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The mi Signal Generator 
for vlflfmfhfvhf bands 

AM /FM Signal Generator TF 2016 is a general 
purpose instrument for receiver testing. Its facility for 
battery operation and its rugged construction make it 
ideal for field as well as factory use. 

TF 2016 will deliver up to 4 V e.m.f. and yet has a 

leakage level that is so low that even receivers with a 

sensitivity of 0.1 µV can be tested without ambiguity. And 
the total output level accuracy of ± I dB ensures 
confidence every time. 

Fundamental frequency generation is used over the 
entire frequency range thus ensuring the total absence of 
non -harmonics. The good tuning discrimination makes 

narrow band receiver testing quick and easy. 

Amplitude modulation up to 100% modulation 
depth and frequency modulation up to 75 kHz deviation 
are available using the internal 400 Hz and I kHz 
oscillators. External modulation can be applied and, if 
required, internal a.m. and external f.m., or internal f.m. 

and external a.m., can be applied simultaneously. 

A version of TF 2016 will shortly be available 
equipped with a 150 Hz preset pilot tone f.m. for use on 
Clansman receivers. 

Pulse Modulator, TF 2169, may be fitted to the 
signal generator to provide pulsed r.f. for radar i.f. 
testing. IF probes can be supplied to help tuning to 
receivers fitted with battery economizer circuits. 
Alternative output level calibration plates, matching pads, 

attenuators and r.f. fuse units are included in the wide 
range of optional accessories. 

Digital Synchronizer 
The addition of this clip -on unit (as shown in our 

photograph) converts the TF 2016 into a synthesizer. It 
provides a stability of ± I part in 106 and allows the 
frequency to be set in 10 Hz steps. 

Full information gladly supplied on request. 

Mill MARCONI INSTRUMENTS 
Marconi Instruments Limited Longacres St. Albans Hertfordshire England ALA OJN Tel: (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: 600541.F 

Marconi Messtechnik GmbH 8000 Munchen 21 Jörgstrasse 74 West Germany Tel: (089) 58 20 41 Telex: 5 212642 

A GEC -Marconi Electronics Company WW -001 FOR FURTHER DETAILS 
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IN OUR NEXT ISSUE 
Telext decoder modifications. 
An article describing the circuit 
changes and additions needed to 
enable the Wireless World 
decoder design to decode the 
latest control characters - 
graphics hold, double height, 
separated graphics and back- 
ground colour. 

Ernie Lowinger describes how to 
make a thread -suspended 
pickup arm, as expected to be 

shown this month on Tomorrow's 
World. This one doesn't need a 

lathe! 
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16amp 
rocker choice? 

Window 
illuminated 

rockers 

All- illuminated 
rockers 

We ow yo í.,e:, e_° r rai 0.9. ,r . ` t action - positiv 
rocker lever in all- insulated nylon mouldings. Right fixing too - snap -in style, and push -on 

spade terminals for maximum time -saving. Not to mention their international approval 
capability. But the more popular a range, the more variations you look for. So, 

we've developed a variety of circuits, indicator variations etc - so that 
many of your 16A switch needs are very probably in the 

92 series catalogue already, as standard. 
It's a happy thought! 

Check your needs 
with the Arrow 92 series 

catalogue. 
We'll send a copy. 

ai4 
thinking 
ahead 

Arrow -Hart (Europe) Ltd. Midlands Office: Scottish Office: 
Plymbridge Road, Estover, Plymouth PL6 7PN,England. 1626/8 Coventry Road, Yardley, Birmingham B26IAN. 13 Murray Place, Stirling. 
Tel: Plymouth (STD 0752) 701155 Telex : 45340 Telephone : 021 -707 0696. Telephone : 0786 3823. 

WW -062 FOR FURTHER DETAILS 
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LOW COST TESTERS 

LEVELL 
PORTABLE INSTRUMENTS 

INSULATION TESTER 

A logarithmic scale covering 6 decades is used to display 
either insulation resistance or leakage current at a fixed 
stabilised test voltage. The current available is limited to a 

maximum value of 3mA for safety and capacitors are 
automatically discharged when the instrument is switched 
off or to the CAL condition. The instrument operates from a 

9V internal battery. 

