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Everybody knows Bradley's scope is wide. So is
the scope of the 189 sampling oscilloscope.
For a start, it's dual channel, and is intended for
all sampling applications up to 1 GHz. The basic
Y sensitivity is 2mV/cm to 1 V/cm, which can be
increased to 0.8mV/cm. It has signal delay on
both channels. And an important feature, you
can achieve independent timebase delay on
each channel.
Wide timebase ranges cover lOnS/cm to
10 pS/cm with expansion to 100pS/cm. On the
faster timebase ranges expansion is brought in

All Bradley instruments can be supplied
with a British Calibration Service Certificate
from our own B.C.S.
approved standards laboratory.

automatically which means you get direct
timebase scaling when the expansion facilities
are being used.
What else does the 189 offer ? Timebase
scanning modes give automatic, manual and
external drive facilities, with a choice of channel
display giving A or B, A and B alternately, A plus
B, or A/B shown as an X/Y function.
Add to this a bright 8 x 10cm CRT display driven
at 8kV and you begin to see the scope of the
Bradley 189.
If you'd like to sample it, please let us know.

G & E BRADLEY LIMITED
Electral House, Neasden Lane,
London NW10 1 RR
Tel : 01-450 7811 Telex : 25583
A Lucas Company

BRADLEY.
electronics
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Our cover picture shows some of the eight
42 -ft paraboloids being built by Marconi
for the new £2M radio telescope at the
Mullard Radio Astronomy Observatory
at Cambridge University. Spaced over a
distance of three miles four of the aerials
are fixed and four are mounted on a railway
track. Photographer-Paul Brierley

IN OUR NEXT ISSUE
The transmission -line loudspeaker enclosure
is re-examined and a simpler and better method
of construction offered. Suitable drive units and
crossover circuits are also specified.
Owilloscope trace quadrupler. Provides four
traces on a single -beam oscilloscope without
sacrificing sensitivity or d.c. coupling. Frequency
response is from d.c. to 5MHz (3dB down at
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100mV/cm 'scope.
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To each hifown.

Not everybody needs a concert grand piano, nor
does everybody need the Shure V-15 Type II, the
most sophisticated cartridge in the world, to en-
joy his kind of music in his kind of hi-fi system.
For many, the M75 Type. 2 Series, widely ac-
claimed as second only to the V-15, will be more
than adequate. Within more circumscribed bud-
gets the M55, M44 Series or M3D, each offering
optimum performance in successively lower price
ranges, may be an excellent choice. Send us the
coupon for our recommendations.

Shure Electronics Limited
84 Blackfriars Road
London SE1, 8HA Telephone (01) 928 3424

Please send me the full details of
Shure cartridges.

 Please recommend the appropriate
model for use with my equipment.

Arm or Unit

Amplifier

Name

Address

I-11 V 11=1
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Wireless World 

Exhibitions - general or specialized 

During the past 20 years or so, there has been a growing tendency for exhibitions, 
both in this country and abroad, to get bigger and bigger and more and more diverse 
in content. Instead of the Components Exhibition, for example, being concerned 
with components as it was originally in the days of the Grosvenor House show (of 
happy memory) it has grown into another all- embracing exhibition of components, 
instruments, electronics and automation. Shows of such size and diversity have, of 
course, a very useful function in that they provide the would -I* buyer with a shop 
window stretching right across the industry. Many exhibitors and visitors, however, 
feel that they have become so diverse that they lack the impact of the more specialized 
exhibition. As an exhibition gains in popularity and grows in stature it almost 
inevitably attracts exhibitors with peripheral interests and in a few years it has 
very largely lost its identity as a specialized show. The progress of fragmentation 
then starts all over again and, as will have been noticed from our news pages and the 
list of exhibitions we publish each month, there has recently been a swing from 
generalization to specialization. A note in `News of the Month' (p.172) gives 
details of the semiconductor exhibition - SEMINEX - to be held this month in a 
London hotel. It will be recalled that most, if not all, the semiconductor manufacturers 
withheld their support from last year's Components Exhibition and are not in the 
advanced list of exhibitors at this year's I.E.A. show. Other recent or forthcoming 
specialized exhibitions in the U.K. cover electro-optics, electronic packaging, audio, 
public address, communications etc. This may well be the future trend in exhibitions, 
brought about mainly for two reasons. First, the cost of exhibiting at a comparatively 
small specialized exhibition can be minimal because stands are limited in size and 
are not elaborate. Secondly, the specialized exhibition can be, and frequently is, 
linked with a conference, seminar or what have you, including papers dealing with 
a very limited field of interest. 

Having said this about small specialized exhibitions we regret to find that the 
Physics Exhibition, which has had a character all its own for so many years, is possibly 
taking the reverse step. The regret is not so much in that it is joining forces with 
another show - the Labex (laboratory equipment) at Earls Court - but that the 
particular identity of this non -commercial, research -centred, exhibition may be lost. 

It is interesting to note that contrary to the move to specialized exhibitions in 
this country the well- established gargantuan exhibitions on the Continent continue 
to grow in size and in popularity. 

Despite Wireless World's diverse interests we prefer specialized exhibitions; 
they provide a better opportunity for a `state of the art' report rather than the 
`all things to all men' type of report, which ranges from microcircuits and discrete 
components through instruments and control equipment to complete systems. 

We may be accused of being biased towards small specialized exhibitions because 
it makes our job of reporting easier. It is not so much the ease with which we can 
cover an exhibition - even one like SONEX with 60 or 70 exhibitors can take many 
man hours to cover factually - but we believe our readers prefer a true assessment 
of a particular field rather than a wide -ranging, disjointed catalogue of exhibits. 
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Hand-portable Transceiver 
A design for 144 -6MHz with battery- saving and squelch facilities 

by D. A. Tong, B.Sc., Ph.D. (G8ENN) 

Rather than build fixed station equipment, 
which could on occasion be taken outside, 
it was the author's intention to build 
portable equipment, which would also be 

suitable for fixed station use. A general 
view of the two -metre transceiver to be 

described is shown with its mains power 
supply and charging unit. Including 
batteries, loudspeaker and telescopic 
aerial, the overall size of the unit is 15 X 

11 X 6cm and it weighs about Ikg. 
A highly sensitive receiver is included and 
the transmitter radiates an a.m. signal of 
about 1,5W carrier power. In order to go 

`on the air', all one has to do is pull out the 
whip aerial and switch on. 

Front panel space is at a high premium 
in miniature equipment, so wherever 
possible non -critical circuitry has been 
used, so that operator adjustment is not 
required. In order to obtain a reasonable 
period of operation between battery 
recharges, some limitation on power 
output must obviously be accepted. The 
batteries used by the author are rated at 
900mAh and are able to provide a good 
day's operating at normal transmit -receive 
ratios. To conserve power, a front panel 
switch is fitted, which reduces the output 

power from 1.5W to 400mW, which is 

ample for most local contacts. Long 
periods of monitoring a particular 
unoccupied receiving channel are also 
catered for by the inclusion of a sampling 
device in the receiver, which reduces the 
battery drain by a factor of ten. The ideal 

of `instant operating' can be met only if 
care is taken in construction. Poor 
soldered joints and unanchored com- 
ponents can play havoc with reliability, 
but care is also essential in the design 
of the outer case. 

General circuit design 
An overall block diagram of the trans- 
ceiver is shown in Fig. 1. In the receive 
mode the unit functions as a dual - 
conversion superheterodyne in which 
most of the functions in the so- called 
`tunable i.f.' are located in the Mallard 
i.c. type TAD100. The first intermediate 
frequency covers 10.7 to 12.7MHz with a 
first local oscillator on 133.333MHz. The 
second intermediate frequency is 

470MHz. While not ideal, these 
frequencies were chosen for the following 
reasons: (a) a miniature block filter is 

available from Mullard Ltd at a 

The transceiver and its main power unit and battery charger. 

reasonable price (type LP1175 at 65p); 
(b) the tunable i.f. needs to be high enough 
for good first image rejection, but low 

enough to give good second image 
rejection and'adequate v.f.o. stability. 

In the crucial first stages of the receiver 
a eascode f.e.t. r.f. stage is followed by a 

f.e.t. mixer. This arrangement gives an 

excellent weak signal performance and is 

also relatively free from cross -modulation. 
The TAD100 includes driver transistors 
for a complementary pair of audio output 
transistors. Using the devices specified by 
Milliard (AC 187 and AC 188), up to three 
watts of audio power are available, and 
the receiver audio stages are therefore also 
used as a modulator in the transmit mode. 
Selection of either loudspeaker or 
modulation transformer as load is 
accomplished using a transistor gate 
circuit'. Audio input switching is carried 
out by a f.e.t. gate which also functions as 

a squelch gate, as indeed does the 
loudspeaker gate. 

It is not necessary to interrupt any high 
current path during send -receive switching 
and this enables small- signal transistors to 
be used as combined switches and voltage 
stabilizers, to route stabilized supply 
voltages to the appropriate, low -level 

stages in the transceiver. In conjunction 
with a diode aerial switch, which is r.f. 

energized, these features reduce the 
send -receive switch to a single contact 
closure in the hand -microphone, and no 
relays are necessary. 

In order to be able to operate in the 
stand -by mode for long periods without 
draining the battery, the inclusion of 
squelch (muting in the absence of a re- 

ceived signal) is doubly necessary, since 
the battery saver circuit requires some 
definite indication that a signal has been 
received during its periodic sampling of 
the monitored channel. When such a sig- 

nal is received two things happen. First 
the muting of the receiver is lifted and 
secondly the sampling ceases and the 
receiver is continuously energized. 
Sampling resumes only after a delay of 
about thirty seconds after the received 
signal disappears. The sampling process is 

inhibited if an external power source is 

used, since it is then unnecessary. 
The transmitter is relatively straightfor- 

ward and uses a crystal controlled 
oscillator at half the output frequency. 
Modulation is applied to the driver and 
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Fig. 1. Block diagram of the complete transceiver. 
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Fig. 2. Circuit diagram of the radio frequency parts of the 
receiver, except for the second mixer and main if. amplifier 
which are in the TAD100 i.c. 
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output stages and the receiver audio 
section is used as the modulator. The 
power output switch controls the amount 
of drive supplied by the second stage to 
the driver stage. 

The receiver 
The complete circuit diagram of the 
receiver is given in Figs. 2, 3 and 4, but 
this also includes most of the send -receive 
switching components. The cascode r.f. 

stage (Tr,, Tr) is straightforward to set up 

and the neutralizing adjustment (L) is 

non -critical. The two transistors are not 
operated in series with respect to the 
power supply, because the latter should be 

larger than the sum of the two pinch -off 
voltages which could be up to 12V. The 
basic circuit has previously been used by 

D. J. Taylor'. In the present receiver 
however the a.g.c. arrangement is a little 
unconventional and uses a separate 
transistor, Tr,, as a variable source 
resistance for Tr,. At point D a positive 

Fig. 3. Circuit diagram 
of the part of the 
receiver which is built 
around the TAD100 i.c. 
The squelch and loud- 
speaker gates are also 
shown. 

H O 

voltage decreasing with signal strength is 

required and this is obtained from the 
squelch amplifier (Tr,,, Fig. 4). The first 

mixer, Tr4, is a conventional f.e.t. mixer 
with source injection from a frequency 
doubler, Tr which is in turn driven by a 

crystal -controlled overtone oscillator, Tr,. 
at 66.666MHz. 

In dual -conversion receivers of this 
type, the most serious spurious response is 

at the second image frequency, that is, the 
frequency spaced by twice the last i.f. 

(470kHz) from the second local oscillator 
(10.235 to 12.235MHz). It is particularly 
serious, because it falls within the two - 
metre band itself and there is the likeli- 

hood therefore of strong signals being in 

its vicinity. The only cure, given a final i.f. 

of 470kHz, is to have good selectivity 
at the first i.f. In this receiver two loosely 
coupled tuned circuits at this frequency 
(L,, L8) are ganged with the second 
local oscillator. The coupling is inductive; 
the two coils being spaced about 13mm 

K O 

MO 

D2 

IC1 

.S 

R3 
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apart inside a double i.f. transformer can. 
The basic coupling can then be adjusted 
by fitting a single -turn loop around both 
coils and phased so as either to aid or 
oppose the existing coupling. A large 
increase in selectivity at the first i.f. was 
obtained in this receiver by adding a Q- 

multiplier (Tr4) to the second tuned 
circuit (L8). The Q- multiplication varies 
inversely with the value of R6 and the 
amount used is determined in practice 
by the accuracy of tracking of this 
tuned circuit with the v.f.o. 

The frequency stability of an a.m. 
receiver should be such that the total drift 
under all conditions is small compared 
with the receiver bandwidth and this is 

achieved here with the v.f.o. circuit shown 
(Tr-8, Try). It is basically a Seiler 
oscillator' and Try is used as a buffer 
stage. 

The second mixer is located in the 
TAD100 i.c. and its output emerges from 
pin 14 to the input of the block filter at 

2A mm 
D 

2Á 1 S1 
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Fig. 4. Circuit diagram of the parts of the receiver involved with squelch, battery saving 
and send -receive switching of the power supply. 

15 

'microphone' P2 

470kHz, which provides the main 
selectivity in the receiver. In turn, the 
output from the filter re- enters the i.c. at 
pins 10 and 11 to be amplified. After 
amplification the signal is rectified by an 
active detector within the i.c. and the 
audio output appears at pin 8 in the form 
of a positive voltage which goes more 
positive as the signal level increases. 
Following smoothing by R24 and C37 the 
output is used for the i.f. stage a.g.c. 
Transistor Tr17 limits any noise signal 
(impulses) on pin 8. 

The i.c. contains all of the receiver 
audio amplifier except for a complemen- 
tary output pair, Tr11 and Tr12, and since 
the amplifier is also used as the modulator 
the i.c. needs to be continuously energized. 
The maximum permissible voltage at pins 
2 and 9 is quoted as 9V in the data sheet, 

K 

on I 
net /off 
S4 T/ 

71 

therefore, the transmit and receive h.t. 
lines, which are stabilized at 9.5V, are 
used to supply the i.c. This avoids wasting 
power in a further zener stabilizer. Diodes 
D, and D2 eliminate mutual interaction 
of the two supply lines. The first audio 
stage involves a differential pair and the 
action of the circuit (as d.c. negative feed- 
back is concerned) is to maintain pins 4 
5 at the same average potential. By appro- 
priate choice of the resistor biasing com- 
ponents (R15, 19, 32, 33 and R35, 34) thisaction 
ensures that the quiescent voltage at the 
emitters of Tr, , and Tr, 2 remains at one 
half of the supply voltage. This is why pin 
4 is fed from `raw' h.t. and not from the 
stablilized line. 

The audio output (up to 3W) is 
connected permanently to the primary of 
the modulation transformer, TI. Isolation 

Fig. 5. Circuit of the r.f. section of the transmitter. 
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R 

of the loudspeaker when transmitting is 
carried out by the gate circuit comprising 
Tr13, 14. 15 16 Transistors Tr and Tr15 
are the gate, the other two transistors 
being used to control the base currents. 
The magnitude of this base current 
determines the peak currents, which can 
be passed by the complete gate in its on 
state and this determines the peak audio 
power passed to the loudspeaker. 

Reverse voltage breakdown in the 
emitter -base junctions of Tr14 and Tr1S 

during audio peaks causes a faint sidetone 
to appear in the loudspeaker, indicating 
correct functioning to the operator. 
Diodes D6 and D, stop these break- 
down currents from energizing the d.c. 
control transistors Tr16 and Tr13. In 
addition the loudspeaker gate is used 
as a squelch gate, with the control 
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input connected to point L, and 
also it cuts out any clicks in the loud- 
speaker which might occur during sam- 
pling when the whole receiver is being 
switched on and off repetitively. Details 
of the power supply arrangements are 
shown in Fig. 3. 

Squelch, battery- saver, send -receive 
switching 
Some of the circuitry in Fig.4 could be 
omitted and one would still be left with a 
usable transceiver. The arrangement of 
Tr19' D9, D10, Tr20 provides noise 
compensation for the squelch'. 

In the battery- saving circuit' Tr30 and 
D18 act as a voltage stabilizer for the 
complete receiver, and Tr32 and D20 do the 
same for the low -level transmitter circuits. 
Both of these transistors should have a 
low saturation voltage, so as not to waste 
battery voltage. If the current to D18 is 
interrupted, the receiver will be off and 
there are two reasons why this should 
happen. The first is if the transmitter is 

energized. Thus, if the microphone 
switch is operated (i.e. pin 5 of P2 
connected to chassis), Tr32 is on, D20 

passes current, and Tr31 applies stabilized 
h.t. to the transmitter. 

This means that D19 no longer passes 

its breakdown current and Tr29 switches 
off, thereby turning off Tr30 and the 
receiver. The second reason is if the 
receiver is in the sampling mode and this is 

controlled by the gated multivibrator 
formed by Tr26 and the Darlington pair 
Tr27 and Tr28. Transistors Tr25 and Tr29 

form AND gates with Tr26 and Tr28 

respectively. If Tr25 is off, Tr 2ß (and hence 
the receiver) stays on continuously; if Tr29 

is off, the receiver stays off. Sampling can 
thus be inhibited if Tr25 is off (or indeed if 
S2 is switched to the `external power' 
position). This happens either when a 

signal is being received, as indicated by the 
squelch threshold being exceeded and 
hence by Tr22 collector being at about 
+5V, or when transmitting. In either case 
D13 or D25 passes current into Tr23 base 
and in turn Tr24 is off and so is Tr25. 

Moreover, Tr24 remains off for about 
thirty seconds after the squelch output 
ceases because of the time constant of 
C31 with the reverse leakage resistance 
of D15. 

Wireless World, April 1972 

The transceiver with its cover plate removed showing the p.c. board, which carries the 

complete receiver, loudspeaker and tuning drive. 

Fast rise and fall times are required for 
the receiver switched supply line if 
spurious effects are to be avoided, and D 
ensures this fast fall. The function of the 
components RS1 and CS0 is to make sure 
that Tr22 does not switch on momentarily 
as the receiver supply voltage falls to zero. 
If it did, C31 would be immediately 
recharged and sampling would never get 
under way. When C51 has recharged 
'sufficiently to let Tr24 conduct slightly, 
regenerative action via D16 ensures a rapid 
transition by reducing the potential at the 
source of Tr24. 

Transmitter 
The radio -frequency parts of the 
transmitter 5,6 are shown in Fig. 5. Four 
stages are used beginning with an over- 
tone oscillator, Tr33, at one -half the 
operating frequency (see Fig. 1). The 
second stage, Tr34, is the frequency doubler 
and this feeds the power output stage 
'Tr36, via the driver, Tr35. 

The `output switch' is unusual and gives 
smooth control of the radiated power, 
without degrading the modulation 
characteristic. With S8 closed the dynamic 
impedance of D22 depends on the setting 
of R75 and a variable loss is introduced 
into the drive network for Tr35. With S8 

open, D22 has no effect and full power is 

obtained. Tuning -up is best carried out 
with each stage in turn beginning with the 

Fig. 6. Circuit of the microphone pre -amplifier. 

oscillator and with an absorption 
wavemeter loosely coupled to the coil 
concerned. A 750 dummy load should 
be connected to the output socket, P3, 
during this process, with a simple diode 
rectifier connected across it to give a com- 
parative indication on a meter of the r.f. 
power output. 

It is essential to realise that the tuning 
adjustments, which give maximum power 
output 2.5 will also give severe modulation 
distortion and hence serious, sideband 
`splatter'. If at all possible an oscilloscope 
should be connected across the monitoring 
rectifier so as to be able to view the actual 
modulation waveform. Trimmers C72, C73, 

and to a lesser extent, C6,, C69, should 
then be varied slightly from the settings 
which give maximum output, until good 
modulation linearity is achieved. The 
output carrier level will drop from about 2 

to 1.5W, but the recovered audio voltage 
in a receiver will increase considerably. 

The telescopic whip aerial is quoted as 
being } A in length rather than the usual 
-' A since this gives a better match to the 
nominally 75Q transmitter output 
impedance. It is assumed that the 
transmitter is initially tuned up as 
described above and with the whip aerial 
retracted. 

The parallel tuned circuit formed by L25 

and C75, which is in series with the aerial 
lead is broadly tuned to 11MHz to help to 
decrease pick -up of signals at the first 
intermediate frequency. 

The microphone pre -amplifier is shown 
in Fig. 6 and uses a complementary 
non-inverting feedback amplifier. In the 
author's equipment a surplus dynamic 
microphone (ex -Pye equipment) is used 
and the overall gain is such that full 
modulation (about 98 %) is obtained when 
speaking about four inches from the 
micaophone. If necessary the gain may be 
reduced by connecting a resistor in series 
with CS3. Great care is necessary in this 
type of equipment to avoid rectification of 
the intense radiated signal in the early 
audio stages. If this happens, high - 
frequency oscillations occur in the 
modulator and the transmitter is useless. 
The two r.f. chokes, together with C80 and 
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s a 

240V 
r.m.s. 

S5b 

ti 1A/60V bridge 
rectifier D32 

18V 
r.m.s. 

**R91 set for 13.6V output 

*R59 to give 100mA through Deacs 
when discharged 

Fig. 7. The mains power supply and 
battery charger. Tr40 requires a heat 
sink of a few square inches of aluminium, 
or the metal case. 

C8, help to avoid this possibility, the choke 
in the collector lead to Tr38 being 
particularly effective. It is a wise 
precaution to build this pre -amplifier on a 
separate subchassis or even into a 
screened box. 

Construction 
With equipment of this complexity and 
compactness, it is considered superfluous 
and also too difficult, to give highly 
detailed constructional information. Poten- 
tial constructors would no doubt have 
their own ideas on circuit modification and 
layout and this section therefore deals with 
the more general points. 

The prototype was originally intended 
to have a variable frequency transmitter 
and therefore the packing density used in 
the actual transmitter p.c. board is far less 
than on the receiver. Two main boards are 
used, each measuring 14 X 6cm. and the 
microphone pre -amplifier uses a separate 
small board. One of the large boards 
contains all the circuitry in Fig. 5, while 
the other contains the circuitry of Figs. 2, 
3 and 4 together with the receiver tuning 
dial assembly and loudspeaker. Epoxy - 
fibre- glass board was used with copper 
layers on both sides. One surface remains 
almost intact except for 2mm diameter 
discs removed around each component 
hole and is used as an earth plane. All 
components with one lead going to the 
negative supply line are soldered directly 
to this upper copper surface. The 
advantages over a single -layer board are 
as follows. (a) Very low inductance earth 
paths are obtained. (b) The wiring on the 
reverse side of the board is not too 
crowded. (c) The wiring is shielded from 
the components and vice versa. In order to 
save space, components are mounted with 
their axis perpendicular to the board and 
advantage is taken of coil `cans' and large 
decoupling capacitors to shield critical 
components from each other. Plastic 
encapsulated transistors are more suited to 
compact forms of construction than the 
metal cased types and best of all for their 
small size are the Ferranti E -line devices. 

Accessories 
In order that the transceiver should live up 
to its design goal of being `ever- ready'; two 

C86 y 

Fi 7 

r 40 

o 
T'4< 

88 

R89 

3 

D26 

27 
battery charger on /off 

X 

41 

9 

other pieces of equipment are needed: a 
mains power supply and charger, and a 
similar unit for use in a car. Fig. 7 shows 
the circuit of the mains unit. Overcurrent 
protection is afforded by R90 and Tr41; 
with R90 equal to 0.551 the short- circuit 
current is limited to about 1A. A fairly 
high voltage is used for the transformer so 
that a resistor, R89, can be used to supply 
a constant current of 100mA to the Deacs 
(Leclanché primary cells are not suitable) 
for charging purposes. This does mean 
however that a heat -sink is required for 
Tr40. Diode D27 is included to avoid 
discharge of the Deacs if for any reason 
the mains supply to the charger is 
switched off with S, still in the charge 
position. 

The mobile power supply is shown in 
Fig. 8 and is used both to filter out noise 
on the car electrical system and also to 
limit the supply voltage to the transceiver 
to 13.6V. If a higher voltage than this is 
used the audio output pair are liable to be 
destroyed by thermal runaway; these are 
the only vulnerable parts of the unit 
however. If the car battery voltage is less 
than 13.6V, Tr43 is fully on and only 
about 0.2V is lost. This low voltage drop 

+ 1A 

car battery 

89 -I- 

transceiver 
on /oft 

is the main reason for specifying a 
germanium transistor for Tr43. In order to 
provide charging facilities for the Deacs, 
Tr42 acts as a constant current source 
supplying 100mA to the Deacs whenever 
the car battery voltage is above the Deac 
voltage. 

Conclusion 
In terms of the initial design goal of a 
miniature complete two -metre station, the 
transceiver described in this article has 
proved very successful. It has given the 
author and his wife (G8ENO) many 
enjoyable contacts with stations in most 
parts of England and some in Europe 
when operated with a beam aerial on the 
house. With the whip aerial, ranges are 
less but distances up to 50 miles have been 
obtained. 

Components list 
If diodes or transistors have no type 
numbers indicated, almost any silicon 
planar types of appropriate power rating 
and gain will do. Thus for low power n -p -n 
transistors, the BC 109 or ZTX302 
families are appropriate and for p -n -p, 

ferrite torroid (uncritical) 

Tr43 *R95 adjust for 13.6V output 

Fig. 8. Power supply and charging circuit for use with a 12V car battery. 

external I .s. 
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the BCY70 or ZTX502 families. Suitable 
diodes are the 0A202 or 1N914 types. 

