VAl_.VES 10V 220mid. CSA 242 years 50,000 miles. IMPORTANT. STATE
lead type) 35p each (4 for £1.20) QQV03/10 (ex equipment) 75p each. 10V 330mid. CSA 4.6 POSITIVE EARTH or NEGATIVE EARTH
GREENPAR® (GE30015) Chassis Lead 2C39A (ex equipment) £1.00 each 16 V 33mfd. CSA 36 when ordering. £11.80 + VAT (94p).
Terminations. (These are the units which QQV02/6 (ex equipment) £1.00 each 16V 330m1d' CSA 58 Post paid.
bolt on to the chassis, the lead is secured by 4CX2508 (ex equipment) £2.10 each 25 V 33mfd. CSA 39
screw cap, and the inner of the coax passes 4X250B (ex equipment) £1.50 each 25V 47mid  CSA 42
through the chassis) 30p each. 4 for DET-22 (ex equipment) 2 for £1.00. 25V 330mid. CSA 77 TEST EQUIPMENT
£1.00. o o 35V 33mid CSA 4.2 MARCONI STANDARD SIGNAL GEN-
FERRITE COILS on %in dia ferrite rings. 35V A7mid. CSA 4.6 ERATOR. TFB67/2 15kHz-30MHz.
3 for 50p. . MAINS TRANSFORMERS 35V 100mtd.  CSA 538 £100.00.
HEATSINKSY(Spprochs s e 2o 240V in. voltages quoted approx RMS. 35V 220mfd. CSA 7.7 MARCONI AMPLITUDE MODULA-
high). 12 fins {driled for 1 x TO3 | Jypg10/2 10-0-10V at 27, £1.50. 35V 330mid CSA 99 TOR. TF1102 £35.00.
ransistoSBrandlec/ i8S pieach TYPE 1258S Approx. 125V at 30mA, 50V 33mid  CSA 4 RACAL 125MHz DIGITAL FREQENCY
\ﬁ!HF RF. é:h'okess!_.(wound on 2.2K YaW 65% 10V 100mid. CSB 39 METER. Type 801R2, 0.01V to 1V
esistors). 5 for 35p. TYPE 727/3 400V at 10mA. 200V 25 Vv 100mid. CSB 46 sensitivity, B-digit readout, new condition
SMALL CHRONE HANDLES, Y. dia. | §mp 6 3y a1 400mA, £1.25. o 50V 330mid CSB 11.5 £275.00.
1in. betweep holes. 1in. clearance, TYPE 16/6 16V at BA. 45V at 100mA 6.3V 4 7mid CSA 2.0 TEKTRONIX 524D SCOPE. DC-1OMHz.
!apped 4BA (with screws and washers). 2 £4.00. ! ! 63V 3300mfd. CSA 10.0 £70.00.
pairsltor0n TYPE 28/4 2BV at 4A, 125V at 500mA, 10V 33mfd. CSA 3.2 MARCONI STANDARD SIGNAL GEN-
RELAYS, single pole. change over, 12V £4.00. 10V 3300mid. CSA 115 ERATOR. TF144H, 10kHz-72MHz
DC, approx. %in. x Yzin. x 1%in. 35p each TYPE 129 400V at 20mA, 200V at 10mA., 16V 330mid. CSA 5B £195.00.
6 3V at 500mA. £1.25. 25 v 330mtd  CSA 7.7 ROHOE AND SCHWARZ FREQUENCY
ITT HIGH-GRADE ELECTROLYTIC. 6800 | yype™ 30462 250.0.250v. 50050V 35V 330mfd. CSA 99 DEVIATION METER. FMV, AM, FM,
mid at 25V,'_screw terminals, complete with 6 3V, £1.75. 50V 330mfd.  CSA 115 20-300MHz, £300.00.
capacitor clip for vertical mounting. 50p 63V 33mid. CSB 3.1 SOLARTRON DIGITAL VOLTMEYER.
eaLch (guanmv discount available) == 6.3V 3300mid. CSB 10.0 Type LM1420.2, with “TRUE RMS AC
P . e LY TS 60000 | RAOIOSPARES 500-WATT AUTO 10V 33mid. CSB 3.2 UNIT", 10mv-1000V. 5-digit display. new
{Quantity dissont avanabie) TRANSFORMER, 100/110, 150/200. 10V 3300mid. CSB 11.5 condition. £400.00.

ETRIY S (ST ERED : 220/240, 250V tapped input and output, 35v 3.3mfd. CSB 3.1 ROHOE AND SCHWARZ POWER
TV PLUGS (me1al type) 6 for 50p step up or step down facility, ex new equi SIGNAL GENERATOR. SMLM
TV SOCKETS (metal type) 50p & quip

£6.00. 30-300MHz. up to 5V output. £300.00.
TV LINE CONNECTORS 5 for 50p CSA=AXIAL LEADS
PL259 (PTFE) PLUGS 50p each or 5 for CSB=SINGLE ENDED MANUFACTURERS — SEND SAE FOR
€2.25. MAINS ISOLATING TRANSFORMER, OUR LATEST BARGAIN CAPACITOR LIST.
$0239 (PTFE) SOCKETS 50p each or 5 375VA, tapped primary, 240V output, MINIMUM ORDER OF 100 OFF
for £2.25. new, £6.00.
25-WAY ISEP PLUGS and SOCKETS MAINS ISOLATING TRANSFORMER, PYE RADIO-TELEPHONE
40p set (1 plug + 1 skt). Plugs and sockets {ex equip), In metal cases, totally enclosed. HIGH-QUALITY SPEAKERS EQUIPMENT
sold separately at 25p each tapped mains input. 110-240V etc.. output 8%in. x Bin. elliptical, 2in. deep, 4 ohms, Cambridge. Westminster, Motofone. Euro-
BNC INSULATED SOCKETS (single-hole 240V at 3A + 12V at 0.5A. £11.00. inverse magnet, rated up to 10 Watts, pa series. Send s.a e for full details. stating
type) 65p each. AS ABOVE. output 240V at 12A - 12V at £1.50 each. or 2 for £2.75 (quantity requirements. frequency. channel spacing,

DIN SPEAKER SKTS. 2-pin. 4 for 30p. 3A + 22V at 2.5A £27.50. discount availabie). etc.

