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Simple c.m.o.s. switch
A single c.m.o.s. transmission gate can be
used as a touch switch which requires

practically no current when off. The gate is

wired as a bistable and two diodes steer a

50Hz signal to change the state of the

switch. Resistors R should be 4M7 for

supplies between 5 and 8V, but can be
increased for higher supply voltages. Capa-
citor C smoothes the 50Hz signal and

prevents the transmission gate from
turning on when the power is applied.

P. Record

Glasgow

Accurate op-amp
bridge
When measurements arc made using resis-

tive transducers, the sensors arc often in-

cluded in the arms of a balanced bridge.

An improved circuit can be achieved by
using an op-amp in each arm of the bridge
and positive going transducers (+AR) in

arms 1 and 2 or negative going types in

arms 3 and 4. The bridge can be built

around a single quad op-amp such as the

LM324, and four matched sensors, and
can be powered by d.c. or floating a.c.

Output voltage is

_ 4ei„A/?
ou,~ R

This shows that the output is linear over a
wide range and has a four-fold sensitivity

compared with a single op-amp bridge.
The circuit can also provide high output
voltage, low output impedance and high
noise immunity.

N. Balakrishnan

Bangalore

India

Output amplifier with offset and
selectable polarity

Hus circuit was developed as an output
stage for a function generator. Output
waveforms of cither polarity can be selec-

ted and added to an offset voltage which is

variable and unaffected by the polarity

switch. Input impedance is 13kH with the

switch in either position.

M. P. Hadley

Southampton

+62V
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Interfacing

microprocessors
Input and output functions

by J. D. Ferguson, B.Sc., Ml. Sc., M.lnst.P., J. Stewart, and P. Williams, B.Sc., Ph.D., Ml.lnst.P.

IVlicroelectronics Educational Development Centre, Paisley College of Technology

Part one of this series outlined a

universal interface for 6502
microprocessor boards and
microcomputers. Part two describes

the operation and functions of the

main i.cs and gives simple examples
of driving the devices using machine
code or Basic.

The 6522 v.i.a. is a very powerful device

which can perform several functions

simultaneously. It consists of several inde-

pendent sections controlled by 16 S-bit

registers which occupy 16 sequential loca-

tions in memory, the base address being

selected by decoding on the microproces-

sor board. Some registers are directly

accessible via the pins of the i.c., while

others are set and monitored by the data

Fig. 2. Block diagram ofthe 6522.

bus. Each register is selected by the four

least-significant address bits. AO to A3,

with the i.c. activated by chip-select pins.

Data enters and leaves the 6522 in 8-bit

bytes and two registers, called ports A and

B, arc reserved for this purpose. In a

hardware oriented system the designer

would specify one port as an input and the

other as an output, but this would take no

account of a common requirement for un-

equal numbers of pins. For example, if a

dozen sensors arc scanned and two or three

warning indicators are driven, it would be

costly to design a range of boards to cope

with the large number of possible varia-

tions. An alternative scheme has a control-

ling register associated with each port

called the data-direction register. For

every bit set to 1 in the d.d.r., the corre-

sponding pin of the port behaves as an

output, while a 0 sets the pin to behave as

an input. Changing the contents of the

d.d.r. can, in one step, alter the status of

any or all eight pins of the corresponding

port. Similar control can be achieved over

the functions, and Fig. 1 shows the format

of the auxiliary control register. This is the

eleventh register out of sixteen on the chip,

and is itself selected by the address decod-

ing at A000 to A00F. Therefore, the

address of this register is A00B. Bits 0 and

1 determine whether the latches associated

with the ports are latched, allowing data to

be held during sections of a program.

Bits 2 to 4 control the shift register, deter-

mining whether it is used for serial to

parallel or parallel to serial conversion, and

also the source of the timing pulses. One of
the two internal timers can be used to

generate single time delays in a so-called

IVt 3 registers
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monostablc mode or to count the number
of transitions on a particular pin of a port.

The last facility is useful for event

counting or as the basis of a frequency
meter, while the monostable mode has

wide applications in controlled time de-
lays. The timer has an internal 16-bit regis-

ter which can be reset to a prescribed value
under program control, with interrupts

being automatically generated at time-out

The second timer has a monostable mode
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Fig. 1. Auxiliary control register of the 6522.
This is the eleventh register and has the
address AOOB.

Fig. 3. Block diagram of theADC 0817.

under the control of bits 6 and 7, but can
-

also be used as a free-running generator or
astable to repetitively switch an output pin

from 0 to 1, with each half-cycle set by the
value latched into the corresponding regis-

ter. This allows the value of a given half-

cycle to be continually modified until the

end of the previous half-cycle is reached

because the timers run independently of.

the microprocessor once a sequence has
commenced. However, the microprocessor

can always interrupt and control the sequ-

ence.

The complete range of functions is large

and a summary’ is shown in Table 1, which
should be considered in conjunction with

Fig. 2. Selected functions will be covered

in future articles but full details arc avail-

able in references 1 and 2.

A-to-d converter
Most a-to-d converters take a single ana-
logue input signal and produce a binary-

-

coded output after an interval of typically

tens or hundreds of microseconds. In engi-

neering systems it is more often necessary

to rapidly scan a scries of inputs and collect

the data for further processing. This is

possible by combining an a-to-d converter

with suitable analogue switching, and a

suitable circuit is now available in a single

low-cost i.c. The ADC 0817 covers 16-

channels automatically with an expansion

capability for larger systems and, although

the problem of signal conditioning re-

mains, for applications with signals above
0.5V a self-contained system is possible.

The block diagram in Fig. 3 shows the

main features of the system. An address

decoder, normally driven from the four

least-significant bits of the address bus,

selects the analogue channel in use. The
decoder can be enabled and the conversion

started by the rising and falling edges of a

single pulse. The appropriate analogue sig-

nal is switched through, with an interven-

ing common stage of signal processing or

filtering if required, and a chain of resis-

tors across a reference voltage is scanned

with a successive approximation register

until a match is found between its output

and the signal being measured. The most-

significant bit is tested first and accepted

or rejected after comparison with the un-

known. Each further bit of the eight is

similarly tested so that the cumulation

voltage becomes closer and closer to the

unknown voltage. Each conversion takes

exactly eight test cycles regardless of the

value of the unknown, which provides fast

and precise timing relationships suitable

for multi-channel systems.

On completion of the conversion, a

Fig. 4. Internal ladder network ofa ZN425E.
The ladder can bepowered by an internal

or external reference.
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pulse is generated which can be used by Table 1. V.i.a. registers and functions. L=0.4V, H=2.2V
the microprocessor to activate tri-state

controls and give the a-to-d latched out-

puts access to the data bus. When data for

one channel is collected and stored, the

processor is ready to provide the address of

the following channel.

Some simplification is possible with
Basic programs which run sufficiently

slowly for the conversion process to finish

naturally before the start of the next in-

struction.

D-to-a converter
The ZN425 is a well established device

which lacks the sophistication of some

more recent devices, but is still worth

using in general applications. Additional

gating and latching is required for use with

a microprocessor and at present only the d-

to-a capability is used. The data bus is

latched to the converter and an internal R-

2R ladder network provides a proportional

output as shown in Fig. 4. An internal or

external reference may be used to drive the

ladder, but the internal counter provided

for a-to-d applications is not used. The
reference may be a variable voltage if re-

quired, normally in the 0 to 5V range, and

a small negative reference voltage (<0.5V)

may be used although this is not covered

by the specification. Further details of the

ZN425 can be found in reference 4.

Processor interface

The 6522 was designed to interface

directly with the 6500 series of micropro-

cessors and therefore presents no diffi-

culties when used with the systems

mentioned in part one. Fig. 5 shows the

lines used by the v.i.a., namely;

Rogitier select

RS3 RS2 RSI RSO Address register RAV-L R/W-H Notes

L L L L 0 IRB/ORB Write ORB
clear C32 and CB1 interrupt

flags IIFR3 and IFR*!

ReadIRB

clear CB2 and CB1 interrupt

flags IIFR3 and 'FR4|

1= high,0- low

L L L H 1 IRAi'QRA Write CRA
clear CA2 and CAt nterrupt

lags (IFRO ar.d IFRI)

Read IRA

clear CA7 and CAI interrupt

(lags (IFRO and IFRI)

1 = high, 0=low
Controls CA2

handshake

L l H L 2 DDRB Write DDRB Read DDRB 0 nput. l=output

L L H H 3 ODRA Wnto ODRA Read DORA 0 = mput, 1 = output

L H L L 4 Tl Write TIL L ReadTlC-L

clear Tl interrupt

flag (IFRS)

L H L H 5 Tl Wr.te T1L-H&T1C-H
transferT1L*L to T1C-L

clear Tl interrupt

flag! IFRS)

nitiate Tl counting

ReadTlC-H

L H H L 6 Tl Write T1L-L ReadTIL-L

L H H H 7 Tl Write T1L-H

clear Tl interrupt

flag CIFR6I

Read T1L-H

H L L L 8 T2 Write T2L-L Read T2C-L

clear T2 interrupt

flag IIFR5)

H L L H 9 T2 Write T2C-H

transfer T2L-H0 I2C-L

clearT2 interrupt

fag (IFR5)

initiate T2 counting

Read T2C-H

H L H L A SR Write SR

clear SR interrupt

flag (IFR2I

Read SR

clear SR interrupt

fag(lFR2|

H L H H B ACR Write ACR ReacACR

H H L L C PCR Wnte PCR Read PCR

H H L H D IFR Write IFR Read IFR l=cetccted,

0=not detected

H H H L E IER Write IER Read IER l-enafc e.3-disable

H H H H F IRA/ORA Write ORA
clear CA2 and CAI tnterruo

flags IIFP0 and IFR!)

Read IRA

clear CA2 and CAI nterrup

(lags (IFRO ar.d IFRI)

t -high. 0- lew

nc elfoct on CA7
handshake

Data bus

R.W

Reset

02 clock

Register

select

Chip select

Interrupt

request (IRQ)

Eight bidirectional wires

used to transfer data be-

tween the v.i.a. and c.p.u.

A control line used by the

c.p.u. to define the direc-

tion of data transfer. If the

R/W is low, data is trans-

ferred from the c.p.u. to

the v.i.a., i.e. a write oper-

ation. If the R/W is high,

data is read by the c.p.u.

The reset signal clears all

internal registers except

Tl, T2 and the shift regis-

ter.

0’ acts as a time base for

the various timers, shift re-

gisters etc. in the i.es.

The four Register select

lines are normally connec-

ted to the four least-signifi-

cant address- bus lines to

give the processor access to

the 16 registers.

The selected register can

only be accessed when the

chip select pm, CS2, is

held low. This signal is

usually derived from the

address decode circuit

which places the :.c. in the

memory map.
This output can be used

to interrupt the c.p.u.

Table 2. Driving the Interface i.es in machine code and Basic. in these examples the address

decode circuit has been adjusted so that each i.c. occupies the location shown.

• • ' rx.?»c

— <>}»» Uil0»t6k^ ts-i»
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Tabic 2(a) illustrates how the v.i.a. can be
used to output a byte in parallel form on
port B. The v.i.a. registers are treated as

memory locations hy the programmer and
can be read or written 10 in assembly lan-

guage using I.DA or STA instructions, or
in Basic using Peek and Poke instructions.

1 he ADC OH 17 has been designed to be
compatible with a wide range of micropro-
cessors and I-'ig. 6 shows that most of the
Signals used by the converter can be taken
directly from the 6502.

Data bus

0 2

Channel select The four least-significant

address lines can be used
to select each of the sixteen

input channels.

Write Data Strobe, NWDS. NRDS and

N’WDS only go to zero during the positive

part of O2 in a Read or Write cycle respecti-

vely as shown in Fig. 7. Fig. 6 shows how a

Write operation to the i.c. activates the

NWDS and creates the necessary transi-

tions on the address-latch enable pin and
initiate-conversion pin to perform the fol-

lowing tasks. Select the input channel

from the address currently on ihe four

least-significant address lines. Initiate an
analogue-to-digital conversion. After a

lOOus delay, a Read operation activates the

NRDS, enabling the tri-state output and
placing the digital signal on the data bus.

Table 2(b) shows the programming in-

structions used to drive the i.c. A Write

instruction, STA or Poke, is used to define

the input channel and initiate the conver-
sion. After a delay a Read instruction,

LDA or Peek, obtains the digital informa-

tion.

'fhe ZN425E is not directly compatible
with a microprocessor and must be used
with the 74LS373 which latches transient

data from the processor and provides the

425E convener with a continuous digital

input. The latch is memory mapped and
enabled by a chip-select signal from the

address decode circuit, see Fig. 8. This
ensures that the latch captures stable data

on the bus during the positive pari of the

02 clock. Table 2(c) shows how the 425E is

used in Basic and assembly language.

Rfc: cytls

eia2ie rn-sta'e -read Colo NWDS V /
References
‘
l •

Rockwell data sheet, no. 29000D47.
2. Rockwell, R6500 hardware manual, no.

23650 N. 31.0. 6-1.

3. Npiiona! Semiconductor data book.
4. =erranti data converters, application re-

port no. 13.
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Accurate
Analogue implementation
algorithm

by D. H. Follett

In response to Mr Darwood's
'Accurate sine-wave oscillator' article

in the June'81 issue of Wireless

World, the author shows here that the

digital implementation used to

generate accurate sine and cosine

functions can be replaced by simple

analogue circuits. A prototype circuit

operated over three decades with

±1dB amplitude variation, less than 1°

error between the quadrature outputs

and around 1% or less distortion. The
circuit requires only four quad-i.cs.

The algorithm recently described bv N.

Danvood 1 for generating sine and cosine

functions with digital implementation may
also be produced by analogue means, as

will be shown. The circuit is really a form

of recursive digital filter but I am unrepen-

tant in calling it an analogue implementa-

tion since no digitization in the proper

sense occurs.

The prototype operated over three de-

cades of frequency with amplitude varia-

tions of ± ldB, distortion about 1% or less,

and phase error between outputs less than

1°. Only four cheap quad i.es arc required,

although Fig. 2 shows six i.es, since the

four dual op-amps can be replaced by two

quad op-amps such as the 1 .F347

.

Principle

Referring to the original article for fuller

explanation, each new value of sinn is com-

puted from the previous value by adding a

fraction tn of cosn;

sin(n+d»)=sinn+ w cosn

Note that w does not have its usual signifi-

cance. If we write sin(n + u>) as sinn(f), the

value of sinn at time i, and sinn as sinn

(t-t), the value at time t earlier, then

sinn(()=sinn(r-T)~tocosn(/-T)

Similarly,

costt(0=cosn(j-T)—to sinn'/ -x)

These equations arc applied as shown in

the block diagram, Fig-1. The value of

sinn is sampled and heid so that the out-

put of the sample and hold circuit is

effectively delayed by the sampling in-

terval t and represents the value of

sin«(r— t). To this is added the fraction to

of the cos function to generate the new

value of the sine function, sin(n)/. A
similar process is used for cosn

.

sine-waves
of the Darwood accurate sine-wave oscillator

Sin n(t-~|

cos nl!-Tl

Referring again to Mr Darwood’s arti-

cle, the sine and cosine outputs arc synthe-

sized with 2jtho steps per cycle so that the

output frequency is 2jt.'w times less than

the sample clock frequency.

Implementation
The circuit was designed to operate in the

audio-frequency range with values as

shown in Fig. 2. During the first halt of

each clock cycle (Q high) the values of sin

and cos arc transferred to the first pair of

hold capacitors while the previous values

are held on the second pair. In the second

half cycle the values arc transferred to the

second pair of capacitors. This avoids hav-

ing to use very short sample limes and

ensures that loops arc never closed while

settling. The lOOkfl resistors determine

the fraction the optimum fraction seems

to be about one-tenth, giving about 60

steps per cycle. Although the circuit will

run with 400 steps per cycle, distortion

occurs because circuit errors become com-

parable with the step size. More accurate

samplc-and-hold i.es and higher accuracy

resistors will decrease circuit errors.

The diode-resistor networks around A2

and Af, provide a small degree of non-

linearity sufficient 10 stabilize the oscilla-

tion amplitude. If only one output is re-

quired and exact phase quadrature thus

unimportant, one network and the asso-

ciated preset can be omitted, leaving only

the lOkO feedback resistor.

Setting up
Initially, the lk£l presets should be set to

zero to prevent oscillation and the null

offsets adjusted. The presets should then

be advanced until oscillation occurs and

then adjusted for phase quadrature. The

output amplitudes should be about 4 to 5V

Fig. 1. Block diagram illustrating application

of tho equations for values of sin n(t) and
cos n(t|.

peak-to-pcak. Finally, the null offsets may

need readjusting. The output frequency is

not critical during the adjustments, but

should be between 50 and 5,000Hz.

Results
Figure 3 shows oscillograms for frequen-

cies between 5Hz and 16kHz obtained by

varying only the clock frequency. Single

time-base sweeps were used for all but the

16kHz frequency as the steps are not, in

general, synchronized with the output. In

Fig. 4(a), the 500Hz signal is expanded to

show the steps more clearly, while Figs

4(b) and (c) show Lissajous figures result-

ing from x-y display of the two outputs to

illustrate the quadrature accuracy obtaina-

ble between 5Hz (b) and 3kl Iz (c).

The upper frequency for constant am-

plitude is about 16kHz but frequencies

lower than 5Hz can be obtained by in-

creasing the InF hold capacitors propor-

tionally. These capacitors must of course

be polystyrene types, or similar, to

minimize dielectric soaking effects.

If the clock is replaced by a voltage

controlled oscillator the circuit can also be

used as a sweep oscillator.

Comparisons
Out of interest, two other oscillators based

on recursive filters were compared to the

circuit described here using the same
building blocks.

The first used direct implementation of

the second-order differential for a series-

tuned circuit (equivalent to the state-varia-

ble filter in band-pass mode). This circuit
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used two op-amps fewer but was limited to

about 30 steps per cycle, as second order

terms make circuit errors more critical.

Phase-shift oscillators using three or

four cascaded single-pole fillers were also

tried. These oscillators were more docile

than those previously described, but four
sections were required to obtain quadra-

ture outputs and almost twice the compo-
nent count of the circuit described here

gave an inferior performance. D.c. stabi-

lity was, however, better as feedback at

d.c. is negative and thus reduces offsets.

The circuit described here is sensitive to

offsets because of positive feedback at d.c.

,

so offset null adjustment is included.

7—rr~
>—:— — —

—

7-

—

Reference '

/
N: Darwood, 'Accurate .Sine-wave

PiiddaiorV Wireless World. June 1981

,

'S'. Cv:
. ;

Fig. 3. Oscillograms for oscillator

frequencies betv/een 5Hz and 16kHz. A
single sweep time-base was used forall

bit the 16kHz wave-form in order to show
the steps (the steps are not necessarily
synchronous with the output frequency).

Fig.2 . Circuit diagram of the oscillator and
clock. Op-ampsA,toAs were four LF353N
i.es in the prototype but they can be
replaced by. say, two LF347 quadi.es if

required. These op-amps have j.f.e.t.

inputs.

lb)

id

Fig.4^. la) is the 5GGHz sweep expanded to

show the steps more clearly, lb) shows a

Lissajous figure resulting from the two
oscillator outputs at 5Hz. and lei is as 'b),

but at a frequency of5kHz.
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thandar
BRINGS LOW COST

TO TEMPERATURE MEASUREMENT
The TH301 is a hand-held LCD digital thermometer

designed to accept any standard type K (NiCr-NiAl)

sensor and offering a measurement range of -BO°C

to 750°C with rc resolution.

Accuracy is better than 0.5% and precision auto-

matic cold junction compensation maintains

specification over a wide ambient range.

Battery life from the 9V alkaline battery supplied

is in excess of 1000 hours and display indicators

are provided for low battery condition and open

circuit thermocouple.

The TH301 is fitted with a standard type K socket

which will accept a wide variety of standard probes.

A general purpose fast response naked-bead

thermocouple is supplied with every instrument,

which makes it completely ready for use at

a price of only £59.50 +VAT.
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Electronic Test & Monsurement

thandar
T-onOar Elec'.'Omcs Ltd..

London Rudd. Si Ives.

H jntingco", Camn? °E1 7 d"J,

England.

Te:: St. ves 104801 64646.
Telex: 32250.

WW - 075 FOR FURTHER DETAILS



66
WIRELESS WORLD NOVEMBER 1981

1000 SERIES
OSCILLOSCOPES

Telequipment 1000 Series
The choice is yours

Tried, Tested and now even bettor!

Since their introduction a few
years ago, I equipment's D1000
series of h gh performance low-cost

oscilloscopes have established

themselves a I the forefront of the

market. I ligh performance because
they are the result of intensive

research and design efforts by one
of the world's leading electronic

instrument manufacturers, and low
cost because of volume production
in a modern automatic p'oduction
plant.

Performance to spare.

With the D1000 series, Telequipment
regard specifications as lower

limits, not maxima. For example,
the D1016A bandwidth is

specified as 20MHz. The typical

figure is actually in the region of
23 to 25MHz and the usable

bandwidth nearer 35MHz.
input attenuator tolerances are

now specified at ±3% for all D1C00
series oscilloscopes, a considerable

improvement over the previous
±5%. But again, the user may well

find the true figure closer to ±2%.
More Accurate Time Bases
The time bases, too, have been
upgraded. All new D1000
instruments have been equipped
with thermal compensation which

tightens time measurement
accuracy to +3%, with improved
stability as a bonus.

To match these improved .time

base specifications, trigger

bandwidths and performance
characteristics have been
substantially enhanced.
Better Display

The D1016A also has a new CRT.
The size is jus: the same easy-to-

view 10 x 8cm but with an
internal graticule and a quick-
heat cathode. It has a "GY"
phosphor which is a near equivalent

to the P31 but is more efficient

actinically at low beam currents

and high writing speeds.

A Choice of Bandwidth
10MHz or 20MHz with 5m

V

division sensitivity at full

bandwidth and ImV division at
5MHz in the D1016A,4MH? in

the D1 0 1 1 , and a choice of

display modes; Algebraic Add,
True X-Y, Channel 1 and 2
Chopped or Alternated, Channel
2 only, and Channel 2 Inverted.

For further details send reply

coupon today.

Please send details of the

D1016AD D1010/D1011

Name

I Pos non

I
Com pany

I Address

Telephone

ww
Tektronix U.K. Ltd.

PO Box 69.
Harpenden, Herts AL5 -SU P
Te eohone Haroendon 63 ' 4 I

lelex 25559

Also available from Electroplan.
TelequipmenT

WW 089 FOR FURTHER DETAILS
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News of theMonth

When Rac/ii-Doccs fought some digitaldisplays from Hewlett-Packard for use in radar equipment, (ho

(Hols Incorporatedm the displays were manufactured by Chequers (UK) Ltd in London, Some IS dillos

away from the Racai-Decca Marine Rada' plant in New Malden. Surrey. To cover those 15 miles they had ir.

feet travelled 10.000 miles across the Atlantic and back. The dials have an outer ring of 100 l.e.dsto give an
analogue readout with three seven-segment Le d. digits in the centre. Because the printed cliat hag to

match op with the l.e. ds, the diodes are positionedand the printing registered to within 0.003b.

Subscription

tv by cable
Cables were first used for broadcast distribution

in the 1920's and were extended and updated to

include television, two and then three channel

tv. The cables could get the broadcasts :c areas

where the reception was poor or non-existent.

Since then, improvements and additions to the

broadcasting network have made the need for

cable distribution redundant and the subscrib-

ers to the cable services were reducing in

numbers. However the cable networks exist,

and Rediffusion, amongst others, have been

pressing the Government to be allowed to insti-

tute subscription television services. Wireless

World reported the granting of licences by the

Home Office to a number of pilot schemes in

the May issue, and the first to commence trans-

mission, on Wednesday the 9th September, was

the Rcdiffusion ‘Starview’. Starvicw is being

transmitted in five areas; Burnley, Hull, Ponty-

pridd, Reading and Tunbridge Wells.

A: the time of tile launch, there were some

3,000 subscribers to Starvicw in the selected

areas. Another 19,000 were subscribers to the

public broadcast network and there was a poten-

tial audience of 56,000 houses which could be

easily connected to the cables.

Rcdiffusion research has indicated that what

the public really wanted was recent feature

films. Sixteen films had been selected for broad-

casting in September, with a further ten for

October. Two films arc shown each evening

with an extra late-night film on Friday and

Saturday and an afternoon ‘matinee’ perform-

ance on Sunday.

Rcdiffusion were surprised by the high

distribution fees demanded by the Motion Pic-

ture Exporter Association of America. To break

even, it is estimated that a subscription fee

could be as much as £12 each month. Rcdiffu-

sion have decided to charge the full rate, ill 1 .95,

only in Reading: in Burnley and Hull they are

charging only £7 .95.

Technical details of the Starview service are

described elsewhere in this issue.

S.s.b. mobile
radio still

promising
The claim made two years ago by Pye Telecom-

munications Ltd that, to create more channels

for land mobile radio, single-sideband operation

at v.h.f. is the most promising technique (June

1979 issue p. 95 has now been given qualified

support by some recent Home Office trials. The

narrow-band system actually tested, in compari-

son with others, was s.s.b.with a channel spac-

ing of only 5kHz. The testing was u subjective

evaluation of the quality of calls and it was done

bv operators of a typical user of private mobile

redio, Bell Fruit 'UK) Ltd. The other two

systems compared with the 5kHz s.s.b. were

25kHz and 12.5kIIz channel spacing using f.m.

It was intended to use 12. 5kHz a.m. for com-

parison as well, but this in fact will be done

later.

According to D. M. Barnes of the Home
Office’s Directorate of Radio Technology: “The
results have shown that from a user’s assessment

5kHz s.s.b. equipment could be used to provide

a land mubile radio system without any loss in

quality or intelligibility when compared with

12.5kHz f.m. equipment. Furthermore, in

many situations the quality of the s.s.b. equip-

ment would be belter than that of existing

12.5kHz f.m. equipment. However, it has also

been shown that in general 25kIIz f.m. equip-

ment would provide a higher quality service.

The use of 5kHz s.s.b. could theoretically pro-

vide an acceptable service wifi) 5 times or 2.5

times as many channels in a given block of

spectrum than 25 or 12.5kHz f.m. equipment

respectively. However, further work is required

on the frequency re-use characteristics of the

different systems before a final conclusion can

be reached"

This report comes from a paper de-

livered by Mr Karnes at the IERE's Clerk Max-

well Commemorative Conference on “Radio Re-

ceivers and Associated Systems" at Leeds in

July. The tests were conducted over a six-week

period on 2i mobiles - seven of each type

with a base station of three transmitters in Cen-

tral London. Beak envelope powers of the three

different systems were made equal: 10 watts

p.c.p. for ihc mobiles and 25 watts c.r.p. for the

transmitters. Frequencies were in the region of

160MHz tor the mobiles and 165MHz for the

transmitters. The f.m. transceivers were stan-

dard commercial land mobile radio equipments.

The s.s.b. sets, produced by Bvc Telecommuni-

cations, were of the single-sideband plus pilot

carrier type ‘see June 1979 issue'. The pilot

carrier level was sc: at -12dB with respect to the

peak envelope power. Details of these sets were

presented by R. Wells of Pye in a companion

paper at the above IERE conference.

Results were recorded for both stationary and

moving vehicles and also using three areas of

different field strengths between about 3uVm
and ICOuY m Altogether nearly 3000 results

were obtained, divided more or less equally

between the three systems. Subjective rating of

call quality by the operators was given in terms

of a CC1R five-point scale ranging from 5 (excel-

lent) down to 1 (unusable). In the results the

25kHz f.m. equipment achieved a higher

percentage of grade 5 ratings than the other two

systems, hut the s.s.b. equipment obtained a

higher percentage of grade 5 ratings than the

12.5kHz f.m. equipment. However, when

grade -l and grade 5 ratings were combined the

s.s.b. and 12.5kHz f.m. had the same percen-

tage ratings. The paper comments: "This tends

to imply that on an overall basis 25kHz f.m.

would provide the best quality service but s.s.b.

equipment would provide a similar or better

quality than 12.5kHz f.m.” Results obtained for

stationary 3nd moving vehicles in a giver, area

were similar.

When the results were considered on an area

basis “in the high field strength area the s.s.b.

equipment achieved a greater percentage of

grade 5 ratings than cither of the two t.m.

systems. However, in the medium and low field

strength areas the 25kHz f.m. achieved the

highest percentage of grade 5 results with the

s.s.b. achieving more than the 12.5kHz f.m."

Further work, according to the paper, will

aim to discover the distance at which a given

s.s.b. channel frequency could be re-used with-

out causing interference. There will also be tests

to establish the adjacent channel performance of

the different types ofequipment.

• Bye Telecommunications have experimented

with adapting one of their v.h.f a.m. hand

portable (walkie-talkie: sets, the B5001, for

s.s.b. operation with a 5kl!/ channel spacing.

For this a temperature-compensated crystal os-

cillator and i.f. crystal filters had to be specially

made. According to a further paper by R. W.
Wells at the IERE conference, the results did

not fully meet operational requirements but

they did show that “v.h.f. s.s.b. is indeed feas-

ible with hand-portable equipment". There was

a large cost penalty with the circuits used and

this indicated a need for much more work be-

fore such a hand portable is a saleable reality.
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BBC graphics
Viewers will have noticed the change to the
titles for BBC news. What they won’t realise is

that the striped patterns and figures arc gener-
ated electronically. ANT (animated news titles)

came into service on die 7th September, only
one month after it had been suggested that it

may be possible. Priority was given to the
graphic design for the main 9 o'clock news.
BBC engineers were able to demonstrate this

sequence within a week of starting the project.

After the details of the other sequences had been
produced it cook a further three weeks to imple-
ment them.

The hardware for the system was based on
thm used for the BBC2 electronic clock and the
animated Open University logo. The equip-
ment needed modification to eater for multiple
captions, the generation of ‘key’ signals so

that pictures may be incorporated into the
sequences, and for die definition of certain

areas in the displays.

The software, which controls the commands
and the sequences of the animations, uses only
1 kbyte of memory for the programme. It re-

quires another 6kbytcs for the data. The data is

stored in tables for each step of animation with a

look-up table to arrange the actual sequence.

Each data table defines only those parts which
need to be changed, assuming a current state.

This avoids the need to define die whole screen

for each step. *l*he microprocessor control is

triggered 25 times a second by :hc display

controller and the whole sequence can be started

automatically

• In a programme ol work, supported by the
Department of Industry, BBC research depart-
ment has produced equipment to be used to

study enhancements to the British teletext

system.

One of the early uses of the equipment has
been to produce a teletext decoder capable of
displaying the normal pages as they are broad-
cast now, but with a better quality of character
generation than is found at present. When die
teletext specification was written, five years ago,
the shape and style of characters were deliber-
ately left undefined. This was so that as equip-
ment improved, manufacturers could offer a

choice of type style.

A photograph of a transmitted Coefax page using
the decoding epuipment developed by the BBC
Research department to study enhancements ro
teletext.

Spare signalling capacity to control a change
of character set was also provided. When new
character generators came into use, the decoders
would still be compatible with existing trans-

missions, and existing decoders will continue to

function normally.

The BBC equipment is being used to investi-

gate coding methods for high-quality teletext

graphics, using the techniques known as ‘rede-

finable characters', ‘alphageometric’ and
‘alphaphotographic’ coding. It has already been
used to display high quality still pictures at the
IEEE Chicago Conference, and at the Berlin
Radio Show.

Computers may Dial to each other
The British Standards Institution has published
the first Part of DD 75 The structure and represen-

tation oj data for interchange at the application

level (DIAL), a major Draft for Development
describing a new system of data interchange that

could lead to massive economies for users in

industrial, commercial and public sectors. En-
titled Part 1 Recommendations for syntax and
basic principles, the Draft is designed to achieve

direct camputcr-to-computer intercommunica-
tion and provides the basis for the first ‘lan-

guage' in the world for general applications,

regardless of differences in the equipment used

.

At present, communications such as invoices

and purchase orders start off on one computer
and certainly end up on another in a different
organization. It’s tile bit in between that causes
problems. Take, for example, a company which
uses a computer to control stocks and order

their replenishment. Normally, the order is

printed out, put into an envelope and mailed
(via a postal service now much more expensive
and slower than in pre-computer days), sorted

in the recipient's mail room, part processed

clerically and then, ultimately, keyed into the
organisation's computer system.

Note the need lor clerical pre-processing and
key-entry' operations! These happen to be two of
the most expensive and error-prone tasks asso-

ciated with computer systems. And ar every

stage of this drawn-out programme of events,

the order sits waiting for attention. In the cir-

cumstances it is hardly surprising that a process-

ing period of three days is considered to be

remarkably fast, three weeks is probably typical

and three months not unknown. In other words,

a slow, tedious and remarkably inefficient

process which stems largely from the lack of the

necessary standards that would permit more
effective communication.

The major obstacle to direct inter-computer
links has always been die absence of a common
data language and, hence, incompatibility in the

software used by the sender and the receiver,

not to mention anomalies in the equipment (eg

flexible discs at one end of the line magnetic
tape at the other). Where only one partner is

involved, of course, it is not difficult to write
programmes that will effect the necessary
conversion. But there can he few suppliers with
only one customer, or buyers with a single

supplier. Nor is it feasible to accommodate
additional organizations bv writing suites of in-

dividual programmes. Quite apart from the pro-

hibitive cost, there are just no: enough analysts

and programmers available to cope with in-

terchange Or. this basis.

Obviously, the long-term solution is to adopt

standard messages using standard software.

Some industries with particularly urgent needs
have, in fact, already developed their own stan-

dards, notably those now employed in banking
and airline computer systems. Currently, some
Hi per cent of all clearing bank transactions and
probably well over 90 per cent of airline com-
munications arc dealt with in this way. Not
every group of interests, however, has rhe
necessary expertise to devise independent stan-

dards, especially where messages arc required to

cross sccror boundaries.

BSI’s new DIAL system aims to provide a

common facility to all branches of industry,

Commerce and administration having access to

computer services. Bar: 1 of ’.he Draft describes

a general- purpose language for :hc interchange
of machine-readable data with a minimum of

negotiation or agreement, It contains:

(1) A basic grammar, suitably precise for com-
puter processing, with extensions to meet
specific applications.

(2) General recommendations for the represen-

tation of frequently-occurring categories of
data.

(3) Administrative arrangements for data in-

terchange.

DIAL is intended for use with any in-

terchange medium including:

(a) Telecommunication networks providing
simultaneous transmission

(b; Telecommunications networks using a

store-and-fonvard service

(c) The transfer of physical media such as mag-
netic tape

The language is independent of the applica-.

lions and equipment used and has a structure

that permits the necessary degree of manual
processing to ensure operational integrity and
flexibility. In the interests of compatibility it

uses a set of characters (letter, digits and
symbols) which arc restricted to those available
on virtually every computer, so that messages
can he sent to anyone regardless of the type and
make of the equipment at the receiving end.
Another important asset is that DIAL is com-

patible (most of it identical) with the standards
produced for international trade procedures by
SITPRO (the Board for the Simplification of
International Trade Procedures) which arc ap-
proved by the United Nations. Thus, although
DIAL will become a British Standard for in-

ternal UK use it is compatible with international

equivalents - an important consideration for
organizations operating both at home and over-
seas.
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Broadcasting
"radio data"
Details of the BBC's experimental broadcasting

of digital signals for programme labelling^ called

“radio data’’(News, September issue’, were

revealed by Dr S- R. Ely, BBC Research De-

partment, at a recent IERE conference, on

“Radio receivers and associated systems" at

Leeds. (And further information became avail-

able in a BBC Research Department report, RD
1981/4 “V.h.f. radio-data: experimental BBC
transmissions” June 1981.) The system, de-

veloped jointly by the BBC and Tclcvcrket ol

Sweden, has been used on three BBC v.h.f.

sound transmitters in the London area. Radio 2,

Radio 4 and Radio London, in experiments

running since April this year.

The digital data is conveyed on a 57kIIz

subcarrier which is phase-locked to the third

harmonic of the 19kHz pilot tone of the stereo

transmission. Frequency tolerance of this

subcarrier during stereo broadcasts is ±6Hz. It

is added to the stereo multiplex signal (or a

monophonic signal) a: the input to the

v.h.f./f.m. transmitter. Peak deviation of the

main carrier due to the 57kHz subcarricr is

about ±2.25kHz.

This subcarricr is double-sideband

suppressed-carricr, amplitude modulated by the

digital data, which has the form of a bi-phase

data signal with a bit rate of 1187.5 bit's. (The

method of modulation may be considered as a

form of two-phase p.s.k. with a phase deviation

of ±90°.) The bit rate is in fact, derived by

dividing the transmitted subcarrier frequency

by 48. But this division ratio may occasionally

be altered to 50 or 46. to facilitate phasing of the

transmitted code words, in such a way as to

insert or delete one 57kHz cycle in each half of

the bi-phase symbol corresponding to a data bit.

Data is arranged in 114-bil blocks, giving 625

blocks per minute.

About 35% of the available data channel capa-

city is being used at present to transmit the most

likely tvpcs of message required, including the

network name (c.g. BBC R4 - see September

News picture) in ASCII code for display pur-

poses. The remaining 65% of the capacity is

packed with dummy data from a pseudo-ran-

dom binary sequence generator.

Currently these radio data transmissions arc

being received by special BBC v.h.f. receivers

containing circuitry for demodulating the

57kHz d.s.b.s.c. a.m. signal and dccuding the

bi-phase digital symbols. The first operation is

to recover the 57kllz subcarrier from the

suppressed carrier d.S.b. radio data signal. I his

is then used locally in a synchronous demodula-

tor to recover the digital modulation at 1187.5

bit's. Before the synchronous demodulator,

though, a 57kHz bandpass filter is inserted to

C.b. legalized
November 2 is the date set by the Home Office

for the start of legal c.b. operation in the UK,
on the 27MHz and 934MHz bands, using fre-

quency modulation. Licences costing £10 will

allow operators to use up to three sets.

\
The relevant specifications are set out in

Home Office publications MPT1320 (27MHz;

and MPT 1321 (934MHz), obtainable from

HMSO at £1.9$.

Within a day of the Home Office announce-

ment, Wireless Wmd has already received a

protest from the Citizens’ Band Association,

pointing out that the choice of freq^cies

means that the UK and European systems are

incompatible, and claiming that the. new stan-

dard will render aircraft more vulnerable to

interference than the illegal system.

attenuate the comparatively large amplitude

sound signal components in the multiplex sig-

nal.

The stream of bi-phase digital data is then

recovered by a symbol decoder described as an

integrate and dump decoder*. For decoding

purposes the 1187.5 bit's rate must be available

locally as a clocksignal. This is obtained by

dividing down the recovered 57kHz subcarricr

bv the 48 divisor mentioned above and correctly

phasing the resulting 1 187.5 bit's dock relative

to the zero-crossings of the recovered bi-phase

coded data stream.

Last year this BBOTcleverkct system, to-

gether with three other similar ones, from

France, Holland and Finland, were field tested

in the Bern region of Switzerland, using a Swiss

PTT broadcast transmitter in the mountains. In

these conditions, all four systems were found to

suffer from a high mean bit-error-rate of 10 to

20%. The principal source of errors was thought

to be multipath propagation causing programme

signals to intrude into the data channels.

However, with two of the systems using a high

frequency subcarricr (BBC’Televerkct on

57kHz and TDF (France) on 58.3314kHz),

70% of data blocks were received without error,

as against two systems using lower subcarricrs

(NOS (Holland) on 16.625kHz and YLE (Fin-

land) on 19.6kHz) which gave only 10% and

27% respectively of data blocks received error-

free.

A firm specification for a Western European

standardized radio data system will eventually

be decided by the EBU

.

* French,R-C. "Error performance of p.s.k. and

f.f.s.k. subcarricr data demodulators,” The Radio and

Ele< ironic Engineer 46. 11, pp. 543-54$, 1976. Also

Norton, J.J. "Drop your costs but not your bits with a

Manchestcr-data decoder”, EUaronic Design, 27, 15,

pp. 110-116, 1979.

Two-way
wrist radio

by year 2000
A two-way wrist radio will become a reality

by the year 2000 as a result of communications

satellite developments, according to the I-ock-

hecd Missiles & Space Company.
Lockheed engineers in California are de-

veloping a 180-foot demonstration version of a

communications satellite antenna suitable for

transport on the Space Shuttle. Once in space,

such an antenna would be unfurled and look

much like a huge umbrella. It would act as a

highly sensitive receiver of low-power signals

from Earth which it would re-broadcast at high

levels to designated areas. Thus, a small, low-

power radio - even worn on the wrist - using

a simple amenn3, could transmit voice using the

satellite as a signal booster and switchboard that

would beam transmissions to selected parts of

the earth, such as remote areas without tele-

phone lines.

Other potential uses for the advanced antenna

arc radiometry - the measuring of tempera-

tures. snowpack, moisture content on Earth -

observations of great value to agriculture; radio

astronomy, and radio telescope applications.

The antenna with its communication satellite

could be launched by the Space Shuttle into a

geosynchronous orbit 22,300 miles above the

Earth’s equator. On site, the antenna would be

deployed automatically.

Present communications satellites used in

Engineers
study social

implications of

technology
Electrical and electronics engineers in the USA
are tc investigate “the impact of -technology on

society, including both positive ami negative

effects, the impact of society on the engineering

;

profession, the history of the societal aspects of

electro-technology, and professional social and

economic responsibility in the practice of engi-

neering and its related technology".
'

'
ft

. ..

.

'

These arc the stated interests of a new group,

the Society on the Social Implications of Tech*;

noiogy, now being set up byMho lF.EE in New
York. I', will publish a journal, -the WEE Tech-

nology and Sociery MagastW, the fiiit' issue
:
of

which will appear in- early 1982. The Society's;

administrative committee wilt consist of repre-

scutarivcs from each of the IEEE’s seven techni-

cal divisions together with its. own officers 3iid:

elected representatives. Although it . will he in-

terested in ethics and will publisharticles on the.

subject, the new society will not have sole, res*

ponsibilefy for developing ethical standards

within the IEEE. Further information can be

obtained from Robert J. Bogurnil, 530W. 112th

St.
,
New York, N.Y. 10025. USA.

Two UK organizations recently set up to

study this field arc the Technical Change Centre;

(News, April issue) and the New. Technology

Research Group at Southampton University

(May issue, p. 53). \

commercial communications, including televi-

sion, require elaborate antenna systems on

Barth. The antcnnasatcllite system envisaged

by Lockheed - because of its great sensitivity

and beam-aiming ability would enable users

to communicate nationwide using simple

transmitter-receiver units.

Simulator aids
reactor safety
An Advanced Gas-coo!cd Reactor (AGR)
training simulator has been ordered from Mar-

coni Space and Defence Systems (MSDS) to

assist in training operators at HunterSton ‘B’

nuclear power station in Scotland-

The order, which comes from the South of

Scotland Electricity Board, is valued at approxi-

mately £3 million and results from feasibility

studies carried uul by MSDS since 1973 for

both the SSEB and the Central Electricity Gen-

erating Board.

The simulator, which will be the first in the

world to provide total realism in terms of accur-

acy and speed in a nuclear power station control

room, is to be installed at the Huntcrston ;B’

site by mid- 1983.

The principles used in the design of the AGR
simulator can be used equally for a pressurized’

water reactor (PWR). The PWR is based on

American technology and is similar to that

involved in the accident at the Three Mile Is-

land power station, Harrisburg, Pennsylvania

two years ago. Marconi hopes to gain significant

export orders as well as further orders from the

UK in support of the universal drive to maintain

high training standards for operators in nuclear

power plants.
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LaserVision
delayed
When video disc systems were first introduced
into the United States, the suppliers were
swamped with demands for more and more
discs and could not produce them quickly
enough. This led to disappointments and disil-

lusion amongst the customers. This is the prin-
cipal reason why Philips have decided to delay
the launch of their LaserVision system in the
UK. Originally planned for Autumn 1981,
Philips now say that they will “launch in the
UK when we have sufficient numbers of discs to
support our initial catalogue of titles”.

Jimmy Dunkley, the divisional director of
LaserVision, admitted that they had some pro-
duction difficulties at their Blackburn disc

pressing plant which he described, rather coyly,
as "progressing up the learning curve”. In order
to meet the higher level of demand for discs
which predictions indicate, additional plant is

being installed to increase the pressing capacity.
Player production has commenced in two fac-

tories in Europe to supply the needs of the UK
launch.

Philips have also revealed some of their plans
for uses of the disc system. Of course it is highlv
suitable for feature films, but it may also be
used, for example to store the contents of a

reference book. A large illustrated encyclopae-
dia can he stored on the 54,000 frames available

on each side of a disc and any particular frame
can be found and then displayed on the tv

screen. Philips are directing their attention to
users of instructional, educational 3nd business
communication programmes.

Technical details of LaserVision and other

disc systems were published in our September
issue.

Microcomputers
in schools —free
An enterprising businessman in Berkshire, Mr
Len Lewis of Audio Systems Components Ltd,
in Theale, has come to an arrangement with the
local school whereby he will provide len Com-
modore Pet microcomputers for the free use of
the school. He gets in exchange the classroom
space to hold evening classes for courses in com-
puting for adults.

Mr Lewis told us that his project was not
entirely philanthropic since he hoped to break
even on the basis of well-attended classes, “but I

like to think that any profit will be all the better
for knowing that the school children are benefit-

A LaserVision disc at a visual inspection station at
the Blackburn disc-pressing plant. Discs ore pro-
duced under 'clean room' conditions like those
neededforintegrated circuit production.

ing too”. He plans to plough back some of the
profits from the evening classes by purchasing
peripherals, to finance a users’ group and to
organise a project team to develop educational
software. He also told us that he thought of the
scheme after reading our report of the Govern-
ment's Microcomputers in Schools scheme in

the June 1981 issue of Wireless World.

Engineering
Council
chairman
Electronics engineers will note the fact that the
chairman of the new Engineering Council is to

be Sir Kenneth Corfield, for, although Sir Ken-
neth is by training a mechanical engineer, he is

of course chairman and chief executive of Stan-
dard Telephones and Cables Ltd, the ITT sub-
sidiary. The Engineering Council, which at the
time of writing is about to receive a Royal Char-

ter, is the Government's response to the propo-
sals of the much debated Finniston report on
the engineering profession. It is widely seen as a
watered-down, and cheaper, version of what
Finniston wanted (for example, die chairman
will be unpaid and part-time) with little real

power to make much needed changes. Finniston
called for an Engineering Authority that would
be a statutory body, funded by the government
and with members appointed by the Secretary
of State for Industry; it would have been ac-

countable to the government for the use of its

statutory powers and for money voted to it by
Parliament.

The objects of the new Council will be “to
advance education in, and to promote the
science and practice of, engineering .... for

•die public benefit and thereby to promote in-

dustry and commerce" in the UK. Apart from
this and other similarly vaguely stated duties,

the Council will have the more specific task of
forming a register of professional engineers,
technician engineers 3nd engineering techni-

cians. Since the existing Engineers' Registration
Board is run by the Council of Engineering
Institutions, it would appear that the CE1 will

have to hand over this register - and also its

power to award the title "Chartered Engineer”
to the new body. But these transfers will

depend on the agreement of the CEI, in the

form of a two-thirds majority at an extraordi-

nary general meeting.

High street battle of personal computers
Two items of news which affect the microcom-
puter came out at about the same time. One was
that the mainframe computer manufacturer,
IBM, is to market 3 micro. There have been
many analyses of the impact this will have. 'Hie
Venture Development Corporation in America,
who produce many market analyses, have pub-
lished a study which indicates that by "placing
its seal of approval on low end computers, IBM
will spark growth in the market for both per-
sonal and small business computers. It will be
some time, though, before IBM captures a sig-

nificant share of the personal computer market.
IBM will have to strengthen its position with
regard to distribution channels and applications
software before Radio Shack [Tandy! and
Apple will have anything to worry about". Y'DC
also points out that the [American

|
home user

thinks that games arc of the first importance and
that users would not buy a home computer that

didn’t have Space Invaders. IBM are selling

their computer through the Scars Roebuck mail

order catalogue and through the US Compu-
tcrland chain of retail stores.

Another analysis from Gnostics Concept gives

a different answer. They suggest that the basic

version of the IBM personal computer has a

higher specification and a lower price than the
Apple II and the full system is also better and
cheaper than the Apple III. So the battle has
started but at present IBM have no plans to

market outside North America.

The UK domestic market is also hotting up,

however, with the news that the Sinclair ZX8I
is to be sold in selected High Street benches of

W. H. Smith & Son. Boots, Argos and Rumbe-
lows are all planning to test-market the Texas
Instruments’ TI 99/4. Boots and Smiths arc also
planning to Sell the Commodore VIC 20 compu-
ter, but at present there arc enough to go
round and Commodore will be selling onlv
through computer shops. The VIC 20 has been
beset by delays in production and by a lack of
software packages to go with it. Ii is thought
that the machine will be launched towards the
end of rhe year.

Another ‘dark horse' waiting on the sidelines
is the BBC microcomputer which has no: been
released at the time of writing but offers a high
specification at a low price. The BBC plans arc
to sell through mail order only, but die prolifer-

ation of high street outlets might get them to
change their minds.
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Display aid for

microprocessors
Oscilloscope interface for alphanumeric information

by Dr K. Padmanabhan, Ph.D., M.I.E.E., and A. P. Senthilnathan

When developing, testing or repairing

complex digital circuits, particularly

microprocessor based systems, a

means of displaying information is

helpful and often essential. A
convenient method of displaying data

is on an oscilloscope, and this

interface enables up to four lines of

information to be displayed

simultaneously.

The circuit is connected to the address and

data lines of a microprocessor system and

provides X and Y inputs suitable for a

5MHz oscilloscope. The design is based on

a simple ASCII character generator which

uses a dot matrix display. A surplus

MK2002 is shown in Fig. 1 ,
but any char-

acter generator which gives column out-

puts can be used. The display comprises

four rows of 16 characters, each formed

from a 5 x 7 dot matrix. Three dot spaces

are used between characters and three line

spaces between rows. The display docs not

use Z-modulation to produce the charac-

ters, instead character information is

achieved by switching the Y-axis for each

dot on a line. This by the simulated display

produces a positive and negative image as

shown in Fig. 2, and either or both can be

viewed by adjusting the Y-sbift control.

The circuit uses a 555 clock running at

100kHz for the dot timing, and a 4011

time-base generator operating at around

600H2 for the X-axis line generation. The

character generator is provided with AS-

CII data from a 128 x 8 static r.a.m. and,

as the MK2002 is a m.o.s. device, a t.t.l. to

m.o.s. interface is provided by two 7426

high-voltage NAND gate i.es and a 74141

one-of-ten decoder-driver.

Clock pulses arc gated to a 4024 7-stage

column counter which drives the column

decoder through eight steps and changes

the column selected for each character. At

the end of every 8th count, the r.a.m.

address is incremented by the address

selector to present the next character on

the same row. After accessing and display-

ing 16 characters on the first line of the

first row, the clock gate is disabled by a

flip-flop which detects the 128th count

from the 4024.

On the next line the clock gate is

enabled by the rising edge of the time-base

signal and the row counter advances by

one. In this way the 4158 advances for ten

successive lines, out of which seven pro-

vide the display and three provide line

spacing. After line 10, the remaining three
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rows (10 lines each) follow in the same

manner except that the memory address

count continues from 16 to 64 because

address lines A4 and A5 arc connected to

the second stage of the 4518. This stage

counts up to five because only four rows of

characters are used.