Transistors 
1, 3, 4- 2N5245 
5 -E300 
6, 7; 8, 9- ME3002 
10- 2N3820 
11 -AC 187 
12 -AC 188 
24- 2N3819 

30, 31 -2N744 
33 -2N918 
34 -BFY90 
35- 2N3553 
36 -BLY33 
40- 2N3054 
43 -AD 149 

Diodes 
23, 24 -FD101 32- 1A/60V bridge rectifier 

e.g. REC 41A 

Integrated circuit 
1- TAD100 ( Mullard) 

Resistors 
1 -10k 
2 -100 
3 -100 
4 -10k 
5 -3.3k 
6 -6.8k 
7 -22k 
8 -10k 
9 -5.6k 

10 -2.2k 
11 -1k 
12 -5.6k 
13 -1.5k 
14 -470 
15 -560 
16 -820 
17 -150 
18 -39k 
19 -27k 
20-150 
21 -220k 
22 -150k 
23 -8.2k 
24 -8.2k 
25 -390 
26 -1.5k 
27 -6.8k 
28 -6.8k 
29 -820 
30 -180k 
31 -100k 
32 -12k 

33 -120 
34 -6.8k 
35 -18k 
36 -10k 
37 -560 
38 -2.7k 
39 -680 
40 -100k 
41 -10k 
42 -1.5k 
43 -15k 
44 -56k 
45 -10k 
46 -22k 
47 -12k 
48 -4.7k 
49 -68k 
50-39k 
51 -1k 
52 -22k 
53 -22k 
54 -6.8k 
55 -47k 
56 -22k 
57-18k 
58 -39k 
59 -39k 
60 -68k 
61 -1.5M 
62 -10k 
63 -1k 
64 -100k 

Capacitors 
1 -5µ 
2 -47Oµ 
3-47Oµ 
4-47Oµ 
5 -47Oµ 
6 -5µ 
7 -10a 
8 -2O00µ 
9 -22µ (poly) 
10 -1000µ 
11, 12, 13- 3/CG80 -03 
(Wingrove and Rogers) 
14 -3 to 10µ 
15 -10n 
16 -15µ (poly) 
17 -50n 
18-47n 
19 -10n 
20-30µ (poly) 
21 -47Oµ (poly) 
22 -470µ (poly) 
23 -10n 

65 -10k 
66 -1k 
67 -47k 
68 -100k 
69 -5.6k 
70 -1.8k 
71 -12k 
72 -470k 
73 -100 
74 -560 
75 -1k preset 
76 -10 
77 -10 
78 -15k 
79 -4.7k 
80 -1k 
81 -4.7k' 
82 -4.7k 
83 -4.7k 
84 -1.5M 
85 -5k lin 
86 -750 
87 -22 
88 -270 
89 -See Fig. 7. 
90 -0.5 
91 -See Fig. 7. 
92 -10k lin 
93 -10 
94 -820 
95 -See Fig. 8. 
96 -82k 

48-1µ 
49-1µ 
50-2.5µ 
51-10n 
52-6.4µ/l0V 
53-2.5µ/10V - 
54-2.5µ 
55-10n 
56-10n 
57-1,u 
58-1000µ 
59-82µ 
60-33µ 
61-470µ 
62-1000µ 
63-3 to 15µ 
64-3 to 15µ 
65-470µ 
66-470µ 
67-10n 
68-3 to 15µ 
69-3 to 15µ 

24 -470,u 
25 -l00µ 
26-47p 
27 -1000µ 
28 -10µ 
29 -470µ 
30 -470µ 
31 -0.1p 

70 -470p 
71 -1On 
72 -3 to 15p 
73 -3 to 15í2 
74 -47Oµ 
75-47p 
76 -l0µ 
77 -47Oµ 

32 -1On 78 -lµ 
33 -50n 79- 1µ/10V 
34- 4µ/10V 80 -470µ 
35 -0.47p 81 -47Oµ 
36 -10n 82 -1µ 
37- 10µ/10V 83- 2.5µ/6V 
38 -50n 84 -0.1µ 
39 -50n 85 -lµ 
40- 3.3µ/10V 86- 3000µ /50V 
41- lµ /30V 87- 200µ /50V 
42 -0.1p 88 -0.1p 
43- 10µ/10V 89- 100µ/25V 
44-300p/6V 90 -0.1p 
45- 300µ/6V 91 -0.1p 

(disc ceramic) 
46 -10n 92- 100µ/25V 
47- 10µ/10V 93- 50µ/25V 

Inductors 
If no reference numbers are indicated, the 
inductors are r.f. chokes consisting of two 
turns of enamelled copper wire (gauge 
unimportant) wound on a ferrite bead 
type FX1115 (Mullard). All others are 
5mm internal diameter with appropriate 
ferrite core. 
1. 5-1-t, tap It from earthy end 
2. 12t 
3. 7-1-t 

4. 6t 
5. 5j-t, tap It from earthy end 
6. 3#-t 

7. 45.7cm of 38 s.w.g., close wound 
8. as 7 but centre- tapped and with 4 turn 

link wound at earthy end 
9. 25.4cm, 38 s.w.g. close wound 

Transformers 
1. not critical. e.g. laminations 2.5 X 

2.5cm of 8mm thickness. Primary 
150t, secondary 370t using 32 s.w.g. 

2. not critical (240V r.m.s. to 18V r.m.s.) 

Crystal oscillators 
1- 66.66MHz overtone type HC -18U 
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H.F. Predictions - 
April 

The charts here are based on an 
ionospheric index of 46, giving con- 
ditions similar to 1966. There are indica- 
tions the index could be 10 -12% higher 
than this, but with a similar situation last 
year the measured value was 10% lower 
than predicted. A higher index would be 
noticeably beneficial to the North Atlantic 
route. Seasonal ionospheric changes and 
longer days in the northern hemisphere 
flatten the Far East curve considerably. 
Evening fading is expected to be trouble- 
some on all routes and a period of several 
subnormal days at the middle of the month 
looks likely. 
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The Electronic Retina 
One approach to optical character recognition 

by N. A. Singer 

With the advent of high speed computers 
novel methods of data input have been 
developed. One of these that has been 
working successfully is optical character 
recognition (o.c.r.), whereby 'raw' office 
documents may be used directly as input 
data. An o.c.r. system which was described 
in 1967 gave a tenfold improvement in error 
rate over a punched card system used to 
feed in a similar volume of data'. Modern 
systems have a worst case error rate of one 
character in 105, for characters well below 
the E.C.M.A. (European Computer Manu- 
facturers' Association) standard2, and of 
one in 106 or higher for characters meeting 
this standard. Reading speeds of up to 2400 
characters per second are possible, and 
there are systems which can handle multiple 
printing 'founts' and even hand printed 
characters. 

One of the basic methods of recognizing 
characters by reading machinery in the 
field today is called pattern detection. 
Pattern detection, or 'mask matching', 
can be thought of as an electronic extension 
of the mechanical process shown in Fig.1. 
Image information is compared simul- 
taneously against all sets and values repre- 
senting the patterns the machine can 
recognize. These stored sets of values 
are often called 'masks' because of this 
analogy. 

In the design of o.c.r. systems, there are 
two main avenues of approach: the flying 
spot scanner technique; and the 'electronic 
retina'.* In the flying spot scanner, the 
character is scanned using a spot of light 
in order to gather information about the 
outline of the character (Fig.2). The spot 
size and number of sweeps per character 
determine the number of data sampling 
points. At selected instants in time the 
reflectance is measured to determine 
whether the spot is viewing a black or 
white area. The basis upon which this 
decision is made varies from the simple 
to the very sophisticated. An example' 
of the former is found in a simple reading 
machine, wherein a fixed voltage level is 
set as a threshold. Any point which is found 
to indicate less light than is fixed by 
this threshold is considered to be black. 
Perhaps the most sophisticated system of 

*Electronic Retina is a trademark of Recognition 
Equipment Incorporated. 
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detector sensing 
black outside 
of '6 pattern summing 

device 

store the error sum 
and compare against 

sums found for all other 
masks after they have 

had the given character 
projected on them 

output character code 
of pattern with 

smallest error sum 

detector sensing 
black inside 
'6' pattern 

Fig.1. Basic process of pattern detection by 'mask matching'. Information from a 
scanner or electronic retina is compared simultaneously with all the sets of values 
representing the patterns the system can recognize. These stored sets of rules are 
often called masks because of this analogy. 

this type to date is one which defocuses 
the spot and measures the average reflect- 
ance near the spot so that this value may 
be compared with that at the highly focused 
spot itself and a black -or -white decision 
made on a localized basis. 

As soon as the black/white decision 
has been made, the scanner continues to 
the next point to make a similar decision. 
This process continues, covering an area 
roughly equivalent in width to that of the 
characters being read and a height of 
twice that of the character. (The extra height 
is made available to allow the character 
to be misplaced with respect to other 
characters in the line.) Each of the black/ 
white decisions made is stored in a memory 
(usually consisting of digital shift register 
elements). The memory is then period- 
ically examined by some form of 
recognition circuitry to identify the 
character. 

The most general approach to determine 
the time at which the examination should 
be made is to look for a complete vertical 
column of sampling points that contain 

Sampling 
points 

path of 
scanning 

light beam 

1 
1% 1 

1 I 
1 I 
1 1 

I 1 

Fig.2. Flying -spot scanner principle. 
In practice much higher definition is 
used. 
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no black elements, indicating the white 
border circumscribing a character. 
This does, of course, force on the user 
of the scanner a requirement for high 
quality printing. For example, many 
typewriters, printing twelve characters 
to the inch with a fabric ribbon, cause 
most of the characters to touch. The 
scanner manufacturer's philosophy is that 
this constraint can be overcome by typing 
or printing only ten characters per inch 
and using `one time' ribbons. This form 
of input usually implies the use of 
an electric typewriter. 

Another approach is to set up a precise 
timing arrangement relying on the charac- 
ters being spaced precisely ten to the inch 
and locating each character as a function 
of its distance in time from the first one. 

Scanning techniques such as those 
described above will generally result in 
recognition rates varying from 200 to 2,000 
characters per second, depending upon 
the complication (and thereby cost) of the 
equipment utilized. Non stylized characters 
such as those found on the usual office 
typewriter or high speed line printer are 
generally read with reject rates approxi- 
mating to one character in 1,000 and 
error rates approximating one character 
in 10,000. These rates can generally be 
improved upon through the use of highly 
stylized characters. If one goes to the 
extreme case of the characters normally 
used for magnetic ink character recog- 
nition, E13B (as employed on British bank 
cheques) or CMC7 (devised in France 
by Compagnie Des Machines Bull and 
sponsored by E.C.M.A.), advanced 
scanners operating on them may achieve 
one -tenth of the error and reject rates 
respectively. 

To understand, at least in part, the 
reasons for the scanner's rather unsatis- 
factory reading characteristics we must 
consider a television receiver. In this 
instance, a high resolution scanning 
spot is generated that is of constant size 
and continually forms a picture of unchang- 
ing dimensions. Yet, even with such 
extremely simple circuit requirements, 
the receiver is rarely able to display a circle 
as a circle. Extrapolating this to the scanner, 
usually a low resolution system, the non- 
stylized letter `I' is readily distorted to the 
number `1', the `O' to `D', the `B' to an 
`8' and so forth. The degree of distortion 
determines whether the character becomes 
a reject or a substitution. As a result of 
the scanner's rather unsatisfactory 
characteristics it was concluded, by a 
leading authority in the o.c.r. field in 1961, 
that the best approach would be to emulate 
nature and copy the human eye. The rod 
and cone sensor structure of the retina 
of the human eye would be analogous 
to a matrix of photocells, onto which 
the character could be focused. The cells 
being held physically constrained, their 
dimensions with respect to each other 
would be held constant, thus character 
distortion could not occur. Until the 
introduction of solid state devices, the 
large number of circuits required to build 
such a machine would have cost far more 

lens 

video 
amplifiers r 

matrix 
width 

switching . a recognition 
circuitry 

Fig. 3. The retina and associated optical 
and electronic components. 

retina 

than the savings it could offer to the user. 
However in 1963, the first viable machine 
of this design was delivered on a 
production line basis to an insurance 
company in the U.S.A. The device was 
trade named the Electronic Retina and 
is generally referred to as the Retina, 
the entire recognition system of which the 
retina is but part being named the Electronic 
Retina Computing Reader. 

The basic operation of the retina is simple. 
Its matrix, like the scanner, is slightly wider 
than one character width (Fig. 3). However, 
because it is not subject to distortion its 
height can be increased virtually at will. 
Current machines manufactured on this 
principle have a retina of 576 silicon photo- 

Fig. 4. Electronic retina, showing its 
construction from seven sections, one 
containing only two solumns of cells 
forming the `line finder'. 
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transistors arranged in a matrix 12 devices 
wide by 48 devices high. The optically pro- 
jected and magnified character image is 
arranged to cover part of the matrix approxi- 
mately 10 devices wide by 14 devices high. 
This design allows for vertical misalignment 
of characters up to one character height up 
or down. 

The retina could use the techniques em- 
ployed by a scanner making black and 
white decisions..In a simple case the output 
of each cell could be compared against the 
standard voltage and a black -or -white 
decision made. However, since structural 
data from the entire character are available 
simultaneously, the system was designed, 
without substantial cost increase, such that 
an absolute black/white decision was un- 
necessary. In this system the signals from 
the 576 phototransistors are amplified, each 
photocell signal by its discrete video ampli- 
fier, part of the amplifier's function being to 
provide a.g.c. and black level reference. 
The amplifier outputs are of analogue form. 

From these outputs four decisions have 
to be made in the following order: 
1 Where the character image is on the 
retina (vertical position). 
2 If the character image is centred on the 
retina (horizontal position). 
3 Which character of the recognition 
system vocabulary most closely matches 
the character image on the retina. 
4 Whether there is sufficient differggpe 
between the best match (3) above and the 
next best match in the system's vocabulary 
(establish `confidence level' of correct 
decision). 

A working system 
Eight o.c.r. systems based on the elec- 
tronic retina principle described above have 
been installed in the U.K. An o.c.r. bureau 
system has been chosen as the subject for 
the following description because it gives 
the greatest insight into both the capabili- 
ties and the problems associated with a 
large system of this type. The equipment 
was installed in November 1970 and its 
use now extends over a twelve hour day, 
reading a vast array of printed or type- 
written documents and pages ranging from 
card stock to airline tickets in thickness. 

The recognition circuitry is basically a 
pattern detection system which looks for 
black and white in the correct cells of the 
electronic retina onto which the character 
under examination is projected. This is 
compared with stored patterns in its 
memory (or `mask' bank). So long as the 
detected pattern is sufficiently.like a stored 
one and different enough from the remain- 
der a definite decision is reached. Those 
readers who have printing experience will 
have found difficulty in differentiating 
between, say, the character `O' of one 
font and the `0' (zero) of another. In a simi- 
lar fashion the accuracy of an o.c.r. system 
is improved by using only selected fonts and 
enabling only those fonts which are required 
under programme control from the control- 
ling computer. This becomes even more 
critical when reading lower case or hand 
printed characters and punctuation as in 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, April 1972 

publishing work. Indeed it is perhaps the 
hall mark of an o.c.r. system that it can 
successfully read data for publication in a 
non -stylized font because of the reduced 
difference between (a) lower case charac- 
ters, for example `e' and `a', and (b) punc- 
tuation characters, for example full stop and 
comma. 

The system described here has `masks' 
for the following fonts: 
IBM 1403 
IBM 1403 modified 
OCR B 
X04 upper and lower case for publication 
work 
E 13B (the font on bank cheques) 
407E 

fonts used on credit cards 7B J 

(A hana -print option is available but is not 
fitted to this system.) 

The first three of the above are non - 
stylized fonts and common typewriter fonts. 

retina 
(576 photocells) 

character 
analyser 

The remainder are special fonts for parti- 
cular applications. It is a common occur- 
rence for fonts to be intermixed on a parti- 
cular document. A vertical bar (a black 
vertical line of particular width) or a code 
character may be used to switch fonts, 
again under programme control. 

The o.c.r. system includes: a program- 
med controller (computer working on line) 
complete with magnetic tape transports, a 
line printer and other peripherals; a paper 
transport system; a document carrier for 
small items being read, and a page carrier 
for larger items, capable of handling a large 
range of intermixed sizes and weights of 
paper; a Retina and associated amplifier 
circuitry (Fig. 4); and a recognition unit 
with the `masks', coding and other circuitry 
(Fig. 5). 

The Electronic Retina, as already 
mentioned, consists of an array of 567 
phototransistors (Fig. 6) arranged in a rec- 

character top 
analyser 

video amplifiers 
(one per 
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tangular pattérn 48 units high (rows a to z 
and as to xx) by 12 units wide. In addition 
it has a line finding extension of 8 units 
(rows) high by 2 units wide. The retina is 
slightly concave to ensure sharp focus of 
the image across it. Each n -p -n phototran- 
sistor is connected in the common emitter 
configuration, and its leakage is increased 
by light falling on it. In each of the 576 asso- 
ciated video amplifiers a nominal 526 kHz 
carrier signal is amplitude modulated by the 
output of the phototransistor. After passing 
through the a.g.c. stage the signal is demodu- 
lated and fed to video switches and character 
analysers, as shown in Fig. 5. The video 
switches (a diode switching matrix), under 
control of a six -bit `centre' code received 
from the `centre' storage and `jitter' logic 
allow only a band of video outputs from the 
retina (16 high), to be fed to the amplitude 
correlators. The remaining outputs are 
unused. 

binary cony. 

true centre code +1 
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Fig. 5. Block diagram of recognition system based on the electronic retina. 
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In the character analyser each line of 
cells in the retina is examined for any black 
content. As a character passes across the 
retina (inverted by the lens system), approxi- 
mately 16 out of 48 rows will have a black 
level signal present in them. Outputs from 
all 48 rows of the retina are now examined 
by the character top and character bottom 
analysers. The 45 AND gates which consti- 
tute top analysers give an output when the 
row under examination is black, the one 
below it is also black, and the one above it is 

white. This indicates that the top of a charac- 
ter is in that particular row of the retina. 
For instance the gate which analyses a top 
in row q of the retina will give a high output 
when there is a top in row q since all of its 
inputs will be high at this time, showing that 
row p is white, row q is black, and row r is 

black. Hence the criteria for a top of a 
character are a minimum of two adjacent 
black rows and at least one white row im- 
mediately above, except for row b which 
requires a minimum of three black rows 
with at least one white row above. 

Bottom analysis of a character is 

provided by 44 AND gates and is similar 
to top analysis. The criteria for a character 
bottom are at least one black row and a 
minimum of three white rows immediately 
below it on the retina, with the exceptions 
that a bottom in vv only requires two white 
rows below and a bottom in ww only 

requires one white row below. It should be 

noted here that only the highest top and 
the highest bottom are selected within the 
logic and various conditions such as the 
character appearing too high or too low on 
the retina inhibit further processing of the 
video signals. 
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Fig. 6. Physical layout of the electronic 
retina. 

Fig. 7. Part of a 
Swedish bank 
giro form (read 
by an o. c. r. 
system) showing, 
enlarged, a 
comparison of a 
good and a 
deteriorated 
character - 
demonstrating the 
need to darken 
voids and whiten 
smudges. 
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The gate output (one of 45) indicating a 
character top in that row is now converted 
to a six-bit binary code and fed to the 
centre calculation circuitry. Similarly the 
line indicating the character bottom is also 
converted to a six-bit code and fed to 
the centre calculation circuitry. Here the 
two six-bit codes are added and shifted right 
one place, giving a centre code, corre- 
sponding to the centre of the character 
under examination of the retina. This six-bit 
code is now applied to the jitter control 
circuitry where, under normal operation 
the centre code is modified 'alternately one 
line up and one down. This technique gives 
a higher reading accuracy and will be 
described more fully later. The centre code 
is decoded to one energized line (out of 96) 
and applied to the video switches which 
gate only the selected area of the retina 
containing the character under examination 
to the recognition circuitry. 

Recognition circuitry. Now 192 analogue 
signals (16 by 12 matrix), which corre- 
spond to the image of the character on 
the retina, are fed to the amplitude 
correlator circuitry, which compares each 
cell output to the surrounding 20 and 
modifies the apparent signal from each 
particular cell depending upon what is 

occurring in the cells surrounding it. 

This circuitry helps to whiten smudges on 
the paper and also to darken any voids 
contained in the character under 
examination (Fig. 7). 

A complete pattern cannot appear 
around the cells near the edge of the retina 
but a phantom line voltage simulates, as 
required, the total output from the missing 
cells in these patterns. A total of 192 

separate summing matrices obtain algebraic 
sums of the 20 cell patterns. That is, 192 
identical patterns of 20 cells each (some 
of the cells are phantom) are summed and 
averaged. All phantom cells are considered 

_F.7014r-. 

r 
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. 

Fig. 8. A character image passing across 
the retina. The line finder extension can 
be seen at the top. Note that the 
character, a '2', is inverted by the lens 
system. 
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to be white. Further developments of this 
technique have been discussed.' The 
amplitude correlators give both a black and 
white d.c. output of approximately corn - 
plement form for each cell in the selected 
area of the retina. These 192 black and 
192 white d.c. signal lines are connected 
to the character masks. Two `masks,' one 
black and one white, are related to each 
character. The white `masks' contain 
resistors in the expected white areas of the 
character to which the `mask' relates. The 
black `masks' contain resistors in the 
expected black areas of the character. 
White amplitude correlator outputs are 
connected to black mask inputs and black 
amplitude correlator outputs to white 
mask inputs. This corresponds to placing 
a positive or negative grid'of the character 
over the mask, much as a photographic 
negative might be matched with a print 
made from it. The black inputs correspond 
to a positive, the white inputs to a negatve 
(see Fig 1). 

If the character on the retina exactly 
overlays the mask, the sum of the outputs 
in that case is such to indicate a zero 
mis -match for that character mask. Any 
black detected in the white area of a mask, 
or any white detected in the black area 
of a mask results in a decreased d.c. output 
from the mask. Therefore, if a character 
does not exactly overlay the mask, a lower 
output voltage is obtained from the mask. 
Thus the character mask which least mis- 
matches the character on the retina delivers 
the highest output voltage. More weight is 
placed on certain areas of a character by 
connecting these cell outputs to mask 
resistors of lower values (for example the 
tail of the letter Q). Each output line from 
its associated character mask (up to 360) 
is now applied to its unique output matrix 
amplifier (o.m.a.). If very high accuracy in 
reading is required only certain o.m.as are 
energized. For example, these may be 
alphabetical, numerical or a particular font 
required under control of the programmed 
controller. 

When the output from a particular 
o.m.a. rises above a threshold level, 
character presence is detected, and a stair- 
case generator is primed and, after a delay, 
activated. The circuitry which actually 
decides which character is present on the 
retina is termed `best null detector and 
flip flop' circuitry (b.n.d.a.f.f.). 

A uniquely coded pair of b.n.d.a.f.fs 
(out of a total of 30) is set for a particular 
character, by an o.m.a. peak incremented 
by the staircase generator. Although the 
staircase generator may have been primed 
by a different o.m.a. signal, a larger peak 
following will be stepped up by the staircase 
and will set the two associated flip flops 
indicating the presence of a particular 
character. After these two flip flops have 
set, the staircase generator proceeds to 
count four more steps, in order to check 
if more flip flops are about to set. 

If more than two b.n.d.a.f.fs set then an 
error indication is generated, showing that 
there is insufficient difference between 
the outputs of two masks to ensure a reliable 
character decision. The outputs from the 
30 flip flops are fed to the character coding 

amplified 
o.m.a. 
input 

staircase 
input 

0t 

_ 

to b.n.d.a.f.f. 
threshold and 

flip -flop 
set circuitry 

Fig. 9. Method of setting flip flops of 
`best null detector and flip flop' unit 
(b. n. d.a.ff.). 

circuitry which supplies a b.c.d. code to 
the programmed controller. 

A space is detected by allowing a time, 
equal to 170% of the time taken for a 
character to transverse the retina, to elapse 
after the previous character has been 
detected. 

The code representing the character 
recognized by the recognition circuitry 
is fed to the programmed controller which 
stores it and after any required editing of 
a number of characters, this information 
is transferred to magnetic tape. Because 
characters are appearing on the retina at 
500 microsecond intervals (for characters 
at 10 per inch) the computer must be 
interrupted during any edit routine by a 
signal indicating that a character has been 
recognized. This is a real time programming 
problem and the ways of overcoming this 
and other difficulties are beyond the scope 
of this article. 

The line finder. The line finder extension 
of the retina (8 units high by 2 units wide) 
is employed only when the retina is used 
to read pages on the page carrier. This 
extension (seen in Fig. 8) is employed to 
detect a next line top below the line being 
read. When an end of line is detected a code 
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generated by the next line top logic which 
causes the page to shift to a new position. 
This ensures that the begining of the next 
line will be in the reading area of the retina. 
Jitter is a technique which basically moves 
the `window' on the retina, through which 
the character is viewed, one row of cells 
up and one down about the calculated 
centre. It has the effect of moving the 
character masks up and down over the 
unknown character while a decision is being 
made for the character under examination. 
The application of jitter in this system has 
been previously described, but its. main 
advantage is the increase in reading 
accuracy. On badly formed characters 
this increase may be as great as 20 %. 

Setting the b.n.d.a.f.f. Fig. 9 shows the 
method of setting the b.n.d.a.f.f. flip flop, 
where the output is the sum of the o.m.a. 
peak plus the staircase input. Initially C, 
is discharged, hence when the associated 
o.m.a. output rises, D, is forward biased 
and C, begins to charge. When the o.m.a. 
output has passed its peak and is falling 
away D, is reverse biased, causing the peak 
value of the associated o.m.a. voltage to 
be stored on capacitor C,. The peak o.m.a. 
signal primes the staircase generator which 
is triggered after a delay and this `pumps 
up' the staircase input terminal, causing 
the output to rise in steps. 

Referring now to Fig. 10, both the o.m.a. 
and the staircase input are buffered, before 
being applied to the summing circuitry 
previously described. The capacitor C, 
(shown with the asterisk beside) is the capa- 
citor which stores the peak o.m.a. value, 
and has the staircase input added to it. 
When the threshold of + 6 V together with 
the forward volt drops of D, and the 
emitter -base junction of Tr, are exceeded, 
a negative pulse is generated as Tr, turns 
on passing through C, to turn off transistor 
Tr setting the flip flop. The buffered 
outputs of this flip flop are available to 
drive associated coding circuitry. As 
previously stated, two b.n.d.a.f.f. flip flops 
are set for any particular character. The 
o.m.a. peak storage capacitor is reset after 

Character reading system with electronic retina in tall central cabinet. On the left is 
a document carrier, and on the right a page carrier. The concertina -like structures 
shroud the character image from extraneous light. 
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Fig. 10. Circuit diagram of a `best null detector and flip flop' ( b.n.d.a.ff.). 

a delay from the commencement of the 
staircase generation. This is achieved by 

applying a positive pulse to the capacitor 
reset input, which causes transistor Tr9 

to turn off. As transistor Tr9 turns off Tr, 
is turned on, causing capacitor C' to dis- 
charge through R D3, D, and Tr, to 
approximately 5 volts. The output code to 
the programmed controller representing 
the character recognized is left available 
until another sample is taken. Immediately 
prior to this the b.n.d.a.f.f. flip flop is 

reset by applying a negative -going pulse 
to the flip flop reset input, which causes 
transistor Tr, to conduct and Try to be 

cut off, so resetting the flip flop. 
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Sound Pressure -level Meter 
A simple battery- operated instrument using a crystal 
microphone cartridge to obtain flat response in the range 
2 H 0 z to 5kHz 

by J. L. Linsley Hood 

Many readers with an interest in the 
reproduction of recorded music must have 
attempted the construction of their own 
loudspeaker enclosures at some time or 
other. When this attempt is successful, it 
can be very gratifying, particularly if the 
enclosure design contains some elements 
of novelty, since the constructor can be 
reasonably certain that nothing quite like 
it exists anywhere else. 

Unfortunately the matching of 
enclosures to the characteristics of driver 
units can present considerable difficulties 
even to the experienced. A complex design 
of enclosure, and the use of multiple 
drivers with electrical crossover networks 
makes the task of obtaining a clean sound 
even more difficult. While the ear is 
remarkably tolerant of non -uniformities in 
frequency response, provided that these 
are not too large in magnitude or steep in 
slope, the presence of unwanted large 
magnitude peaks in the frequency re- 
sponse curve is the undoubted cause of 
the `booms', `honks' and `squawks' which 
can make unsuccessful systems so tirmg 
to listen to. If these can be eliminated or 
lessened by the judicious use of some 
strategically placed damping material, or 
some adjustment to the dimensions of the 
enclosure, a great improvement can often 
be made to the quality of the sound. 

Room acoustics play a very important 
part in the final performance of most 
loudspeaker systems, to the extent that in 
alteration in the position of the reproducer 
in relation to the walls and other large 
objects of furniture can sometimes alter 
the performance significantly. 