ELECTRONIC

PM w2

CRYSTALS FOR PROFESSIONAL
AND AMATEUR USE

‘Ne can supply crystals to most commercial
specifications. with an express service for that
urgent order. For the amateur we carry a large stock
of the more popular frequencies, backed by a quick
service for those "'Specials’".

Please send SAE for details or telephone between
4.30-7 p.m. and ask for Mr. Norcliffe.

7A ARROWE PARK ROAD, WIRRALL
MERSEYSIDE L49 OUB
Tel. 051-677 8918 (until 7 p.m.)
(58

fibre optic suppliers

MARE'S TAIL Decorative Display. 22" dia. 7.000 + Fibres £10.00

FIBROFLEX SIZE 1 440 Strand Flexible Glass Light Conduit, 1.14mm

Actve Dia., Black Sheath, 10m £3.00; 100m £21.00.

FIBROFLEX SIZE 4 1,760 Strand £1.50 per metrs; 10m £12.00

CROFFON 1610 Flexible 64 Strand Plastic Light Conduit. Active Dia

1.8mm, 0D 33 mm £1.20 per M 10m £9.00

PLASTIC OPTICAL MONOFIBRE Flexible Light Guide Dia. 10, 20, 40. 60

thou. FP10 100m £2.00. FP20 (0.5mm) 100m £4.00. FP40 10m £2.20;

100m £14.00. FP60 10m £4.00; 100m £30.00

QPTIKIT 103 2m CROFON 1610 + 5m each FP20, FP40, FP60 £4.90

OPTIKIT L6 6 Convex Glass Lenses Dia. 7/14/21/26/47/55mm £3.00

OPTIKITS RRS Five Retro-Reflectors tor Optical/ Infra-Red beam systems.

Dies. 22/36/44/83mm + 150mm Swp £2.50

ULTRASONIC TRANSDUCERS Sensitive 40kHz Tx/Rx pair £3.50

ULTRASONIC TRANSOUCERS #«NEW# 25kHz Tx/Rx pair,£3.50

CIRCULAR POLARISERS Reduce glare on all typas of instrument

RED/AMBER/GREEN or NEUTRAL 50mm sq_ 70p; 75mm sq. £1.40

OPTOLECTRONICS LIGHT SOURCES & DETECTORS

MV64 2mm Red LED 20p. MLEDSOO TO92 Red LED 20p.

XC209-Red {3mm) 20p. XC209-Y, XC209-G (Amber, Green) 30p.

MLEDQ2 Infra Red Emitter 30p. MLS203 Photo-Thyristor £1.20.

2N5777 High Sensitivity Photo-Darlington 25V 50p.

MRAD 150 2mm High Speed Photo-Transistor (4 uS) 40V 70p

Picase add B% VAT to prices. S.A.E. please for short form/data.

FIRNE OPTIC SUPPLIERS (WW). 2 LDUDOUN ROAD MEWS, LONDON NWS 0DN
4664

CRYSTALS
Fast delivery of prototypes and prc~ ction runs.
INCLUDING:
Statek LF crystals in TO5 package
Buckman LF, clock and mobile radio crystals
Astro Filter crystals
Jan General purpose crystals

Interface Quartz Devices Limited

28 riet Street, Crewd , Somerset
Tel. (046031) 2578. Telex: 46283

(57

CONSTRUCTION AIDS — Screws, nuts, spacers,
etc.,, in small quantities. Aluminium panels
punched to spec. or plain sheet supplied Fas-
cia panels etched aluminium to inalvidual re-
quirements. Printed circuit boards — masters,
negatives and board, one-off or small numbers.
Send 9p for list. Ramar Constructor-Services,
29 Shelbourne Road, Stratford on Avon,

MUIRHEAD Pametrada D489E Wave Analyser,
handbook. spares. Gertsch FM3 Frequency
Meter .001% 20-100 MHz. Both checked and ac-
curate. — Hythe (Kent) 67378. (4695

VACUUM is our speciality, new and second-
hand rotary pumps, diffusion outfits, accessor-
ies,, coaters, etc. Silicone rubber or varnish
outgassing equipment from £40. V. N. Barrett
(Sales) Ltd., 1 Mayo Road, Croydon. 01-684
9917. (24.

60 KHz MSF Rugby and 75 KHZ Neuchatel
Radio Receivers Signal and audio outputs.

[ zerogg

Build a mixer to your own
spec using our easy to wire

AUDIO MODULES |

For full details contact Richard Brown
at Zero 88. 115 Hatfield Road,
St Albans Herts. AL1 4JS Tel 63727

o 7/

Warks. Tel. Stratford on Avon (STD 0789) 4879.
(28

LADDERS unvarnished 14ft 1in, closed, 25ft
4in extd. £21.40 delivered. Tel: Telford 586644.

(16
e =

LOW-COST 1.C. MOUNTING, Ideal for R. & D.
1000 pin sockets £4. S.A.E. details and sample.
Trial pack 50p (p&p 8p). P.K.G. ELECTRONICS,
Oak Lodge, Tansley, Derbyshire, (4665

TELEQUIPMENT SERVISCOPE MINOR, good
condition £20. 12 Adley Semiconductors resitiv-

Small, compact units. Two available versions.
Toolex, Bristol Road, Sherborne (3211), Dors(ezti

MURPHY A 92 (' Stationmaster ''); condition
immaterial, but must be complete. Hill '‘ Hill-

side,”” Peaslake, Guildford. Dorking 730186.
(4668).

CLEARING distributor  stocks, transistors, |

diodes, components, etc. Sample pack 65p

incl. postage or send stamp for list. Redhawk
Sales Ltd., 10 Maple Lodge Close, Rickmans-
worth, Herts. Mail Order only. (4499

MAINS POWERED Motorola i.c. FM Stereo
Decoder for Quad FM tuner, as featured in
February Hi-Fi News. Kit of parts £7.50, built
and tested £8.85, post and packing 20p. 1. G.
Bowman, 35 Park Hill Road, Torquay, S.
Devon. (4700

Hair
Transplant

For free brochure, clip
this ad. and send to:
Room 6
HAIR TRANSPLANT
INTERNATIONAL
502 Eccleshall Road. Sheffield

(4224

ity meter. with probes, new £180. Lamden, 7
Weald Rise, Tilehorst, Reading. (4676

WIRELESS WORLD complete years 1949 1950
1951 1952 1954 1962 19653 1966 1968 1969
1970, offers? Buyer collects, Bromley. P.O. Box
WW 4675.

