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11 [ ST MODULATION METER TF 2304

Automatic fm/am

Modulation Meter

How long does it take for you to make a series of
modulation tests with the meter you are using? The

mi TF 2304 Automatic Modulation Meter eliminates at
least five manual operations for each test and even more
per test when a series of measurements is to be made.
That can save you hours in a production day.

When connected to a transmitter, the TF 2304
automatically tunes to the carrier frequency and
automatically sets the level, all within a few seconds.
Exceptionally efficient screening and a very low distortion
mixer ensure locking to the wanted signal. It is only
necessary to select the required mode and range and the
meter will read either deviation or 9 depth. L.E.D.
lamps indicate if the signal fevel is too high or low and
apush-button inserts a 20 dB attenuator to extend the
maximum input level to | watt.

The basic frequency range is 25-1000 MHz and there
are 8 peak deviation ranges covering .5 kHz f.s.d. to
150 kHz f.s.d. and a.m. depth ranges of 309 and 1009
f.s.d. all with a modulation frequency range of 50 Hz to
9 kHz. Modulation symmetry can be checked by
push-button selection of positive or negative deviation
and peak or trough amplitude.

The accuracy of modulation measurementis + 39,
of full scale so transmitter deviation can now be set
close to the permitted maximum with a consequent
increase in efficiency.

The TF 2304 can be operated either from mains or
internal rechargeable battery. It's small and light and
there’sa comprehensive range of accessories including
acarrying case.

The price will pleasantly surprise you. Ask for full details.

®
IMI MARCONI INSTRUMENTS

Marconi Instruments Limited - Longacres - St. Albans - Hertfordshire - England AL4 0JN - Tei: (0727) 59292 - Telex: 23350
Marconi Electronics Inc - 100 Stonehurst Court - Northvale - New Jersey 07647 USA - Tel: (201) 767-7250 - Twx: 710-991-9752

Marconi Instruments -

32 avenue des Ecoles - 91600 Savigny-Sur-Orge - France - Tél: 996.03.86. - Télex: 60054I.F

Marconi Messtechnik GmbH - 8000 Munchen 21 Jérgstrasse 74 - West Germany - Tel: (089) 5820 4! - Telex: 5 212642

A GEC-Marconi Electronics Company



Front cover shows Avo's latest
digital multimeter DA116 con-
nected to a model resistor symbol.
Photographed by Paul Brierley.

F. m. tuner design -uses
latest i.f. and stereo de-
coder i.cs with a pre-
aligned f.e.t. front end to
give s/n of —30dB for
1.2p Vinput.

Microprocessor survey.
Design and application
trends in the various
categories from 4- to 16-
bit including bit-slice sys-
tems.

Tunable or parametric
audio equalizer functions
flexibly as notch filter,
shelf filter, graphic
equalizer or Baxandall-
type tone control.

Current issue price 40p, back issue
{if available) 50p. at Retail and
Trade Counter, Paris Garden, Lon-
don SE1. Available on microfilm
please contact editor.

By post. current i1ssue 55p, back
issues (it available) 50p. order and
payments to Room 11, Dorset
House, 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 Bis-

nespres 25137 BISPRS G.
Cables: Ethaworld, London SE1.
Subscription rates: 1 year: £7.00
UKand $23.40 overseas ($24 USA
and Canada).

Student rate: 1 year, £3.50 UK
and £4.50 overseas {$11.70 USA
and Canada).

Distribution: 40 Bowling Green
Lane, London EC1R ONE..
Telephone 01-837 3636.
Subscriptions: Oakfield House,
Perrymount Road. Haywards,
Heath, Sussex. RH16 3DH.

Telephone 0444 59188, Please
notify a change of address.

" USA mailing agents: Expediters of
the Printed Word Ltd. 527 Madison
Avenue, Suite 1217, New York, NY
10022, 2nd-class postage paid at
New York.
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The B424 is an easy-to-operate
component meter, providing accurate
measurements over an extremely
wide range for under £600.

For every type of component:
capacitor, resistor or inductor, the
liquid crystal display shows the value
in full. The decimal point is shownin
position and the numerical readout is
followed directly by the appropriate
symbol for each range. No multiplying
or scaling factors are ever needed,
eliminating a prime source of
operator error.

The meter automatically selects
the test signal level and frequency, so
that the operator doesn't have to
calculate and reset for each type of
measurement. The range finder will
indicate on the display when a higher

Instant
LCR Answers.

e LR

A

e

_...withthe
right contacts

. &
-
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‘ or lower range
could give a more precise readout.