Use of impedance measurements 
If the loudspeaker system is driven from a 
source which has an impedance higher 
than that of the loudspeaker, and is fed 
with a variable frequency signal from an 
a.f. signal generator or a test record, the 
frequencies of the cone, enclosure and 
sometimes even room resonances can 
often be identified by noting the 
frequencies at which peaks occur in the 
a.c. voltage developed across the loud - 
speaker terminals. 

However, from personal observations, 
audible peaks in the sound output do not 
always show up as corresponding peaks in 
the speaker impedance curve, and humps 
in the impedance curve do not always 

330k 
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Fig. 1. Circuit of sound pressure -level meter. 

result in an increase in sound output level 
at that frequency, when the loudspeaker is 
driven from an amplifier having a low 
output impedance. 

For these reasons it is very helpful to 
the would -be loudspeaker constructor if 
he has a `flat -response' sound measuring 
instrument to check the performance of 
his designs. 

Design of sound pressure -level meter 
The measurement of sound levels is a 
complex task even with elaborate 
equipment and carefully .designed anechoic 
environments, and any simple instrument 
used in uncontrolled surroundings is likely 
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Fig. 2. Response of sound pressure -level 
meter using Acos MIC 43 -3 crystal 
microphone. 
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to give imprecise and possibly misleading 
results. (However, measurement made out 
of doors with the speaker supported some 
feet above a lawn may not be too far 
removed from the anechoic ideal.) 

We are concerned to measure the 
flatness of the speaker's output when it is 
fed with a constant amplitude sine wave. 
For this test the measuring instrument 
should have as flat a response as possible. 

Pressure sensitive crystal and ceramic 
piezo -electric microphone units are 
relatively cheap and robust, and can 
provide a flat frequency response coupled 
with an excellent low -frequency sensitivity. 
They have a relatively limited 
high- frequency performance, but a flat 
response over the range 15Hz -5kHz is 
considered adequate for sensible test 
purposes outside the laboratory. 

The instrument's circuit is given in Fig. 
1. An Acos MIC43 -3 crystal microphone 
unit is used with an f.e.t. amplifier. In 
order to avoid shunting the drain 
load- resistor of the f.e.t. a p -n -p 
Darlington transistor is used as the 
following amplifier stage. The measuring 
section is a negative feedback a.c. 

16- 
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Fig. 3. Response curve, in the range 
30Hz -2kHz, of experimental column 
loaded loudspeaker system before and 
after modifications. 

millivoltmeter circuit. A d.c. feedback path 
is provided to the positive end of Ct to 

ensure stability of the d.c. working point. 
A five position wafer switch is used to give 

an `oft' position and four sensitivity 
ranges. To minimize switch -on meter 
`kicks' the least sensitive range is used as 
the position adjacent to the 'off' position. 
Sensitivities are arranged in the ratio 
1:3.2:10:32, which gives a decibel scale 
continuity of + 30, + 20, + 10 and OdB. 

A 1mA f.s.d. meter is used for readout 
and the values of the feedback resistors 
chosen to give full -scale deflection 
sensitivities of 10, 32, 100 and 320mV at 
the gate of the f.e.t. 

The `OdB' point was chosen arbitrarily 
as half -scale deflection on the most 
sensitive range, and the scale was then 
marked out with the range +6dB to 
-20dB (5% deflection). The microphone 
elements will inevitably vary somewhat in 

sensitivity, but with two of the three 
different units of this type tried the 
half -scale deflection of the meter 
corresponded on average to normal 
conversation at about six feet distance. 
(The third unit was about 50% less 
sensitive but had a rather better h.f. 
response.) This sound level is probably of 

The completed sound pressure -level 
meter. 

the order of +55dB with reference to the 
normal 1kHz `OdB' level of the Fletcher 
Munson curve, and this gives the 
instrument a usable range of 
approximately 35 -92dB in sound pressure 
level. 

The frequency response of the 
instrument was determined by the use of a 
high- quality headphone element in close 
proximity to the microphone, but 
separated from it by a + in layer of 
open -pore polyurethane foam to minimize 
air column resonances. The curve is 

shown in Fig. 2. This is in agreement with 
the response curve for the microphone 
capsule published by the manufacturers. 

Finally, as an example of one of the 
uses to which such an instrument can be 
put, the response curve of an experimental 
column loaded loudspeaker enclosure, 
using a Wharfedale `Golden' loin RS /DD 
bass driver unit is shown in Fig. 3. The 
upper curve is the original performance 
following optimization by input impe- 
dance determinations, and the lower curve 
shows the response of the system after 
some modification to the column dimen- 
sions and the addition of suitable damp- 
ing material. Although the final frequency 
response is still not as flax as desired in the 
two lower octaves, the large and 
unsuspected trough in the 200 -400Hz 
region has gone, and the series of column 
resonance absorption slots filled in, with 
an audible improvement in the system 
performance. The penalty paid was an 
approximate 10dB reduction in overall 
sensitivity. 

Announcements 
The Science Research Council has awarded a grant 
of £59,160 for research into galactic and 
extra -galactic radioemissions and other problems in 

radio astronomy under Professor Sir Bernard Lovell 

at Manchester University. 

Two short courses in detection, estimation, and 
modulation theory will be presented by Professor 
Harry Van Trees in Brussels, Belgium; Part I, June 
26 -30; Part II, July 3 -7. Further details are available 
from Dr. Harry L. Van Trees, 27 Grove Hill Avenue, 
Newtonville, Mass. 02160, U.S.A. 

The 1973 German International Radio and TY 
Exhibition will be held in Berlin from August 31st to 

September 9th. 
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Thomson -CSF Electronic Tubes Ltd; Bilton House, 
Uxbridge Road, London W5 2TT, has been recently 
formed to promote the sales of Thomson -CSF 
professional electronic tubes in the United Kingdom. 
Mr. George W. Bailey is to take charge of sales 
activities. 

GEC -AEI Telecommunications Ltd, P.O. Box 53, 
Telephone Works, Coventry CV3 1HJ, have changed 
the name of the company to GEC 
Telecommunications Ltd. 

Airtech Ltd, Haddenham, Bucks, have completed 
negotiations with Standard Telephones and Cables 
Ltd, to take over all activities previously carried out 
by the Avionics Division of S.T.C. in respect of 
commutated aerial direction finder equipments. 

Synergistic Products Inc., Santa Ana, California, 
manufacturers and distributors of numerically 
controlled wire wrap, dual in -line package insertion 
and printed circuit board drilling systems have 
formed an associate U.K. company, Cavitron 
(Europe) Ltd, 37 Thame Road, Haddenham, Nr. 
Aylesbury, Bucks, to market Synergistic products in 
the U.K. and to provide a contract 
numerically -controlled wire wrapping service. It will 
also be responsible for the installation (including 
operator training), and after -sales servicing of 
Synergistic equipment throughout Europe. 

The Industrial Electronic Division of Thorn Bendix 
Ltd, based at Nottingham, has been merged with 
Thorn Automation of Rugeley to form a single 
company under the name of Thorn Automation Ltd. 

Electrocomponents Associated Ltd, have formed a 
new company, Electroplan Ltd, 13-17 Epworth 
Street, London E.C.2, to distribute equipment and 
accessories in the instrumentation, process control 
and allied fields. 

Photo Controls Ltd, Randalls Road, Leatherhead, 
Surrey, have been appointed U.K. distributors for 
photocell -lamps manufactured by Moririca Elec- 
tronics Ltd, of Japan. 

The Electronics and Instruments Division of Bell & 

Howell Ltd, has acquired the sole U.K. marketing 
rights for the Anadex Instruments Inc. (California) 
range of industrial analogue and digital measuring, 
indicating and controlling equipment. 

Martron Associates of Marlow, Bucks, has been 
appointed U.K. and Eire distributor for the 
Yokogawa Electric Works (Japan) range of 
instruments, including chart, X -Y and photo- 
recorders, electrical standards, panel meters, and 
digital and industrial instruments. 

Techmation Ltd, 58 Edgware Way, Edgware, Middx. 
HA8 SJP, have been appointed exclusive agents in 

the British Isles for the range of lasers made by 
Hughes Aircraft Company and the Santa Barbara 
Research Centre's range of infra -red detectors. 

ITT Components Group, Electromechanical Product 
Division, West Road, Harlow, Essex, are now 
responsible for the marketing and servicing of ITT 
Matrix (France) range of instruments in Britain. 

British Enkalon announce that they are to acquire 
Akzo's right to a 60% interest in Brand -Rex Ltd, a 
company formed to develop, manufacture and sell 

wire and cable in Western Europe. 

Arrangements have been made by Perfection Parts 
Ltd, of 59 Union Street, London S.E.1 for the 
marketing of a range of modular etching equipment, 
which is manufactured by Transaco of Stockholm. 

J E. Sugden & Co. Ltd, have moved from Bradford 
Rd, to Carr Street, Cleckheaton, Yorkshire, BD19 
5LA. Tel: Cleckheaton 2501. 

Semiconductor Production Equipment Co. Ltd, 
(Centronic), have moved to premises at 100 High 
Road, Byfleet, Surrey. Tel: Byfleet 48031. 

Hamlin Electonica have moved from London to 14 

New Road, Southampton SO2 OAA. Tel: 0703 
32832. 

The London sales office of General Instrument 
Microelectronics Ltd, is now at 57 /61 Mortimer St. 

London WIN 7TD. Tel: 01 -636 2022. 

f 
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Recording Level Meter 
and A.G.C. 
by James M. Bryant 

When developing a signal level meter for a 
tape recorder it was realized that the 
circuit could easily be made to function as 
an automatic level controller as well. 
Automatic level control is a valuable asset 
to any tape recorder particularly when 
recording speech under adverse condi- 
tions. When it comes to recording music, 
automatic level control is a disadvantage 
because it restricts the dynamic range 
available. For instance on sustained 
low -level signals only a small control 
voltage will be available and the gain of 
the recording system will increase. The 
result is that the quiet passages will be 
louder than they should be. On long, loud, 
passages the gain of the recording system 
will be reduced and so will the level of the 
recorded signal on the tape. 

When used as a recording level meter 
the circuit monitors the audio input 
voltage to the tape recorder. The a.g.c. 
voltage is made to vary as the logarithm of 
the input voltage so that the linear 
moving -coil meter indicates in dB (VU). 

A switch allows the gain controlled 
amplifier to be put in series with the signal 
source and the tape recorder, see Fig. 1. 
The normal recording level control on the 
tape recorder can now be preset, as 
described later, and the amplitude of 
signals reaching the tape recorder will be 
automatically controlled. 

The a.g.c. generator (SL620C) and the 
amplifier (SL630C) are fully described in 
data sheets which are available from the 
manufacturers, Plessey Microelectronics, 
at Cheney Manor, Swindon, Wiltshire. 
The amplifier system described will 
respond quickly (20ms) to an input signal, 
it will track a rising or fading signal at up 
to 20dB /s, it will preserve the a.g.c. level 
during a break in the signal, and will 
suppress short noise bursts without 
affecting the overall a.g.c. level. If the 
pause or break exceeds a preset time the 
a.g.c. is removed and the system reverts to 
full gain in about 200ms. 

Referring to the circuit, the output of 
the SL630C is fed to the SL620C which in 
turn applies sufficient a.g.c. to ensure that 
the output of the SL630C remains around 
80mV r.m.s. The a.g.c. is also applied, via 

R3, to a milliammeter. The negative side 
of the milliammeter is connected to pin 
nine of the SL630C, which is a 0.8V refer- 
ence point for biasing a manual gain 
control potentiometer. The meter resis- 
tance, R3, should be 0.7 /I kSì, where I is 
the meter f.s.d. current in mA. The meter 

should not have an f.s.d. of more than 
2mA. and if its internal resistance is an 
appreciable part of R then R3 should 
be reduced accordingly. When there is no 
a.g.c. signal a small reverse current will 
flow in the meter, but the pointer stops 
will prevent it moving in response and the 
current will not be large enough to cause 
damage. A diode cannot be used to pre- 
vent this reverse current flowing as its 
threshold voltage would affect the meter 
circuit. 

The gain of the tape recorder amplifier 
should be adjusted so that just over 
100mV r.m.s. of input signal is needed to 
overload it. The pre -amplifier should be 
adjusted so that it will provide this signal 
level, and also ensure that the pre -amplifier 
will drive the lkS2 input impedance of the 
unit in parallel with the input impedance of 
the record amplifier without loss of quality 
or voltage. 

When 100mV r.m.s. is present at the 
input of the circuit the meter should be at 
mid - scale. This point should be calibrated 
OdB; the positions with inputs of 1 V 
( +20dB) and 10mV ( -20dB) should also 
be marked. Intermediate points may also 
be calibrated if desired and the meter scale 
between 0dB and + 20dB should be 
painted red to indicate that overload 
occurs in this region. Under normal 
recording conditions the pointer should 
never enter the red part of the scale. 

When a.g.c. is being used the pointer 

input from 
pre -am p 

indlcate 

"ro- 

Sta o 
a g.c 
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may be in any position but for optimum 
a.g.c. range ( ± 20dB about nominal) the 
input to the circuit should be set so that 
with an average input signal the meter 
pointer is at OdB. Input signals between 
10mV and 1V r.m.s. will result in an input 
to the recorder of 80mV ± 1dB. 

Additional notes 
Few constructional details are necessary 
ras the circuit is very simple. The following 
points must, however, be considered. It is 
assumed in the circuit diagram that both 
the pre -amplifier which feeds the a.g.c. 
circuit and the output and the record 
amplifier input are at earth potential with 
respect to d.c. levels. If not a 5,4F 
capacitor should be connected in series 
with R and careful attention paid to the 
polarity of C9. 

The upper 3dB frequency of the 
SL630C is determined by C, according to 
the formula: (1.3 X 107)/C,(pF). 

The signal input and output of the 
SL6 30C must be kept apart to prevent h.f. 
instability. 

To preserve l.f. stability and prevent 
motor -boating C3, C5 and R4 must not 
have their values altered by more than 
30% from those given in the circuit. 

The power supply should be between 
6V and 9V and must have either a low 
source impedance at both h.f. and l.f. or be 
decoupled by not less than 1,000,0 in 

parallel with 0.01,uF. 
Pins six and seven of the SL630C and 

pin seven of the SL620C are not used, - 

since they have internal connections it is 
important that they be isolated and this is 
most easily done by cutting them off as 
close to the can as possible. 

The duration of the pause before thé 
amplifier reverts to full gain after cessation 
of signal is controlled by C, the value of 
which, in hundreds of microfarads, should 
equal the required delay in seconds. 

The integrated circuits may be obtained 
from Farnell Electronic Components Ltd, 
Canal Road, Leeds, LS12 2TU, or S.D.S. 
(Portsmouth) Ltd, Hilsea Industrial 
Estate, Portsmouth, P03 5JW. 
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Fig. 1. An input signal of about 100mV is required to drive the circuit so a 
pre -ampler would normally be required. 
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News of the Month 

Jupiter fly -by 
A spacecraft, Pioneer -F, is undertaking 
what is probably the most hazardous 
journey to be conceived by man. It will 

take the spacecraft close to Jupiter and 
then out of the solar system altogether, to 
carry on, as far as we know, for ever. The 
vehicle escaped from the influence of earth 
at 51,800km /s (32,000 m.p.h.) and 
became the fastest travelling object made 
by man; the orbit of the moon was passed 
only 11 hours after lift off. Four months 
after lift off the asteroid belt will be 
encountered and it has been calculated 
that the spacecraft has a good chance of 
getting through unscathed. So far it has 
been estimated that there might be 50,000 
asteroids in the belt ranging from 770km 
(480 miles) to lkm (0.6 mile) in diameter 
though the danger presented by these is 

negligible. More hazardous is the 
unknown quantity of dust travelling at 
high velocity. It is thought that an area as 
large as the U.S.A., if placed in the 
asteroid belt, would receive impacts by 
eight particles with a mass of lg or greater 
every second or a particle with a mass of 
l,ug would pass through 1m2 every month. 
The largest danger is formed by particles 

radioisotope thermoelectric 
generator 

low gain aerial 

separation ring 

asteroid- meteoroid 
detector sensor 

thermal control louvres 

stellar reference assembly 
light shield 

with a mass of between 0.1 and 0.001g of 
which there are an unknown number. A 
particle with a mass of 0.Olg (which 
travels at 54,000km /hr (33,600 m.p.h.) 
can perforate a sheet of aluminium lcm 
thick and could therefore seriously 
damage the spacecraft. 

About 300 days after launch Pioneer -F 
will pass behind the sun and 
communication difficulties will be 
experienced due to radio noise generated 
by the sun. 

In just under two years' time Pioneer -F 
will have travelled about 109km (620M 
miles) and will be in close proximity to 
Jupiter, the object of the mission, and the 
period of greatest danger. It is planned 
that the trajectory will pass at one Jupiter 
diameter, which is about 140,000km 
(87,000 miles), distance from Jupiter 
through a region of intense radiation. 
High- energy protons (hydrogen nuclei) 
and electrons in the belts could penetrate 
the spacecraft and destroy transistors and 
it is thought that the spacecraft could be 
crippled or data transmission could be cut 
off. However, one of the major objects of 
the mission is to assess the hazard 
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to employ a nuclear power source, Pioneer -F, is now on its way to 

presented by Jupiter's radiation belts as 
this is a significant factor in planning 
future flights, not necessarily to Jupiter. 

As the spacecraft is attracted by 
Jupiter's gravity velocity will increase to 
128,000km /hr (78,000 m.p.h.) at 
periapsis. During the Jupiter fly -by, if the 
spacecraft is still operational, an imaging 
photopolarimeter will alternate between 
taking polarization and intensity 
measurements, and taking pictures. 

Signals from Pioneer -F during this 
phase will be received by N.A.S.A's deep 
space tracking network equipped with 
64m (210ft) paraboloid aerials. The power 
of the signal received on earth from 
Pioneer's 8W transmitter will be about 
10- "W and will take 45 minutes to reach 
earth. This time delay means that 
spacecraft control signals from earth will 

have to be sent 45 minutes in advance as 
Pioneer is controlled by earthbound 
computers and not on -board control 
systems. 

About 30kg (651b) of Pioneer's total 
weight of 260kg (5701b) is taken up with 
13 experiments which will measure various 
aspects of interstellar space and the nature 
of the Jovian atmosphere; equipment is 

also included to investigate the asteroid 
meteoroids, celestial mechanics and 
S -band occultation. 

Pioneer -F is the first spacecraft to be 
powered by a nuclear (plutonium 238 
dioxide) generators. The four generators 
provided 155W at launch reducing to 
140W at Jupiter and 100W in five years 
time. 

The aerial system on the spacecraft 
employs a high -gain paraboloid, a 
medium -gain horn and a low -gain helix. 
Each of the aerials is always connected to 
at least one of the two receivers and can 
be switched to either by command from 
earth or automatically in the event of a 
receiver failure. It is of interest to note that 
although the spacecraft's travelling -wave 
tube transmitters produce only 8W in the 
S band the 64m (210ft) ground stations 
can radiate up to 400MW to ensure that 
the command signals reach the spacecraft 
at sufficient strength. The huge disparity 
between these powers is, of course, due to 
the difference in efficiency between the 
spacecraft's and the ground station's 
aerials and receivers and the need to keep 
the power consumption on board to a 
minimum. 

Communications to Pioneer -F will be 
on 2,110MHz and from the spacecraft on 
2,292MHz. The telemetry system is 

capable of 2,048 bits per second reducing 
to half this at Jupiter range. 

As Pioneer -F swings by Jupiter (the 
trajectory will bend due to Jupiter's 
gravitational pull) velocity will increase to 
79,200km /hr (49,320 m.p.h.) reaching thé 
orbit of Saturn in five years' time and 
Uranus in eight years' time; distance from 
the sun will then be 2.9 X 109km (1.8 X 

109 miles). If Pioneer survives its 
encounter with Jupiter it will be possible to 
communicate with it although the transit 
time required for a signal will lengthen 
to hours and received signals will become 
so weak as to be unusable before the 

'spacecraft crosses the orbit of Saturn. 
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After leaving interplanetary space and 
far out into interstellar space Pioneer -F 
should settle on a straight course heading 
away from the sun at a permanent 
41,400km /hr (25,700 m.p.h.). 

N.A.S.A. have allowed funds to cover 
the cost of the spacecraft and monitor and 
control functions up to three months after 
the Jupiter fly -by. But this period will be 
extended if useful information is still being 
received. The cost of the project is $100M 

No more British i.cs? 

The closing down of the British integrated 
circuit manufacturing industry, following 
large losses over the past three years. is 
now being considered, to judge from a 
report in the National Electronics Review 
for January- February 1972. At a meeting 
of the National Electronics Council, 
attended by John Davies, Secretary of 
State for Trade and Industry, it was 
agreed "to invite the leaders of those 
branches of the electronics industry 
concerned with the development and 
production of . integrated circuits to set up 
a Working Party to consider the 
implications to this country of the 
continuance or not of an integrated circuit 
capability . . . ". This decision followed 
statements that Ferranti had lost £400,000 
on i.c. production in 1971 and expected to 
lose £300,000 in 1972, and that the 
General Electric Company had lost £IM 
over the past three years. It may be 
recalled that in 1970 the managing 
director of Mullard stated that his 
company was then losing £1M a year on 
this manufacturing activity (see leader in 
W. W., Sept. 1970 issue). One speaker at 
the meeting said that the British ix. 
manufacturers ought to have financial 
support from the Government to enable 
the industry to survive. If the Government 
holds to its avowed policy of not helping 
"lame dog" industries (though this policy 
is said by some commentators to have 
collapsed as a result of the Clyde 
shipbuilding and Rolls -Royce settle- 
ments), this support will not be 
forthcoming and the British i.c. 
manufacturers may well have to cease 
production. 

Audio video dubbing 
Sound facilities of a standard normally 
associated more with modern recording 
studios than `on location' television work 
were recently used by Thames Television 
during the production of a series of 13 
half -hour shows featuring Tony Bennett 
at the Talk of the Town, London. One 
objective was to make sound tapes 
suitable for issue later as stereo or mono 
discs. 

A special sound mobile control room 
was used in conjunction with a new sound 
dubbing system `Medway' developed at 
Thames to allow pictures recorded on 
v.t.r. machines at Teddington studios to be 
synchronized with sound recorded' on 
location. 

The new Thames mobile sound control 
room has a balancing area 17ft long with 
acoustic treatment and monitoring to full 
studio standard. Two Rupert Neve sound 
consoles provide 36 channels, and a new 
type of AKG spring -coil artificial 
reverberation unit provides echo. on two 
channels. 

The `Medway' system allows separate 
music, effects and dialogue tracks to be 
recorded on the Scully eight -track 
machine for later dubbing, balancing and 
transfer to 2 -inch quadruplex v.t.r. tapes. 
During sound dubbing use is made of a 
Sony helical scan v.t.r. to maintain 
atmosphere. The audio machine is 
interlocked first to the helical -scan 
machine and later to the quadruplex 
machine by means of a ten -bit binary 
address code. Dolby noise -reduction 
techniques were used during recording and 
balancing. 

Technical controller of the series - 
which will be shown also in the United 
States - was John Tasker of Thames 
Television. 

Improving cinema sound 
The Dolby noise reduction technique is 
now being applied to cinema sound. The 
effect of applying this technique to film is 
to make the sound quality of, optical 
tracks comparable to that from magnetic 
tracks. Although background noise in 
modern films may go largely unnoticed - 
partly because of the visual `distraction' 
from the sound and partly because of 
tailoring the reproduced sound - it is 
certainly obvious when you have been 
made aware of it, especially when the 
visual content is not so engaging or during 
`quiet' passages. Because of the noise 
inherent in the optical sound track, a rapid 
reduction in amplitude with increasing 
frequency is the norm in cinemas, severely 
limiting realistic sound reproduction. 

The noise arises basically from the 
granular structure of the film and from 
scratches and dust on the film. 

To minimize the perceptibility of 
this noise the `Academy" amplitude - 
frequency reproduction curve, which 
starts to roll -off at around 3kHz and at 
8kHz is 15dB down, is widely used. In 
practice this attenuation can be as high as 
25dB at 9kHz, provided partly by the 
screen (speakers are invariably mounted 
behind it), by a filter in the amplifer and, in 
some cases, by the slit size in the light 
beam passing through the sound track. 
Improving sound quality therefore means 
decreasing the h.f. attenuation as well as 
adopting a noise reduction technique. So 
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as well as installing noise reduction 
`decoders' in cinemas Rank Film 
Equipment - who are worldwide 
distributors (excluding U.S.A.) of the 
Dolby cinema unit - also survey and 
improve the cinema equipment, for 
example removing filters, installing 
additional h.f. loudspeakers where 
necessary, and where existing h.f. units are 
behind the screen bringing them to the 
front. This last expedient decreases 
attenuation by 10dB for a screen in good 
condition and more for treated or 
nicotine- stained screens. After modifica- 
tions, amplitude response should extend 
up to around 9kHz (or at least as far as 
the optics allow). 

The Dolby unit installed, model 364, is 
an A -type playback unit, specially 
designed for cinema use. To get best 
effect, the film sound track must be. 
`encoded' using conventional Dolby 
A -type units, models 360 or 361, which 
increase the recorded level of 
low -amplitude signals. Although there are 
no films on release at present using the 
technique (at least in their entirety), this 
need not worry the film exhibitor because 
the cinema unit, which does the converse 
of the `encoding' unit, will reduce noise 
on ordinary films. This is especially 
useful on old films, the noise level being 
reduced by 6dB. (Low -level signals are 
attenuated together with the noise but 
high -level signals are unaffected.) When 
operating with `encoded' film, a reduction 
of 10dB obtains up to 5kHz, increasing 
at higher frequencies to a maximum of 
15dB. If desired the Academy curve can 
be switched in on the 364. 

Rank are adopting a rental rather than 
a leasing basis in offering this installation 
service to U.K. cinemas. Charge for the 
364 is £2.74 per week, with an additional 
rental where extra speakers are used, 
subject to a minimum rental period of two 
years. 

'Academy of Motion Picture Arts and Sciences 

European communications 
satellite contract 
A six-month study contract has been 
awarded to the Star consortium for a 
`configuration definition study' concerned 
with telephone traffic between European 
countries and the transmission of 
television between members of the 
European Broadcasting Union via the 
proposed European communications 
satellite. The British Aircraft Corporation 
is the prime contractor and Lockheed 
Missiles and Space Company (California) 
are consultants to Star for the contract. 
The contract follows an earlier feasibility 

I study. The Star consortium consists of: 
B.A.C. (U.K.), Contraves (Switzerland), 
Dornier (W. Germany), Ericsson 
(Sweden), CGE Fiat (Italy), Fokker 
(Netherlands), Montedel (Italy)' Sener 
(Spain) and Thomson CSF (France). 

At the same time the Cosmos space 
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consortium will be carrying out a 
`configuration definition study' for the 
satellite. It is expected that the satellite will 
weigh about 400kg and will be capable of 
handling two colour television channels 
and several thousand telephone conversa- 
tions. Marconi Space and Defence 
Systems are the prime contractors. 