Column output information from the

MK 2002 is selected during each of the

seven lines by a 74151 l-out-of-8 switch

which is addressed by the 4518. The lines

are shifted below each other by adding

weighted outputs from the 4518 and driv-

ing the Y-amplifier of the oscilloscope.

Video shift information from the 74151

output is also combined by the CA3130.

Data from a microprocessor is fed to the

memory by a 74365 unidirectional buffer.

Six data lines arc used as only six lines arc

needed for the capital letters in ASCII

code. The 64 characters stored in r.a.m.

are continuously displayed on the c.r.i.

until the data is changed by switching the

r.a.m. address to the microprocessor via

the 74157 address selector, and enabling

the 74365 with the latch output. For stor-

ing data, the 7475 is loaded with a 1 and

software instructions load the r.a.m. Soft-

ware then resets the latch by loading a 0

into it which also switches the r.a.m.

addresses back to the counters.

The address decoder selects the display

r.a.m.. which here is given the addresses

0800 to 087 F. However, in many
microprocessor systems full address de-

coding is not necessary. Fig. 3 gives an

example of the software necessary for

Fig. 2. Dot matrix display formal. Because
the Y-axis is switched to produce dots on a

line, positive and negative displays are

shown simultaneously.

displaying data and a legend on four lines

in locations 0180 to 01C0 using an 8085

processor.

Part two describes hardware modifications

for 8-line operation and programming de-

tails for a 27 16 character generator.

Fig. 3. Software example for an 8085
processor

PUSH D
PUSH B
PUSH H
SUB A
INC A Make Accumulator 1

LXI H00 18 Point to latch address

MOV M.A Sets selecting latch

LXI D00 08 Point to display r.a.m.

MVI B 40
LXI H 80 01

MOV A.M Store the character in

r.a.m. address

STAX D
INX D
INX H Increment memory

address

DCR B Count for 64

JN2 LOOP
SUB A
LXI H 00 18
MOV M.A Resets the selecting

latch for counter access
to r.a.m.

POP H
POP B
POP D
HLT
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Electronic Displays ’81
With the continued success of Electronic

Displays, this year’s show was held in the

more spacious Kensington Exhibition

Centre, and attracted 55 exhibitors. Unlike

some other areas of electronics, the display

market docs not seem to be seriously

affected by the economic troubles. Several

exhibitors were showing new products

which had just been “unpacked” and they

could not yet give prices or delivery.

L.c.ds - the fastest

growing technology

Because the traditional weaknesses of

liquid crystal displays are steadily being

overcome, they arc now receiving a great

deal of attention from many equipment

makers. This trend was reflected by the

large number of exhibitors, nearly a third,

who were offering custom or ready-made

displays. Most development effort at pre-

sent is aimed at increasing the step-res-

ponse and temperature range of the fluids,

and increasing the size of displays which is

ymgjNm*MflMamB§-

A 235mm square plasma panel from
Thomson-CSF which offers a resolution of

512 lines x 512 points.

limited by the sealing process on the glass

plates.

Most manufacturers are improving their

hermetic sealing technique and conse-

quently arc offering much larger display

sizes. Several exhibitors were demonstrat-

ing 7-scgmcnt and dot-matrix displays

with character heights above 80mm. Lucid

displays announced a new range of devices

with an extended temperature range of

-30 to +85 deg. C.

More distributors want a

piece of the action

New names in the l.c.d. business include

Bulgin, ITT and Racal. Bulgin arc now

marketing the Data Images (a splinter

company from LXD) range of displays

which includes two and four-inch charac-

ter sizes. These displays are supported

with electroluminescent backlights and

Bulgin’s own range of bezel assemblies.

ITT Meridian have recently signed an

agreement with the Japanese manufacturer

Epson who claim to have produced the

first range of long-life l.c.ds. These devices

offer an expected lifetime of 100,000 hrs

instead of the usual 50,000 hrs. Racal's

stand generated a lot of interest following

their announcement of a new l.c.d. divi-

sion which can offer a custom design and

manufacturing service for colour and large

area displays.

Two innovations from this division are a

display electronic module (d.e.m.) and a

reconfiguring display/keyboard. D.e.m.

new set of prompts in a similar way to the

"menu” on a computer v.d.u.

Flat-panel displays are

replacing c.r.ts

Flat-panel displays using liquid crystal,

electroluminescent and plasma technology

were all demonstrated as alternatives to the

conventional bulky c.r.t. display. Hitachi,

a newcomer to the show, claim to manu-

facture over 50% of the world l.c.d. out-

put, including flat-panel types. One disap-

pointment, however, was the “non-

arrival” of Hitachi’s prototype l.c.d.

colour television. Exhibits which did ar-

rive included a new range of colour 7-scg-

STAHT
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Mhz |direct|

1/ tj-ylx HZ
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nrrr A of* Li I

SCAN
|

Hfcofc AHt^H
_ LTD.m — |manual|

1 MEMORY

Flat screen electroluminescent displays

from Sharp.

combines a l.c.d. and thick-film tech-

nology to produce a single display driver

module. The l.c.d. backplane forms a

thick-film substrate which carries the

necessary circuits to produce, for example,

a complete frequency counter and display

module. This system allows the display to

be used in the transmissive mode without

the obstruction of a p.c.b. Ratal’s reconfi-

guring display.'kcyboard combines a l.c.d.

with a touch-sensitive switch, when
pressed, reconfigures the display to show a

A An example of Racal's reconfigurable key-

board/display.

ment displays and a 64x200 dot-matrix

display for larger characters. To support

their range of displays, Hitachi have also

developed a 4-bit c.m.o.s. microprocessor

which will directly drive l.c.ds.

G.E.C. have produced an 80-charactcr

d.c. electroluminescent display panel

which only requires 8 and ±60V supplies.

Each of the 80 characters is formed by a

3x7 dot matrix and they are arranged in

four rows. The display panel is supplied

with two circuit boards which provide

supply regulation, data organization, char-

acter generation and display drive. A 128-

charactcr set is standard, but special char-

acter sets can be provided.

A 235mm square a.c. plasma panel from

Thomson-CSF comprises 512 lines of 512

points. This panel can be used for display-

ing graphics where each point is indi-

vidually addressed. Alternatively, for al-

phanumeric operation, 64 iincs of 85 5x7
characters or 32 lines of 64 7x9 characters

«ui be produced.

The three-day exhibition was supported

bv a conference which presented 24 papers

covering display device technology,

teletext, display systems, and display ap-

plications. Reprints from these sessions

and those presented at the 78, 79 and 80

exhibitions arc available from Network,

Printers Mews, Market Hill, Buckingham,

Bucks.
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.b. frequency synthesis
Generating 40 channels for 27MHz
by E. F. da Silva, M.Sc., Ph.D.

This article reviews the digital
frequency synthesizer systems which
can be used to generate the crystal-
controlled frequencies required for 40 -

channel British citizens' band
operating at 27 MHz. A practical
design is also described which
provides 40 channel operation.

The lower and upper frequency limits of
c.b. are 27.601250 and 27.991250MHz,
with a channel spacing of 10kHz and a
frequency tolerance of 1.5kHz per chan-
nel. The carrier is frequency modulated
wiih voice transmission and the maximum
frequency deviation is 2.5kl Iz. In addition
to the frequencies shown in Table 1,
another set of forty frequencies (transmit
frequencies and receiver intermediate fre-

quency) must be supplied for the local
oscillation in the superheterodyne re-

ceiver. In view of the requirements for
frequency stability, manually controlled
variable-tuning oscillators arc not practical

and, if direct crystal-controlled oscillators
are used, frequency multiplication and/or
mixing will generally be necessary to

produce the required frequency deviation.

Unfortunately, frequency multiplication
and mixing produce harmonics and in-

crease the cost, so a cheaper and more
practical method is desirable. The availa-

bility of high-frequency low-power
c.m.o.s. i.es now makes frequency synthe-
sis a practical alternative. An ideal synthe-
sizer for c.b. would comprise one or two
i.es but, as there arc no dedicated devices
available at present, standard components
must be used.

The basic frequency synthesizer as
shown in Fig. 1. comprises a voltage-
controlled oscillator operating at frequency

/o- This frequency is divided by a
programmable divider-counter N, to
produce a frequency/,, which is compared
with a reference frequency f. The dif-

ference between these two frequencies is

translated into a d.c. voltage which con-
trols the v.c.o. so ihat/n = /,. BecausefQ =
‘\/n - -Y/n fo is locked to the reference
frequency bv the programmable divider.

In practice/- is normally chosen to be the

Irequency channel step or spacing, i.c.

10kHz for 27MHz c.b., or a sub-multiple
ol the channel spacing so that integer
changes in X will step the output fre-

quency to the required operating fre-

quency.

Direct synthesis for c.b.

The block diagram of a direct synthesis
system, shown in Fig. 2., is similar to Fig.
1. except that a presealer, K, is connected
between the programmable divider and

Table 1 . Allocated frequencies for the 27MHz citizens' band

27.601250
27.611250
27.621250
27.631250
27.641250
27.65*250

27.661250
27.671250

27.681250
27.691250

27.701250 27.801250 27.901250
27.711250 27.811250 27.911250
27.721250 27.821250 27.921250
27.731250 27.831250 27.931250
27.741250 27.841250 27.941250
27.751250 27.851250 27.951250
27.761250 27.861250 27.961250
27.771250 27.871250 27.971250
27.781250 27.881250 27.981250
27.791250 27.891250 27.991250

Low pass fitter Voltage controlled oscillator

Correcting voltage

Phase comparator

F o/p

Drogramnable frequency divider

Reference frequency

oscillator tp and divider *R

Fig. 1. Basic frequency synthesizer system.

Prcgr ammatjle trequency 1

divider -N

Low

T-

Phase comparator
|-

fixed frequency divider or

prescaler -rK h
Co/p

Voltage controlled

oscillator v.c.o.

Fixed frequency

divider tR H Crystal controlled

reference oscillator fx

Fig. 2. Direct frequency synthesizer which uses a presealer between the programmable
divider and v.c.o.

Fig. 3. Mixing type of frequency synthesizer. The output frequency is mixed with a crystal
oscillator siqnal to produce an intermediate frequency.

-j^ov^as^Ute^^J-

nic/p

v.c.o.

Phase comparator H Programmjole counter -Nh Mixer

Fixed reference

divider -R H C*yst»| reference

frequency fx
Crystal oscillator fc
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v.c.o. The prescalcr is necessary because

c.m.o.s. programmable counters are not

readily available for direct operation at

27MHz. Also, crystal oscillators operating

at a reference frequency of 10kHz are gen-

erally bulky and expensive, so it is more

of 22081-22393 to cover the band of

transmitting frequencies, and the refer-

ence frequency would then be 125Hz.

However, this low reference frequency will

limit the capture range of the phase com-

parator, present difficulty in low-pass ftl-

Flg. 4. Practical design fora mixing synthesizer L, is 13 turns of0.25mm wire on a Neosid

A7 assembly.

convenient to use a higher crystal fre-

quency and divide it for the reference fre-

quency.

As mentioned earlier, the channel spac-

ing is 10kHz, the lowest transmit fre-

quency is 27.601250MHz and the highest

transmit frequency is 27.991250MHz. The

factors of these frequencies are 2 x 5 x 5

X 5 X 5 x 220811 Iz, and 2 x 5 x 5 x 5 x

5 x 2239Hz respectively. With c.m.o.s.

programmable counters restricted to

around 10MHz at 5V, a -HO prescaler

would give programmable-counter ratios

tering and also cause a large change in N

because At = (/channel
“ ^ ~ fx>m

Therefore, eight steps in N will be re-

quired for each channel change. A similar

system has been described by RCA ior

American citizens' band transceivers.

Synthesizer mixing methods
A block diagram of a frequency synthe-

sizer using mixing is shown in Fig. 3. 'Hie

output frequency f0 high, 27.991250MHz,

is mixed with a 26.591250MHz crystal os-

cillator, /0 to produce an i.f. of 1.4MIIz

which can be fed directly to the program-

mable divider-counter. The advantages of

such a system arc, the reference frequency

can be made equal to the channel spacing,

a presealer need not be used for c.m.o.s.

programmable counters, the total division

factor is greatly reduced which increases

the loop bandwidth, more easily divisible

frequencies can be chosen and the frequen-

cies arc lower, which eases production

techniques. A disadvantage is the addi-

tional cost of a mixer and crystal oscillator.

However, this cost is greatly offset by the

saving in logic circuits which would nor-

mally be needed to generate the local oscil-

lator signal.

Local oscillator frequencies

The set of forty local-oscillator frequencies

for the transceiver when receiving can be

obtained in several ways. The programma-

ble counter can be made to perform an

additional count when the transceiver is

operaring in the receive mode. For

example, with fo at 27.991250MHz, /, at

10kHz, a division ratio of 140, and a re-

ceiver i.f. of 460kHz, the local-oscillator

frequency must be 27.991250 + 0.460, i.c.

28.451250MHz.
This frequency can be generated by let-

ting N count initially to 140 (the figure set

by the operator), inhibiting its output and

then setting N to count an additional 46

steps (460kHz - 10kHz), i.c. a total of 140

+ 46. At the end of this count an output

pulse is fed to the phase comparator. The

additional 46 steps can be produced auto-

matically by using multiplexing devices

such as the 4019. This system produces

local-oscillator frequencies greater than the

transmit frequency by the chosen i.f., but

it can be more costly with the additional

i.es.

An alternative scheme uses early zero

detection where, instead of letting the

programmable counter reach its full count

of 140, the count is stopped a: 140 -46, i.e.

the 94th step. Therefore, the frequency /„

will initially be greater than the reference

frequency and it will cause the phase com-

parator to decreases the v.c.o. frequency

until it is 460kHz below its initial fre-

quency of 27. 991250MHz.

A third scheme, only applicable to fre-

quency mixing systems, is simply to switch

in an alternative crystal which is offset

from the transmit frequency by the re-

ceiver i.f. This method permits either high

or low injection of the receiver local oscilla-

tor and is relatively easy to implement.

Practical circuit

A frequency synthesizer using the mixing

method described above is shown in Fig.

4. The crystal rcferencc-oscillator fre-

quency/; is produced by a 1MHz crystal.

No tuning controls are needed, and the

frequency divider chain h- R is incorporated

within the 1456S phase comparator i.c.
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The division ratio has beer, programmed ro
100 and the reference frequency is

therefore 10kHz. The programmable di-

vider-counterdivides over the range 101 to
140. The units and tenth part of the divi-

sion ratio is incorporated in the 14569 and
is controlled externally by binary switches
connected to the DpA and DpB inputs
respectively. The hundredth part of the
progammable counter in incorporated in

the 1456S in conjunction with the phase
comparator. This part of the counrer is

hard-wired to divide by 1, so no switch is

necessary. The local oscillator frequencies
arc obtained by switching in the 27.051250
MIIz crystal in place of the
26. 591250MHz transmit crystal.

Fig. 5
. Typical spectrum around the carrier

for the circuit in Fig. 4.

To adjust the synthesizer, set the thumb-
wheel switches to 20. i.e. a frequency-division

ratio ol 120, and check that the transmit crystal

is being used. Adjust Lj in the v.c.o. until the

l.e.d. turns off and then set the voltage at

point A to 2.6V. If a counter is available,

check rhat the output frequency is

27.791250MHz, Set the programmable coun-
ter switches through positions 1 to 40 and
check that the frequencies agree with Table 1.

Switch in the receive crystal, step the

programmable counter switches from 1 to 40
and check that the output frequencies are
460kHz above the corresponding values in

Tabic 1. ihe synthesizer is now adjusted and
should produce a spectrum similar to that

shown in Fig. 5.

Further reading

1. Home Office Publications. "Open Chan-

July 198?"’
Citi2Qns ' bar,G radi°. HMSO.

2. Dance, B.. "Digital Tuning Systems”.
tlectronic Industry. :>.41-4S. June. '981.

3 RCA application note ICAN 6374. “Apo i-

cat.ons of the COS/MOS CD4059 p-oyrarr-
mable Civde by M counter", Diaital fre-
quency synthesis for FM tuners''and CB
transceivers.

4. RCA application note ICAN 6716. “Low
Power Digital Frequency Synthesizer utiliz-
ing COS/MOS ICs".

Books
Semiconductor Data
Book,
compiler A. M. Ball

184 pp.. paperback
Newnes Technical Books, £5.50
Those familiar with the Radio Valve and
Semiconductor Data Book, last published in
1975, will he pleased to know that a new edition
- the eleventh - is now published. Valves
have finally taken their leave and left the field
open for a full range of discrete Semiconductor
devices.

In format, the book is very similar to its

predecessors, giving a number of the most im-
portant characteristics against each type
number, the main listing being followed by a

section oil pinout derails and list of devices com-
parable to each type - though this is not cross-
indexed.

Electric Circuit Theory,
by R. Yorke

1

331pp. , hard and paper packs
Pergamon Press Ltd. £13.00 (£6.50)
l>r Yurkc's intention was to provide first-year

university students with a course of reading on
circuit theory “of modest complexity and
length”. The mathematics needed for an appre-
ciation of the text do not, therefore, extend
beyond A-level.

Chapters or, a.c. .md d.c. circuits by the
steady-state and transient analysis of linear cir-

cuits in the time ar.d frequency domains bv
means of exponential and Laplace transforms.
Chapters on network analysis include introduc-
tions to Kirchhoff, Thevenin and Norton, topo-
logy. the superposition theorem and the fre-

quency response of networks with attention to

poles and zeros and the Bode plot. The final

chapter deals with the transmission of power in

polyphase lines.

Throughout the book, the author is careful to

include a large number of problems (answers
given) and a short bibliography is provided.

Radio and Television
Servicing,
Ed: R. N. Wainwright.
815po., hardback
Macdonald, £17.50
This is the latest ::i a long scries of books well
known to those engaged in repairing dumcs-ic
receivers. I: consists of manufacturers' servicing

information circuit diagrams and alignment
details at least and. in some cases, a more de-
tailed description - of several hundred 1980 SI

models of radio and television receiver, clocks,
tape recorders ar.d music centres from most of
the manufacturers, with a Supplement cor.

• fining information which has appeared since
’.he data sheets were published.

Computer
Consciousness,
by H. D. Cowey and N. H. McAlister
212 pp., paperback
Addison-Wesley, S4.95
Computers are complicated devices; and people

are jealous of status. The two together have
established a new social class of computer pun-
dit, ir. whose interest it is to baffle the public
with computerspeak. In turn, this has led to the
appearance of a great number of bqoks which
ret out to dispel the fog and explain computers

in simple terms. This is one such book.
Unfortunately, since computers arc indeed

complicated, it is barely possible to explain

them simply. No amount of weird cartoons or

whimsical headings will make the subject easier

to understand. This is a tentative book: in com-
mon with far too many of its kind, it spends
much of its time looking at computers from a

distance without ever coming into contact with
them, and gives the feeling of listening to an
endless overture when one would really like the
opera to begin.

Faced with a computer, most lay people (to
whom this book is directly addressed) will ask
“What will it do?" They will not find the ans-
wer here — there is much vague generalization
and background, but not much to help a busi-

nessman decide whether a computer would as-

sist him or not. There is a need for a text which
will debunk the subject in a helpful and
concrete manner. This is not it.

Linear Integrated
Circuits
by Sol D. Prensky and Arthur H.
Seidman. 336 pp., hardback
Prentice/Hall International. £14.95
This is a practical book on the applications of
linear i.es for the engineer or technician written
at about tiie same level as Wireless World. It

covers op-amps, including testing and bread-
board work, power amplifiers, consumer and
communications circuits, regulators, digital in-

terfacing, phase-locked loops, and a-d and d-a
conversion. An appendix lists commercial de-
vices by type number and gives one-line des-
criptions and cross-references with the text.
Much of the material appears to have been ob-
tained from manufacturers’ application notes.
Seidman is a proiessor of electrical engineering
and the book is an expansion of an earlier
manual by Prensky, now deceased.

Analog I/O Design
by Patrick H. Garrett. 272 pp., hardback
Prentice/Hall International, £16.45
With the increasing use of digital computers to
process information in electronic systems, there
Is a new field of technology growing up con-
cerned with making analogue devices and cir-

cuits work in conjunction with them. This book
is on the design of analogue systems primarily
for computer input and output applications. It

is written to provide both a one-term course on
analogue application and compurcr interfacing
lor students and a reference work or. detailed
design for practising engineers. Most chapters
end with a set of problems. The book covers
instrumentation amplifiers, active filter design,
transducers, analogue signal processing, data
conversion devices including a-d and d-a, and
reconstructing the original signals from digital

outputs. Three experiments arc given in appen-
dices.

High-frequency
Application of
Semiconductor Devices
by Ferenc Kovacs. 391 pp., hardback
Elsevier, 78 US dollars

Written by a Hungarian author from a research

institute in Budapcsr, this expensive book is a

fairly deep and rather academic treatment of the

operation of discrete and integrated semicon-
ductor devices at high frequencies. Basic design
principles of many practical circuits are
discussed in the 24 chapters. The bulk of the

space is given to amplification, and the re-

mainder to oscillators, frequency convertors,

multipliers etc. The book is well illustrated and
has numerous tables and mathematical analysis.

It has an extensive, 15-page list of references.
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Introducing the first 4V? digit handheld DMM in a

market that’sbeen the exclusive domain of 3Vz digit

models. Until now . .

.

The new Keithley 135.

Combining outstanding specification with

impeccable performance. And confirming Keithley's

position as a major innovator in D.M.M. technology:

# 0.05% DCV accuracy

0 Five functions A
0 Low battery indicator

£ Full overload protection: 1000V max DCV,

1 000V peak ACV. 300V max Ohms

0 10 amp range A

0 ACV bandwidth to 20 kHz

Need a bench unit? Then take a look at the new \

Keithley 176. Five functions, 4>/2 digits, ±0.05%,

DCV accuracy, and full function annunciators.

Built up to a standard - not down to a price. A
Yet the 1 76 gives quality, 4V? digit performance m
at a cost some 3Vz digit manufacturers would 1

dearly love to match.

To find out more, fill in the coupon. And see ^
what keeps Keithley one step ahead

.
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300V
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Keithley Instruments Ltd
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This means that the supply voltage must

be greater than the maximum output

voltage. Also the break points must be

chosen so that the difference between out-

put voltages at two successive break-points

will be greater than the voltage drop across

the conducting diode (about 0.2V tor Ge

and 0.6V for Si diodes).

This strategy for picking the

necessary break-points in designing a

diode-resistor networks avoids

negative resistance values in the

result which saves computational

time. This simplifies diode-resistor

network design and makes it more
systematic than previously.

Resistor-diode networks are often

designed to meet a given non-linear input-

/v13.v23

v12.v22

-wv

uuipui jptvuiv.au\iii. v> •!*»*- o

diodes with the diode equation gives a

solution which is both accurate and

general'-2 , the choice of break-points

becomes a problem where the input is

limited 1 (V^IOV), especially for highly

non-linear functions. Contrary to the ideal

diode model* where any two points on a

curve such as Fig. 1 can be connected by a

straight line, it becomes obvious using the

diode equation that if two points are

chosen too close together they cannot be

realised. If two points arc realised close

together this sets up a condition whereby

the next points cannot be realised
1

. Phis is

mainly due to the need for negative

resistance values which are not practically

feasible. To avoid this difficulty a simple

strategy for picking the break-points is

needed.

Convex non-linearities

The non-linear input-output characteristic

of Fig. 1(a) can be met by the diode-resis-

tor network shown in Fig. 2(a). Design

equations, rewritten from Bello
1

, are

/D=/u[exp(VDi/T|VT)-lJ, «=

ViHi-Va+«=2 /

;-l

'=1—

V

For the ith diode initial condilions in equa-

tion are taken from the (i-l)th calculation

(i>2). Combining equation (2) written for

and with equation (1) solving for R u

in terms ofknown quantises gives

n _ vdc Va -i-Va-Vra
(3)

“ In Voc-Vn

For R-i and Ri\ to be positive, equations

( 1 ) and (3) show that the following two

conditions must be satisfied:

VDc> '/2> and t-l—*Ar
.

Fig. 1. Monoionically increasing non-linear

characteristics, with N-1 break-points,

synthesized by diode-resistor networks.

Fig. 2(a) Diode-resistor network for

realising monoionically increasing convex
characteristic of the type shown in Fig. i 'a),

(b) Diode-resistor network for realising

monoionically increasing concave
characteristic of the type shown m Fig. 1(b).

Btt
fcl—

R',?
C2

—'VW—

**.N *L.-

R21

This strategy was extensively used to

design diode-resistor networks to meet

given monoionically increasing convex

characteristics. Fig. 3(a) shows a typical

example for meeting the non-linear func-

tion

V'o= Vi— 0 .04V’?+ 0.001 Vl

with maximum input voltage of 4Y.

Concave non-linearities

The non-linear input-output characteristic

of Fig. 1(b) can be met by the diode-resis-

tor network of Fig. 2(b). Design equa-

tions, rewritten in a generalized form trom

Abuelma’atti2
, are

D V2i~ V'l X'.

Kli-Ru vu-vs
*

1-*N

i

2 l—Vai-i_y»»‘ i-V'a+i.

R%

lDi=l0[cXp(VDitl)VT)-lh i— 1—N

_ 1-V’p

/= 1—*i, i=l—A'.

For the ith diode, initial conditions in

equation (5) are taken from the (i-l)th

calculation. Combining equation (5;

written for j-i with equation (4) for Ru in

terms ofknown quantiiies gives

R\i/oi=Vli+ I
V2i- 1

” -

(iVi+^Di^-VDcX^i. - YA
Vz+Vdc

If the supply voltage V,x: is chosen so that

V'DC»V2i-.+ V/D: C6)

then

^ ' 1
“V2i* l

- Vi*-Vu+V 'A ‘ '7 '

For R-
i
and R>, to be positive equations

(4), (6)- and (7; show that the suppiv

voltage must he sufficiently larger than the
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Diode function generation
Simple strategy forchoosing break-points

by Muhammad Taher Abuelma 'atti, B.Sc., Ph.D., University of Riyadh



maximum ouiput voltage, and the break-
points must be so chosen that rhe dif-
ference between input voltages of two suc-
cessive points is greater than the difference

Fig. 3(a) Diode-resistor network for
realising function with maximum input
voltage of4V. (b) Diode-resistor network
for reahsipo the function Vo=Z{ -0.04\/i*£001 Vf with maximum input 3.5V.
Diodes are type IN5404.

between the corresponding output voltages
by an amount at least equal to the voltage
drop across the conducting diode.

This strategy was extensively used to
design diode-resistor networks to meet
given monotonically increasing concave
characteristics. Fig. 3(b) shows a typical
example where the non-linear characteris-
tic was expressed by

F<>=0.001V?

with maximum input voltage of 3.5V.
The means of selecting break points for

diode-resistor networks presented here is

intended to simplify the design of function
generators. Networks for monotonically
increasing concave and convex functions
illustrate the validity of the selection

procedure.
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1. V. G. Bello. Design of a diode
function generator using the diode
equation and interation, IEEE
Transactions on Circuit Theory, vol.
CT-19, March 1972, pp. 213/4.
2. M. T. Abuelma'atti. Synthesis of a
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December 1967, pp. 594-8.
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IN OUR
NEXT ISSUE
Millimetre-wave lens aerials. An easier way
of constructing metal plate refractor aerials, which hitherto
have not been popular because of manufacturing
difficulties. Dr Ken Smith gives design and construction
details for aerials in the 20-30GHz region.

Understanding light units. Electronics engineers
are having to use optical devices and techniques more and
more but have difficulty in understanding the various units
for measuring light. This interpretive guide is written
specially to help them.

Direct digital frequency synthesizer
generates sine waves in numerical steps, a 1 MHz output, for
example, being produced by stepping through the sine
table at a rate of 45° every 1 25ns and feeding the result into
a d-a converter. Range: 0-3MHz.

On sale

November 18
continued frorr page 49

Having first set the overhang, the car-

tridge is then twisted round slightly until

the two sighting holes at 110 and 49 mm
radii both align with the centre of the
turntable spindle as the arm is swung
inwards. Due to the offset of the overhang-
setting slot, this twisting round of the car-
tridge may slightly alter the overhang, but
the appropriate correction is easily made in

a second shot if necessary.

The amount of overhang provided by
the dimensions shown is in accordance
with the rule proposed in the above arti-

cle: ft= 2600/C where C is from arm pivot
to turntable axis, in mm. Needless to say,
the basic design can be used for any re-

quired overhang rule, the position of the
slotted hole and setting marks being
changed accordingly. The 2 mm holes are

only intended to act as setting marks, and
could be omitted in favour of short cross
lines.

The author has made up a gauge in

accordance with Fig. 2, and finds" it a
major improvement. He can now be cer-

tain, for the first Lime, that the required
cartridge position and offset angle are cor-
rect to something within 1° of error,
whereas previously an error of several de-
grees would have been possible.

• Cartridge alignment problem. A mis-
understanding over whether author’s cor-

rections had been incorporated into proofs
led to errors which must have made under-
standing R. J. Gilson’s October article dif-

ficult. Figure numbers were omitted and
although the diagrams were in the right

order some of the text references were
incorrect. On page 60 column 1. read Fig.

2 in line 5 for Fig. 1, Fig. 2 for Fig. 3,

and ir. column 3, Fig. 2 for the lower
reference to Fig. 3. Take the multiplica-
tion signs for addition signs in the Appen-
dix on page 61, formulae 4 a, b and c, and
also prior to 2 & 2.5° on page 60, column
1. Aiso in the Appendix, for the upper
formula 1, read (.Ll+R2-C2)/2LR

, whilst
in formula 4c should have been ft. Just
below the Appendix in column 3, insert a

stop after 13mm to end that sentence.
Apologies to Mr Gilson for this marring of
his constructive review of the tracking
problem.



Multichannel digital

recorder
Design requirements of the digital circuitry

by A. J. Ewins, B.Tech., Research Laboratories, London Transport

tape
01

In the first part of this article, the

author described the aims and design

concept of this economical

instrumentation recorder, which

employs a modified audio cassette

deck with added digital electronics. In

this second part, the additional

circuitry is outlined.

Having determined the number of chan-

nels per track of the tape-recorder, the_

number of bits per data word, the length ot

the sync, word, and the data and tape-

clock frequencies, the digital circuitry'

could now be designed. Figure 2 shows the

main body of the recording circuitry- in

block form, the heart of which is the block

marked ‘control circuitry’. Starting with a

crystal -controlled oscillator of 3.2768

MHz, this circuitry generates the two

clock frequencies, DC and TC, which arc

divided down and operated on by various

logic elements to generate the numerous

pulse trains that control the flow and direc-

tion of thc_serial dat_a. The inverse clocks

outputs, DC and TC, clock the serial data

through the various shift registers. In this

way, all gates and switches arc opened or

closed on negative transitions of DC or

TC, whilst the serial data advances on po-

sitive transitions. A reset pulse is gener-

ated every 72 cycles of DC (or 80 cycles of

TC) and serves to synchronize the various

logic elements of the control circuitry.

An example of some of the pulse sequ-

ences produced bv the control circuitry is

shown in Fig 3. This illustrates the control

of the clock pulses as seen by the two /z-

stage temporary buffers (store 1 and store

2) and the sync, word buffer. Store 1 is

shown being' filled with serial data under

the control of DC, up to the moment ot

reset, and then being emptied under the

control of TC. Store 2 is shown being

emptied under the control of 1 C up to the

moment of the 72nd pulse. Having

emptied store 2, the remaining eight pulses

ofTC, up to the moment of reset, are used

to emptv the svne. word buftcr. After re-

set, store 2 is then filled with data under

the control of DC. In this way, the sync,

word is inserted into the data stream every'

72 bits or six data words. A frame of data

thus consists of one sync, word iollowcd

by six data words, one for each channel

sampled. The eight bits of the sync, word

arc permanently present at the parallel in-

puts of the 8 bit shift register, and the

control circuitry controls the re-entry ol

these 8 bits into the register once the sync.

Sync. word

Fig. 2. Main pan of recording circuitry, which controls data flow to recorder.

Reset

63 65

DC

68 69 70 71 7210
j.

76 77 78 79 80/0 1

TC

Store 1

dock

Store2
clock

Sync word

clock

Fig. 3. Pulse trains generate*ay system m Hg. 2 shpvemg sync, wore, be.ng inserter! Me

data after 72 bits in store 2.

word has been serially inserted into the

data stream.

The control circuitry also generates four

sequences of logic pulses, DC, PS, ‘B4’

and RESET, which go to the preceding

stage (Fig 4) to control the multiplexing ol

the six analogue channels, the digitization

of the selected channel and its conversion

from parallel to serial form. Figure .

shows the logical sequence ofomtrol

pulses, RESET, PS, ‘B4’ and DC to-

gether with the DATA READY pulse,

DR. generated by the analoguc-to-digital

converter. The RESET pulse is the same

as that referred to earlier and occurs every

six data words. Having initially synchro-

nized the analogue multiplexer, its contin-

uing presence checks that the multiplexer

is always in its original state at the start ot

each data frame. PS is the parallel 'serial

control pulse to the 12 bit shift register.

When at the logic 1 level, a positive transi-

tion at the clock input transfers the data

present on the parallel inputs into the re-
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gister
. When at the logic 0 level

,
positive

transitions of DC transfer the data serially
through and out of the shift register. The
control pulse B4 is derived from the
control circuitry in a similar fashion to PS
and occurs, as PS does, once every data
word. When B4 goes to logic 1, the sam-
ple'hold circuit is put into its ‘hold’ mode
via the OR gate. At the same time, it ini-

tiates the conversion process of the a-to-d
converter and blanks its output. At the
Start of the conversion and until it is com-
plete the DR pulse of the a-to-d converter
goes to logic T to keep the sample/hold
circuit in the ‘hold’ mode via the OR gate.
Only when the data is ready and DR goes
negative to logic ‘0’ docs the sample/hold
circuit revert to the sample mode. As it

does so, the analogue multiplexer is

clocked to sample the next analogue chan-
nel.

Because of the sequencing of the RE-
SET and PS pulses, the data that is being
serially shifted out of the 12 bit shift regis-
ter immediately after a RESET pulse (and
during the conversion of the analogue data
from channel 1) is the last data word, from
channel six, of the previous data frame.
The resulting sequence of data words be-
tween RESET pulses is thus in the order of
channels 6, 1,2,3,4 and 5. This may be
resequeneed to the desired arrangement of
channels 1,2,3,4, 5 and 6 by connecting the
analogue output from channel 1 to input 6
of the multiplexer, channel 2 to input 1,
channel 3 to input 2, and so on.

Referring back to Fig 2, it will be seen
that a small 2-stagc shift register is placed
immediately after the switch gating the
output from the two storage buffers and
the sync, word buffer. This register is in-

cluded to remove the undesirable changes
in logic level that might otherwise occur as
the outputs from these buffers are
switched. Remember, the serial data is

clocked out of the buffers on the positive
transitions ol TC and therefore changes in
the logic level should only occur at these
instances. The switch selects the appro-
priate buffer on the negative transition of
TC. producing possible logic level changes
at the wrong moment. Without the 2-stage
shift register in between the gate and the

PS

3c

Jn

Data reacy

DR

JTl

n
(*—75jjs

n
n

dc

Fig. 5. Timing of control puises from Fig. 2 system
. used to control circuit in Fig. 4.

Synt. word

NR2
data n I—5—I

i
1 0 I i I o ! 0 I i—j—

i

—

| 0 i -0_J

Blanking
pulse

Miller
coded data

-J L

Transition suppressed

1
Differenti-

ator o/p

Resetable

Recover

fc

Sync pulse

J L

Fig. 6. Sequence 1001 must be used in
sync, v/ord to generate sync

. pulse on
replay. Blanking pulse suppresses a
transition, causing a 'gap' which Is used to
generate pulse. Rest of waveforms are
used by Miller decoder

, which produces
recovered data, recovered tape dock and a
sync, pulse at its output.

Miller encoder, the Miller encoder would
incorrectly interpret these iogic level
changes.

As mentioned earlier, it was decided
that the sync, word should be 8 bits long
and include the sequence 1,0,1. In order
that the sync, word may be recognized on
playback and decoding of the serial stream
(it is quite possible for the sync, word
sequence to occur within the normal data

stream) it is also essential that it includes
the sequence 1,0, 0,1. The need for the
1.0,1 and 1.0,0, 1 sequences could be satis-
lied by a six-bit sync, word consisting of
1 >0,1,0,0,1. However, since it was neces-
sary tor ii to be 8 bits long ii was chosen to
be 1,0, 1,0, 1,0, 0,1.

The need for the sequence 1,0,0, 1 can
be best explained by examination of the
various pulse trains shown in Fig. 6. These
arc generated during the encoding and de-
coding

_

of the NRZ serial data and are
shown in their correct time sequence. The
first row is an example of the NRZ serial

data that emerges from the 2-stage shift
register of Fig. 2 immediately before en-
coding. The third row shows a blanking
pulse that is generated once every com-
plete data frame (i.c. 80 cycles of TC) and
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coincides with the centre of the 1,0,0,

1

sequence in the sync. word. The blanking

pulse is fed to the Miller encoder and

suppresses the transition that would nor-

mally take piacc at the centre of the two

zero bit cells of the 1 ,0,0,1 sequence. The
suppression of this transition creates a

unique gap in the Miller coded transitions,

as shown in row four, and is used on replay

to generate a synchronizing pulse. This

sync, pulse is shown in correct relation to

the decoded data stream in the last row of

Fig. 6.

The remaining pulse trains of Fig. 6 are

associated with the block-circuit diagram

of Fig. 7, which shows the tape-recorder

interface circuit (the peak detector), a dif-

ferentiator, resettable oscillator and Miller

decoder. During recording, the Miller-

coded data stream is presented to the

recording electronics of the tape-recorder

without any attempt at reshaping.

However, upon replay the Miller coded

data looks like a series of positive and

negative peaks (associated with the original

positive and negative transitions) due to

the frequency-response characteristics of

the tapc-rccorder circuits. The peak detec-

tor detects these peaks and reconstructs

the data to look exactly like the original

Miller-coded data. The recovered Miller-

coded data is then differentiated to

produce a series of short-duration, positive

pulses, associated with every positive or

negative transition (see row 5, Fig. 6).

These pulses synchronize a resettable os-

cillator running at four times the tre-

quenev of the recovered tape clock. The
outputs from both the differentiator and

the resettable oscillator are fed to the Mil-

ler decoder. Apart from the decoded serial

data, the outputs from the Miller decoder

are the recovered tape clock, RTC, and a

sync, pulse.

The three pulse trains, shown in the last

three rows of Fig. 6
:

together with the

crystal-controlled data clock, DC and DC
from the recording stages, are fed to the

circuit shown in Fig. S, which is the block

diagram of the four temporary storage buf-

fers (72-stage shift registers), an S-stage

shift register and the associated control

circuitry. As directed by the control cir-

cuitry, the temporary storage buffers re-

ceive the serial data under the control of

the recovered tape clock. Both the serial

data and RTC contain wow and flutter

from the tape recorder, but will remain in

sync, with each other provided the wow
and flutter content docs not rise above

about 6%. The serial data first passes

through the S-stage shift register, which

has parallel outputs so that as the 8 bit

sync, word passes through it may be recog-

nised by the control circuitry. Providing

this recognition coincides with the re-

covered syne, pulse produced by the Mil-

ler decoder, an overall sync, pulse is pro-

duced that aligns the logic elements of the

control circuitry i:i their correct sequence

of operation.

The four temporary storage buffers are

filled with data in sequence. Eighty RTC
clock pulses clock a complete data frame

into a buffer, and as each buffer is only 72

bits long, the leading sync, word passes all

From tape

recorder o/p

Fig. 7. Recorder interface and data decoding circuitry.

>
Recovered

Decoded serial

data

Sync, pulse

the way through and out and is thus re-

moved! When the first two storage buffers

are full of data- the control circuitry allows

the first buffer to be emptied under the

control of DC. A time difference of

(2x72>'20,480, or about 7ms, is thus

created between the filling and emptying

of the buffers. This time gap has proved to

be more than sufficient to absorb the small

timing errors produced by the wow and

flutter of the tape cassette d eck.

Three control pulses, DC, l.ATCH and

(DC)'72, are passed from the control cir-

cuitry of Fig. 8 to the succeeding circuit of

Fig. 9, which controls the reconversion of

the serial data stream into the 12 bit data

words, their conversion from digital to

analogue form and their final demultiplex-

ing via sample hold circuits. The serial

data first passes through a 12 bit scrial-in,

parallel-out shift register. At the correct

moment, the i2 bits present at ihe parallel

outputs arc clocked across to a 12 bit latch.

A 10 bit parity checker recalculates the two

parity bits, compares them with the two

recorded parity bits and passes the two

resultant GO NO-GO answers to the DE-

MUX control circuitry. At the same time,

the 10 bit data word is converted to an

analogue output,via the digital-to-analogue

converter, which is presented to the inputs

of the six sample hold circuits.

Synchronized by ihc (DC; 72 pulse and

clocked by the LATCH pulse, the DE-

MUX control circuit switches the correct

sample hold circuit into its sample mode.

If. however, the parity checker gives a

NO-GO answer on one of its two outputs,

the samplc'hold circuit is inhibited and

remains in its hold mode. Figure 10 shows

the sequence of a number of pulse trains

controlling the operation of the circuit of

Fig. 9. The synchronizing pulse is pro-

duced by a monostable triggered by the

positive transition of the (DC)'72 pulse.

Sample, hold pulse, SH, is produced by

another monostable triggered by the nega-

tive transition of the LATCH pulse. Both

monostables have pulse lengths of approxi-

mately five DC pulses.

Because the 12 bit serial-in. parallel-out

shift register introduces a delay of exactly

one data word with respect to the synchro-

nizing pulse, the data from channel six

appears at the expected output of channel

1; channel 1 appears at the expected out-

put of channel 2; channel 2 appears at the

expected output of channel 3; and so on.

This is of no consequence whatsoever and

it is a simple matter to re-label the output

channels accordingly.

Speed control circuitry

The principle of operation of the speed-

control circuitry is shown in the block

diagram of Fig. 11. Ignoring, for the mo-

ment, the input to the reference frequency

selector from the record playback electron-

ics of the digital circuitry, it will be seen

that accurate speed control is achieved by

means of a phase-locked loop. The fre-

quency produced by the tachogenerator is

compared with a reference frequency from

the voltage-controlled oscillator (v.c.o.) of

a p.S.I. integrated circuit, using the phase-

sensitive detector (p.s.d.) in the i.c. The
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Fig. 9. Serial-to-parallel conversion, digital-
to-analogue conversion and demultiplexer. Analogue o/p*s

Serial dala

12- bit

Serial in

parallel our

shift reg

Latch —
Demultiplexer

Sample/hold

control circuitry

|_S/Mpul*e

ID0/72-
Mono

Sync, pulse

output trom the p.s.d. is fed to the motor
drive circuit where it is filtered and ampli-
fied to provide the required drive for the
motor.

The purpose of the frequency selector
circuit was to enable the cassette tape-re-
corder to stand alone whilst at the same
time providing an input for an external
reference.

Very conveniently, the frequency pro-
duced by the tachogencrator when the re-
corder is running at a tape speed of l 7/sin/s

is around 456llz, which is very close to the
455.1Hz produced by dividing ihc tape
clock of 22,755.5Hz by 50. During the
recording process this crystal-derived fre-

quency of 455Hz is therefore used as the
reference frequency for the motor speed
control. To obtain perfect long-term speed
stability on playback, it is necessary to lock
the recovered tape clock, from the
recorded data, to the crystal-controlled
tape clock. It might be thought that ail that
is necessary to achieve this is to substitute
the output from the tachogenerator with
that of the recovered tape clock divided by
50. However, this proved not to be the
case: due to an increased amount of wow
and flutter in the actual transport of the
tape, with a slightly different frequency
content, a satisfactory lock of the p. 1 . 1 .

could not be obtained, except by altering
its natural frequency (i.c. by changing the
filler components). liven when this was
tried, the p. 1 . 1 . was not as stable as that in
the recording process.

A very satisfactory solution was found,
even if it was a little unorthodox, bv
creating a second p. 1 . 1 . with a very much
lower natural frequency. In this second
p.1.1., the crystal-controlled tape clock is
compared with the recovered tape clock,
after dividing both clocks by 50- via a

dc niijiiuifumjifum^

I
I I

*72 o/p r

j*72 mono
|

o/p '

SH pulse

Fig. 10. Pulse train in Fig. 9.

Fig. 1 1. Speed control circuitry.

p.s.d. The output from the p.s.d. is fil-

tered (determining the loop’s natural fre-

quency) ar.d used to control a v.c.o., the
frequency output from which is used to
provide the required reference for the
motor speed control circuit. The lower
natural frequency of the second p.1.1. com-
pletely removes the influence of wow and

flutter from the recovered tape clock,
whilst the higher natural frequency of the
first p. 1 . 1 . allows the motor speed control
circuit to operate under optimum condi-
tions. Visual and audible signals are pro-
vided by both p.l.ls to inform the operator
that they are ‘in-iock’.

To be continued
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New Products

IEEE488 (GPIB) compatible types.

Data Laboratories Ltd. 28 Wates
Way, Mitcham. Surrey CR4 4HR.

WW302

Up to four analogue signals in the

range 0 to ±2V can be accom-

modated by WPA’S WDC232
Laboratory instrument interface.

Data is transferred to the computer

through an RS232 link in 7-bit AS-

CII form from a 3v*2-digit b.c.d. a-

to-d converted with a resolution of

one part in 4000. Data from the

converter is collated and formatted

by a microprocessor which also

controls input-channel selection.

Up to four of these units can be

used together for processing sixteen

analogue inputs. Serial data to the

computer is automatically adjusted

to any rate within 1200 baud. When
the WDC232 is fed directly into a

printer the transmit rate is fixed at

1 10 baud. Walden Precision Ap-
paratus Ltd, Shire Hill, Saffron

Walden, Essex CB11 3BD.
WW303

Single-board
computer
Not so long ago. electronics engi-

neers strove to design systems with

numerous readily rcplacabie

printed-circuit boards to speed up

repairs. But according to Dicoll

Electronics there has been a trend

towards single-board computers

and they have responded by
producing the DE530SBC 16-bit

computer board, using Western

Digital’s WD9000 i.c. set. The

board, costing around £2,600, in-

cludes colour graphics, analogue

and parallcl/serial i/o, disc control-

ler and p.r.o.m. programming ta-

cility, and runs Pascal ‘P’ code. Up
to 128K-bytcs of memory can be

accommodated (64K r.a.m. 3nd

64K r.o.m.) and a 24-rowx 80-co-

lumn display produced using up to

eight colours. Power supply re-

quirements arc 5V, :15V and 25V.

Dicoll claim that a system incorpo-

rating their board would run 10

limes faster than a DEC LSI-11/2.

Dicoll Electronics Ltd. Bond
Close, Kingsland Estate,
Basingstoke, Hants RG24 OOB.

WW301
Computer
interface

Two-channel
waveform store
An addition to Daralab's 900

:

the DL9I2, has two channels and a

20MHz sampling rate a-to-d

converter for recording signal fre-

quencies up to 5MHz. Each chan-

nel has a 4096-wordX 8-bit memory

providing a resolution of 1 in 25C

vertical and 1 in 4000 horizontal.

Both channels can be loaded simul-

taneously with waveforms from

separate sources through two input

amplifiers and stored information

can then be displayed on an oscillo-

scope or chart recorder. Stored

waveforms can be presented alter-

nately with d.c. offset, so only a

single-channel oscilloscope is re-

quired. The two memories can be

combined for long waveforms or

divided for short waveforms and

the time-base frequency may be al-

tered at a predetermined point on

the sweep. Delay and pre-trigger

recording arc among other facilities

of this unit. A digital interface is

standard but may be replaced by

options including RS232 and

Optical/electrical

signal converter
A unit for converting signals from

fibre-optic cables, l.c.ds or lasers

into electrical signals for displaying

on an oscilloscope, spectrum ana-

lyser, etc. is manufactured by Pho-

todyne Inc. and distributed in the

UK by Lambda Photometries Ltd.

The 1500XP has a frequency res-

ponse of 0 to 200MHz with 2ns rise

and fall lime, and is calibrated in

millivolts-out per microwatt-in over

four push-button-selectable ranges

of 1, 10, 100 and lOOOmV/uW. Ap-

plications include waveform and

loss analyses in optical fibres, and

l.c.d. output rise and fall-time mea-

surement. The distributors also an-

nounce availability of a calibrated

optical attenuator (0 to 90dB' with

fiat response in the range 800nm to

1300nm from the same manufac-

turer. Lambda Photometries Ltd,

Lambda House. Batford Mill,

Harpenden, Herts AL5 5BZ.

WW305

U.h.f. transistors
Transistors for u.h.f. applications,

namely the HXTR-3101 with a

l.SdB noise figure 3nd maximum
gain of S9.5dB at 1GHz, and the

HXTR-3102 with a ldB com-

pressed gain of 11.5dB at 21dBm
output power and 1GHz, arc avail-

able from Hewlett-Packard at

around £3.88 and £4.85 respecti-

vely in one-off quantities. Both n-p-

n devices are supplied in HPAC-
1C0X metal-ceramic packages. Ap-

plication notes arc also available.

Enquiries Section, Hewlett-
Packard Ltd, King Street Lane.

Winnersh, Wokingham, Berks
RG115AR.
WW304
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Housings for

terminals
Injection-moulded keyboard and
v.d.u. housings with panels for

mounting disc-drives can be ob-
tained from West Hyde De-
velopments Ltd. The distributors
of these German manufactured
foam-plastic enclosures have op-
tions available for mounting 12in

c.r.ts with panels for floppy-disc
drives and with plain front
mouldings for hard-discs, power
supplies, etc. Keyboard enclosures
have the same widths and styling as

the terminal housings. West Hyde
Developments Ltd, Unit 9, Park
Street Industrial Estate, Ayles-
bury, Bucks HP20 1ET.

WW306

Disc-data
separator
Pulses from a (loppy-disc consist of
clock and data information which

must be separated before it enters
the controller. Thame Components
now market an i.c. from SMC
which carries out this function and
replaces they say, up to 10 t.t.l.

i.es. The 8-pin d.i.l. FDC9216
operates from a 5V supply and is

t.t.l. -compatible and programma-
ble for use with either 8in or 5'/.iu

drives with single or double den-

sity. An 8MIIz crystal clock is re-

quired by the i.c.Thame Compo-
nents Ltd. Thame Park Rd,
Thame. Oxon 0X9 3XD.
WW307

Accelerometer
The A-23SI accelerometer from D.
] Birchall Ltd is a case-isolated

version of the A-23 series of
transducers originally designed for
use on aircraft engines. Low base-
strain'cross-axial sensitivities and
long-term repeatability are claimed
to he inherent features of the
patented Konic element used in the
device and specifications include
7pC g charge sensitivity, 4.5g
weight, 50kHz resonant frequency
and 55 to -<300oC temperature
range. The stainless-steel housing is

welded and stud-mounting (10-32

UNF stud;, and the price is £190.
D. J. Birchall Ltd. 102 Bath Rd,
Cheltenham, Gloucestershire
GL53 7JX.
WW308

Cable assemblies
Various lengths of cable with

U.H.K. or B.N.C. connector termi-
nations and colour-coded strain re-

lievers (10 colours) are available

from Greenpar Connectors I.td in

50 and 70ohm versions. All compo-
nents used to make up these cables
are also available as separate items.
Greenpar Connectors Ltd, P.O.
Box 15, H3rlow, Essex CM20
2ER.
WW309

Small generator
for colour tv
A pattern generator for servicing

PAL-systcm colour sets is available

through House of Instruments.