In addition to the basic meter, a
component jig, the CA4, is now
available for rapid connection of
components with axial, radial or pre-
formed leads. The CA4 has built-in
limits circuits for an automatic
indication of ‘Low, 'Pass’ or 'High’ as
each component is connected. Setting
of the limits takes only a few seconds,
no external equipment or standards
being necessary.

These features, combined with the
0.25% accuracy over the wide
measurement range, make the
equipment equally valuable in Goods
Inwards sections or design laboratories.

For more details fill in the coupon or
contact your nearest distributor:

B424/CA4 New Simplicity in LCR Measurements

Tekelec-Airtronic, Cite des Bruyeres,

Rue Carte-Vernet, 92310 Sevres,

Paris, France, Tet: 027 75 35.

Keithley Instruments GmbH, Heiglhofstrasse 5,
‘8000 Munchen 70, West Germany,

Tel: (089) 7144065.

G & P Electronics AG, Bernerstrasse-Nord 182,
Ch-8064 Zurich, Switzerland, Tel: (01) 643231.
C N Rood BV, PO Box 42,

11-13 Cort van der Lindenstraat,

Rijswijk ZH 2109, Holland, Tel: (70) 99 63 60.
Unitronics SA, Torre de Madrid, Princesa1,
Piso 12 Oficina 9, Madrid 8, Spain, Tel: 242 5204
Scandia Metric AB, Fack 17119, Solna 1,
Banvaktsvagen 20, Sweden, Tel: (08) 820410.

Name

Please send me details of the Wayne Kerr B424/CA4

Company

Address

Tel:

Jb' Wayne Kerr

Wilmot Breeden Electronics Limited
442 Bath Road, Slough, Berkshire SL1 6BB
England Tel: Burnham 62511. Telex: 847297

ww 18/78
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LOW COST VOLTMETERS
from the
range
of
LEVELL

PORTABLE INSTRUMENTS

R A U T
R

A.C. MICROVOLTMETERS

VOLTAGE & dB RANGES: 15uV, 50uV, 150uV 500V
Acc = 1% = 1% fsd. = 1uV at TkHz — 100, — 90
+60dR :

Scale — 20d4B/ + 6dB rel. to 1mW /6008

RESPONSE: = 3dB from 1 Hz to 3MHz, = 0 3dB from

4Kz to 1MHz above 500uV Type TM38 can be

set to a restricted B.W. of 10Hz to 10kHz or 100 kHz

INPUT IMPEDANCE: Above 50mV >4 3M{< 20pf

On 50uV to 50mV > 5M{ < '50pf

AMPLIFIER OUTPUT: 150mV at f.s.d

w., £89 w. £99

D.C. MULTIMETERS

VOLTAGE RANGES: 3uV. 10uV. 300V 1kV

Acc. = 1% =1% f.s.d. =0.1pv LZ & CZ scales.

CURRENT RANGES: 3pA, 10pA, 30pA . 1TmA (1A tor
TMSBP) i

Acc +2% *1% fs.d =0 3pA. LZ & CZ scales.
‘RESISTANCE RANGES: 3(), 100, 3002 . . . 1 GQ linear Acc.
*1% *1% f.s.d. up to 100MQ).

RECORDER OUTPUT: 1V atf.s.d. into > 1k{ on LZ ranges

w, £130 =.. £140

H.F. VOLTAGE & dB RANGES: 1mV, 3mV. 10mVv 3v s . ATy, S0, 00
Acc +4%=1% tsd at 30MHz — 50dB. — 40d8, X°LT+“?0/E “f"z'guffss-goﬁl'11 o '(*:\é'vm“v v
— 30dB to + 20dB Scale — 10dB/ + 3dBrel to 1mW/50() o C e D
+ 0 7d8 from 1MHz to 50MHz. * 3dB from 300kHz to CURRENT RANGES: 30pA, 100pA. 300pA .. 300mA.
400MHz Acc. = 2% * 2% f.sd., = 2pA CZscale
g LOGARITHMIC RANGE:

%.SFdRVANGES: As TM3 except for the omussion of 15pV and + 6iVat = 10%fsd. * 5mVat = 50%fsd.. = 500mV at

I fsd
AMPLIFIER OUTPUT: Square wave at 20Hz on H F_ with {RECORDER OUTPUT: +1V at f.s.d. into > 1k
amplitude proportional to sauare of input As TM3on L F T o :

type

w £140 w. £150 £77
TM6A £ TM68 LIS

These highly accurate instruments incorporate many useful features, including long battery hte All A type models have 83mm scale meters, and
case sizes 185x110x130mm. B types have 127mm nurror scale meters and case sizes 260x125x180mm.