The Cosmos consortium consists of: 
GEC -Marconi (U.K.), Etudés Techniques 
et Constructions Aerospatiales (Belgium), 
Société Nationale Industrielle Aerospatiale 
and Société Anonyme de Telecommunica- 
tions (France), Messerschmitt-Bolkow- 
Blohm and Siemens (W. Germany) and 
Selenia (Italy). 

Mullard awards to schools 
Fourteen pupils from five schools, four of 
them in the Southampton area, received 
cash awards on behalf of their schools 
from Mullard Ltd at a ceremony held at 
the company's semiconductor plant at 
Southampton. The awards were made 
under the auspices of the Southern Science 
and Technology Forum by Dr Max 
Smollett, chief development engineer at 
Mullard Southampton, and were for the 
planning and content of technical or 
scientific projects which will be undertaken 
by the pupils concerned. 

The idea of setting up Science and 
Technology Forums in various areas 
of the country originally came from Prince 
Philip in his capacity as chairman of the 
Schools Science and Technology 
Committee. The aim of the forums is to 
help teachers interest their pupils in the 
application of pure scientific knowledge to 
technology. The Mullard Awards were for 
those projects with an electrical or 
electronic basis. 

Details of the first three of the ten 
awards are as follows: £20 for a logic 
display board and visual computer. 
Andrew Hicks (17) and Christopher 
Mullen (17) Barton Peverill School, 
Southampton; £20 for `Poole Grammar 
School Computer'. Robert Cheetham (16) 
and Martin Hoyle (17) Poole Grammar 
School; and £10 for a wind gauge without 
moving parts. Peter Knight (18) Richard 
Taunton College, Southampton. 

Those pips 
Some readers may have been puzzled by 
the recent change in the six -pip signal 
transmitted by the B.B.C. which has 
remained unchanged since it was first 
broadcast on February 25th 1924. The 
signal now consists of five short pips 
(100ms) followed by a longer pip (500ms). 
The start of the last pip marks the 

beginning of an hour to plus or minus 
20ms and the whole sequence is controlled 
by one of the atomic clocks at the Royal 
Greenwich Observatory. 

The change was made on January 1st 
when Greenwich mean time was brought 
in step with atomic time. G.M.T. is based 
on the earth's rotation which is not 
constant, while atomic time does not vary. 
It will be necessary to occasionally alter 
G.M.T. by a positive or a negative leap 
second to bring if in line with atomic time. 
For convenience the Greenwich Observa- 
tory has decided to insert leap seconds on 
the last second of the last day in a month 
(preferably December or June). 

In the case of a positive leap second 
23h 59m and 60s will be followed one 
second later by Oh Om and Os. When a 
negative leap second is necessary 23h 59m 
58s will be followed one second later by 
Oh Om Os. 

Semiconductor plant expands 
In phase two of a development 
programme a further 90,000 sq.ft. has 
been added to Mullard's power and 
microwave semiconductor plant at 
Bramhall Moor Lane near Stockport. The 
total area now available to Mullard at 
Stockport plant is 160,000 sq.ft. and as a 
result a factory a mile away is to be 
closed. Mullard do not intend to take on 
more staff in the area at the moment. Of 
the 700 staff (40% women) more than 
20% are qualified to H.N.C. or degree 
standard. 

Time -in -sync clock 
The research institute of AEG -Telefunken 
has developed a clock (called the Tele- 
chron) that would seem to render obsolete 
all present clocks intended for domestic 
or even professional purposes. It is 

relatively inexpensive, it is portable, it 
can have the accuracy of an atomic clock 
and if switched off for a period and then 
switched on again will indicate the correct 
time within two seconds without resetting. 

The clock relies on the fact that full 
information about every second, minute 
and hour can be transmitted in only 30Hz 
of bandwidth by existing television and 
radio transmitters in pulse coded form. 
No additional filters are needed at either 
the transmission or the receiving end. A 
clock would consist of a simple receiver, 
a shift register, a storage register, a digital 
display and some logic. 

In the case of TV transmtte.s the time 
information would be inserted at the end 
of a frame. 
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Communication '72 
Communication '72, the conference and 
exhibition to be held in Brighton from the 
13th to the 15th June, is to be opened by 
Earl Mountbatten. The oonference, which 
covers military and civil radio 
communications (point -to- point, mobile 
and data) and associated test equipment 
has been jointly organized by Electronics 
Weekly and Wireless World. The 
conference programme and application 
forms for tickets for the exhibition (free) 
and the conference (£25) will be available 
from the exhibition organizers E. T. V. 
Cybernetics Ltd., 21 Victoria Road, 
Surbiton, Surrey, in April. 

Seminex 
A series of seminars and an exhibition 
devoted entirely to semiconductors is to be 
held in London at the Criterion (Piccadilly 
Circus) between the 17th and 21st of 
April. 

The exhibition will be a simple affair, 
each company being restricted to a 
maximum of 30ft of table space on which 
to display their wares; there will be no 
large stands. 

The seminars have been divided into 
sessions by subject as follows: 17th a.m. 
linear i.cs, p.m. hybrids; 18th m.o.s. all 
day; 19th memories all day; 20th a.m. 
digital i.cs, p.m. opto-electronics; 21st 
discrete semiconductors. Tickets for the 
seminars cost £5 /day and are available 
from E. Steadman, Seminex Booking 
Office, 17 Dungannon Drive, Thorpe Bay, 
Essex. (Tickets for the exhibition alone 
cost 40p.) 

Companies taking part include: 
Emihus, Fairchild, Ferranti, General 
Electric, General Instrument, Intersil, ITT, 
Lucas, Microwave Associates, Microsys- 
tems International, Mullard, Plessey, 
RCA, Signetics, Texas Instruments, 
Toshiba, Welwyn Electric, and Westing- 
house. 

Intercon '72 
Nineteen U.K. electronics companies have 
registered for the I.E.E.E. '72 Intercon 
Exhibition and Conference to be held at 
the New York Coliseum from March 20th 
to 23rd. This will be the fifth year in 
succession that the Electronic Engineering 
Association, in co- operation with the 
Department of Trade and Industry, have 
organized a U.K. representation at the 
exhibition. U.K. companies taking part 
are: Avdel Marketing, Auto Precision, 
Birch Stolec, Bryans Southern Instru- 
ments, Cossor, Dek Printing Machines, 
Electrolube, EMI, Ferranti, FieldTech, 
Gordos, Jermyn, London Electrical 
Manufacturing, Marconi, Plessey, Vickers, 
Wayne Kerr and SDC Electronics. 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, April 1972 

How to Simplify Logic Circuits 
Introducing the decision -accounts table 

by N. Darwood* 

The theory of logical circuits is sometimes 
called switching logic. This is because the 
function of a combination of switches, such 
as is shown in Fig. 1(a), is easily described. 
Whether the components of which it is 
finally built are NAND, AND or OR 
gates or switches, the description of a 
logical circuit is the same. To explain : two 
switches in series make an AND gate, Fig. 
2(a); two switches in parallel make an OR 
gate, Fig. 2(b). A switch which is short- 
circuit when `on' and open -circuit when 
`off makes a logical inverter, Fig. 2(c). 

Although the individual switches of a 
circuit may switch at electronic speeds, the 
function, i.e. the logic of the circuit, is 
described as though it is static and such 
that there is continuity across the circuit; 
the circuit is then said to be `on'. For 

A o--a1# 

(b) 
Fig. 1. All the possible switch states in these 
two (equivalent) combinations are shown 
in the truth table (first two tables in the 
text). 

example, the logic of Fig. 1(a) is : either (A 
and B) or (A and C) which is written in 
shorthand as AB + AC. An instance of the 
usefulness of switching theory is to fac- 
torize AB +AC into A(B +C), which is 
simpler to construct -Fig. 1(b). 

In the paper and pencil analysis of a logic 
circuit, it is sometimes useful to consider 
all the possible combinations of states of 
the switches. In the circuit of Fig. 1(b) there 
are three switches, A, B and C. All the 
possible states are shown below. Also 
shown is the condition of the circuit in Figs 
1(a) and (b). 

A B C AB +AC 

off off off of 
on off off off 
off on off off 
on on off on 
off off on off 
on off on on 
off on on off 
on on on on 

Rather than having to write many `on's and 
`off's, it is usual' to use 1 for `on' and 0 for 
'off'. Whence the above table becomes 

Truth table for circuits of Fig. 1 

State A B C AB+AC 

0 0 0 0 o 
1 1 0 0 o 
2 0 1 0 o 
3 1 1 0 1 

4 0 0 1 o 
5 1 0 1 1 

6 0 1 1 o 
7 1 1 1 1 

From the above table we can describe the 
logic of Fig. 1 as being on when the switches 
are in state 3 (i.e. 110 in binary form where 
the least significant bit is on the left), state 5 

or state 7. This is the truth -table. One way 
of designing a logic circuit is to write out 
the truth -table which shows all the possible 
states of the switches, then to enter the 
required `on' or `off circuit condition. 
Suppose a table as shown below is required. 

Truth table 2 

State A B C 

0 0 0 0 o 
1 1 0 0 1 

2 0 1 0 1 

3 1 1 0 o 
4 0 0 1 

5 1 0 1 

6 0 1 1 

7 1 1 1 o 

The first step would be to derive a logical 
expression by extracting the states of the 
switches A, B and C that will produce an 
`on' condition. From the table the circuit - 
on conditions are 

states : 1 or 2 or 4 or 5 or 6 

logical expression : ABC +ABC +ABC+ 
ABC + ABC 

Armed with this expression we can draw 
the logic diagram. There are five terms in 
the expression, hence five AND gates which 
feed into a five input OR gate are needed. 
The logic diagram is shown in Fig. 3. The 
logic diagram may now be converted into 
some other type of logic using, say, NAND 

Decca Navigator Co. Ltd. 

17? 

Fig. 2. In writing the logic diagram 
equivalent of switch diagrams, the notation 
shown is used. 

Fig. 3. To draw a logic circuit, the `on' 
condition is normally written from the 
desired truth table. Truth table 2 gives an 
expression with five `on' terms, realised by 
the logic gates shown. 

gates. The conversion technique is a separ- 
ate branch of logic circuit theory. 

Returning to the logic diagram of Fig. 
3, the circuit uses six logical elements. 
Using the truth -table or the rules of Boo- 
lean algebra (for example AB + AC = 
A(B +C); A +A = 1, A +A = A) the full 
expression can be simplified, for example, 
to AB +AC +ABC +BC. The logic dia- 
gram of this expression, logically equivalent 
to Fig. 3, is shown in Fig. 4. Thus we can 
have two different, but logically equivalent, 
expressions one of which is simpler to 
construct than the other. 

The question can be asked -are there 
other different ways a logical circuit can be 
built? Many methods exist for finding if a 
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simpler logical expression is possible, e.g. 
the Harvard method2; but they require a 
knowledge and a skill of Boolean algebra 
which usually only professional logic de- 
signers, or logicians, attain through con- 
stant practice. 

Decision -accounts table 
However, a new approach to the problem 
is being made, whereby not only are simpler 
expressions derived but also all the other 
equivalent expressions can be listed. This 
gives a complete analysis of the circuit. A 
table lists all the states to which a particular 
logic term, such as AC, applies -in this 
instance states 4 and 6. (See logic tables 
opposite for three factors.) The table does 
not contain the states to which expressions 
apply, found by looking up the states for 
each term. To illustrate: the expression 
derived for Fig. 4 is 

AB +AC + ABC +BC 

Enter the tables at the section for three 
factors A, B and C, with each term, and 
extract the corresponding state, thus 

AB = 1,5 
AC = 4,6 

ABC = 2 
BC = 4,5 

Therefore the expression, when implemen- 
ted in hardware, will be on for states 1, 2, 4, 

5 or 6, see Fig. 3. 
Having found the states that apply to the 

circuit, to find logically equivalent expres- 
sions reverse the procedure by entering the 
tables with the states 1, 2, 4, 5 and 6, and 
extract all the terms that apply, as shown 
below. 

Decision -accounts table 1 

State no. 
1 2 4 5 6 term found 

AB 
J AB 

BC 
J AC 

Now as long as we take a combination of 
these terms that account for all the required 
states, then that combination will suffice. 
For example, the three terms AB, AB and 
BC suffice. The circuit, Fig. 5, uses less 
hardware than Fig. 4. 

The above table is called a decision- 

Fig. 4. The logic circuit of Fig. 3 could be 
simplified by using the rules of Boolean 
algebra on the logic expression of truth 
table 2, resulting in five instead of six gates. 

Fig. 5. To find other equivalent expressions 
or logic circuits of Fig. 3, a `decision - 
accounts' table is compiled using logic 
tables which show all the terms that account 
for the required states. This allows the 
simpler circuit shown to be drawn. 

accounts- table. In conjunction with the 
logic table, they form a Boolean expression 
simplification method3. The tables are 
easily derived4. This same decision pro- 
cedure is useful also to programmers and 
systems analysts who have to formulate 
and programme complex logical decisions. 

By extending the method we look for 
other expressions, perhaps simpler or per- 
haps just as simple but different, that will 
produce the same output for the same com- 
binations of switch states. Because this is a 
new procedure it may be a little difficult to 
grasp. One logical law need be used to per- 
form the manipulation. The law is X + XY 
= X, which allows us to eliminate a term if it 

is ORed with a factor of itself. The logic 
diagram of this law is shown in Fig. 6, in 
terms of switches and gates. If, for clarity, 
we label the rows of the decision -accounts 
table P, Q, R and S, then a more complex 
instance of the absorption law, as it is 

called, could be 

PQS +PQ = PQ 

Having drawn up the accounts table, we 
can now calculate the different ways of 
constructing the logic of Fig. 3. (The ex- 
ample is purposely obvious to show the 
reasoning). The accounts table, re- labelled, 
is 

State 
Row 1 2 4 5 6 

P 

Q 
R 
S 

J J 

J J 

J J 

J J 

The first column is accounted for by row P, 
the second by Q 
the third by R or S (= R + S) 
the fourth by P + R 
and the fifth by Q + S. 
Also we have to account for the first 
column and the second and the third, and 
so on. Hence an expression for this par- 
ticular decision -accounts table could be 

P Q (R+ S)(P+ R)(Q+S) 

which can be expanded to 
(PQR +PQS)(PQ +PS +RQ +RS) = 

PQR +PQRS +PQR +PQRS +PQS 
+ PQS + PQRS + PQRS 

= PQR + PQS (by application of the ab- 
sorption law, X + XY = X). The final ex- 
pression PQR +PQS shows that either 
rows P, Q and R or rows P, Q and S may be 
used to construct the initial logic expression. 
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Because P = AB, Q = AB and R = BC, 
then one expression that could be used is 

AB + AB + BC 

or, alternatively, because S = AC, the 
following expression could be used 

AB +AB +AC 

That the alternatives are equivalent to the 
original may be proved by the truth table, 

Fig. 6. In extending the decision -accounts 
technique the basic Boolean absorptive law 
X+ XY = X is used, which allows 
elimination of a term which is ORed with a 
factor of itself. 

Fig. 7. In finding equivalent expressions for 
this circuit, the decision- accounts table 2 
shows it can be achieved in either of two 
ways with one gate less. 

or by showing via the logic tables that the 
three expressions produce the same states, 
which is the same thing. 

Further example 
Suppose the example is the circuit shown in 
Fig. 7; the Boolean expression is derived 
from the circuit as 

AC +AB +BC +AB 

Enter the logic tables at the section for 
three factors A, B and C to extract the 
states to which each term applies 

AC = 1,3 
AB = 1,5 
BC = 2,3 
AB = 2,6 

Therefore the expression is ON for states 
1, 2, 3, 5 or 6. Next draw up an accounts 
table. To ease the working the rows are 
labelled P, Q, R and S. 
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Logic tables 

two factors 
O =AB 
1 =AB 
2 = AB 
3 = AB 

three factors 
0, 1 = BC 
0,2 =AC 
0,4 =AB 
1,3 =AC 
1,5 =AB 
2, 3 = BC 

O =ABC 

0, 1 = B 
0,2 =A 
1,3 =A 
2, 3 = B 

2, 6 = AB 
3, 7 = AB 
4, 5 = BC 
4, 6 = AC 
5, 7 = AC 
6, 7 = BC 

0, 1, 2, 3 = C 
1 = ABC 0,1,4,5=8 
2 = ABC 0, 2, 4, 6 = A 
3 = ABC 1, 3, 5, 7 = A 
4 = ABC 2, 3, 6, 7 = B 

5 = ABC 4,5,6,7=C 
6 = ABC 
7 = ABC 

Decision- accounts table 2 
State 

Row 1 2 3 5 6 Term 

P 
Q 
R 
S 

' 

AC 
AB 
BC 
AB 

The accounts 
able 

expression is 

(P +Q (R +S)(P +R) QS 
= (R+ S) QS (P +QR) 
= QS (P +QR) = QSP +QRS 

The final expressions show we can construct 
the circuit by either rows Q, R or S, i.e. 

AB + BC +AB 

or, alternatively, from rows Q, S and P, i.e. 

AB +AC +AB 

On looking back at the accounts table, it is 
intuitive that to account for each column 
('on' state of the switches) at least once, 
then rows Q and S are essential (called 
prime -implicants in the literature). Rows 
Q and S account for states (columns) 1, 5, 2 

and 6, leaving state 3 outstanding. With the 
prime implicants we may choose either 
row P or row R. Hence Q & S & (P or S) is 

the choice of decisions. 
Readers may like to simplify and /or find 

alternative expressions for the following 

AB +AC +BC 
AB +BC +BC +AB 
A +BC +AB 
ABC + ABC +ABC 
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Letters to the Editor 
The Editor does not necessarily endorse opinions expressed by his correspondents 

Universal meter amplifier 
A. J. Ewins's universal meter amplifier 
(February page 61) seems to be one of the 
more attractive of such designs. However, 
there are one or two points which worry 
me. 

I am puzzled by his use of a 
half- rectifier /half -resistor bridge, instead of 
a full rectifier bridge, for the meter 
movement circuit. He has certainly 
reduced to a half the pedestal voltage to be 
overcome in the diodes, but to achieve this 
he has reduced the effective sensitivity of 
the movement to nearly a third. Thus, to 
achieve the same degree of accuracy at the 
lower end of the scale the open loop gain 
has to be half as much again as with a full 
bridge. This amounts to almost 5dB. (And 
to clinch the argument, suitable diodes, 
when bought in quantity, are much 
cheaper than resistors!) 

It is true that his development of this 
part of the circuit in Fig. 4 (i.e. the 
insertion of 1kS2 between the two diodes) 
gains him more with a hybrid bridge than 
it would with a full bridge, but with the 
values given he is in fact only just 
regaining that 5dB_anyway! 

1/ 

The full bridge circuit has other useful 
advantages. One of the weaknesses of the 
overall design is that the circuit cannot 
isolate a.c. from d.c. (a feature which is 
occasionally of great value). A two -pole 
three -way, switch inserted as shown at the 
centre of a full rectifier bridge circuit 
overcomes this difficulty together with that 
of polarity indication. Its positions 
represent d.c. +, a.c., d.c.-, and the need 
for a further diode, normally 
short -circuited, is obviated. The same 
switch assembly can cope with the 
switching for d.c. isolation shown in the 
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author's Fig. 5. The net result is very 
much more versatile for very little extra. 

A further thought occurs to me. Surely 
what Mr Ewins is doing is simply to 
design, around a basic i.c., a high quality 
op -amp. Is it not possible that a standard 
package i.c. op -amp, with a couple of 
source followers tacked on the front, 
would do the job as well at considerable 
saving of money, space, and circuitry? If 
one were prepared to accept a minimum 
viable reading of 50mV at 100kHz (and 
5mV at 10kHz) a simple 741 could be 
used as the centre of the circuits of Figs 4 
and 6. Other i.cs might, however, be 
more satisfactory. 
Giles Hibbert, 
Oxford. 

The author replies: 
I am glad of the opportunity Mr Hibbert's 
letter gives me to comment on one or two 
further points of possible interest in 
connection with my universal meter 
amplifier design. 

First, let me explain my thinking behind 
the use of the half -diode /half- resistor 
bridge. The amplifier was specifically 
designed around the Avo Model 9 meter 
movement which needs a 10k S2 shunt in 

order to achieve the required damping and 
sensitivity of 50µA. Tapping the 10k S2 

resistor at the centre only reduces the 
current sensitivity of the meter by half to 
100µA. Admittedly, in terms of the 
meter's basic sensitivity of 37.5µA, the 
sensitivity of the circuit is decreased by a 
factor of 100/37.5, i.e. 2.67, and if any 
other meter movement were used the 
circuit arrangement would not be as 
attractive. However, there is another point 
worth considering. Mr Hibbert says that 
by decreasing the sensitivity of the meter 
circuit the open loop gain of the amplifier 
has to be half as much again to achieve 
the same degree of accuracy at the lower 
end of the scale. In this he is not altogether 
correct since in this case it is voltage gain 
that is important and not current gain. By 
replacing two diodes with two resistors I 
have admittedly reduced the current 
sensitivity of the meter circuit, but I have 
effectively increased the voltage sensitivity, 
which is more important. (I am aware that 
the basic meter movement shunted by the 
10k S2 resistor, tapped in the centre, has a 
decreased voltage sensitivity of 37.5 AA 
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switch position 

t 

2 
3 

Fig. 1. 

function 
d.c.+ 
a.c. 
d.c.- 

X 8333 ohms, which is approximately 
equal to 312mV, as opposed to its basic 
voltage sensitivity of 125mV. However, 
the removal of a diode and its associated, 
approximate, 600mV drop has the greater 
effect.) I am able further to effectively 
increase the voltage sensitivity of the 
circuit by forward biasing the two diodes 
in the circuit. It would not be possible to 
forward bias all four diodes in a full -bridge 
rectifier. 

Mr Hibbert's suggestion for making the 
circuit give indications of d.c. -, a.c. and 
d.c. + is a good one. The use of the 
half - diode /half -resistor bridge does not 
preclude this possiblity, see Fig. 1. 

Mr Hibbert is quite correct in his 
assumption that the circuit is basically a 
high- quality operational amplifier, but the 
substitution of a standard package i.c. op- 
amp is not so straightforward. Apart 
from the fact that at the time of designing 
the circuit I had not had occasion to use a 
standard op-amp there is the point that 
they are awkward to balance for open - 
and short- circuit conditions, which is the 
requirement of the circuit of Fig. 3 of my 
article. A further, most important, point is 
that their output impedances are normally 
low and it is a requirement of both my 
final circuits that, for good linearity, the 
output impedances should be as high as 
possible before the application of negative 
feedback. However, since designing my 
original circuits I have given some thought 
to the possible use of standard op -amps. 

+9V 

Provided source -followers are used in 
front of the op -amp, giving high input 
impedances and eliminating the zero 
balancing problem, the appended circuits 
of Figs. 2 to 4 can be used for increasing 
the output impedance of the standard op- 
amp. 

The circuit of Fig. 4 is the simplest 
because the TAA861 op -amp requires an 
external load resistor and it is a simple 
matter to make this a constant -current 
source. All three output stages will 
considerably increase the open loop 
voltage gain of the final circuits and it 
should be possible to increase the basic 
sensitivity of the amplifiers as Mr Hibbert 
suggests. I have recently constructed a 
millivoltmeter of 50mV sensitivity using 
the high output impedance circuit of Fig. 2 
and a 709 op -amp. With a 1mA meter and 
a full -diode bridge the frequency response 
was from d.c. to 20kHz and the linearity 
excellent. Zero drift was no problem at all. 
A. J. Ewens 

Imported equipment 
Recent years have witnessed a large influx 
of foreign electronic equipment into this 
country especially in the audio field. While 
most of this equipment functions well most 
of the time, occasionally one comes across 
rather woebegone individuals who, in good 
faith, have purchased imported equipment 
which has, through no fault of their own, 
deteriorated and in many cases ceased to 
function. 

Out of sympathy and understanding 
one offers to help find the cause of the 
trouble in the malfunctioning equipment, 
or to suggest that a recommended 
electronic repair firm would surely put the 
item back into good working order. This 
latter idea is usually greeted with varying 
degrees of derision, several attempts 
having been made in this direction. One 
learns that the estimates have been 
prohibitive to the extent that it would be 
cheaper to buy another unit or that the 
firm contacted have no knowledge of the 
brand concerned and hence will not 
undertake the repairs needed. 

One returns to the former offer of help, 

+9V +9V 

TAA 

output 861 Output 

Fig. 2 Fig. 3 

Figs. 2 -4 are possible high- impedance output 

Fig. 4 

stages using a standard op -amp at the front 

and is immediately confronted with a piece 
of equipment which certainly has an 
accompanying basic circuit diagram, but 
strangely no testing information or data. 
Closer examination reveals individual 
component brand names which are not 
unknown but on the other hand not easily 
obtained even via foreign component 
distributors. 

What is one to do then? The first task 
is to discover working tolerances, 
especially with regard to the transistors 
used. Many foreign transistor manufactur- 
ers have agencies from where it might be 
reasonably expected to acquire informa- 
tion. One writes or telephones and 
discovers that only the types of transistor 
(which are limited) used in their own 
equipment are obtainable and information 
about even those types is far from 
complete. No, the types that one 
mentioned are not marketed in this 
country and no information is available 
other than from the parent company. How 
long must one wait before an answer of 
some description is received? Perhaps 
three months one is told. Net result, return 
to square one. 

Substitution manuals are consulted next 
and the characteristics of the proposed 
substitution component carefully studied. 
All may be well but there is always the 
underlying feeling that this procedure is 
quite unsatisfactory. 

Finally, through the good offices of the 
embassy or trade delegation one obtains 
the address of the company which 
manufactures the equipment. A letter is 
posted indicating what information is 
required and also mentioning that 
reasonable cost incurred by the company 
for a reply will be borne. One waits, and 
waits. A fortnight, a month goes by, two 
months, three months and yet four months 
and still no reply! 

Is it that the exporters have so many 
very closely guarded secrets or that the 
foreign exporters could not care less about 
their equipment once it has left their 
shores? 
S. Braidford, 
Wotton- under -Edge, 
Gloucester. 

TV standards abroad 
I would like to bring to the notice of your 
English readers who are contemplating 
emigrating to New Zealand the matter of 
television receivers. I have had quite a 
number of sets brought to me for con- 
version to N.Z. standards which have been 
sold, as suitable for our conditions, by 
English firms. Unfortunately this is often 
not easy or cheap and the owner generally 
has a set which is as dear as one on the 
market here and no spares available. 

So for the information of your readers 
I'd like to pass on the details of our. 
standards. We use 625 lines but only on 
v.h.f. Channel 1 (44 to 51 MHz), Channel 2 
(54 to 61 MHz) and Channel 3 (61 to 
68 MHz). Channels 4 to 9 are between 
174 and 216 MHz so that a BBC2 u.h.f. 
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set is useless here. There are some European 
models which are usable and need minor 
adjustments to the three lower channels 
(for Channels 2, 3 and 4 European) but 
in our Channels 4 to 9 the channel switch 
only has to be set to the next highest channel 
to get satisfactory reception, e.g. EU7 is 
NZ6. Our sound i.f. is 5.5 MHz. 