The Sadclta MC101 generates
colour-bar, grey-scale, red-raster,

white-raster, cross-hatch, dot, cen-
tral-cross, central-spot and vertical-

line patterns on any carrier between
channels 21 and 41. Hach
generator measures around
131x8lx23nun, weighs 250g and

carrying case for £149,50 inclusive

of packaging and delivery, but ex-

cluding v.a.t. (quantity discounts
arc available). House o' Instru-
ments, 34/36 High St, Saffron
Walden. Essex CB10 1EP.

WW310

Encoder discs
Rotation-encoding discs from the
electro-forming and photo-etching

company Vcco are now available

'off-the-shelf for prototypes, ere.

Four versions - one of 30mm
diameter with 1 20 slots and three of
60mm diameter with 120, 240 or
360 slots - are immediately avail-

able and the range is to be ex-
tended. Some specifications of the
0.8 to 0.9mm-thick discs are

±20pm on the 10mm centre hole,

1:1 mark/spacc ratio, ±7um on the
slot width and ±20 seconds angular
tolerance on the slots. Veco
Electroforming/photo-etchirq
Ltd, 36 Essendeno Rd, Cater-
ham, Surrey CR3 5PA.
WW3I1

High-speed
Schottky t.t.l.

A further six 74F series devices
have been added to Fairchild's Ad-
vanced Schottky t.t.l. range avail-

able Irons Celdis. Among the six arc
the F109 dual flip-flop for up to

125MHz operation and the F1S9
64-bit r.a.m. with 20ns access time.
The others arc the FI 82, F243,
F258 and F399. These devices are
claimed to have on average around
75% better frequency response and
25% lower power consumption
than standard Schottky types. An
evaluation kit for F74 series con-
taining 68 parts, 14 types (not those
mentioned above), is available for

£30. Celdis. 37 Lovurock Rd,
Reading, Berkshire RG3 1ED.
WW312

obtained from Opscc Ltd. Versions

for X5, x8 and xlO magnification

and cither Imperial or metric grat-

icule scales arc available. These
units, with glass lenses, cost under
£10. Opsec Ltd, Holywell Hill, St
Albans, Herts AL1 1BR.
WW313

A magnifier for examining the in-

sides of plated-through holes (see

photo) is manufactured by Grati-

cules Ltd. The Borescopc gives a

complete picture of the inside of the
hole with adjustable magnification

from x40 to x80. Hunter Equip-
ment Ltd. High St. Bordon,
Hants GU35 0AY.

WW314

V
Frequency-
measurement
module
An l.c.d. frequency meter module
is available from Thurlby for

£19.95 excluding v.a.t. The
FM77T, with five, 9mm-high di-

gits, can be used to measure fre-

quencies up to 3999.9kIIz directly:

external pre-scalcrs can be used to

extend the range. A crystal time-
base is used and drift is said to be
less Than ±1 digit from 10

e
to30°C.

Decimal poinr position, kllz/MHz
legends and 23 pre-programmed
i.f. offset frequencies (for use in

radio-receiver applications) arc
selectable. Supply requirements arc
4.5 to 7V, 1mA and overall dimen-
sions, 70 by 38 by 11mm. Thurlby
Electronics Ltd. Office suite 1.

Coach Mews, The Broadway, St
Ives, Huntingdon, Cambs PE 17
4BN.
WW315

P.c.b. measuring
aids
Folding lens graticule assemblies

for measuring p.c.b. track dimen-
sions, hole diameters, etc, can be

In the July issue we published
details of a range of Germed-,
raade power supplies that were
then available {{trough a distri-
butor called 'Big Ears'. If you
tried to contact said outlet you
probably think we wore pulling
your leg. This is not so; EA
Production power supplies are
now 6yaliable through E. A.
Electronics. St Albans House,

W^NO HatBfil,,S Lana' L°e,iS
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World’s most versatile
alarm

[
l chronograph watch

/ / v f CASIO AX-210

World’s most powerful
BASIC pocket computer

CASIO FX-702P

10 alternative displays

Over 60 useful functions
ANALOGUE display o* hire

* Delta lime dismay. 12 O' hour system.

* Dioi:e> cate. month and yea', olus day rag

* Ful month caendnr display. C-rreni i"om"

* Full month ca snq.ir d splay. next month.

Auto ca'Bndar pre-programmed to the yen
2073-

Dual tm-sn-0063
* ANALOGUE display of osai t-me. plus digue

second -imeiu-a. 12 O' 2^ -out system.

Alarm mode _* ANALOGUE tin with "Alarm set O'Qitaj

time. 24 hou- system AW PM or.d "alaim ov

BuncMoi 20 seconds. O' select "Dixicrae.d”

“Greensleevas" ot "My DsMIng Clcmc-.ns

Hourly time signa'
D- Sen" chimes st noon. Easily switched on

IRRPE134 351

ONLY £11 9.95

isinp BASIC .
a-guags. with program/cata storage on cassette

I
-in ROM prog'am modules 8"d FP 10 Mini Punter for

j- 03' ho varied Porn 1630 program steps. Wild

L-g'9-n stops with 226 memories. all protectee

(noh-vb’sti'a). Up to lOp-oatar-s IPO to P?l can be stored

Sutiioutines- 10 levels. TOR NEXT looping. 3 levels.

Debugging by tracing. Editing by moving cursor.

bE built-in tunefons Ircludirg Peg'SSS onal Analysis S"d correlation -cell Siert B

jSDhio ,n programs. PfOQram/Oata storage on cassette tape. Two l td urr batteries

give BOP'oxirraiely 2M hours continuous use, with Auto Power Ur alter •> mms.

Dimensions: 17xl65x 82mm (5fcx6tex3V4"|.Weight 'SOa !6.3n»|.

FX-602P Advanced programmable. Uoio 51? steps £74.95
NEW*-*-* FX-3600P 33 program steps £22.95

H‘gh-&peed comi
tape Via optional FA 2 adaptor.

AVAILABLE SOON: Plug :-

prograir.’dats printout.

LCD dot met'ix scrolling c

2o indeperr.nnt mamores.

iHRPC34.95l

ONLY £29.95
Countoown alarm timer moae

, „ ,
.

Amazino ANALOGUE d splay, plus cipittl countdown Norma and -etumes temi

to60 minuteswith automatic retrieval ofp'e-s-iered time

*Tr^OGUE
<

countup.With sigdal timing of net. lap 8<>a f 'St and second place times

'torn 1/100 sac to 1 hour. Confirmation signs ... .

Easy sett no of times and s amt wtr fo-.va-o and backward steor. ng and rapid r.n

facility. Dimensions: 9.26 x 35 x 3l!mm approx M.-c-al glass long life In ert

cattery. Accuracy • /-iSseconds/month.
SHORT FORM CATALOGUE ON RECUES' 14c stamp soo-cc ated

De'i.eiy normal'y by return of post. Prices Include VA • and Rft- Send you' cneque.

p.o. or phone your ACCESS OH B'CAPD rumbe- to:

^ THE LEADING U.K. SPECIALISTS

k ?64/
t

l 67 East Road, Cambridge CB1 1DB "

W Telephone: 0223 312866

3>|

WW - 081 FOR FURTHER DETAILS

VOICE MICROSYSTEM SPEECH
PROCESSING FOR CARRIER AND
LINE COMMUNICATION SYSTEMS
Digital Speech Processors

. u
Precision level control and waveform compression tor H.h .

radio

systems. Bandwidth 300 Hz to 3.2 KHz.

DSP1 - C.R.2.

Precision programmable level control and waveform compres-

sion for H.F., V.H.F. and U.H.F. radio systems. Bandwidtn 300 Hz

to 3.2 KHz.

Precision programmable level control and waveform compres-

sion for public address and intercom systems in noisy locat-ons.

Bandwidth *00 Hz to 6.0 KHz,

DSP1 - C.R.3/2
Analogue Speech Processors

r ^ i . u e
Precision programmable leve. control for H.F.. V.H.F. and u.n.i-.

radio systems. Bandwidth 300 Hz to 3.2 KHz.

ASP1 — C R 1

Precision programmable leve control for public address and

intercom systems. Bandwidth 100 Hz to 6.0 KHz.

ASPi - C.R.2
, .

All processors in a 2 unit high, 19 ’. rack mounting foroDeration

f'om 24CV or 110V. 50 Hz or 60 Hz mams supply, -ermats to

equipment manufacturers’ requirements can be accommo-

da,ea
Voice Microsystem Limited

Abercynon, Mountain Ash. Mid Glamorgan CF45 4SF

|j^|
Gt. Britain

Tel: Abercynon (0443) 740331. Telex: 498606

A company In th« A.B. Electronic Products Group

WW’ 029 FOR FURTHER DETAILS

PRINTED CIRCUITS
FOR WIRELESS WORLD PROJECTS

Stripirrior I. power 8mp—Sept 1975-1 d.s. ... £5.00

Audio compressor/ 1:m iter Dec. 1

9

1 9— 1 4 s (stored .... E4.25
F m. tuner jadvahead)—ApriM 976-1 s.s. .. .. £5.00

Cassatt® recorder—May 19/6— 1 s.s. - ... £5.00

Audio compander —July ’976— f s s ...... £4.25

Time code clock— Avgust * 976 2ss 2us £15.00

Dais alarm bs.t svMch—June 1977—?ds ’ s.s. . . . . . £9.50

Audo preamplifier—November 1976- 2 s.s £8.50

Additional circuits—October 1977— 1 s s. - - -
• E4.00

Stereo coder -Apri‘ 1977—1 c s 2 s.s £8.50
Morse keyboard and memory January 1 97

7

—

?

fl s

(logic board lOWtn. * 5m.
I
(keyboard and matitx l3tn >: I0»n.)

Lev. distortion disc amplifier *,stereo:—Septa m nor * 977 ' ts.

low distort on a-dio ose Hatof—September 19 7 7— 1 s.s

Sytitneaized f m transceiver Nove-notr 197 7— ? d.s 1 s r.

Morscmakcr—June 1978—' fls

Metal detector—July 1970- 1 d.s.

Oscilloscope wavelDim stoie—Octobo' ' 978—4 <: s

Regulator tor car BUernator—August 19 78 -i s.s

Wideband noise reducer - Novembe* 1978— Ids
Versatile noise generator—January 1979 ‘ s.s

200MH? frequency meter January 1979— * ds
H.gh pcrtorri'ance preamplifier—February 1979 * s.s.

Distortion meter a--c oscillator July "9/9-2 s.s

Moving COil preamplifier August 1979— 1 s S ...
Multi mode transceiver—October 1 979- 1 D d.:.

AmpMicst on system-Oct. 1975-3 u-ear'P '
pewnramp

Oigital capacitance meter— April i 980- 2 s s.

Colou' graphics system ApriM 980—

’

d s ...

Audio Spactfum analyser—May 1980 3 s s

Multi-section equalizer—June 1980—2 s.s

i
Floating bridge power amp- Oct 1980 — ’ s s. ’ 2V o* 40V;

Nanocomp — Jan 1981 Ids. 1 s.s

logic probe — Feb. 1981 — 2 d.s

Modus- frequency coun'e.rs-MarL'i 1931 -Rs.s

Optc-oloctrO-’iCcontact breaker <Deleol-Ap-l "331 >'i- .

Boards are glassf-orc. roMer-tirmed and drilled. Prices include

V.A T. and U.K. postage.

Airmail add 20%. Europo add 10%. insurance 10%
Remittance with order to

M. R. SflGIN. 23 KEYES ROflP. LONDON. N.W.2

£14.00
£ 2.00
£3.50

£12.00
£4.50
£3.75

£18.00
£2.00

. £5.00
£5.00
£7.00
£5.50
£5.50
£350

£35.00
£4.20 each

£7.50
£18.50
£10.50
£8.00

£4.00
£9.00

. £6.00

.. £20.00

. . .
£4 00

WW 060 FOR FURTHER DETAILS
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Who ever heard of
card frames

plastic?
There s always a first time for everything, and West Hyde are now
supplying the brand new Type 02 range of plastic cases by AKA. Those
versatile enclosures can be used eitner on their own or together with a

£^?StdtS'?nediir£ frameand their ultra-smart appearance haste beseen to be believed. The card frames will accept either Eurocards or
i i/rnm cares and all standard edge connectors. All models are designed
with clip-in plain or ventilated sections at the front or back, have the

2K#w°i!
P^op-up feet '.some models can be supplied with handles), andaretmished in an attractive brown and beige colour.

West Hyde Developments Limited
Unit 9. Park Street Industrial Estate. Aylesbury. Bucks.
Telephone: (0296) 20*41. Telex: 83570 W HYDE G. MANUFACTURED BYnan

JtW 073 FOR FURTHER DETAILS

RADIATION
betectous
BE PREPARED WITH
THIS DETECTOR

6i n«PHCE#^E ’

FREE

THIS DOSIMETER WIU AUTOMATICALLY DETECT
GAMMA AND X-RAYS'.

unit is Size df fountain pen and w»iL cup ,n
T0P POCKET.

PRECISION INSTRUMENT. METAi CASE0.
WEIGHT 2 nr.

CONTAINS 3 LENSES. RUGGED CONSTRUCTION.

MANUFACTURERS CURRENT p?|CE OF A SIMILAR
MODEL OVER £25 EACH.

British doegn anc manu-
facture Tested. calibratec
ari«gi:a.-an:eeo Fx-Stock
delivery py return.

J Bn prepared.
buy whiKt availoble.^M

Henris

Choice of 2 types

0-5 or 0-50R
ONLY

£6.9S
Dost & Packing 60p

404 EDGWARE RD, LONDON W2 1ED

Telephone: 01-723 5095

WW (MOFOR FURTHER DETAILS

Happy Memories
Part type 1 off 50-99 100 up
4116 200ns 95 .85 .75
4116 250ns 90 .80 .70
21 14 200ns Low power 1.30 1.20 1.10
21 14 450ns Low power 1.25 1.15 1.05
4118 250ns 3.50 3.15 2.95
6116 150ns CMOS 6.95 6.45 5.95
2708 450ns 1.95 1.75 1.65
2716 450ns 5 volt 2.25 2.05 1.95
2716 450ns three rail 7.40 7.00 6.75
2732 450ns Intel type 4.50 4.15 3.95
2532 450ns Texas type 4.95 4.60 4.40
Z80A-CPU £5.25 Z80A-PIO £4.75 Z80A-CTC £4.75Low profile 1C sockets:

Pins 8 14 16 18 20 22
Pence 9 10 n 14 15 18 .„

Soft-sectored floppy discs per 10 in piastic library case:
5-inch SSDD £17 5-inch DSDD £21

8-inch SSSD £21 8-inch SSDD £26.25 8-inch DSDD £31.75
74LS series TTL: Large stocks at low prices with DIY
discounts starting at a mix of just 25 pieces. Write or phone
for list.

Please add 30p post and packing to orders under £15 and
V.A.T. to total

Access and Barclycarc welcome:
24-hour service on (054-422) 618

Government and Educational orders welcome;
£15 minimum

Trade accounts operated; phone or write for details
Prices are still tending to drop;

phone for a quote before you buy
Happy Memories (CT)
Gladestry, Kington

Herefordshire HR5 3NY
Tel: (054-422) 618 or 628

28
25

WW - 021 FOR FUR THER DETAILS



WIRELESSWORLD NOVEMBER 1981

SOUND INVESTMENT

Replacement tape beads fronvMonolith could mean a big

improvement :n scuno qua'ily from your tape recorder. A nil

cataioque is available, price 50p. which features a wide

range o* beads tor cassette a-d reel to reei machines, as

well as replacement motors, tape transports, etc.

Universal cassette heads to EIAJ standard, hole centres

17rr>m apart. I2mm Irorr head face;

3r2C2 Mono recoKVptayDaek

S'6'cc playback

B24 0? Sisreo np

B24-07 Storeor/pfoiDo-by systems

Ci?nPH2: Stereo r'o serdvSt "eac. ‘unable lor zr-'v”* 6

metal tapca

Ca2R°H04 Stereo fp glass ismte. me ullirnate c<-.p lire,

nigh per'ofmance head

C42RPS18 Stereo twin goo ftp icftG Me ftoad tor -coord

montariig

C2 1 ES'B MonOiSte'CO rna^e head

C44HPH03 Four channelRrack r.'p

C22ES04 Twin hall track e-aso

Ex stock deliveries, a. pr ces include VAT Post and Decking 4Cr-

MONOLITH
electronic products
The Monolith Electronics Co. Ltd., 57 Cnurch Sireet.

Crewkerne. Somerset TA18 7HK Tel: 0'.6u 7432 lel.x

46306 MONLT.4 G.

£ 4.62

£ 4.62

£ 7.66

£ 9.05

£10.67

£13.34

£28.99

£ 2.13

£15.15

£ 5.43

WW 066 FOR FURTHER DETAILS

SUNITA'S FAMILY OF

MONITORS HAS GROWN
Our Professional Monitors are of British

Manufacture

MPMl (VIDEO RESPONSE 16 MHz] COMPOSJE VIDEO OR

SEPARATE VIDEO, LINE SYNC. AND FIELD SYNC. 5in., 6in..

MPM2 (VIDEO RESPONSE 12 MHz) COMPOSITE VIDEO OR

SEPARATE VIDEO- LINE SYNC. AND FIELD SYNC. 5.P.- 6m..

MPM3 (VIDEO RESPONSE 12MH4) TTL COMPATIBLE, DIRECT

DRIVE. 5in.,6in..9in.,l2in.

MPM4 IVIDEO RESPONSE 25MHz) COMPOS TE V^DEO OR
SEPARATE VIDEO, LINE SYNC. AND FIELD SYNC. 9m., 12m.,

15in.

These are available in wire frame (open chassis), fully cased or

VDU DESK Type Versions.

For further information please note our new address and tele-

phone number:

SUNITA ELECTRONICS LTD.

Unit 3, Trident Industrial Estate

Blackthorne Road

Poyle, Colnbrook

Slough, Berks SL3 OAY

Telephone: 02812 2340/2349

The
simple answer

to all your
power supply
problems.

a (M

Uninterruptible Pcwer Supplies - UPS

250va to 2000va. 50 or 60hz
- STANDBY POWER. Invaluable for winding down a

computer programme on mains failure and wherever

continuous power is essential.

STABILISATION. -5% Vital to combat mams
fluctuations and ensure the operation of equipment at

peak efficiency. . .

TRANSIENT ATTENUATION. Provides suppression of

mains born interference (spikes).

An unbeatable power package from £395 ex works

including maintenance free eac acid batteries. At

Galatrek International. UPS are DOWN to unbeatable

Formore information, cut the coupon or contact Galatrek

direct. Mr R Kotfier. Galatrek International. Scotland

Street. Llanrwst. nr Cclwyn Bay, Gwynedd LL26 0AL

North Wales, Great Britain. Tel No: 0492-640311:6412,3

Night Service: 0492 30592 Telex: 617114 A'B Galahu

ALATREK',*)
llMTEHMATIOPJAL.

Please send full details o' your range of voltage stabilisers,

filters, cutouts UPS and generators.

Name

WW

WW 01 1 FOR FURTHER DETAILS

WW 0S5FOR FURTHER DETAILS



DAWN
Which amplifier?

AMPLIFIER
WITH
HEATSINK

PLATE
TYPE

or Tu C'"Bn basic :v!, '?s ol Which is available withiJ t t AT,
9 deC,de< ,

!'u svs,e"' vo'- wan. home hi <

i vlo<fi ?n
V
Mri^v(i Ix

2
n-

Cl CX
nW-

e
' Sliyer Q, ‘ :""v h *' w,xh extra versatility

*™. 20- M OS 2001 OrOsca PA.Gu.tar IHD 120. HD200ar HD4C0I youwid

l£n -l

C
,

C
?
w

1
!

,c 'h0r a,"yI|,ie,s l>0usea within their own Meats i-.ks or plate
chass,s wi|: *"» With choice such as this and*

ho £?»,.'

,

functions: modules to Choose from you now haveh cnan^e to build the finest audio system over offored to the constructor.

Standard, with heatsinks

'***> tSVu, Awrme. £»j’-r.rw nuns /iffflviwyrawwr
- 15Ht - 50kHr"W iMMnvy SCO-Vr-j lOCkfi AftW? few i8lMODHrl>400

MDCtl

«UMBl p

DUtPUt
POWiR

*1I!S '<rt

DISt

t.H.O

ty»

tlkKr

1 v.o.

MHi7.Hr
41

SUPPIY

‘Oil401
IVPMAX

m WT PRICE V*» VDOfl

aUVBEB
$Ul WT PSICl

H»30 ‘5n 4 sn Cf-lb'. <0030'. -!£-?3 75>68i4C 240 C7.29 e:.c:

HY50 3C-a -f 55! 0 CIS-. <C COB'. -25-30 >6.53.4

J

240 f 8.33 fl.?5

HYI2SJ 5C« 4 Si! 3.0 'S <0.DC5'< :3b;40 1?c.28x40 4IC £17.43 f?B2 HY173P 120.25.40 21b £15.00 ?2 33
HY700 ’ ?3iv i 81? 001'. <o.ooe-‘. r4b-5C •23.75.5C Sti £21.21 f3 IS HY2C0P ’23.26.40 21b f 10-46 2 II
HY400 240a 4:; cc 1s <C00S‘i =45-1=3 20./8.1C3 1020 £31.83 (4 77 HY40CP I20.2C.73 Vi £?33J 4 25

HEAVY DUTY with heatsinks
Without heatsinks

H0170 60*14 85! 0.C1S <C.M8\ 435-40 516 £22.28 f3 H012QP '23.2S.0C ns f 13.34 £2.56
HQ200 l2Cy'4 85! 0.01S OOCoS •45-50 12U. 73.60 620 £27.33 :4.11 M0700P 120.26.50 260 £23.63 53.54

HD400 243W4S? D.DIS <0306S -45*00 20.78.103 1025 f38.63 £5.75 HD400P I2C. 26.73 3/b £34.28 £514

Ths Has., Du:, rs-geem dam tdiTu oral :ur;u: wwtr at.icet e-U Pinelmcnur, pic’tciionei'toit'ywii’i pr-krrMreestts al f* n-dr/fl i.Pti

MOSFET Ultira-Fi,wit h heatsinks without heatsinks

M0S120

MDS200

MOS4DO

60-.4S1!

12t» 4-61!

240w'4i!

C0.CC5S

<3.3C5S

<0035%

<0.006%

<0.006%

<0.306%

-40:50

*50:50

:55?50

126.73.43

170(78x80

170(23.100

42C

85-3

1375

£25.88

£33 46

£45.39

£3 53

£5.02

fS.8‘

M0S120P

MOSiDOP

M3S4CDP

' 23.26.40

120.26.60

I70.26.1CC

210

420

525

£23.32

£28.53

£3891

£3.50

£4.28

£5 Si

UtM-li Specrficatwai:
' , -5" wl

??"'?!* ?°'y;.
r

$*'9fo: 100* AW.-ISHi HJMr
>lVv.. s^.;.Hy:50C<ntf rms Awr AiparfMcy. lOOW Dtw<v ten* 8Sf' 1 3CHri>400

POWER SUPPLY UNITS
MG061N0.
PSU30

PSU36
PSU50
PSU60
PSU65
PSU70
PSU75
PSUDO
PSU95
PSUI80

PSU1BG

FORUSE WITH
• ' 5V combi-talons of HY5 66 sc-ss to
aii*a« ot i 00mAc cue MVfi?
f'c following wil also drive the HVO Go
series qxcep. HVfi7 wtwen rewires ihe PSU30
I nr 7 HY30
1 or 7 HV60
• --VI2C HY130P HD120H012CP
1 <M0S12G 1 XMOSI20P
1 or 2 HV 1 20, HV 1 20P.IID1 20.HD 1 2CP
1 or 2 MOS

1 20'MOS 1 20P
• x “V20C'MV2f>-!P HD2G0 HI)20C“-
1 xMOS2O07MOS2OCP
7 x HV200 HY2G0P. HD2C0 H02COP or
' x HY400: *

«. -Y-500P MD4C0 «D4G0P
• oi 2 MOS20U MOS2O0P : . MOS4Q0

_L,MOS££>;;h
£ 21 . 4(1

/• PSU fiSu./- .*>• oao.w. Ml#«wSST"

PRICE

Ed.f.O

VAT

CO. 68

f 8 .IO Cl . 22
£ 10.94 61.64
£13 04 €1 96
f 3.32 € 2 . CO
115.92 £ 2.39
£ 16.20 £ 2.43
£16 20 62 43
f 16.32 € 2.46

€21.34 £3.20

£ 21.46 £3 . 2?

FP480
BRIDGING UNIT FOR
OOUBLING POWER
Dtsia-o: Rjenelv :v I.I.P* far use
AUhanyiwofOwtr tmOilnijnf ihi

sent '*;<• ;o WuM Ihepawrouipul
Obtained Jail oil1

<uft!tun a h jn»
1

1

p pour !-pp (. In 10 ' sly ttal-d

raw *« 4s < 50 1 20em ail - Kgr
ra-.'Kr:.. I| :l,.s !b:o~m PUiMr m
obijin 480 Atilt imt iir>;lecMn<e

mlu 8U. Coni'iWttry Cii!or:i:.i >m
•'4<i 0.005 k
Pries- M 73- 72p. V.A I

ELECTRONICS LTD.
FREEPOSTS Graham BellI House. Roper Close. Canterbury. Kent CT2 7EPTelephono 1072754778 J (Technical 10227 64723} Telex 9SS7S0

Avoiianie also from N'ARShALLS. TECHNOf/Ar>C, WATPOROELECrRONiCSfloricena.'. other *° ectearrnai‘4'5

GOODS By MAIL ORDER DESPATCHED WITHIN 1 BAYS



OF A NEW ERA -

Which modules?
in launching eighteen different .nils all with « amazingly compact cases to helo make

complete act! o systems us-ng I.L P power amplif.u-s. we bring the most exciting, the

most versatile modular assembly scheme eyer lor constructors of all ayesana

experience. Study the 1st see now these modules w II combine to almost any audio

project you fancy - and remember all I.L.P. modules art

they connect easily. Mocules HY6 to Hvi 3 measure 45 x 20 x 4Qmm. HY66 to H

Y

measure 90 x 20 x 40mm. They are so reliable that all I.L.P modules carry a a year no

quibbleguarantee.

MODEL
NO. MODULE DESCRIPTION.FACILITIES

CURRENT
REQUIRED PRICE VAI

HY6 MONO PRF AMP Mic.Mug Cartridges uMftt'Tspe/

Aux *• Volume,-Bass/TreWe

10mA £6.44 f0.97

HY7 MONO M'XER 1 0 mix eight signals into one 10mA £5.15 £0.77

HY8 STERLO MIXER Two channels, each mixing five signals

into one

10mA £6.25 f0.94

HY9 STEREO PREAMP Two channels mag. Cartridge/

Mic + Volume
10mA £6.70 El.01

HY11 MONO MIXER To mix f ive signals into one
•» 8ass/TrcblO cont'ols

10mA £7.05 £1.06

• HY12 MONO PREAMP To mix four signals into one
• BasSi'Mid-range/TreWe

10mA £6.70 f 1.01

-HY13 MONO VU METER Programmable ga-n/LED overload driver 10mA £5 95 £0.89

HY66 STEREO PRF AMP Mic -‘Mag. Cart ridgeiTape - Tuner.1 Aux
+ Volume/Bass/Treble.'Baiance

20mA £12.19 £1 83

HY67 STFREO HEADPHONE Will drive headohones in the range of

4S> 2K0

30mA £12.35 £1.85

HY68 STEREO MIXER Two channels, each mixing ten signals

into one
20mA £7.95 £119

HY69 MONO PREAMP Two input channels of mag. Cartridge

Mic * Mixing Volume /Treble 1 Bass
20mA £10.45 £1.57

HY71 DUAL STEREO
PRE AMP

Four channels of mag. Cartridge Mic

+ Volume

20mA £10.75 £1 61

•HY72 VOlCf OPERATED
STEREO FADER

Deoth/De-oy 20mA £13.10 £1.97

•HY73 GUITAR PRE AMP Two Guitar l Bass.' Lead land Mic
4 separate Volume Bass Treble - Mix

20 mA £12.25 £1.84

•HY74 STEREO MIXER Two channels, each mixing five signals

into one • Treble Bass
20mA £11.45 f '• 72

fHY75 STEREO PRE AMP Two Channels, each mixing four signals

into ore - Bass-' Mid-range 'Treble

20mA £10.75 £1.61

fHY76 STEREO
SWITCH MATRIX

Two enamels, each switching cue of

four signals into one
20mA rase «n.ioi«r w*

-HY77 STFREO VU
METER DRIVER

Programmable gain LED
overload d-ive-

20mA £9.25 £1.39

The modnes ate

encapsulated and include

atest design high quality

clip-on edge ennnectors.

Fo' easy mounting we
recommend

B6 Mounting board lor

modules HY6 - HY13

78p • 12p. V.A..T

B66 Mounting oosrd lor

HY66 - HY77
99p- 13p. V.A.T.

All I.L P. modules include

full connection data.

I.L.P. Products

are of British

Design and

Manufacture.

1 D»dv Auijmi may ae onJorad <*o*<

’ «t»Ov S-pi-niUci nay Be o'0»"*<l

AKIM -cove mcWW- S <*•«»W «C tJOVr.-x.rM,.-" -.-££/

TO ORDER USING OUR
FREEPOST FACILITY
r- 1 in the coupon asshown, nr write cielo ’5 on e1 separate

sheet o'ujpei.quO’ ngrhe name and date of this (Outnal

Dy ae"Ui<ui your Q'r.e/to our address Ofs-ow at the

bottomot thepsgnoppos re with FREEPOST c eo- v

s-ow" on ihe envelope you neon not star’d -i Wcr-ay

sCStaor for you. OcuuOS no? -10 -try orders must oc

ciosr.on and trade oayacfl to l L P. Electronic* Ltd. U

sending c.ssh. it must be by registered pub! to pav

CCI> ploase add t 1 1C IOTA, value u! OiOO' '.‘/nen

ontcring. V K customer* must include rno awu/i'vie
V A. ~. asshown
PAYMENT MAY BE MADE 3Y ACCESS OR
BARCLAVCARD IF REQUIRED

WAV 084 FOR FURTHER DETAILS

OF RECEIVING YOUR ORDER

ILL WITH HP'S 5 YEAR NO QUIBBLE GUARANTEE

To: | L P. ELECTRONICS LTD. ROPE? CLOSE CANTERBURYCT? TF.P

Please supply — -

— Total pureness pr.ee

I

I e nclo** Cheque .
Porta! Ordc:r

_
tmernj-.ional Money Order

Please debii ir.y Aceess/SarcUycArd Aoeour.r N'i

Svqruicrc

VWMlI
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LINSLEY-HOOD 300 SERIES AMPLIFIERS

LINSLEY HOOD CASSETTE RECORDER 2
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FEED YOUR MICRO BYTES WITH OUR
SOLENOID CONTROLLED CASSETTE DECK
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( PRACTICAL WIRELESS 'WINTON' TUNER
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1^^. Hnn.~e »»'»»'• "’S1'- '«S»wey cau.,.
t
,.0 r t *

-WVMa.. -'I,,.-:

Instant easy ordering., telephone yourW requirements and credit card number to us on
Oswestry (0691) 2894

DTC MICROFILE
Featuring

• OL'ALorOL'ADBinch 300K
Byte floppy discdrives

* 8080A crocesscir

Dual serial interfaces
externally swtchable for
Baud rate (110 9600BI,
parity and fiil characters
7K EPROM (27081 monito
CPM BASIC, WORDSTAR
letter writing software,
etc., available
Front panel status
indicators and 4 digit
programmable
Hexadecimal cisplay
Prices from £400 for
secondhand 8K system
with dual floppy to £995
for NEW 56K system with
quad floppy

IBM 1053 GOLFBALL PRINTER
and ,v"h niechanis-n

'H ,i 735 compai-ble anrt hp wl-of! i,.
nl.g.ft.. .. . _u .... .. connocioi eoitoblo for ol'-iho-pcg

Availoble f-om PM at owcost’5 COS wi:fi T,ih 8"2 baekDSOS facility

£125 00

WW - 028 FOR FURTHER DETAILS

86 High Street. Bletchingley. Redhill. Surrey. RH1 4PA Godstone (0883) 843221
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DANAVOX
ARE ALWAYS COMING UP
WITH SOUND IDEAS.

/“
‘-'X t* ^

r ^

STETOCLIP
JUNIOR 60
HEADSET

w =

Q §
STANDARD &
SUB-MINOR
EARPHONES

/

v
LIGHTWEIGHT

HEADSET

SENIOR
STETOCLIP
HEADSET

STETOCLIP
GEMINI
HEADSET

STETOMIKE
HMT 808

PLASTIC
EARHANGERS

DANAMIC FIDELITY
EARSET

2,5mm 3,5mm
JACK PLUGS &

SOCKETS

-

B?

M 7'“
irrl;. , . ifr:

wmm w R
STETOTUBE
HEADSET &
SOUND PLUG

INDUCTIVE LOOP AMPLIFIER TYPE 36A

FIELD STRENGTH
TESTER FSI

The Danavox policy has always been one of

constant improvement.
Our refinement, development and research

has enabled us to offer an advanced range of

components and accessories for dictation

machines, tape recorders, tele-communications,

hearing aids and electro-acoustic equipment.
All our products are built with care and

precision.

And all carry the Danavox guarantee.

WW - 076 FOR FURTHER DETAILS

oariaypx
W— SUBMINIATURE

SWITCHES

For more information about
any Danavox product,

contact John Carter.

Danavox
DANAVOX (Gt. Britain) Ltd.,

1 Cheyne Walk, Northampton. NN1 5PT

Tel: (0604) 36351 Telex 312395
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EP4000 EPROM EMULATOR PROGRAMMER

Copy/Program/Emulate
2704/2708/2716(3J/2508/2758/251 6/2 7 16/2532/2732 Eproms
4<x 8 Static Rarr

Video O/P and 8 digit LED display

Emulates simply at the push of 3 key

Powerful editing facilities

saaras'0* IRS232
-m - joma^

2764 adaptor now availaoie

EP4000 ex-stock a:£545 + VAT + £12 delivery

P4000
EPROM

PRODUCTION PROGRAMMER

Program up to
simultaneously

Eproms

Covers same Eproms as
EP40CO

Powered down sockets

Independent blank check/
verify/program modes

Simple to use with mode
pass/fai; LEDs for each copy
socket

Ex-stock at £545 + VAT +
£12 delivery

Ml
UV141 BENCH TOP

UV1 40 EPROM ERASERS

• Two units with 14 Eprom
capacity

• Safely interlocked
• Electronic timer (UV141

1

Convenient slide tray loading
*T

- - • w t —imv ivy luuuu
UV141 ex-stock at £78 - VA
UVI4C ex-s-ock at £61.50
VAT

GP INDUSTRIAL ELECTRONICS LTD
™4T£J°TNES INDUSTRIAL estate

1 u
TOTNES, DEVON TQ9 5XL. TEL: (0803) 863360. TELEX: 42596

WW - 093 FOR FURTHER DETAIL

W POWER UNITS
m Now available with

3 OUTPUTS

Type 250VRU/30/25

OUTPUT 1

OUTPUT 2

OUTPUT 3

ALL
Continuously

Variable

0-30v, 25A DC

0-70v. 10A AC

0-2 50v. 4AAC

GP
L Specialists say

,

VJ! 1 V Enter the NEW^ ComouterAae

V

.

v

ComputerAge
with the well-proven

o genie /u/tem
• 12K MICROSOFT BASIC
• 16KRAM
0 UHF MODULATOR

\ • INTERNAL CASSETTE
1 2nd CASSETTE INTERFACE

SPECIAL
DISCOUNT
PRICE £309.55 vat

Vdlucuiio

* a?, a n
N
A
S
ci?r

N B0X 1 00s OF PROGRAMS
AVAILABLE * TRS-80 LEVEL II* DISK DRIVE IF REQUIRED SOFTWARE COMPATIBLE

(you camot call write for FREE illustrated leaflet!

PRESTEL ls

NrE
!

The fabulous 'TANTEL' adaptor is now available
from Catronics at only £1 70-4

-VAT.
This compact unit sits on your desk or chair and

will drive virtually any television set, B/W or
colour. Send to Catronics for full details.

VAIRADIO LIMITED. BROWEILS LANE. FELTHAM
MIDDLESEX TW13 7EN

ToUphone- 01-890 4242/4837

WW

CREDIT TERMS available. Pay by Access, Ba'claycard
or Catronics Creditcharge Card

Personal Shoppers VVolcOme

- _ c CATRONICS LTD (Dept. 121 )

« * COMMUNICATIONS HOUSE
QX 1 ^ 20 WALUNGTON SQUARE

-T, WALUNGTON, SURREY SM6 8RG
Tol. 01-6G9 6700 (9am la 5.30pm, Sat. 12.45pmFCIo«d lunch 1245-1 45

WW - 027 FOR FURTHER DETAILS
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LAIMGREX SUPPLIES LTD
Climax House, Fallsbrook Rd., Streatham, London SW16 6ED

RST Tel: 01-677 2424 Telex: 946708 RST
SEMICONDUCT
AAtl#
AAVtO
."VI?
AAZH
AAZI5
AA217
ACIM
ACIJS

034
ACMI 032 B.U55
ACMIK P.M BA154 a 12

RAW6J . ..

F.\\ ‘

ac:s: 032
iV-K-'

ACV17 BCtO* 0.1*
ACVI* 132

ACY20 0.21

ACYJ9 BCI-.T
AIIHV BCI18
AP 141 0.40 0.21
ATII4? llC-.r. 0.21

aii::
Anna HO' O.M
AFC.-

0.15

A&39 BC154 115
AFZll
APZ12 140 »U
ASVJ4 l«I U’-l.' 41
ASYJV 8CI7I 0 1.

VALVES
A I?*
Aa*7
A2134
A22S3

A24M
A2J2?
ATvti'

All* I
AZ3

1

•CCIl

BK«)
BK4W
BSM
bssi:
bj;
HYI7
Dili
BTi'l

CRTs
VCKI18A 14. IS

VCSIISA »-20

11.50

jyri 4ft.M
K<- * «r

!FP) 4.9# M.75

.*h *<
1150

INTECaRATEDClftCU ITS
»i* 71- 0.21

ii <4

r> MS’ O.M
O.M

.•.or O.M

w *.u

*81

ejT

c . -M

03. O.M

Ml.IS 0 51

133

Ill'll
:*ic-7

74143 1 54

is; 2.W 7*1*0 118
1.IS

|

'llSO
71111

2.50 71191

Ml
1.15

Ml--.. 7*1 V( 2.1*

M1M IIO 7U4* 1.44
7' 15* 2.07
7.155 l.M

[

jam
7*147 7119S

1.55
3.11

#.S1
v. ,.v;

mn
Mill *.50

TBA673

Tl

TBA920
iKAvsg
TB.A9MO
TCA270Q
TCA7WA

Terms of business: CWO. Postage and pack!

Price ruling at time of despatch
lives and semiconductors 40p per order. CRTs £1 All prices Includo VAT.

In somecom prices of Muilard and USA valves will higher than those advertised. Prices correct when going to press

Account facilities avaiinhlo to approved companies with minimum order charge £10. Carriage and packing £1 on credcredit orders.

.tubes and semiconductors in stock. Quotations for any types not listed. S.A.

Telephone 01-677 24247
Tele* 946708
E.&O.E.

Open to callers Monday-Friday 9 a.m-5 p.m.

WW - 020 FOR FURTHER DETAILS
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FIVENEWSENSES
FOR YOUR MICRO

IEEE STANDARD
A-D CONVERTERS CILZ ut w

D-A CONVERTERS It/oCt'OIrCS fill

RELAY UNITS
V—— *

Decoy Rd, Worthing. Sussex,

APPLE INTERFACES Tel: Worthing (0903) 20D673

THE COMPLETE SOLUTION TO

STRAIN GAUGE
AMPLIFICATION

• COMPLETE WITH BRIDGE SUPPLY
• COMPLETE WITH ALL ADJUSTMENTS (SPAN
ZERO BRIDGE VOLTAGE)

• COMPLETE (NO EXTERNAL COMPONENTS
NEEDED)

i he se'ies SGA 700 provides ihc complete solution to

Strain Gauge Amplification. Simply connect the bridge,
connect the power supplies and the SGA 700 does the
rest, it also offers h gi stability. Miniature size, good
supply rejection n fact a specification as good as many
instruments many t.mes the price and size.'

CIL Electronics Ltd
tz Wi-lowbrook Read.
Wording. Sussex BN ‘4 8NA.
Tec Worthing (0903)204645
Telex: 87515 WISCO G ATT C«L

WW 091 FOR FURTHER DETAILS

WW - 11)7 FOR FURTHER DETAILS

£1295

PT79
PROGRAMMABLE I.C. TESTER

with built-in protection against misuse

Full function and parametric tests for up to 24-pin devices of
the following families: TTL, RTL, CMOS. Schottky TT_, DTL,
HTL, & MOS.
Holds up to 500 test programmes ncluding your own anri/o'
from the Quartech library.

QUARTECH
Design & Development Ltd.

14 Kingsgate Place, London NW6 4TA
01-328 7987/624 1487

TV TUBE REBUILDING
Fanciest Engineering Ltd manufacture a comprehensive
range of equipment for processing all types of picture tubes,

colour and mono Standard or custom built units for estab-

lished or new businesses. We export world-wide and have an
excellent spares service backed by a strong technical team.

Full tra.nng cou-scs 3'e individually tailored to customers
requirements.

For full details o' out service contact Neil Jupp

FAIRCREST ENGINEERING LTD.

d Union Road. Croydon. CR0 2XX
0'-68d 1422/01-684 0245

WW - 102 FOR FURTHER DETAILS

STABILIZER: FREQUENCY SHIFTERS
T'« SUU- li- i - v*.-uhl« v :.i -:*.•

'CT'iCO' " .vi I’.aWt-lvii
.-•I!, --vi i.r o' ccoo i '0 i'c-ti io
110* 1'^lion a! inuphinum thill-v tr»
»:au«!ui nr.: muid tOi'lCCl iivalviB — fjj,
i-VOilO"
vh h-v ny o-V * ! mamut»vkflim Ci.l

. pvti a niosf tiiin i| mu'Uili t*o

mw of ri-nitt; o-o [<n"i -e-li-fl Wim a

. . 1 vuiih'I 'Iij MT-OTh 3 #? It. A

(Ci'iCM toil lyl'p”' -III! 00 Irom *nng.*o ior«»v<ihtj

w 'h 1 BJ.. <Vi‘MOOC' i o« > an

i) u avuo uni nnhsT DaMicnd m
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pf -a Sn 0 >*if*n incliHlo t t«-»i
-A- 113 • .'< highTUt - Hr' lu<l—cvc v.F

xir •>> ixto’u lUirutMiil <u Mw ompi'o-iona *
iruwid v.’O i~r* 'Mhilo-mh- in n-
•V.tt ll.hlt
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SURREY ELECTRONICS
Ibn lorgt. lurfca Crai-.. Cunlngl. Bvmt> QUO 7BCI >» 04BB0 S#»»

+ 5Hz Fixed Shifl Circuit Boards as
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U K. RETURN OF POST MAIL ORDER SERVICE, ALSO WORLDWIDE EXPORT SERVICE

Star sound

97

BSR DE LUXE AUTOCHANGER £20

Ways 'Z“. 10" or 7" reco-da.
Au 10 or Manua

. A h gn
duolity unit baokcc by BSR
reliability. Siarec Coranic
Cartridge. AC 300'^MV. S re
13fe X -IV.ir. 3 apcrdj.
Above mc'O' heard 34ki n.

Be ow motor board 2V$in.

Po« f3 308-dCI exit

HEAVY METAL PLINTHS Pocc2
Cut Out for most BSR C- Garrard desks _ .

Silver grey finish. Sea 16x13'4'«ir. fc4
DECCA TEAK VENEERED PUNTH. Pest ft .60
Superior Ilh'Sh with space and panel for £5smah amplifier. Board s cut fo' B.S.R. or Ga-te-d.
18«in. x 1AVain x A n. Btaok/sllvei fac'a trim.

Suitable plastic cover £6
WOOD PUNTH. TEAK EFFECT S re 15* 15*3ir
with hoard cut icr B.S.R. >Pos: El i £3
PIONEER and J.V.C. TEAK VENEEREO PUNTH Post £2

IB x til-Jin. with Plastic Cover IZVs x 13 n £1 0.50
TINTED PLASTIC COVERS Post £1.50
Sixes: 14ft x t2Vb « 3 n. £5. 18'/4 x 12 ft x 3in. £6
16Vi x 13 x 4ln. £8. 14V: x 13 x 346in. £5.

BSR SINGLE
PLAYER DECKS
BSRP172 RIM DRI
QUALITY DECK
Manual or autoir a’.ic play
Prods or ultra slim arm.
Cueing dev ;c Bargain price
With stc'cc ceramic cartriotjs Post £2
BSR P207 BUDGET SINGLE PLATER ideal for d SCO 0-

sma two-speed Hi-Fi system with stereo cartridge and
Coe eg device. rec-

ti D Pest £2
BSR ready cut mounting board Only Ei extra.

£20

GARRARD 6-ZOO SlNClE PLAYER deck
Brushed Aluminium Arm wth stereo cersmic csendge see
Oiamcrc Stylus. 2-snsees. Vnual and Auto Sup Sta-t la-ce
Meta Tu'ms&ls. Cueng Dev ce and Pause Ccmlrol. pen
Ready cut mour-.-.g hoard El Mfta Post s.4

BATTERV ELIMINATOR MAINS to 9 VOLT O.C.
Stabilised output. 9 voi 400 m s U K made in p’est c
case wth screw tern nais. Safety overload Cut Out S :e
6 x 3Vs x 2Wn. Transformer Peel I 6' Unit. Suitable
Radios. Cassettes. mane's. £4.50. Post 65p.

DELUXE SWITCHED MODEL STABILISED VOLTAGES
'2-9 volt 4C0rr a EC mex Ur v-r-al ouS=_! p ug

and lead Pilot ight, mama switch, polar tv sv. ten.
£7.50. Post 65p.

OPIU. SPEED COVTHCcltH UGMT O MMER KI7 E«y
Uoi'!-c5cpto48Dv.tll-.. ACrr.< rj. (3. I'cst OIo
DE LUXE MODEL READY EUI1.T w>1t
5-""-*’ "Cl-

' leotU'C. 5 -triolein' . «->-.:iar-

C.i Photo Elect
14.

ECHO CHAMBER or REVERB
Good quality unit w f end-
ess o ay tape ce-fidgr.
Stationaiy pav heads nnsur
gacd rapraduct on am coo
varia-cc >s aeh eves by
enanging tape speed np.t
imp: and 6C0 ohms.
Power: 240 voltsAC
£68 . ^OS! E2. Spare tape f!i.

RELAYS. 12V DC £1.25. SV DC 95p. If

M CHASSIS. S x
18V £1.25.

BLANK ALUMINIUM CHASSIS. 6 x 4-E1.20; 8 x 6-£1.50.

10 X 7-E1.90; 12 X B-E2.20; *d x 3-E2.50: 16 X 6-E2.40;
16 x 10-C2.70. All 2Vjir. deep I8swg
ANGLE All. 6 x V4 x*4in. I8swg.25p
ALUMINIUM PANELS. ISswg. 6 x 4 36p; 3 x 6-60p;
14 x 3-60p; 10 x 7-80p; '2 x 8-90p; 12 x 5-60p,
16x6-90p; 14x9-£1.20; '?x12-£1.30; 16x10-£1.40.
PLASTIC AND AU BOXES IN STOCK. MANV SIZES
ALUMINIUM BOXES. 4 x 4 x 1ft£1.4x 2ft x 2£1
3x 2 x| $0p. 6 x 4 x 2E1.30. 7 x 5 X 2ft £1 45.
8X6X3 £2.20. 10 x 7 X 3 £2.50. 12 X 5 X 3E2.30.
12 x 8X 3 £3. Ai: 1 8swg.
BRIDGE RECTIFIER 200V P1V2a £l.4a £1.60. 6a £2.50.
TOGGLE SWITCHES SP 30p DPST 4Dp. DPDT 60p.
RESISTORS. 1OfI to 10M WN. ftW. 'W. Ip 2W lOp.

HIGH STABILITY. ftw 2% 10 ohms to 1 meg. 8p.
3-no 5%. Preferred values. 1C ohms to lOmeg, 3p.
WIRE-WOUND RESISTORS 5 watt. lOwatt. 4

5 wait 20p
PICK-UP CARTRIDGES SONATONE9TA £2.50. STAC £3.80
BSR Sterne Ce-amic SC7 Mcnium Output £2.
PHIUPS PLUG-IN HEAD. AU'020 lG3C« - GP310 GP233
AG3306 - A63310I £7
tOCKTlTE SEALING KIT DECCA 118 . Complete £1.

SOLDERING IRON 240V40W. Sn'rr bit £2.95,
JACK PLUGS Mono Plastic 25p; Metal 30p.
JACK PLUGS Stereo Piastre 30p; Meta 35p.
JACK SOCKETS Mc"o Open 20p; Closed 25p
JACK SOCKETS Ste-flo Ope~ 25p. Cosed 30p
FREE SOCKETS - Cabla end 30p.
2.5mm and 3.5trWn JACK SOCKETS 20p.
2.5mm and 3.5mm JACK PLUGS 20p.
DIN TYPE CONNECTORS
Sockets 3-pK 5-pi" top. Free SssketsS-pi" 5-|X" 2Sp.

PH$NO PLUGS and SOCKETS *8 lOp
Free Socket for cable end ea. 15p.
Sc-eered Phono r ugs ea 15p.

POTENTIOMETERS Caibon Track
5UH0 2V _CG or LIN L S60p. DP 9 'Jd. Stereo .

OP £1.30 Edge ’c:5K. 5P4hp
Sidere Mono GOp. Ste-eo 85p

5 £1.10.

•"

O

MINI-MULTI TESTER
Deluxe pocket sie precis on rnov ng
coil inst.-un.~nt. Impedance - Capacity
- 2C00o.p.v. Battorv included.
•

l instant ranges measure
DC vo ts 10. EO. 253. 1CC0.
AC volts 10. M. ?60. 1M0.
DC amps 0-10CmA
Continuity and ’es stance to i meg
Ohms n two ranges.

__ _ n |

Oe-luxe Rango Doubler Modal.
£6.50 POS165P

(

50.000 o.p.v. £18.50. Poatci

NEW PANEL METERS £4
50,ua 100.ua, 500na,
1 ma, 5ma, 50ma, lOOma,
25 volt, 50 volt, VU Meter.
500ma, 1 amp, 2 amp
Facia 2/a x 1% x 1V2in.

.

Lighting kit 6 or 12v90p extra.
Ima (240° scale) 2V4in. sq. £5 Postesp

£15
RCS SOUND TO LIGHT CONTROL KIT
Kit of pans to bu d a 3char'net sound to light unit
003 watts per chonne’. Suitable for home ordisrc
Easy to Ou Id. "uh instructions suppicS. Cabinet Post3bp
£4.50 extra. Will operate from 2QOMV to 130 watt signal
203 Wat! Rear Reflect ng While I. nht Bulbs deal for Disco
lights. Seism Screw. 6 ror £4. or 1 2

4or £7 50. Host 65o.