LEVE LL ELECTRON |CS LTD. Prices are ex works with batteries. Carriage and packing extra. VAT

i extra in U K Optional extras are leather cases and mains power units.
-n?.xg?_zrge%té?al?248:?6e;'sHe"s. ENS 55D Send for data covering our range of portable instruments.

WW—056 FOR FURTHER DETAILS
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Why your neXt Inexpensive, yet without compromise to

performance, facilities or engineering standards,
= - our FG3 is simply today’s hest buy
s'“e square Wave OSCHIator in the function generator market.
At £110 U.K. (ex.VAT) it costs less than most

ShOUId be a Farne" sine/square wave oscillators and boasts many

features normally available only in more

funCtlon generator! sophisticated instruments.

% Frequency range 0.02Hz to 200kHz—easily extendible down to 0.002Hz

% 100mV to 12V pk-pk from main output with SINE, SQUARE or TRIANGLE selectable

% Additional constant level outputs—TTL, triangle and sweep ramp

% Internal and external SWEEP facility. Linear or logarithmic

% Audioband covered in one sweep

% Sweep speed 8mS for 1:1000 variation. Extendible by external capacitor

% Sweep width adjustable

% Low distortion

% VCO input also allows f.m. mode

% Mains operated (dual standard 95-130 or 190-260 a.c.)—no costly batteries to
replace. Fully stabilised power supply

% Short-circuit proof outputs

So if you are thinking of buying a sine/square wave oscillator, remember, you'll get a whole lot
more for your money from our function generator! Send for details NOW!

{FARNELL INSTRUMENTS LIMITED - SANDBECK WAY - WETHERBY  WEST YORKSHIRE LS22 4DH - TEL: 0937 63541 or 01-864 7433 & 7434 - TELEX 557294 FARIST G
WW-—070 FOR FURTHER DETAILS



How..Why..When?

Distress calls are made every
day —hundreds each year, and in
every case questions are asked.
Questions which require
accurate, up-to-the-minute
answers. Answers that can only
come from reliable and
immediately accessible
communications recordings.

When police, ambulance,
fire, local ATC and other services
are called upon, either by radio
or telephone, they often receive
hasty, garbled messages -
sometimes several at a time.

In such instances a positive
need for communications

recording arises—a need for a
system with instant message
trace and replay —at the touch of
a button-and at any speed to
assist intelligibility.

All these facilities, and more,
are available in the Racal-
Thermionic ‘Callstore’ cassette
recorder/reproducer. Actuated
either by incoming audio
signals or by local or remote
control, Callstore uses four
cassette transports, each giving
up to four separate channels,
including a search control
track which is cued at the
beginning of each message.

For details write to:

Racal-Thermionic Limited
Hardley Industrial Estate
Hythe, Southampton,

S04 6ZH England.
Telephone: 0703 843265.
Telex: 47600.

RIAICALL|

Cdllstore, from RacalThermionic, answers all the questions.

WW — 078 FOR FURTHER DETAILS
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A range of communications
amplifiers having power
ratings from 15 to 200 watts,
plug-in input facilities ensure
individual requirements can
be provided.

Manutac.turers of Station Road, Wenden
sound systems Saffron Walden
and electronics Essex CB114LG

Saffron Walden
(0799) 40888

PORTLAND HOUSE, COPPICE SIDE, BROWNHILLS

=R 5300

Wiy,

Ii‘
-
MSI1 6800 NEW SWTPC 6800
with 8K Ram. Level 2
KIT £375 KIT £300

FD8 FLOPPY DISC £935. BFD68 MINI FLOPPY £522
SOROC 12120 TERMINAL £699 ASS.
CASSETTE INTERFACE KIT £18.95

Send S.A E. for full brochure

STRUMECH ENG. ELECTRONICS DIV. BROWNHILLS 4321
SOLE U.K. DISTRIBUTOR FOR MSI & SMOKE SIGNAL BROADCASTING

WW—023 FOR FURTHER DETAILS
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THE ‘DRUMSETTE RHYTHM GENERATOR
Organists. pianisls. guilarists ... an automalic drum sei to
accompany you! Nine highly realistic instruments play
tifleen different rhythms. Filleen rhythm-selec touch
switches and a touch plate for stap/start without rhythm
change gives absolule ease of operation. Build 11 yoursetf
tor under £65 including smarl |eak-eftect cabinet. See it
and hear it in aur shop! Send for full consiruction details
now: MES49. price 25p.