I am surprised that so little is known of 
the New Zealand situation in the U.K. 
and I have as mentioned come across 
people who have been told because the 
,set operates on 625 lines in the U.K. it 
will work on 625 lines in N.Z. A similar 
situation would prevail for anyone going 
to Australia as they have the 625 -line and 
5.5 MHz system but have 13 channels 
some of these being in the v.h.f. f.m. band. 
Many of their channels are close to the 
N.Z. ones and sometimes cause inter- 
ference even over 1200 miles. I have a 
very well known English TV in my `junk 
box' which was bought in London for £50 
and the only thing 625 on it is the label on 
the systems change knob. The 625 adaptor 
was not even in the receiver! Unfor- 
unately when this was pointed out to the 
firm they just said they didn't accept 
responsibility as the `salesman had left'!! 
B. E. Graham Goodger, 
Lower Hutt, 
New Zealand. 

Automatic telephone 
exchange 
In the February issue I read with great 
interest the article on the design of a 
`Miniature automatic telephone exchange' 
by G. F. Goddard, and was most 
impressed with its simplicity. 

However, as all relays in use are P.O. 
type 3000, with open springsets, I would 
suggest that the method of switching on 
the mains power unit is changed as the 
existing arrangement is potentially 
dangerous. 

Across the springsets of relays RLA 
and RLB both 245 V a.c. and 50V d.c. are 
to be found. In addition to the life of these 
contacts, RLA/1 and RLB /1 (live side 
245V) being reduced unless heavy -duty 

material is used, there is a very real danger 
of intending constructors receiving a nasty 
shock at mains voltage when working on 
the exchange, or alternatively shorting the 
245V a.c. with the 50V d.c., due to the 
close proximity of this type of springset. 

Although my suggested circuit 
modification requires the use of two 
additional relays (MSA and MSB) I feel 
the additional cost is more than offset by 
the improved safety factor as it is possible 
to mount these relays remote from the 
telephone switching relays. The type of 
relays used could be either heavy duty 
octal types, or mercury wetted contact 
relays, both having protective covers over 
their contacts, and a coil resistance of 
3.3kW1 or more. 

Also, the circuit diagram in Fig. 3 

shows contact RLJ /3 as a normally open 
type. This would have to be normally 
closed otherwise on lifting the handset of 
any of the telephones, uniselector U1 
would continually drive as the coil of relay 
RLC has no path to -50V to operate on 
finding the calling extension. 
N. Monk, 
Kettering, 
Northants. 

Incremental computer 
The object of designing a hybrid computer 
is to improve the methods of processing 
information. 

Accurate processing presupposes 
accurate input data - may we therefore 
point out that the development for which a 
grant has been given by S.R.C., to which 
you refer on p.112 of the March issue, is 
being carried out jointly by the University 
of Surrey (not Sussex as you stated) and 
Cranfield Institute of Technology. 
W. F. Lovering & R. E. H. Bywater, 
University of Surrey, 
Guildford. 

Stereo decoder 
Readers who have built the phase locked 
stereo decoder (Sept. 1970) may have 
noticed the decoder will `blink' while the 

-r 
.1. 

RLA/i RLB 

exch battery 
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receiver is being tuned. This is annoying 
when making fine tuning adjustments: e.g. 
during mono reception the decoding 
process is allowed with deterioration in 
s /n ratio; and during stereo reception, if 
tuned, the decoder momentarily resorts to 
mono operation. 

The fault is caused by large d.c. 
changes (generated at the f.m. detector 
during tuning) being differentiated by C, 
and thus `fooling' the in -phase lock 
detector IC,. 

Fortunately the cure is simple: a 
47,000pF capacitor should be added in 
series with R. 
P. Lacey, 
Crediton, 
Devon. 

Books Received 
Rader Data Reference Book (3rd edition) by 
G. R. Jessop contains data presented in the 
form of graphs, tables and charts with only 
sufficient text to permit its effective use. The 
aim is to provide as wide a range of material as 
possible, which if sought by the normal means 
would involve a lengthy search through many 
volumes. It has been assumed that the reader 
will have sufficient fundamental knowledge for 
the direct application of data and where 
theoretical information on any subject is 
required the reader is referred to the 
appropriate reference books. A section 
contains a comprehensive list of frequencies 
allocated to radio and TV broadcasting 
stations in the United Kingdom, channel 
information on world television systems and 
amateur frequency allocations in the U.K. 
Pp.150. Price £1. Radio Society of Great 
Britain, 35 Doughty Street, London WC1N 
2AE. 

Radio, Television and Audio Test Instruments 
(2nd edition) by Gordon J. King is essentially a 
practical guide and is written with the emphasis 
on application and testing methods. In some 
cases it has also been necessary to consider 
various design and circuit features, so that the 
reader may fully appreciate the scope and 
diversity of application of the instrument. 
Chapter subjects include d.c., a.c. and 
electronic meters, signal generators, oscillo- 
scopes, and component testing. There is also a 
comprehensive section on instruments for 
colour television and audio measurements (new 
to this edition). Most chapters have been 
modified from the first edition and some have 
been rewritten. Pp.199. Price £3.80. The 
Butterworth Group, 88 Kingsway, London 
WC2B 6AB. 

The Arlington Dictionary of Electronics takes 
a middle line between oversimplified definitions 
and definitions which, while complete are 
highly technical. The terms included cover a 
wide range of electronic systems and networks 
(active and passive networks, control and 
telemetry systems, analogue and digital 
computers and communication systems) and 
also touch on applications in fields such as data 
processing, acoustics and medicine. Mathe- 
matical descriptions are provided where helpful 
and there are numerous pictorial representa- 
tions and circuit diagrams. Pp. 171. Price £3. 
Arlington Books (Publishers) Ltd., 38 Bury 
Street, St. James's, London, S.W.1. 
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Electronic Building Bricks 
21. The closed -loop follower 

by James Franklin 

In industrial and domestic equipment we 
sometimes wish to make an output 
variable automatically `follow' an input 
variable - to go through the same pattern 
óf change with time in strict 
proportionality (i.e. with a constant ratio 
of output value to input value). To 
illustrate the idea some examples of 
followers' are shown in Fig. 1. In a 
servomechanism (a), the output variable 
could be mechanical displacement 
providing high power (e.g. moving a large 
load), which is following an input 
displacement of low power, such as a 
manually- operated lever. At (b) is an 

INPUT FOLLOWER OUTPUT 

I ow -power 
mechanical 
movement 

desired value 
set by 

electrical 
quantity 

servo- 
mechanism 

high -power 
mechanical 
movement 

low -power 
electrical 

signal 

process 
controller 

fixed 
reference 
voltage 

electronic 
amplifier 

voltage 
stabilizer 

( a) 

controlled 
variable 

e.g. temperature, 
speed 

Fig. 1. Examples offollowers. 

(b) 

high -power 
electrical 

signal 

(c) 

stabilized 
supply 
voltage 

(d) 

electronic controller as used in industrial 
process control. Here the output variable 
`follows' the input variable in that it stays 
fixed in a constant ratio to the adjustable 
electrical input value. If the input variable 
is re -set, usually by hand, to some new 
desired value the output variable changes 
correspondingly and remains constant at 
the new value. At (c) is an electronic 
amplifier as used in radio and television: 
the high power output signal must 
accurately follow the low power input 
signal, otherwise distortion of the signal 
waveshape will occur. Finally at (d) is a 

'Not to be confused with certain electronic circuits 
with this name, e.g. emitter follower, cathode 
follower, source follower. 

input subtract variable 
output value 

from 
input value 

difference 
value atuve 

device 

output 
variable 

take proportion 
of output value 

(up to 100%) 

Fig. 2. Basic principle of the closed -loop 
follower. 

voltage stabilizer for the power supply of 
electronic equipment. This is similar to (b) 
in that its output variable `follows' the 
input variable, a fixed reference voltage, 
by staying constant at a voltage 
proportional to that reference voltage. 

How can the engineer be certain that 
the output variable is indeed accurately 
following the input variable? For 
example, in an electronic amplifier, as 
described in Part 9, if there is a non -linear 
relationship between the power changes in 
the high -power circuit and the power 
changes in the low -power circuit the 
output variable will certainly not follow 
the input variable - the amplifier will 
introduce distortion. A basic method 
adopted to ensure accurate following is 
shown in Fig. 2. This is to compare 
continuously the output variable, or a 
proportion of it, with the input variable, 
subtract the output value from the input 
value (see Part 14) and use the difference 
value as the input to the active device. (By 
active device we mean a motor, linear 
actuator, flow valve, electronic amplifier 
etc. according to the nature of the 

TIME 

(a) 

permanent 
difference 

value 

TIME 

(b) 

Fig. 3. The permanent dj/J'erence value 
required in a closed -loop follower: (a) the 
input variable and (b) the output variable. 

follower.) Consider now what happens if 
the output variable does not follow the 
input variable. If for a given increase of 
the input variable, the output variable 
increases disportionately, the magni- 
tude of the fraction sent back to the 
subtractor is also increased and so the 
difference value is reduced in magnitude. 
Since the active device is controlled by the 
difference value, the magnitude of the 
output variable is reduced Thus an 
automatic correction has taken place. 
Conversely if the output variable 
decreases disproportionately for a given 
input variable decrease, the fraction sent 
back to the subtractor will also be 
decreased, the difference value will be 
increased and the magnitude of the output 
variable will be increased - again an 
automatic correction. 

It might be thought that the system 
should operate to make the difference 
value become zero, since this would show 
that the output was exactly the same as 
the input. In fact this cannot be, first 
because permanent zero input to the 
active device would mean permanent zero 
output, which would be useless. Hence a 
small difference value must always be 
maintained, and this is illustrated in Fig. 3. 
The smaller the difference value the more 
accurate the follower, so to permit an 
extremely small difference with the 
required output value the active device 
must be designed to magnify its input as 
much as possible. Another reason for the 
presence of a difference value is that in a 
practical system, such as an electro- 
mechanical positioner, information takes 

J 
m 

D 

z 

overshoots 

gradual 
build -up 

TIME TIME 

(a) (b) 
Fig. 4. Two possible transient errors (b) 
when a closed -loop follower responds to a 
sudden change in the input variable (a). 

time to travel through the active device 
and back to the subtracting device. 
Some of this delay could be caused by 
components which have electrical or 
mechanical reactance (see Part 7) and this 
causes a transient error when the follower 
is responding to a sudden change in the 
input variable. Two possible examples of 
this are shown in Fig. 4 (b), one being a 
gradual build -up of the output variable 
and the other a series of overshoots. 

Because in Fig. 2 information flows 
from the output back to the input a loop is 
formed, and the method is known as 
closed -loop control. It goes under various 
names in particular apparatus (sometimes 
depending on what the input and output 
variables are), such as error -correcting, 
null- seeking, self -balancing, servomechan- 
ism, automatic regulator, phase -locked 
loop, automatic gain control, automatic 
frequency control, and negative feedback 
(the word `negative' being derived from 
the subtraction process mentioned above). 
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F.M. Tuner Design 
by L. Nelson -Jones, F.I.E.R.E. 

- 12 Months Later 

The author of the articles on the stereo f.m. tuner design (April, May 1971) looks back on the 
12 months since the design was published and gives some hints on getting the best from the design. 
Cures are listed for the small number of troubles - out of nearly 2,000 tuners for which parts have 
been sold - experienced by readers. Test voltages are also given as well as dial mechanism and 
stereo decoder moytling details. A solid -state tuning indicator is described separately on pages 
182 and 183. 

This tuner has been made by many of the 
readers of Wireless World and, inevitably., a 
few of these tuners hive given trouble. Most 
of these troubles have been traced to com- 
ponent faults, or errors in construction, but 
two faults in particular have recurred in a 
number of cases. One of these is concerned 
with oscillator tracking, and the other an 
instability, apparently in the r.f. section, 
but which is very difficult to track down. 

Oscillator tracking 
In many cases it has not been possible to 
get the oscillator to quite reach 108 -MHz 

tuning 
capacitor 

oscillator 
trimmer 

coverage while at the same time covering 
down to 87.5MHz, because the oscillator 
coil could not be closed up enough without 
shorting. The first attempt to increase the 
inductance of the oscillator coil was to 
reverse the direction of winding thus giving 
about an extra half turn. This proved to be 
too big an increase resulting in the coil not 
being able to be reduced in inductance 
sufficiently even with the turns highly ex- 
tended. The next move was to increase the 
diameter of the coil some 15 %, but this too 
proved non -effective due to the close prox- 
imity of the tuning capacitor body, and in 

18s.wg.tinned copper 
spacing between turns (X) 

Is approx. half wire 
diameter 

Tra 

4k7 

2.5mm 

5mm 

B6mm 

tap 

TOP VIEW 

Fig. 1. For those who cannot tune to 108MHz, inductance of oscillator coil can be increased by 
moving it further away from the printed board. 

5mm 
inside dia. 

100k 

ferrite bead 

E 

c3 tuning 
capacitor 

-- E 
ferrite bead 

solder 

Fig. 2. In some cases unwanted oscillation at around 500MHz hás caused odd effects, and has 
been cured by adding a ferrite bead as shown (see also photograph). 

fact an appreciable drop in inductance was 
noted. Finally it was found that the very 
small increase in inductance needed could 
easily be obtained by standing the coil 
further away from the printed circuit board. 
Instead of mounting the coil so that the 
turns are 2.5mm clear of the board, as 
described in the original article, it should 
be mounted with 5 to 6 -mm clearance. The 
coil should now track easily with the turns 
spaced from one another by about half a 
wire diameter. The r.f. coils both track 
normally with the turns spaced by approxi- 
mately one wire diameter. In each case this 
is about the `natural' length of the coils. 

In existing tuners it will be necessary to 
remove the oscillator coil and fit a new one 
to act this cure as it is unlikely that the 
existing coil will have sufficient surplus lead 
length: Take great care when removing the 
leads from the board. The simplest way in 
my experience is to cut the coil off leaving a 
reasonable lead length, and then to remove 
each lead separately, being very careful to 
pull the lead through the board from the 
component side (never from the copper 
circuit side). This minimizes the risk of `pad 
lifting'. The holes are then cleared of solder, 
being careful not to increase the hole dia- 
meters, and a new coil fitted in the normal 
manner but with the increased clearance. 
Fig. 1 shows the amended mounting details 
for the coil. 

Instability 
This fault has proved a very elusive one 
which nearly always shows up only at the 
upper end of the frequency coverage. It can 
also show up as an excessive noise level, 
with more than a reasonable number of 
spurious responses, but with the tuner 
working quite normally on strong signals. 
Most readers deduced that the mixer was 
unstable, others that it was the r.f. stage, 
and some that the oscillator was squegging, 
which can give a similar effect. In fact it 
seems likely that all three stages are in- 
volved, as the oscillation is almost certainly 
not at the normal carrier frequencies for 
which the receiver was designed but around 
500MHz. 

It is extremely hard to track down the 
exact mechanism, but it appears that it is 
usually associated with f.e.ts having higher 
than average gain in this u.h.f. region. An 
f.e.t. differs from a bipolar device in that the 
drop off in gain with frequency is much 
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more sudden. A device such as those used in 
the tuner r.f. and mixer stages can have 
barely reduced gain up to say 450MHz, 
above which the gain rapidly reduces so 
that little gain exists at say 600MHz. For 
this reason I believe that only a few tuners 
have this trouble, and this is confirmed by 
the fact that of those with the trouble that I 
have examined, all had f.e.ts in the r.f. 
stage with higher than usual Idu currents, 
and with these devices one would usually 
expect a higher gain at u.h.f. 

The path for the feedback appears to be 
via the g2 -g, capacitance of the mixer, via 
the oscillator layout to the r.f. stage input, 
through this stage back to g1 of the mixer 
and thus full circle. This view of the mode of 
oscillation is backed by a number of facts, 
such as the fact that the oscillation fre- 
quency is unaffected by the receiver tuning 
but is affected by the voltage applied to the 
`varicap' diode, and that a ferrite bead in 
series with the oscillator feed to g2 of the 
mixer effectively suppresses the oscillation. 
I suspect that the inductor forming the 
u.h.f. resonant circuit is formed by the 
earth plane of the printed board. 

The cure for this problem is thus a very 
simple one and the location of the ferrite 
bead is shown in Fig. 2. It is mounted on the 
lead of the 330 -pF oscillator feed capacitor. 
It may be mounted on either end of the 
capacitor, but is more easily mounted on 
the end shown. To mount the ferrite bead 
(Mullard FX1115 or Radiospares anti - 
parasitic beads) on a tuner already con- 
structed, the end of the capacitor is un- 
soldered from the board, a tinned copper 
wire is soldered in place of the capacitor 
lead in the board, and the ferrite bead 
placed on this lead. The capacitor is then 
soldered to the wire above the bead (Fig. 2). 

Oscillator temperature coefficient 
A small number of readers have complained 
of excessive drift of the tuner, even with the 
a.f.c. switched on. It is suspected that the 
oscillator may have had a faulty component 
in these cases, but a tuner subjected to a 

Unwanted 
oscillation at u.hf. 
may be cured with 
a ferrite bead over 
the lead of the 
oscillator output 
capacitor. 

large change in temperature on warming - 
up (for instance a tuner in use in the same 
cabinet as a valve amplifier) may give rise 
to some problems. The main component 
causing the drift is the oscillator trimmer 
capacitor which has a temperature coeffi- 
cient of up to -1000 p.p.m. /deg C. Most of 
the oscillator components have measurable 
temperature coefficients, but the trimmer is 
much the highest. 

It must not be forgotten that the tuner 
must be operated from a stable supply as 
the tuner has quite a high voltage- versus- 
frequency coefficiedt- 330kHz/V without 
a.f.c., and 60kHz/V with. 

Fig. 3. New dial mounting system applicable when using stereo decoder (a) and front panel 
cut -outs for tuning meters (b). 

Measurements have been made on a 
tuner fitted with a trimmer having a lower 
temperature coefficient of N470 (i.e. -470 
p.p.m. /deg C). This trimmer gives rather 
better drift figures : - 6kHz /degC with a.f.c. 
and - 16kHz/deg C without a.fc. These 
figures are quite acceptable in normal 
circumstances. 

Thus for readers having trouble with 
drift the change to the N470 device, which 
is of the same type as that used at present 
but of 3.5 to 13pF range, will make a 
considerable improvement. 

For those requiring a still greater freedom 
from drift the use of an air dielectric or 
p.t.f.e. trimmer will give an improvement. 
Jackson type 5440/PC/PT /14.0 should be 
adaptable to the task although its pins will 
need spreading slightly, and the stator and 
rotor connections will be reversed so that 
on tuning with a screwdriver the placing of 
the screwdriver in the slot will pull the 
oscillator off tune and the screwdriver must 
be removed before re -checking the align- 
ment. 

My advice is therefore to leave well alone 
unless drift is a problem, in which case an 
investigation should be made to ascertain 
the component responsible in case there is a 
faulty item. Should the trimmer be the cause 
as indicated then a change to a type having 
a better temperature coefficient may be the 
cure. The most useful tool to ascertain 
approximately the relative temperature co- 
efficients of the various components is a 
miniature soldering iron, which may be 
held close to components to heat them up, 
in conjunction with a tuning meter of 
approximately 2 -0 -2V f.s.d. The drift of 
the tuner is easily seen on such a meter 
which has a deflection constant of approxi- 
mately 100kHz/V. A `freezer' aerosol is not 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, April 1972 181 

a 
TUNER 

12V 0 

r^t0 
ólpO 
OV9 

15k 

- 
~1 

I I 

output f ''I--------1 // o.f.c. 

1 
left c right 

/ 4 , 

DECODER 

off 

oft 

// 
J 

4 
stereo 
mute 

}off 

R62 
link 4 

6V 40mA 

Ì r7f \rII 
Y_r 
I l 

I I 

o o 
ref o p 

p 
12V0 I OV 

link 0_ 
remove (RV3 
this link 

Io 
0 

a b c C1 $ R1 not fitted 
Cl is now link 

o 
sig. 

ob 

1 TUNING 
INDICATOR 

Fig. 4. Wiring diagram for connecting decoder and tuning indicators. 

satisfactory as the large amount of con- 
densation produced causes erroneous re- 
sults due to the effect of the moisture on the 
stray capacitances. 

Mounting the tuner and decoder 
In the original article I suggested a method 
of mounting the tuner which is quite 
satisfactory. However, many readers will 
want to take advantage of the increasing 
amount of stereo broadcasting now avail- 
able, and to receive these transmissions a 
decoder is needed. The design by Portus 
and Haywood (September 1970 issue) works 
well with the tuner, and I have therefore 
designed a new dial mounting system for use 
with this decoder and either a moving -coil 
meter or solid -state tuning meter. This 
chassis system is shown in Fig. 3. 

The interconnection of the tuner and 
decoder is a simple matter provided the 
decoder has been assembled for single 
polarity supplies. Using supplies of + 6V 
and - 6V would mean having three separate 
supplies for tuner and decoder together. 
The connections are shown in Fig. 4. This 
also shows the connections needed to mute 
the decoder in the event of excessive noise 
on stereo transmissions, thus gaining the 
20dB or so extra signal -to -noise ratio of a 
mono signal. There are two possibilities for 
muting the decoder, (a) the decoded outputs 
may be shorted together or (b) the decoder 
may be disabled by reconnecting the junc- 
tion of R46 and R48 of the Portus and 
Haywood decoder to OV (connection C) 
instead of to the collector of Tr13. This 
point of the circuit is easily accessible and 
the resistor junction is disconnected from 
Tr13 by removing a link on the board 
adjacent to R V3, replacing it with two leads 

to each end of the previous link. A third 
lead is connected to the short link adjacent 
to the positive end of D4, and next to the 
link removed. These connections are shown 
in Fig. 4. 

Either a three- or four -way switch may be 
used for a.f.c. and decoder muting, depend- 
ing whether muting is required with or 

Test voltages for f.m. tuner 

test point 

voltage 
relative to 
0 -V line (V) comments 

Tr, gate I 

gate 2 
source 
drain 

Tr, gate 1 

gate 2 

source 
drain 

Tri emitter 
base 
collector 

Tr., emitter 
base 
collector 

IC, pin 1 

2 
3 0 
4 
5 

6 

7 
8 

IC2 pin 1 

o 
4 
1 approx. 0.7 to 1.5V spread 

11.5 
o 
1.7 approx. 1.0 to 2.0V spread 
1 approx. 0.7 to 1.5V spread 

11.7 
5.4 
6 

12 
6.6 
6 
0.75 

no connection 
3.6 

2 

3 &4 
5,6 &7 
8 
9,10 &11 0 
12 
13 
14 

2.9 
7 

9.7 
11.5 
no connection 

5.8 depends on tuning 
(nominal) (4 to 7.5V) 
3.5 
0 

1.35 
0.13 

a.f.c. reference 

3.5 
11.5 
5.2 

(nominal) (3to7.5V) 
5.2 

depends on tuning 

Measurements assume a meter of 20kL1/V and a +12 -V 
supply. 

+12V 

+ 6V 

OV 

without a.f.c. This is the last position of the 
four -way switch, and is not strictly neces- 
sary. However, for completeness the four - 
way switch is shown. 

All parts for this dial system and the 
stereo decoder mounting are available from 
Integrex Ltd, P.O. Box 45, Derby, TEl 1TW, 
including a set of printed scales. The ferrite 
bead is also available. 

Finally, a list of alterations and correc- 
tions to the original article, some of which 
have already been published. 

A capacitance of 15pF is now recom- 
mended for the oscillator base capacitor, 
not 47pF. 

Decoupling of r.f. stage is 1nF, not 47nF 
(top of L2). 

Fig. 2 caption last line should, of course, 
read `4.7nF at pin 1 of IC2', not pin 2. 

In Fig. 2, the 2.2kí2 resistor at pin 5 of 
ICI should go directly to the + 12V 
supply, and not via the 100 -a resistor. 

In Fig. 6(c) the coil (L5) should have 10 

turns. 

The components list should have listed 
1nF, nine off, and 47nF, nine off, disc 
ceramic capacitors. 

Type 3N201 m.o.s.f.e.t. can be used in 
place of the 40673. 

Texas types TI409 or TIS64 can be used 
in place of the 40244 transistor, now 
obsolete. 

Ferranti transistor type ZTX500 can be 
used in place of BC213L. 

ITT dio4e type BA110 can be used in 
place of TIV307. 

Turn over for notes on tuning indicators. 
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Fitting a moving -coil or solid -state 
tuning indicator 

Fitting a tuning indicator to the f.m. tuner 
is a simple matter using a centre -zero meter 
of 100 -0 -100µA sensitivity (Fig. 1). With a 
correctly -aligned tuner the d.c. output level 
and a.f.c. reference voltages are equal when 
the tuner is on tune, and differ when it is off 
tune. Thus as a station is tuned in the meter 
first deflects to one side as the station is 
reached, then deflects back through zero as 
the station's frequency is passed, finally 
falling back close to zero when well off tune 
again. If a.f.c. is switched on the above 
effect is modified. On tuning towards a 
station the meter suddenly snaps to a read- 
ing as the a.f.c. captures the carrier. This 
reading may be either side of zero depending 
on how fast one tunes to the station. It is 
then only necessary to set the meter to zero 
for correct tuning, as the tuning cannot re- 
main on any section of the S- shaped de- 
modulator characteristic except the correct 
central portion, due to a.f.c. action. On 
tuning off the station with a.f.c. connected, 
the meter will deflect to a maximum in the 
appropriate direction and then snap near 
to zero as the a.f.c. `loses' the station. 

In designing the tuner I deliberately did 
not use a very strong a.f.c. control loop so 
that tuning could be done with or without 
a.f.c. In normal use it is often easiest to 
leave the a.f.c. permanently on, as tuning 
with moderate a.f.c. is so simple, especially 
for the less -skilled members of the family. 

The cut -out for the dial panel is shown in 
Fig. 2. 

Solid -state indicator 
The recent improvement in the availability 
of light -emitting diodes at acceptable prices 
makes their use for indicators in electronic 
equipment very attractive. Fig. 3 shows a 
simple circuit using these diodes. Correct 
tuning (i.e. equality of output and a.f.c. 
reference voltages), is indicated by equality 
of the light output from the diodes Dl and 
D2. The diode D3 and its associated 
resistors are for use as a stereo indicator 
lamp. The values chosen produce the ap- 
proximate equivalent of a 6 -V 40 -mA lamp, 
and were chosen to match the requirements 
of the stereo decoder by Portus and Hay- 
wood (September 1970 issue). 

The action of the circuit of Fig. 3 needs 
little explanation. It is a long -tailed pair 
which with equal voltages at the two bases 
will pass equal currents through the two 
diodes. When the base voltages differ the 
current through the long -tail resistor divides 
unequally between the two transistors, so 
that when the input to Tr, is approximately 
1 V below the input to Tr2 then most of the 
current flows through Tr2 and D2. When 
the input to Tr, is approximately IV above 
the input to Tr2 then most of the current 
flows through Tr, and D,. 

Fig. 4 shows the relationship between the 
potential difference of the bases of Tr, and 
Tr2 and the current through the two diodes 
as measured in the circuit of Fig. 3. The 
difference in peak currents off tune is of no 
practical importance as the visual difference 

is not great, and in any case there is no 
basis for comparison as either one light is 
on, or the other. In use the correct tuning 
point is easily found. Because the input 
impedance loads the output of the tuner, it 
is important to ensure that the input im- 
pedance of this tuning indicator is suffi- 
ciently high and linear, over a range of 

approximately ± IV about the centre. Full 
± 75-kHz deviation is equivalent at the 
tuner output to + 0.7V. This requirement 
for reasonable input impedance linearity 
has been achieved in this circuit by de- 
generation in the emitters of Tr, and Tr2, 
the resistor values being chosen to obtain 
the correct sensitivity. 