GEC/MARCONI! V.H.F. Hi%h Band 12.5 spacing
base Station and 14 Mobilegs (R660 and 665)
with Selcall complete with high gain Aerials.
Also charger for R660 portable £2,500 ono. —
Tel: 01-98C 2782. (4680

LOW COST IC MOUNTING. Use Soldercon IC
socket pins for 8 to 40 pin DILs, 70p (plus
5p VAT) for strip of 100 pins, £1.50 (plus 12p
VAT) tor 3 strips of 100, £4 (plus 32p VAT)
for 1,000, Instructions supplied. Send for sam-
ple. Sintel, 53c Aston Street, Oxford. Tel:
U865 43203. (67
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EXCLUSIVE OFFERS
Wilmslow EX-COMPUTER
WORLD-WIDE RANGE
- STABILISED POWER SUPPLlES NEVER BEFORE OFFERED
Audio RECONDITIDNED, TESTED AND core s Ry, compCy
% GUARANTEED fitted two COLLINS KWT-5 500W 8.8.B, Transmitter-
TH E ﬁrm ; o Oy —— B e e s Al radout wynihestsed frequenes
ipple <l0mV. ver-voltage  protection, mycs digita) readou A
120-130v. 50 c/s. Stepdown transformer to suit ;‘(’,:‘it:i‘(’,lﬁ ’;'l','jh rlg;eot:’i%l,'lft‘ﬁgf ;‘:ﬁmg;p“;f;d oﬁf:m:;g
about £3. P & P £1.80. . equipment. Power input 115V or 230V A.C. Full delails
for S/6v. 8A. £12. S/6v. 12A. £14 sy
i PHILCO HC-150 POINT-TO-POINT STRIP RADIO HF
I EOAG':)ST FcArrs‘os 345* X 45 x 2in. 100 cfm. 240v. RECEIVERS 2/30 mfes. Ten fully tuheable channels to
spea ers. /60 cfs. £3.50 (35p). 05 Ikcg with sym,.hBeslqcré \mglels;\dddle:mity l‘elc‘el»'tloil
3 . f PAPST FANS 6; dia x 2% deep, type 7576 an k35 DT S5 wiiln d rib o 69 Goelh G
Baker Group 25, 3, 8 or 15 ohm ... " . ... £8.00 £5.00 (35p). 250w light dimmers £2.70 (I5p) L e it e,
Baker Group 35, 3' 8 or 15 ohm . . .. .. £9.50 TRANSISTORS p & p 10p HIGHEST QUALITY 19" RACK
Baker Deluxe, 8 or 15 ohm ... ... . . £11.00 BC107/8/9 BC147/8/9 BC157/8/9 all 9p MOUNTING CABINETS & RACKS
Baker Major, 3, 8 or 150hm . . .. ... ... £9.50 BF180 25p. BF182/340p. BF184 17p. BFW10 55p. CABINETS
Baker Regent, 8 or 15 0hm . ... ... . ... £8.00 2N3819 20p. BF336 35p. 741 8 dil 28p. 2N3771 Our Height  Width Depth  Rack Panel .
Baker Superb, 8 or 15 ohm . . .. ... .. £14.50 £1.10. 8D131 40p. NE555 55p. Bef. dnnches i Incher in tuches Space in ins.  Feits
Celestion HE1300Mk I, . ... .. ... ... £6.20 ELECTROLYTICS CR 69 30 20 = £24.00
Celestion MF 1000 horn, 8 or 15 ohm . . £10.20 2,800 100v 80p (20p) 2.240u 100v 75p (20p) DM 70 x - 2 138 g;-:g
EMIT3 X B £2.00 45004 25v 60p (13pl. 30.000u 26v. 15.000. s % 2 £17.00
EMI 13 x 8, 1560d/c, Bohm ... ... .. £2.35 g O (LT REEEY oof e Qo B oer 6o 19 13 o £lLe
v. with ¢ . ) FH 17 Y
EMi13 % 5. 550.8 or 15omm. - 1 £768 || | Ex compurer pc PaeLs 2 x 4 i - T
. .8or150hm. . ... ... K x in. N 70 :
Em: ;3 x58,1%0 wandbaSSB ohm .. . £6.15 25 boards £1 (35p). mom ® i . aie
X 5, 10 watt d/c, roll/s, 4 or 8 ohm£2.75 g . 20 9 £15.00
OPCOA 7 seg led display SLA-7 7mm characters LL8 10 g 10
ELAC 59RM 109 15 ohm, 59RM 1148 ohm £2.75 With d€C. POINT. v unnerennnnnns. ea £1.50 (10p) e 7oA 7 £15.00
ELAC 6% ' d/croll/s Bohm .. .. ... ... £3.25 QH bulbs i2v. 55w. ..55p (8p) Also Consoles, twin and multi-way Cabinets.
Fane Crescendo 12A of B, 8 or 16 ohm . £31.95 150 mixed Hl STABS :gp E{;P; Qm e @ ogzxﬂggc]gs .
Fane Crescendo 15, 8 or 15 ohm . . . . .. £43.98 250 mixed resistors ..60p P s e i
Fane Crescendo 18, 8 or 15 ohm . . . . .. £58.33 250 mixed capacitors 60p (15p 1}{;{ l”glsmu Dq:);h b%w B%C s’i’iféo
Fane 701 Horn. .. ...... ........ £32.40 20A. 100 piv Si RECS 4for €1 (12p © Re 57 2 st . 1+ £9-00
Fane 801T 8 d/c roll/s 8 ohm. . . . .. £6.50 2N3055 Equive.............. 4for £1 (12p) Full details of all above on request.
Goodmans 8P of 15 ohm. . . .. .. ... £56.10 SMALL ELECTROLYTICS We han-ta.l' lzl.rgelquuntilyl of "bits annl_piecest';
Goodmans 10P 8 or 15 ohms . . . . .  £5.40 224 10/16v., 104 35v. 50 40v. 1004 40v.. \\:c cannot lis —p‘cusf sel}‘ us. your requlrer.nen
Goodmans 12P 8 or 15 oh::s lllll " ® 1004 6v., 1504 10v. 64x 10v. 300, 10v we can probably help—all enquiries answered.
Goodmans 12P-0D8 or 15 ohms. .. ... £15.75 12 tor 45p (7p) All Racal Units are in new condition.
Goodmans 12P-G 8 or 15 ohms. .. ... £14.75 PIHER PRESETS 100mW * Racal RAGS S.S B. Adaptors £70.00
Goodmans Audiom 200 8 or 16 ohm. .. £11.12 220, 470, 4k7, 10k, 100k 12 for 50p (6p) 5 ::g:‘l A ?fﬂ%mﬁ:;?!ﬁags £12900
Goodmans Axtent 100 8 ohm .. ... .. . . £6.75 ; ; * Racal RA 298 LS.B Adaptors £100.00
h Postage and packing shown in brackets G
Goodmans Axiom 402 8 or 15 0hm . . £16.00 R AL + Racal Front banels R, etc 61200
ST o e (0] Plasse add 25% VAT to TOTAL S s
Kgfogrzn?ns WINEEXIon or 16 ohm .. £4'85 * Racal MA 143 Oscillators £40.00
REieih 0 ....................... £6'7o KEYTRONICS : xpeco llﬁc:roglal Photo Copier Electrostatic £50.00
________________________ . . peco Dial a Copy Photo Copier El £75.00
Kef B139" ... . ... . ... £13.20 Mail Order only. 2 Gt l(illeglrﬁmt:’lp:r’s}zl::zb(_‘qri?r;EIecidi:)rs‘gl;rlIC £25.00