RESISTANCE RANGES 
10M f2 to 10T O (1073 i2) at 250V, 500V, 750V and 1 kV. 

1M 0 to 1T O at 25V, 50V and 100V. 
100k 0 to 100G 0 at 2.5V, 5V and 10V. 

10kf)to10GOat1V. 
Accuracy ±15% +800 f) on 6 decade logarithmic scale. 
Accuracy of test voltages ±3% ±50mV at scale centre. 
Fall of test voltages < 2% at 101.1A and < 20% at 1001.1A. 

Short circuit current between 50011A and 3mA. 

CURRENT RANGE 
1 00pA to 100µA on 6 decade logarithmic scale. 
Accuracy of current measurement ±15% of indicated value. 
Input voltage drop is approximately 20mV at 100pA, 200mV 
at 100nA and 400mV at 104A. 
Maximum safe continuous overload is 50mA. 

MEASUREMENT TIME 
< 3s for resistance on all ranges relative to CAL position. 
<10s for resistance of 10G O across 1 on 50V to 500V. 
Discharge time to 1% is 0.1s per µF on CAL position. 

RECORDER OUTPUT 
1 V per decade ±2% with zero output at scale centre. 

Maximum output ±3V. Output resistance 1 k O. 

type 
TM14 £ 1 20 

TRANSISTOR TESTER 

Tests bipolar transistors, diodes and zener diodes. Measures 
leakage down to 0.5 nA at 2V to 150V. Current gains are 
checked from 114A to 100mA. Breakdown voltages up to 
100V are measured at 10µA, 100µA and 1 mA. Collector to 
emitter saturation voltage is measured at 1 mA, 10mA, 30mA 
and 100mA for I C/1 B ratios of 10, 20, 30. The instrument is 
powered by a 9V battery. 

TRANSISTOR RANGES (PNP OR NPN) 
I C B 0 6- 

I E BO : 10nA, 100nA, 1 µA, 10µA and 104A f.s.d. 
acc. ±2 %f.s.d. ±1% at voltages of 2V, 5V, 
10V, 20V, 30V, 40V, 50V, 60V, 80V, 100V, 
120V, and 150V acc. ±3 %±100mV up to 
10µA with fall at 100µA < 5 %+250mV. 
10V or 100V f.s.d. acc ±2 %f.s.d. ±1% at 
currents of 10µA, 100µA and 1 mA ±20 %. 

10nA, 100nA, 111A ...10mA f.s.d. acc. ±2% 
f.s.d. ±1% at fixed I E of 1 µA, 10µA, 100µA, 
1 mA,10mA, 30mA, and 100mA acc. ±1%. 

3 inverse scales of 2000 to 100, 400 to 30 and 
100 to 10 convert I B into h FE readings. 

1V f.s.d. acc. ±20mV measured at conditions 
on h F E test. 

1V f.s.d. acc. ±20mV at collector currents of 
1 mA,10mA, 30mA and 100mA with I C/1 B 

selected at 10, 20 or 30 acc. ±20 %. 

BVCBO 

hFE 

VBE 

VCE(sat) . 

DIODE ft ZEN 
IDR 
VZ: 

VDF: 

ER DIODE RANGES 
As I E B O transistor ranges. 

Breakdown ranges as BV c B o for transistors. 

1Vf .s.d. acc. ±20mVat10Fof1NA,10iA, 
100µA,1 mA,10mA, 30mA and 100mA. 

type 
TM12 £110 

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

Prices are ex -works with batteries. Carriage and Packing 
extra. VAT extra in U.K. Optional extras are leather cases 
and mains power units. Send for data covering our range of 
portable instruments. 

WW - 068 FOR FURTHER DETAILS 
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F.M. TUNERS, 
MODULES & KITS by 

Tuner 
T2 TOUCH TUNED £121.00 
T3 DIGITAL (AS SHOWN) £149.00 

MAIN RECEIVER MODULE M1 
We have claimed before that this F.M. system is the most advanced on the 
market, and after nearly three years we repeat our claim. Some have borrowed 
ideas. some have not, but no other tuner gives you all the features of this unit. 
How many tuners mute the spurious tuning effects found at either side of a 

correctly tuned station? How many tuners fade the sound out as you tune too 
far off station for good quality sound? How many tuners kill the tuning indicator 
so that it does not indicate when there is no station there? How many offer you 
drift free tuning? We could go on. If you want a tuner that has been well 
thought out and engineered, start with this module. 