The input resistance of the circuit is 

ßi[rei +R2 +R 
+rre R ß R z)R3 J 

+R,. 
a ez 5 z + 

Assuming minimum current gain for the 

Fig. I. Adding a moving -coil indicator is simple. With a.f.c. on and with a station tuned in, 
one merely sets the meter for zero indication. 

30mm 

SBA 

7 
19 x 12.5mm 
cut -out for 

tuning meter 

17m á 

Oo 0 

I22mm 

O 

23mm 117mm 

6m'"1-6 
b O 8mm 14-O-O-O-- 

777.6 
77.7mm 

O 
3 holes 

5.1mm (01 ) 

cut -outs for 
solid state tuning 

Indicator 

tuner attached 
by Its own /self- tapping screws 

SIDE 
VIEW 

Fig. 2. Cut -outs for the two alternative tuning indicators. 

+supply 

a.f.c. ref. 

output 

oV 

Fig. 3. Author's suggested circuit for solid-state indicator gives both tuning and stereo 
indication. Diode cathode is identified by the short lead and orange spot. 
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I and 2: Mounting of solid -state indicator p.c. board. 3: Diodes mounted on p.c. board. 4: Front panel with moving -coil indicator. 

-1.0 0 +1D 
OUTPUT VOLTAGE RELATIVE TO A.F.C. REF (V) 

Fig. 4. Difference in off -tune current 
between the two diodes is not important as 
the lamps are never both filly on. 

7/ It 7 

DI 02 03 

R - ioo (V -5) S1,[V 2 9V1 

Fig. 5. The two diodes with most nearly 
equal brilliance can be selected for the 
tuning indicator when operated in series. 

transistors of 220 and the values of Fig. 3 

we get values of 47.35kL2 for Y 0.7V above 
a.f.c. reference, and 46.50k0 for Yu, 0.7V 
below. The attenuation ratio formed by the 
output impedance of the tuner (2.2kg) and 
the tuning indicator circuit therefore varies 
by less than 0.08% over this span. Even if it 
were not for the need to linearize and raise 
the input impedance of the tuning indicator, 
R2 and R4 would still be needed, because 
with these two resistors effectively removed 
(by connecting together the two emitters of 
Tr, and Tr2), the complete span from D1 

full on to D2 full on is only ±0.2V. This 
sensitivity is too high for easy tuning and 
considerable flicker of the diodes is caused 
by the modulation of the cahier. 

The resistors R, and R5 are chosen to 
equalize the resistance seen by the two 
transistors, to minimize offset due to base 
current. These base resistors also ensure 
that the circuit does not become a resonant 
line oscillator when long leads are con- 
nected to the circuit. With modern planar 
transistors it is all too easy to get such 
effects if precautions are not taken. 

Construction 
The prototype tuning indicator is shown 
above, with the board mounted behind the 
tuning dial of a tuner. (A photograph shows 
the unit removed from the dial to show the 

mounting of the diodes.) The board is 
designed to take the type of diode having 
two pins on 2.5mm (0.lin) centres, and 
these are mounted on the circuit side. If 
desired, the board can be mounted remote 
from the diodes with leads from the board 
to the diodes. 

Lamp matching. As there is some variation 
of brilliance of the diodes with identical 
currents from one lamp to another, it is 
desirable that the two lamps D1 and D2 be 
approximately matched for brilliance. This 
is easily done by temporarily connecting 
the lamps in series and passing a current 
through all threè lamps at once (Fig. 5). 
The two lamps having most nearly equal 
brilliance are used for D, and D2. 

Avoid excessive heat or mechanical force 
on the leads of these lamps as they are easily 
damaged by heat, by the nature of the 
materials used and of their small size. 

Components. Resistors should be S -watt, 5% 
tolerance and of the carbon film type. 
Transistors should have a Kb 20V and an 
hFE 220 at le of 5mA, e.g. BC 109, BC 169, 
BC 184L. Diodes are Hewlett Packard 5082- 
4440. All parts for the tuner, decoder, and 
indicator are available from Integrex Ltd, 
P.O. Box 45, Derby, DEI 1TW. 
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About People 

`For his outstanding contributions 
to electronic engineering, particu- 
larly in the development of 
microwave radar, and for his 
contributions to engineering educa- 
tion and training', the I.E.E. has 
elected G. S. C. Lucas, O.B.E., 
FIon.D.Tech., F.C.G.I., an 
honorary fellow. Mr. Lucas retired 
from A.E.I. Electronics, of which 
he was director and group general 
manager, in 1966. He started his 
career with the British Thomson - 
Houston Company in 1915 and 
after serving his apprenticeship 
studied at the City and Guilds 
(Engineering) College, London. In 
1925 he went into the B.T. -H. 
research laboratory where he 
became responsible for develop- 
ments in the audio engineering 
field. For his contribution to the 
development during the war of 
centimetric fire -control radar Mr. 
Lucas was awarded an O.B.E. 
When, in 1945, the B.T. -H. 
Electronics Engineering Dept. was 
set up he became manager and in 
1952 chief engineer. 

The fiftieth award by the I.E.E. of 
the Faraday Medal has been made 
to Professor F. C. Williams, 
C.B.E., D.Sc., D.Phil., F.R.S. `for 
his outstanding contributions to 
the theory and design of electronic 
circuits; his leadership of the team 
which developed the best 
computers to be sold commer- 
cially; his contributions to the 
theory of alternating- current 
motors; and his leadership of the 
team which made important 
contributions to the design of 
electric motors and generators'. 
Professor Williams, who is 60, was 
a member of Watson -Watt's radar 
research team at Bawdsey from 
1939. In recognition of his work 
on the development of I.F.F. 
(identification, friend or foe) he 
received the American John Scott 
award. In 1947 Dr Williams joined 
the staff of Manchester University 
where he is professor of electrical 
enginee,¡in g. 

Douglas Stevenson, aged 45, 
assistant general manager of ITT 
Components Group Europe for the 
past two years, has been appointed 
general manager of the Group. 

Educated in Edinburgh, Mr. 
Stevenson joined Standard. Tele- 
phones and Cables Ltd, a 
subsidiary of ITT, in 1955, later 
becoming manager of ITT's 
Capacitor Division at Paignton. In 
1961 he moved to Brussels as 
manager of the Components 
Division of ITT Standard. 
Returning to the U.K. in 1963, he 
became manager of the then 
Components Marketing Division 
of S.T.C. at Footscray, Kent. At 
the beginning of 1970 he became 
assistant general manager of the 
Brussels -based ITT Components 
Group Europe with factories in 
Germany, the U.K., France, 
Portugal, Switzerland, Italy and 
Spain. 

R. B. Coulson, B.E., B.Sc., 
M.I.E.E., has been elected to the 
board of the English Electric Valve 
Co. and appointed general 
manager. Born in Australia, and a 
graduate of the University of 
Sydney, Mr Coulson came to 
England in 1949, and joined 
E.E.V. in 1950 taking charge of 
the development and production of 
travelling -wave tubes. In 1958 he 
was promoted sales manager. 
E.E.V. has also announced the 
appointment of F. C. Thompson, 
B.Sc., Ph.D., F.I.E.E., as deputy 
general manager. Dr. Thompson 
graduated from Liverpool Univer- 
sity, and served with A.A. 
Command before becoming a 
senior scientific officer at the 
Telecommunications Research 
Establishment, Malvern, in 1942. 
He joined E.E.V. in 4945 as 
engineer in charge of microwave 
tubes, and was made manager of 
the Radar Tube Division in 1956. 
He was appointed assistant general 
manager in 1962, and elected to 
the board in 1969. 

Ivan J. P. James, B.Sc., F.I.E.E., 
F.I.E.R.E., who has been with 
EMI since 1937, has been 
appointed scientific adviser to the 
company's Central Research 
Laboratories while still retaining 
his present position of technical 
director of EMI's Sound and 
Vision Equipment Division. Mr. 
James led the team which designed 
the 2001 colour television camera. 

EMI have also announced the 
appointment of two assistant 
directors in the Central Research 
Laboratories. They are J. A. 
Lodge, who has become assistant 
director, audio and television 
research, and R. J. Froggatt, 
assistant director, systems 
research. Mr. Lodge assumes 
responsibility for work in audio 
frequency techniques, mechanics 
and optics, sound recording and 
reproduction, and television. Mr. 
Froggatt takes charge of research 
on all other systems including 
cognitive, display and microwave 
systems, and automation. 

Michael Moore, M.I.E.R.E., is 
appointed technical manager 
responsible for design and 
development and the manufactur- 
ing activity of the electronics 
division of Benney -Geartech Ltd., 
of Chandler's Ford, Hants. Mr. 
Moore has spent the last six years 
as a senior engineer with C.E.R.N., 
the European organization for 
nuclear research. 

Bert Horlock, M.I.E.E., 
M.I.E.R.E., chief engineer of 
Granada TV Rental has been 
appointed to the board of the 
company. He joined the Granada 
organization in 1961 at the 
Manchester TV Centre and in 
1965 transferred to the television 
rental company as chief engineer 
responsible for research and 
development and also technical 
training and standards. 

Cyril G. T. Withers, chief 
experimental radio officer at the 
Aeroplane and Armament Research 
Establishment, Boscombe Down, 
retires on the 31st March, after 
nearly 26 years service in the 
Navigation and Radio Division. 
Mr. Withers joined the Air 
Ministry Research Establishment 
(later T.R.E.) in 1940 and worked 
on the development and the 
operation of the C.H.L. and G.C.I. 
radar systems. For part of this 
period he was attached to R.A.F. 
60 Group, Leighton Buzzard. In 
1943 he was granted an honorary 
commission in the R.A.F. for 
special ground and airborne radar 
duties overseas. At the end of the 
war he was attached to `T' Force 
in Germany which was formed to 
investigate the activities and 
progress of German scientists. He 
was later transferred to A. & 
A.E.E. to take over the Airborne 
Radar Trials Section. In 1960 he 
was appointed head of the radio 
side of the Division from which he 
is now retiring. 

Richard J. Constantine has joined 
Farnell Instruments Ltd. as 
internal sales engineer at the 
Wetherby Office of the company. 
He was formerly a radio and 
electronics officer with I.T.T. 
Marine Radio Co. Ltd. He was 
radio officer on the last 
commercial trip of the Queen 

Elizabeth and spent some time on 
the Royal Research Ship Discovery 
where he also started transmitting 
as one of the few Maritime Mobile 
amateurs (call sign G3UGF /MM). 
Farnell Instruments Ltd have their 
own amateur radio society which 
uses the call sign G4ADQ. 

M. J. Tattam has joined 
GEC -Elliott Process Automation 
Ltd as sales manager of its 
Telemetry Systems Division at 
New Parks, Leicester. He was 
export manager of the Industrial 
Instrument Division of Smith's 
Industries Ltd from 1969 having 
previously been sales manager, 
telemetry and data acquisition 
systems of the instrument division. 

Roger Appleton, who was named 
chief engineer (designate) of 
London Weekend Television last 
September, when Brian Pover, 
controller of engineeering, left the 
company, has been appointed chief 
engineer. Mr. Appleton, who was 
London Weekend Television's 
head of production engineering 
prior to his new appointment, 
began his career in television in 
1954, when he joined the B.B.C. In 
1958, after a spell at Granada 
Television, he went to Rediffusion. 
When London Weekend took over 
Wembley Studios from Rediffusion 
in 1968, Mr. Appleton became 
supervisory engineer. In February 
1970 he was appointed head of 
¢ roduction engineering responsible 
for the technical staff and facilities 
at Wembley Studios. As L.W.T's 
chief engineer, Mr. Appleton is 
responsible for the installation of 
technical facilities at its new South 
Bank Television Centre, which is 
expected to come into service in 
April. Mr. Pover, who is being 
retained by L.W.T. as a 
consultant, has joined Prowest 
Ltd, manufacturers of television 
monitors and other professional 
equipment, as managing director. 

Plessey Telecommunications has 
appointed T. H. Pritchard as 
manufacturing executive, Major 
Systems Division; R. C. Lawson 
as general manufacturing 
manager; and A. E. Brothers as 
manufacturing manager. Mr. 
Pritchard, who will be at the 
company's headquarters in Liver- 
pool, joined the Plessey Company 
at Swindon in 1952 as a quality 
manager, later becoming divisional 
manager. Since 1962 he has been 
responsible for the Garrard 
manufacturing operation. Mr. 
Lawson, general manufacturing 
manager, Strowger Major Systems 
Division, who is 51, was educated 
at the Royal Naval College, 
Dartmouth, joining the Plessey 
Company in 1946 as a production 
operator. Mr. Brothers, manufac- 
turing manager at the Company's 
Edge Lane, Liverpool, factory is 
also 51, and was previously 
manufacturing manager at the 
Plessey installation in Brazil. 
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Circuit Ideas 

Active zener with slow run up 
The active zener circuit (`High - 
performance Low -cost "Active Zener" 
Regulators', Joachim Preis, Oct, 1969) can 
be combined with the slow run up circuit 
of P. Lacey (Circuit Ideas May 1971) 
with one transistor doing both functions. 

+40V 

The active zener can operate with very 
low current, provided that R, and RZ are 
large and the load current is low. This 
makes it possible to use a low, 
non - electrolytic capacitor as the timing 
capacitor C. 
J. Skjelstad, 
Norway. 

Low distortion 
Em. demodulator 
A t.t.l. one -shot monostable may be used 
as a high- linearity f.m. demodulator by 
connecting it in the circuit shown. Due to 

10k 
mute 
level 

oV 

+ 5V 

Tr) 
BC108 

the constant width of the output pulse the 
duty cycle, and hence the voltage at the 
output of the integrator network R,C are 
directly proportional to the i.f. Capacitor 
C2 is chosen to give a pulse width of 47ns, 
(the period of one half -cycle at 10.7MHz), 
this value giving optimum linearity, and as 
the i.c. includes a Schmitt trigger on the 
input the circuit need not be driven from a 
limiter. A demodulator of this type 
produces high -level noise output in the 
absence of a proper signal due to random 
triggering of the one -shot by noise and 
thus a mute circuit is mandatory. Muting 
is achieved here by feeding the inhibit 
terminals of the Schmitt trigger from the 
collector of the half -wave rectifier stage 
Tr,. R, and C, also serve as de- emphasis 
components and therefore the load 
impedance should be kept as large as 
possible in order to avoid degradation of 
the frequency response. Harmonic 
distortion at + 75kHz deviation is less 
than 0.5%. 
P. Keenan, 
Dunstable, 
Beds. 

Zero marking of a.c. 
waveforms 
It was found that in certain conditions the 
current of a simple experimental d.c. 
motor could be negative for part of a 
revolution. It was easy to show this using 
a c.r.o. which had a d.c. amplifier - if a 
double -beam c.r.o. is available, one trace 

C2 39p 

5N 74121N 
inhibit 

500 µ 

390 =1N914 

R1 
5k 

i.f. input 
10.7 MHz 

a.f. output 
RL>50k 

s 

185 

can be used to indicate zero level. 
However, when conditions for negative 
current were being investigated, it was 
more convenient to mark the waveform of 
armature current to show the points at 
which it passed through zero. This could 
be done by using two diodes as shown in 
Fig. 1. Current through R a low -value 
resistor, develops a voltage proportional to 
the armature current. Because of the 
voltage drop across a conducting diode, 
the relation between the voltage applied to 
Y, and that applied to Y2 is as shown in 
Fig. 2. If the voltage under examination , 

becomes very large in relation to the 
voltage drop across a conducting diode, 
the `flats' tend to disappear. If the voltage 
is less, at positive or negative maxima, 

Fig. 1. 

Fig. 2. 

than the forward diode voltage drop, the 
output is zero for the respective period. It 
should be possible to choose R, so that it 
lies between the two limits corresponding 
to these conditions. 
T. Palmer, 
Kew. 

Constant -current battery 
charger 
The circuit consists of a rectified and 
smoothed d.c. supply of about 20V, which 
is applied in series with a constant - 
current regulator tò the battery. The 
current is derived from switched resistors, 
R, to R, held at a constant voltage by the 
zener diode and transistors Tr, and Tr2 
which form a Darlington pair. Germanium 
power transistors such as 0C28, 0C35, 
0C36, 2N1021, or similar types are 
used. 

The unit which is used for charging 
batteries up to 12V has several advan- 
tages over conventional battery chargers 
in that the output terminals may be 
accidentally short- circuited withoutdamage 
to components. Also, an ammeter is not 
necessary, since the current is determined 
by the selection of switched resistors, 
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calibrated current which does 
rot alter during charging. Currents from 
0.1 to 3.1A may be selected by closing 
the appropriate switches and the value of 
current supplied is approximately given 
by 4.8/R. where R is the appropriate 
switched resistor. The charging current 
may be increased to 10A by uprating the 
components and selecting different 
values of R. 
David .Allen, 
Manchester. 

Low-pass active filter 
This circuit utilizes a unity gain amplifier 
configuration, which is stable using a 
minimum number of components. A wide 
range of transistors can be used for this 
amplifier, but low -noise devices are pre - 
ferable (e.g. 2N2926 for the n -p -n and 
2,N5354 for the p -n -p). A gain of unity 
is obtained by choosing R, so that 
R. -_. L,,. lt,. Resistor RE was chosen to 
he 2.71<S2. i's.( +) was 10V and Vs ( -) was 
15V for the correct d.c. conditions for the 
transistors. 

For a ripple of 0.1dB in the pass band 
and a fall -off of 20dB /octave after cut -off 
frequency J,,, choose a convenient value 
of R and calculate. 

Cu -= 1 
2n f, Ro 

Now refer to the table below and 
calculate C,, CZ and C, by multiplying the 
appropriate factor by Co, 

For C, CZ C, 

Multiply 
Co by 2.06 0.29 1.03 

The capacitors are chosen to be within 
1% of these calculated values. 

This circuit allows the possibility of using 
several stages in cascade without emitter 
following: a 7th order circuit works 
very well at about 70d13/octave, but dif- 
ferent multiplying factors must be 
considered. 

A high -pass filter of the same order can 
be designed by inverting the elements 
R and C in each stage. 
S. J. Morris, 
University Hospital of Wales, . 
Cardiff. 

Variable -gain volume control 
Large overload capability is not often 
provided by commercial amplifiers, but 
can easily be obtained by using a 
variable -gain volume- control stage at the 
input of the pre -amplifier. Inverting 

+20V 
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220k 
log 
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10k 
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polyester 

nhn 
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amplifier circuits can easily be designed 
which will give overload factors of greater 
than 40dB at normal listening levels. The 
circuit shown has a maximum voltage gain 
of X 22 but this is reduced to nearly zero 
at the minimum setting of the 
potentiometer. Sensitivity may be altered 
by increasing the value of R, - e.g. 
22kQ gives a gain of X 10. The inverting 
amplifier basically has one stage which 
provides a high open -loop gain ( X 
2000) by employing a d.c. bootstrap 
circuit, and applied negative feedback 
reduces stage distortion to a very low 
level. Signal -to -noise ratio for the circuit 
shown is greater than 73dB on a 10mV 
input. For low noise and distortion the 
BC 1 ß4C should be selected to have a 
current gain of greater than 400, and the 
field effect transistor (MPF102) should 
have an IDSS of 5mA or greater. The 
circuit is tolerant of hum and noise on the 
supply line and so may be run from a 
poorly stabilized supply. Total harmonic 
distortion at a gain of X 22 and 1V r.m.s. 
output measured 0.025% at 1kHz and 
0.05% at 10kHz. Equivalent input noise is 
less than 2/./V, in the bandwidth 20kHz 
with input shorted to earth; and upper 
break frequency (-3dB) above 100kHz, 
with gain X 22. 
A. Jenkins, 
Taunton. 
(The symbol shown for Tr2 the Moto- 
rola Darlington transistor type MPSA65 - was originally suggested by J. L. Linsley 
Hood in his article `The Liniac', published 
in Wireless World in September 1971. Ed.) 

Overtone oscillator 
The circuit works well with low activity 
crystals and is suited to either overtone 
or fundamental operation. The ratio of 
the series capacitors controls the amount 

of feedback and the inductor, L, resonates 
with the series capacitors at the desired 
output frequency, giving an output which 
may be taken directly from the emitter 
resistor or by means of link coupling. The 
transistor Tr, is a 2N706 (or similar type) 
and the circuit operates from a 12V supply. 
L. V. Gibbs, 
Wellington, 
New Zealand. 
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A survey of 

Stereo Cassette Tape Decks 
2: More test reports, a listening test and advice on 
getting the best from a cassette 

by Brian Crank* 

Last month, in part one of this article, we described in detail how 
the various measurements were carried out and the reader is 
advised to read this account before interpreting the test results 
given here. Briefly, we made a set of curves using standard 
(ferrous oxide) tape on each recorder and, if the machine was 
equipped with a chromium dioxide tape equalization switch, we 
repeated the measurements using chromium dioxide tape. 

In every case the top amplitude /frequency curve is the left 
channel at OVU (full recording level). The next two curves below 
this are the left and right channels at - 1OVU (for assessing 
channel, balance etc.) and the lowest curve is crosstalk relative to 
the top OVU curve. 

A constant 3kHz signal was recorded on the tape and played 
back through a spectrum analyser. The results are given ill/ the 
curves mounted below the amplitude /frequency curves. The major 
peak is the 3kHz fundamental. The spectrum analyser 
automatically switched ranges at 6.3kHz so the gap in the 
response at .this point occurs just before the second harmonic. The 
major harmonic distortion occurs at the third harmonic (9kHz) 
and is the peak on the right of each trace. 

All the measurements given in the test reports are as measured 
by us. The harmonic distortion figure is high because it includes 
everything (hum, tape noise etc.) outside a narrow band centred 
on 1kHz. 

National R -275 -U 
Total harmonic distortion 2 %: Signal -to -noise ratio, NFD out 
44dB, NFD in 50dB: Wow and flutter 0.22%: Bias oscillator 
frequency 106kHz: Input for OVU, phono L- 27mV`R -28mV, DIN 
L- 1.6mV' R- 1.65mV, microphone (not measured): Output DIN 
and phono L- 740mV1R- 860mV: Rewind 1m 42s: Dimensions 440 
X 300 X 120mm. Price £139.95. 

Six oblong push buttons switching internal solenoids are used to 
control the tape transport mechanism in this machine. This 
method is convenient, easy to operate and the best we have 
tested. It is a pity that the wow and flutter is so high. There is a 
small red light which lights up when the tape is travelling at lj 
i.p.s. during play and record. In addition when the white record 
button is pressed the button lights up but the tape does not move 
until the play button is pressed to give the user a chance to set the 
recording level. If at the start of a recording, even in the middle of 
the tape, the tape position counter is set to zero and a switch 
marked memory is set to on, then at the end of the recording if the 
rewind button is pressed, the tape will rewind to the start of the 
recording and switch off automátically. 

The machine has twin rotary type recording level controls 
which make fading a stereo signal a difficult task. The top control 
panel of the machine is unnecessarily cluttered with a pair of 
rotary output level controls. When it is considered that the 
machine will be used in conjunction with a high -quality amplifier 
incorporating a volume control it makes sense to use preset output 
level controls on the recorder tucked away at the back of the 
machine out of sight and out of the way. 

Deputy Editor, Wireless World 
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Three toggle switches are used to switch on the memory 
system, to alter the equalization between `SG' (special grade ?) and 
normal, and to switch the NFD (noise free device) in and out. We 
are not sure what is meant by special grade and normal tape but 
gather that SG out to be used when recording on low noise 
tape. The machine we tested was not built for the British market 
and we understand that this switch will be used for conventional 
chrome /standard equalization switching when the machine is 

introduced into this country. The NFD was discussed in part 1 

in the section on noise reduction systems but it does not compare 
favourably with the Dolby system. The control panel is completed 
by an on /off switch and a cassette eject button. A headphone 
output socket is fitted to the front of the machine. 

On the rear of the machine, set in a recess, are the DIN and 
phono input /output sockets, twin miniature microphone input 
jacks and a socket for controlling the machine remotely. 

We cannot comment on the instruction book, it was written in 

Japanese! (not being intended for this country). 
The sample of the National R -275 -U we tested, judged on our 

measurements, did not compare well with the other machines. 

Sansui SC -700 
Total harmonic distortion 1.6 %: Signal -to -noise ratio, Dolby out 
47dB, Dolby in 52dB: Wow and flutter 0.14 %: Bias oscillator 
frequency 106.7kHz: CrO2 erase 52dB: Input for OVU, phono 
L -66mV, DIN L -14mV, microphone L- 0.5mV; centre -0.5mV: 
Output, phono high L- 0.95V; phono low L- 300mV, DIN L- 0.95V: 
Rewind 2m: Dimensions 385 X 255 X 103mm: Price £191.65. 

This is another product of Nakamichi Research (look at the 
frequency response); however, it is somewhat different from the 
other Nakamichi machines tested in styling and in the facilities it 

offers. The tape transport is standard and the usual indicator lamp 
is provided for record. Unfortunately an output level control (dual 
concentric) is provided on the top control panel. This should have 
been banished to the back of the machine and the space occupied 
by a mono /stereo switch which the machine lacks. The recording 
level controls are also of the rotary dual -concentric type and the 
friction between the two knobs is such that, once the balance has 
been set both knobs turn together. This system is quite acceptable. 
A third rotary level control is used for the centre microphone. This 
machine is the only one tested which can be used with three 
microphones simultaneously. The effect of using three micro- 
phones, according to the instruction manual, is to `prevent 
the shortage of centre sound when recording in a large room with 
the normal left and right microphones widely separated and to 
enhance the sound effect in vocal recordings'. The three 
microphone jacks share the front of the machine with a headphone 
output jack. Three push- buttons on the top of the machine are 
used for switching in the Dolby system (with an assoéiated 
indicator light), chrome /standard tape equalization and a power 
switch. 

The two VU meters are situated on top of the machine to the 
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rear on a sloping panel. They are very large (68mm) and light up 
like Christmas trees in green, red and white; each meter is lit by 
two 6.5V 0.25A lamps run at 5.4V. The meters are easy to read at 
a distance which is a better solution to the problem of accidental 
overload than the flashing lights used on some other machines. 
Unfortunately the right -hand meter on the test machine did not 
work (so most of our measurements were made only in the left 
channel); however, it is only fair to mention that the machine had 
been flown specially from Japan for our tests and had also 
undergone two road journeys without having a pre -delivery check. 
It was the first machine of its type in the country. 

On the rear of the machine there is a voltage selection panel 
(100 to 240V, 50 or 60Hz), a fuse, high- and low -level phono input 
sockets, phono output sockets and a DIN input /output socket. 
The machine incorporates 48 transistors (including two f.e.ts), 16 

diodes and two thermistors. 
The instruction book is excellent and is well illustrated. The 

machine comes complete with a full circuit diagram, a cleaning 
cloth and an angled head `felt tipped pen' for cleaning the record 
and replay heads. 