lewle acl re
KfTIS. ... el £5.55 44 EARLS COURT ROAD, LONDON, W.8 + Hewlett Packard 524C Digital Counter PR
efDNB .. ... ... ... .. .. ... .... £1.85 01-478 8499 = Tektronix 519 Oscilloscopes | GMC P.UR.
* Ferrograph Model 808 Record £45.00
Kef DN12 .. .. ... ... . .. ... .... £4.60 *  Airmec 701 Sig. Eenemsﬁfraoef/cs/w m/cs £30.00
ggth 1\312“ St SO IR LY ::3.10 : ngrm}gcl 7r02 (Sisge.lGeFrrneaatlgrs 30 cyc/30 k/cs tﬁo&%
ichar an ohm . ........ . 5.90 O e hesponse i
Rustrack C. orders 1-0-1 m/a (New) £30.00
STC4001G Super Tweeter. .% .. .. .. . £5.25 L DA Bernsr b oy
Wharfedale S 1 e g La Radio Interf Fil 2.
Caste Super 8RS /DD Sies ‘CUB’ ‘MINI-BLOWTORCH DR e e casm
.............. . ally 5/
Tannoy 10" HPD .. ... .. .. ... .. .. £51.40 up to 2,500°F i * Autd Blectric Carinon Chimes 35000
Tannoy 12 HPD ... ... ... ... ... £53.35 e * ll)-ét-ol ,"rn:ngular Latuce Mast Sections
Iy mnch sides
Tannoy 15" HPD .. . ... ... .. ... .. £68.65 *  Ditto 15 foot with 15 inch sides gm
Radford BD25 .. ............... .. £14.75 e S~ * Ampex Audio Stereo Tape Machines £250.00 I
Radford MDO . . . .. ... ' £9.20 Vest pocket size. oy e * Astredata 5190 Time Code Generators £80.00 I
Radford TD3 £6.45 yet will braze, silver solder small ¥ Geotech 4983 Helio Amplifiers £18.00
""""""""""" ° lewellery items, etc., soft solder, strip We have a varied assortiment of industrial an
Radford FN12 ..o e £9.95 Tt T B Gl e (2 professionial Cathile Ry Taiws availible. bist on
aker Major Module . . .. ... ... each £10.75 etc Burns up to 1 hour on tny gas request,
Goodmans DIN 20 (4‘ oh_m) .... each £10.75 cyhnder Complete with 2 cylinders FREE
Goodmans Mezzo Twinkit ... ... pair £37.75 and instruction book 40-paez list of over 1,ooo different items in stock
:e:me itlégg .......... ... .. pair £20.35 £3.19 1nc. VAT, Pap available —keep one by vou.
elme XLK30. . ... ... . .. ... pair £13.75 . nc. .
Helme XLK50 . . . .. . .. 7. pair £37.00 (extra cybinders 60p per 2) INSTRUMENTATION-TAPE
Kefkit1 ... ... . . . pair £38.75 1010 Soft-solder bit for Cub 92p inc RECORDER-REPRODUCERS
Kef kitlll........ ... .. .. .. each £34.00
Peerless 20/2 .. ... . ... ... each £13.95 AMPEX
Peerl 3072 ... 5
G 28/3 _____________ ZZZE 2;? gg No. 1000 BRAZING TORCH FR-600 1" and %4 14 and 7
Peerless 50/4 .. .. ... ... .. .. each £32.40 Up to 5,000°F lfriﬁ?iimgé. speeds
Peerless 3/15 .. . .. ... ... each £13.95 Combined gases give smaller but much hotter Also %" 2 track 6 speeds
Richard Allan Twinkit ... ... ... each £8.30 TG S e i
: : wi icronox cyls, 1 Butane. fine wire
Rlcharg Allan Triple 8 ;o each £12.75 siver solder and flux (axtrs eyl 80p e per 2. A MINCOM
Richard Allan Triple 12 . . . .. .. each £18.50 of either) .
Richard Allan Super 12 . ... .. each £22.00 £13.35 irc vaTPap SM51?07 - g
; : . QMR tracks 6 speeds
Wharfedale Linton 2 kit ~....... pair £18.50 DE LUXE SET inc Lighter. Bench
Wharfedale Glendale 3 kit . . .. . .. pair £32.50 Bracket. 6 Microncx, 3 Butane. etc E.M
Wharfedale Dovedale 3 kit . ... .. pair £50.50 £17.82 incl VAT, P&P -M.1.
1009 Butane only Tip for e BTR-1 R.30-
. PLUS VAlT.AT 25‘0/0 . low temperature work with L Severa'li ot]her smaller
Cabinets for PA and HiFi, wadding. Vynair, etc. No 1000 Torch. £1.03 .~ decks.
Send stamp for free booklet “*Choosing a Speaker’” acl Full details on request.
FREE with orders over £7 — HiFi .
Loudspeaker - Prices of above are
Enclosures Book ‘CRAFTSMAN'S’ TORCHES from £100 to £400.
All units are guaranteed new and perfect ° !
up to 6.000°F
c s Prompstéiespatch COMPUTER HARDW ARE
arriage: Speakers p each, tweeters and % Cal 5 - 3
- ! ARD READER 80 col. 600 c.p.aa.
cross-overs 20p each, kits 75p each (E1.50 pair) % PRINTER, High speed 1000 lines p.m.
* TAPE READER, High speed 5/8 track
WILMSLOW AUDIO w00 e
p Dept. WW ) o Prices on Application
L eakers: A range of munitorches tfor ail gases incl Oxy/Acetylene Operates
Wi':\:':\?\l ach;:hisr:"snK‘g‘:r:;' B[’ai'l‘:osuql‘::a:‘eiFi - Lrom slan;ﬁard gascyls ‘or our Ov:n mlmlrpac.ks for all uitra-fine \T«ebldmg. PLEASE ADD V.A.T. TO ABOVE
’ - . razing usion or cuting Iincl  steel ass ceramics n labs or
PA etc: 10 Swan Street, Wilmslow. Radio, HiFi, worksgmps 0.002-1n capacity Send forgleallel and price hist AT APPROPRIATE RATE
TV: Swift of Wilmslow, 5 Swan Street, TV s S TS T A T e |
Wilmslow. Tel. (Loudspeakers) Wilmslow MICEOELAME (UK) LIMITED P' H A R R I s
iFi A ‘FREEPOST’, RICKINGHALL, DISS
29599, (HiFi, etc.) Wilmslow 26213 A ORGANFORD—-DORSET
TEL: BOTESDALE (037-989) 555 BOUR':"E"B(':U‘;"MOM
L i d
WW—060 FOR FURTHER DETAILS WW—077 FOR FURTHER DETAILS
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TRANSFORMER LAMINATIONS en-
ormous range in Radiometal, Mumetal
and H.C.R., ALSO ""C"* & °‘‘E’’ cores.
Case and Frame assemblies.
MULTICORE CABLE IN STOCK
CONNECTING WIRES