M6 
MODULE ONLY 
£44.40 

Kit 
£ 109.00 
£139.00 

This tuner must surely provide the best value for money 
available today. Combining the best of the modules shown 
below, it includes a full digital readout of frequency to a 

resolution of 0.1 MHz, so that exact station identification can 
be made. In addition, six pre -set stations may be selected by 
touch controls having internal solid state lamps, while manual 
tuning allows easy searching for distant stations under the 
guidance of the digital meter. 

A switchable mute system allows reception of the weakest 
stations while muting inter -station noise and spurious 
responses. Perfect reception is assured by not permitting any 
station to be heard which is far enough out of tune to cause 
distortion. The tuning indicator lamp provides a means of very 
fine tuning, and is automatically extinguished between stations. 

A powerful A.F.C. system is also incorporated which holds all 
stations in tune, while not preventing manual tuning. 
Good stereo reception is assured by the use of a phase locked 
decoder with full 'birdie' and spurious output filtering. 

Finally, but not least, the external appearance and styling bring 
a fresh new look to Hi -Fi. The sturdy wooden cabinet is finished 
in mat teak veneer, housing an attractive gold and brown, 
anodised aluminium front panel, which carries black controls 
and inscriptions. The indicator lamps and digital displays are in 

red, giving the finishing touches to a tuner you will be proud to 
own. 

M1 KIT £27.95 
MODULE £29.95 

DIGITAL FREQUENCY METER M6 
We are very proud of this one. We don't have to say its the best, as far as we know 

.it's the only one! On a board less than 4" square is all the electronics of a stable 
counter with i.f. offset (added) and a stabilized power supply! With the aid of a 

small daughter board (not shown) which fits neatly into the above module (M1), the 
exact station frequency is displayed to the nearest 0.1 MHz. Its a tuning scale 20" 
long with accurate calibrations every 0.1"! You get the transformer, daughter 
board (ready wired in), polarized filter, and a list of station frequencies. What more 
do you want? 

TOUCH TUNE MODULE M5 
This module must put the finishing touches to an outstanding combination. Six pre -set 
stations at the touch of a button. No moving parts to go wrong, or contacts to get dirty. 
Internal illumination shows you which button has been touched, while the tuning 
adjustment is made using high reliability multi -turn cermet pots for repeatable selection 
of the most used stations, yet retaining the use of separate manual tuning. This module 
interfaces directly with the M1 above, being wired between the board and the normal 
manual tuning control. A touch of sheer genius! 

FULL CABINET /METALWORK KIT 
(Including all Nuts and Bolts, Plugs and Sockets, etc.) 

OTHER MODULES etc. 
M2 Stereo decoder . £8.36 kit £6.84 
M4 Power supply .. £6.93 kit £6.49 
SL1310 decoder IC £1.95 
TBA750 f.m. i f £1.55 
20v regulator IC £1.50 
LP1186 front -end £8.53 
Filter, SFJ10-7MA £1.55 
7 segment L.E.D. (c /a) . £1.99 
Descriptive booklet ... £0.50 (E1.50 export) 

ALL PRICES + 12.5% VAT, U.K. ONLY 

£28.16 

M5 
MODULE ONLY 
£ 17.54 

ORDERING INFORMATION 
All U.K. orders posi free plus 12.5% VAT. Export orders, allow extra for 
postage at cost, no VAT due, credit will be refunded. 

Payment by sterling cheque on London bank, or credit card, International 
M.O. etc. 