"MINOR" 10 watt AMPLIFIER KIT £14
Tn s kit -s suireble for record plavcrs, auit.irs. tape playback
electronic Instruments or smeii PA systems Two versic-s
av-neo e: Mono. £14; Ste'ee £20. Post €'. SpecT eat on
I0W oereban-ai; input 130mV: s^e 9V5 x 3 - 2 r. approx.
SAE details. FuK instructions supplied. AC mains powered,
-cut can he modif edio suit guitar,

RCS STEREO PRE-AMP KIT. All parts to build this pre-amp.
nputs lO' h-eh. medium or low imp. per «r
Channel, witn volume control and PC Board •30
Can be ga.nged to make multi-way storoo n xers pos' BEo

MAINS TRANSFORMERS
;cr--\.csv z.

4
.

7.L3-U.7S A'«M C JV J •'. C.3V !A
3&XP2S0VJSOmA 8 :iv S* C T

3» 3 j:w IZCt i*A. ? < n 3V 7ACT; 5V7A
220V4CTVA.6.3V 74
GENERAL PURPOSE LOW VOLTAGE
r.iiiii.ii iM.ejutj«v*ii»t]ie

p.3.4. 5 8.8, 3 tit *5. 18
:.in i. 8.8. 10. !? •(. -8.S0.74.30 38. 48. 48 M
zarro.6.8 to 17. 16. 'a. 70. 74 33 38.48.48.

1

3 omj. 6. 8 10 17. !f

hamp C.i. 10. IZ- ’t

• JC. 74 33 36. 4C.

.70.74, 33 36.4C.
ZV. tCCmA
ZV. TKi-iA
•34MUV?r
33V.U .ml
’70t7VZfl
C.D 8. *0. 16V. !

/Za
SV 3:
ZM)-Z3V Ze
33V, 115a
8VV5.
•B-O-tSV.7.

AUTO WOUND !5V

CHAitOER TRANS
E-*Zvo’-.3>i
6-

'Zvoh 4a

£1.35 S0|i

£2.00 80c0 30 £’

£4.50 £2
£2.50 80p
£3.50 £i
£4.50 £1
0*0 £t

0.00 {
£3.75 ft

IC243V 15CV. £9:

£4.03 £7
£6.50- £2

23V SW.COV 4
a

*7V 3-
ov 30V.4CV.7.
2 ol 78 <•>-. ' J

20V tr
73V-0-7W. :«

9-MV5&M
7o! 18V. 6a
’7 0.12V 2:
SV. '4a
32 0 32V 6 7!

fit:

ntCTiriERS
5’2 von 74
6-12.-oil44

Post
E4.50 C!
19 00 tz
£12.00 £2
£10.00 f?
£250 £1

18 00 t!
(800 C?
£350 (7
£1250 f>
£16.00 C2
£4.00 C!mo n
£3.50 (1
£S.OO £2
n.00 £1

£3 50 l’
£1.50
fit.oo f;
£3.50 {•

£1.50 -Xu
tt'.OO C2

5CCV-. £12 12

Pai:
£'.tO-8Cp
£2.00 -Wp

OPUS COMPACT
SPEAKERS
FLUTEDWOOD FRONTS
TEAK VENEERED CABINET
' 1 xflV?xTin 15 w-j-ts

EO to 14;C0 CDS 4 ohm e- 8 oh

£20 pair po«

C

2

NEW

99
LOW VOLTAGE ELECTROLYTICS ALL 10p
1 mf. 2 mf. A ml. 8 ml. 1C ml. 16 mf. 25 ml. 30 mf. 50 mf. 100
mf. 250 mf. A I 15 volis 22 mf/Gv/IOv; 26 mf/fiv/lOv; 47
m f / 1 0 v j 50 m f i 6 v ; 68 mf/ 6 vM 0 v/ 16 v/
25v; ICO mf/lOv: 160 mf/6v/'Cv. 2C0 mf/10v/16v: 220
mf/4v 1 0v.‘ 1 6v ; 330 ml/dv/lOv. 500 mf'Sv: GfiO
mf / 6v/

1

0 v.‘ ‘ 6v
:
1C00 mf/2.5v., 4v/10v. 1600 mfr

6v/i0-//l6v: 2200 ml/6v/10v; 3300 mf/Gv;
4703 miMv. ALL 1 0p.
500riF 12V 15p; 25V20p; 50V 30p.
'ODOmF 12V 20p; 25V 3lp; 50V 50p; 'COV70p.
20CCmF 6V 25p; 25V 4Zp: 40V 60p; 1200mF 76V 80p.
2oCOmF 50V 70p: 3030m F 50V 65p: 20C-3mr 10CV £1.20.
4530ml- 64V tZ. 47C0mF 63V £1.20. 2700mF/76V £1.

HIGH VOLTAGE ELECTROLYTICS
a/4scv
8/aoov
16- 350V
32/500V
32/350V
53/MOV

45p
£1.20
45p
75p
5Cp

£ 1.20

•-45CV 75p
8-1 6/450V 75p
2a-20/d50V 75p
32-32/360V 50p
32-32:600 £1.80

50-50/300V 50p

32 -32-16/3MV 90p
I CO -1 00/27 5V GSp
'50-203 275V 70p
220/4'CV 95p
63- do/MOV £2

VALVE OUTPUT Transformers isma I* 90p.
TRIMMERS ICoF. 30pF. 50pr. 5p. IOOdF. 153oF. 15p.
CAPACITORS Various lOpf to l03.C0C-.hf5p.

PAPER 360V-C- 1 7p; 0 S 13p; ImF '60V 20p; 2mF -iOV 20p;
600V-0 CO' 10 0 06 12p; 0.1 15p; 0 25 25p; 0 47 35p
MICRO SWFTCH SINGLE POLE CHANGEOVER 3Cp
SUB-MIN MICRO SWITCH. 30a. S'-eln pDleeha-ecnver.
TWIN GANG. l20nF50p: 500pF£l.
GEARED TWIN GANGS 26pF 9&p. 365pF £1.
GEARED 366- 3G6 - 2b - 2bpF£l.
TRANSISTOR TWIN GANG. Japer.fM Rec ncemer.l 50p.
NEON PANEL INDICA TORS 250V 30p
ILLUMINATED ROCKER SWITCH. Single pole. «8C S5p.
CASSETTEMONO REPLAY Como eie working £12 50
CASSETTE MOTOR. 6 voll £1
CASSETTE MECHANISM. 6 or 12v Stereo Heeds £5
U.H.F. COAXIAL CABLE SUPER LOW LOSS. 25p yd
COAX PLUGS 20p. COAX SOCKETS 20p.

high power full range
quality loudspeakers
produced to give
exceptional
reproduction. Ideal for Hi-
Fi. music R.A. or
discotheques. These
loudspeakers are
recommended where
high power handling is

required with quall'y

results The high flux
ceramic magnet ensures
Clear response.

MODEL INCHES OHMS WATTS TYPE PRICE POST
MAJOR 12 44-16 30 HI-FI £14 £7
DELUXE MK II 12 81C 15 HI-FI £14 £2
SUPERB 17 8-1$ 30 HI-FI £24 £2

AUDITORIUM 12 8-16 45 HI-FI £22 £2

AUDITORIUM 15 8-16 80 HI-FI £34 £2
GROUP *5 12 4-8-16 4S PA £1* £2
GROUP TS 12 48-16 75 PA £22 £2
GROUP ICO 12 8-16 100 PA £24 £2
GROUP 100 15 3-16 100 PA £32 £2
DISCO 130 12 3-16 100 DISCO £24 £2

OISCOICO IS 8-15 100 DISCO £32 £2

BAKER 150 WATT MIXER/POWER
AMPLIFIER £89 p^SLAVE VERSION £75
C- QfQ8r3. Discothecjc. Vocal, Puhi-7 Address Tmee budsnaakcr
5JII8K lc- *. Z c> I e 8-. nit. Four high Oi n in.MIS. f Belt 23 r-y, 5CK ohm
indiwjjal volume conbcls "four chanrer" mUir-: IM wads mro 8
Ohm F MS. Music :0VW. L'li'.OitiOn loss Ihao 1h» S JV4 outout 500
M V 25K.ch~ freauency ReBuonic 25 »'.j - 20>v? ± 3c8 ivec-al Hi-
Fi nraamo aewate Bass a 'reals Cc-.dbci - '6" « 3" « SW
iightweigh! - I4lb: Masle: volume CWUOl. Made m England. 12
months' gjarante! maim or 120V to order. Allir»hE-3tor
arc solid stat* Ci.iC63. ICO Vott Lro£l5tm
BAKERS NfW PAI50MICROPHONf PA AMPUFIER£12» Post £3'

4 Ch«nn8 ;

8 inputs, dus imr-edance. 53K-KC ON- -1 Che-iel mxing.
VD-.mo. tiohlo. bass. P-sseneo COdtro'l. Master .alamo control.

eclo/Js-diotux sockets S'?>f injufoaUiut sockets

BAKER
50 WATT
AMPLIFIER
£69 Post i2
idea 1 for noils ’PA system
M,x-r

Discci a--e Groups Two routs.

Volume Controls, Master Bass. T-ct e and Gai-.

RCS Otfara MOBILE PA AWPUFIERS Ovlpurs 4-18-1$ Ot*n
20-natt F.VS 17: DC. AC ?SCv. 3 mpuis 60< £U IPP £21

40-nan ’MS 'Z< 3C. AC VO/, « i-ouia. :0K CJ4
. PJ> £2

-

Micl:Mie7. Phsno: »ox. outsols4or8orl0andlC»>«lin
50-watt HVS. Voi: r 24 DCS 24Q -vot AC mams, inputs 53*
2mic8 • ’ muaif.C.toutsC-S-lBahm - tCOvcht lino C95iFP£2l.

FAMOUS LOUDSPEAKERS
"SPECIAL PRICES"
MAKE MODEL SIZE WATTS OHMS
SEAS TWEETER tin SO 8 £7 50
GOODMANS TWEETER 3V»in 75 3 £4.K
AUDAX TWEETER 3*kin 60 8 £10.50

SEAS M'D-RANGE 4 in 50 a f?.se

SEAS MIDRANGE K 8 f1200
SEAS MIDRANGE 4V5in ICO 8 £1250
GOODMANS .‘ULL-RANGE S'-*n 15 8 £8.50
GOODMANS 'Ull-RANGE 3-n 30 £1250
GOODMANS AUDIOM89 £-n 15 15 £8.10

SEAS WOOFER Sin 34 8 fltOO
CELESTION DISCO lOim 20 816 £1150
CELESTION OISCO lOIr a 816 £7150
RICO ‘IDA GENERAL lOir 15 8 !5M
GOCCMANS 6UD-0MPG 121* 50 8 £2000
GOCCMANS PF'Z 12ir 75 815 £24 50
GOODMANS AUO'CM P 12in 50 815 £2000
G000MANS GR12 12in -0 815 £27 50

EMI HI-FI 13x8 10 3.8 £350

POST
£1

£1

tl

tl

£1

CROSSOVERS TWO-WAY MX c* 3 C; 8 Or '5 Cl - £1.90. 3-wav
S'OCDB-SXOcos 23w:n r.urg £220. 3 way 60 watt £6.

LOUDSPEAKER BARGAINS
3 cfc». 4in. <m. rx4m.E1.50: 6V2ln,8x5in. Q: Bn £3.50.
*ofto.7Vh.3in,5 •. £150; 8V5in.fa.-B-n. £4.50. 12m. £6
15 ohm, 3Hln. 5x3n. Bx.4ir. fl SO.

75 ohm. :’r 5x2r 7*4ir £1 50. 120 Ohm. 3',-lr c ; £1.

MOTOROLA FIE20 ElECTtUC HORN TWEETER. 3^s :;uarc iifiO

|

O', Vo crossover raquirea 4 S 'Seim. ?*> x ¥« {to 50

SPEAKER C0v£8lKC MAf£8fAYS"5nriii:cs I si;n S A r

8.AT LOUDSPEAKER CABINET WADDING Bin wido 2Sf h

THE ''INSTANT 1 ' BULK TAPE ERASER
Suitable for cassettes, and nl s ol tape
reels. AC mains POO zt.DV Hand he'd a re

v, tn svv.icn and leac

‘Will also demagnetise „ _
small tools to.50
Hoad Damagnet-ser only £5 “031 95o

RADIO COMPONENT SPECIALISTS
Radio Books and Compc i Lists 28p • smpa iMinimum post packing charge 65p.) Access Or Bftrclevwl Vis*. PmasoTi

WW - 009 FOR FURTHER DKTAILS

337 WHITEHORSE ROAD, CROYDON
Open 9-6. Closed all day Wed. Open Sat. 9-5

II: 01-684 1665 for same day despatch. Cash prices include VAT.

C!00t30B0CI322E2
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VI

TYPE 3030

v»'1

DC-15MHz
Bandwidth

5mV/drv sensitivity

200ns - 200ms/div
sweep speeds

Rectangular CRT
Compact and
lightweight

Trlggered and
automatic swoop

Triggering to 20MHz

Fully regulated high

and low voltage

supplies

200mV Calibration

signal

BUILT-IN
COMPONENT TESTER

TYPE 3131

£145*

DC-15MHZ
Bandwidth

5mV/div sensitivity

on both channels

Algebraic addition
and subtraction

X-Y Operation

BUILT-IN
COMPONENT TESTER

200 ns/div to 0.2s/div
tlmebase

5" CRT
Triggering to 35MHz

Z Modulation

10 x 8 div display

TV Frame trigger

£230*

Crotech Instruments Limited

3030 and 3131 just two
models in the 'ange, reflect the

Crotecr philosophy of building-

in extra performance. Both
scopes of fer thefull specification

you expect and demand. But
now the extra: both feature a

Component Tester which dis-

plays the characteristics of active

and passive components either in

or out of circuit. This benef't

extends both instruments bey-

ond the imits of a normal

scope. The price?, well that

speaks for itself.

For detsilsteiephone Reading

(0734) 866945 and ask for our
full catalogue.

*U.K _ISTEXCVAT

5 Nimrod Way, Elgar Road, Reading, Berks. RG2 OEB.

WW - 045 FOR FURTHER DETAILS

KONTAKT Sprays
for the Electronics &
Electrical Industries

KALTRON 601
A now cleaner loi Magnetic Recording Units. Kaltron 601
’as an extremely low surface tension thereby enabling the
cleaning ol magnetic sound heads leaving no deposit or

other traces
it <s chemically pure (99 8$>! — non conductive —
nonflammable.
t can be usee on energised nfect'ical nstallaticrs and
electronic equipment e g. video units, tape recorders
data processing systems etc

Also NEW

PRINTER 66
Spray cleaner for typo wheel printers, matrix printers end enjin printers Can
elso be used lor cleaning normal typewr ters.

SCREEN 99
Specally forthecleaning ct a I types cl sc'eens. ncludmg dats terminals enc
t.V Screens.

VASELINE SPRAY 701
-or use in communications engineering and construction of antennae
Proved successful as cerrosien inhibitor for cabin c’amps. connecting screw
joints etc Application from spray can with capillary tube is clean and simole
Distributed by:

Special Products Distributors Ltd.
81 Piccadilly, London. W1V OHL

Tel: 01 -629 9556 : Cablee: Speciprod, London, W.1
Telex: 265200 (answerback RACEN)

WW - 059 FOR FURTHER DETAILS

New
;or=
jjn®

J?0=l
icon
3KW
mo*

6SO,

Special Oiler: 5 PCS of EAC-t (445 RESIS
7CRSICNLV £11.50.
High Quality High Stability, Hug
Strength.
VAT inclusive AOdf1.00 p&p all arent

ORION SCIENTIFIC PRODUCTS LTD.

4 Golden Square, London, W.1

Vti'T £1 0
Minimum 5 ocs per valuo

99 Values (£24i

WW - 046 FOR FURTHER DETAILS

METALFILM RESISTORS
1% Tolerance, 'A Watt

RADIATION DETECT«m§
BE PREPARED

J VIEW THRU LENS

»

Ideal '0< t"e '•ceiimeriier

THIS DOSIMETER WILL AUTOMATICALLY
DETECT GAMMA AND X-RAYS
UNIT IS SIZE Of FOUNTAIN PEN & CLIPS

ONTO TOP POCKET
PRECISION INSTRUMENT
MANUFACTURERS CURRENT PRICE OF A

SIMILAR MODEL OVER £25 EACH

0-i’ijn anS ma'ii*!:

Texted and fully guara lend Ex Mock delivery

Hehrijs

£6.95
VAT Post & Pack 6Cp

COMPLETE
WITH DATA

O' 723 1008-9
^

404 EDGWARE ROAD, LONDON W2 1 ED
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NEW RETAIL SHOP
305 Edgware Road. W2

Open: 9.30 -5.30
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OISFLAVS
30I5‘
OCTO*
OC70»«t*1
' NI73V7
*%•»/:
! ND537
V.1N38*0
VANSMli

9
250

2039
1*39
-«9p
120p
’•op
1’Op
17ftp

Md>

3 266
111220 "o<!
11,227 r,T

rn??iFic
®K(4"JJV !'

CtOvlftO.1
’.£3688’
Ml 3"
MlS’ 2 3
til 32' >
TH35:
7760 50

DOIVERS

JDS4* *8

-CVi'8*

12Cp

SCO

ft

IBP
’Bp
22p

IOp
9?0p
KOp
1 ’Op
ITOp
IMP

/VOp

3«P
3200

4116
4118
610'
ft* 16 'SCiiii

05i4 *:•

6810

BOV MOM*
11301
745i8ft
71S287
.'='>!'*

74SV7*
CFIJ.
I632CE
J650A
6M2
08»
680?
6609

INSW60
IV.M3R3A
280
2M 7.

EPROM,
*’J2A
2««
J716I 5V

'

2532
2732

SCRFORI
DEVICES
3242
32*5
6522
663?
68?!
r£45
6650

6375
615*
8*65
620V
V?
ft? 16

6224
8226
62?‘

87V’
*7.13
5755
B/57
3159
82**1

400p
UOp
SWp
3MO
3MO
130a

7009

zz
300P

£4
200p

7X0
2259
MCo
ft60p
650p

%
4509
3709
5C0p
I2KD
«Mp
5VOp
lOOOp
CO
3709
1/709

5Q0p
loop
*00p

UOOp
45Op
MOP
7750

’ft
’UOp
2X0
SOCo
rtcp
6M0
32CO

250p
250p
250p

BC«o
*KO

TME99I3
283V '

0

293AP10
280CTC
28CACTC
25CADARI
2SCADV.A
20:iS10'

UART
AVJ-IOiy*
AY V-10I1F
IWS4C2

CHOHACUH
CE74ERATC9S
30 3 25'3 U C

HI * /*.'Jlt
SN74SJ6JAN
KEYBOARD
ENCODFR
A“V-?376 7OOp
7407? 500p

CRYSTACS

POA

*«o

£12

350p
4W7P

7*^9
TOOp
£10

COWPROFIU Dll S0CKE1S BY TEXAS
an*r 9p 1ft I

- 16p ?4p.r 2*p
14 cl* i9p Xm iBp «Ui" JUp
iec*r. up ?<o-* 7?p *0o* jop

MOOUI ATORS
1A1M/LMF 3>5p
hMM/UHF 45"

2EB0
INSERTION
FORCE SKT
24 pm £81

WIRE WRAP SOCK! TS BY TEXAS
Bpir 26p ’UP r VOp 24 r ' 70p
•4p,r 35p /' i>- 60p 28 9*i TCP
’6 p-r *0r 2/11*1 48p 43 :no ICCo

COUNTERS
74C925 550p
74C928 600p
MK503S3 f8
2M040E €7

TTL & ECl
MC4024

3?Sp
MC4Q44

3?5p
101T6 70p
1"?31 3S0p

SPECIAL OFFERS

32 16B«M/
lCCK~f
JOCK-./
ICftW*
1 608'/** I

1 84321/1*/

700MH1

2 45260V**/
3 2761/“/

3 5J96M**!
4 OOMMf
•1 154.M«/
4 43VHi
6 0V‘<7
f. DVtU
6 I«SIM/
7 0V-.
7 '68MH/
SMS'**/
5 667M1U
1I7 00MH/
10 71/-/

laOMH/
ISOOV-/
IJCCV-/
•

19 968V—/
26 690V**/
71 -46'.'"/

36ftftfl7MM/
-ft6S1H/
555S1H/
*155111/

2V°P
300p
370p
320p
3f.0p

JVOp
2S0p
250p

«SP
176p
J50o
250o
1250
2300
as?
250p
250P
2509
JVOp
JSOp
?50p
250p
350C
250p
250p
JVOp
350p
iCOp
JICp
150p
3X0
*«p
JVOP

?’ I*- I45&0SI

7>ni: • fivi

4’T6iaXl961

124 2599 ICO

1.00 095 090
2.50 225 2.10

Q.&Q 0.70 055

ACORN ATOM Succ HfO *vilh full

QWERTY KeyU>a*S. SK ROM. 7K RAM and cu-
be expanded lo IK ROM. ’?K RAM. InciuOed
-,'t UHF Modulator 'or contlBCHOn *o nones:"
TV and Free manual on Proirartinun/i -r BASIC
O' Machine Conn.
<u£1W.BuHifT50. PAP f?. 50.

UK lOl.'OHlO II

TWO BOARD HARDWARE
INTERFACE

DECODING BOARD plugs 'MO ’..K 101/OHIO
snekni 10 r.'f>v rle 16 oil usei poc pi.ir- a wine
vacetv o ; decoded lines Id- i-ier'oces I

nc to

dBCCfllnu (Of AY3 8910712 PSGi and a 40 pi

socle) k" lu'1’19' expansion. K 1 £27.50.

Analogue Boo'd plugs nto OCCOdinq bua'd I

provide O.'A convene'. E-Ciannol multio exe

A.*D converter. AV3-6910 ^SG O'US 6522 litre*

C allow rs complex I n'ing end «lo"l -5 lur.c

licit, plus 16 b 1 pon <i*. £39 95
* KoD'inr ol Pf. articles £1 - SA£

SOFTY: INTELLIGENT EPROM PROGRAMMER
d-e sotTware/bardw-rc tool Deveioo your DfOgrammes
debuc/verdyand ihon r,(n-m .1 ihem loEPROM
Ready -bj* 11 Id* -5V EPROMS. £’69.

MEMORY EXPANSION PCB
low i.'i- vflisaM* sysieri *o* ACORN ATOM. UK 101 and

5o;:'boe d Comoac: merno’y expanpor ^CB 3X -AM '4i pus*
EPROM sotlo’.s 10' 7716. 2732 c* 2532 EPROMS. Ali**nir .*nlv these

sockets can bevW To* ?K state. RAMS 9 vnc further 8K ol RAMS
Plated thru no-*. Tt y 0000480 and t),.IVrcd lay oat Prol6S6*on9l

I nisi IrieHacirva in,'.ru'.lld"S8URMIM. “CB £>2 50.

Pleose add 30p P&P 8. VAT 1 5%

.

Government. Colleges, etc Orders accepted

CALLERS WELCOME
Me •- J JO 6

SJ!u U> 3U d

ADDSOUND TO ZX80/81 PLUS RELAY
CONTROL AND LIGHT DETECTION

ZX80/81 USER PORT
Os described n "P.C.W." Oct '$' )

Pon module plugs directly mo ZX8C or ZXSl to provide 8
input and 8 outout lines. These allow input ol data trom

switches. Diotocelis. jov stocks, etc . and control ol up to 8

relays. Also ^-segment LED displays or LED amos may :>c

used art! solid stale buzzers may oe directly connected to

thenor: Variable lone audio output -nay be produced The
port is accessed by s.moie PEEK and POKE commands
The pon kil includes plugs. soc*ets. double sided PCB anti

ail components. Prico £11.50. Software and application

sheet «0p - SAE

MANY TYPES OF CONNECTOR SYSTEMS NOW
STOCKED. PLEASE INQUIRE.

TECHNOMATIC LTD.
17 BURNLEY ROAD. LONDON NW10
(2 minutes Dollm Hill tube station) (ample street parking)

Tel: 01-452 1500/01-450 6597 Telex: 9228QQ
WW 072 FOR FUR THER DETAILS
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MICRO TIMES
19 Mill Si., Hidrford, North Devon
EX39 2JR. England (WWN)
TeleplKKK- Biddord (023 72) 79798

Votow* ro*«riu vc eaco cfu
4*.'8<71M MOM2KB4M.AClft.f1A &80»imulW(Kl
I'O. RS-232 ItanOWiate.S s*. Baud Ratal.
BARE HOAflO £48**
Usis6833 6853 8821 Suv eet f©r C1M0.
COMPlETE KIT£175 1 5^VAT f 1 P.VP.

Manual induces. ’
’ - 1?"! Stl —-mik: Port* Uu.

j'-rww .Sp'iwf-e mras :na wo'
AOMONS £24.00
DATA AVA'.ABI EON 69» SA£ piflase.

FAS' fRASc TIME
EPOXYCOATED
STEEL CASE
H0U>S O'1 It) SIX
EPROMS
SAFETY
INTERLOCKED UV.
SOURCE
Data avr at-«

SA1PLIFY YOUR PROJECTS WITH
A PROTOTYPE BREADBOARD
WITH EXTRAS!
* 4 On-Board P«- S'. 03"es jo :o 3

cf width car. i,» -s.it ;ia
* S*y::T SoluiaU. Mwntwv or

Dev-eeACd-oss.
* On-Bas'd ABC'Oll'Ds. CO u«-

tcc ->p

* Bi-Dirtctioral Data But 8uf*f

ELECTRONIC
WHEELOFFORTUNE
Fun HI £5.00

L\TRONIC FLY REPEUfR

£48.50 eachMJ300N

74L&G4
74156’
MLSW
J4LSU0
MIS04
?4Lsca
J4LS-0
MLS-4
741S20
741526
T4L320
T4LS32
•'4LS30

?4L50?
7*1347
74LS73
74LS7*
rtisn
7ALS9B
7«»S90

74.S107
74.SI 12

74.S173
74.SIS

SI.17
»4lSl3*
74.SI 5*

74LS156
’4LS157
>4.3161
MIS1W
74.S151
74.S173
74LS174
74LS170

74.S744
741S74S
74LS251
[4LS»»
J41S261
74LS3E8
74L5273
74LS374
74LS399

JAM'S
.viaeoo
SN7G477N
VA7C9
LM741
VA733
LA747

* On-Bos>«W*HSt*t»i.
* lore Broodtc4<il Arno.
Bare dears S Manual. £33(0. C«-
IvHry^j wteVi 2114 450.. eijotiaa

2’ 14 303.1 £1.45 £1.46
IC05141' CS« £3.4S
'« CMOSRAM :iK«4: 469ns.)
4' IS 203,. £1 20 £1 la
41 15 153.1 £1.70 £165
CMOS HAM 6101 £3 45 £3 40
HM8116-SH8K

360 -ollaolo a»nMel» will *«o'ii-
mo:1»l" *nv Sira 1C. Can tc lull In-

u-loc'todonewith anecner
Of*each

S105 Pinimvui'iu ficu.-fls:

V.i.rnLoi-fl PatternCC 217C-L
£16.40

So. “S3 'Jmve-W I'aiw-r £18.40

P'OOTypir*; Board *01 •Our APP.E
ATT2020 £8.37

63>3
*014
*315
*>316

TI.0T4CN
TlOSlCP
TL052CP
TL034CN
I.M3307
TLA5C

70MI7
fISM (1020

PROGRAMSMOST
FAMILIES Or EPROMS 1

* Accept* ' <-'2K*4<or 6* Cercos.
* fx!*rdW COVICC Cc’.cri.

* Pi-.Mom SlTveppOOn.
* All FriigMiinr.np Cnaracnuii-

5lt6 SoltwAruCnrr-oico!
* AeeroisSn8leo'3Sj»r-yparM.
* Dev co Addrcst Sw teh

Su-daliie.
* On-Ruaril Wait Slates.

Me ‘PRC'Vi’
,l'"n,V U!ec ,0UCnM

BAREBOARD £«9
PROMWRTtR £40
<IT £175
Inc a. parix >r*k*n a.3 PiomwMr.
Cel2wacto.

aoi9
4370
4072
4374
4375
4370
4377
4374
437-
4333
4031
4043
4C47
4044
4348
4047
4048
40*19

4053
4CS1
*052
*056
*:oc

£545 8CB3A
80BSA

8T«
ICM75SS

43 ph
23 0
71 cr
77 pr
1*|ir
16 pin
14 jifr

6 nin

'5 £4.10 2E0AS1'

£21X0 £'*50

Plaitaadd50p P&P.
Plus 15'-. VAT 10 all KvS
EXPDRT ORDERS ‘ 1

ACCEPTED
Add 15’-. PfiF on soul o oer. VAT
noleopllMfce.
ACaSS/0A»»ClAVCAW)
•Vt.COME.
R'-'.-a:lr 16%VAT a*l»r PM*.

WDlWO £14.50
WD7143-C1 ro.oo
*SPECIAL*C.:r,nl“lH“<B £50
InciuflM 10179! 2 WDIfiSIt) .

WD7143-01.
Sef data availao’-e £3.00 '7:p SAE
nliuxal.

i'.0:> tTr »r-.J
£M5 03,’
£1.15

SuiiaU let video

DA
'cvs

IJp I 0.18 >8r I -0- SAE

435?
4370
4371
4978
•1377

4078
4031
4C93
4503
45 '3
IS'

I

F-al.iw
-u S0'lvr**e iC'drol o! SOnrtd
eanettSen
.narfaeM -vih mow S or. and is

tit ir cot'oresic
3 incee<rds.!lv 0'i.cr-r-ur-e
snxlnn nutaulk
“«e> a tit aorer: pl-loio .*0.V324N

IM339N
:wy,v\

r it Out OQllCV <« CHtl flu O’iCO
new. *ul spec, devices Prices
lElwTIocWenoe Wl-aut roiii^

S-100
KLUGECARD

EPROM
ERASERFOR BEGINNERS 6809 SINGLE BOARD COMPUTER

INTRODUCING CMOS AND TTL

VEROBLOC
SOLDERLESS
BREADBOARD

PROM BLASTER

LOW PROFILE
DIL SOCKETS

ENCODER'
TRANSMITTER

DECODER

FLOPPY DISC
CONTROLLERS

ORDERING
INFORMA-
TION

Z80 COMBO CHIP

SOUND
EFFECTS
GENERATOR AY-3-8910

Gl SOUND COMPUTER
CHIP

UNEAR ICs

THYRISTORS

£807 a70 OH £4.(0
^a0^£15X^S0^^£^5 ANTEX SOLDERING

IRONS

6570 £3.13 280CIC £1.25
6572 £5.55 783 fO £4.25
6532 £7.79 7B3ACTC £8.40
6510 £2.59 2B3A=ia £5.40
ftt- (ISO 2KOMA £14.95
£S4S £15 CO 28BAOMA £18.00
£850 £150 TaOSiO.'J C17.60
cac? £325 ZB7AS1ilr3f».50
82'2 £178 2(0513/1 £17.53
£2!fl £1 7S 27JIAS19/1 £22.50

XhSXI. I5W £8.03
Ire 1 tjse/starc - soiacr
KitSXjlAV £6.03
XHSX4 75W £6.03
SK2 j-idSKi com

1X019 * td.Ur -1

MIX Repair <il £180
Cm be usee) where ro mains cle;
i> 6V» l»WB
Ssare Bits 50p

INTERSIL EPROMS
ICL7660 1- 25- I

f2.SS O.SO 1

£2.65 £260 1

77J7..-I-.-W £9.90 ca. 1

SAf £19.00 1

CHILTERN ELECTRONICS
B.C M Box 8085 London WC1N 3XX Fei 04S4 714483

VIDEO MONITORS

We Mil hsvo 3 lew Of these prate** ona Vidro Vloo io'8 3v3i dB e Dta-'S new. i

less wan a Quarter of ist price.
'? lnc» 60 l68 'i, green phosphor with ont -gli'e s'* 16 ’tt.

Ideal lor oiaohicti a; alpnanunioricSi
Standard compositev-dso m. 240 vc 18.

Extremely atlractvo snooised a uivinijmcase
Resolution oette' than 630 li-es : 15 VIrw bandwidth.
IrtGA to' ricoie use — .ust plug into vour micro 3v'siem.

We believe these are the finest monitors avadede ct 8”v price. Full data and
cinies Included Only £75 plus VAT please phene for cost ofcarriage.

WOFTD PROCESSOR PRINTERS
Cl Termi pr nto iGE Terminal). Modern mlC'O-OOnliul ad pnrtcr giving f..ll

ASCI I ..ppe' and lower cose correspondence OuS ltv print. RSJ32 nput jp *o 60
cmsec pr.'t speed. Cumpani. modern design 8~a whisper quiet - ideal for home
ise. C'iglnal ccsi around ft.500 Solo r usee coosition without Oufl'sntee, but
can be demonstrated wo^inp I you co led. O. y fl70 plus VAT & carriao e.
Manuabspares available.

Carbon Film Resistors
(Send for lists of values

available!

Viw
5%

per
1,000

Carriage & VAT extra

Cable Sleeves and Markers from
£1.38 per I.OCO.
Crimp Terminals from £9.60 per
1.0C-0.

AudiD e Warning Devices. Bi!72-

:onc Blcoplono. Banshee, Bed-
lam, etc, from £1.14 each.
Self-adhesive Pcb guides ‘rom
£5.04 per TOO.

QUICK ACTING
& ANTI SURGE

CARTRIDGE FUSES

FROM £3.15 per 100

IMOVAPRODUCTS
Member Crystelete Group

Golden Green. Tonhrldgn
Kent TNI t 01H

Hndlow|0732| 801345

WW -in FOR FURTHER DETAILS

MAGTAPE BARGAIN
Complete ndustry Standard top uualilv 9-Track Magnetic Tepe u" ts ess than
two vents ole ar.d cost Over £4.003 each. Standard Penec interlace. 3-levcl
wwjjel m/out. ve-y easy to ir.ierfacc ro an S-r, i mic*o. R3cc mounting, units
arc /r, high taking l-ll sire compute' spOOS H ghes: uuu lv engineering and
elocironlca Offered e: the price o‘ only E200 plus VAT/carr ago.

OTHER COMPUTER BARGAINS
DRI ser'<83 30 2.5 Mbyte disk drives £450
DRI 400 5 1 5 Mbyte disk drives as new ... f7S0
PDP8A Computers 1 6K Core £800
Dataproducts 2230 Line Printers £t.OOC
Centronics 101A 160 cps -Matrix heavy duty printers £250
Oume sprint 55 Daisy Wheel printer £650

PDP11 RTIt COMPUTER SYSTEM
vVc have a few ccmo st* DEC systemsw I- 2.5 MBvte horn tusk enve »> system
device plus I Sl-T c-oceseors - and «vc arc soiling the conip oto RT *

I systems
for uneer £2.000 Piesso phone lor details.

We Stock a huge amount o( DEC PDPS.ni spares - please phone for detai >
P-.cl-s exc.cn VAT and carriage All eau orrent may be vipwat at oj' oil ce -ear
High Wycombe.

WW 03S FOR FURTHER DET AILS

WW - 019FOR FURTHER DETAILS

ONLY £48.50 I’uil lr«, ini* VAT

IiOXCJ
£OZ'S
Pimm

esmzmt
VIHl, iijv., it| uil.,,.il •!).!. I I-

.Mr vn I v!i>i ...In» *.||

V.-r.H. lid 1 < 1
: > 11 I hi- tf\l|j

Altoavailable in London frox:
TichnoniJtic Ltd.
TrjnsMm
*nc in Aberdeen Irra
Grxnitc Chio.

NORTHERN ELECTRONICS
I

" Arundel Sued, Moiri-v. f sr.:s*2un Tel: .Mosilev 0»S75i *1 lv

WW - 035 FOR FURTHER DETAILS

HOLDS UPTO SIX EPROMS
SAFETY INTERLOCKEDTRAY
FAST ERASETIME
QUALITY STEEL CASE
.MONEY-BACK GUARANTEE
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TRANSCENDENT 2000 single-board synthos>rer

Complete Kit £159

ine kit includes fully-'inishec meta work, fully

Ootigned uv coneu ran: Tn Crt

•formerly synthM-.20 ' ees gner foi

EMS and featured as a con-

structional artido n E*l this we
performance synthesire- is a 3 or.

tave instrument transpDsable 2 CO-

lavrs up 01 down giving sweep
control, a *<oise generator and so
ADSR envelope shapor. There s

also c slow oscillator. a new : tell

detactor. ADSR repeal, ssmpn and
hoifl. and special dreuttry with

precision components to ensure
tuning stability amongst its many
leeu'es

cc solid teak cab not. filter sweep

plugging n and maxing area: ntoslcl Virtually a I

:

sicnal Cua ity fibreglass PC3 p'lnteo with conpo
directly on the mat" hoard, ail co-"*8«'Ons to the

the components are on the pro profes

nent locations Al 1

t‘-e controls mount

directly oil the main board, ail connections to tie buaid 8'P made with connector plugs

and construction 16 SO S mpto it car pe be It in a few evenings by almost anyone OJpSDIOOt

neat soldering! When finished you will possess a synthosuei comparable in performance

and quality with ready-bulb u-ns selling lot many times tno price

Comprehensive nandbook fully descr bes construction ano tolls you how to set up you'

synthesis*' with nothing more, elaborate than a mu l meter and a pa r ofcars!

TRANSCENDENT POLYSYNTH
expendable polyphonic aynthttsicef

Complete Kit £275
falrgle voice!

P up-in extra voices £43.50 lor £40
- If ordsmd with kill

Rxb’iUik'it JCi-Cn MO’S P"0 Ihk u»« of

Ingh tectmoloov eomponent* lie
Poysymti br lu Uio Hath a* the

foxe -pe>i-uctc- a machine w-ose
vnr<H!ilitv ard ranje c* le mix lx

IhMCbOO cry by nwfy-lxjft aCJiD

meat cost-nij ibpiaanus c‘ ocvoOs
Gesc'1 --! by •vr'.ticstcr tor. fin-

O” end pub sbcc m E-xt'or cs *c-
rlr, -lemiiiaoat. mi *t«t aorlition

•n -bn 'a-ncus IrancenOcrt family ix

Ov--7t5 0f-

Mvesl oo’vchonic sy-ib-s «rw:ti dtumally us to« voicesmtt'ng i»>*iakitui>jv»lmjtianooosfv„pto4

notes vvher-»» ccnvanlaedlivnmei^orj har-S'B orUrbr. >i • i i-m

id n. A lunhcrd voicesm»Y h-
which u esriar-f <0' ••—by.

wilh in- ir«!r irxlruoionl. ?Mti vCCO S O complete tynlb.kv— ir ilxirl. wVi 2 VCOS 7

<b» bxr'i, i-.irumont issuppiioa with t •ore me up io3 -n.-u muyoy|»vja
uddeo Sy co-inc:t "B to an e>o*>Kler i,- ; if. ir.>. wc-v. and woodwax ©•

sOs matt!" -in .. .... .. ... ........ .....
AI1SSS » VCA r id 0 VCF UMulrinfl cry control voI'htjp' nr ! :u>w.” x.ifn ». Iho voice too ‘OS j'cMOW
ukHleformeCu s-syKeirj) Cr- oSt""*- vui-ai* * automatically i o:atecto#»eye»iii'ope'»"d
are SCO! -ate rjmrgccr'io!' for «»<*> VCOol aacb vC-CC A ether tC-'t'etje'TCommcnli! « I'liivocftt to-

oneoicontrolgram »< -ni'iican* iitenrv between :hc vo'tet

A-.«oog*i U« -iu very advanccc -sdrer r» ib- *•. is (recnanlc; > very • i-ibIb wIIi minlpjl wim-j. "'OSti/

vt- Cti ft wth rrbto-i cat c conoePo" AH contiols a--e ‘
,

U!I mour-wl .-.d He voice twos ’ w ^.8
’tip*, tod a JQS one rede- Thu kl ifcluccs »- V lir'Sh-d nlBlitwcrt sciic tea< CBbirrt. nole.sonji

:|aalcy corraorer

i

r- . »!|>-. 2' . meu OXICC or r'-tai ' -n !if 0 S'-, arc C. f
• - nuts, nnlix. ate.

DE LUXE UNSLEY HOOD 76w«n*chsnMl Amplifier

Complete Kit

£85

tits «s>'te-:i!illn .--•xiar ot our worlo wde
3‘Jtcd cortKi* T-nulling n mir. mat w

n

’Jews xmt ‘tecoic Pw'ow arc 'catu'cs
wf- -dutoniop I: lesst*icnC.Ci'e

Dice *iDCn C -cull .ui-v.- , '.illUIlK.ltild with JC C
tr* rniforvnml Tim dmiqi war pub-shed n - I

- filter y-x-

liiM 7SW amp *-e' «it Doiec at

rirc ar-l ccr.tructicn de cnr.'v sn .

rutPbK fitter vviabie scratch filler ••••x. . ;>.!( • oontrals and upe i- onib'irc

T20 20 20W stereo amplifier £29.50

it- » <u. huext uuop adepfl"pjbii»n»d naiactica VAroiost. u»'> * xintfo m irnao
• i .-xl all ine neerra 1

r, -r-.il! ixii-it and offers at vex- lew east, ease of consi'ycle
r«c tt« found or c. i v ar-niiirar*. A SD wattvenwin «r >

avOllK>'*fO>«34.60-VAt

• 'I T35 - 331-1 s'co

PORTWAY INDUSTRIAL EST.

ANDOVER, HANTS, SP10 3MM pamumNWORLD LEADERS IN

SP2-200 2-CHANNEL 100W. AMPLIFIER

ANDOVER (0264) 64455

ffipA 200 100W. trms Into Bonmsl MIXER'AMPUFIER

ELECTRONIC KITS
COMPLETE KIT

£49.90

new.- uimlinci

fcat'.*ec as a cor
it rjctiO'a ! e-t-de In
• it. m»a ?>: .

-.ceolionally ow
nr cud but oro*ei
• ora l. timsAec -

jonora ouroose "iq.-

ot sources sutr »x

n>icrcpnorc. flv tar. etc. Ihcre cc wide rj-iee lone corfiolt «ne a irastei .« .me Wntroi. Mecirn*--«Hr ttm

MPA

2

» IS tmpHc-tyiWeltwtnmirni-l wiring Iinodad n ak ->9 acwsr .ctcr. y?r, :-vciQ-flr-win.

PC3s. corr-os. Wirt, wr rrmnlHlw down to t(be Xu ircluii-x fu v lirlxliud riotalwon, 'ibicqliis
but and bolt

> the last

COMPLETE KIT

£64.90

The power xirn fun XOtlOfi

o* tno MPA 2CC has aravod
r.jt prly «e-y ctoncoitai
n il y* -v ’Loaea mg -e -at-

»

too. Tms new deunn iu>->

TWO C* tbps- ewtldifar SCC-

ton pow-r-ct bv icoi-atc
3W*.r .upalresfed trai- accr-mr.'ii lurallta! tians’drrre- ir.put ..e<-.ii-vity .. »3sr iV.

Ev-.-i vinuliarec-. Uv fl-ivnn. -me; i< . •rtol CClivers o-rr r;icnv mix into 3 Dims, -a >11 rduces
fully tinlihe.-. meMIwurt '-•OC'asl FCBl. wri'O'S win- .1!.. con'o eteSownfs the !r>l m.- .>-•!

do!! 1

1024 COMPOSER Complete Kit £85 DJ90 DISCO SYSTEM DETAItS N CUP PPEE CATALOGUE
Preaitynirnd tram a sirthcs::-. pj* atef
dnigr to Bo toai.-ec n £t‘ ;-<'OWC5 T0 -

DAV IN*'PVAtlONAL the ’S>* COM-
nutitH ccrtroH tno «vrm wilb e x..uoncc
s' vp fa rO?* n.*ii-x 01 • aroe renter o"

hoik- -•ajuereer eo. C- c‘ '0 notes.''
wtnaroat!''n'?b :*pote erBtr in e-rdiiiia i

r -esi ar sen.. o‘ re*t» ran tia mitaiod. it n
rrairi pcwer.ii mu -i u .lOinaticaDy irickle

ih«rj»i h coiCadmium battery supc-yrg
ilia irieiwo-y. t esc-yc: me preo-ar- *'!“'

switch otr the It nduCee ully *'il.MJ
rrc’J wc-l flb'-jlDtS PCfl Ciyrtrola. *-•
etc - Comp— ((own tu t»m »t nut m-d

TRANSCENDENT DPXmultt-voice synthesizer Complete Kit £295

The Trensconthmi OPX is a --ally v*"=a-

ti e 3 octave keyboard instrviment. T-ese
nre two audio outputs which can ba
„scd simultaneously. C' the 'irst the-e

is a beautiful harpsicnord or 'cad sound
fully po vnncnic. i.e. you ca* play

•chords with as many rotes 9S vCu me
On the tsecorc output there is 3 woe
range of dil'eie-'t voces, still lu ly

polyphonic. It can is? a stm ghtlarwa'd
piano or a hunky took piano nr ever a

mixture .if the two* Alternatively you
can p ay st'ings over tie vvole iangn o'

the keytjtta-ct or brass 0»C' the whofe
ranqo o' the keyboard 0' Should veu B’elv- VI "C-S "n *he topof the keyboard and brass

cr. tne lower end The keyboard elost-Onlcal v split after the f rst two octavos I o' vice

versa or oven a ccrnbna: on of strings an-J 0i3»s sounds sTuita-eoitt » -no n-i a i

VO Of-S you car. switch in CifCoHiy to make tne seybOfd touch sens t v- he harder you

press sown a kev the lo.C?- i sonnets - iust ><e 8' acoustic P'ano. he digital V

control ed nvi t pioxnd system makes practical touch xoris ! y-ty with i-e camp. ex Cyme-

ri-ics law necessa'y for a high deg-ee o’ rca ism. Tnere s a master vo- -~c ano tone

control, a sepa-at'c control fa: the bress sounos 3>'d a sn a vib'dto ci'f-'t win

V.A.T. NOT NCLUDED IK PRICES

var.aCia ccpth control together v. t" a
vor ah- r. cel ay contra so that the v Pisto

comps r. only after wa ling a sho-t lime
alter the r.otr s Struck for even more
its istic string sounds.
'u add interest to the sounds and make
them more nature there a e clvorus'cr
sei-bic unit which is a complex phasi-g
system usi-'g CCD (charge ccuit>:ec do-
vicej analogue delay lines. The overall

effect c.f this is similar to that of severe’
acoustic mstrun-r."ts playing the same
piece of music. The ensemble circuitry

i an on switched in with ctr.cr st'eng o*
ml .n nffects

Atho-chthc DPX is an advanced u?s gnus Ti a very a'ge Amount of citcu try. much of t

very sophisticated, the kit is rnechanica y ext-emety simple with exponent access tn all rl-n

one.n: hoards which interca-rnct with -t. I.vay OOimectOiS. iuSt ’ou' nf Which ere m
moves ic separate Iftc keyboard circuitrv and the panel c tcuT'v 'to'it the mal’ ecu fy •’

tne cab opt
T-- kit incfirOes ful v finished metalwork, sni c teax cabi-ot. profuttsiunal «ua : ity com-
ponents ia

i
lesiitcrs 2! i metal oxide:, nuts, tto ts. nvrn a 13Aplug

e«»C£ srasiUTV! Cra«rv.*tnco<'iinpii»i ii-aioectve or ary pr.--

cnanaes wd will honour * ui-ist ir tb c aovehn-m.iii ur>*. oc

comber 31 .

1

ft-, if this mcwtb's M.-B'tiemer-. 1. manttOhM wah
yo*rr omul fnoaii o VAT "ate cr snaoexc-UwJ.

EXPORT OKPtAS N'»V*T PotUpechargn- .n -dual v>v. a.!-’
ban'i-*3 aril ixiktl' SBCurntrajtlp"

UK. OftOERS: sufcieo tn *. 5‘-su, ;'.!'C: va n :

i-i..tnt3i ca*riroe

SICURICCa DELIVERY. ‘C-- ir 1 ounoral i~mi|- ' J K mainlmid
uv y Me E2 tC IVA I

—
SALES COUNTER- ' .iu p-etai 14<OtMl <5. ' * t voir tne'WotV
C. .

.-. Sul.-* Cc-."icr OOP" P XT" III 1J no*m. * III *20 ii.Ht.

Mcioflaytc Tbu'ssry

WW 022 FOR FURTHER DETAILS
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Receives, transmits and displays full 128 ASCII
code set

• 1600 character ron-volatile memory
• 2 x 20-character LCD display^ • LINE transmission mode

1 selectable to 9600 baud
• Ful1 cursor-controlled

• Wide rarge o' siQr all’ ng
options

• DU ; t-io RS232C ard

\ 20mA Ioo p

-*
.

interfaces

• POCKET TERMINAL
• Receives and transmits full 128 ASCi I

code set

• 30-character memory
• Clear 8-character, 16-segment display

• Transmission speeds 110 and 300 baud
• Cursor-controlled data entrv,->
• Built-in RS232Cand^^g^v
20mA loop -JS
interfaces

SEE US AT THE
NATIONAL MICROPROCESSOR
AND ELECTRONICS CENTRE

VALVES Minimum
Order £1

VALVES VAT
IS INCLUDED.

140 iN'.S ueo tISJ 19.50 OSS zx
>80 1.70 C.MF"' Wy> 120

tV> 820 420 OK (087 233

N» 4.50 6AM8 ’2AT7 <**C 533
'FA3 4tO fAW •7A.>?

3.90 004 CO 0.84 63C0 284

CW’ C.8S JJS 1.16 c-'.oy.v 12PA8 8360 880

BW8J J26 1 16 tA$e 121^6 ^73 1400
096 6AT8 12&<? KS7 820

0 70 on Sf.t.6 12C8
on 0.86 1996 7199 7»
oes OSS -.a;47i i 098 3HP’ I'M
0.70 130 070 51 -V 18-CO

066 •2<BGT 0*0 4UM 32M
68t8 •2Q7GT 88J 14.M
88080 '750?

r nscc l.OS on
o.r.8 12SJ7 0.70

88R7 12607
:te>:cs »93 t.TS 12SQJO- 01773-11 38X0

0.90 070 013-33GM
4.% 9.23* UCC3J

-•> 1306
EA8CB3 060 13,80* ttfi Me

c.eo MtW 170 1.18

Cecil i 80 0*5
«Y8 •933 11.M

3.V0 TOGO
UA2 0.70 ••9H4

cans 0B2 oe: •

-n 2001 0.80

•-CM UI84 1.10 004
0.76 C47 7*0 2M1
096 UVS4 Ofeo 20*1 085

OOS FCS3 6.9S r-f’7 2Ctft

C60 FC97 FF14 2-P4

ECC*3 *0933 vai&sc
tco-.l lOOSS toLsqton JK23 0.76

iea : to 'KM 0 60KW
0.70 4 20 246
o.rs 1.15

ora WOO 8T.-SA
0.6S l'C‘87

lUO-’f pckoo 346 136 “H 183
FCHM ZKtu earn

C 60
1.20 1.76 OJ60T
070 0 8S
o*o • OlrXrf, 0.40 0.4C

ECLB3 F0F8M •BF. 2.W M I 694S.-17S4

ECV.87 276 7*4
134 -x? 1C

on 7OL01
0.99 <*Ct87

IF37A 1X2?
Eras 106 *7.80 r

0.66 fCmCo/851.25
1190

Lf»S 296
F‘88 7 80

108 KUO ITS R<06A
ISO PUT

•'92
tm 3E2S 1.16

096
0W fUM
080 P. S3

1

4fr.'?MV 6S17GI BSU SN74173M 0 42

LIK-l 8SN7GT 032A

tF8t? 1.10

EftWP 320 nas
0.70
0.70 0*0

••80 r/CntxP 6.86

7 SO* 8X4WA 986
1137 =VB3 8*40' a a, 967
f 81 246 084 0.74 6V«> •s:s 2.20

hw? 1.IB

El84 oao 0 90 '.u

SAB? 7-< 176 570
ui:v.r<tli. 284

* 70 0pvm.ma on S«
0.N i too 690

SSS TOROiiM 0(X •3=13 1.50 6MQ 1.98

VALVES AND TRANSISTORS
Tettotopc crc-ili •*' if valves. varsteeors. etc

.«! 1 74? IruJt: ar: cxpo-t 7C3 CBS?