Large quantities of miniature potentio-
meters (trim pots) 20 ohm to 25K.
Various makes. Wholesale and Export

"™ J. Black

OFFICE: 44 GREEN LANE, HENDON, NW4
2AH
Tel: 01-203 1855.  01-203 3033
STORE: LESWIN ROAD, N.16
Tel: 01-249 2260

VIiDEO HIRE

EQUIPMENT, EDITING, OPERATORS’ STUDIO FACILITIES ETC.
THE MOST EXPERIENCED VIDEO COMPANY IN THE BUSINESS

R.E.W.

R.E.W. HOUSE,
10,12 HIGH STREET,
COLLIERS WOOD,
LONDON, SW19 2BE

PHONE: 01-540 9684

QUARTZ CRYSTAL
UNITS from

® 1.0-80.0 MN2
® FAST DELIVERY
® HIGH STABILITY
®. TO DEF5271A

WRITE FOR
LEAFLET AT -1
McKNIGHT
CRYSTAL Co.
HARDLEY INDUSTRIAL
ESTATE, HYTHE,

TEL.HYTHE 848961  souTHAMPTON 504 8ZY
STD CODE 0703 b

EXPRESS

PRINTED CIRCUITS - ROLLER TINNING
GOLDPLATING - FLEXIBLE FILMS, ETC.

EURO-CIRCUITS LTD.

Highfield House, West Kingsdown
Nr. Sevenoaks, Kent

Tel: West Kingsdown 2344

BROADFIELDS & MAYCO
DISPOSALS

21 Lodge Lane, N. Finchley
London, N12 8JG
Telephone:
01-445 2713

01-445 0749

MAY WE ASSIST YOU TO DISPOSE OF
YOUR SURPLUS AND REDUNDANT
STOCKS

We will call anywhere in the British Isles,
and pay SPOT CASH for Electronic

01-958 7624

Components and Equipment,

Oats and circuits
supplied with orders.
or available sep-
arately (send s.a.e.)

CLOCK IC, PCBs, KITS

DL704 (Econ) .3 CC MKS0250N Alsrm IC 5.60

DL707 3" CA PCBs. skt, for above 2 45
OL747 6'' CA PCB for 6 x DL704 1.34
NS8N33 3 .12 CC _ 4 dig Alarm Clock Kit 14,98

FNDS000 25" CC (less case. sws. trtme, LS}
MAN3M 12" CC 6 dig Alarm Clock Kit 16.88
20-way colour-coded ribbon cable BOp per Yam.; 10-w 60p/m.

32kHz Xtal plus CMOS to provide 50 cps (with circust) 5.84.
SOLDERCON Pine: 100 for 50p. 400—-£2. 1000—£4. 4. 3000—£10.50.
CMOS8 from RCA snd MOTOROLA sae/phone for full stock list).

CD4001A 0.21 CD4023A 0.21 CD4071A 0.28
C04007A 0.21 CD4029A 196 CD4073B 0.2¢8
CD4011A 0.21 CD4042A 1.37 C€D40858 1.17
CD4013A 0.863 CD4049A 0.62 CD40868 117
CD4016A 0.82 CD40S0A 0.62 MC14501C 0.32
-CD4017A 1.63 CD4a063B 2.22 MC14510C 1.77
CD4019A 0.73 €04066A 1.05 MC14611C 1.95
CD4020A 1.82 C€D4068 0.28 MC14518C 1.87
CD4022A 1.69 CD4069 0.210‘% MC!:SSSC 4,07
new ™ ® not
ADD VAT at 8% it { these

apply to any of these goods
10p P&P on orders undes £2

SINYEI. 53c ASTON STREET, OXFORD. Te!. 0885 43203

Housing problems?