Apart from the few shortcomings discussed this is a good 
machine which can be recommended from the performance point 
of view but one has to pay highly for the few extra facilities it 
offers over other Nakamichi machines. 
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Teac A -350 
Total harmonic distortion 2.3 %: Signal -to-noise ratio, Dolby out 
50dB, Dolby in 53dB: Wow and flutter 0.15 %: Cr2 erase 50dB: 
Input for OVU; DIN L -0.2mV R- 0.2mV, phono L -85mV 
R -85mV: Output DIN and phono L -550mV R- 550mV: Rewind 
1m 46s: dimensions 430 X 247 X 200mm: Price £144. 

This machine was lent to us by an independent laboratory who 
had been evaluating it. If this laboratory found something out of 
adjustment they put it right. The machine is, therefore, not 
necessarily representative of production items which will be sold in 
this country. 

The six tape transport control keys have a not- very -pleasant 
`loose then stiff' feel although the mechanism itself seems to 
perform well enough and returns a fairly respectable wow and 
flutter figure. A long narrow amber lens is illuminated by a spot of 
light which travels down the length of the lens when the tape is 
moving in either the record or playback modes. Below the lens is a 
Perspex light guide and a small lamp. The light path between the 
lamp and guide is interrupted by a slotted disc. The idea is a good 
one in that one can see from a distance if a cassette has jammed. 
The top control panel has two long slider type record level 
controls and two slider output level controls which are a waste of 
panel space as discussed earlier. Three toggle switches are used for 
chrome /standard tape equalization, microphone and DIN or line 
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input selection, and Dolby in /out with the usual associated Dolby 
warning light. Between the reasonably sized and fairly well 
illuminated VU meters is an unnecessary peak level warning lamp. 
One would have thought the only reason for an indicator of this 
sort was to be able to see, from a distance, if overload was 
occurring. As the lamp on the Teac is set at the bottom of a tube 
one would need to hang from the ceiling to see it from any 
distance. On the front of the machine are jack sockets for two 
microphones and a pair of headphones. The DIN and phono input 
and output sockets are set in a recess at the back of the machine. 
A fuse is fitted underneath. 

The frequency response is `Nakamichi -like' and the matching 
between channels is very good indeed. The machine has a good, 
average, all -round performance. We cannot comment on the 
instruction book as an English version is not yet available. 

Uher compact report stereo 124 
Total harmonic distortion 3 %: signal -to -noise ratio 50dB: Wow 
and flutter 0.18%: Bias oscillator frequency 100.8kHz: Input for 
OVU (all DIN), radio L- 3.7mV' R -4mV; line (phono) L- 150mV' 
R- 161mV; car radio (d.c. isolated) L -56mV' R -56mV, external 
microphone L- 0.2mV' R0.2mV: outputs, radio L -0.8V' R -0.8V, car 
radio L-45mV R -45mV, speaker 2V across 40: Rewind (mains 
power) 2m: Dimensions 185 X 180 X 57mm. Price £185. 

The Uher 124 differs considerably from the other machines tested 
and is designed to function both as a portable recorder and as an 
adjunct to a high -quality audio system. It is the smallest machine 
we tested (by a long way) it is the only one to contain an internal 
loudspeaker and the only one capable of operating from a variety 
of power sources. 

The 124 can be powered by six small pen- cells, a lead acid 
accumulator, a nickel cadmium battery, a 12V car battery or from 
the mains (100 -130V, 200 -240V, 50 or 60Hz) using a mains 
power unit. An accumulator or the batteries slip into a 
compartment at the rear of the machine and, if desired, the mains 
power unit can be plugged in as well. The machine will then run 
from the mains and the accumulator will be recharged. The mains 
power unit is the same size as the accumulators and can be slid 
into the battery compartment for continuous mains operation if 
required. We noticed a fairly high level of hum when the mains 
power supply was fitted inside the machine. 

The cassette is loaded into a slot in the front of the machine 
`thin end first'. The tape transport mechanism has two main 
controls, a three -position (forward, reverse and neutral) fast wind 
lever and a five position `joy stick' type switch. With this switch 
up the machine is switched off. When the lever is moved to the 
central position the machine is switched on provided that a 
cassette is in position. Moving the lever to the left or right selects 
play in the forward or reverse direction (the machine has a four 
element head so there is no need to turn the cassette over to play 
the other `side'). Moving the switch down puts the machine in the 
pause condition. A small moving -coil indicator shows which `side' 
of the cassette is selected. When playing back, on reaching the 
end of the tape the machine automatically reverses and plays 
back the other `side'. One can record only in one direction. 
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Other front panel controls include four push- buttons which 
switch the internal speaker off, select internal or external 
microphone, automatic level control on /off and select record. The 
internal microphone is fitted to the front panel and is a low- voltage 
capacitor type. When automatic level control is selected the time 
constant in use is determined by which input socket is being 
employed. A manual rotary record /playback level control and a 
single VU /battery -level meter completes the front panel. No 
means is provided for adjusting the stereo balance and a 
mono /stereo switch is not included. 

On the rear of the machine are two sockets, one for connection 
to a car radio and the other for connection to the mains power 
supply unit when it is being used separated from the machine. 

Three sockets on the side allow the connection of headphones 
or loudspeakers, line in and line out, and a variety of accessories 
including remote control units. Access is provided to the unused 
record sections of the record /playback head and another pin 
allows the motor speed to be varied remotely. 

Uher compact stereo 124 :::MMiïi:: :::° amt 

MIMI M.MM....MM° M.MM....MMM. MMM.M M.. °1=11 M..MM MM°M. ° MMM M.MM 
NMI 11MM .:iOMM:::CGGMMMM::::C MM.MMM.MM M °_ __M.MM'a ° °MM:iM. °.M.MM..MM°>_°M.... .M .IM.o MM MM° M.MMM°° M.o..°_ . ._MMIMMMM..MM°_..°_::::.=° MMMM::::M.M.MM.u MM..MMM. MM°MM-_._ _- .._- ..ói.° MM°_M_°. vo MMM.M"___ MM __ M ° MM.iMM° MM:::=MII ó 

=1 SMi CC. M.i.:::i : CC 
MI= CCCM. M CCC::::CC C:::: ::::::C CCCM.... M. IMM °1=1111 :. " _ ::: ..::C::'':OCC ::.. GC CC:CCC Ç::: CCC:::CC : C: CM : M MM__M. ° MMM =MINIM MMMMMM.óMMMM°M .. MM MMMMMM MMM.M_M.::: 

MM=1 MMIMMMMM M_M_M_M.o MMMM MMMM.:: I1 MMIMMMM° =1 I1 MMM. __ MMMM.. MM MMMM. MM MMMM.::: 

MMM - :C ::::::L1C 
M111:D :: ... L::: ...MM 1IM M.MM MM,: 

1111111111 
NM MMMMMM.:::MMOM 

1M MMIMMMM...MMI1 I1 MMMM. III 
=11 MM1MM. :: 1M1 M.MMIMM..MMI1 
11 MMMM.oMM111 

10 20 50 100 200 Ha 500 1k tk 

-t 
toes 

standard n 

5k 10k 20k 

L._.- , 1 r. . 

Wireless World, April 1972 

Considering that it has not a noise reduction system the 
signal -to -noise ratio is very good indeed and has been achieved by 
using specially designed high- inductance heads. Unfortunately the 
price which has been paid for this noise reduction is a fairly poor 
crosstalk performance. All other aspects of the performance are 
good and Uher are to be congratulated for packing so much into 
such a small space. 

The tape transport mechanism seems to be very choosy when 
it comes to cassettes, and cassettes which run smoothly on other 
machines will not necessarily be accepted by the 124. 

As soon as the equalization standard for chromium dioxide 
tape is decided Uher intend to fit a chrome equalization circuit 
which will be selected automatically when a chrome cassette is put 
into the machine. 

Wharfedale DC9 
Total harmonic distortion 2.2%: Signal -to -noise ratio, Dolby out 
49dB, Dolby in 54dB: Wow and flutter 0.18%: Bias oscillator 
frequency 102.2kHz: CrO2 erase 50dB: Input for OVtJ, DIN and 
phono L-39mV R -39mV, microphone L -O.2mV R -0.2mV: Output 
DIN and phono L-1V R -1.1V: Rewind 2m Ils: Dimensions 
279 X 216 X 89mm: Price £110. 
Taking into account normal production and adjustment tolerances 
the machine is identical to the Bell & Howell DES 1700 as far ac 
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performance is concerned and is in fact another product of 
Nakamichi Research. The DC9 is smaller than the 1700 and its 
top mounted controls are perhaps more convenient to use with the 
exception of the two rotary recording level controls. To properly 
fade a stereo signal one has to use two hands, not a good point. 
Three push- button switches are employed for Dolby in /out,' 
chrome /standard tape equalization and power on /off; there is not 
a mono /stereo switch. Like the Bell & Howell there are three 
indicator lamps (power, record, Dolby). Microphone input is by 
front panel jack sockets and DIN and phono output /input sockets 
are provided on the rear of the machine. There is also an output 
level control on the rear of the machine. 

_The instruction book is fairly good but it can be a little difficult 
to follow because it is written in three languages badly laid out. 

The choice between Wharfedale and Bell & Howell must be 
made purely on small points which are a matter of personal 
preference; styling, size, rotary or slider recording level controls, 
mono /stereo switching, and input /output socket arrangements. 
The frequency response of the machine is good. 

Listening test 
Last month we mentioned that we had carried out a listening test 
in which we compared an open -reel tape recorder with one of the 
cassette recorders we had tested. The object was to assess what 
one lost in performance, if anything, if one bought a cassette 
recorder. To do this we assembled two listening panels. The first 
panel was made up from both males and females who had no 
special technical or musical knowledge. The second panel, all 
male, was chosen for either technical or musical ability (in some 
cases both) and comprised members of the editorial staffs of our 
associated publications: Electrical and Electronic Trader, 
Electrical and Radio Trading, Electrical Review and Electronics 
Weekly together with the technical staff of Wireless World and 
two music critics. 

Acoustically the room used for the tests did not differ widely 
from conditions one would find in a large living room. The 
equipment, with the exception of the loudspeakers, was situated in 
an adjacent room so that the listeners did not know which 
machine they were hearing. 

Material from disc records was used as a standard against 
which the recorders were compared. For disc reproduction we 
employed a Garrard Zero 100s turntable fitted with a Shure V15 
Mk 2 cartridge, a Bang and Olufsen 3000 tuner amplifier and a 
pair of the folded horn loudspeakers designed by John Greenbank 
and described in the January 1972 issue of Wireless World 

The cassette tape deck was the Bell & Howell DES 1700 
(reviewed last month) and the open -reel tape deck was a Tandberg 
3000X. Both these machines cost about the same (within a few 
pence). 

We then had a difficult problem to resolve. The Tandberg was a 
three -speed machine (1 +, 3, ++ and 72 i.p.s.). At what speed should 
we run it for the comparison tests? A good argument could be put 
forward for using each of these speeds. In the end it was decided 

to use the Tandberg at its best at 7-i- i.p.s. It should be pointed out 
that at this speed the Tandberg is much more expensive to run in 
terms of tape cost than the cassette machine. 

As we were using the open -reel machine at its best we did the 
same for the cassette recorder and operated it with the Dolby 
noise reduction system switched in and with a chromium dioxide 
tape cassette. The open -reel machine was used with the reel of 
low -noise Tandberg ferrous oxide tape that came with it. 

To the user, although both machines cost the same, they have 
different advantages and disadvantages. The cassette machine was 
the easiest to operate, it had a noise reduction system and had all 
the advantages one normally associates with cassettes from the 
handling point of view. The Tandberg did not have a noise 
reduction system, it had three speeds and offered such facilities as 
sound -on- sound, sound -with -sound, off tape monitoring (because 
of the three heads) etc. 

In the listening tests the Tandberg came out slightly better than 
the Bell & Howell on signal -to-noise ratio. We feel, however, 
that this may, not have been the case if the machines had been in 
the same room as the listeners because the mechanical noise from 
the Tandberg was much higher than that from the Bell & 
Howell. In a smallish room this could have swayed the listeners 
in favour of the Bell & Howell on this point. 

We chose extracts from four discs and these were recorded on 
the cassette and open -reel machines. 

The inexperienced panel listened first to the disc and then to the 
two recorders and were asked to say how good the recordings 
were when compared to the disc. They were given four choices: 
the same as, slightly worse than, much worse than and very much 
worse than. They were asked to make their judgment after 
assessing background noise, `tonal quality' and `clarity'. 

When analysing the results, if a person thought the cassette 
recorder was slightly worse than the disc and the open -reel 
recorder was much worse than the disc one point was scored in 
favour of the cassette machine. If a listener thought that the 
machines both sounded slightly worse than the disc or both 
sounded much worse than the disc a zero was scored. In other 
words, one point was scored for each category difference between 
the two machines. The results are summarized in Fig. 11(a). It can 
be seen that seven listeners thought that the cassette machine 
sounded one category better than the open -reel machine, one 
thought the open -reel machine sounded better and one said that 
both machines sounded the same. One must conclude that as far 
as our inexperienced panel was concerned the cassette tape 
recorder was to be preferred. 

(a) 

(b) 

Cassette 
recorder 

Open reel 
recorder 

1 1 1 1 1 1 1 

. 
1 0 

overall 
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1 1 
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Fig. 11 (a) Inexperienced listeners thought the cassette best 
while, (b), the panel of experts preferred the reel -to-reel 
machine. 
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The experienced panel was asked to compare the recorders with 
the disc on the following points: bass response, treble response, 
signal -to -noise ratio, distortion, and wow and flutter. They were 
also asked to give an overall assessment of performance. For most 
of these points they were asked to place a recorder into one of six 
categories on a scale similar to that already detailed for the 
inexperienced listeners. Again a recorder scored one point for 
each category it was judged better than the other machine in 
relation to the disc. If both machines were given the same rating a 
zero was scored. The results are summarized in Fig. 11(b). The 
total score is given in the bottom right -hand corner of each `block'. 

The bass response of both machines was judged to be very 
similar with 6 points for the cassette, 7 for the open -reel and 6 

listeners saying there was no difference. All the listeners thought 
the recorders were not as good as the disc on this point by a fairly 
large amount. 

The open -reel machine was judged to have a much better treble 
response than the cassette by 14 points to 4, with one listener 
saying there was no difference. In general the reel -to -reel machine 
was thought to be only slightly worse than the disc. 

The open -reel machine had the edge on signal -to -noise ratio but, 
as already stated, was mechanically noisier. 

The sample of the Tandberg we used suffered from high - 
frequency distortion, which is reflected in the results. The cassette 
machine was rated much better than the open -reel by 15 points to 
5 and slightly worse than the disc. 

Both machines were rated the same for wow and flutter and no 
different from the disc. Two of the listeners complained that the 
material we used was unsuitable for this test. 

Overall the experienced listeners preferred the Tandberg by 9 

points to 5, a ratio of about 2:1. If one takes the difference 
between the scdres for each aspect of performance and adds them 
up, this 2:1 ratio appears again. It is probably fair to assume that 
the distortion of the high frequencies on the Tandberg was an 
isolated case and does not occur on all machines of this type. If 
this was indeed so then the open -reel machine must be classed as 
being much better than the cassette recorder. 

One possible explanation for the differing views of the two 
panels is that some members of the inexperienced panel may have 
grown accustomed to listening to small radio sets and medium - 
priced radiograms and had come to prefer this kind of sound. 

It would appear that when one buys a cassette recorder one 
trades performance and versatility for convenience in use. 
However the cassette recorder we tested, while not performing as 
well as its reel -to -reel counterpart, put up a creditable perfor- 
mance and many people would think that the trade -off was 
wort hwhile. 

Caring for, and using, a cassette recorder 

If you buy a cassette recorder there are two other essential 
purchases you must make besides a supply of blank cassettes. 
These are a small bottle of isopropyl alcohol and some `cotton 
wool buds' (small balls of cotton wool attached to short wooden 
sticks often used in baby care). Both items cost only a few pence 
from a chemist. 

Cassette recorders employ heads with an extremely narrow gap 
that soon becomes clogged with oxide from the tape which lifts the 
tape away from the heads causing poor erase and useless 
recordings. The oxide also builds up on other parts which come 
into contact with the tape; in particular the pinch wheel. The wow 
and flutter figure of one of the recorders tested dropped by 50% 
after the pinch wheel and tape path had been cleaned. 

The rule is to clean the heads and the tape path after five or ten 
cassettes of playback time and before every recording is made. 
This is no great hardship as the task takes only a few seconds. 

The average machine has a very large number of internal preset 
adjustments which will probably require periodic attention, and 
mechanical parts will require cleaning and lubricating at intervals. 
These are jobs for the manufacturer and we feel that it would be 
reasonable to return the machine every six months to a year for 
overhaul. Some manufacturers in fact recommend this. 

Cassettes should be storedin a cool place and the surface of the 
tape should not be touched with the fingers. It is a good practice 
after playing back a recording not to wind back the tape if the 
cassette is to be stored. This is because fast wind spooling is not 
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as even as spooling during record or playback so there will not be 
as much stress stored in the tape and, consequently, there will be 
less tendency for the coils of tape to adhere to one another during 
storage. 

It is false economy to buy cheap cassettes as these could 
contain abrasive tape that will soon wear out expensive heads. 
There may also be a tendency for such cassettes to stick or jam. 

When recording it is usually better to err on the side of 
under -recording rather than the converse. 

All of the machines had some means of switching the drive 
motor off automatically should the tape stop moving for any 
reason. In addition some machines had a solenoid which operated 
under these conditions to disconnect the complete drive system, 
having the same effect as pressing the stop button. 

If a recorder is not fitted with the automatic drive disconnect 
mechanism it is essential not to leave the machine with the play 
button pressed and the motor not running. If you do, a flat on the 
pinch wheel will develop which will cause wow and flutter. 

The ideal machine? 
We are of the opinion that not one of the machines tested was 
ideal, either from user or performance point of view. If features 
of the different machines were to be combined to produce an ideal 
machine we would choose: 

The National tape transport controls with the Advent or the 
Nakamichi mechanism. The frequency response of the Akai. The 
versatility of the Uher. The Sansui VU meters. The machine would 
also have slider type recording level controls (or perhaps the 
Advent level system), a mono /stereo switch, a choice between 
chrome and standard tape equalization, a Dolby noise reduction 
system with a calibration oscillator, a preset output level control, a 
choice of phono or DIN input /output sockets, a headphone 
monitoring jack, and twin microphone jacks. Such a machine 
would probably be very expensive. In the reports we have already 
stated our opinion regarding output level controls. Another point 
which we found very annoying was the absence on some machines 
of a mono /stereo switch. This switch is usually only a single -pole 
on /off type that parallels the two channels at the input for mono 
operation. Without it, when recording from a mono source, all the 
information is in one channel only and half of one's audio system 
is being wasted. Apart from all the sound coming from one corner 
of the room one loses the impression of spaciousness normally 
associated with playing a mono signal through a stereo system. A 
stereo /mono switch can easily be added externally but this is not 
very convenient. 

Finally, a number of the machines came equipped with a 
non - standard mains plug (Japanese) which we think is bad 
practice. 

Sixty Years Ago 
April 19 2. The Marconigraph contained an article by H. Riall Sankey 
`Mechanical Analogies Applied to Wireless' which describes the action 
of a tuned circuit in a manner that would probably be welcomed by many 
newcomers to the art today. "If a weight is dropped into still water 
concentric wavelets will be formed. If the weight is too large or the 
height from which it is dropped is too great, not only will waves be formed, 
but there will be splashing, and this splashing corresponds to the brush 
discharge already referred to. If the weight be fixed to a horizontal spring, 
and a force is momentarily applied to the weight, it will oscillate in a 
well -known manner. It will hit the water, and each time it does so will 
produce waves in the manner already pointed out, and if the energy is too 
great there will be splashing as well as waves. A smaller weight placed 
underneath the big one held up by a horizontal spring, will also form an 
oscillatory system, and will be put into motion by the large weight first 
hitting the small weight, which, in its turn, will hit the water and produce 
the waves. Matters can be so arranged that the energy imparted to the 
small weight at each impact is sufficient tp produce the maximum amount of 
wave without any splashing .... 

"It is obvious that a necessary condition to carry out this effect is 

that the small weight shall always be just at the top of its path as the 
big weight comes down to hit it - that is to say, both oscillatory systems 
must have the same time- period, or, in other words, they must be tuned." 

This analogy explained the action of a transmitter of the time which 
consisted of a tuned transformer (large weight) to set the frequency of the 
spark and provide a means of feeding energy into the system. The small 
weight represents the aerial coupling transformer. 
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World of Amateur Radio 

"Top band" season 
The latest 160-m bulletin issued by Stew 
Perry, W 1 BB, confirms impressions that 
the band is opening earlier and closing 
later this year, in line with lower sunspot 
activity, producing DX that would have 
been unthinkable a few years ago on this 
m.f. band. Scotland to West Australia, 
Eire to Hong Kong, Alaska to Hong 
Kong, Europe to South America are 
among the many contacts reported. 
ZP8AY, Ascension Island, made several 
hundred contacts with Europe, United 
States, West Indies, Brazil, etc before 
closing towards the end of 1971. There is 
hope that another station on the island, 
ZD8CS, may open on the band soon. The 
Czech top -band station, OK1ATP, has 
made more than 200 contacts with the 
United States since 1968. Stew Perry 
himself made 12 transatlantic contacts 
during the tests of January 9th. He rates 
long -wire Beverage aerials as `No 1 for 
receiving only' listing other effective 
top -band aerials as verticals (quarter - 
wave, or less with top loading) providing 
they are used with multiple ground radials. 
inverted -vee sloping dipoles, inverted -vee 
dipoles, dipoles and long -wire types. One 
American station, W4BRB, is reported to 
be using 300 sq ft of aluminium foil in 
thin strips to increase ground capacity. 

New look at mechanical TV 
In a recent letter to Michael Hallett. 
manager of the I.T.A's Television Gallery, 
Chris Long, of East Hawthorn, Victoria, 
Australia, reported that a new 
low- definition television system which he 
has developed is being used by a 
fast -growing group of Australian amateurs 
on 1.8 MHz, as a `moving image' 
alternative to slow -scan TV. The system, 
with a standard of 48 lines, 4 fields, uses 
mechanical scanning with a Nipkow disc 
but with direct scanning rather than 
flying -spot techniques to allow scenes 
illuminated in natural light to be 
transmitted. A member of the Australian 
group has developed means of adapting 
almost any oscilloscope to provide a 
suitable monitor. The restricted bandwidth 
permits transmission on h.f. and the 
Australians are hoping that the idea will 

spread internationally. Chris Long has 
also built a 30 -line scanning unit as part of 
a demonstration he is giving of mechanical 
television systems and has acquired a tape 
of video signals taken from the I.T.A's 
'Phonovision' 30 -line video disc. 

In the U.K. amateur TV licences have 
risen to 214, and there are also numbers of 
enthusiasts who confine their activity to 
closed- circuit operation. The British 
Amateur Television Club's next conven- 
tion is to be held on Saturday, September 
16 at I.T.A. headquarters in Knightsbridge, 
London. CQ -TV, the bulletin of the club, 
has started a series of articles on 625 -line 
PAL colour. 

One of Europe's keenest exponents of 
slow -scan TV, Professor Franco Fanti, 
I1'LCF of Bologna, Italy, has just 
published two new booklets `Slow scan 
TV monitor' (Italian text) and `Slow scan 
flying spot scanner' (Italian text plus 
English summary) giving full construction 
details of these two essential items of 
slow -scan equipment. 

John Tanner, G6NDT /T, is now active 
from Andover with 100 watts vision in the 
70-cm band. 

Local activities 
Probably nobody knows just how many 
active local societies, clubs and groups 
devoted to amateur radio exist in the U.K. 
There are over 330 (including a number 
overseas) affiliated to the R.S.G.B. but 
almost certainly there are many less 
formally constituted groups. Some have 
permanent club rooms, some meet in 
members' homes weekly or monthly. 
Some wax and wane in. a short space of 
time, some maintain successful activity 
over many years, others vanish almost 
without trace. Popular activities include 
junk sales, morse classes, club `project' 
evenings, and `natter rites' (sic). But the 
mainstay is the informal lecture, and these 
reflect current interests to a remarkable 
'degree. The current crop of lectures 
includes such topics as slow -scan TV, 
crystal- controlled clocks, s.h.f. and v.h.f. 
equipment, problems of r.t.t.y., ham radio 
in the South Pacific, aerial circus, early 
days of amateur radio, video tape 
methods, converting business radio 
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equipment for v.h.f. use, test equipment 
and even nuclear physics - with such 
variety clearly the spell of local meetings 
has by no means vanished! 

Two popular annual events covering a 
wider area loom up. The 18th annual 
v.hf. /u.h.f. convention at the Winning 
Post Hotel, Whitton, near Twickenham, 
Middlesex, is on Saturday, April 22nd. 
The Northern Radio Societies Association 
convention /exhibition is at Belle Vue, 
4Manchester, on Sunday, May 7th. 

The 1972 Affiliated Societies Contest 
was won by G3SSO, the station of the 
Government Communications Headquart- 
ers' amateur radio society at Cheltenham. . 

Runner -up was G3BEA, club station of 
British European Airways. More than 50 
societies entered. 

U.S.S.R. "50" stations 
Since February 23rd, the Radio Sport 
Federation of the U.S.S.R. has been 
operating five special stations as part of a 
`radio expedition' to commemorate the 
50th anniversary of the founding of the 
Union of Soviet Socialist Republics in 
1922. In the first week, the stations used 
the call signs UA50 (UA fifty) A to E, 
with the second letter of the prefix chang- 
ing each week until June 7th. To judge by 
the strong signal and snappy procedure of 
UA50B when I worked the station on 3.5 
MHz, this group of stations intends to 
register many thousands of contacts. 

In brief 
To encourage more s.s.b. /c.w. activity on 
v.h.f. bands, Tom Douglas, G3BA, 
suggests that between the hours of 19.00 
and 23.00 local time, stations should send 
CQ calls every hour on the hour.... The 
Australian Ionoopheric Prediction Service 
(whose interest in transequatorial 
propagation was noted in the February 
`W.o.A.R.') has invited co- operation 
from amateurs in studies of transequa- 
torial openings and v.h.f. propagation 
between Australia and the Antarctic... . 

The 21st anniversary of the University of 
Keele will include special operation 
of its amateur radio society's station 
G3UOK on April 22 on 3.5, 14 and 144 
MHz.... Violent ionospheric storms were 
reported in the third and fourth weeks of 
February. . . . The White Rose Mobile 
Rally on Easter Sunday, April 2, will be at 
Lawnswood High School, Leeds 6 (details, 
R. Short, G3YEE, Bradford 664220)... , 
North Midlands mobile rally is on April 
16 at Drayton Manor Park, near 
Tamworth. . . . Dr John Saxton, who 
was R.S.G.B. president in 1970, is being 
invited to be president in the Society's 
Diamond Jubilee year of 1973.... Royal 
Signals Amateur Radio Society is to 
operate GB3RCS, from May 14 to 22 to 
mark the 75th anniversary of Marconi's 
experiments over distances of up to eight 
miles in May 1897 when the Royal 
Engineers (from which Royal Signals was 
formed) assisted. 