Gcpcr MullerTu>-< AIM. MX'20'01 "id n‘.h«r«

PRICES MAY VARY

IESI S£l FT2 FOR TES-\Q l-arsc*iv«rj A40,
All A«?*ndCPRC26.
HARNESS "A" S, 'B" CONTROL UNITS 'A' "R"

•J1* "J2." Mlcrootionn No s. 6, 7 :finec70f5.

trotres carrierW>. •*£.

DRUM CABLE rani i jouicor-icl on YCC0«33

FIELD TELEPHONES TYPE "J
Tropical, in mstai cases.

10-LINE MAGNETO
SWITCHBOARD. Can work With

cvury type of magneto tele-

phones.

POSTAGE: C1-E3 45p; £3-£5 55p;

£5-£1C 60p: £-0-£15 75p; £15-

£20 90p; over £20 free.

COLOMOR
(ELECTRONICS LTO.)

170 Goldhawk Rd.. London W.12

Tel. 01-743 0899
or 01-749 3934

Open Monday tr - riday

9 a.m.-5.30

FOTOLAK

FOTOIAK
Developer
Ferric Chief -Rfl.

...£2.25

2Sp
E5p

POSITIVE LIGHT SENSITIVE AEROSOL LACQUER
Enables YOU in produce perfect pr mod circuits in minutes'

Method Spray cleaned ooe*d v. th lacquer When d-y. ulaie positive master of

requ.ted circuit on new sensitized surface ~ >pose tc dayLgu. develop and etch
Any number ol e»act copies can ol course be made front one master. Widely
used in industry for prototype work

Pre coated 1 i fi Fibre-glass board
20-lmm « llAmrrr ?1 f.0

204mm x 228mm £3.00
408mm x 228mm t6CU
467mm x 305mm ... fa.00

Plum Copper clad Fibre-glass Single-sided Double-sided

Approx 2,00mm thick ft. sq. E2.26
Approx. 1.00mmthick ft sq. £2 0C £175
Clea- Acetate Sheet tor mak ng master 2G0<rm » ?60rr.m . .

“cstaoearn psetor>g 60p pe* orde*. vat 15'* on total

G. F. MILLIARD ELECTR0HIC COMPONENTS LIMITED

P.O. Box 19. Praa Sands, Penzance, Cornwall
Telephone GERMOE (073-676) 2329

150

\vw - OOS FOR FURTHER DETAILS
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PM COMPONENTS LTD. valve & components specialists

DEPT. A, CONINGSBY HOUSE, WROTHAM RD. MEOPHAM, KENT DAI 3 OHN

PHONE 0474 813225. TELEX 965966 WEST ST G

1 SEMICONDUCTORS^
AC 26 02? SC' 338 0.10

0.11
0.12

32": 0.19
&C"9 0.74

ACI42X OM fiC'JS 612
02’

A2'7B< 3CI4< 0.25
021

0^8 0 24
AC-88 0.2? BC'47 0C3
AC-.88K 037 BCHfiA 009
A17142 C.90 O.M
ADU3 0.09

BCI57 0 10
80 61 0.09

AC’W 033 BCI52 0.09
0.28

BC'6' 0.28
A' '25 03? BC'TOB 010
A;‘28 03? &r.'7i 008
A-'.77 0.32 8C'7IA 0.10
AFI39 0.42 8C.71B 0.10
AM50 0.42 OC'.J? 0.09
AI739 04? ilC'7?R 010
AUI06 7.06 ac'7?c- 010
AU'07 1.75 9C173B 010
AUMO 2.00 3C174 0.09
AU'13 1.48 3C174A 0.09
OC’OT 0.10 9C187 9 CO
BC-07A 010 3C1MLB a io
3C07E 010 3CI83 012
3C108 0.10 SC1S2L 0.09
9C108A 0.10 flCIWLO ora
oc'cau 0 10 BOTCH 010
Bocec 0 10

.
5C2353 0.13

SSmOLm
MO

BC3?J
f'CiftV

8C238
BC401
00478
BC547
3CW8
SCWA

02*

C.30
0.68

NEW BRANDED VALVES
8.60

'-.60 i ?tt*cn

MK'4 9.00
ATi-iO

A£P C.56
CACBl 090

nc.Ttv 3 00 3 140
Ml$*3 4 5C 634'

ACVP?

LUC8' 0«S
AMV'34 2.00 FBC89 065
APRii

lO'JC 0.55

C1« '*00 FRFFa

CilA
CAC.2/

tC86 100

'20 ‘C88
KT10
0£33

BOO
1=^ 3.CO

LCW OM
OIK 0 65 FCC33
OF97 1.50 ECC40
OH83

OK?' tcc« CP
£CC»M *lll

JK-6 1.00
0L9? 0 60

0L8C 1 oc LCC68

1.10 ECC833S 160
DM 'CO 2.50 ICC834 0.40

OY80 1.» FCC307

OY»f.<# 0.55

ECF55
-O 5-J 120

E80F
:
ii •; eoo

68'CC 3 30 fC?81?
'MCC

E5K LCH4?

C85C
ia-Ac ECHil

ECL83 068
f’Bor 7.85 £0.8?

E235- 14.00

ZENER DIODES

BZX61 0.15

33V ?o 38V47V

BZY88 0.07

BV6 6V
13V ’3

6V- 7V5 8V? 9V! 139 <1V
•5V8V24VJ7V

ECL8G 0 74
LC186 0.74
PCI .800 13.50

EF85 0.4®
E'85 0.70
E<89 0.75

Ec9' '.22

f'9? 2.50
EP93 0.66
E'94 C.86
E1W 0 78

065
FF97 095
EF1&3 0S6
EFIM 0.58
EF731 ’.#0

LH90 0.66

EX» 0.65
EL32 0.95
E-33 2.60
EL34 ’ 64

EL3J^hll.D.248
iL3C '60
EU7 9 00

EL85 *.*»
LL88 080
EL90 0.82
Fifll 8.00
£-95 0.70
E.3G0 9.00
EL504 1.40
US09 2.80
«*•/' 1000
EL322 '0.00
EMI 400
IMS 400
FMftJ 070
EM3I 0 70
EMB4 0 70
LV85 0.65
EM87 '.'0
EVM932 2 80
EN3? '400

DIODES

BASES
B70 015
B7G S.ir.eJ

030
ESC 0.70
E£A 015
a=AS*int>!i

8109 016
3139 0.60
8 “ip -2 . CIO
14 Pins' 1

- 9’2
AapiiO-’Q

030
16PlrD. 0 15
VALVE
SCREEN S3
CANS 0.27

6020’

00723
SDW-5
30233
3D?34
30236
90237
90230
Br,t«n

KM 10

£&
3F150
3F157
3FI73
9F177
•If ’70
9F179
9F’89
3F1B1
0‘lft?

a-*93
£*•84

Ef-31
E.V32
ESI 503
F.V51
EY83
EV84
EYBG.07
LVOV
t'bMA
E?4)
£280
=28

1

E290
G';37IK 30.00
G667'K *00
G’?0.'i8 aoo
G*S3.'2D AOO
G‘807277 7.00
04087 ’X '400

0.96

EF24I 0.15
E-256 0.28
B£2SG7lC 028

0234 2.00

0737 4.00

HL41 '.50
HL47DD 200
IIL32 '90
HI! 33'DO I 50
HR6 1 50
HV93 1.00
<161 350
<788 USA 6.90
<766 JK 9.93
<777 5.00
<*88 USA 7.00
<*28 UK l'.M
K’W ’.50

l!P '.00

L1K/5K '2.00

M502A 135.00
ME27A 167.00
M807B 6 00
MMM 125
TAftlOO 285
M3127 5 50
M3'62 3*5
MS'96 125
Mft?JS 1.20
ME‘400 4.00
ME1402 4.M
ML1403 '0.00
VF1S0I 1400
MH4 210

SSl
3A<0?
B7>* '5

BA‘48
5A'4a
SA*54
BA-55
BAISfl
BAX’2
BAX'S
89

‘ 050
Bfl-CaQ
9Y-28
8Y1J7
aY'33
«Y’»4

008
0.17
013
017
017
0.06
013
0.16
0.04
906
0 30
0 30
310
0."
Oil

.0 45.

BY-76 OSS
SY'79 OM
8Y199 0 28
a^-cc o '4
9Y2M.IOO 0 11
9y2'C 803 0 3S
0Y223 0 90

8Y298>» 0 22
SY239-850 0 22
SYX’O 0 20

5yxis:e03

'tCC

0495
CA20?
INS 14
INM01
IN4002
IN4003
IN4C04
IN4CC5
IN4CC6
IA4CC7
S4148

06 IN54W
1 IN340’

INS40B
11-44
IT-JCCJ

CA4?

S3
0.09
0 05

LVStO’
N54J2
N54M
-N54J4

006 IN5405

C 03
0.04
0.04
C 64
005
906
000
o:«
0.02
010
0 12
O.M
012
012
013

013
0 18
016
004
Oil

ALL
3«0ERS

CESPATCHEC
SAVE DAY
WHENEVER
s3SS'BLE
*

QE93-10 326
Q«25 107
CaiCIMC 13.95

QQV37-8 10.50

QQV0310 2.50
QGV03-20A

12«
QOVW^OA

13.95
CGZ06 43A

4525
QS'60/45 7C0

98‘fflit .W.

Efl'01
BFCAU3

0.30
0.86

TIP29H
TIP3W4

OM
0 66

NTEGRATED
BI195 1.00 TIS9I

BT'08 1.22 2N2219
61115 1-20 2A2EC6
BU'05 1.22 2N-»M
8U<08 1.68 2N9S9 0 53

8U<74 ICO i\3!C2
0U’?B 1 22 2N3703

Sfi8U204 1.55 2N3704 LC7131

3L2C8 1.3? 2N-37C0 3 12 MCI307P
9L2C8A 1.52 2P»27Ca 017
01/2830? 1.89 2A5294
0UM8A 1.4? 2N5296 -..29

BU4G7 1.24 21.5288
3U5CO 1.75 2M496 066
MJ30OT 1.98 2SA71S
VJE340 0.40 2SC495
MJE520 0.48 2SC486 MZ140119CP
MRF460A 11.00 JSC-098 8*0 C.32

10.00 JSC"771 220 Ml?3’B 1.75

7/4F475 2.50 2SC< <73 1.15 MIJ3JB 1.75
R7«68 1.70 2SC306 125 ML237 1.95
R20108 1.70 2SC-M7 188 MI238 420
B23?? 0.58 JSC’ .1*9 0*0 ML239 2 10
R7323 0.66 2SCI678 125 ML920 4 1?
R7540 2.48 2SC1945 210 Mim *29
RCA’6334 0.90 2SC953 995 Ml.828 ISS

. KCA'6335 0.80 2SCI957 0.80 5AS54CS 1.60
0.40 2SC7078 1 '6 SAS57CS 160

T:=29C 042 JSCJ029 1.80 SAS5KS 2 85
t»3:c 043 2SC2078 1.45 SASSOS 285
1JT31C 042

nii
2SC2091 0.85 5L4»

TIF34-
T1F333 0.75 1 .20MM ANTI SURGE FUSCS* 1

TIP41C
TIP42C
TIP47

0.45-
0.47
0.65

£1 Dfr^P»«k: of ei30oe<p#<« I
O' 10
2.5A

OS'JC!) 1.50 i

'

1 6
i
A

3
i
5
a
A r

031212 3 20 l\

QV33 12 3.50
?; »

1
QV0V25 1.75 26MM GUICC BLOW FUSES
0V3-125 30.50 30p PER PACK OflO
QY4-25D 52.16 JVlMA W.U ’A /A nA
QY4490
QY5-S00

60.86
WOO UY85 4.70 SB-2S4M 1460

RIO 4.00 VIS831 13.00 SB-2M-M 1460
R12 680 VP41 ISO 500 4.00

R16 12M VP133 200 90?1 1550
RI7 2.CC VP75/30 3.00 ‘0?? 3800
RIB BM VR101 150 5R.4GB 2.00

R’9 1.20 VR1C2 150 5L.<4G 088
320 1.20 VRlCS/30 106 &U430 1.50

a sr
3G1-126 2.50 VRISC.’3Q 1.15 5V40 U.M

|
BG12«A 11.73 VT2S 5.00 5Y3G- 0.85

1 RG2-25CAH.79 VI'70 1.15 524G 0.85

HGS-lCCC ’O.M • VT'38 425 E.'JO.i 0.70
RK.23A 12 CO VU39 ISO 8A/2W 9.00

flPLIfi 17.00 VX6I23 5.0) CM 1.50

3R3 1260 K 00 VX9I33 6.00 6A8G 1.60

S130 2.50 XC-5 O.BS 6A87 0.60

S'KP 3.00 <68 0.85 6A89 OM
SP41 400 K7'9 0.58 6AC7 1 «
SF42 250 XGSEOO 19.50 0A-4A 1.20
sr.';8octoa» KB'ICCOA 8AG7 1.20

S7\'2?J'*323.M WOO &A-5 1.00

T4I 2.00
|

Xn'.-S400A £A-7 1.00

1B.N7-9M 128.00 GAM 0.60

115.00 YL1020 29.00 BAM 2.00

TP25 1.50 YL’COO 15.00 6AL5 9.52

TTlI ISO 263 1.00 6A7/4 250
TT2< 14.50 277 120 6AM5 600
T
v 2 125A45.M 2303C 9 00 CAM 5 1*0

1 TV6-3M MOO 2E02C 1200 CAN 5

r>4-503A 41.50 2E04S 1350 4AN8A 250
'Y&CMW Z7CCU 100 6AQ5 0.82

3’S.OO 2749 948 5AR9 293
•JI0 1.50 27SS 9.00 5AS5 1.53

UI6 1.50 ZSC3U 1260 8AS8 3.53

U17 ISO 2C'0«i too 6A57G 450
J1B-23 2.00 2M-901 5.00 6A16 0.80
J19 11.95 ZM'020 IN 6AVSGTA ’SO
J22 1.00 1AC6 120 8AU8 OSS
U25 0.68 1922 10.CO 8AVC 0.72

J26 0.90 183GT 1.00 6AW8A 2.50

U37 12.00 195 2.50 6A28 1.80

U41 0.70 105 . 1.CO C81C 2 60
U191 0.70 15G

V
1.00 CBA6 050

U'93 0.65 1L6 1.50 e8A» *75
U281 1.00 1LA6 1.00 <!3A8A SSO
U20? 1.00 1U5 1.00 (80S 1.CC

u?nt 0.60 1X?9 1.15 6SE6 0.50
U30I 0.60 JA3 3.00 WHO 1.68

U309 C.GO 7AS1EA 11.00 6SJ8 1.05

U8CI1 0.80 2C3SA 19.00 69K4 7.75
UA8C8C 0.85 2C7’ 1.00 69M 1.25

UAF42 1.00 ?C42 4.00 68N5 130
U3C8' 1.00 2C51 075 6BN7 3.50

uano 000 287 150 6BS8 0.85

UBPffl 0.60 2D?'
?0?1W

095 CE05 060
U8L71 1.20 2.CC eeOGGA
LC92 080 JK25 17.50 68Q7A 3.72

UCCM 0 70 3A/T47J 710 68L3 068
ucce5 980

;
2A/’8?M '0.95 6BP7 3 75

LC.H21 120 W 3.00 1 C8P8A 120
LCH41 120 SA3A 3.00 WS7 1*0
LCH42 120 2A4 0.60 1.83

UCH81 066 3AW2 3.16 2.93

UCLB2 078 3B2B 5.00 53LS 1.15

UP41 1.15 305 0.90 69W4 1.10

UF42 1.15 3W4C.T 7.50 63V) C 4.60
UPSC- 0.05 4-I25A 46.00 6BV.7 0.75

UFS6 1.10 4 253A 47 00 eavva 4.00
JP» 1.10 4-403A 48.00 6BX7GI 200
JL&S 0.78 4CXJEC8 26.60 oeic, 200
JU5 1.50 4CX3KA 33 00 8828 095
UU6 3.50 4DT6 200 eci 045
U07 3.75 4A<?aK 525 606 050
UU3 3.75 5A7J06K 900 CC0G 125
UV1N 0.90 r.av° 1-23 2»

SIS01B 4.35
SL9178 8.25
Sl'J’O 1-80

SLU27 1.10

5112270 1.10
SL143I 117
SN76002N '*5
AC78013N 1.15
S.S78O03NOI.5O

SN7W2SN 1*5
SN70733N 1.65

AC76033N 1.66

SN7611CN C.89
SN7G131N 1 10
SN?627*ON'S5
SN76727N 1.05

SN7S522N 1.40

SN76533N 1.30

SN7&M4N 1 30
1 CS

SN7688C'‘J0.80
SN76666NO.70
SWI53 274
TA7206AI' 1 Ofl

'A7’28 Itt
7A7!30 150
TA7J04 215
“A72C5AP 1 95
7A7222AP 1.»
ATJ’OP ' M
TAA5S0 0.25
TAA570 1.80
TAAW*8 1.20
TAA7CC 1.70
TUA-20B 0.70
TBA120S 0.70

110

IUA120SU 0.70

TBAIKU 1.00

TBAJS* V50
T8AS5B 0.75
ISAMON 2.55
T8A4KO 1.25

TBA51C 1.65

IOAMCO
T8A570
ISA5KO 1.10

T3A523 1.10

T0A5KO 1.10
T8*y-0 >25
T3AS400 135
TBA55M 1.45

TaA56>C 1.45

T3A580CQ 1.46
IUA573 100
TRA72CAO 2 45
73A753 1.8S

T8A7W0 185
T8AD33 0 89
7BA810S 1.35

TBAS1CAS 1 35
73A820 1.45

73A923 1.86

13A92CO 1.66
'0*350-7X

2.35
734900 1.41
73A99CO 1.49

'CA27D 1 10
TCA2'0S 1 10

7CA77CSQ 110
TCAKC 215
TCA9A0 1.66
•OA440 220
I0A19MA 1«

TOA1 190 215
70A1327 1.70

T^\*327G 1.70
TOA1W70 1 41
1DA1412 015
JDAXCJ 1.95

TDA2020 215
IDAKGC 2SC
IOA2H7 1*9
TOA7573 1.95
TOA252* 1.54
TOA2532 1.95
T0A254? 2.15
I0A2D41 2.15
IUA2&63 215
Ti;/.7S81 1.15

7OA2S90 2.95
*OA2591 295
'DA2593 2 95
•DAIFPO 2.95
TDAMMAiSS
TOA2646 250
IDA2C0C 1 35
tDA3#C 250
UPC5fiH 295
UFC57SC2255
UFC1975 2.50

UFCI15CH2.96

7«Pj*«/ Mil.
tor.fiei
TB175 II 10

THERVISTOR

VA’’04 0 70
VA8F-5D 0.45

6C'5

6C0<GA

-Tzr icci 3522 1S5

OK
0.75 -..25

’50 1378 0.75 &OCS
10F18 sac^G 1.16
I9GK5 0.85

250 985
10.00 '112 16.60 79C1 120

7.00 080 li.'A1

ISO 0*0
12AF6 ft5A!

1? AC. ft 1.20

17A-7G7 0.65
I2AH3 5.50
>2AT6 0.59
* 7AT7 0.55
12AT7WA 1.60

12AU6 0 60
12AA;7 055
12AV8 OM
12AK7 0.55
12AX7WA 1

B-3V

8'07
98V.6

WIREWOUND
RESISTORS
4 w*n FflE'EontD valueI

4R7-1
•

2K2-8K8
!CX

7 wa
847*4<7

5<fl-12K
15<-7i<

ItWltl
<6-1 0<
•5K

17 Will
R.’OX

01 *
018
C.22

S14
0.15

0.11

0.16
0.21

0 24

Ml

LINE OUTPUT
TRANSFORMERS,

DECCA 7230
DCCCA ICC

QEC JC40
PHILIPS G8
PHILIPS 09
PHILIPS O' 1

PYF89\'e93
PYE 73'
--O"\6D0
--0PN8503
--0PV3003

560
560
*50
»-*C
715
1250
13M
'Oil
•«
10.90

MUi
WW - 043 FOR FURTHER DETAILS

13 50

100
5C47 5 00

320 yi-
M.34

3.M
8.15

1.00 w.
3.50

9726
0 70

150
V'CO 320

0.75 S*14A
0.95 5S4i

1.50

6093
106 C’46A

J.BS !363 780
6**5

0.96
095

7593 4 63

OK
2.95
1.20

Many other items available

Please phone or send list for quote

CALLERS WELCOME
Entrance on * Hours

Wrotham Rd. (A227)
Near Meopham Stn. Saturday 9-30-1 2.00

P. & P. 50p. Please add V.A.T. at 15%

24-HOUR ANSAPHONE SERVICE
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BUY BRITISH - BUY DOUGLAS TRANSFORMERS
MAILORDER FROM TITAN TRANSFORMERS & COMPONENTS

CENTRAL HALL CHAMBERS, DUNCOMBE STREET, GRIMSBY, SOUTH HUMBERSIDE
DN37 7EG

Prices include 15% VAT. Send for our catalogue

Tvr-t

24?
213
71

7C

>ca
7?

1*6
17

•15
'57m
??&

AM»5
12. 24v
33 C.*5
•3M
2 '

4 2
3 I 5

3 25
6 3
e a

•2 6
16 8

JO 13
30 15
40 ?U

'MIC:
C
1.70

6M
6.67

603
366
631
11.46
13.69
19.23
27.61
35 35

P/P
f
0.40
08?
' '0

'43
'.43
•43
1 «3
1 43
1 73
IM
2C5
2 CO
2 35
4 8C

IYI-1

£
469

t 1 143
4 7

6 1
AM

1C. 5
1? B

3947 503

*VF=

•491
>53?
'51 1

•62-
1»>‘

IMP
I5SP
156P

VA

60
103
?:>o

Ho

:cc
750

1CCC

Fftlft

C
5.43
9 71

13.64
1669
20 77
76 03
JC7S
47.42

'.p
£

i rj
1.73
2.05
2.23
7 55
2.65
5.03
6 03

lYPi

v?
79
3

??
5i

117

AW°S
•5. Kv

1 6SU
2 1.0

4 2

6 3
3 4
•0 5
12 6
16 B
?fi 10
24 17
33 15

43 20

“9lCf

2?84
379
6.18
7.19
8.52
10 57
11*4
16 14
1854
20.57
23.63
.13 71

P/P
1'

I’O
1.1C
143
1 73
-73
1.93

2.35
7.23
7 35
756
7 65
4K

1VP!

26 139

150 143
250
159

8' 11.70 220
83

’Ut»
2<VA 3*36 SCO

64 '*
5J

191 icon

-« incu-o-l .WKIYKli(«

TVPS

243*
2441
?4sr
246F
24/!
248'
•/'#*

750*

VA

2f»D

250
350
SOJ
755

IOX

/•met
f
8.40
5.76

13 93
18.69
20.77
26.03
36 75
47 47

P/P
C
14J
1 73

2K
2 2C

7 ?5
J.P.S

5.00

rvi*c

102
103
IM
IC5
ICC
107

'09

AMPS
?3v DO-

1 350
7 1

0

4 2

6 3
8 4
I? 6
16 8
20 10

24 '7

PTOCt
f
329
4 09
7 05
9.09
12.24
16.15
22.46
27.05
32«4

PI"
t

I 43
1.43

1.73

1 90
is<;

?3C

fen
4.50

NVERTER

l"v C.i.mO
13 airs 3 am

6iv 2 "Jocr

PRICE
r

p/p
L

7 85
7.6'

TYPE

•74
•26

•27
17S
173
40
120
121

122

AWS
30- cCv

’ CD
2 1

4 2
6 3
8 4
10 9
1? 6
16 8

20 13
24 12

IMICt
f
3.39
6.35
’K

11.76
14.72
17.10
1944
27 70

»CS
37 02

P/P
r
143
14.1

1.73
1 SO
7 70
2 23
2.35
2.G5
4.00
530

rvK
TYPE

£ VA P/I'

41K5 41 to
4.Y

.:i.Y

yo JSC 626 1.41
10» SCO 1.73

X6<-
7JW TM? 6.53 2«

P.C8
120 220240V
3 12 0 12V

PCB

y»ice
c

PIP
C

9VA « PC” (it

.43

EXAMS-ES FROM 0UM RANGE

ww - 07? FOR FURTHER DETAILS

UUMPTOIT!
Climb aboard the breadboarding
bandwagon with GSC's new WK-1
wire jumper kit - just what you've
always wanted to make
breadboarding easier and quicker,
than ever before. Here, in one
neatly compertmer-ted box, are

.

those different lengths of insulated
hook-up wire you need — 25 pieces of
each, in 14 lengths ranging from 0.1 inch
to 4 inches. What's more, the GSC kit makes
your job even easier by colour-coding all the
different lengths and providing a ouarter-
nch length at each end with the insulation stripped
off and bent through 903

. So GSC jumper wires come _
ready to plug straight into your quick-test sockets, bus Strips or
oreadboa'd system. No more fiddling around with wire cutters,
strippers or pliers - everything you need in one box. Take the plunge
right now by filling in the GSC coupon.

GSC IUK) Lid., Unit t. Shirt Hill Irdmtrlj EiiatC. Sehron Wa dtn. ciscx CB1 1 3AQ.
Tfllc|>hon9

: (0799) 216B2. Tc cx : 8 1 74 77.

I

rt'K '
|
Junnar Kn

|
ts.oo N«!t Jllr.f once rc. pap \$% Vat £6.5=

|

Flm-o-ilutl ft pOitlyi ;^
I enclose cheque/po for C

|
Or debit niy Barclaycaid. Access. AniBiicon Exoiew card

.... Exp date.

I
or Tel 107991 21632 wiii youi catU Mu-"t>er a'-H vaur ord^i
will bo m the post immediately
NAME

7tt=i?n

**:" aMIHonn oni*

ADDRESS
000*1 SPTOA17KS CCCPOPATON

I

I

j
FREE catalogue tCk box

I

Gfobel Ssccialiiea Corporation (UK) limited, Dept. 7RR
Mi’ll l, Shire Hi 1 Indoitr a 19t.no. Samon Walden, Esse*. C0 1 1 340

, TOMORROW’S TOOLS TODAY

Laboratory Manual
for the Art of Electronics

PAUL HOROWITZ and IAN ROBINSON
This laboratory manual is designed to accompany the
highly successful text/reference book on circuit design The
Art of Electronics by Horowitz and Hill (CUP, 1980). It

consists of 23 lab exercises which utilise commonly avail-

able general-purpose lab instrumentation and standard
electronic parts, and should therefore be adaptable to an
electronics lab anywhere where the text Is used.

Hard covers £12.00 net
Paperback £4.95 net

CAMBRIDGE UNIVERSITY PRESS
WW - 053 FOR FURTHER DETAILS

J

WW - 025 FOR FURTHER DE I AILS

ANY MAKE-UP
OR COPY

QUERIES CONTACT
BRIAN BANNISTER

01-661 3500

extension 3561
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COMPUTER

and demonItrations 404 EDGWARE RD. LONDON, W2 1 ED TEL: 01-402 6822

TANGERINE* TANGERINE 'TANGERINE -TANGERINE 'TANGERINE

MICROTAN 65 MICRON FrANEX £43.00
COHTEMIS

,n : aiad m-choT punted tfsuil l>: vj in.ijrnint md sin

tents :oir.jo-:m idtnldctf :n C ssextti lo- mai iu-i orpa-non

lYjyOlN riflt Conner.v IK RAM cassette i-itrlace 'Bssullf
' lint!, s T "

| in; r. >o 16 !•' :i>jn!r i.mr;. dm bus

JIO1115 log.

eiptntufl 1ANtluseic '‘iitul

Assiml

TANEX EXPANSION
Eipoidrd TANEX c’l.r, 1< **

lot EPRDM 7 .'Hi

0;» i;n8 to* 10X pcrndlrt

VICFOSOfI (LAS'C. 3? pars'd

MiCROTAN 65 CONTfNTS
^

Hi;h q. ililf. : iied II*. net punted •. 'cud titl'd solssr t 9-3

seemed «tnnnt:'*ide*t? 650? ’iciop-otcsMt Utmt"’’:*

TANBUG Hot* wt> V 1-119
'< RAM :< jso proysomie. i'i:‘ a'

tisptA dicroty VOL alp-atu-ie-it dot iv til
’61 «S -• .1? tiia'aaets

WlCMTAN 6: system We : ndr 136 i«g*. hp-nd users -arjwate-

soflneie ran.jlvr:.’ cmst'uctionil dt’ldt .1- ! simtle .-'ttranr;;.

lo;it and d stitle lo'ipu-enis': ’
• l> Pipand V 2R3TA'. 55

Ite UvROT/A 65M'*s *nnvwdespiea! :::l: m lo- Its

(•est.it 11 nn «Vep;, aiip'.' tn ta deti-l 1

KII FORM £69.00 + £1035 VAT. total f-3 35

MICRO IAN' 65 ssstmbltd and tested

Spec-nuiiP* as tbtv:. Bit isst-b td nul' IW mm- •end I-, au-sc-.t

£79.00 *£>135VA: ':;:l ISO 85

TANBUG V23 K'.£21 .85 etc!.

manfc:-*ANBU5 SKRAV 32pa’4llt

Ft* 16 Sininit* irais Ciswite

V. Mr rappingco-ad " lev ASCI

ie,?:o i-cudcs ;a*f su:.:'. Ass -

SOFT BASIC • wilts? mfe OK Ai

"ltd Spill IF0pt*tn<

R5?3?.7CniA lotp *Jl.ttM«-

:tntc.i .vd 18

FULL MANUALS: MICROTAN.
TANEX. BASIC, X BUG

All £5 oach
h.ttenn: a'd ~c~d miwlnc

EXPAHCE0TANFXXI1 H.tluMsRC'U «Bil

£89.70 * V AT £13 *6 W* 00316

EXPANOFD TAKFX ASSEMBLED

£99.70 -ed A I £'t«6 is«il£t14£6

OPTIONS ’C FUI IV EXPANOfO IAM<

AVAILABLE WV TASRAM 4G< B,-c

0*; :oa<d' Snql B:r3 tl tail mpm
UH -i". II. S*si c RAM I? 1 1 A), a-d 32'

Cv-a- ePAM |A I81 C-bnstd le'-rs'.

inla y tianmrcni :o CPC nptfalip- «”

iraHerndbyeorme OMA's TANRAM

1

cissncs liit a.a atif eM'tssipK* til

6502 mitop uttw- Mu'ROTAV IAS:

ptdside 1 f< HAV UK HAV an: IK. I 1

CONTlHtS Kgfiflui -y plaieB i'-u ho'f p

TANGERINE DISC SYSTEM
££ CWTROLLERCAPO £1 50.00 *Y.V

:i(>v9l t SIDED DOUBLE OENSITYDRIVE .JjL
£215.00 -vat k?

CP M DISKOPtPA ' VO SYSTEM

£80 -vat t
71 KEY ASCII KEYBOARD £69.95 incl.

H3 EXTRAS NE'OJO
dies pjldcvft: n" *e<' i-t't.ii** nimme ip»:jO tatlf

Avplet'e t! hl't KtpUbl* ! ind IMiad

S-JPEH VHAl CASHf It TA\GFRHC.Ei;3<^^-^^®S
£20.00 +V A’ £3 OC. tola £23 00

MONITORS {PROFESSIONAL)
PECONDITIONID AND NEW T*3V £35.00

CENTRONICS Ideal for Tangerine

PRINTERS
CENTRONICS P l£1 50 + v a

PROFESSIONAL ASCII KEYBOARDS
Ideal for
Tangerine

£29.95
• !7 liti ?Dt ASCI coded

• posiiun tirtbc •

• ASCIIctaraewj

V:ci '3C £350
•.•id* ;3; £395

S»i3i5.5i 1 S i "t

rl an ktytw rt"iie fdye*S

ticigc st." *t !u'n 6

reset lev!

Conlrol IfDObt A anil keys

Ct>"plf • *Mh EAf A

NEW MICROTANTEL
POST OFFICE APPROVED
PRESTEL-VIEWDATA
• :UIL COLOURGRAPH • CAN
STORE PRESIEL • CAS BE USED
AS AN EDITING TERMINAL • CAN
BE INTERFACED WITH PET. APPLE.

ADD-ON
KEYPAD

LIST FRICi
C22.GC

OUR PRICE

A compact 12 Button keypad

suitable ti' U8? •ill'

Keyboard >c e"^'3 ” '-mctiofti

eijl tour cxlra kevl Spjpliod

braad neAwMidata A r:o-

oncode - aingla moc? keyboe'C

tpa-Mnunm.
A'WiVim ejitta IW.il

I1M.M
IKM
liA
T8A

NEW PRODUCTS ..-I v.a. 1 n Cn
SYSTiMMO-HSttBOABC II CORNCCTOm (M.B
SYKTfM WrtSBOAHC 11} CDSNEdlCC; lliH
EXTRA EC-3? 8DSHLCI0RS 0«
SYSTEM RACXIR0N1 PAVEL I'SM
SERAI 1.0 80A*0 MIV 3MOTS) iafc«

3CRA1 vOBOARD MAX 8PCHI5 WNMXltPCMfi fv-
cosmOiifRC^OMiv
TSJD. CC.VDIMC -ANNAS* OJfl

JFCPIStOIALIDKlT
HI6H RLSCUTIOK 6BAAKCS.
AIMTVINTFVACS

PAMUF. LO BOARD MIV '6UNES!
RARAUty1C BOARD MAX Hi* LIVESI

WMMCASC liKVERS DS.

’}K -AV-U.-C axVERSOS
};x ROUBOAM IEXCI. "CMI

Etista

sumonTANGERINE 'TANGERINE TANGERINE -TANGERINE 'TANGERINE
All orders pre-paid and official advertised here to be L5nct BRQCHnpp

K ' forwarded DIRECTLY to:
'

35095 COMPUTER DEPT., 11/12 PADDINGTON GREEN,LONDON W2

^r llmroncTeday

7 lmerw.onUh.ldj

rvaramolh v.rvty o< Ids

The (M»IC V enun 65

WHS COMPUtfR tlASS'

PIUS MANY NEW EXCITING PRODUCTS IN
DEVELOPMENT AUTOMATICALLY AVAILABLE FROM
US WHEN RELEASED BY TANGERINE LTD.

All products mrm avail.bl.

FULLY GUARANTEED BUY WITH CONFIDENCE
BRITISH DESIGN AND MANUFACTURE AND ON
DEMONSTRATION IN OUR
COMPUTER DEPT. 'I^^FTrTT-

Hewy's COMPUTER KIT
DIVISION

MICROTAN 65 OPTIONS
10WM CASl PACK V Ml MOTKLR BOARD
!»: iniiimd cr<.ii: «tv:h correc' lm« 10 :<.>«' " ’ *"*•

uf: locslims n* MICHC’AV Built £10.00 • VAT
»Oi«i-q 128 dcglt-ab':

£9.48 +fl A&tcul £10 90

GRAPHICS PACK
hii> niay;ii.| :r:uti ATiehCcnniC -m Kalis’; on IIIEWUN
Hirwn; me fit (< <, ol t'univ o'er**:; Ifi- > 6A (jcee.'r* 'Atm xt

:tui*f : majini a finsr z‘. 0":b :apcr wlh £4 soisi:;

.m.iil.aid 6As;uarcthtri.-:ntal< a •.:» o! 1335 !aiti :in

bi rraft: bl>:k on bfme

£6.52 + Y1T 68). -a-il/JLO

JOVyAY KtYPAD
nt-coniv: rr.:a*: ol genno .0 md 'u-tmo Utt» 5:'>-e 1st' Lee

t-d ettwen; »MICR0TAfl' , i0i>jli - 'S tn" ’I ! iil.g -.n

rebo- :at e Sc* t-oditdenalc'esi. n'h l-V6 ;HIHt lejerj;

imthnoHwhe: -ubI !>* die ben ml. • trrmn-a. j/altblc

AvailWe ant --i-ed mdtened

£10.00 tv at r 6D.i«iir:i50

’Some ln<sl(-'t urra llci uie v\ tfi l«rp:d ;nl('

£15.22 *•V A T £2 26 lnH £1 ?.SC.

POWER SUPPLIES
V*51 i'pm 120 it 24GV AC Guuut 5 Vo«t ai 3 A’*:nFeui »:ed

Vs 5 1 n« plr«r toll. MCROTA'.en: *AY£X Mi, ewdtd Bud l

:

-«*mut’«B | i" |
edi''iuii lie!" 8i MICROTAN AvxiaVe •>»

1* i" T wdiesiidurri

£23.00 VAT £2.45. total £2£ 45

X VPS2 -5V6A. -1 A' -5 md -12V e* 'id *i0d- tyiMm ®5L

£69. 1 3 -tv at

MINI-SYSTEM RACK
We mu psauceda mnt -a:* V.C®C AS ‘5.

IUlf> and ou* -ini-nvjtb*' boa: l« has an -*:*;-»! po*f »'•:«!» 4*

pugo mo Diemars an: a't, tou;.; n TAHGtH SI 'RLACX.

»i : vuyeuriyKem the :r&l«nlo-sl Imn* F'U'i :in.i ar >«t In* I/O

:aB«s. AVAIlABltASAM ASSEMBLED UNIT.

£56.35 mo

FULL SYSTEM RACK
F:t Hit mo- -a! list eisiylhi- j' ' B -;X «

r^lei- <K‘V t- alien’’ MICFOTAM 55. *Aflix 'ASSAM. SfVft,

FUR’HIR (X»A'iSICN^3AR3S. TAS3CS end *HF SYSlfV »CW»N
SJPPlv A.afljblt in I'M, lomia’. e i l i.if.il Ic-i panil; ui
Kidih tangtd tram pi'Ol '.oil pa-rl «ilh :rw"<ui ion-.:c:nr;

I £49.00 » V A- £7 3; tot al iV.V-

ICK fuoncid *4CWSC rT BAS: - EPROM a’*

J4S CO -.AT £ 25. loitl £56 35

iiiuRAV '<7 1 >114. £5.20* VAT 18:. iota £5 25

SEP AL'DKiTflTTS md.

6522 VA f8 BO+VA * r 7il ;rU £9 20

X8UG f I J 35 + V A t £2.6C lotai £19 95

= I2v. K T £920 incl.

AS YOU CAh SEE 1HF PRICES OF OUR MANSION
COMPONENTS ARE VERY. VSfiY COMPETITIVE

WW 0S7 FOR FURTHER DETAILS
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INCREDIBLE OFFER
S«*rM Motor IN r.p.m. 1/10 It o ajoro*
lib In. 733V AC Ccr;. R.-lfin Nor-r-/«i-
Blo. Sm lSCrvr Ov 90<nm by a£mn- Sp -:lln

8mm e 3 . OTmm lor* Coir.oloto with coo&d
»">o r?:»y for mix oM start rvj. Offered a:

'mu- f-xnicr o‘mirj. jrCB.tlt.60 ^ftP"

INPUT 23Q'240V »c. 50.50 OUTPUT 0-260VNOW 1 unp Inc. «.c. vru— —
OS «VA'Z»amoMA>
1 KVA ft «f"oMAX)
2KVA00 Bin MA3I
3 KVA (ISarppMAXI
0KVA (25 amo MAX!
10KVA 160 amp MAXI
1 5KVA 176 amp MAX

i

3-PHASE VARIABLE VOLTAGE TRANSFORMERS
Dull InpM TOT -240Vor JTO-415V. SUi tonwlM
1 Si? 0,"”“ ""«» C1OT.43

?
***

'??
mP P""0 £153.3? Ca/ri-no. ps:V •-a

IJKVAlBomp aorc- aiomax 027.43 SVATaxIr*
LTTRANSFORMERS
IMp*’ fTptt.OTP4P7SiMf4.cn n: VATI.
^JBVaS 17 41-ip. 0.99V at '2 imp£20.40 -"ftp £7. 3 -£7611 ircVA'

wMW imp £16 70 r-41'£2.00 line VAT£70931.

VAT 8 P|
t’nP 0< °'2aV 10 *’I'C E 't90 D&p CO IC19 43

C ?“‘'‘V at ! 0 imp» 10 l‘A»£2.00 ’ins VAT £12.761.
D *v-?W 1 rn ’avfaov .1 jo impao.» pap r? cc iae.cs mo vat

aMV/17V/*V si 0 amp £11 SB PAP £2.33 n; PAP i£16.68 Ino

“Jorr (cnuijooriinjcpor heavy c.'ty biux- «i
semb-Y. conilPuooBV rated.

25 WATT ia/2560 'CO/ISO/ZSCZiOO/IKO I.Cafl £47.M
£76.00

£163.03
ttOO.M

N EC. GEABEO MOTOR 152 R.P.M. 2C0IB. IncT 23C AC6C hi. Fj-.o
9.2 to

I
Non-rove-ta me cawcuom Prjciicn a' macor'a o'ca

£35 “SP £4 -£44.65
--.r, VA“I Ajo tva ate 230 AC 63ht 152

" P M. 2Cdb. In JbavnA VS.
S,OIOR

t2 ni*v ,,ov AC - ’«“•* Will cpt'ate on

i:
1
, ~i'-i

CC
5L°

4? ra<r b.n IC-quO (03lc«» by 57%.
Price £1450 - nW PAP i TOU' lim'. VAT 01.28:.

ROTARY CARBON VANE VACUUM & COMPRESSOR
tXircicuupicd to I I r. p. 1I01J5VAC Mnlor 4.2 amp 1 )W i;ra. Mjoji
™=~- by A.;.:. P.-~ ?/ U’UlUuu. Mm. V«. 2566 11 C. Mu
F™"»«55». 10 £>-»*• i»l. >•!' I Mix. ilnlCi 3 C.J.n. >166085 H.C
Frau £30.(0 - PAP 14.00 (£39. 1 9 in, VAT;. \ M 5.

lr.r»n~, 2«V op. £10.06 PAP <2 it) fn.M incL VAT;.

WATER PUMP
VM® by SPA Altaic c* Italy. 220:740* AC 53 I,/ JECC fl.P.M.
*0»Ktx. 1/*na- Orr'ucai c-.to wth 1VT IMOT'oiiMC. Dol.vary
bcp--o>. 40 gab n-t mip. -t tOlbs /<- (Ncn-w«-p»i»r ->d! P-ice
£16.60.P8PE2SOitt19$ipc.VAr< N MS.

HY-LYGHT STROBE KIT Mk IV
App-oi. 4 ioul.x Ad;,noble -peed »Tce £27 - £2 PSP

i lota ire.

Jifg-M!. C.X- arc roJlKfor pcice £11 • £7 PSP (Tornt ire VAT
£14.951. Fco'iiap > a.o ’jr/jihcf Ci-.a i rclac'in
Suc«' Mr LyflM.

INSULATION TESTERS NEW JfV—VA VOLTS‘JM irecolrri £49.00 =4P £7.00
I£58M -a. VAT 4 P., 1«C VOLTS 17300 £55.00
P8v '2.33

1£65.55 Ire. VAT ft P|, SAE Icr ca'cc. IH.’?
TIME SWITCHVENNER TYPE ERD
I Ir-f switch 233 253V . e. 3C tup contact 2 ecv'2 cl
o.-6-v 24 ties t: any mMURliv ii't-net tmo 36 hovr
<C-e"0 •ecc've arc day onitti"a dovtte. Built to
bialnX! ElBC-.'eity IICJ'C SCCC ‘liatOD. Price £13 0C nM>.
P8P£I.53 (£13.23 ire VAIi B6'
SANGAMOWESTON TIME SWITCH Y. *

TvobS251 ?CC.'263AC2C(V2<yf*.—

y

7-thc. e JC 1... S
*"i|i8cenuets wlb overr.oo switcfi Oamuiui 4" x a :

P<ICO £850 Pftp Cl CO £10.93 Oc. VAT S Pi. QSSMgi
A'aa available with >ol«r o a I'&T. |«ctrwll
Alio avaibblo Sangamn V/mton Bo sms ir

d

AEG *^ ' 1

SO •mb. Phcnsic-octaila

SUB-MINIATURE PRECISION BUILT GEARED MOTOR
39v. DC Oporsiian. Sr—to 2 0

£2.80. Pen 30p 10.66 ire. VAT 6 P:

'

SOWATT 25CS1 £4.50. Pent SOp l£6.T5 Ire.VAT ft P;

100 WATT t ,'S,'T 0,'25/53/ 1&VJ$C/3GO.'&00/ 1UM 1 zKO/tSIO:

D . . . .
W11'3 ^ !1 £8 9° Po'' }l”> !t»W™ VAT 8 =1

r , m Sk”'*d ’r®b calitcatoc In Um. i-». iVjin die b'asi

SOLD STATE EM. T UNT
noui 230V AC
rnil rrodlHoO
i6S..il5.bi;ir-n

Fully noetfd AaroK. 15<V. Eu -.in iftr—- lime-
'-i ?3 i«e_30 cec to cam nuoua apartfion Sit,

>5nPftP ITotal.'rc.VAT £661)

MINIATURE SOLENOID FLUID VAL’

SNIP OF THE MONTHI 22C-240V. Prim-
ary. 0.24V. Secondary at 4 amp. Fully
shrouded. New Price £5.50 + £1 P&P.
ITotal inc. VAT £7.481.
Other types in stock, phone for en-
quiries or send SAE for leaflet.

FROM STOCK AT PRICES
THAT DEFY COMPETITION!

TIMERS AC GEAREO MOTORS
C.F. BLOWERS DC MOTORS
AC CAPACITORS MICROSWITCHES
STROBE KITS RELAYS
FLASHTUBES REED SWITCHES
CONTACTORS SOLENOIDS
PROGRAMME

Phone in your enquiries

v v _m. Cu'icml ux>- .
ejirstioi nicec:y ONLV7 MA Kstic 1673

I “Of- ’

cv; rpsfo. 2 n inc- aim V..::ir O-'r--- Goarbox
s,'®: l - 4*" ,

.
n Ujt 16mm. Sbxftr _ 5 mm.

S'i»i| m* 2mm. .Vi ,:-,i33am n-ieEBMirc Pftl*
He*.! inc VAT £9.7gl "JM.S.

N.M.S, hiw Mfinufictum Surplui,
P&T - Btoondlt^nad inOTui»<J.SERVICE TRADING COAll Mail Orders — Callers

Ample parking space

Showroom open Monday-Friday

Persona/ calle's only. Open Saturdays

9 Little Newport Street
London WC2H 7JJ

ACCOUNT CUSTOMERS MIN. ORDER £10 Tel: 01-437 0576
Wff - IQS FOR FURTHER DETAILS

REGULATED POWER SUPPLIES

From the June issue, Practical Wireless becomes an
"all radio” mago?ine, covering all the techniques and
applications of radio, including licensed amateur radio,

short-wave listening. DX (long-distance) broadcast
listening and viewing, radio control, etc., plus the latest

developments on the CB scene.

Mrodicol

!-» *1 6*£SI M.n.i>o
tTmS 4MIU91E

won »0.

«mu«ll OUTPUT
OtTl
HiPUT 1WT5

TWSMT10
aims

115254/Si
It 3lHlM mjnno

v) T-""

SOUTHERN ELECTRONICS
6 WESTCIIPF ARCADE, RAMSGATE. KENT

TCI. THANET (0343) 57S8B

\V\V - 071 FOR FURTHER DETAILS

• 4% digits (±32,768 counts)
• 10AtV.10mi2.1nA resolution
• 0.03% dcV accuracy (1503-HA)
• Current measurement to 25A
• 7 functions including frequency
• LCD, fully field portable
•Outstanding price/performance ratio

Thurlbyl
designed and built in Britain

Full data fromThurlby Electronics Ltd

Superior Quality Precision Made

NEW POWER RHEOSTATS

Thurlby 1503 multimeter -outstanding performance £149 +VAT

Coach Mews
1St.lves,Huntingdon,Cambs.PE17 4BN. Thurlby 1503 (0.05% acc.) -£1 49 + VAT

Tel. 0480 63570 ^ 503-HA(0.03% acc.) -£1 65 h VAT
\V\V - 078 FOR FURTHER DETAILS
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M Portable unit with
earth leakage

Wall unit with earth leakage

Type WEL2 £48
+ pp£2 + VAT

Bench unit with
earth leakage

Type BEL5SW
£55 + pp£2 +VAT

Internal Power for racks 8 types
from 3-1 0 sockets. All fitted with

illuminated switch

TypeT13A/10
50mm X 890mm

w?/ £34.25

+ £2pp8» VAT

3Yj"X 19” Rack Mounting

Type 13A/4SW/R
£23.65 + pp £1.25 I

VAT

< T X 19' rack mounting
with earth leakage

Type REL 7

£69 + pp £2 i VAT

4 feet LG. 30 amp total load Instant Trunking System for Wall or Bench Mounting

£29.70 orTR9 —9 sockets switched £35.20 A PP £2.25 - VAT
6 sockets switched

1 0 sockets switched in sloping box

Type 13A/10SW £36.30

+ PP £2.25 - VAT

Type 13A/6SW

• All units are in metal boxes com-
plete with 6ft cable and 13 amp
fused plug, ready for use. Only MK
sockets and plugs are used. Trade
counter open 9-5 Mon.-Fri.

' TYPE13A/4SW/10M
10mA earth leakage UN T

£68.00

PORTABLE MAINS DISTRIBUTION

NOW WITH EARTH LEAKAGE

FACTORY NO. 8, 5-7 LONG STREET
OLSON Electronics Ltd, LONDON E2 8HJ Tel: 01-739 2343

Type Price pp

13A/4 not switched £17.00 £1.25

13A/6 not switched £20.60 £1.25

13A/4SW switched £20.35 £1.25

13A/6SW switched £23.65 £1.25

ALL PRICES PLUS VAT

These four types in sloping or flat

boxes

WW - 031 FOR FURTHER DETAILS
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EPROM PROGRAMMER
with master to slave copying facilities
PKW-5000

CPU 2 8C
RAM 16k byte

Programmable EPROMs 27C4. 2708. 2758. 2516. 2716. 2732. 2532.
PROM Selection By conbnation of switching 2 s ide Switches

Display 16-digit 7 segment LFDs.

The PKW-500C is covered by a full 1 yeai warranty, backed by the skilled
U.K. service Staff of Sinclair Electronics Ltd.

thondar
SINCLAIR ELECTRONICS LTD
London Road, St. Ivgs, Huntingdon. Cambs. PE17 4HJ, England
Tel: St. Ives (0480) 64646. Telex: 32250

WW 065 FOR FURTHER DETAILS

^ CLEF ELECTRONIC MUSIC 1
DIAMOC SPECIALISTS SINCE 1972
r 1 Mill UO 00MESI1C & STAGE TYPES

; 7 KITS OH MANUFACTURED

, l Ih6 most aa-
t ‘

- I V>ticod form of

l Touch S»W'/9
u • • y. acfcci a ~ iiPtlor

£79 MASTER
RHYTHM

flTijW* ****
-

fiabi
parallel tracks.

L 1

1

R Twei.i instruments’

Bllilt f.

0(U8nce opeta-

oisno Ley inertia

n Y patented

ai’lilli—
v 0 1 C d s ‘nr

SIXOCTAVES fTO 7
variition plus

'

efects. See lists

, ,
lot Cabfasts, PA
and Manufae-

ST™ <-•

Writo or •’none fpi lull deial s of our
range o‘ nigh quality Kit end menufne-
tu.ntd Electron's: Muo C8l instruments.
Prices includo V.A.T., Car'. & ns. end
we operate Telephone BARCLAY-'
CAHD. V sit our Showroom.