CONTIL MOD-2
West Hyde will have a MOD-3, SAMOS
case lo meet your nesds.

BRIGHTCASE
Ses last, or next issue AMTRON, MINOS
Check now. Ring ENVIRONMENTAL

WEST HYDE HEAVY DUTY CASES

WEST HYDE DEVELOPMENTS LIMITED
Ryefield Crescent, Northwood Hills
Northwood, Middx. HAG6 1NN
Tel. Northwood 24941/26732. Telex: 923321

APRS
75

Exhibition
of
Professional
Recording
Equipment

Connaught
Rooms
Great Queen
Street
Kingsway
London

19-20
June

J. LINSLEY HOOD
HIGH QUALITY AMPLIFIERS AND TEST EQUIPMENT
’ _ available from
TELERADIO HI Fi
325 Fore Street, Edmonton
London, N.9 (01-807 3719)

Examples:
75 Watt Amplifier P.A. Module KItE11.00 Made EIA.gS
Pre-amp Module Kit £10.25 . £14.90
P.S. Units from Kit£13.70 £15.30
F.M. Tuner, Basic Kit £30.00

De Luxe Kit £35.00

Stereo Decoder, Made £ 5.85
Millivoitmater Kit £13.00
Low Distortion Oscillater Kit £ 895

Tax extra, P/P extra
FOR DETAILED AND ILLUSTRATED LISTS SEND S.A.E.

SEE PAGE 62
LYNX ELECTRONICS

Add 15% extra
to cover increased VAT

THE QUARTZ CRYSTAL CO.LTD.

Q.C.C. WORKS, WELLINGTON CRESCENT,
NEW MALDEN, SURREY. 01-942-0334 & 2988

PP PP PP PP PN
NN,

Practical Wireless, October November, December

Typical Performance - Cimiting voltage 0.5uV.
Sensitivity — 30d8 quieting mono 1.5uV, 50dB stereo
124V, Basic Stereo Module Kit £26.85. INTERESTED?
T S.A.E. for further details to:
FW ELECTRONICS, 40 TUDDENHAM ROAD
IPSWICH, SUFFOLK. IP4 2SL
Mail Order Only

PP DD PN

X

(

<

1974 [

State of the Art STEREO FM TUNER ¢
(

[

(

(

(

WA

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUUPMENT
AND COMPONENTS, ETC.

SPOT CASH
CHILTMEAD LTD.

7,9, 11 Arthur Road, Reading, Berks.
Tel: 582 605

FREQUENCY STANDARD SD-11

Portable, battery operated 1MHz and 10MHz outputs
phased locked to Droitwich on 200KHz. Low spurious FM
Int./ext. aerial. low hyphen signal inhibit. Further data on
test equipment and components from:

BURNS ELECTRONICS, 43a Chipstead Valley Road,
Coulsdon, Surrey CR3 2RB. Tel. 01-8668 7766.

www americanradiohistorv com

SOWTER TRANSFORMERS

FOR GOUND RECORDNEG AND REFAODUCING EQUIPMENT

T i Hr

12 Dadhem Place.
Ipssbeh 1P 1P
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STEREO DISC AMP

FOR BROADCASTING AND DISC MONITORING
Mains in. Balanced lines out cellent distortion and LF
performance. MEETS 1BA SPECIFICATION £95.00.

PRECISION
POLYCARBONATE CAPACITORS

All High Stability — Extremely Low Leakage

al0l

INTERNATIONAL
TRANSISTOR

10 OUTLET DISTRIBUTION AMP 440V AC (= 10%) 63V Range *1% *2% *5%
One balanced input— 10 isoiated balanced outputs 0.1pF S0p | 0.47uF 56p 6p  36p
GENERAL STUDIO WORK # FEEDING MULTIPLE SLAVE PA 0.22¢F 3o L 104F 66p  36p  i6p
AMPLIFIERS % DRIVING FOLDBACK HEADPHONES 025 2R {22 80p  65p  S5p
MeetsSIBA signal path specification. Complete boxed unit £94 .09, 8;;;17 ;;'l: 2;,”; E:g E:gg tl&?}g
i . i X . .

et of parts less case and all XLR connectors £55.00. ?gs’l_‘.l: : ;?p :28"? £200 ELS0  £140

Op P | 15.05F £275 €215 £1.80 Over . .

PEAK PROGRAM METERS T0 BS4287 | | ‘o oiid o |ucr B3 5% 882 BRITISH TRANSISTORS "

also 200K Hz version for high speed copying.

Drive circuit 35 x 80mm for 1mA L H
ED1477 Gotd 8 way edge con supphed

zero meter o BBLC

TANTALUM BEAD CAPACITORS — Values available

0.1, 0.22, 047, 1.0, 2.2. 4.7, 68uF at 15V/25V or 35V, 10;F at
18V/20V or 25V; 22.0xF at 6V or 16V; 33.0uF at 6V or 10V; 47.0uF
at 3V or 6V: 100.0uF at 3V. ALL at 10p each, 10 for 95p. 50 for £4.

ELECTRICAL, MECHANICAL
SPECIFICATIONS,
MANUFACTURERS AND

Compiete kit £12 00 Built and aligned £17.00 T ;
RANSISTOR BLE

ERNEST TURNER PPM meters scalings 17 OR 22 - 4 Type p | BCISI/183L 1ip | BEYSO 20p 5 TADVA#lLA MSBUEBSTITPUTEE3 20
642 71 x 56mm £12.60: 643. 102 x 79mm £15.00 BC107/8/9  9p | BCI84/184L 12p [ BFY5I 20p y 1. D. Towers, MB.E. rice .
Twin movement. scale 86 x 54mm £37.00 BCl14 12p BC212/212L  14p | BFY52 ;gv _—

BC147/8/9 10p BC547/558A  12p AF178 il

BCI53/7/8 I2p | BFI44/195 12p | OCTi 12p 1975 EDITION

BC182/182L 1lp | BFI96/197  13p | 2N3055 50p THE RADIO AMATEUR'S

FREé.uéNci!