i llirs; f: |
H g BT d
[ CE R

72 z

REVERBERATIDN SYSTEMS

High qualily spring line driver module uses 4 integraled
clrcuils and Iwo transisiors. Buill and lested circuil board
with wirlng insiruclions for spring Iine. XB8SE. price
£6.00. Power supply 1o suil drive module costs around
£2.50 and construclion delaiis are in catalogue. or ask lor
leaflel MES24. Mechanical spring

—

lines: Short line (XLO8J) £4.49:

BOARDS AND PCB's
Pages 59 lo 61 of our calalogue show you our range of
Vergboards and S-Decs o if you prefar 1o make your own
pcb’s a range ol elching sysiems including the novel

Long line [XBBAF] £10.39. [All eich-in-a-bag syslem. plus printed circuit Iransters for Ihe
T Bcrains prices include V.AT. and p. & p] grafessional finish 1o your boards.
ChkmeL
RADIO
ngM 9-CHANNEL RADIO CONTROL
= SYSTEM. A comprehensive model
.;“*-\}’ control system. featuring nine
ez independent fully propartional
.. a thannels achieved by a design r =
-t s using very few componenls thus r:—
W/"/ keeping the cost to a minimum, Full |
construction details in our booklet !
= e (XFO3D) price £1.20. \
= .
J ) L%
o {)/
e TTTL
T.V. GAME
A fascinaticg TV game kil thal plays foatball. lennis. squash i - l
and praclice for only £21.59. Reprinl ol conslruclion o —
details 25p. Add on rille kit only £10.80. [All prices include
VAT and p.&p)
———— — MASSIVE RANGE OF COMPONENTS
AUDIO MIXER ‘ e = — for instance the capacitor seclion In our calalogue
| A superb stereo audio mixer. It can be equipped with up to = TESWEEE. L@ EmID includes non-polarised electrolylics and our resislor
16 Input modules of your choice and its pertormance !Eg E" = R R saclion includes even 1% tolerance types. Gel our
'“"Ic"“ ""lll of lh‘e "l';'v besl. ""'”l"‘"'“" ""“.""': SLELAL I MRV S fascinaling catalogue now — you won'l regret il.
equipmenl. 1| meets Ihe requirements of professiona ] uwy
| r:cummq studios. FM radio slations, concerl halls and e _‘ wﬂ

theatres. Full construction delails in our catalogue. A
component schedule is available on request.

MICROPROCESSOR

Build a mini-computer with our microprocessor kil.
Features: 46 dilferent instruclion lypes: 256 bytes of
read/wrile memory more are easily added). micro-
processor can address up to 65.536 8 bit-bytes. Complete
kit for use wilh leletype elc. [(XBIIY). £74.10.

20-key keyhoard for use with above [in place ol leletype)
[X8Y2A). £71.11. Both kils with detailed instruclion books.
See our newslettar for details ol additional RAM's. Iri-state
intertacing chips. number-cruncher and standard casselle
\ape-recorder inlerface 10 slore your programmes. (AN
prices include V.A.T. and p. & p.).

IT'S AFANTASTIC BESTSELLER!
216 big (11" x 8”) pages! Over a thousand
illustrations! Over 30 pages of complete

projects to build! Thousands and thousands of

useful components described and illustrated!
No wonder it's a bestseller!
DON'T MISS OUT! SEND 60p NOW!

MAPLIN ELECTRONIC SUPPLIES
F.O. BOX 3 RAYLEIGH ESSEX SS6 8LR
Telephone: Southend (0702) 715155
Shop: 284, London Road, Westclff-on-Sea, Essex

{Ciosed on Monday} Telephone Southend I070:2) 71515

ELECTRONIC ORGAN
The only organ you can build in stages and tailor to your

requirements as you go along — and al each stage you'l
have @ fully working instrument! We haven't gof the

gimmicks yel — [they're coming soon] bul we have got the P ~y,
most beautitul sounds — you won't find them on any organ - """'L
|ess than twice our price. So gal our MESSO series leatlels e A b i" o f@ o
now! 65p buys the three available so far. )/?;u?;.vf‘\', ., E “ &
o P EE 3
Pt 9 ‘.—-—' 'é._n‘ o
hd € = “HA kl’ JALTR
S\ Y P~
-\ g o~
g{,&,—‘ﬁ & < -
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NAME

ADDRESS

l “WW—007 FOR FURTHER DETAILS

Our bi-monthly newsietter keeps you up to date with latest
guarantead prices — our latest special offers —
detaiis of new projects and new lines. Send 30p

tor the next six issues (5p discount voucher with each copyl.

Please rush me a copy of your 216 page catalogue
| enclose BOp, but understand that if | am not completel

satisfied | may return the cataiogue to you within
14 days and have my 60 p refunded immediately.

POST THIS COUPON NOW FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p
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