CLEF PRODUCTS (ELECTRONICS)
LIMITED

Dept. W. 44a Bramhall l8ne 5outh

Bramhsll. Stockport, Cheshire SK7 1AH

INSTRUMENT FANS: 4.5-inch square Rotror. Papst, etc., used but
cleaned, tested and boxed. 11BV. £4,50 P. and P. 90p. 240V. £5 P. and P.
90 D.

?*C
:

®ERV0 MOTORS. 12/24 and 48 volt. Ex. equipment and new. S.A.E.
for Specs.; prices £5-£20.

SUS
0™1

Q

o£?
V
!f!$

SUPPLIES: Hew. unused; mfr. Gould. Farnell, etc.
Mostly 5V., 20A.. 40A. ( etc. Prices from £15.

IL
M^A

IURE conTROLLERS made by Eurotherm. Range C-200*C for

now. £25 each
m
p°and

C
p
e
f:3

PUI ' H°lay CO^Iac, ratin9 a! 250V Br3nd

Igg™* 33 + KSR33, es Is, in various conditions, from £25.ASR33, reconditioned from £150. ASR33, new, unused from £250.

a£%?£.ms f? r Cossor V.D.U.. D.R.I. Disc Heads. Tape
Heads, ICL 1900 + 2300. Phone fo' details.

VESCO ELECTRICAL LTD.
28 PEROWNE STREET, CAMBRIDGE

Telephono: 0223 68390 Tolcx: 817672 VESCOL

W\v OSO FOR FURTHER DETAILS

HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

ADIO&?
LECTRONICS

n
(XJNCISF. PARTS CATALOf

AMBIT INTERNATIONAL

INVEST 60p AND MAKE
£2.40 net profit

Buy Ambit's new concise component catalogue and get £1

vouchers. Use them for a £ 1 discount per £ ? 0 spent. But even
without this, you will still find WR&E offers the low prices,

fast service and technical support facility second to none.

Here are some examples from the current issue.-

280 SERIES l.c SOCKETS DISCRETES BC556 I2p

ran* 4.93 A ranpe ot high quality. low cost. BC237 8p BC5SO 12p 2SK168 35p
28AORT 7.6C low profile Dtl socket* ideally suited BC238 Bp BC560 12p J310 69p
2B0APIQ 4 13 tor both the OEM anc hobbyist. All 2TX236 9p BC639 22p J176 65p
2*AS C '

14.W type* ‘eeture double sided phosphor BC239 BC640 23o 40823 65p
76CAS O 2 ••4 00 bronze contacts. tin-plated tor low BC307 8p 2SC1775A ??n 3SK45 49p
28»SI0'9 14 7) contad rwtst*nco. BC308 8p 2SA872A 18p 3SK51 S4p
<:w;cic 4 « 8x0.3*’ 12p 22 x 0.3" 70p BC309 8n 2SD666A 30p 3SK60 SSpZWAC C
7*vn «

4 M
At f--.

14. 0.3" 13p 22. 0.4" 20p 3C413 lOp 2SR646A 30p 3SK88 99p
Gi.CC 16 « 0.3" 13p 24 * 0.6" 22p SC414 Up 7SD888A 30p MEM680 750

PROM 18.0.3" 18p 28 x 0.6" 25p BC415 10p 2SB648A 40p BE960 99p
70x0.3" 19p 40 x 0.6" 35p BC416 lip 0E256 38p BF961 70p

2716
< w
3 55

20x0.4' 19p 42x0.6" 3$p BC546 1 7p 2SK5S 28p 8F963 99D

7637 S-50 XTALS
2737 a so VOLTAGE REGULATORS 1MHz 3 no

RAM 7BXXI A TO-270 nos 0.58 3.7768MHz
u.uv
2.00

1 Price* shown exclude VAT Pottsqe

?1(? 79XX1ATO-7TO n.q 0.60 4MHz 1.70 bup per order IUXI. ACCEbS.'

2"2
• /V

78G 1 A TO-270 «d| pos 1.10 4.194MHz 1.70 8ARCLAYCARD may be used with

2iM<2 1.49
78G 1A TO-3 ecj pos 3.95 4.43MHz 1.25

written or telephone order* • official

4027 •j.ts
78H5A TO-3 5v pos 4.25 5MHz 2.00

MA deie.il on application, end i

4! !6‘2 l.ifi
78H5A TO-3 12v pos 5.45 6.5536MHz 2.00 «>*>ciol prize ‘or those who read out

4 ! I S • 3 1 49 78HG5A TO-3 ad; pos 7.45 7MH» 2.00
ods carefully • i tree 4 or 8MHz

4861P ’2 5C 79HQ5A TO-3 ed; ne-3 7.45 8MHz 2.00
crystal tiller with e.a.y CPU 1C You

611693 "7 50 LM317.SA ad ( pos 1.30 9MHz 7.00
Buy iuit clip out the peregreph and

6116P-4 ••29 LM337.6A ad| net) 1.75 10MHz 7 00
ttftcn it to you* order. E&OE.

7BS401.5A S(1| pos sw >00 1.20 11MHz

international,
aiu UC//I itLtA y3bl94 AMBIT G POSTCODE CM144SG

20D north Semite Road, Brentwood, Essen
WAV - 111 FOR FURTHER DETAILS
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MAINS ISOLATORS Iscreecedl
, ^

?r yy/C: c-'00-’?ov 5120. 22? zwv> s« cO
tyc-is £0 twee to otvo 66. 60. "0, 115. 120.

1JS. * 75. • 00. 223. 22t>. 200. MS. 340V.

Ref-VA (Waftsl £ P&P
4.84 1.70

7.37 1.20
8.38 1.44

12.28 1.72
14.61 2.04

18 07 2.12

2252 2.20
32.03 OA
40.92 CA
5652 CA
67.99 OA
9633 OA
203.65 OA

*115 m 24Cv IOC only $»* vo fOOUllOd.

P-i0-220 2MV.

75C
1000
1500
2000
3000

WVOLTBSRGF
Pr 220 243V. VoA eve a

U. TO. 75. W. 33. 43 ot
SV Amps
Ret. 50v 25v
102 5 1

103 1 ?

104 2 4

105 3 6

106 4 3

107 6 12
118 8 16

119 10 20

60 VOLT RANGE
PnWO-MCVtSp tS«:

Vgltoaxa 6 2 'C. 12. 16
IS. ?S 24. 20. 26. 4C. 46. WV. O'
24V O 24Vor 33VO-JOV

AUTO TRANSFORMERS
Vc lagcs available 105. 116 130. 200. 210. 220.

730. 240. Fo' step up O' SWntJnw'
Rat. VA (WalUl TAPS £ PSP
113* m 0 10 115-210-240V 2.77 1.00

W 8C 0-10.1 15 210 240V 4.41 1.20

4 ISO 0-10-1 ’5-7CO-770 740V 5.89 1.20

(,/ 500 0-10-1 15-2C0-220-24DV 12 09 1.34

S4 1000 0-10-1 15-200-220-240V 20.64 2.20

93 1500 0-10-1 16-200-220-240V 25 61 OA
95 2030 0-10-1 15 2CO-220-243V 38.31 OA
73 3CC0 0-10-1 15-200-220 240V 65.13 OA
80s 4030 0-10-1 15-203-720-240V 84.55 OA
f.7r. 5020 O- ’O-’ 15-203-220-24;-. 98.45 OA

CONS TANf VOLTAGE TRANSFORMERS : 11a

toi 'clean' mains loconiputera. peflobe'ats.

250VA £96.00 - fTT
““ “

500VA £127.00 P&n l" ,

.

s° , -c -

.SIC.
I sensing types
1 tor low
| voltage main*

40 0/440V ISOLATORS

CASED AUTOS
240/ CJ*t* i*-r*0 USA '

'5VCctlKS

£127.00
£147.00
f779.00

SPLIT BOBBIN r«tANS»0*MFRS
i available 3.4. S. «. A. 5. '0. 12. 15. 'B. TO. 2

•1 7v or 1S-0-15V. 1 Amp £2.06 • 3Br ofip
£4.11 £1 20 063 • VA"

SPECIALIST TRANSFORMER WNOWG SERVICE
Quotes oy onere c-- pot*

PtFASF ADD 15% VATAFTER PAP
O.e-sejspss; extra

OTHER PRODUCTS
MAINS BATTERY ELIMINATORS

v'o Wir ng rcaoy (o pi j’j 'nto *3A socket. 3. fi. /.'J
I. la. DC 400mA fS.10 - V41 ( 7.5. 9v 177

iflTEX SOLDERINckoNsTsW CCN24S 0 " C£4
Safety itantl £1.75 25W X75 £4.

2V25W ea» soldeilng kit £5

P&P&Op-VAT

PANEL METERS £6.70 ea 76pP.P-VAT
«3 x «3mr or 82 * J8mm V.ll. Indicati

KUA. 500;iA. 1mA.MV 7 s f1.»-30p PSP-VA
tduCBtcn:. Mdar 1CA8 33V£4.50 •*•VAT

AVO TEST METERS
8 Mk. 5 latest Model £116.40

71 IE ectronics & £4580
73 TV Severn £63.90

MM5 Minor £40.50

DA2H '-CDOigita £57.00

DA212 LCD C gltfll £74.00

OA'. 16 LCD Digital £121.70

ffi-2

Precision n*-Soiifei Pumps Sur loadeo
hum action button release to• one Ksn«
woit-M -»•<!“ £586 PS°35p - VAT Sti'3'l£S.17
h* j 30ii -VAT Key lament nos Small

65p - VAI Large 86p VAT

BRIDGE RECTIFIERS
?;Ov 2A 45p
a::Ov 2A 55p
HXiv 25A- £2-10

ItXlv 50A £2.60

203v 4A 65p
40;v 4A 85p
400v SA £1.40

5O0v I7A £2 86
P8iP20p VAT15«»

ANTEX SOLDERING IRONS ’5'.VCCN240 or C

£4 50 25V.' X2& £4.80. 12V 25W CB' 8C«cr k.t

£6.30. Saterv stern £1.75. P&p 550 VAT

METAL OXIDE RESISTORS £t'100
Sa«i»iOI'«- TRi 5'. Uet»*etii i’®0* onlyl. Use *i t>i':e

li'C.tllir 4V. I IV,) - Ilk'll • 3601! 39311 400tl-«)C-.(-

61011 S63H-BKQ 'X <2 1<3 1X6-'K8.7< W4
- -UK- 2CX 22K • !>< • 4T< *2< '03< IW-

;:< '20K i »< • ;jck - r>o< x«. p*pjlv • vat
A-.r-.J 20u lc-cotj '1

“<•:« to'.-eK*t?a

Barrie Electronics Ltd.
3,THE MINORIES,LONDON EC3N 1BJ

TELEPHONE! 01-488 3316/8
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOLST.

PROFESSIONAL
1 00,000 0HM/V0LT

MULTIMETER

Exclusive offer for limited period
of this versatile, professional.

top quality multimeter.

• 30 Ranges • 15 AMP AC/DC
This special offer includes leather carry case

(normally £16.50 extra)

MODEL Ml 200 SPECIFICATIONS
DC Voltage: 0.1 5-0.5- 1 5-5-1 5-5C-* 50-500-
1.500V {100k ohms per volt)

AC Voltage: '.5-5-15-50-1 50-250 -50C-

|- .500V (31 6k o-ims per volt)

DC Current: 1 0-' 5-5000uA-1 5-500iriA

-1.5- 15 A AC Current: CM SA
'.Resistance: 70k ohrns-200k ohms-2-20-

1
200M ohms (ICO chns-' -10-iOCk ohms-
1 M ohms midscale)

I Accuracy:
DC Volts: ?2% ol lull scale

Amps- AC Vo is: ±3^ ol full scale

Dimensions: LWD 180 x 125 x 65mm
Approximate Weight: 650g

Supplied with test leads, batteries.

handbook and leather case.

ORDER BY POST (OR PHONE) OR CALUN]
TCH Cubrgate Limited

^ AUDIO ELECTRONICS
M 301 Edgwara Rd. London W2 1 BM

^ Tel: 01-724 3564

—J Alio at Henrys Radio 404 Edgeware Rd. W2
WW - 074 FOR FURTHER DETAILS

WITH LEATHER
CARRY CASE
AND BATTERIES

OTHER
FEATU RES

• Mirror scale
• dBm Ranges
• Polarity
Reverse switch
• Electronic

Overload
Protection
• Taut band
suspension

Exclusive

Limited Quantity

30v £ PSP
1 4 27 1.70

2 6.50 1-20

4 8.36 ISO
E 12.10 1.72

8 13.77 l.SS

1C 17.42 •84

12 1987 7.04

ie 27.97 OA
20 32.51 CA
24 37.47 CA

400-440 to 209/240

VA Ref. £ PSP
60 243 7 37 I 20

7M 246 461 2 34

363 74/ 18.07 2.34

503 2-13 22.52 OA
•coo 250 45.34 CA
2000 252 67 99 OA
3000 253 95 32 OA
6000 254 1894)7 OA

JS RATINGS
12 or 24-VOLT RANGE
Sen-ii -ite 1 2V wind egs Pi ' 720 240V

Re'. 12v Amps 24v f PSP 1

Ill 0.5 3.75 2.42 .95 |
2'3 1.0 05 2-90 1.03 1
71 2.0 10 3.86 t 03 1

18 4.0 2.0 4.46 1.23 1

85 50 2.5 6 16 1.20 1

70 6.0 3 2 6.99 1.20 1

108 8.0 4.0 8.16

n 10.0 5.0 8.93 1 60 1

116 12.0 6.0 9.89 1.60 1

17 160 1.72 1

115 20.0 10.0 158/ 1.94
|

IB/ 30 0 *5.0 19 77 7.04

226 60.0 30.0 40.41 OA

30 VOLT RANGE (Solit Seel- ..... ,i - 4 \ -e. -n
IS i6. JC. 24.

Re*. 30v 15v £ PSP
112 0.5 1 2.90 i.CO
79 1 7 3.93 1.00
3 2 4 6.35 ’.22
20 3 6 7.39 1.44
?' 4 E 8.79 1 63
5' 5 10 10.86 1.60

117 () "2 12.29 1.72

3S 8 •5 16 45 1.9C
m 10 /0 18 93 1.34
90 12 24 21 09 OA
91 15 30 24.18 OA
92 20 40 32.40 OA

Ref. mA See Volts £ PSP
23G 200 3-0 3 2.83 W
212 ’A 1A OK. 0 6 3.14 1 03
13 100 9-0-9 2.35 50

736 330. 330 0-9. 0-9 2.19 .60

207 500. 600 0-8-9. 0-8-9 3.05 .95

208 1A 1A 0-8-9 0-3-9 3.8S 1.20

236 200.200 0 15.0 15 2 19 60
239 50MA 17-0 17 2.88 50

714 300, 300 0-70. 0-70 3.C8 1 00
771 7C0 ICC' 20-12-0-17 70 3.75 1 00

236 1A.1A 0-' 5-20. 0-15 70 5.09 *.20

233 530. 500 0-15-27.0-15-77 4.39 1.20

204 1A. 1A 0-15-27.0-15-77 6.64 1.2C

VA
>•

moo
7SU

/ >i

ieoo 0067 7TO
2KC

0-15 VCT 17.5-0-7.5VI

Re' A"io PSP
171 503MA 2 30 -57
172 1A 3 76 •90
1/J 2A 3 95 .90
174 3A 4.13
175 4A 6.30 1.10

Open 6 Days
a Week

Tesf

Eguipme^i

Caratog us I
send to’rocH

1

2Dpm B

2A 45p
2A 55p
25A- £2.10
50A £2.60
4A 65p
4A 85p
5A £1.40
T7A £286

WW 035 FOR FURTHER DETAILS
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With J.W.R’s

Big Range
for Breakers.

Over450 listed items

Send £1 for
Accessory Catalogue

John Woolfe Racing Ltd, Woolfe House,
lorseRo3d,Bedford, MK410LF England,
telephone: 0234 41441. Telex: 825483.

WW - 01S FOR FURTHER DETAILS

DUAL CHANNEL
KIKUSUI 5520 20MHz SCOPE

ONLY E245+VAT FREE DELIVERY
20MHz.5mV I5XMAGV
ImV. 10MHz *
One Touch X-Y Operation
TV Sync. Separator (Trigger)
Single Sweep Function
High Brightness CRT

SWEEPTIME a <J,*K3SMC/

saw ~ icwbiv
itv'»n r b*fcl *EXTf (INAI.W-- SXMAfi lltr.V- 2VCV x .

. .r
,

' /Vo;'
SENSITIVITY S’flV - 'CV. Div
FBfO'.'NCr PES*0,S3F fX!

INPUT F55ISTAP.CE
ia*«
CALIBRATION VOLTAGE
WAVEFORM v>a«J.

SWEEP MODE

l«Hj
OUTPUT'.

FREQUENCY RESPONSE DC
iac 7Ho-jcMmi sae.sDivi /.c afi/i-iiiwx
(WITH 5X MAG I DC :.\c 2M:;
-rcwRu-aoH. a
F'SF TIME/.EWCX 17.5o iM
ocmh/i Appicx35nsec
ilOMHxl
INPVI MPEOANCE-MU
-2V3Cpl aZo‘
INPUTCOUPLINGAC CO.-,
SNO
OPERATION MODE Chi.Cm?.
:„ai mu*. .ip.M'rgAi T miUCHOW
CHCI’PPEQUERCV Aia,-,.
SMLHZ
•HORIZONTAL AXIS ! Z 5
TOi"':e. iOi.mj—

EOWNCYRESPONSE DC
- - IMHJ

INPUT IMPEDANCE • VO

VOLTAGE IVV>» ;J*

TYPES-.-r.n -o-.i-vsiype
I'.mOSP-OR. ail lOtorl
ACCEltMATON VOLTAGE

Z'i.ECci - y,-
-V PHASEDIFFERENCE

EFFECT**^

X-
j'.lfxXtHZ
• TRIGGEE INO
•niGGERVOOEAUIC. NORM
? NGLt IV
TRIGGERSC'JRCE NT F|*
COL PL NO AC SCOX
TOLABITY - «tvj
*2AXIS
SENSITIVITY lV>Sllrace
wcotosB'>; •--•.Min -ega-vo

•ECTIVfAAEAOOV*
I’j&Vliarv - osiiti
GRATICULE IL.UMlNATICN
Ei n cc^eruojtV
riUll.
* POWER REQUIREMINTS
AC l Nt VOLTAGE l». I lOV.
'MV. 210V.ZS0V.2A0V, ; ‘Oi.

iili.ll • .;-o
'REQUtNCV

vs&ssxm*
A. . ... 4i.VA
• VECHAMCAl
SPfCll CATION
MAX MUM >ME VSiONS

T'.IMx
RESPONSECC - Z'^v.-.jiflHx 4JN)m

WClGHTAec'O* 3«5l

TeLONIC/BGRKGLey UK
2 Cost o Hill Teirace, ^a^denheao, Berkshire 5L6 4JR
Tel : Maidenhead {0628< 73933 To’-ox: 8-10131 ITEL3ER G)

Orders to Tolonic Berkeley UK

I
tor _

•Nj—OlCHMI

ji cj.i ny e»Tci»rt«roAe«cs4Cara Na.

S.jnjluic —

.

NEEDSNOEXAMINATION
"to

You don't need to look too c'.osely

at the GSC Proto-C!ip range of !C test

clips to see that they provide instant

connection to dual-inline packaged
components. Use them on ICs,

networks or relays to provide a high-

integrity interface for 'hands-off

testing with oscilloscopes, signal

sources, logic analysers and other

instruments. Contact spacings designed
to suit all standard 1C packages. GSC Proto-Clips feature a
moulded webhinge construction, non-corroding nickel-silver

contacts, and clip notches to prevent slippage during

testing. Make contact with GSC Proto-Clips right away by
filling in the coupon.

CSC (UK) Lid. U-. i. St . •« M. Ircuslrirn Fslaio. Salfrcn Wade*.
Esse* CB'i 3AO. Telspb3(V9.iO?&5i 21692. Tc'«x

'///

m
r//

:
fill I o

-- —

-a* MWS VAT. Piioitf U.uw £1 MMIMH ‘iB-ti w.lK.JJil-OiU oHlv

I
I enclose chfitjue/PC lot £ ....
n- debit my Bs'daycsrd. Access. American fcxpieti caul

I
No Exo. date
o* Tel: (07991 21682 with your card number and your n-rter

will oe in i^e post immediately.

I NAME

| AODRFSS
GLOBAL SPECIALTIES COP‘'OHAtlO,\

FREE catalogue tick nox H
Global Specialties Corpc-ation IUKI Limited. Dept. 70Q

I Ur.: i. Shire Ha .odustrial Esiay: SBflron Walden. Esse. CB: 1 3AQ.

iJTOMOHROW’S TOOLS TODAY
WW - 024 FOR FURTHER DETAILS

ELECTRONIC POWER UNITS
FOR xf.non; arc and mercury arc lamps
UMTS AVAIIABI F: FOR LAMPS RANGING FROM 75 TO 8500 WATTS.

Lamp housings and lcn» ^'sterrs ntanufaclured ji liniia.-,: -iff (hr shrll inotSels or to
spccttic dejign.

1 ».
lire-

I

K. T. Manners Design Ltd.
®

P.O. Box 936. London.W4 4NW Telephone: 01-994 7155. Telex: 28601

WW - 11(1 FOR FURTHER DETAILS

GRAMPIAN REPRODUCER
LTD.

All made-up Amplifiers, Column Speakers,
Microphones, P.A. Horns, Drive Units, heavy-
duty Speaker Stands, including spare parts
and equipment from the above company are
in stock in our warehouse. Companies requir-
ing spares or replacement equipment contact:

Electronic Equipment Co., Springfield House,
Tyssen Street, London E8 2ND. Tel: 01-249
5217 : Telex: 8953906.

WW 099FOR FURTHER DETAILS WW 098 FOR FURTHER DE TAILS
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aLWAVS A CHANGING RANGE OF
OSCILLOSCOPES, COMPUTERS, TERMINALS, etc.

(anNo
1 TEKTRONIX STORAGE OSCIUOSCOPE 5*1 -eh Ul MflHZ £<75
2 TEKTRONIX Dtil Tftct DSCCiOSCOPt Tfpa StlA .HA rn« 82 p' j£ -ir. 85VHZ £?«5
* mtOUlPWNT OSCtJOSCOPE Tfi« «!«. &JI- Ti*» TJMHZ HZs

s scopfx oscmoscon w«on Dui rr.<* loma tin
isi rannoNix storage osciuoscope r,w wo w* »i m jm pin-m> or.,

3-«tp —~ —on
1S3 35. LABS OSCIUOSCOPt^«M1» MDMW. OH*, Sw«»»- Pwlabta £05
1H85K AtCSllRC.UETEt ( IflEI liptJH £M

ITS 8 & X MICROPHONE AMPURERw 290 £7S
117 BBKMICR0PH0NEAMPUEIEiTrf4297S _..£«
in SHA^OPASSlItRSLTSVr'HI IM
in a axmhopass inna sit mi hi? - «
110 a A X RANOCM NOOC CINIAAIOA »;• 1*07 35
HI 8 & * SEATFREQUENCY OBSUATOR hp« 7J1J. £!B
in a & X BEAT PREQUEHCY OSCUATOR hot Hit — __.£»
IM 8 8 X AUDIO FREQUENCYSPECTROMETER iyjf 211? fffl
1»# 8 XMEOUERCf RESPONSE TRACE* rrnOW On
U6KWUTT PACKARD ICR BRIDGE 1«eCl*A. !*»
Itl HEWIETT PACKARD QICMETER ho*OOA —I1.4M
US AUTO TRANSFORMER I OVA Pii VolU »2M.Ste IISV ill
IB PHARAO REID STRENGTH METER Trio FIM 82 «it* RF TlliJtJ ini IIM-X2 730-

IO.WMHZ — I’M
1» POIA»AO M1CR0WAVI «'CEIVl» MOOll » Witt *» '<•»( "o'* er**i>B| ID-

'AtaVbl *tA IfO-Ii.XfAH/ £325
111 POURAD MICROWAVE SICNAl GENERATOR Moll MSSHMMMWO SZK
1E2 POEARAD MICROWAVESICNAl GENERATOR Mol* MSS 2 21 Si «WAH? -05
IS? MARCONI 0 METER yfTF'JO V.IO TF12KOlCfllMX SOS
153 TEXTSONIXCURVETRACERtpe 575 iTO
TO XRUHN H1T1 BAND PASS F4TER VottlSDA -OS
158 tHCHN > TEHIJICI OS IIII1R «0fjl2»» IS
1 1D MAACONI In Sil. UNMHSA1 BRIOCf hp» TF27J1 Enirr 0!••«.< iUS
111 EAANWNBURG" HIGH VOlTACf GENERATORip* MRH JK
6 "MIPS FM STEAM GENERATOR ho* PM6tS6 Sipmu IB* Slg^i Cairtoi Fiej

IMUN? -IS. RFO P 2nV >1-1* - -TIM
S MARCONI STANOARO SrGNA! GENERATOR WTF1MH NDU-RMH?,. ET»
S HEWIETT PACXARO DC CURRENT SOURCE F1I1B — -Fits

10 IO4UWNIRG(RAUT0MAllCC0IANUR™F8?*a0C WMH? J13S
11 DECCA'XMTmQ)COIOUR BAR CENERATORm«BS1S E12S

1? SIEMENS FREQ METER UMOCOMH? ET75

13 HEWLETT PACXARO AUDIOOSCtlATOR Qpc PMO (1»
IS AVO MULTIMETER hM 71. ini 1? 1 .

•TlNO

TEXTRONIX SAMPUNG PIUS IN hi* 151 ...
' BRADU»DCStSNAIGlNIAAIU»hP, 'a
FlUXE VOlTMtTt* In. BO —

WAVE ANAL

iW

i(P»xm-A
SOIARTRON SCH1UMBERSEBCOMPUIINB VOITMETERw JMI775 . -™
HEWIETT PACXARO DIGITAl VDITMETER hpt 34MA XH
PS’ - RMS V0tTVE7ERhp« A13C1— £K
STOODART RADIO INTERFERENCE 8 nElOINHNSITY METER hs.N MS7A....E7SC

MARCONI -.SAIlOERSilEVeUINGAMPUFlIR hi" KH ‘7g
XEITHUY REOWATEO W6HVOE’AGl SUPPIY hp*Ml ™
OENEAAIRAWOW UBfl MprO«..0.ti'*ll<1.?<lGl‘? —

RADIO hot 1 1 <7A Fr.iainn DloliltlHlt'Mpi.f J-1 SMH?
OSMIA'OAS NinUIK; 1?

W-Ki..
1IA0UY MWT1METER hp. CTATIB «
BIMIX CrmhUckUM BmpiiW UHI VH* —

12OTX: 1275C-H5 Pnn. IMilyji 12E6A >

_ MARCONI OUTPUT POWER Mill* tny TIBS. -fS
S3 RHODE &SCHWAM NOISE GINEAATOR EXTU BTHISI EWS-UOMMC £I?S

M AHOOI 5 SCHWA*? STANDARD SIG GENERATOR AM FM. SOA* BN41Ki?....X1B

67

I AVIOR U SICNAlGENERATORh>P HAM M*J
ADVANCEQ METERhjf Tl HOOU-ICOMlB
ADVANCE PURSEGENERATOR m.PGStaO AJJ
AIRMECMIU!V0UMW«hF«»1
TAYU* VAlVt TESTE* ip* •«>

MOSIIIV X*V AECOROSR ifft 20 .?. As It -E’20

04 < IEVS1 RECORDER Tflp 236 59CB TpWlowW. BuM lemW» MtPMcm.

12 MARCONIWOE RANGE OSCIUATOR T1717D MHHIMHZ
11 PACAI N 1. SlUCIhl ANA.VSIR hp. MS6 —ISD
21 MARCONI AM EM MOOUlATlOH METEA h|. TF23CO «MN?-1SH? £315

H RANX ABFNAI H.T. METfRS-HKV £«
n MARCONI ;SANOlRSl MICROWAVE POWER METER hpt 5531y>H»pTOf SZA
a RHOOE a SCHWARZ INDUCTANCE METER EFT. BNtlW . f»
31 ADVANCE DIGITA1 MOITIMSTER Tfje C VM2 i»
12 FARNEU DIGITAI MIATM1TEBhDP CM131 £»
JJ FIEOOAC* IUNCTION 6ENCRAT0* ip* FCflMSin.-S»«.Tfiin|a £IM
M CRIFIIN SICNAl GINIAATOH 4 AMP1IF1ER 1H2-1ECRH? __il»
JS MARCONITUNABIE REJECTION F1ETSRhot TFZ1M £IW

6 851 IIVEI RECORDl*ip* 7Xt> —
a maroon: am shnai generator nw twioss imssmhz
7? MARCONI U"‘ SICNAl GENERATORme "DM

I ppii SXN': 3»MA
STAFiCVOUMETER

51 PYE SCALAMP 2WV IMS Mai ELECTROSTATIC VOITMETER

S3 A*MEC M0DULA110N METER_h« ?I1 NMMHZ
E* AVI IN CIRCUIT TRANSISTOR TESTER —
m VA«7ACS. 0«AG OMdldM. I Ain> -

ICO OC SERVO MOTORS IMV 2.S *! toKnon. DhMA tHlfl BUM SP« *

IM feS£niAOtfa'pCWIt«^tUMVBITMEiat|iB»«ta«. l
,-...,-i.

in WAYNEXERR COMPONENT BRAMIE hpt BS21

112 ADVANCE 0 MITER 7/F* CMS
111 DRUIl 8 XJOER IEVEL RECORDER hVP 23M
Ill RHOOESSCHWAR2UHFMESSINGFANGERBN1S23 2IOW1H/
MS R 8 S FREQUENCY MU* VHF-UHF. M-JCWK?W «10 BNM1
EH RaS ATTENUATORm. OPR BN1SM25R
121 MARCO*' AM IM SldNAl 6ENEPAT0*
122 HEWUTT PACKARD WOE PAUSE OSCIUATOR hot 2MC0 .IS HEWIETT PACKARD WOE PAUSE OSCHIATDR hp« 2XC0
ia HEWUTT PACKARD AUDIO OSCIUATOR iptZ&J
»» PA1 COIOUR BAA GENERATOR Tf». £P EttA GS IDec:*'1 ...

T hpt RTS 2
TKbl2MKMKf.Pt'ttb1«.

126 PAl COIOUR BA* GENERATORTfM
IB FERROBRAPH RECOBOl* FTST SET

110 MARCONI VW WAVI METER hp. Tl

US HOUSTON INSTRUMENTS LOG VOETMETt* - CONVERTORMon
!*T RADFORD DISTORTION METERme 0MS2 2MU-2MCH?-------

l« SOUIOADVANCE AUDIO Sj Gta Sne'SlB." JAA 10 V2*»H?..

P. EASE CHECK AVAIIABIUTY BIFOV OROP'NG
COMPONENT US' AVAIUBKSAF ORPHOSF

...1375

--£150

..£1W
tto

...IV
—£M
as— £55

—OS
... fn
»1r*. I

...ill

—£120

....ISO

IV
fTM

,...£H
£75

.—£175

...£29S

_£11S
—on
OH—fl*

A MUST FOR THE COMPUTER OR VIDEO MAH
CONOAC 14” MOVTOR. SdIIS lists iyri. pj» veJco
n*p*>f

. eocfctOv NcteswS Juflt.itutec
£35 each. c«.i«g«cs

ntc'^on Avalloblo ir»eli#<?«^ cclcvr. <r>*

qU«r?

CREED MODEL 75
Pnpwwth •ovaooid. Uie irvidnl

OHiY £25 each
R«a>iwoi'v £is Mdi CPTfo®£8

COSSOR VDU With KETBOAROa il-e'»t'“-i * 13 lines: &M/1ZOO M.3 RS232; ilsi.
ds-d?*Ovoluinr >H'een siseSmcnes.
Voty qcDdCdnsii on. Tralnil. I in- '.H rv.«r|iry

£N each
Cw'iene stcost

GENERAL PURPOSE OSCILLOSCOPE
TtCII TYPE TP?

Sim
(
:- b—m Site PPD'i't 0 - 2 - 94'tr Woijht 7lta.

Cfjl 'oi i’iO too'1 ."i or »:linol own
ONLY £49.50 each.PaPfa

SINE & SQUARE WAVE AUDIO GENERATOR
~VFf Tf-?7 7C*i^-WHi I'ctiP:. si nc«

ONLY £55 each. pat>£3

MULTIMETER
Ru»lAnT«pa4324

AC'DC volts: AC.'DC currcvn. ohn'i. etc. B’Oid .ninv.

£12.50 each. H8K12W

METROHM INSULATION AND CONTINUITY
« TESTER 500 volls

1‘jnsWe. Utr.er^ Ccefatctf Stance's P.P.T 'Eattoiy ret
•npr« ; iwtj 0>irr>^*» wilh eeny nn taip

As New £40 each
Jiec butwac conoiton£25 etch
Atat»>ebut 210 Voti. Used

£17.50 each. FA®£3

RADAR AERIALS
Roury. cacsWe w!tr. VVtvauulSe Cojplnis. Those era
Stare rev». Mlniitr/boicd. Vorv mc'suNe Dim dlan-

etf 27 ncF«
i each. c»'ri*9-f8

BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome
.

All units £6 carriage. Plus V.A.T. on total

CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.

LTD
NORWOOD ROAD, READING TELEPHONE NO. READING 669656

(2nd turning 'eft past Reading Technical College in King's Road then firsl right - loo* on right for door with "Spoked Wheol"!

WW-047 FOR FURTHF.R DETAILS

LOW VOLTAGE
POWER DRILLS

AND ACCESSORIES
I'lusuatio" shows Titan Drili -md Stand

(Price E27 inc. VAT end Postage) which

is One of the combinations which can bo

purchase*: (torn our comprehensive -ange

d! Or Ms and Accessories.

Pricos from £8.34 (Reliant Drill only) me
VAT and Postage

Seen 25p fo* Cota'onuc-

A. D. BAYLISS & SON LTD.
P—

m

PFERA WORKS. REDMARLEY
~v ^ GLOUCESTER GL19 3JU
RaKUyearo. AntssW<£com<r

Tel. Bromesberrow (053 181) 273

SfncfcsfS.' Richards Electric. Gloucester

D & D Models. Hereford

Hoopers of Ledbury
Hobbs 01 Ledbury

P.&R. COMPUTER SHOP
IBM GOLFBALL PRINTER 3982, £70

EPSON MX-80 80.GPS 3982 IBM I/O PRINTERS DOT
MATRIX PRINTER WITH SPECIAL INTERFACES.

VDUs, ASCII KEYBOARDS, ASR. KSR, TELETYPES.

PAPER TAPE READERS, PAPER TAPE PUNCHES,
SCOPES, TYPEWRITERS, FANS 4" 5" 6". POWER
SUPPLIES, STORE CORES, TEST EQUIPMENT AND
MISCELLANEOUS COMPUTER EQUIPMENT.
OPEN: MONDAY TO FRIDAY 9 a.m.*5 p.m.,

SATURDAY TILL 1 p.m.

COME AND LOOKAROUND
SALCOTT MILL, GOLDHANGER ROAD

HEYBRIDGE, ESSEX
PHONE MALDON (0621) 57440

WW - 101 FOR FURTHER DETAILS

ELECTRONIC COMPONENTS

UNITED KINGDOM
OMENEX LTD
7 HUO-fr.Df.V ROAD
-iSTINGS SJSSEX TU34 3'G
'll iiASUNGS «>«?•»' «MIS1

600 MHz Digital Frequency Counter
T*c ptedemjr * ' IS U-p "iiicii : «.e<“ oeceOeccu'itii H*«i ' :o ' B

C’CHi 3. 'eec-rc. vi- daeul ic .< .ingle dccocc w»”H ”m' t i”- r ii«cin!«il and led 10
..... S,r>.i5..et dll! i .SB ux dise'at The LSI fr-r t J"d 'cede-* d?'

c .e ti hi» !"« iihii' »vb« "t'.i fc®r»*i tart do 1 •

A Ni l. LSI ci-3 wriit' 3f£c'iri the .leimi's oi X:.u mclljtvi col CV“I*1 »" ’ <fn»-

i'lulllOl?*inc z<yjl g-nmo-'ir -I.-

'jib-i tnmnl« iSsi'iii' e'C- tiy c J. des 'arcgif cone" •imiima .i 'ii" :ai -31 0'c P’O-

A ore K&V 3"d airci.'-f pro. l^ilillik lei i:.tefdir>g tie 8 Ito" hlee* IP GOOV92.
tin .5 mit<e«i: -1 liui- |i -. ‘-t : curd Alio D'o..e-i: - Ii.-i-m l« IWW COWW A
im'i ta' LED 'Stateswm 1"- owni ;<1 relive.

Pcoci luec'V rMUir-e - 100-340V AC AO BOhj -feO'J a 3 n 1 1C *IMli »«’ *"« ' 1C’. A
tetiiiv i»*:x HiX-.H-J is n'O.idcc'3' '3a' ic xiniiiii.ni to- peverita «-ib«»i*OC
irjr Tiiiiii'i . hi R«veicooU'ijv s>o:eci«Ht is i"C ''i" l

Cis-i.i. ix o(XKi"i tewed n- to : e*i>ii 8 u uehli’.io" o' O.t J.:>- niv.i in dal'

Ui sAteen t> 7-io't'e tnn ihi .v illw> Tiio uisJvU’e c‘ i*>e air.i "'in— 11 i<cnecicj'

1,001 kV'ih icu'pii —il *Hii. .1 i|i.-'ie a owe Nl • 'erd ni«mtv «V. I -"del ilia" Jr3'I-l
1 13-111 nij

I
wmm

i
™«l*

ir- %
^J3

R.'iflO Hi COMlu
UOvVrr

Beioitnion 111,
Ser-silivitv~'.pii»V 10"”

•16DVM I7S<~'<3!
BOOMhJ

A'tei 1C <r -s
T- XUtKiity

ae- 1Q0R liuu>k

MODEL NUMBER UK522
Input 1 MO <- cwmii- "ii" 1 0n’ nl 6-MM

SOO with Dta-aCA'ct

DroteEbo® Up <11 ?OOV (il

Cute H’ai 3 t«»MW
'Oot 01 v<e til |i-xli UullCi 1CACPP*.

po»*f co 2J_oy ACdo eon? - icr> -• io*n

£108 inc. VAT

1 Tvii' —

I



4“ IMm
3(4 ItHttn

320 l»m
?f IMm
2£

,

lCfirm

I «5 IBem
023 I l*oi.

05? I IMna

8-S
l/.l?

15- 11 !•«»»».
- oh wr

•X llirir

•3) 115m
321 IBnr
Jffl rVm
’CO . Him

I 1 15 tin

05* I 115th

'•ft 13
>• n.73 pp.
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Cotswold Electronics

Toroidal Power Transformers
Budget range for theamateurand professional
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Sowter

Transformers
With AO years' experience in the oes on arc manuf.v-.turo of several hund-ed

thousand transformers we con supply:

AUDIO FREQUENCY
TRANSFORMERS OF EVERY TYPE

YOU NAME IT! WE MAKE IT!

OUR RANGE INCLUDES
Microphone transformers ial types! Microphone Sp iiter/Combiner transfor-

mers. Input fine Output transfo-mers. 0 reel Injection transformers far Guitars.

M-li-Secondary output transformers. 3r dying transformers. Lino transformers.

Lee transformers *o G.P.O. soiatirrg Tea'. Specification, lapped Impodatco
matchir-g transformers. Gramophone Pickup transformers, Audio M > 'S Desk
transformers Ial iys«a», MlnlaiU'G transformers. Mic'orriniature t-ansfo'mers'or

PC3 mounting, Experimental transformers, U t'B OW frequency transformers,

Ultra i near and other transformers fo' T'ans stor and Valve Amplifiers ..p to SCO
watts. Inductive Loop Transformers. Smooth np Co!es. F He'. ine.ictc'S Amoii-
fttrto ICO volt lino transformers (from a few watts up to l.OCO watts). ICO volt line

transformers to sneakers. Speaker matching transformers <&ll powers). Column
Loudspeakertransformers up to 30- waits c- more.

We can Oos>gn for RECORDIVG QUALITY. STUDIO QUAL TV. H--I QUAI.TV C3
PA. OUALi’Y. CUR PR.CES ARE HIGHLY COMPETITIVE AND WE SUPPLY LARGE
OR SMALL QUANT TIES AND EVEN SING.F TRANSFORMERS. Mary standard
types are in stock and rio'ins: dispatch times a'o snort and sens ble.

OUR CL ENTS COVER A LARGE NUMBER OP BROADCASTING AUTHOR TIES.

MIX NG DESK MANUFACTURERS. RECORDING STUDIOS, HI-FI EN7HU5ASTS.
3AND GROUPS. AND PUBl'C ADDRESS F RMS. Export is a spesial'ty and wa
'.ave ove-seaa clients in theCOMVONWEA th. E F.C.. ..Sa M DOLE EAST, cic.

SerS for cur questionnaire which, wnan compietso. eraeee us to cost quota
tiens by return

E. A. Sowter Ltd.
Manufactures and Designers

E. A. SOWTER LTD. (Established 1941 1 : Reg. No. England 303990
The Boat Yard, Cullinghom Rood, Ipswich IP1 2 EG, Suffolk

P.O. Box 30. Ipswich IPl 2 EL, England
Phone: 0473 52794 and 0473 219390

Telex 987703G Sowter

WW - 083 FOR FURTHER DETAILS
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To obtain further details of any of

the coded items mentioned in the

Editorial or Advertisement pages

of this issue, please complete one

or more of the attached cards

entering the reference number(s).

Your enquiries will be passed on to

the manufacturers concerned and

you can expect to hear from them

direct in due course. Cards posted

from abroad require a stamp.

These Service Cards are valid for

six months from the date of

publication.

Please Use Capital Letters

Ifyou are way down on the

circulation list, you may not be

getting the information you

require from the journal as

soon as you should. Why not

have your own copy ?

To start a one year's subscription

you may apply direct to us by

using the card at the bottom of

this page. You may also apply to

the agent nearest to you. their

address is shown below.

OVERSEAS SUBSCRIPTION
AGENTS

AuftTrolla : C:.o«(lor. &
Goicx {AustmtosiO no
280 Lonid&l- Sure:.
Mdoaume 3000. Victoria

Beloit"" *g*fceei
MaisageoeSd* e P-eiw.
! Hus 2c b Pelne-liE
Bn.-»Mls 7

Canada : Dsv i Ciculot i"
Agoncy. lS3St.C’att
Ovoruc West Toran:o'8$.
On ui'O

Cyprus; Gir«f8' Pteii
Agency Ltd. * 31 Pro-

Crcmou Slntct, P.C. Hex
*528. Nicosia

Denmark ! Dans*
BiaddWlbutlon.
Ho«8ilv»BI*gadc a.

0* 1 1C3 XuOonnavn.

Finland: Kaulakitl* OY.
Kai»uvaarank’j|i 2.

01fi«0V»tH»» Grt. Finland.

Franca i Oswcon F<anco
S A..B.P.4C F-91171.
Palailesu

Garmnny: W, E. Seatcacn
GmoH.BKoInl.
F(>il6t$ir8S8$2

Groeca: HcIIok
O&irlburton Aoon=v.
P.O. Box 31 B. 245
Syngrou Avenue
No: Smyrni Graces

Holland: Van OttrMrN.V

.

Coital jke Hendsiskede i 1

.

Amlordsrt ICC*

India: international Book
House. it'Oian Me'Cam le

Mansion Exi. Madams
Cams Hoad. Bombay 1

Iran: A.3.A.. 1B1 Khlaban
Sotaya. Tnhrar.

Iirnal: Suilmatoy's
Age-tey L'.o. Cinus House
= o Bo» 62B, Tat Aviv

Italy: IntiHcontl'iBtrlal
* a - Via Vmac.it 9.

701 74 Milami

Japan : Wostein Publlca
liotu Dtsiusutton Aooncv,
1 70 Nlsbs-Okuao
4-chon>o. Stt-n.iiku-Ku.

Tokyo 1 60

Lebanon Levant D.stti

buto-s Co.. P.O. Box t ' 8'

Va.aosi SWoet. Halim
Hanna Blog Beirut

Malaysia ; Times
OiJlribuIots Sdn. Qhd..
linos Hojsp
390 Kin Sena Road.
Sinttanoto 9. Matty*'*

Malta :W. M.Smnh
ConimetMal Lid,

IBs Scots

S

troai. valttw

NawZealand; Goidor.fi.

GotcMNew Zealand/ Lid
102 Adelaide Hoad.
WaKiPBton 2

Nluarla: Daily Tim«40'
Nigeria lid. 3 KsUwa
Stieei P.O Bo. '.39.

Lagos

Norway A.’S Nsivesens
Kio8komoeni, Be<u*rO
Natvesenl vo > 2. 0»*o 6

Portugal
;
Llvana

BerH8t>:i8.8.r.

AMriado37, Amsfloie

South Africa : Cantral
N8«s Agency Ltd. P.O.

Box 1033. Johannesburg

Spain: Co rr.etclal

AlhenoLtn «.a. Contcio Co

Conto.1 30-136 Barcelona
IS

Sweden
;
Wemegter

Wiliams AS. Pack S- 104.

26 Siockholrn30

Switzerland: N$vilie 8
CteSA. Rl8 Levtiet 5-7.

Ctl-1211 Geneve 1

Schmid! Agerce AG.
Savogc&lrasee 34.
4007 Basle

U.S.A.; John Borins.
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PC Business Press.

20S East 42mt Slice!.

New York. N Y. 10017

Do not affix Postage Stamps if posted in

Gt Britain, Channel Islands, N Ireland

or the Isle of Man
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Please arrange tor me to receive further details of the products listed,

the appropriate reference numbers of which have been entered in the

space provided.

Nome . . , -ill..,.

Name o* Company ... — ............

AflO'CM ...

Teleonone Number - • 1 • • - -

PUBLISHERS
USE ONI Y

A/E

Position in Company . . ,

Nature of Company/ Bus- ness

No. of employees at this csr.ihii'.hmeni

I Wish to subset >bc to Wireless World O
VALIO FOR SIX MONTHS ONLV"“ CUT HfUMiHiHiHi—mmmmmm

! Wireless World:
Subscription Order Form

To become a subscriber to Wireless World

§
please complete the reverse side of

s this form and retlirn it with your

j

remittance to:

Subscription Manager,
I PC Business Press,
Oakfield House, Perrymount Road,

j
Haywards Heath, Sussex RH16 3DH,
England

I



Enquiry Service for Professional

Readers ONLY. WIRELESS WORLD Wireless World, November 1981 WW 171

Please arrange for me to receive further details of the products listed,

the appropriate reference numbers of which have been entered in the

space provided.

Nome -

Position in Company

Nome of Company

Address * > • * * •

"i

-t

3
Tolophone Numbc * - 5

**

Nature of Company/Business

No. of employees at this establishment ...

VALID FOR SIX MONTHS ONLY
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Postage
will be
paid by

Licensee

Do not affix Postage Stamps if posted in

Gt Britain, Channel Islands, N Ireland

or the Isle of Man

BUSINESS REPLY SERVICE
Licence No 12045

WIRELESS WORLD
Reader Enquiry Service

429 Brighton Road
South Croydon
Surrey CR2 9PS
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Wireless World Subscription Order Form wireless World. November 1981 ww ni

UK subscription rates

1 year: €12.00

Overseas 7 year: £15.00 i

USA & Canada subscription rates

1 year: S39.00

Please enter my subscription to Wireless World for 1 year

I enclose remittance value.- - - — made payable to

IPC BUSINESS PRESS Ltd.

Name_...

Address

—••>>

I

OVERSEAS ADVERTISEMENT
AGENTS

Hungary Mis. Edit Bajusz. Hungexpo

Advertising Agency. Budapest XIV,

Varostlget - Telephone : 225 008 -

Telex - Budapest 22-4525 INTFOIRE

Italy Sig. C. Epis Etas-Kompass. S.p.a.

Setvrzio Esiero. Via Mantegna 6,

20154 Milan - Telephone 34/051

Telex: 37342 Kompass

Japan Mr Inatsuki. Trace Media - IBPA

(Japan), 3212 Azabu Heights. 1-5-10

Roppongl, Minato-Ku. Tokyo 106-

Telephone (03) 585-0581

United States of America Rey Barnes.

MFC Business Press 705 East 42nd Street,

/ve.v York. NV 1 001 7 Telephone-

:

(217) 639 5961 -Telex : 471 71 0

Mi Jack Farley Jnr,, The Farley Co..

Suite 1 548. 35 East Wacker Drive.

Chicago, Illinois 60801 Telephone:

(312)6 3074

Mr. Victor A Jauch.

Elmaiox Inter national.

P.C Box 34607.

Los Angeles Caht. 30034 U.S.A

Telephone: (213) 821 858'

Telex: 18- *059.

Mr. Jack Mantel. The Farley Co Suite 605.

Rannj Building. Cleveland. Ohio 441

5

Telephone 1210)621 *919

Mr. Ray Rickies. Rav Rickies & Co.,

P.0 Box 2008. Miami Beach, Florida

33140- Telephone: £305) 532 7301

Mr. Jim Parks. Ray Rickies 8 Co..

3116 Maple Drive N E., Atlanta. Georgia

3C305. Telephone (404) 237 7432

Mike Loughiin. IPC Business Press,

15055 Memorials. Ste 1 * 9. Houston, Texas

77079 Telephone: :7'3) 783 8673

Canada Mr. Cclin H. MacCuHoch.

International Advertising Consultants Ltd
.

91 5 Carlton Tower, 2 Carlton Street.

Toronto 2 - Telephone (4* 6) 364 2269

•Also subscription agents
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14D-1QV Vital for Video

Thel4D-10V is a due ‘roceTGV *z

osdfoscope with act ve TV sync sepc'olor

ana re selector scocrcally desgred tor

ire servcra aid cigrrnerv of video

cassette and a sc recorders, colour

televi^ai and video gomes

• Active TV sync seoorror

• OcmxBcm cfccov

• Ago cind invert foe y

• -robe comcensa?ion

• Line selector

• 2mV sen sir v”v dot'r chorees
• ^ush button X v

• Complete with

At a once of V 290 GO -VAT

Carriage paid UK mainland

Ensures ccminued Brr sh leadership

n me low cost high performance
oscilloscope market

VCOPEX
p TOJE- '-S'C'V/afr

Pieose send ~i= ful. details ol the I4DK3V.

“eoscGc 'fe! /2//I

Comoory —

' wii'i to pay by 3c'dc,’Cc;fri.Ti ',*C:i':l.

P tose cl’O'yv ‘o my account.

‘/y fca<c uyca^/Tfu<! Care No. s

Tel:
' 1 1 1 1 ; 1 J l ; i 1 _L

ww
^ An Independent British Company

31 FOR FURTHER DETAILS
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FBULK
BUY
SPECIALS

NOW OPEN
MONDAY-SATURDAY

9.30-5.30

RAM SCOOP

4116 200 NS I for£12 96

7102-660 MS 8 lor £5 50

INC VAT

76p

2SS

26 WAY "IT*

CONNECTORS
SO*

1.76 1.10

ISO 1.20

All + VAT

1.00

WIRE WRAP SKTS.
24 Pn Vn 71 b

14 P* 6 old 22 b

16 Pa Gold 24 b

100 PCS Mtt Orf.

TELETYPE ASR33
I/O TERMINALS

From £195

r“'V •Iflrtij*3 industry standard AS°33 data ic<
o»i"8l. Many foaiures including ASCII keyboard
anB primer for data 10 auto data Otftect circuitry.