Other items and kits available. send for illustrated leaflets. price list and 
order form, etc. (inc. 50p airmail, overseas) from 

33 Restrop View 
Purton, WILTS 

SN5 9DG 
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Throwsom.e 
light on - -= 
your frequency. . 

response ,--,- 

The RA200 Test Set quickly 
gives you accurate traces of audio 
system frequency responses. In just 
a few seconds, this self- contained instrument 
clearly displays response as a gain /frequency 
plot on a long- persistence CRT. Outputs are 
provided for operating an X-Y plotter. 
Whether you use the internal sweep oscillato', 
or an external signal, the RA200 
requires no synchronisation and adjusts 
automatically to the incoming frequency. It 
covers 20Hz to 200kHz, with resolution down 
to 0.1 dB over a very wide dynamic range. 

Switched attenuators for output 
level and input sensitivity ensure 

fast and precise evaluation of all audio devices, 
whether having nominally flat response or a 
steep -cut characteristic. You can adjust the 
sweep rate, set upper and lower limits 
independently, and use one -shot or repetitive 
sweeps triggered electrically or manually. 

The Wayne Kerr RA200 

Fast. Accurate. And easy to use. 
Senc for full information today. 

WAYNE KERR RA200. Wilmot j3 :ceden Electronics 
1ernry;raph Rendar \XavneKerr 

Please send me information about the Wayne Kerr RA200 

Name 
Position 
Company 
Address 

Telephone 

Wilmot Breeden Electronics Limited, 442 Bath Road, Slough, SL1 6BB, England. 
Telephone: Burnham (06286) 62511 Telex: 847297 VAN/11/77 

WW -078 FOR FURTHER DETAILS 
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...The leaders through 
creativity 
GR 7657 Digibridge 
Automatically measures R, L, C, D 
and Q. Ranging from 0.0015 to 
99.999 MR, 0.0001 mH to 9999.9H, 
0.0001 nF to 99999µ F. D from 0001 
to 9.999 and Q from 00.01 to 999.9. 
Basic accuracy 0.2 %. Five digit 
display for R, L and C, four digit 
display for D and Q. 
Microprocessor - directed ranging. 
Selectable test frequencies of 1 KHz 
and 100 Hz (120Hz). 
Series or parallel measurement 
selection. Built -in Kelvin test fixture 
tests radial and axial lead 
components. Other bridges from our 
range include: 

GEORG SIMON OHM 

GR1650 GR1656 GR1608 GR1683 GR1685 
RLC Bridge RLC Bridge RLC Bridge Digital RLC Bridge Digital RLC Meter 
Precision 1% 0.1% 0.05% Automatic, 0.1% Automatic, 0.1% 

It is easy to test components with 
GenRad. Write or call for descriptive 
literature to GenRad Ltd. Bourne 
End, Bucks SL8 5AT. 
(06285) 26611 ve GenRad 

77/1 

WW -048 FOR FURTHER DFTAILS 
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My assistant thinks you need sorting out. 
The other day my assistant gets this 

call. 
Here, she says,there are some people 

who don't know the difference between 
getting buffered and not getting buffered. 

Now this makes me a bit uppity, being 
a sweet old- fashioned thing. I don't like to 
hear Lord Mayoring in the office -specially 
if it comes from someone who's blonde 
and got legs up to the third floor. 

That's not ladylike, I says. No, she says 
-impatient like- COSMOS! That does it- 
wash your mouth out or explain. 

She does, and I've quoted it word for 
word below. If you understand it you're a 

better man than her. 

The COSMOS 4000A series gates 
are unbuffered. 
But the COSMOS 4000B series gates 
can be buffered or unbuffered. If you want 
unbuffered gates, you add 'U'to the code - 
e.g. 4011UB. If you specify nothing, you get 
buffered automatically-e.g. 4011B. 

The 4000B series devices are rated up 

to 20V, have a wider operating range, 
lower leakage current, symmetrical output 
and improved input current leakage 
ratings. 

Have you ever heard anything like it? 

Personally, I reckon if you want to know 
more, you'd better buffer off and ask the 
smart alecs at Crellon. 

fl 

Crellon Electronics Ltd. ¡. (Incorporating ECS and GDS Sales} 

380 Bath Road. Slough. Berks SL1 6JE 
TO Burnham 1082861 4434 
Tr lex 84, i5,3 

RC,' 
WW - 052 FOR FURTHER DETAILS 