SHIFTER

EOR | HOWL ~ REDUCTION *

PUBLIC ADDRESS : SOUND REINFORCEMENT

In any pubhc address system where the microphongs and
fouaspeckers are n Ne same viCinity acoustic feedback (howl
roundl occurs f the amplfication exceeds a critical value By
stufing the audio spectrum fed 1o the speakers by a few Hertz
the tendency to howlng at room resonance freQuencies 1S
destroyed and an incredase v gamn of 6 8dB s possibie betore
the onset of feedback

SHIFTERS IN BOXES with overloas LEL shift bypass swilch
BS4491 mains connector and housed in Strong diecast hoxes
firushed in atractive durable blue acrylic Jack or XLR aurhio con

POPULAR DIODES—1N9}4 6p. 8 for 45p. 18 for 90p; IN916 8p, 6
for 45p. 14 for 90p: 1544 5p. 11 for 50p, 24 for £1.00; IN4148 5p. 6
for 27p, 12 for 48p: IN4001 5%p; 002 fip: 003 6%p: 004 7p: 006 8p;

007 8%p.

LOW PRICF ZENER DIODFS—400MW, Tol. +5% at SmA
Valuesavailable: 3V.33V.3.6V. 4.7V 51V, 5.6V 62V.68V, 75V,
82V 81V 10V, 11V, 12V, 13V, 135V, 15V, 16V, 18V, 20V, 22V,
24V, 27V, 30V. All at 7p each, 6 for 39p, 14 for 84p. SPECIAL
OFFER. 100 Zeners for £5.50

RESISTORS—High stability. low noise carbon film 5%. %W at
40°C, %W at 70°C. E12 series only—from 2.2Qt02 20. ALL at 1p
each. 8p for 10 of any one value. 70p for 100 of any.one value,
SPECIAL PACK: 10 of each value 2.20 to 2.2M0) (730 resistors)
£5.

SILICON PLASTIC RECTIFIERS—1.5 amp. brand new wire
ended DO27: 100 P.LV. 7p (4 for 26p). 400 P.1.V. 8p (4 for 30p).
BRIDGE RECTIFIERS— 2t amp. 200V 40p, 350V 45p. 600V 55p.
SUBMINJATURE VERTICAL PRESETS—0.1W only. ALL at
3p each; 5001, 1000, 2200. 4700, 6800, 1k, 2.2k}, 4.7k 0. 6 BK (.
10kQ. 15k Q. 22k{). 47k{), 68k0), 1000, 250k (). 680k, IMQ.
2.5M0, SMQ.

PLEASE ADD15p POST AND PACKING ON ALL ORDERS
BELOW £5. ALL EXPORT ORDERS ADD COST OF SEA/AIR

HANDBOOK
by ARR.L Price £3.60
VIDEOTAPE RECORDING
THEORY AND PRACTICE
by J. F. Robinson Price £4.8%

OPERATIONAL AMPLIFIERS
Design & Application
by Barr Brown Price £4.60

DIGITAL ELECTRONIC
CIRCUITS AND SYSTEMS
by N. M. Morris Price £2.55

COLOUR TV with Particular Ref to
PAL SYSTEM

nectors R . . [ by G. N. Patchett Price £5.25
ype -

Input impedance 200Kahm 200Kohm  10Kohm BALANCED PLEASE ADD 25% VAT TO ORDERS %* PRICE INCLUDES POSTAGE %

Output impedance 2KOhm 2001 600 ohm 20 or 600 uhm BAL Send S.A E. for lists of additional ex-stock items

PRICE £58.00 £68.00 84.00 Wholesale price lists avai to bona fide

SHIFTER CIRCUIT BOARDS FOR WW July 1973 article n'l THE MUDERN BUUK cu
Complete kit and board £24.00 /ncluding psu and DESIGHER ARco TRAD' NG O
Board built and gligned  £31.00 maims transtormer APPROVED (Dept D6) BRITAIN'S LARGEST STOCKIST

SPECTRUM SHIFTER: variable shitts, 0.1-1000Hz.

for waird etfects and ph g- Ring for

SURREY ELECTRONICS

The Forge, Lucks Green, Cranleigh,

Surrw GUG6 7BG. (STD 04866) 5997
CASH WITH ORDER [e#ss 5% UK post ree add VAT

of British and American Technical Books
19-21 PRAED STREET,
LONDON, W2 INP

Phone 723 4185
Closed Sat. 1 p.m.

The 0Id School, Edstaston, Nr. Wem
Shropshire
Tel. Whixall (Shropshire) (STD 094872)
464/5

(proprs.. Minicost Trading Ltd.}

| I ——

ARTICLES FOR E

INTEGRATED
CIRCUITS  price
Type Each
TAAS550

TAA700
TBA120AS
TBA1205Q
TBA480Q
TBAS20Q
T8A530Q
TBAS40U
TBAS60CQ
TBAB0O

TBA320Q
TBA990C
TCA270Q

TOSHIBA VALVES DIODES
Type Each (p) Type
BD124 75 BA115
BD131 45 BA145

BA148
BD132 33

BA154
BD160

BY126
D35 BY127
BD237

BY199
X
321 1352 BY206

B8F160 By232

BF 167 O0A90

BF173 0A202

BF178 INBO/0AI1

BF179 NEW TOSHIBA TUBES
BF180 197 A4%/14TX  £48.95
BF181 20" 510DJ322 €50.75 ETTR6016

BF184 22 A55/120X  £58.25  SN76013NC

BF185 EHT MULTIPLIERS MONOCHROME (BRC)
BF194 Price Each
BED9S) €1.70
BE196 £1.85
AL £1.85
BF198 £200
BF200
BF218
8F224
BF258
8F336
BF327
BF355
BFX86
BFY50
BFY52
BSYS52
BT106
BU105/02
8U108
BU208
E1222
MJE340
ocT
0cC72
R20088
R20108
RCA16334
RCA16335