HS232 scrj. interface. 1 '0 baud. 8 bt par*' tape
cooch ana reader lor of Ino data preparation and
•liculouslv cheap and 'cable data storage. Sup-
plied in good condit.cn and in working order.
Option Fioo- stand f12 50 - VAT

Soona pruo' enclosure £25.00 • VAT

DIABLO S30 DISK DRIVES
Another shipment allows us to offer you
even greater savings on this suoerb 2.5 MB
(formatted) hard disk drive. Two types are
available both fully refurb'Shed end
electronically Identical, the only difference
1 tne convenience of changing the disk
pocks.

S30 front loader, pack change via front
door £550* vat

S30 fixed, pack change via removal of top
cover £295 + vet

*«i - ISvPSUtor 2drvet £125 * va:

SPECIAL OFFER new, 12 soctor pocks
£20 • vat carriage & insurance on drives
£15.00 + vat fully OEC RK05. NOVA,
TEXAS compatable further info on
controllers etc on request.

NATIONAL MA1012 LED
CLOCK MODULE

12 HOUR
ALARM
50/60 HZ
same module as used in mostALARM.CLOCK

radios today, the only difference « cur price! All

do-ronics a-e mounted on a PCS mease""a only
3* x 1

1* ard bv addition of a few switches ard 5H6
vo'ts AC you have e multi function a1arm dock at a

fraetkm Df cost. Other features include snooro
timer,am pm. alarmsat power fa indicator, flatl-
' "0 seconds cumor. modulated alarm output etc.

Supplied brand new wim full data only __ _

_

Suitable i'arafonrte'ft.75 f5.Z5

MAINS FILTERS

2-5U.C 4.75* pp £1.25

10«*£11.75-pp£Z25

5kh£ B.75+pp£1.80

20W» f19.99*pp£4.75

ICL TERM IPRINTER
300 BAUD TERMINALS

REDUCED
TO CLEAR

1 NOW
ONLY

£80
+CAR
+VAT

.Vace i.nder licence from the world ta-r.jus GE Co.
Tho ICI

r ert-iip-intcr is a small attractive unit win
SO many ‘eatores il is lO-cowjle lo list them in the
sos:c aviWhle 8-iel spec as f<*iow* “5232wa interlace, switctwBio baud rates HO. 150.
300 '30 cpsi. upper and lower case correspond
tree rvpo tace. standard paper, amnst silent run-
nmij. fo-rr <eed. electronic tab settings. suited 'or
word p-ocessor app.itatons plus many mare
features. Supplied complete. in ei non

condition, no guinntig.

MPU
EXPERIMENTORS
t5v* 1 2v - 1 2v*24v
ROWER SUPPLY

Ores ipai ne sn vwy t*M« U) dW P«s vgmb Pour

SuxW to* re teji to s*str nut Of 0V BT-cw
arforrr. wh: an*wecai*Jwfoi vw skf tut 6a ®
annrB listtim P»» »*nnMnudll The* momy, (at

fihewrfSwnmeletorailafc Beyarandi
ntent musk rum, IBCrrm . 120m. .310™
amxVc *1 rietn <*xtoki u gr* B* hfcwnj **«

lapiitK J-C sort ent aacf atjin rf

+ 5v# 2arxea +12. SSXruCC
-12y S 9K> n» DC + 2*. $ 350 .me CC

m)ftfufsrnt*xupiiMYffailng5v<«.t>r >? MrmCC
r»Y > iWBCTd l: pv» hsst d of» U

nfpjtsm bngkt at ® t» frail >M *i <rir»*,n Ad
ndiu «e m aBo ftofcaW at If n«x start ft+g
aXtlnatro^nnUri 240. rruronw !t*,m
n GP0 rrri ray fnvt rixr sentdes <r t« ten pros

t* «I m irowin' tu r gxrf rwrd ctrtmr.

£1 6.BO east +£2.50 rhflcomdwwKkcrt
st (ororn fat Traisbmn tiBnai. HURRY

LASTII

RF CONNECTORS
6011 BMC PIO Mb
76 fi BMC PIG 60 b

PL2H PIG Ub
S02M SKT 35b

100 PCS MIN ORD

HIGH SPEED
DATA MODEMS

i **rt p«. V vgnH*^ ntt, 6y 5fUx Id B

I

e (Ml mV hm HU GF0, »• U>hm 12

nnfnnu Ucdn to *• mi »TH 241 2 mrkm.
»“»!“«* Ut*B nun m

WHILE STOCKS

2*01 taut U 0(<o6(D.'t2CD»ir,

Ms nm>. * w«a a 2 Mi cental MKIBl
wna nkskn (W$ »ctn*cy. nMdacoxautcn
im»i con m £700 MB. BMwJ Milm
uiMommmiPSUk
£1 85.00 + £9.50 carrac* + VAT

• lanM tar OMetn » P) tat

PERTEC
PERTEC TAPE DRIVES

7 track 6840 -75-25 £175.00 -

VAT
i track 6840 — 9-25 £295.00 +
VAT

Phone for more details

r THE PRINTER SCOOP OFTHE YEAR
THE L0GABAXZ80 MICROPROCESSOR CONTROLLED

LX180L MATRIX PRINTER

iProfesskina lypo ma ns hhwn e8 v-wd by "Main Frame
Manutactuie-8" iota1

fer curng ihasc jniwnliy; tieng ups
jr-d dsa aktehes. lit erwkwend e.i-e stwr p-ctkrn
Suocr*<sn.' Owces S05 A1 0 6 amp £6.95
Ccnom Inc F190C 30 amp £13.95 -ppCI.OO

MUFFIN FANS
90p OR 240vAC|

till iromc u/
HIMI’OMMS/
K 1 (JlIli’MI MT 0

DISCOUNT
Due to ou- massive bulk pureHasinc proaramm*.
wh.</, enables us to tying you the best cossole
barflj ns. we have tfMXiMrds of I.C. s, TrannsiCre.
fWys. Cao'8 . P.C 8 5 Suba^sercV^. Swtchei.
etc etc. Surplus to out rcouirements Because we
don't have suffioni stocks o*anvone item to
indude n our ads., we are packirtt all these .tom*
into the "BARGAIN PARCEL OF A LIFETIME”
Thousands of COn-ponents at giveaway prices'
Guaranteed to be worm at least 3 rimes what vol
Day plus we always include somelhing 'tom out acs
•dr unbeatable value ! Sold ay weight

A msstv* hulk purchase tradesus toc«8t vt>J this

. superb p-bfnssinna porter Ma fracticn Of its recent

cost of 0»«rfTGCO Ubliting thevery latest in

mcropttcesscr tedna'pj-,. it featuresa host ot

tl-^iteswith si e octrancs on one plug In P.C.B. Just
study ihe specifics cc<- vdycu w*l mstsmiy reWis* it

meets al Ihe reevrementj 0* the mcsi 8«aciing
profession! o-nobbyta user.

STANDMO FUNCTIONS * f ul ASCII cMratte- set * Standard

C*
* BS22/V2* sehil let erfste 7 «t* ccnttoSed bsud retss up

1 . T *
.

chirKtersperime + Pirelel intt-fico * Handshates cn serial 8nd wrai+i I
certs * * 7>pe foils. Itaic script d0.be wicth. t»ic Urge. Stanito-d * Intern! buffer 1
* IntW.-d sef test * ITO vPS * VViaba wper tracten lo ta 17.S' wide * Sold stool
constrwren * Ait settware in 27C8 oproms »as^ reccn'-j’-'SC lor custom feme otc

All Ufa end mor». net mfuiCishK M ESANO NEW At Orly £525 -+VA1
fll*o available identical to above LESS Electronics Card£250 + VAT

- cKnsgoandins £11.00 + vat
OPTIONAL EXTRAS * iower MSB £25CG * I6K buffer03W * Second tracten tor
ri-Jurto.scal forms-86.03 * Lbgehax mantnnyes. P.0A

FLOPPY DISK DRIVES
Vet sgain wt'va managed rosacura a
large ihiomant of tomomowt technology
at pncaa as vat unheard of II And as with
mow of our purcham can pad these
vmgi diract to you 1 1

Tha DR 7100 4
7200 8" floppy dtik dr

V

m hr., many
inbuilt faatum to ptovda lltaraily any
BUS configuration with hull daily chain
«ta intarnal lumpen 77 tracki on the
•ngk faded 7100 give uoto 0.8 MB ot
(Mtaand 1 54 track! O" the 7200 double faded drl«e ghra a maaalva 1 &
MB of data Many omar faetu'n uch as »ft or hard storing. IBM
or ANSI itandarda. only 240. AC. *24 A *6v dc oo»
and our unbotlavaffae prieai make the»e drives a »n-p.
Supply BRAND NEW and bo.ad compute with uwr manual:
7100 fao«N »dad £225.00 - B.BO kw. t e»r. . «t.
7200 doubfa !dad £295.00 - B.BO Ina. & earr. » rat.
Full tfadirkal menu* e.allat»e £7.50 wrlu or phone tor mnyd

SOFTY 1 & 2
EPROM BLOWER

Scrrwwe oe</ekpmem. SiStem inv»'u!-Ja toe* r<» desijrerj
noocyisr* etc Eret+rs ooen twan surges oo.2 1

1

G. 2703 etc.

Bk*v* ctp-ra rtuda EPPOMS v emulates EPOOfA/RCWRAM
in scu whilst dsplv^ing contents cn OstcsIc V.' rccor.or Many
ct’e' foatumi £115 - com. - VAT. Opoonal 27'B. 2716

fu-x-.on Card £40 . VAT. PSU £20 - £1 .60 cam. *VAT.
Softy 2 for 2718/2732 £1 69+VAT

Writeof phone for more deal's

9" VIDEO
MONITORS

E.ej.i|iM»iS' UiiD-ct. Y4*j Hrr.tan >&flcoTo:iiti rn>l o.i
' £71.H t ftje ira* - VA7. Cotpk* mh <iri.il.

SEMICONDUCTOR
GRAB BAGS'

l*.M s.™ un.r nj .114 Ctntwu opt., raw. I.C'l.

I rixr. c r.jc. tries* -«i. .K *' !••<*! jiri-iMt trmt -rrljl us
wn nn'irn'i -wii.p, M, imirX S0« UgO.II 100* Ms B.I1
ni 74 S*m
* iUthlM )l n *K-ia n. h«nT of ?4 fTl n.i 1C 1
•rwwi ul U (tv r to* m.K --mutt. m**rw l^l. . ;r<. v-„> nn
dv» C*<w .r. Ms .MU «rnll, :m. » My.”
Frfy pw-aiiwl il l C.’i IJi wr lM-BW tlO- 11131 1U3* ftM0

nn MW FULLY CASED
ASCII CODED

KEYBOARDS

requirement!.

LAMBDA
LMC C5V

’ 5V10AMP
PSU, 240V

NEW £45+ VAT
+ £2.50 PSP

— DEC CORNER
OECTU60 TWIN CASSETTE 0RIVE ... £375+VAT
PDP1 105 MINI I/O MEMORY, CPU ETC. £450+VAT
ISM 132KBYTE CMOS MEM0RYCARDS£295* VAT
RK05 MEMOREX DISK PACKS

(12 mloi)£20.00+ VATl
LSI1102 PROCESSOR CARO £275.00+ VATl
* ‘ AH typei of OEC equipment purchaied lor caih

*

IDEAL

-

TANGERINC.
OHIO nc,

Slraioht fro—
i the USA mtd- by the word fa-cusRCA Co . th«'

SenM rf ased frrasanirg loyt-HiOs meet all regjre-
menu of tho most okaenrg user. rfgPit down to the b-icel

Utilising tho latnjl n switch technctegy. Guaranteed m excess cf

I S mllcr ope rarer?. The Myboe-d fas a host of other fasture*

|

rcLcirg tul ASCII 128 cforacte- set ussr 0«*rabl8 »8y8.

I

uppar/lower case, ntlbyot protection, single SV rad isyWerj

j
impervious to liqVds and dust. TTl or CMOS Outputs, me tfi

pvbMf d tone generate- fee le^ea! fw*«(*. end « l ytai full

|
R CA becked gusrvitoo.

VK61 7 bit fu»y coded cuiput vnth delsyed

i strobe etc

a as VPwi with numeric m«
J
mo* Str*. RS232. 20MA and IT. output, with

fiseectafcle Btud Rates
' VPB16 Same ss VPffiB. with rumen: pod
r Hogend able for VPsoi. VPSil L225
[>fag hr VPSJ6 VP616 £2.10

1
Post. Psclirc and Insanea
'OPOER NOW CR SEND FOR DETAILS.

£43.95
£54.95

£64.26

£84.34

£1.95

ELECTRONICS
Depl WW. 64-66 Metforl Rd., Thornton Heath, MAIL ORDER

|
Croydon. Surrey. Tel: 01-689 7702 or 01-619 6800 INFORMATION

|

L less cmrwije statKl ul or**! ivu-.ah* ofVAT. Cam wnh CMer Minimum
orfle- .ulus £2 00 Prxes arc Postage o.«oted fer JK only. V\*ie-e poet sit)
orxkiig rcc rCcetwl Wwse and 60p per Ode* 3ena Fca Keojit order,
iririmjtr £20.00. E<terrors coto anjiorias wek^ne Oxers Oaspaichw)

5v D.C. POWER SUPPLIES
Following il.e recent ' SEUOvrTe(T3^dT?oo^V|
3 an-g P S. c;. we have managed to secu-e 3 fSige auan

i t.ty of ex computer systems P. 5 U 's with the fallowing
I

spec
: 240 or IlCv A.C input. Outpuis o' 5v @ 3-4

.

, amps. 7.2v© 3 amp, and 6.6v© 1 amp Tne 5v ms
• 7 2v outputs are fully requ'-ated'anfl adiustob'e witn’
variable cufrenl timiing on ne 5v sucoly Unit is eef*

‘

I

contained an a P.C.B measuring only 12‘ x 5' «
3'

,
The 7 ,2v cutout is idea’ for feeding "on Board” -mu

,

la '°'F Of 8 further 3 amp LV323< rcgulaio- 10 ove an
affective 5v © amo supply.
Supplied complete with orcu l at only €10.96 * £1.?5pp.
Believed working Pul uniosied. unpue'onters-t

ww 1 12 FOR FURTHER DETAILS
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NATIONAL

SC/MP Microprocessor
INS8060N (ISPA/600N) EX-STOCK*
SPECIAL OFFERS

TANTALUM CAPACITORS
25+ 100+ 25+ 100+

,1'35v .06 .055 6.8-35V .095 .085
.22-35v .06 .055 10-50V .18 .165

4-7-35V .095 .085 15-35V .18 .165

ELECTROLYTIC CAPS
AXIAL 26+ 100* RADIAL 25+ 100+

22-63V .03 .025 25-63v .03 .025

10-63V .035 .03 10-IBv .03 .025

100-26

v

.045 .04 220-16

v

.046 .04

FULL SPECIAL OFFER LIST AVAILABLE

We iso 3!0Ck M erop'ocessors. CMOS, T7L, Transistors, Cbosc io's. Po»f-
qionreiers, Connectors, etc. F'ee coialofluo ova lablc to trade cusiomeis only.

Enquiries welcome.

Please edd £1.60 handlino chsrae end 15% VA.T.

Electronic Distributors
22 Milton Road, Westcliff-on-Sea

Essex SSO 7JX, England
Tel: Southend-on-Sea (0702) 32338

WW - 100FOR FURTHER DETAILS

TEST INSTRUMENTS
SAFGAN DUAL TRACE SCOPES
DT 410 £169 DT-415 £175 DT-420C188

Probe <X1 -REF-X10) - £1 1.5C PSP £3.50 or parcel service £6.50 -VAT)

LEADER
BATTERY-OPERATED DUAL TRACE
OSCILLOSCOPE
LB0-308S £468

SIGNAL GENERATOR
LSG-16E55

FUNCTION GENERATOR
LFG-1300 £328

LCR BRIDGE
ICR-740 £U9

REGULATED DC POWER SUPPLIES
LPS-1 55 £84. LPS-156 £166

AUDIO GENERATOR
LAG-26t64

WIDE BAND DUAL TRACE
OSCILLOSCOPE
LB0-508A £316

SINGLE TRACE TRIGGERED
OSCILLOSCOPE
LBC-512A£183

£1 =&P

Many more instruments available from all these ranges

ADD 15% VATON ALL PRICES

AH prices correct at 1-8-81 E&OE
Cash with order or Credit Card
CATALOGUE AVAILABLE <30p1

DAROM SUPPLIES
Open: Mon-Fri 9a.m. 5.30p.m.

Callers welcome
<1 Sandy Lsn.e. Stockton Heath

WARRINGTON. WA4 2AY. CHESHIRE

Telephone 10925) 64764

Also

TMK
Analogue
meters
from
under
£15

RECHARGEABLE
BATTERIES

PRIVATE & TRADE ENQUIRIES WELCOME
Full range available to replace 1.5 volt dry cells and 9 volt

PP type batteries. SAE for lists and prices. £1.45 for

booklet, "Nickel Cadmium Power," plus catalogue.

* New sealed lead range now available *

Write or call at:

SANDWELL PLANT LTD.
2 Union Drive, Boldmere

Sutton Coldfield, West Midlands, 021-354 9764

WW 067 1-OR FURTHER DETAILS

BATTERIES NICAD. vor-« rMh«'0«»U*t.
’

ftupet iiTosiotc. triton
•AA’HP7.SAM 87p
'C'UU 1 BAM ci.se

0'U24AH 0.17
CHARGER !o< oto.C 0VJLvKSON

BRIDGiS
MOA100
•WA2 6*.-.

wo»
W02'4
SSS40

320

8Mp
2E7JERS
32‘S33vto‘8v
12X61/85iw _3*3 »33v

Sw'ihvin'roqiiOK

»P

POLYES1E" PLUGIN BOXSTVLE
TOL10N BVeVOXMULLPJS ETC.

AH*!4p PCM A* *1 6p PCM

.CCZZ-tCCv ,l
P

•00J3/4KV 1C
68-lCCv

Up
.2* rujjo

12P
13P

10 <3p

10
17poeB'ioov 10 Pcc

r V.'DSi-tW nriTr 4?roov 27 2Clips
IV 11

“OLVESTCRAXl ’Or. ’AN' iO'O yum 7£T*

Bp
t »P 47 25 120

»P 24p

.317 2Kv So Mo

.77 400V 1 8 13.'. 77 Up 5 &0

OODIS tv ITT. ML 1 1. SESCOSEM.TEXAS ICCCOI
AAZ'B
0AX1S'16
BAT-
8V177
BV206
BV255
R'X'0
cvsm

,2

A

07.4! 5p

cam. *n 6P M.-.;7
OA733 :> Up

90p
9P

IN279 6p
IN914 2p

"S
lip

.C* 2' - PINNING l

301(31
as<3<
3’ 1 ‘8i

324 .141

SIS'’* 1

34a (ui
3S0!l*l
33' 1141

WA

! LM ANC CA
72p B66I1X 12p 181

*2p
*1p

665041 s 3233.3*

21

P

32p
W-p 725181 iS'4'18;

BBp 74i :«) up i^oa nei
a*p J'P
'8p 49p

27p
!8p
*?P

£2.35

9to

IC»LPS
74LS - • r.

CMOS BU*F
40 • • N

48p
S2PiS Up iso

160 4(0 70 54p 52p
37p 07 11-P WO K9

•Op 123 40p 1 8 52p 22 34P 2-p
3i 50p •6p 18p B7P

J8p *38 Op 20p Up X aip

'8h Wo 34p ’?P ’8p
«.8p B-.p it

81 20p
ISp «p 34p 48p 38p

m
74--N

CGI049 15p

3
5'

70w
>37
133

190
17p

?»P

SCR5
BTIC-e/161
2N4A43

SWITCH OjU-UuItai! PCS Mlg 1SP-. Bib:* 253. l?p HeCUir 'B' l’» ''I Wo* SF'St ISA
250k !9p.

|

77p ClCOO
Mp 2N6061/2

»0
70

TRANSISTORS
AO2778
AO'6
A0M3
AD161/2
AU113
6097/0
«Oa«'B
6009
60332
52-41.7-3
52177.813
SC'B2 0*.

aorta
3C-84 E _3
32212**5
3C2I3.B
9C?’4/Ba8
8C337/B
3C2385 33
32377.8
UC3J7/8
BC477/8
9CM78
BC51S3
ECJ413
BCS57/£<9
ECV7C.'71

BO"?/' 16
80131/7
S013S/6
S2.232/G/B
VREGS
LN1393<
d»l»

Ss

•Op
•2p
'Op
I2p
•8p

1
5p

8
90

5p

9P
'*p
83p
29P
22p
79P

80537/6 3Jp TIS43 27p
B135/8A 49D TlSSO/91 8P
RF7.MR 2Sp 2TX212A to
aFTrS.'H 249 2N590/8 1*0
3F337/8 219 jrv9>0.‘3O 15B
3FX<5'88 17p 3M613
BJ

*'*.'.* 61 149 2N17U I9p
sfim 240 J\221B."3 15p

Bsw$?/ea 259 2V2222A j|P
asxjs l?p 2N23MA
BU126 El .02 2H281t 49p
3L2C5/6 *5p ?N79j6'7 19p

U.?M 89p 7S3353 22p
flUOBA £1.02 2»130W itB.ZY87 69p 2N3055 itMJ2531 noo 7NJ447 59p
MJ303' £100 7N3732.4 7p
MJR<-W 30p 2N2735 10
M2£550 42p 2N3771.7 89p
M»3AC«/U 14p 7N3/73 £1.33
MPS42.3 12p 7N2304/& 90
mpsam 21p 2N435B S5
027871 890 2A5329/2
T1R25/33 17p 2AW4729 %>
t'«lA.T7» 2Sp i\W‘7.3 30p
- S1-A'4?A
r ’47

2W.VI
7\63J8

12p
12P

IW 110/115 S7p 7V6107/a 37p
T0?»*.?6 359 2N6K5 69p
TlFTMS 39p C240197 !7p
/ "V3335 »P IMJ812 Mp
LV7232N* 28p LM7905 43p
LM780B7S 42B

.0 CRIMSON
COMPONENTS LTD.

101 ST. LEONARDSROAO
WINDSOR
6FR*SSU3BZ
Tp-0J81»S'1*O

OEM SALES
aaccess
T*»: C402 46781*

WW - 048 FOR FURTHER DETAILS WW 106 FOR FURTHER DET AILS
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Registeredin England 1 1 7962G
267 & 270 ACTON LANE, LONDON W4 5DG. Telephone. l

555

Telex 291429
<”-994 6275

TRANSFORMERSSTABILISED POWER SUPPLIES
A15: 21C ',240V lp - Dual Op. 12-17V per rail at

lUUmA. Remote sensing, current limit protection. (164 x 130
x 38mm). with manual. £12.
FARNELL 7/3SC: 120/240V IP. Adjustable current limit. Re-
?l?'e sensing. (183 x 96 x 93mm). Two versions available:
15V at 2A or 30V at 1A. £15 ea.
COUTANT OA2: Op. amp, psu. 120/240V IP. Dual Op. 12-15v
at 100mA, (138 x 30 x 45mm). £12 ea. or 2 for £22.

BRANDENBURG Photomultiplier PSU. 19in. rack mountinq.
Metered, current limit protection.

at 5mA. 376 660V- 1K6V at 10mA.
375 50QV-1K5V at 6mA. All models £40.
Photo multiplier tubes available.

PIONEER MAGNETICS POWER SUPPLIES .
. . 5V 150 amp,

output input 1 1 5 vac. (Switchmode). Price £120 each.
Various other makes of power supplies in stock. Please send
for lists. S.A.E. ploase.

SPECIAL OFFER. 10MFD 500v ECC 20p ea.. 10.000 MFD 16v
35p ea., 3.300 MFD 40v Mullard 35p ea. 10,.F/63v

.VIMA polyester 10% 40p ea. Large quantities available.

9.30 a.m.-B p.m.

MON.SAT.

CONTINUOUS

5 minion Disc Ceramics in stock. Ceramic
plate. Multi-layer ceramic. Low voltage discs.
Monoiithics. Ceramics. High voltage discs.
Subminiature plate, epoxy cased. Send for
lists orplease phone for details.

4 MILLION
I T T. ELECTROLYTICS NEW
AND BOXED NOW IN STOCK
EN 1212 AXIAL EN 1235 RADIAL

The whole range available at unbeatable
prices. Send for List

PYE HEAD CLEANING CAS-
SETTES. Brand new or
boxed. 50pea.
CASSETTE DECKS: With ste-
reo heads, mechanically-
complete. but with no
electronics. Smart black
modern finish. £5.00
We have very large quanti-
ties of Disc Ceramics High
Voltage, Plate, etc.
Special offer 0.1 /1 6v at
£15/1000. Please send for
our Disc Ceramic Stock Lists.

PIHER PRESETS
Very large stocks. PT1C.
PT15 enclosed types. Please
send for our preset list. Most
values 10CR-5M

HEAVY DUTY
KEYSWITCHES

2P12AG00VAC £1.50
8P 10A380V AC £3.00
10P 12ASC0V AC £3.00
49mm

1
Fascia.

We have the following quan-
tities of low profile” GOLD
PLATED I.C. sockets manu-
factured by Winslow.

discount on quantity. One
off prices as follows:
8 PIN-9d; 14 PIN-lOp; 16
PIN- 1 1p; 18 PIN- ISp; 2C
PIN 18p; 22 PIN -22p; 24
PIN 22p, 23 yIN -26 p; 4Q
PIN 30o.
CANNON 15w sockets, D
type or Souvrian/McMurdo
DA15S 60p ea. Also Cannon
9w plug, brand new. 60p ea.
WELWYN STRAIN GAUGE.
(Precision Micro-Mea-
surements). Romulus Miche-
gan type MA-09-500B4-350.
Our price £1.25 ea. List price
( 3.85. Large quantities avail-
able.

%”15 urn Cermet Irimpo:
"OOk.T. 1 off price, 20p. By
Beckman & A.B. Full range
available.

REDPOINT HEATSINK, Type
TV4 15p ea. 1 off price.
Discount on quantity.
We have the following Wel-
wyn. 1% Resistors available,
2K, 3K, 10K, 20K, 30K, 1 Meg.
Price 25p ea. Type 4802.

D TO A CONVERTERS
15MH2. 8 BIT

By Micro Consultants Ltd. 500 cable drive op. Linearity
2-25;- "ax. 0.*25% typ. Sett! ng time: 2V step 70nS typ.
4VIV step 50 nS colour television transmission standard. Diff.
gain 0.5% d»t f. phase shift 0.5° types rac 302 and V1C2203/8.
Unusec. Ex-maker’s pack.

SPECIAL OFFER PRICE: £20

Lc
,S

e1r
V
For^urt?er rietvf'"^

exc° ss stockholding. We also have excellent stocks of semiconducto rs° '
hardwarn ^cables°

land 'P&PL
f

M^n^rnu^Mafl Ifrtler^ES
0
^ P&P VAT^Government^deira^
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3-0-3V 100mA £1.06

5-

0-5V400mA £1.25

6-

0-6V 100mA £1.14
6-0-6V 250mA £1.16
0/6- 0/6 280mA £2.00

8-

0-8V 400mA £1.25

9-

0-9V 75mA £1.14
9-0-9V 3A £3.00
11V 2A, 22V 1A £2.00
12-0-12 50mA £1.18
12-0-12V 100mA £1.48
12V 130mA £0.80
12-0-12V 250mA £1.94
12V 1A5 £1.25
’ 3V - 6.5V Sec 2 Amp £2.00
0-12 0-12 96VA £8.00
15V 100mA £i.oo
0/12-0/12 500 I 500mA £2.96
9-0-9V 1 Amp £2.64
1 2-0-1 2V 1 Amp £3.36
15-0-1 5V 1 Amp £3.62
15V 100mA £1.00
17V300mA £1.50
30, 24, 20. 15. 12 84 1 Amp

£4.84
6.3V 1.5 Amp
6-0-6V 1.5.Amp
20-0-20 400mA
22-0-22 50rrA
24V 100mA
24V 250mA
25V + 6.2V Sec

30, 24, 20,

£2.64
£3.20
£1.80
£ 1.00
£1.00
£1.50

1.6 Amp
£1.90

15, 12 2 Amp
£7.96

9-0-9V 2 Amp £4.70
12V 2 Amp £4.84
20-0-20V 2 Amp £6.98
30-0-30V 2 Amp £7.96
30V 250mA £1.50
30-25-0-25-30 1A6 £6.00
0-2-4-6-8-10 5A £6.00
4-WAY DPDT AND 5-WAY
DPDT DIL SWITCHES, by
ERG Components and CTS.
Gold contacts BOp ea. Brand
new and boxed.
BUZZERS, 6v and I2v, 50p
ea.

WIRE ENDED NEONS
£20/£1

,000 .

SPECIAL OFFER. Mini-tqqgle
switch by C. & K.. 3 Pc/a.
Long do.Ty or short. 50p ea.
RESISTORS: Over 2 million
iri stack at last count.
CARBON FILM 'AW 5% El

2

range 1RO-12M.
2p ca.£l.'100, £6.50/1,000.
METAL OXIDE.’FILM: Most
values in =24 range, '/«-2W 5.

2 or 1%. A few values in 0.1%
to erance availab'e.
WIRE WOUND: OP'-IOOK 3-

200W. A selection of mains
dropoors available Gooc
select :cn of metal clad high
power types.

ROTARY SWITCHES
Over 30 different types avail-
able. from 45p
Switchcraft Cannon Connec-
tors.

3-pin Plug. Free hanging
£1.20

A3F 3-pin Socket. Free
bar ging with lock £1.32
D3F 3-pin Socket. Female
chassis mounting with lock

£1.60
D3M 3-pin Socket. Ma e.

Chassis mounting £1.10

l0,000uF/10QV Electrolytic
Capacitor type 36D by Spra-
gue £3.50 each. Brand new
and boxed.
Switchcraft XlR Connectors
always in stock. Discounts
on quantity.

ALUMINIUM BOXES:
AB75.»x2.JOxl5(Jtn.|l33.lx63.Sx38.1mm|

CO 96
A&84x4xt.»r. 1*01 6xl0l.Sxa.1mnl £0.96
AB3-4X225X1.M*' (101 6x572x38 imir> £0.96
AB10 ix5.»x1Kln. Il0:.6xl33.4x38.1r.-I

A3?l 4x2.iflx2h. (1014x635x50 Suin’) £096
AS 12 3

x

2X lir.
I /6 2xM 3x 2S4mni) £020

A3135x*x2in. |i524xlOI.Sx50«r-n| £1.38
AB1i?xSx2ln.{l7?.Bx'270x&0amm< £1.M
AB158x5x3tn. !2M.2X'524x?S Jem* fl.ffl
AB16 10x7x3'. ii54.Ox17J.8x76.2mm] £2.70
ABi;i0x4.Kx3n..:2£4Ox:i43x762mm' £228
AB13 12x5x3- 1304 3 x 12/Ox 76.2mml £2.52
AS19 12x8X3r I3048xi03.2x?6.2-vnl £304

BLUE REXINE COVERED
ALUMINIUM BOXES

RBI 8x4S0xlMn.OS24xlH.3x53.50nml
£1.96

R32 8x5x3ir. !2C3.2x 12? 0x 7S 2mm) f2.52
FS3 9x5x3.tCiii. 123.6X127 Ox88 Sir.-

« £2.72
R34 11 x 6X4lr (273 4 x

1
52.< x 10

1
i £3.14

R35 1 1 X 750 x 4 Min (2?9.4x *90 5x 1 14.3mm]

DM
BLACK PLASTIC BOXES

75x50x25mm 65p
80x60x40mm 92p
90x70x40mm 99p
115x75x30mm 90p
110x90x45mm £1,18
170x100x50mm £1.65
200x120x80mm £3.55

FILTERS
3 Phase 20 AM Filters 433V
50/ 60 HZ Phase to Phase
250V AC 50/60HZ Phase to
Neutral mfr. by Corcom
Chicago II., U.S.A., £15 each.
Single Phase Filter 30 Amps
125V 60HZ by Potter £5.
Soraque Filter 2 x 30 Amp
250V AC. 60H2. £10.
Erie Mains Filters 3 and 5
Amp 250V AC 50HZ £4.
All the above mentioned Filt-

ers are brand new. Carriage
extra.

SPECIAL OFFER: 0.1% TOL
resistors. The following
values available: 2K, 3K,
10K, 30K, 1M(>, Welwyn or
Filmet. Price 30p each.

CERMET PRESETS 15p ea.
10A 250V AC ILLUMINATED

ROCKER SWITCH
Red, DP ST 26x30mm rect.
Snap-in typo 75p

16A 250V AC ILLUMINATED
ROCKER SWITCH

(Amber). 14x30mm rectang-
ular snap-in type. SPST 30p

LICON ILLUMINATED
SWITCHES

Oi-BOO Rectangular Snap-in
Senas.
2PCO Latching £1.50
2 yCO Momentary £1.50
Indicator only 50p
Lenses available in red or
whte only

WIREWOUND POTS
IRO-100K by A.B., Coivern,
etc. 1 'AW 40p, 3W 60p, 5W
80p.

TRIMPOTS
10R-500K 10/20 turn. 1 'Ain.
or -Vain rectangular 60p ea.

.7479:
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Semiconductor Supplies International Ltd

Dawson Houso, 128/130 Carshalton Road, Sutton, Surrey SMI 4RS.

Tal: 01-643 1126 (5 lin«) Talox: 946660

UiCID
3V2 ; 4; 4V2

DIGIT DISPLAYS

CHOOSE THE SPECIALIST FOR DATA CONVERSION PRODUCTS AND L.C.D. DISPLAYS

Clearly better

L.C.D.
DISPLAYS
BRITISH
MADE

TELEDYNE SEMICONDUCTOR CONVERSION PRODUCTS
WE CARRY A COMPLETE RANGE OF DATA CONVERSION PRODUCTS FROM STOCK:

3’/2 DIGIT A/Ds: 7106.7116,7107.7117,7126, MC14433

MONOLITHIC A/D CONVERTERS 8, 10 and 1 2 BIT Bl AND TRI STATE

MONOLITHIC CMOS D A CONVERTERS, 1 2 BIT

V TO F AND F TO V CONVERTERS : VOLTAGE REFERENCES 1.22V, 5V AND 10V

DIGITAL PANEL METER KITS - USING EITHER L.E.D. OR L.C.D. DISPLAY

AVAILABLE SOON: 1CL 7109 A/D CONVERTER FOR MICROPROCESSOR INTERFACES

For further information on our complete range of products please co ntact our Sales Office

WW -088 FOR FURTHER DETAILS

SIEMENS
FLOPPY DISK DRIVES
UNBELIEVABLY LOW

PRICES
Fully Shuggart Compatible Siemens 8" single-sided disk

drives are available now with unbeatable prices.

FDD 100-8

Single Sided Sinqle or Double Density

250X 500K £263.16

OTHER
CP/M 2.2

BASIC 80 flZfSS
BASIC COMPILER £195.00

NEW
WORDSTAR 3.0 “40-00
SPELL STAR £75.00

MAIL MERGE £75.00

I.B.S. Limited are Dealers for the new PBM: Performance

Business Machine. (A Micro-Pro Company, the people who
brought you Word Star.)

Ail hardware with 5 Megabyte. Winchester hard disk, termi-

ns and printer with a full ranee of business software avail-

able as complete oackage. Prices from £6,000.00

Also Onyx Z80 and Z8000 Bjsiness Computer Systems.

Prices from £6,250.00

EXTRA DISCOUNT

A FURTHER 5% DISCOUNT MAY BE DEDUCTED FROM
PRICES SHOWN IF CASH/CHEQUE IS SENT WITH ORDER.

ALL ABOVE PRICES ARE EXCLUSIVE OF VAT AT 1 5%

IRVINE BUSINESS SYSTEMS
P.O. BOX 5

IRVINE. AYRSHIRE
TEL: <02941 70000 •

TELEX: 777582

POWER — hydraulic drive

PRECISION feedback
closed ioop system

WW

POWERTRAN

PROGRAMMABILITY

professional
engineering

PUBLICATION -
November Issue

PRACTICAL ELECTRONICS

WW - 054 FOR FURTHER DETAILS
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CATALOGUE
82

Ready now!
Improved . . . updated . .

.

and a real money saver
You’re going to like Catalogue 82 better than
anything we have ever produced before. Of
course it has masses of the everyday things you
simply must have, whatever project you start on.
But it also has much that is new - and right in
line with today's most exciting trends in
electronics and the requirements they bring with
them. This is particularly true of our enlarged
computer section. If you want the best at the
best prices. Catalogue 82 is for you - use the
coupon to make sure of receivinq yours
promptly.

SEND 70p for ELECTROVALUE
CATALOGUE 82 - 64 large
pages (A4) plus covers. WITH IT
WE GIVE A RECLAIM VOUCHER
WORTH 70p VALID FOR SPEND-
ING ON ORDERS FOR £10 OR
MORE.

HARDWARE - COMPONENTS
SEMI-CONDUCTORS

COMPUTING

DISCOUNTS
(Except items quoted NET or Nj

5% on C. W.O. orders £1 0 or more

1 0% on C.W.O. orders £20 or more

FREE POSTAGE
(on U.K.C.W.O. orders)

ELECTROVALUE
LTD.

Copi WW11.28 St. Judes
nc.. triple field G'een. Egnam.
Surrey TW200H8 Phone
fpha-i 33603 (STD 0784
lOdGO" 871. Telex 264475
Northern Branch (Personal
Shoppers only: 582
Lars, Manchester Mi 9 ina
=hcne tOtal 1 432 4945

TO ELECTROVALUE LTD., 28 ST. JUDES ROAD
ENGLEFIELD GREEN, EGHAM TW20 OHB

Please send Copy(ies) of Catalogue '82

@ 70p each for which i enclose £

.

Name

Address

MOS
Switched
Capacitor
Filters

Standard
products
by Reticon.®
RETICON offers the world's largest selection of standard
switched capacitor filters for your various active filter re-
quirements. These fully integrated MOS filters feature.
• Low cost • Low frequency operation• Small size __
• Continuous adjustability • Excellent temperature

• Simple implementation stability

• Easily converted to custom • Multiple filters in one
spec's package

•RETICON also has custom design and production capability.

For further information, call us at: (408) 738-4266 or: Boston
(eiTjy^-TAOO. Ch^agc, (312) 640-7713, Tokyo. Japan (03-
343 4411), Wokingham, Berks. England (0734) 790772.
Munich, Germany (089) 918 061.

Jk RETICON
SEYMOUR HOUSE, THE COURTYARD. DENMARK STRFFTWOKINGHAM, BERKSHIRE RG11 2DR, ENGLAND

'

Telephone: Wokingham (0734) 788666 Telex: 847510 EGGUK

WW 109FOR FURTHER DETAILS
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BY ORDER OF B. BAMBER ELECTRONICS & OTHERS

SALE BY AUCTION
TO BE SOLD BY

ANGLIA INDUSTRIAL AUCTIONS
SPECIALIST AUCTIONEERS TO THE RADIO AND ELECTRONICS INDUSTRY

LOTS INCLUDE: •

r ,
. .. .

Resistors, capacitors, pots, connectors, switches, transformers, relays, bulbs and

neons, tools, transistors, valves, panel meters, digital watches, car radio speakers,

intercom units, multimeters, cable, test equipment radio telephones and spares,

amateur radio transceivers, Weller spares.

Over 900 lots

Catalogues available

TO BE HELD ON WEDNESDAY, 25th NOVEMBER, 1981

ON THE PREMISES OF

B. BAMBER ELECTRONICS
5 STATION ROAD

LITTLEPORT
CAMBS. CB6 1QE

TEL: ELY (0353) 860185

WW - 096 FOR FURTHER DETAILS

TYPP SERIES SECONDARY SMS
« 1 X*£ ?j0 volu Cuncni PRICE
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NOW 95 TOROIDAL TYPES
FROM 30VA TO 625VA* i.lp.toroidais**
We ubs advanced winding technology to make our loroldai trans-

formers. They have only "alt the weight anil height ol their lami-

nated equivalents and aie appreciably me'e erlicwnl. Ir.duued

hum 1 reduced Dy a factor u' ten. I LP. torotdals cost virtually the

same as the oldei type* which they are rar-idly rcolacing Now
nr.reased production capacity means even own' prices

Supplied with rigid mounting bt with centre 00«. Steel and neo-

cene washers GUARANTEED 5 YEARS.

CHOICE OF 3 PRIMARY INPUTS
! L P Toroidal Transformers are avaliaOlo in choice of 1 10V. 220V.

240V. coded as fatfows. (Secondaries canM connected in aeries

orparallel).
,

_

‘or I’OV Primarv insertO ir place of “X" «n type number. LO' 22W
Primary lEuroMf insert ' •" Place o‘ "X" n type number Fc- 2-&0V

Primary IU.X.i inseT 2 in place cl "X" in type number
Example: 50VA 240V 6 -6V 4. 16A-220I0.

ft CUSTOMER DESIGN ENQUIRIES INVITED. QUANTITY PRICE

LIST AVAILABLE.
, .

FREEPOST FACILITY (UK on vl. Simply send yourordor in

envelope marked FREEPOST to address below. NO STAMP
REQUIRED

* TO ORDER Enclose Cr>oqvo'Posta1 Order/Money OrdcpayeOle
to U P. Electronics ito. or quote yew ACCESS OP BAjtC^Y
CAPO account number. VA ! most bo included w>WV K order

To pay C.0.0 ado f ; extra to TOTAL value of order.

GOODS DESPATCHED WITHIN 7 DAYS OF RECEIPT OF ORDER

' •

•BpjlJtisn Igo-f - »4: '"MTV '< Off 0

AIM >i-ir>lo at EI«”ov«Vi» Mapllit. MirtMIlt.
TMhnomadc «nd WiPo-a El»clf cnlc».

iwrOBtA*' utewces M viiuiet ww*i »’* *Ull

io*n ••et**

oMvitin*

See also out ada panes $0 end 9 1.

TRANSFORMERS XUSIWHSUB

FREEPOSTTS,GRAHAM BILL IIOl'SF. ROPER CLOSE. CANTER BURY. CT 2 rtp

Plioof tJJ Jt} MrlS - Tcchoictl t®22’> W7J) • T«l<> WG 2K

To. I.L I’. Et.ECTP.ONlCS LTD. CANTERBURY CT2 7EP

Please supply Trar.sfo:mel(s) No <s)

Total purchase price £

IencloseCheque ?OGta. Orders~ International Money Older

Debit my Acooss/Barclaycaid Account No. .....

NAME
ADDRESS

Signature
wWm

WW 103 FOR FURTHER DETAILS
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Advertisements
accepted up to 12 noon
Monday, November 2 for
December issue, subject
to space being available.

r
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YE
?
APP0I?™ENTS VACANT: £1 3.50 per single col. centimetre (min 3cm)

oqvE v?RFfc
n
?i

( °n>: £2
/o°

Une
’ minimum 5 lines- (Prepayable).MBt RS; - 1 -- 0 cx'/a- (Replies should be addressed io the Box Number in the

PHONfJophpi
0

"nwVT
hc Quadram

’ S,!Uon ' SM2 5AS.)PHONE: OPHELIA SMITH, 01-661 3033 (DIRECT LINE)
Cheques and Postal Orders payable io /PC Business Press Lid.

ALWAYS AHEAD WITH
THE BEST!
£5,000-£1 5,000

£S.
P IVJffiYA: ECUP8E : Z80: 8080: 6800: BIT-SLICE: 7TL:ECL: RADAR: SONAR: SATCOM: Phototypesetters: Wordpro-

cessors: Flight Simulators: ATE: Electro-Medical: Teletext:Data-Comms: Automation: Microwave?
Where does your skill and interest lie -
Design? Test? Service? Software? Consultancy? or perhaps Research?

* Our clients are drawn from all sectors of industry-

* Mns^N K^lft
^ f°r M

,?

nagers
' ProJ

ect Managers, Engineers and Technicians.* Most UK locations and some Overseas.
* Make your first call count Contact MIKE GERNAT or PETER BROWN on 076 384 676/7

'P
V
Tf 1R AMD MftNflGEMiMTAPPDIMTMIMTS LIMITED (usuallv until finer, ,148-150 High St.. Barkway. Rcyston. Herts SG88EG.

lUbuanv unt.l 8 o.m.l

m m. . 1 .
<*’3381

Dolby
ELECTRONIC

ENGINEERS
We manufacture and market audio noise
reduction equipment which is used by
major recording companies, recording stu-
dios, the film industry and broadcasting
authorities throughout the world.

We need experienced Test Engineers to
join a dedicated team who are proud to be
world leaders in the manufacture of pro-
fessional noise reduction equipment.
Those with practical knowledge of
electronic testing and have rapid trouble-
shooting ability can enjoy varied and in-
teresting work and high rates of pay.

Telephone Jan Proos, 01-720 1111
DOLBY LABORATORIES INC.
346 Clapham Road, London, SW9 9AP

Tffolinare
VISION ENGINEER

required. Major television facilities company situa-
ted in Central London needs motivated vision engi-
neer to help with the further development and
operation of studio and OB facilities. The work is
with state of the art equipment. Opportunity for
operations, maintenance, systems engineering and
for furtherance of technical knowledge. The posi-
tion requires experience in a broadcast production
environment and salary will be commensurate with
the responsibilities of the position and experience.

Applications in writing to:

Nell Corrales, Mollnaire Ltd.
44 Great Marlborough Street, London W.1

03431

PHONE YOUR

CLASSIFIEDS TO
OPHELIA SMITH

ON 01-661 3033
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HAMPSHIRE
HF, VHF & UHF

DESIGN ENGINEERS
ANTENNA DESIGN

ENGINEERS
NAVIGATION
SPECIALISTS
(Avionics)

Salaries £7K to £13K
+ substantial relocation benefits
Immediate interv ewscan be arrange;)

If you have sound design end de-

ve'opment and/o.-systems experience
r any ot the above eatrgeries -

Ce or write now lor further in-

stion . . .
Remember, we no not

Charge for our services.

CBS APPOINTMENTS
1 WOOTTON GARDENS
BOURNEMOUTH 292135

24 hours answering service

(RSApiHMnliiK'nts
IWOOIKtNOVCecS

LELECTRDniCS
PERsnnnEL

ELECTRONIC ENGINEERS Ref: WW100
Good digital knowledge, test, design or program. Dynamic company.

QUALITY CONTROL Ref: WW101
Responsible position. MOD knowledge. HNC plus 5 years’ experience.

ELECTRONIC MANUFACTURING MANAGER Ref: WW102
A sound background, ability to organise introduction of new products.

SALES ENGINEERS AND EXECUTIVES ** wwioa
Large responsibility to develop complex business relationships.

ALSO: Engineers for service, test, calibration

For salaries and details telephone today

130 High Street Eton Windsor SL4 6AR Windsor 59252 11269!

THE PAPUA NEW GUINEA UNIVERSITY OF TECHNOLOGY
DEPARTMENT OF ELECTRICAL & COMMUNICATIONS ENGI-

NEERING

SENIOR LECTURER AND PRINCIPAL/
SENIOR TECHNICAL INSTRUCTOR

A vacancy exists for a Senior Lecturer in Communications for the
degree course. A higher degree and teaching qualification preferred.

Interest In satellite and communications required. A Principal/Scnior

Technical Instructor is required for the Diploma in Communication
Engineering course. Full professional and teaching qualifications re-

quired. Experience in broadcasting or telephony preferred.

Salary:
Senior Lecturer K17,895
Principal Technical Instructor K17,895
Senior Technical Instructor K14,195

|K1 = Stg. 0.8C23I

Appointment level will depend upon qualifications and experience.

Initial contract period is for three years, other benefits include a

gratuity of 24% taxed at 2%, appointment and repatriation fares, leave

lares for the staff member and family after 18 months of service,

settling-in and out allowances, six weeks’ paid leave per year, educa-
tion fares and assistance towards school fees, free housing. Salary

continuation and medical benefit schemes are available.

Detailed applications (two copies! with curriculum vitae together with

the names and addresses of three referees should be received by the

Registrar, Papua Now Guinea University of Technology. P.O. Box 793.

Lae, P.N.G. by 30 October 1981.

Applicants resident In the United Kingdom should also send a copy
to the Association of Commonwealth Universities (Appts.) 36 Gor-

don Square, London WC1H OPF, from whom further particulars can

be obtained.
(1345)

M.R.C. CLINICAL RESEARCH CENTRE
(NORTHWICK PARK HOSPITAL)
WATFORD ROAD, HARROW
MIDDLESEX HA1 3UJ

Technician
There is a vacancy in our division of bioengineering for

an Electronic Engineer with knowledge and experience in

both digital and analogue circuit design and construc-

tion, to work initially on an alarm system for the elderly

and disabled. Further projects will be concerned with the

application of advanced technology to the everyday
problems of the elderly, as well as clinical instrumenta-

tion, monitoring equipment and signal analysis. The ap-

plicant should be prepared to take his/her share of the

project to the point where adequate information can be
transferred to a manufacturer. Desirable qualifications

would be a degree in electronic/electrical engineering, or

an HNC or HND in an appropriate subject. Extensive

practical experience would be an advantage.

Salary within the range £4.677-£6,597 (pay award

pending) plus £527 p.a. London weighting.

Write to Miss B. A. Shaw for application form quoting ref.

103/2/3907. Closing date 1 1th November, 1981.
(1356)

SKST*"**"
Continued growth and success of

oneofthe world leaders in professional

broadcast equipment has created Immediate
openings for the following:

Sales Management West Africa - UK based
Reporting ic the Sates Manager Africa the successful

candidate will be respons-ble Id lie sales ol awo-lcl

leadirg range o' professional VI R’s, T8C sard edit rg
systems and cameras. Candidates should possess a
knowledge of broadcast enoineehng/communications
electronics and be prepared to undertake extensive travel

m the West African territory. A working knowledge of the

West African region and/or the French language would be
an advantage and tie high degree of initiative and sei*

motivation required fc' in s job will ce ref ecteb in an

above ave'agc salary.

Technical Support Engineer- Cairo based
A competent broadcast engineer expenencea in video

camerasand/or professional VTR s is sought tc assist me
Cairo Branch Manager The pos tion wfll entail travel

Ihroughout me M cole dastard me successful candidate

wil no prov oea w th comprehensive product training in

our JK Technical Train rc Centre An attractive

remuneration package will be offered which will me ucc
bachelor status accommodation

A.oc.'c-a.voos for these chsiienging appointments s.ncold

de addressed to Barry While. Personnel Msiwjer and

please den r forge! fo erdcse a cemprchen s, veCv

SONY
Broadcast

Sony Broadcast Ltd.

OyV.M House
Basing View. BaSir

Hampshire RG21
United Kingdom

11344!

n ft D OPPORTUNITIES. Senior
level vacancies for Communications
Hardware and Software Engineer*,
based In West Sussex. Competitive

salaries oflered. Please ring David
Bird at Redlffunion Radio Syaterns

on 01-374 7281. <1*62

SITUATIONS WANTED

ENGINEER, 27, with a varied back-
ground in audio electronics, pres-
ently situated in the south-west of
Kngiand. seeks a position as a

company representative. — Please
England, seeks a

company represen
reply to Box No. WW1337. 11337
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Instrumentation

Engineer
Some Overseas Travel

from £9,000
Nl. Information Services, one oi'the largest

and longest established oilfield service companies
requires an instrumentation engineer for its

Eastern I lemisphere operations.