Type

AD149
AD161
AD162
AF114
AF115
AF116
AF117'
AF118
AF139
AF178
AF180
AF181
AF239
AF240
BC107
BC108
BC109
BC108C
8C113
BC116A
BC117
BC125B
BC132
BC135
BC137
BC138
BC142
BC143
BC147
BC1474
BC148
BC149
BC153
BC154
BC157
8C158
BC159
BC173
8C1788
8c182tL
8C183L
BC187
BC214at
BC328
BC337

Each (p} Each (p)
Type 7
ova7
0802
ECC82
EFBO0
EF183
EF184
EHI0
PC900
PCCBY 40.0
PCC1B9 4.0
PCFBO s
PCF86 39.0
PCF801 42.0
PCF802 40.0
PCL82 39.0
PCLBA4 39.0
PCL8S 445
PCL8E 410
PFL200 59.5
PL3G 55.5
PLBA 25.0
PL504 64.5
PL508 67.0
PLET9 £1.50
PY88 35.5
PYB00 33.0
PYS00A 85.0

SEM| CONDUCTORS
Price
Each (p)

Price (p)
30.0

30.0
28.0
295
345
345
356
245

2HD 9EOMK1, 960
2TQ 95IMK2. 1400
20AK 15CC (177 & 19°)
2TAK 1500 (23" & 247)

EHT MULTIPLIERS - COLOUR
MTAQITT CVC), 2 &3
TN GEC/Sobell

11TAZ GEC 2110
11TAM P-lips GB
117BD Phiips 550
3TCW Pye 691/693
1TH Decce 30 Seres
11TAQ Dexca ‘Bradlord
3TCU Thosn 3000/3500
11HAA Torn 8000
11HAE Thorn 8500

£4.50
£4.50
£4.85
£4.50
£4.50
£3.50
£4.50
£4.50
£5.00
£1.90
£4.25

COMBINED
PRECISION
COMPONENTS
(PRESTON)LTD

Type
AC127
AC128
AC141K
AC142K
AC151
AC154
AC155
AC156
AC176
AC187
AC187K
AC188
AC188K
AD142

194-200 North Rd,
PrestonPR1 1YP
Tel; 55034
Telex;677122.

PRICES SUBJECT TO 25% V AT
All g 30ds subject to settiemeri

d sccunt of 5% 7 days and 2%
mon~hly.

No aostage charges or minimum
orde- valuas

Write or phone for full details now.
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LOW FREQUENCY
ANALYSER

50Hz—50kHz
ASSEMBLY AND INSTRUCTION
INFORMATION S.ALE.

Board. mbdules and all
PRICE £27 p&p 75p

components (excluding
P.U.).

12" CRT

Magnetic Deflection. Blue Trace
Yellow Afterglow (P7). Informa-
tion and recommended circuits
with all purchases. Brand new,
boxed, £4 each. Carriage £2.

V.A.T. at 8%

CHILTMEAD ! D

7-9 ARTHUR ROAD, READING, BERKS. (rear Tech. College). Tel. Reading 582605

100MHz SCOPE
TUBES

MULLARD D13-450GH-03. P31 PHOSPHOR.
INTERNAL GRATICULE—6CM X 10CM
RECTANGULAR. Y SENSITIVITY 3V PER
CM X SENSITIVITY 1iv PER CM. SINGLE
GUN. DISTRIBUTED Y PLATES, TRACE
ROTATE COILS.

BRAND NEW BOXED. £30 each. Carriage £2.
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gl safan safari Safari Safar

100 watt SSB radiote ephone

For the first time . . . under your dashboard . . . a
100 watt long-range SSB radiotelephone elegant in
design and outstanding in performance.

In a vital field, where design has in the past been
neglected, Redifon has produced a radiotelephone
masterpiece — the Redifon Safari.
TELECOMMUNICATIONS

...on land and sea

Redifon Telecommunications Ltd., Broomhill Road, Wandsworth, London. .‘%‘?’E

Telephone: 01-874 7281, Telex: 264029.

WW—002 FOR FURTHER DETAILS
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The hfe and efficiency of any piece of electronic
equipment can rest entirely on the solder used In its
assembly  That 1s why for utmost reliability leading
electronic manutfacturers in the USA and in 106 other
countries throughout the world insist on using Ersin
Multicore Solder. It's the solder they have depended on
for consistent high quality for more than 30 years

If you are not already using Ersin Multicore Solder it
must be to your advantage to investigate the wide range
of Specifications which are available Besides achieving
better joints — always — your labour costs will be reduced
and subsequently savings in overall costs of solder may be
possible.

There are well over 1,000 Specifications, made to all
International Standards to choose from, and here are just
afew of the special solders that we manufacture:

Savbit Alloy — dramatically reduces erosion of copper
wires and printed circuits and also reduces the wear of
soldering ron bits.

96S Silver Solder — highest strength soft solder.
Melting point 221°C. Bright and non-toxic. Replaces
high temperature brazing alloys.

95A alloy — Melting range 236-243°C. For electrical
connections subjected to peak temp. of approx. 240°C.

Why have leading
USA manufacturers specified
British made Ersin Multicore
solder for over 30 vears?

Wireless World, June 19

H.M.P. alloy — Melting range 296-301 C. Highest
melting point soft solder for high service temperature
applications.

T.L.C. alloy — Melting point 145 C. Lowest melting
point Ersin Multicore solder for making joints on top of
other solders and for heat sensitive components

L.M.P. alloy — Melting Point 179°C. For soldering
silver plated surfaces such as ceramic capacitors and
soldering gold.

Alu-Sol Multicore Solder —forsoldering aluminium

Arax acid-cored solder - for non-electrical
applications or pre-tinning of parts of difficult solder
ability (flux residue must be removed) which can then
be assembled with Ersin Multicore Solder.

Write for Technical Bulletins, on your Company's
letterhead, for products which interest you to:

Multicore Solders Ltd.

Maylands Avenue,
Hemel Hempstead, Hertfordshire, HP2 7EP

Tel: Hemel Hempstead 3636 Telex: 82363

www americanradiohistorv.com


www.americanradiohistory.com