Thejob holder will be responsible for the
maintenance and repair of electronic monitoring
systems and equipment at a number ofdrilling
sites throughout Europe, Africa, the Middle and

a Near East.

Candidates should be under
35 years of age with BSC or 1 IND in

Hlectronics/Electrical Engineering
together with practical experience
of monitoring systems and/or
sophisticated instrumentation.

Experience of microprocessor-
based systems advantageous.

Thejob is based at the I laves,

Middlesex headquarters but exten-
sive overseas travel will be involved.

This is an opportunity to
develop a long term career in a

progressive international oil Held
service company.

I'br further details and an
application form, contact Employee
Relations Dept, quoting Ref ILS-1.

NL Petroleum Services
35/36 Grosvenor Street

London W1X 9FG
rani

CAD Programmers
ComputerAided

Design of Digitaland
Analogue Systems

The Cojoimtlcg Ajijs.icatiorwGroupat the P.utherfi.nl AOBletun
:
;
afcoratiry is locking forlwu new tojoin 8 team iim.'.vvii in prcvKiinf

Computer Aided Design Mftw .in-
• » suppo-t integrated circuit desipn

:<ii>TTiiiJand unakrcue) in uni'ersUi.s A range of roverfu’. computers at the
laboratory used forthis purpi/ee an- m-twwkcd tc mtilti-user
liiiulrun-putcr.' in iinicvrsitydepartmente. The software interface* :o the
Election Beam Mi. i'.raiir:.;;(.ir,r. the laboratory vi iilrli is umhIui make
ma-rkafoi* integrated rimiit fabrication. The runway? also serves ihiw*-
'vh.i wishtodesicn Usi.-ijr cxsslinfl KV

A'thouyh the work is ur/nuriiy ennwmed with CA D techniques
,i;ip!irari!s siwild ha-.t? somefamiliar,ty wit fc di('i-,i! or.miilqjruecircuit
d.-siK-i. The u.iric vi ill involve- <k-vvlu[irix and su:!j!orl -.UB new interactive
suitwan- iiiiiMidirc interactive graphii* program.*

. maintaininti
eslablislusi pnigramsand H.-^istingreserirrh srarki-rain their use and
i-'tah'.i.- h.ii> a ilevti*', muterial i>nii pmeer* library forus.- withthe
suftwaiv.

Applliarit.<should have 8 decree in elettni.'ileor electrn-al

engineering. 1T,i- ]..*!.< will hein ore ofthefoQowinuy.rades:
AVL-nhftc Office r£5176 - £69frl

H!«herS.ienlir«Ofnci-r£6G30-£S589
Research Assmau-s

(I’.xeri
:!
year term)£t>302 -£8596

App iintmenl tyasalary scale ftoinc above the rnimm.im maj hv
s-onsideiecl f irvvumlidatcs i.iwHficadcnsand particularly
relevant exp&rieite&pemlist !raining.

The ratbM'JO.ty U afriendly community with itsov* i. tvetaurant
and sp ins liickti ’s nearby. We offer excellent working cunditinnsar/i
Lj-mi lit > include a ical transport «*rvi«-. f.wrous holidays, ack leave
aliMU-arta- a i ; rim ci.ntribut >ry auperaimual an scheme.

Aw:, icalmu i;.rrr-.-::r -e obtained from i.ornn llird in the
Personnel Group on Abingdon (02351 2190,<>xi.5IQ. Alternatively,
write to her uuotlng referenceVN 916R. Rutherford Appleton
Laboratory. Chilton. Dldcot, (Ixon OXJ I OQX. Mure tesluiical
liifinmt'iin van beobtained \ in Nesui Jones(ext. 6600).

CTositiiidateofapplication i.- 29ih OctoheK 1® I

113751

Rutherford
and Appleton In the forefront

Laboratories of research

Re.-ao-.-eiticemeo!

HIGHLAND REGIONAL COUNaL
EDUCATION DEPARTMENT

ELECTRONICS AND AUDIO
VISUAL TECHNICIAN

£6501 -£7371
Pom No. A/28

Applications arc Invited t-oir suitably
ii.,9 l eo and axpfl'ienceo persons to-
ne above post which vv -

1 1 be based at
me Education Cemra. Dingwall
Tie duties of ne post Involve tne "first
i re" c agrosia and servicing or a

I

electro- c e-ia audio visual equio-icnc
n the education service primarily r the
Ross end C-omarty end Inverness Divi-
sions On frost occasions the Technician
xv II be expreten to carry out ihe corr-
tMeie servici-g 01 p.e c<juipmeni The
person appointee will

I a<se w th
sujvv-liers ana will he exraced *a aovise
Othei Tecf-nic ans on lust I re sc-viclng
techniques am ma tiiE-iontc and will
ma riain records ol the equipment and
lie use.

Assistance wHI L-e give- with removal/
lega expenses In accordance with the
Counc !'s sci-erne.

Raooe8(s Ic- applicotio-i forms should
be addressed ro rfr O -ecto- o' Man-
power Srrvcee. Heg-ora. Biildinys.
Inverness. OuOting ine above cost

?nJ
rBcr O0*n '> 0,1,0 4"' Novembr-

1981.

03741

MARINE DIGITAL SEISMIC
ENGINEERS

c. £12
,000+

Norfolk and Overseas
SnrM?,?iH

UrVeyS ' a divf
'

sion Gardline Shipping Limited, hasworld-wide interests in nydrqqraphic and geophysical survey-
ng. operating rrom locations in Great Britain, 'reltnd. Holland.
u.t>.a. and tne Far East.

expansion Gardline is now seekmo more
°-9 aeisT;c Engineers to operate and maintain theLon P.anys range of T.i. D--S III and Oeantom DAS 1A shadow

se sm c digital acquisition systems for surveys offshore Europe
a
_ .

0VBr^as. Successful candidates will have proven fie ci px-penence with those or similar systems, and it is desirable that

p
wHI be qualified to H.N.D. or Degree level in electronics,candidates must also be self-motivated and be able to work

alone or as pad of a small team.
w

-

11 spsnd 01 least 150 da >'s a year sea working on
dedicated seismic vessels or from air transoortabie laboratories

^
a

.

sic SZ'Z’Y-. Plus high daily sea-going allowance. Excei-

benonts
9 rond, 'lons ard car ser prospects. Usual company

T,
P
u?nH

U
n
tleS

.

also
i

Cxisl
.

tor sui,ab G applicants to enter asiramee Operators for above or other types of jeophysicaiequipment for navigational positioning systems.
^°onvs 'ca '

Write to Technical Manager, Gardline Surveys. On mar House
Admiralty Road. GREAT YARMOUTH. N'o-folk. for an application

TELECOMMUNICATIONS
ENGINEERS

AND TECHNICIANS

Expansion of Granger Associates
support facilities is’ereatino a 'C-
quiremcn! for engineers to diag-
nose fauUs arc make repairs to
Our UHF communication systems.

Vacancies exist for base workshop
and overseas v/ark Salary range
E8.00C-£1D,DCO p.a with generous
overseas oliowances. Write o-
phone in confidence giving brief
career details to:

Peter Welsh
Granger Associates Ltd.-

1 Brooklands Road
Weybridgo, Surrey

Tel: Byfleet 109323)44261

11359!

BOX NOs,
Box number -epbes should

addressee to:

Box No
co Wireless World
Quadrant House
Tha Quadrant

Sutton
SurreySM2 5A$
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SULTANATE OF OMAN
VTR MAINTENANCE

ENGINEER VACANCIES
Oman TV has a number of vacancies for experienced VTR maintenance engineers to

work on Ampex videotape recording machines.

Applicants should be qualified to HNC level or equivalent and have not less than six

years' maintenance experience on Ampex videotape recording machines with parti-

cular reference to the VR 1200B. Experience on 1" "C" format would be advanta-
geous.

Salaries, which are paid in rials Omani, are fully remittable and tax-free and range
from £1,100 to £1,300 sterling per month upwards.

Married accommodation is provided together with free air passage at beginning and
end of contract for family. Air tickets are also provided for leave after the first year of

service.

Applicants should write stating age, nationality, qualifications and full details of

experience to:

Ministry of Information and Youth Affairs, Post Box 600, Muscat, Sultanate of Oman,
marking the envelope "Technical Office" in top left-hand corner.

EVERYWHEREHARDWARE - SOFTWARE
£9,000 - ACTON
SOFTWARE ENGINEER: HND level with lv-o vea-s’ PLM/280 «<!>«' e".C9. fo' Interest-

Ing 80ftW3'8 |ot>,

£9,000 - DORSET
SOFTWARE ENGINEER: HND/G>80uat0 win :wo years’ 8005 assemble' 6x08' e«ce.

to develop software packages lc' use in conjunction with stepper motes.

£1 1 ,000 - SOUTH COAST
HAP.DWARS,'SOFTWARE ENGINEER: GraOuBWwith four-five years

- maehi-e code.-

assemble' experience, to On rvoerod with a woe range of software activities.

£7,000 - CAMBS.
DEVELOPMENT ENGINEER: HND/Gred-.ite with one yea-

-

s experience, required to

flBs’gn control system used in printing industry.

WE APE ALWAYS HAPPY TO HEAR FROM GRADUATE LEVEL ENGINEERS WITH
GOOD INDUSTRIAL EXPERIENCE IN HARDWARE'SOFTWARE DESIGN.

Please ring Tony or A""e. avot ng TAM'.

Charles Airey Associates
13/16 Jacob's Well Mews, George Street, London W1
Tel: 01-486 9607 113571

CAPITAL HOUSE
29-30 WINDMILL
STREET
LONDON W1P 1HQ
TEL: 01-637 5551

CAPITAL
APPOINTMENTS LTD

THE UK’s No. 1 ELECTRONICS AGENCY
Dos gn, Development art! Test to El 4,000

Ask for B-ian Co-mveH

SALES 10 t'5.000 ptuScfir

As•for Mnur.cn Wayne

r ELD SERVICE to El2.000 plus car

Askfor Path Well*

We have vacancies In AIL AREAS of the U.K

Ask tot a Free Jobs List

Telephone: 01-637 5551 (3 lines) 'Mil

TRAINEE
RADIO OFFICERS

First-class, secure career opoortunities.
j

A number of vacancies will be available in 1981/82 for

sutable quai fieti candidates :o be appo'nted as
Trainee Radio Officers.

i

if your trade or training involves Radio Operating, you Bj
qualify to be considered for a Radio Of icer Dost with

the Composite Signals Organisation. ™
Candidates must have had at least 2 years’ radio

operating experience or hold a PMG. MPT or MRGC
certificate, or expect to obtain tb>s shortly. m
On successful completion o' between 36 and <12 weeks L
specialist training, o'omotion will occur lo the Radio
Officer grade

Registered disabled people may be considered

SALARY & PROSPECTS
TRAINEE RADIO OFFICER: C3859 al 19 to £4549 at 2b
and over. On promotion to RADIO OFFICER £5288 a: _
9 to £6884 at 25 and over Then by 4 annual
ncrements to £9339 inclusive of shift working and
Saturday end Sunday elements. Salaries reviewed
annually.

-or full details please contact Dmah Snobrook. our
Recruitment Officer on Cheltenham ;0242! 21491 Ext.

226!) or write to her at:

Recruitment Officer, Government Communications H
Hoadquarters, Oakley. Priors Road, Cheltenham.
Gloucestershire — ^
GL52 5AJ . —- " ~ ^

fGCllQ;
a is ‘
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Communications Manager-
Sudan
Radio & Telecommunications
KENANA SUGAR COMPANY LIMITED, in which the Sudan Government is a
maior shareholder, is developing Africa’s largest sugar estate, including a sugar
lactorv and refinery, on the White Nile some 200 miles south of Khartoum. The
company has recently installed a VHF radio system (RCA) with over 300 mobile
sets, IS base stations and 10 channels. Other equipment includes UHF systems
and HF with FSK for teleprinter communications. A contract for a microwave and
multiplex estate system (1,000 line exchange and 8 PABXs) will be let shortly.

The Communications Manager will work closely with the company’s consultants
whilst the new equipment is installed and after installation accept it for the
company. Thereafter he will be responsible for running the Communications
Department (about 20 people; and for maintaining all radio and telecommunications
equipment.

An elect rical/clcctronic engineering qualification to at least HNC level,
management competence and a minimum of five years’ experience servicing radio/
telecommunications equipment as specified arc essential.

A h'Sh|y competitive salary will be negotiated plus 15% end of contract gratuity,
discretionary bonus, free life assurance and education allowances (where
applicable). 60 days’ annual leave, passages paid. Free air conditioned
accommodation and medical attention. Sports and efub facilities and school for
younger children.

Please send relevant details - in confidence - to R. M. Cooper ref. XII. 60691

.

United Kingdom Australasia Benelux
Canada France Germany Ireland

Italy Scandinavia South Africa

Switzerland U.S.A.

Management Selection Limited
International Management Consultants
474 Royal Exchange Manchester M2 7EJ 113621
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APPOINTMENTS
IN

ELECTRONICS
to £15,000

MICROPROCESSORS
COMPUTERS - MEDICAL
DATA C0MMS- RADIO

Design, test, field and
support engineers - for
immediate action on
salary and career ad-
vancement, please
contact.

Technomark
11,Westb-Ourr-t; Grove ^

London W2. 01 229 9239 . 12g q!

TELEVISION
SERVICE
ENGINEER

We are an expanding Television
Rental and Retail company with a
vacancy for an additional Te evi-
sion Service Engineer.

Suitable applicant will pre-
ferably nola an R T.E.B. certificate
or be training towards this qualifi-

cation.

The cost is directly responsible
to the Service Manager.

A clean driving licence is essen-
tial.

A spacious flat is available if re-
quired.

Hydes of Chertsey Ltd., 56/60
Guildford Street, Chertsey, Sur-
rey. KT16 9BE. Chertsey 63243.

11352!

ffiolmare
TELECINE

OPERATOR/ENGINEER
required. Must have experience of Rank Cintel
Mark III with Topsy. Applicant will be required to
operate a small vision mixer, a small audio mixer,
caption camera and other associated equipment.

Salary in excess of ACTT rates.

Applications in writing to:

Nell Corrales, Molinaire Ltd.
44 Great Marlborough Street, London W.1

TV
television Automation 1 4<l.

TELEVISION ENGINEER
We are a rapidly expanding television company will, an established

market place and have the need of a full time engineeer. In addition to a
practical knowledge of normal broadcast procedures and requirements,
the successful candidate should have a working experience of
lightweight broadcast cameras, both portable and editing ‘C’ format and
BVU VTRs. computer controlled editing systems, Cintel telecine and
various support equipment.

Duties will include the planning and implementation of regular
maintenance schedules plus maintaining the technical standard of
in-housc facilities.

A sense oi responsibility and the ability to work unsupervised is

essential. It will also be necessary to work flexible hours.
I he salary offered will be in keeping with the calibre of person we

require.

Initial application to Sheila Clare.
Television Automation Limited, 16-18 Grape Street, London WC2.

01-240 5515
03001

ARTICLES FOR SALE

IONISER KIT (MAINS
OPERATED)

his negative on generate' gives you the power ro saturate your tame or o’»IC* with
rru ons o 'OT'SS'i ng inns. Wcnoul *<Jns or moving cars it puls out a pleasant breeze,
rt pure now O’ ions pours out

I *6 wale- from a ‘ountain. filling vour -oorr rhe result?
yourairfee.s fres»i. pure, crisp and v.ondndu: y -efreshinc

AH parts. PCS ar« hi I Instruct ons £,? =n
ABu table case includ n» t-ont panel. "SO« switch, etc £1050

Mon. to M. 9 a r -5 p.m. Sat 9 a.m. 4 30 p m.
Price i -eludes post z-.a VAT. Sardsvearar Access we come

T. POWELL
ADVANCE WOHKS. 44 WALLACE ROAD. LONDON Nl TEL: 01-226 1469

!
13561

FOR SALE BT TENDER
Power plant ccr.slstlng of

•.iter laziom-ci-iao- vmrcMeese-
•line;

1 7 s b.li.p B) 1.CCC >.o e
Tilt**

-

1 -0 .

O.v VQIUII- aenr'jtB'i
lifers:

Cvrooi -.nbci- —oh moiara: rC$i o" -

.

t*-<: tea to*--jiBeor-” c.-i.-»io's:A o: <115 * ;y -.1.No deli
far tU<OMr detain Md k i.m-e- >jmt. w~;h :• :ct-.r-ICTCO tiv Viiverreo, JO C CBM -'-..r.-
letO'iUre-e rotir.; rplerr-i:t AHC CB 330

Contracts Officer
BRITISH TELECOMMUNICATIONS

Cambridge Telephone Area
1 Pagan*. Street

CAMBRIDGE. CB2 1BA
Tel- Cambridge (02231 356776

!138»>

BUYERS & DISPOSAL
OFFICERS

Please note

COOKE INTERNATIONAL SERVICES
<"* WhDleea e'S S: Factors cf Surplus

test Squipme-t & Components
Buyii'u or Se ling contact:

COOKE INTERNATIONAL
SERVICES

Rsmalla House. Ancton Lane
Midd'eton-on-Sea. Bognor Regis

Sussex PO?2 6NJ. Tel: 024-369 2849



TIME WRONG?
MSF CLOCK s ALWAYS CORRECT -

f-avii' gai-is or Idiics. SE

l

~ SETTING a!

sv. ich or. 8 digits show Date, 'lours.

Minutes and Seconcs, auto.
G.M.T ,’B.S.T. and Lean Year. also
parali'H B.C.O output arn audio to

'0CO'P and &nov< time 0* ayhar.k.

tecaiwes Rugby gOKH* atomic time
signals, be t in a'-tenna. lOCOKm
range.TME RIGHT f6? 80.

V l F > 10-1WyKHr Rose vs- £16.50.

60KHr RUGBY RECEIVER. ns n M.S.F.

Clock, setiai data cutout fit so.

Cach lun-tO-b:-'<(1 > ’ .on, ides au‘ parts.
primed circuit, case, postage, ore.,

money back asavtaoc*. so Gtl vo.irs

^OW! CAMBRWGE KITS
45 IWYt 014 School lane

Milton. Cambridge

INVERTERS
High quality DC-flC. Also "no
break" (2ms) static switch.
19" rack. Auto Charger.

SURPLUS STOCK
Omron Relays, C ro

u

t o

t

Timing Motors, Crouzet Micro
Switches. Bulgin Lop and
Panel Lampholders. Transfor-

mers-
S.A.E. faf list

Mr. P. Givens
Co R G MITCHELL LTD.

HEATH ROAD. SKEGNESS. UNCS
TEL. 0754 67373 l’285l

SIEMENS TYPE T1D00. R/O triple

speed electronic triple speed elec-

tronic teleprinter. Less than 130

hours o( use following purchase
from Siemens Limited. May 1980.

E695 ono. — Morris. Bolton 523S4

ENCAPSULATING, colU. transform-
ers, components, degassing, sili-

cone rubber, resin, epoxy. Lost
wax casting for bras*, bronre. sil-

ver. etc. Impregnaung coils. trans-
formers. components. Vacuum
equipment low cost, used and new.
Also lor CRT resunnlnt; met-
allising. Research * Development.
Barratts. Mayo Road, Croydon.
ORO 2QP. 01-684 9817. '9678

COMPUTER POWER SYSTEMS

Interport Mains-Store Ltd.

POB 51. London WU 3BZ
Tel: 01-727 7042 Of 0225 310916

VIDEO Game Printed Circuit Boards
f25£50 each. Some with diagrams.
ISin Mono Monitors £25150 each.
27UK K Proms erased £1.50 each.
All prices VAT. — The U-gic
Workshop Sandy Lane Mitcham.
Surrey. « 1340

BRIDGES, waveform,- transistor

analysers. Calibrators. Standards.

Mullivolimeters. Oscilloscopes. Re-

corders. Signal Generators. MO-
376236. '

S25U

ARTICLES FOR SALE

ARTICLES FOR SALE

ClassifiedWIRELESS WORLD NOVEMBER 1981 125

1 MARKETING MANAGER with
digital design background to
support sales of computer
based A.T.E. in Europe, Africa

and Far East. £14,000.

2 SUPPORT ENGINEER to provide
Technical Support and de-
velopment expertise for on-line
PDP 1 1 system El 0,800 Kent,

3 Q.A. ENGINEER work on Micro-
Electronic Commercial and Mili-

tary equipment. £9, 200
Norlhants.

4 SENIOR ELECTRONIC TECHNI-
CIAN running laboratory de-

veloping specialist handling
equipment £10,000 Berks.

5 SENIOR ENGINEERS to design
computerised display systems
for Military applications. £10,000
Middlesex.

6 DEVELOPMENT ENGINEER ex-

perience of microbased control
systems £10,000 London.

Phone or write, Anthony Giles.
M.Sc., Eng.. M.I.E.E.

CLIVEDEN CONSULTANTS
87 St. Leonard's Road

Windsor, Berks

Windsor 107535) 5781 8-58022

24-hour service (mg'

CLIVEDEN

OVERSEAS
DEVELOPMENT
KNOW-HOW-vital to developing countries

DIGITAL EXPERIENCE?
FIELD SUPPORT
R&D AND SALES

VACANCIES IN COMPUTERS
NC, COMMS., MEDICAL

VIDEO, ETC.

For free registration ring
0453 883264
01-290 0267

.A

ELECTFjNICS RKRUI'VEN! SERVICE
LOGDt 110 JSf. 8URIHQ1. S1R0U0

niOuCESTEISHIRE GL52PW
Ttl 04:3 833254, DI-2M DM?

Senior Technical Officer
(Line Planning) Kiribati
DUTIES: Planning for the upgrading of the urban Tarawa, outer islands
and international telecommunications service.

POSTING: Betio, Tarawa with visits within the Kiribati island group. Appli-
cants should have City and Guilds Telecommunications Technician's Cer-
tificate or equivalent with specialisation in local line and trunk planning.
Experience of HF or VHF radio links and telex networks is desirable.

APPOINTMENT
: Two years. Salary (UK taxable) in accordance with qualifi-

cations and experience plus a variable tax free overseas allowance, cur-
rently in range of £1,365 pa to £3,590 pa according to marital status.

The post is wholly financed by the British Government under Britain's

programme of aid to the developing countries. In addition to basic salary
and overseas allowances other benefits normally include paid leave, free
family passages, children's education allowances and holiday visits, free
accommodation and medical attention. Applicants should be citizens of
the United Kingdom.

For full details and application form please apply, quoting ref AH
372/X(RC255/68/01) stating post concerned, and giving details of age,
qualifications and experience to:-

Recruitment Executive,

OVERSEAS DEVELOPMENT ADMINISTRATION,
Room 351, Abercrombie Mouse,

Eaglesham Road. East Kilbride,

Glasgow G75 8EA.

HELPING NATIONS HELP THEMSELVES

DEVELOPMENT ENGINEER
ELECTRONICS £8k-£9k
Young successful company based in the development of

specialist instrumentation in the field of forensic science
wish to appoint an electronics engineer to progress current

projects in video image processing.

Applicants should be qualified to degree level with at least

three years' design/development experience. In addition to

having a sound knowledge of both analogue and digital

techniques, a specialist background in video and micropro-
cessor-based systems would be an obvious advantage.

This is an opportunity to join a small company committed to

innovation. Initiative and creative ability are essential.

Written applications with full CV to:

FOSTER & FREEMAN LTD.
TUNNEL INDUSTRIAL ESTATE

LONDON ROAD
GRAYS, ESSEX

For more information phone Purfleet (04026) 7692
11348)



DATA GENERAL MICRONOVA
Offers invited for little used Development Data General
Micronova Computers.
Machine 1 comprising:
32K with Twin Floppy Disks, Rack mounted cabinet. Terminal
Interface etc.

Machine 2 comprising:
28K with Twin Floppy Disks, Rack mounted cabinet. Terminal
Interface. Handheld Console, etc.

LUCAS LOGIC LTD., Welton Road. Wedgnock Industrial Estate
Warwick CV345PZ

0926 497733 Tlx. 312333 1,3731

THE
ART OF

ELECTRONICS
by Horowitz & Hill

Price £13.50

THE PPL SYNTHESIZER COOK-
BOOK, by H. Kinley Pi ce: C5 25
THE MC6809 COOKBOOK, by C. D.
Warren Price: E5.00
DIGITAL ICS . . .HOW THEY WORK
AND HOW TO USE THEM, by A.
W. Barber Price: £b./5
ELECTRONIC DESIGN WITH OFF
THE SHELF INTEGRATED CIR-
CUITS, by Z. H. Meiksin

Price: £6.25
EXPERIMENTER'S GUIDE TO
SOLID STATE ELECTRONICS PRO-
JECTS, by A. W. Barber

Price: £5.50
COMPLETE GUIDE TO READING
SCHEMATIC DIAGRAMS, by J.

Oouglaa-Younn Price: £5.50
PRACTICAL SOLID STATE CIR-
CUIT DESIGN, by J. E. Oleksy

Puce: f6.50
WORLD RADIO.-T.V. HANDBOOK,
byJ. M.Fiosi Price: £*0.50
1981 THE RADIO AMATEUR'S
HANDBOOK, by A R.R.L.

Price: C8 00

ALL PRICES
INCLUDE POSTAGE

THE MODERN BOOK CO.
Spec aliM in Spcmific
& Tccbncal

19-21 PRAED STREET
LONDON W2 1NP

*vr.e 402-9! to
CIuotO Ss! 'pm.

!09?4;

YOUR NEXT
ELECTRONIC PROJECT
NEED NOT LOOK O.I.Y.

Cnoice o- ovo- 130 items of
metalwork, etc.. including 45 d if-

lerent printed from carets, sub-
frames, or ; complete mixer
corsole frame.

For lulldetailss.a.e. to:

The Mixer People

PARTRIDGE
ELECTRONICS

56 Fleet Road
Benfleet

Essex SS7 5JN C336i

Modata DSC 2
Z80 DEV system

64< tv,tr Kin. ft so. CP/M C & E. basic
OOl. ED. PEX. arc wit'i oe- t'l>nic

anti term.

<7.000 including V.A.T.

U K. delivery

Tel: (0272)571 404

TELETEX, TV SPARES & TEST
EQUIPMENT, Teletext adaptors.
Latest external unit kit Jncl. Mal-
lard Decoder 6101VML and Infra-
red remote control £238. p/p £2.80
(fuihcr details on request). Also
MK1 external unit Kit lncl. Texas
XMll decoder and cable remote
control special offer price £153
p/p £2.80. Both kits incl. UHF
modulator, and plug Into TV sot
aerial socket. SPECIAL OFFER
TEXAS XMll Decoder, new and
tested, limited quantity at * price,
£flO p/p £1.40, NEW SAW FU/TEH
IF AMP PLUS TUNER (complete &
tested for sound U vision), £28.50,
p/p £1.20. COLOUR BAR & CROSS
HATCH GENERATOR KIT -MK47
PAL. UHF aerial Input type, eight
vertical colour bars. R-Y, B-Y, grey
scale, etc. P/B controls £35. Batt
holders £1.50 or stab, mains power
supply kit £4.80, Deluxe case £5.20
or alum, case £2.90, p/p £1.40-
Built & tested on Dcluxo case
battery) £53. (mains) £70,

£1.60. CROSS HATCH KIT
aerial input type also gives peak
white & black levels, batt. op. £11,
p/p 45p. Add-on C-REY SCALE KJT
£2.90 p/p 35p. Deluxe case £5.20.
UHF SIGNAL STRENGTH METER
KIT £17.50. Alum, case £1.80. De-
luxe case £5.20. p/p £1.40. CRT
TEST A REACTIVATOR KIT for
colour Is mono 124.40. p/p £i.so.
COLOUR PANELS, large selection or
surplus * tested panels for popular
makes .part-ex In shop). TV SOUND
IF TRANSTD. Tested. £8.30, p/p
85p VARICAP UHF TUNERS. Mul-
lard U371 £6.80. ELC1043/06 £6.80.
ELC1043/05 £5.50. G.l. £3.50. Saiv.
<assld» £1.50, p/p 60p Varicap UHF/
VHP ELC2000S £8.50. Bush (dual)

i&l0. p/P 7°P TOUCH TUNE CON-
TROL units. Bush (6 pos) £4.50, p/p
80p. VARICAP CONTROL UNITS 8
P'iS £1.20. 4 pos. £1.50. 5 pOS. £1.80,
6 pos. £] .80. p/p 45p UHF transtd.
Tuners. 4 pos. or 6 pos. push but-
ton £4 20. p/p ft.40. (Special type*
available on request.) Large selec-
tion of LXlPTS Tri piers. Scancoll*.
Mains Droppers, and other spare*
ror popular makes of colour and
!"0

,
n* receivers. — MANOR SUP-

PLIES. 172 WEST END LANE, WEST
LONDON, N.W.B.

SHOP PREMISES. Tel. 01-794 8751,
704 7346. Near W. Hampstead Jubl-

Tube U Brit. Rail N. London
'Richmond-Broad St. » and St. Pan-
eras-Bedford. Buses 23. 159. Callers
welcome. Thousands of additional

L.f
n
?,
8
v.

not nor>nai:y advertised
available at shop premises. Open
al! week incl. Saturday (Thursday

.day MAIL ORDER: 84

vS,
I
.*?

B£LMAN
’0R DRIVE. LONDONNWll 0HT. PLEASE ADD 15 V VAT

to all prices

THE SCIENTIFIC
WIRE COMPANY

0 O. So.30 lonOar.. £ 4
01-531 1568

FNAMEllf D COPPER WIRE
5V.‘G lib 8w 4o» 7or
8 “ 79 2.76 1.50 0.80 0.60
3C «> 34 3.20 1.80 0.90 0.70
35 V, 39 3.40 200 1.10 0.80
40:i!43 4.75 2.80 2.00 1.42

837 832 3 -19 2-BO
4BIC49 .. 15.96 9.58 6.38 3.69

SILVER-PLATED COPPER WIRE
’4 10 30 ... 8.50 3.75 2.20 1.40

TINNED COPPER WIRE
1 4 vj 30 3.85 2.36 1.34 0.90
P-icei icIu-Ib P S. P. VAT a-id Wire Data
0;do«s under 12 f«— acd 20p SAE lor

Jr.i Dee*" enc airing welcome.

METAL CASES
20 SWG Mild Slcol Case, painted
brown texiure, fitted with non-slip,

non-scratch feet.

14 SWG anodised aluminium front
and rear panels. H. 60mm. w.

279mm, d. 186mm.

Price £12.80 inc. V.A.T.

Free p. & p. in U.K.

M. GEAR LTD.
179a Victoria Road
New Barnet. Herts.

01-449 2695
<1*6/

»4i

ACCURATE

REIIABK

P'-rttf !.)»»,« MAT >3p 10 Vi&jH lil l

THE QUARTZ CRYSTAL C0.1T0.
Qf.C WORKS. Wl 1.1 INGTON CRESCENT.
wEw.v..\u*iN.si«m v oi-euoisi a ms 1

IBM 735 CONSOLE with KS232
serial interface. £400 ono. — Tel.
01-452 6780. evenings. (1339

FOR SALE: Complete domestic
Hi-Fi Installation giving high qual-
ity reproduction, comprising Gar-
rard 401 transcription turntable
SME arm. Sliure VIS pick-up
Fisher SA1000 150 watt stereo am-
plifier. 400CX control unit. FMRI
stereo PM receiver, all Fisher equip-
ment, valve operated lOOv AC in-
put but Gardner type ILVS42 mains
isolation silent transformer Includ-
ed two Tannoy 15in Lancaster
speakers. Ampcx 953 open reel
tape recorder, all connecting wir-
ing and instruction manuals, cir-
cuit diagrams for sale as complete
Installation. £300. Three pieces old
furniture housing all equipment
except main ampliRcr also avail-
able ftso. Buyer collects Kingston-
upon-Thames area, — Telephone
01-942 1230. (1.338

PHILIPS oscilloscope lubes, 5in
CV2191/DG13-2. individually based
i approx 200 available), f12.30 each.
Daia only 50p plus SAE. Mullard
Pol cores LA13 45mm diam. 12
each. Prices include post and VAT.
Barclay Access accepted. — T.
Powell. Advance Works 44 Wallace
Hoad. London Ni iho. Tel: 01-226
1489. ,1359

URGE PURCHASE Of RAC*l [QUIPWNI
MCAt CCWMUNICAT101IS «!C1IVU3

KOWdSacA ir 30 Mull '"!) Mill .. (IIS

MUCH - £'.1 RA117E £2ft Mill - SjMlft-
Anpr.f IIUJIJi - £3)1 aj lo:ovoli HI lliailldlM
1-oi.ikI n na »w«*o:. 1 . 9 : 1*: «n- tul mn.s.
CM cwpl.ir l( lir~ w. c.
•tft 9! Eft o,-.a\ i.-~ slack Mil J.vrat iimi l:>

SCE8OAR0 COKVIR1EMWO -

f« HAJMS55-ISB-fw4MiM - £75. *A*0 Eft.
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I9T932: COMPLETE domestic Hi-Fi installa-
tion giving high quality reproduc-
tion comprising Garrard 401 Iran-
scriptlon turntable with SME arm.
Shure V15 pick-up. Fisher SA1C00
150 watt stereo amplIGer, 40OCX
control unit. FMRI high sensitivity

receiver, all Fisher equipment
valve operated. lOOv AC input but
Gardner type ILV842 mains isola-
tion silent transformer, included
iwu Tannoy loin Lancaster
speakers. Arnpcx 953 open reel tape
recorder, all connections, wiring
and instruction manuals, for sale
as complete installation. £300.
Three pieces old furniture housing
equipment also available, £130.
Buyer collects. Kingston-upon-

arca
- ~ Telephone 01-942

!230- (1355

FOR SALE. One Hitachi FP1200 and
two FPC1000 colour cameras with
tripods and zoom lens SPG Vision
mixer, £12.000 or will sell separ-
ately. Marconi TF2903/5 Pulse and
bar generator £250. Two Eleciro-
craft VTRP-AB VTR p:;cesslng
units. £100 each. Telequlpmeni
D54R Oscolloscope, £123. One Inch
videotape 3.000 spools, used once.
£5. Three GEC one inch tube Mono-
chrome cameras with Rank Taylor
Hobson lens, £300 each. VEL 625
line SPC £50. — Lincolnshire Edu-
cational Television. Bishop Crosso-
leste College. Lincoln LN1 3DY
Tel: (0522) 27347 Ext *0. .135!

CAPACITY AVAILABLE

PCB ASSEMBLY
CAPACITY AVAILABLE

Low or hlqn volume, sing e O' double
sided, we specials in flow : ne 98*em
bly ol printed circuit boaids

Usirg the Zevalron flow soldoring
svsiem arid on hnc 'cad cuninp. we ore
abin to deliver high quality assemblies
cn lime, ono compel lively priced. Tesi
tool t es svaiiabie.

find out now we ce" help you with your
production. Prone or write. We wr I oa
pleased to ca 1 on you and discuss your
requirements.

TW ELECTRONICS LTD.
120 NEWMARKET ROAD

BURY ST. EDMUNOS. SUFFOLK
TEL: 0284 3931

Sub-con Ir8ci assemblers a-J wirers to
ire t.ecironice Inc'jsl'y

11319)

ELECTRONIC DESIGN SERVICE.
Immediate capacity available for
circuit design and development
work. PC artwork, etc. Small batch
and prototype production welcome.
- E.P.D.S. Ltd.. 1 a Eva Road.
Gillingham, Kent. Tel .Medway
<96341 5~~SS4. 1 9667

BATCH PRODUCTION wiring and
assembly to sample or drawings.
McDcane Electricals Ltd. 19b Sta-
Uoo Parade. Ealing Common. Lon-
don W5, Tel. 01-992 S976. (169

PCB ASSEMBLY AMD ARTWORK
otjsiGN service. Protolvpi* and
batch quantities. — Pads Electrical
umltcd. 01-SS) 6516 or 01-959 574(9.

Avery Hill Road. New Ettham.
London. S »? 2BJ. r790S

CAPACITY AVAILABLE Electronic/
Electrical assembler and wiring to
sample or prototype. Sue Installs-
IdDS and maintenance Contrn-
i-ynx Systems Tel. oai-368 214s
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ARTICLES FOR SALE

Laboratory Manual
for the Art of Electronics

PAUL HOROWITZ and IAN ROBINSON
This laboratory manual is designed to accompany the

highly successfu' tGxL'refercncc bock on circuit design The
Art of Electronics by Horowitz and Hii (CUP, 1980). It

consists of 23 lab exorcises which ut lise commonly avail-

able general-purpose tab instrumenlallon and standard
electronic parts, and should therefore be adaptable to an
electronics lab anywhere where the text s used

Hard covers £12.00 net

Paperback £4.95 net
11335'

CAMBRIDGE UNIVERSITY PRESS

TO MANUFACTURERS, WHbLESALERS &
BULK BUYERS ONLY

Large Quantities of Radio, t.V and Electronic Comoments.
RESISTORS CARBON & C/F V4. Vi. '/j. * Watt from t ohm to

1

0

meg.
RESISTORS WIREWOUND. 1 '/?. 2 3. 5. 10. 14. 25 Watt.
CAPACITORS. Silver mica. Polystyrene. Polyester. Disc Ceramics.

Metalamite. C280. etc.

Convergence Pots. Slider Pots, Electrolytic condensors. Can Types.

Axial. Radial, etc.

Transformers, chokes, hoots, tuners. spe**ei$ cables, screened wires,

.connecting wires, screws, nuts, transistors. iCs. DiOCes. etc., etc

AM at Knockout prices. Come and pay usa vis :. Telephone 445 2713.
445 0749

BROADFIELDS & MAYCO DISPOSALS
21 Lodge Lane. N. Finchley. London. N.12. 5 mins, from Tally Ho Corner

;9461|

EQUIPMENT WANTED

TO ALL MANUFACTURERS
AND WHOLESALERS
IN THE ELECTRONIC

RADIO AND TV
FIELD

BROADFIELDS 8*

MAYCO DISPOSALS
•v 08v i ,/J rap ericas lot u-iy In-yn stocks of

surplus u- itMhiOB^tcomponent*wl*>Cb you

may wsh to clear '<Ve vs- call anywMtn in

me United Kingdom

21 LODOE LANE
NORTH FINCHLEY. LONDON N12 8JG
Titephono No.. 01-445 0749/445 2713

Aho« otf.c* hour* 9S8 7624

—I
RYDER ORGAN SYSTEM

T-« MV.muui
iikAhIi^ ecipUf-.. iwifJp!

r«ttp» <{l pc. tea-J* & CIU Jv!-l&C>0 In-

CluSl-* .Ifalc. eomn-al.nn iw
COnwo1

'

Ruvr-tai btiui A i*«w :orc»r »*(•

TO* uni Slues v-wi n«urjl wund.
Ou'mi utMiie on can. ceooslt S' r-0.

-elunj n CO l*vie.« uxc-i.i

HIYKON LTD. (. >, Woodsido Croft,

Indyfarldge Lana, Bolton BL1 SED^

SERVICES

WANTED
Tcsi equipment valves. ww'iH-
;«fS. components. cabl® arc electronic

SC«0. Any auarlliy Prompt sc-vice anti

tasft Mombc- o* A.R R A

M & B RADIO
86 Brshopsoate Slroat

Lood* LSI 48B
0532-35649

SPOT CASH
pa d lo- at forms of electronic* no. .ip

merit and components.

FRG General Supplies Ltd.

Unit 3
Longhill Industrial Est8te
March. Cambridgeshire

Tel: March 56614

Tel: 01-404 5011

T»la«: 24774. Q-.iot- Ret 3165
1974?'.

BOARDRAVEN LTD.

PRINTEDCIRCUIT BOARDS

M*-..it8«iir«JMyeor4pecmeajiona Suiu'v.'coj

b« aided. Very ipMCy delive-im uc protwyoes
a;a ouantlty. Meats' layout* il roquired
Corcxt: _ .

.

J. K. Harrison. C.n-.b, Mustilal EsUte. Bod-
i-^ton. Nnrt-i Humberside “O'a 3QY. Tol.

I0ft» 787ES

P.C.B. MANUFACTURE
AND ASSEMBLY

Wav® Soldoring and nSpeOC- H gh-

quality PCBs from your a-lwo-k. P'oto

tvne desman. Artwork from you' dreu t.

Plata throug-i Hole PCBs Si k screen

f ’St and l(tgo.~s. Fast turn around.

Endear Communication* Service* ltd..

Baileys Mill. The CUM. Matlock. DerbvS

1067S) 4929. Tlx. 378267 ECS G ^

GERMAN vintagf-tube collector
looks for old valves and valve-

literature. Either 1 buy them or
change against German tubes and
radio-sets. Data for many tubes
avail. Correspond in English. —
K. Namcndorf. 49* Bunde 1

DogmaKksir ,v West Germany.
<1349

SMALL BATCH FCB't produced
from your artwork. Al*o dials,
PANELS, LAB2L3. Camera work
undertaken. FAST TURNAROUND.
— Details: Winston Promotion*. •

Hatton Place. London EC1N 8RV.
Tel. 01-405 4147/0960. <»7»4

DESIGN SERVICE. Electronic Pc-

sign Development and Production
Service available tn Digital and
Analogue instrument. RE Trans-
mitters and Receivers for control of

any function at any range. Tern-
melrv. Video Transmitter* and
Monitors. Motorised Pan and Tilt

Heads etc. Suppliers to the Industry
(or 13 year*. Phone or write Mr.

Palknor. B.C.S. Electronics. 6 Wot-

soy Road. Ashford. Middlesex.

Phone Ashford 53661. 18341

HAVE YOU SEEN THE GREEN CAT?
1001* o* components, audio, radio, electronic. C.3., everything electionictor "h8 construc-

tor find the trade, at unbelievably 'ow pricos. Includes many industrial items. Speciai

discounts to the trade and public. SEND &3p tor GREEN CAT and receive sample compo-
nent pa-cal worth £3 plus FREE RECORD SPEED NOiCATCK. Send €1.75 for parcel worth
t'ii. Rend £2.50 for pares worth £6. Ss.-tc CIO for parcel worth Over £60. Money hack if not

delighted. Statewhetherwade or retail.

NEW RETAIL PREMs tow ope- a: 12 Harper Street Leeds. LS2 4SA. Next to UNION JACK
doting stc-9. Open 9 tir 5 weekdays and Saturdays. Cel'er*welcome.

INSTANT CASH
lop prices paid for mesi electronic components and equipment, accessories, test equlp-

ment. valves, reca vers etc. Wo buy anyth ng electronic. Sen- somoles'ceta la and an
o'fe* will be made by return.

MYERS
DesL WW, 12Harpdr Street. LEEDS. IS2 4FA

Te'eshone: 452045 <,34al

TENDERS

SEVERN-TRENT WATER AUTHORITY
DERWENT DIVISION

Tenders are invited for the purchase of redundant radio equipment
including five VHF base stations, five base station controllers, two
UHF recoivers/trarsmitters, 37 Pye Cambridge mobile radios and
three Pye Vanguard radios. Tenders will be considered for all or part

of the equipment.

The equipment which will be sold without the operating crystals is

stored at Raynesway. Derby and may be inspected by arrangement
with Messrs E. S. Dodd or R. G. Potter (telephone Derby 661481,
Extension 453 and 449 respectively).

The Authority does not bind itself to accept the highest or any tender,

'ender forms are Obtainable from the Divisional Manager, Severn-
i rent Water Authority. Derwent Division, Raynesway, Derby DE2 7JA.

113501

SERVICES

3Q.W0 SfRVICE SHEETS IN STOCK
Colour manuals also available

T V Warm. Radios £1.75 Tuner* C:.?5 -

"808 Recorders. Record Paye-8. Trans'Slcrs

hom £125 - Co- Pidiq £2 + SAE - Stereo-

:i-s. P.sdiDarams trom £125- Excesi Colour

TV. Circuits he* £2. Stale if ccul w. CO, '

ihsa* arc full engih 2«" x 12" no* * Bt* and
Precss. A ! oihcr dal: 'jli lenytns Pros faus

hrenj Chari c- T.V. catalo?jB wnh or do*.

Crested P Os returned, if shaais no’. In eioc*

SAE. please. Pieese quote ac ra wth order.

(13751

FACILITIES AVAILABLE
* Circuit 0*iiun & D«ve<opopnt

Oip"' anq Arelcvuo

* Artwork layout
fr*« 1’i-iioTvqo so. Iron Pill.
Sup»li*4wilhi>!<l»r*t<*»r CICC.

* BoeiO M»nuf*clur«

Proictoo'o -onHJucCon.

* Wirina&Aiiornf-y
.

PCS Ktcmblv.wVinv andCBOWlomiirg
* Tetl

FulltC»l lOC t'MtVJ Jt-fl

* Cocpf C.u Board

D/S fVefllas? 'DOT Sc »moKO
gt’-'ul hUot. C6CO inc toil

Onr o' a” t"rvi*« avail-

«l>*. r<> O-lN- IOo air»
p+am loloolnono Chalna-
'ard 357936 or io
h.C.ii . t Bonkaioe. off r*:w
Sf'on. Cn-ir-a'orti Eim
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CIRCOLEC
THE COMPLETE

ELECTRONIC SERVICE

Artwork, Circuit Design. PCB Asaem.Oly,
Test 6 Repair Service. O.A. Consultancy,
Prototypes. Final Assembly.
Quality workmanship oy profess ona Is

at economic prices.

Pleaso telephone 01-767 1233 for anvice

or further Details.

1 FRANCISCAN ROAD
TOOTING. LONDON SW17

(5441

2 TECKTRONIX 555 Double Hearn
scopes, l fully working. 1 for

spares. With service manual. £200.

Mr L. Berry. Tel: 061-969 1699, after

6 pm. <1347

DESIGN AND DEVELOPMENT.
ANALOGUE, DIGITAL. RF AND
MICROWAV& CIRCUrr AND
SYSTEM DESIGN. Also PCB design,
mechanical design and prototype/
small batch production. — Aden-
more Limited. Unit 103 Ltscombe.
Bracknell, Berks. Tci Bracknell

52023.

ELECTRONIC DESIGN and produc-
tion Including R.F. transmitters
and receivers', far video, telemetry
and control th years is! experience
in most fields. — Contact Mr Pa I li-

ner. R.C.S. Electronic-' Woleey
Road. Ashford. Middlesex. Phone
Ashford iMx.l 53661 <8341

TURN YOUR SUnPLUS Capacitors,
transistors, etc. Into cash. Contact
COLES-HARDING ii Co., 103 South
Brink. Wisbech, Carnbs. 0945-41BS.

Immediate settlement. We also wel-

come the opportunity to quote for

complete factory clearance. MC9

SANGTRONIC LTD

SUBCONTRACT
ENGINEERS

We specialise in PCB Assy,
Unit Assy, Cable harnessing,

Testing etc.,

ALSO

We supply B.I.C.C. Equipment
Cable, Plain or Colour Coded
to customers requirement
and Passive Components. For
further details please ring Mr
Avtar on: 02812-2351/2.

(13531

I

BRYANS X-Y Recorder 26000A4.
£155. Hiv.ic Installation, rotary,
diffusion pumps etc, £175. Tek-
tronix Transistor Curve Tracer.
£165. Stereo headphone* £5. Centri-
fuge £59. Laboratory Oven £49.

Ultraviolet Multichannel Recorder.
£95. Dynamco Calibration DVM £175.

Tektronix Time/Mark Calibrator.
£55. He/Ne Laser £75. Micromano-
meter £55. Avo In-Circuit Transistor
Tester £48. Rohde A Schwartz
ScleKtomat £95. precision Phase-
meter £77. Oxygen meter £50. Fen-
low SA4 Spectrum Analyser £t«5.
Advance PG94 Pulse Generator £95.
Unitemp 6650 GP Electronic
Thermometer. Marconi FM Receiver
Tester 21165MHz. Bellingham A
Stanley Precision Refractometer
£150. Hilgor Precision Optical Circu-
lar Divider £100. Generators 230v
AC Compressor. Electric Motors.

r pumps,
ta 270ft lift. — Telephone Ixtwcr

pri

various. Water various, up

BcedinE 2.’6. '1360
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for hi-fi reproduction and the hard of hearing
Get the best from television programmes by connecting the MINIM
TELEVISION SOUND TUNER through your hi-fi system or listening
directly on headphones. Suddenly music, wildlife and even the
news comes to life.

Particularly useful for the HARD-OF-HEARING enabling them to
listen at a high volume without disturbing others.

Please send me further information on Minim Audio Ltd., Ambi-
sonic Decoders/Weekly Programmable/Daily Timers

Name
Address.

make a note
of our name!

Minim Audio Limited, Lent Rise Road, Burnham
Slough SL1 7NY. Tel: Burnham 63724
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Models XS-BP (25 watt) and CS-BP (17
watt) have moulded-on safety plugs,

‘unbreakable' handles and detachable
hook-cum-finger guides. High class

insulation, with ceramic shafts inside

stainless steel ones. Negligible
leakage. A range of long-life

iron and nickel plated bits, easily

interchanged, slide on or off

the shafts which enclose the heating
elements for maximum efficiency

of heat transfer. Available
for 240v, 115v, 24vor 12 volt.

R.S.P. £5.30 plus VAT

The bit is the only
visible metal
of the new
CCN iron. Avery

Strong plastic

handle and hook
and a ceramic shaft

(leakage current of less than
1 uA) for safe soldering of
delicate components and IC’s,

Length 19.5cm weight 25gr
(without lead). Fitted with
3/32

" (2.3mm) bit, 4 other
bit sizes available.

2 core lead. 15 watts,

230/240 volts.

R.S.P. £4.70 plus VAT.ANTEX

THEHOTTIP

WITH PINK

CERAMIC SHAFT

ANTEX

THEHOTTIP

FINGER PROTECTOR

THE HOT TIP
FOR SOLDERING

TCSU1 micro soldering station
for accurate (2% tol.) and safe

temperature-controlled
soldering at 24 volts.

Temperature range 65 - 420°C. Anti-

Static earth cable, separate
sponge tray. Zero voltage

switching, no spikes or magnetic
fields. Choice of XSTC — 40 watt

orCSTC — 30 watt iron, fitted

with thermocouple sensors and
LED indicators for operator’s

check. Bits range from 0.5mm to
2.3mm and 1mm to 4.7mm.

R.S.P. £38.00 plus VAT.

ANTEX

THEHOTTIP

WITH

VISUAL CHECK

ANTEX LIMITED, Mayflower House, Plymouth, Devon PL1 1BR. Telephone: (0752) 667377

WW—002 FOR FURTHER DETAILS



PROFESSIONAL TOOLCAS
lor Service Enginee:

Size TL100 19" x 14" x 6

.

The TL99 and TL100 are designed •‘or the Professional Electronics. TV or

Instrument technician who needs to carry e large number of specialist tools.

Constructed from he'd wea-ing ABS with strong aluminium frames, twin handles
and toggle locks, hey offe' a mculdec tray in the base, a comprehensive 2 sided
tool pallet that’s reversible with space for uo to 40 too s. - The TL100 will take
quite a few more, here’s soace for documents and a heat-sink for a hot sober-
ing i'on to prevent any damage being caused.

TLW4 Toolwal et measj'es 11" x X" x 2V?" when closed. Made from reinforced

PVC with a heavy duty industrial 7io. The TLW4 "oolwallet is a comoact
alternative when on y tools are reeded to be carried.

Size TL99 17" x 12" x 6'

ools \0. included. Br :ish rrade

|
Money back guarantee. A low 7-21 days for delivery.

TLVY4

Tblvman Products Ltd
Ermine House,IW SL,Gndmanrhtv«er,Cambs. PE 18 8BA (0480)05534