Pat Hawker, G3VA 
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Miniature Automatic Telephone 
Exchange Modifications 
The writer built a telephone exchange similar to the one 
described by G. F. Goddard and suggests some modifications 

by P. F. Gascoyne 

I was pleased to read the article `Miniature 
Automatic Telephone Exchange' by G. F. 
Goddard in the February issue if only to 
find out that I am not the only reader of 
Wireless World who has his own 
telephone exchange at home. I was 
surprised that his did not contain more 
electronics, although I must confess that 
mine, now about 12 years old, has none. 
There are many points of similarity 
between the two systems. U1, U2 and 
relays RLC, D, E and J all have their 
counterparts. Perhaps the comments 
below may be of use to readers. 

Relays 
Post Office 3000 relays with slugs are not 
so common as those without, so other 
methods of slugging relays could be useful. 
For instance, for RLB one could use a 
freewheel diode across the coil (connect 
the anode to the negative side of the coil). 
For RLE try using a lkS2 coil shunted by 
a 820Q 3W resistor (this is used in my 
system). Relays RLD, F, G and H can be 
slugged with either a freewheel diode or, if 
longer delays are required, an electrolytic 
capacitor (with a 470Q series 
current -limiting resistor) across the coil. 
The slug on RU is, I believe, to stop the 
relay chattering to the 50Hz ring current. 
In this case a freewheel diode would not 
work. Some possibilities are: an 
electrolytic straight across the B coil 
(include some current -limiting resistance in 
the lead from RLJ /1); use a frequency 
much higher than 50Hz for the calling 
signal (see below) so that slugging is 
unnecessary; take a leaf out of the 
G.P.O.'s book and provide the slugging 
action by using a contact of RU to short 
circuit the holding (B) coil until it operated 
(Figs 1(a) and (b) illustrate possible 
methods using this idea). In Fig. 1(a) the 
47Q resistor saves damage occurring if 
RU /I should make before RU /4 breaks. 
In Fig. 1(b) an extra contact is saved. 

Of course, relays RLF, G and H would 
ideally be replaced by one relay and a 
transistor multivibrator. 

Normally in an exchange, the dial 
pulses are received by a fairly standard 
3000 type relay. However, exchanges also 
have two relays associated with each line, 
a `line' relay to detect when the hand -set is 

lifted to make a call, and a `cut off' relay 
to disconnect the line relay once the 

equivalent of UI has found the calling line. 
Thus the calling line is then connected 
directly to the `impulsing' relay with 
nothing in shunt. Mr. Goddard's circuit 
saves the use of the `line' and `cut off' 
relays but at the expense of having 5.6k Qin 
shunt with the impulsing relay. This could 
slug a 3000 type relay so that it would not 
respond correctly to the dial pulses. This 
effect is negligible with a high speed relay 
because of its much smaller inductance. 
However, double pole high speed relays 
are not as common as single pole types. A 
possible alternative is to use a P.O. type 
23 (this is a modern miniature plug -in 
relay about 25mm high with a transparent 

(a) ( b) 

Fig. 1. Alternative ways of slugging relay 
RLJ /B 
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Fig. 2. Ringing circuit used by the 
writer which does away with the bell. 
The calling note is produced by the 
earpiece. 

cover), or one of its commercial 
equivalents. Typically one with a coil 
resistance of 2.5k Q has an inductance of 
around 24H when operated. If this were 
used, when the dial contacts broke during 
an impulse, the relay current would decay 
with a time constant of about 3ms. Since 
the release current is around 30% of the 
normal current, the release will be 

delayed by a similar time giving a total 
release time of the order of 14ms, i.e. 
about the same as an un- slugged 3000 
type. (A dial returning at normal speed 
gives 10 impulses per sec. with a 66% 
break ratio. i.e. each pulse is 66ms break, 
34ms make.) For RLC's other function, 
that of stopping U1, there should be no 
problems. ' 

Ringing 
To provide a better sound when operating 
the bells on 50Hz I would advise the 
following adjustments. Slacken the screw 
holding the central magnet and adjust so 
that the armature is just touching one pole 
piece and there is an 0.008in gap at the 
other. Set the clapper so that when it is 

moved slowly from side -to -side it just fails 
to reach the bell gongs. 

High frequency ring current 
Some years before the G.P.O. brought out 
their `Trimphone' some of the telephones 
on my exchange were smaller than a 
`Trimphone', and emitted a squawking 
noise to signal a call. How? By scrapping 
the bell and feeding a high -frequency ring 
current (produced by a buzzing high speed 
relay) to the earphone of the handset, via a 
0.1/./F capacitor connected across the 
cradle switch. The relay produces a 
600Hz sawtooth waveform of 40V 
peak -to -peak (a square wave from a 
multivibrator would probably be just as 
effective and certainly more reliable). In 
my exchange the ring tone is produced, 
from the ring current, by bridging a small 
capacitor across the equivalent of the 
break section of contact RLH /3. The 
circuit of G.P.O. telephones includes a 
transformer with three windings (some 
non -G.P.O. telephones of similar external 
appearance do not) and some other 
components which match the microphone 
and earphone to the line. These 
components form a semi -balanced bridge 
circuit which prevents the speaker hearing 
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himself too loudly. These complications 
improve efficiency, but are not essential if 
all the lines are short in length; thus, for 
my telephones, I used the circuit in Fig 2. 
The 100nF capacitor has been increased 
to 250nF and forms part of a spark 
quench circuit for the dial as well. h is 
supposed to be bad to put d.c. through the 

Fig. 3. Similar to Fig. 2 but for use with 
modern balanced armature earpieces. 

earpiece. I have had no trouble with 
moving -iron type earpieces, but for the 
modern balanced armature types, it could 
cause the armature to be driven up against 
one pole. For these types, therefore, I 

would suggest a circuit like Fig. 3. The 
electrolytic need be only a few volts 
working but watch the line polarity. The 
auxiliary dial contact short circuits the dial 
during pulsing, to avoid unpleasant clicks 
in the earpiece. There are actually two sets 
of auxiliary contacts; one set is 
permanently connected to the pulsng 
contacts and the other, being spare, is bent 
clear and used as the cradle switch 
contact. 

Power supply 
Although there is something to be said; for 
switching a series resistor into the main 
supply, since otherwise, on no load, the 
reservoir capacitor will charge up to the 
peak transformer voltage, I am not sure 
that the use of an auxiliary battery supply 
is worth while. If the mains supply is left 
`on' permanently the extra power 
consumed in the idle condition is small, 
while turning it 'off' does not really 
increase the safety, since at any time a 
telephone can be lifted turning it `on' 
again. Talking of safety, though, it would 
be advisable to adopt the recommenda- 
tions given in Mr N. Monk's letter in this 
issue. I would also advise connecting a 
0.25A thermal cutout in place of, or in 
series with, FS2. This will protect the 
uniselector coils from overheating if any 
fault should cause them to be permanently 
energized (when their current will rise to 
0.75A as opposed to an average of 
125mA when stepping). 

Finally there is a couple of mistakes on 
the original circuit diagram. RLJ /3 should 
be a normally closed contact, and the 
zener diode, D5, should be reversed. 

April Meetings 

Tickets are required for some meetings: readers are advised, 
therefore, to communicate with the society concerned 

LONDON 
6th. IERE - "Visual telecommunication systems: 

a review of some technical problems" by 
I. Macdiarmid at 18.00 at the Engineering 
Lecture Theatre, University College, Torrington Pl., 
W.C.1. 

10th. IEE - "B.B.C's television management 
information systems" by C. Lashmar and G. D. 
Cook at 17.30 at Savoy Pl., W.C.2. 

1 1th. IEE - Discussion on "Magnetic bubbles" 
at 17.30 at Savoy Pl., W.C.2. 

11th. IEE Grads - "Minicomputers and 
automation" by J. Woodcock at 18.30 at Savoy Pl., 
W.C.2. 

1 1th. AES - "The control of acoustic feedback 
by room equalization - some recent investigations" 
by J. H. Kogen at 19.15 at the Mechanical 
Engineering Dept., Imperial College, Exhibition Rd., 
S.W.7. 

12th. IEE - "Computer programming as an 
engineering discipline" by Professor C. A. R. Hoare 
at 17.30 at Savoy Pl., W.C.2. 

12th. SERT - "The Philips video cassette 
recorder" by R. Smith at 19.00 at I.T.A., 70 
Brompton Rd., S.W.3. 

13th. IEE - Discussion on "The electrical and 
electronic systems in Concorde" at 18.00 at Savoy 
Pl., W.C.2. 

13th. RTS - Fleming memorial lecture "A 
television service fit for artists" by Dr. G. B. 
Townsend at 19.00 at the Royal Institution, 
Albemarle St., W.I. 

17th. IEETE - Panel meeting on "Electronics" at 
18.00 at IEE Lecture Theatre, Savoy Pl., W.C.2. 

18th. IERE - "Modern dynamic measurement 
techniques" by J. D. Lamb and P. A. Payne at 18.00 
at the Engineering Lecture Theatre, University 
College London, Torrington Pl., W.C.1. 

19th. Inst. Nay. - "Long haul airlines and 
satellite communications" by J. O. Clark at 17.00 at 
the Royal Aeronautical Society, 4 Hamilton Pl., W.I. 

19th. IERE - "The consequences of innovation 
on society" by R. Loveridge at 18.00 at the 
Engineering Lecture Theatre, University College, 
Torrington Pl., W.C.1. 

20th. IEE - Colloquium on "Microwave mixers 
and mixer diodes" at 14.00 at Savoy Pl., W.C.2. 

24th. IEE - Discussion on "Aesthetic aspects of 
aerial design and siting" at 17.30 at Savoy Pl., 
W.C.2. 

25th. IEE - Colloquium on "Developments in 
oscilloscopes" at 10.00 at Savoy Pl., W.C.2. 

25th. IERE /Inst. Nay. - Colloquium on "Flight 
deck displays and instrumentation for future civil 
short-field aircraft" at 10.30 at Mullard House, 
Torrington Pl., W.C.1. 

26th. IEE - Discussion on "Coaxial digital 
transmission at 120M bits" at 17.30 at Savoy Pl., 
W.C.2. 

27th. IEE - Kelvin lecture on "Crystals" by 
Prof. F. C. Frank, at 17.30 at Savoy Pl., W.C.2. 

BIRMINGHAM 
6th. SERT - Colour television forum - 

demonstrations and lectures by British television 
manufacturers at 19.30 at The Byng Kendrick Suite, 
University of Aston, Gosta Green. 

20th. IEE Grads - "Electronic organs" by J. D. 
Ward at 19.30 at the MEB Offices, Summer Lane. 

BRISTOL 
20th. SERT - "Thorn 8000 colour television 

receiver" by A. E. Cullum at 19.30 at Cabot House, 
Bristol Polytechnic, Ashley Down Road. 

CAMBRIDGE 
6th. SERT - "Pulse code modulation" by C. G. 

Williams at 19.30 at Cambridge College of 
Technology, Collier Road. 

195 

CARDIFF 
25th. IEE Grads - "Communications; tomor- 

rows world" 8y T. Rowbotham at 19.00 at 
U.W.I.S.T. 

CARLISLE 
12th. IEETE - "Colour television" by A. D. 

Campion at 19.30 at the Technical College, Victoria 
Place. 

CARMARTHEN 
19th. IEETE - "Communication by satellite" by 

V. C. Meller at 19.30 at the Carmarthen Technical 
and Agricultural College. 

CHELMSFORD 
25th. IERE /IEE - "History of the television 

camera tube" by W. Turk at 18.30 at the Civic 
C entre. 

DUNDEE 
18th. IEE Grads - "The planning and 

development of v.h.f. networks for television" by 
T. Sykes at 19.30 at Fulton Bldg., Dundee University. 

EVESHAM 
18th. IEE Grads - "From cylinder to stereo" by 

G. Garside at 19.30 at BBC Club. 

IPSWICH 
19th. IEE - "Electronics in medicine" by M. F. 

Docker at 18.30 at Civic College. 

LIVERPOOL 
26th. IERE - "The engineer- doctor relationship" 

by H. S. Wolff at 19.00 at the Department of 
Electrical Engineering and Electronics, the University. 

LYNEHAM 
1 1th. IEETE - "Micro -electronics" at 19.30 at 

Royal Air Force Station. 

MALVERN 
13th. IERE - "Development of television relay 

stations" by B. C. Taylor at 19.00 at The Abbey 
Hotel. 

MANCHESTER 
20th. IERE - "U.H.F. mobile radio telephones" 

by W. H. Wheel at 18.15 at Renold Building, 
U.M.I.S.T. 

20th. SERT - "Disc recording" at 19.30 at 
Renold Building, U.M.I.S.T. 

NEWCASTLE - UPON -TYNE 
5th. IEE - "Satellite television broadcast 

reception" by K. G. Freeman at 18.30 at the 
Polytechnic. 

12th. IERE - "Recent developments in colour 
television cameras" by K. G. Johnson at 18.00 at 
Ellison Building, Polytechnic, Ellison Pl. 

READING 
12th. IERE - "Thick film hybrid circuits" by 

G. Brooke and W. E. B. Baldwin at 19.30 at the 
J. J. Thomson Laboratory, University of Reading, 
Whiteknights Park. 

SWANSEA 
13th. IERE /IEE - "Measurement of 

oceanographic variables" by Dr. W. R. Parker at 
18.15 at the Department of Applied Science, 
University College. 

WOLVERHAMPTON 
12th. IERE - "An outline of loudspeaker design" 

by R. H. Fisher at 19.15 at the Polytechnic. 
26th. IERE - "The Industrial Relations Act and 

the chartered engineer" at 19.15 at the Polytechnic. 
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New Products 

Polycarbonate capacitors 
Housed in flame -proof nylon cases, type 
CSK polycarbonate capacitors from 
Seatronics (UK) are designed for )igh 
density packaging on printed- circuit 
boards. Capacitance range is 0.01 to 10µF 
with ± 10% and ± 5% tolerance over the 
working voltage range of 63 to 400V d.c. 
Tan delta is less than 0.003 at 1 kHz and the 
capacitors will withstand a 50% increase 
in the working voltage for 30 seconds. The 
normal operating temperature range is 
-55° to +85°C. Seatronics (UK) Ltd, 
22 -25 Finsbury Square, London EC2A 
1DT. 
WW305 for further details 

250MHz timer /counter 
A resolution of 1Hz is achievable at 
maximum frequency on the nine -digit 
timer /counter by Advance Electronics. 
Known as the TC14 /15, it uses Motorola 
MECL3 emitter- coupled logic. Input 
sensitivity is 10mV at an input impedance 
of 1mS2 in parallel with 18pF, reducing 
to 12pF for a sensitivity of 100 or 500mV. 
The full track version, TC15, will accept 
plug -in units, one extending the range to 

500MHz with a new Plessey i.c. divider and 
especially useful in mobile communications. 
(This unit has an input impedance of 5052.) 
A fast warm -up 10MHz crystal oscillator 

gives a stability of ± 1 in 10' from 0 to 
50 °C, and an alternate oscillator is avail- 
able with a stability of ± 5 in 108 (after 
45 min warm up). Accurate triggering is 
claimed with `difficult' waveforms. Trigger 
level is continuously variable over a range 
± 10 times the sensitivity. Advance 
Electronics Ltd, Raynham Road, Bishop's 
Stortford, Herts. 
WW331 for further details 

Analogue multimeter 
A linear resistance measurement scale and 
overload protection permitting a.c. mains 
voltage to be applied to any input range, 
or any combination of inputs without 
damaging the instrument, are features of 
the Philips PM 2404 analogue multimeter 
introduced in the U.K. by Pye Unicam. 
The instrument covers both a.c. and d.c. 
voltages from 100mV to 1000V f.s.d., 
with an input impedance of 10M 52, in nine 
ranges with a 1:3:10 switching sequence 
plus currents of from 1mA to l0A f.s.d. 
in a similar range switching sequence. On 
resistance measurements a constant 
current circuit is employed to obtain the 
linear resistance ranges. With both current 
and voltage parameters, polarity is indica- 
ted automatically by a small moving -coil 
meter built into the main unit. The over- 
load protection facility permits a.c. or 
d.c. voltages up to 250V to be connected 

to its inputs on any range setting without 
damage. Overload on resistance or voltage 
measurements results in full scale deflec- 
tion of the meter. If it happens on current 
measurements, then the shunt circuit is 
protected by a voltage -limiting diode 
until the fuse blows. Although normally 
available as a mains operated unit, the PM 
2404 can also be supplied with a recharge- 
able battery pack. Other accessories for 
the instrument include a high- voltage 
probe (up to 30kV), a v.h.f. probe (up to 
700MHz), and current range accessories 
for both a.c. and d.c. Pye Unicam Ltd, 
York Street, Cambridge. 
WW316 for further details 

Low -cost sine /square 
oscillator 
Lyons Instruments are producing a new 
series of low -cost instruments. First in the 
new `Interlab' series is the SQ10, a signal 
source with low sine -wave distortion and 
fast square -wave rise time together with 
500 source impedance and high output 
amplitude. Frequency range is 10Hz- 
1MHz, and signal amplitude 10V p -p 
(3.5V r.m.s. sine) into 2500 or greater, 5V 
p -p into 1009, and 2.5V p -p into 509. The 

attenuator gives 0 -40dB in 20dB steps and 
vernier. Sine -wave distortion is typically 
0.05 %, 50Hz- 100kHz, less than 0.15% at 
10Hz, and 0.5% at 1MHz. Rise time is 

typically 5Ons. Price £57. Lyons Instru- 
ments Ltd, Hoddesdon, Herts. 
WW318 for further details 

Digital voltmeters 
A complete range of 12 digital voltmeters, 
all of the same size, appearance and panel 
layout but with different specifications and 
prices, has been introduced by Solartron. 

Called the Master Series, they do not offer 
any advance on present -day specifications 
but, rather, a wide range of user options 
within the same basic package. Between 
the 12 models the measurement options 
available are d.c. voltage (0 -10mV to 
1.2kV); a.c. voltage mean sensing 
(0 -100mV to 0- 1.2kV); a.c. voltage r.m.s. 
(0 -1V to 0- 1.2kV); d.c. ratio; 2/4 terminal 
resistance; normal speed (10 /s) or high 
speed operation (100 /s); isolated outputs 
and programming; and mains locked 
integration. Maximum voltage sensitivities 
are either 1 µV (ten models) or 10µV, and 
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maximum current sensitivity 100pA. 
Eight models have 6 -digit and four models 
5 -digit displays. Protection against wrong 
range selection is included, and all inputs 
are floating. Auxiliary modules available 
are for a.c. and d.c. current measurement; 
off -limit detection; pre -selected program- 
ming of measurements; linearization, 
a.c./a.c. ratio, .S2/ S2 ratio; and output 
encoding for paper tape punches, tele- 
printers etc. Prices for ten models range 
from £495 to £1,190 with those for two 
models to be announced. The Solartron 
Electronic Group Ltd, Farnboroug -i. 
Hants. 
WW333 for further details 

Digital multimeter 
Digitest 501 from Dynamco is a small, 
general- purpose multimeter employing a 
simple grid selection of function and range. 
It measures from 1001/V to lkV d.c.,100,u V 

to 420V a.c.,100mQ2 to 1.5MS2, and 100nA 
to 1.5A (with shunt option) a.c. and d.c. 
It has a scale accuracy of 0.3% to 1.5% 
according to the function selected. Price 
£89. Dynamco, The Street, Shalford, 
Guildford, Surrey. 
WW308 for further details 

Audio modules 
A range of printed- circuit plug -in modules 
intended for use in studios, public address 
and discotheque sound systems is made by 
Chadacre Electronics. The range includes 
a tone control/equalizer, line output ampli- 
fier (600 ohm), disc input and microphone 
pre -amplifiers, VU meter driver, mixing 
amplifier, headphone amplifier, line -up 
oscillator, ring modulator, v.c.o., envelope 
shaper, noise generator, `phasing' circuit 
and four -channel pan pot. As well, there is 
a compressor module, six -channel mixer. 
a band -pass filter with variable Q, noise 
generator and spring reverberation unit. 
all available in cases, but without power 
supplies. Most units require a 24V power 
supply. Chadacre Electronics Ltd, 43 
Chadacre Avenue, Clayhall, Ilford, Essex. 
WW334 for further details 

Wafer switch kits 
The N.S.F. model MK rotary wafer switch 
is now available from Celdis in kit form. 
The switches have I+in diameter moulded 
wafers with up to 12 switching positions 

with one, two or four poles per wafer. 
Contact rating is 5A continuous at 300V 
a.c./d.c. Switching capability is 60mA at 
250V d.c., 150mA at 250V a.c. (r.m.s.). 
Shaft assemblies have a standard index 
mechanism with an operating torque of 
25oz. in and are available in 1, 2 and 3in 
lengths. Celdis Ltd, 37/39 Loverock Road, 
Reading, Berks. RG3 IED. 
WW322 for further details 

High-voltage pulse 
generator 
A kilovolt pulse generator providing pulse 
widths between 3 and 100ns with rise and 
fall times of Ins has been announced by 
Instrument Technology. The amplitude of 
the pulses is continuously variable between 
1kV and 9kV, and a pulse repetition rate of 
up to 100Hz is possible. The unit has a 
delay trigger circuit giving 2Ons delay with 
lns jitter. Switch selection of either signal 
shot (push button) or repetitive shot is 
provided, with the repetitive application 
requiring a 5V positive external trigger. 
Instrument Technology Ltd, 67 Lower 
Road, Kenley, Surrey. 
WW309 for further details 

Null balance voltage 
calibrator 
A portable battery- powered d.c. voltage 
calibrator which incorporates a null balance 
indicator, is available from Time Electron- 
ics. Sensitivity is better than 2µV per 
division allowing voltages down to 1 mV to 
be measured to better than 0.1% accuracy 

O.C. MILLIVOLT OAL10041011 rt :ao PH, 64.1i 
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with the convenience of direct digital read- 
out. The basic accuracy of the instrument is 
+ 0.05% of reading with the option of a 
±0.02% version. Voltages from I 0V to 
10V can be measured on' five ranges. The 
circuit uses a Muirhead standard cell as the 
basic reference source. A chopper stabilized 
amplifier - provides voltage accuracy better 
than 25p.p.m./ °C and 100p.p.m. per 
annum. When used for calibration purposes 
the instrument can supply up to 25mA 
without loss of accuracy. Time Electronics 
Ltd, Elliott Road, Bromley, Kent BR2 9PA. 
WW303 for further details 

Push -button tuner 
Sydney S. Bird & Sons have introduced 
a new push -button tuner for car radio 
receivers with the special advantage of 
enabling manufacturers to design sets 
down to 42mm high while still being suitable 
for receivers up to 51mm high and with 
U.K. and Continental spindle centre o 

130mm and 138mm. The A W 160 sedc 
tuner can be supplied with 21. 4. 5 or h 
coils giving a.m. and f.m. operations. and 
the five buttons may be sequenced in any 
combination of medium -wave, long -wave. 
or f.m. Sydney S. Bird & Sons Ltd. Cyldon 
Works, Fleets Lane, Poole. Dorset. 
WW319 for further details 

Microwave IMPATT diodes 
New diodes from Hewlett- Packard are 
claimed to be the first silicon IMPATTs to 
achieve microwave power levels higher than 
1 W. 
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Characteristics 

Frequency range 
C.W. output power (minimum) 
Maximum junction temp. rise at rated 

power 
Operating voltage (typical) 
Operating current (typical) 
Efficiency (typical) 
Thermal resistance (typical) 
Junction capacitance at breakdown 

(typical) 
The larger junction area needed is achieved 
by paralleling four diodes on a single 
Hewlett -Packard Ltd, 224 Bath Road, 
Slough Bucks. SL1 4DS. 
WW321 for further details 

5082 -0424 5082 -0425 5082 -0426 
5.3 -8 8 -10 10 -13.5 GHz 
1.5 1.25 1.0 W 

175 175 175 °C 
125 100 80 V 

220 210 200 mA 
6.5 7.0 7.0 % 
5.0 7.0 9.0 °C/W 

1.7 1.4 1.5 pF 

Low -noise professional 
tape 
A matt -backed a.f. tape for professional 
use and with the high- performance 
properties of untreated tape has been 
developed and introduced by EMI. The 
tape (type 816) is claimed to be superior 
to other matt- backed tapes in terms of both 
modulation noise and print through. (The 
advantage of matt- backed tapes is the 
higher `spooling' speed and uniform wind.) 
A recently developed method of measuring 
modulation noise, which gives better agree- 
ment between noise and its subjective 
effect, is used in assessing the new tape. 
Ratio of 1 -kHz maximum replay level to 
a.m. noise is - 38.5dB, to d.c. noise is 

-49dB and to bias noise is -74dB 
(6.55mm track width, 38cm/s). The tape 
is available in the four standard widths and 
is intended for operation at 38 or 19cm/s. 
EMI Tape Ltd, Hayes, Middx. 
WW301 for further details 

Fault locator for long 
cables 
The Takeda TR -4902 digital cable -fault 
locator from Euro Electronic Instruments, 
gives a direct reading of fault position or 
cable length for submarine, underground, 
communications, or aerial cables. Using an 
electronic counter to measure the interval 

between transmitted and reflected pulses, 
which are displayed on a built -in monitor 
oscilloscope, the system achieves an 
accuracy of 0.1 %, with a resolution of 1 

metre over its distance measuring range of 
20 to 19,999 metres. Front panel controls 
are provided for setting the propagation 
constant of the cable under test and for 
varying the pulse width when required. 
The distance to the fault or to the end of 
the cable is given in metres as a direct - 
reading 5 -digit display. Euro Electronic 
Instruments Ltd, Shirley House, 27 

Camden Road, London N.W.1. 
WW306 for further details 

TV camera for low light 
levels 
The Esicon (TX538), a sensitive pick -up 
tube from Thomson -CSF, uses lin vidicon - 
type hardware. The principle of operation 
is that within an image section electrons 
emitted by the photocathode are acceler- 

ated, focused, and then strike one side of 
an electron multiplier target, where they are 
then multiplied while penetrating the target 
material. On the readout side, the `charge 
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pattern' is analyzed by means of a low 
velocity vidicon -type electron beam. The 
purely dielectric nature of the target permits 
long lasting charge accumulation: faint 
images can be extracted out of the photon 
noise and enhanced through integration. 
Lag is very low, allowing non -smeared 
pictures with fast moving objects. As the 
Esicon photocathode is deposited on a 
fibre optic faceplate, an image intensifier 
stage can easily be coupled in front of the 
pick -up tube. As such the Super -Esicon 
(TX540) is capable of live pick -up for 
example in the low light level conditions 
of an overcast, moonless night (10-4 to 
10-5 lux). If an appropriate scintillator 
crystal is attached in front of the photo- 
cathode of the Esicon (or of the image 
intensifier stage) the device becomes sen- 
sitive to X, gamma or neutron radiation. 
Thomson -CSF Electronic Tubes Ltd, 
Bilton House, Uxbridge Road, Ealing, 
London W5 2TT. 
WW327 for further details 

Mains input filters 
Waycom Semiconductors are marketing 
the Schaffner FN series of encapsulated 
mains input filters handling up to 15A. 
The series provides high attenuation of 
frequencies up to 300MHz, and units are 
available in either plastic or metal cases. 
Waycom Semiconductors Ltd, Wokingham 
Road, Bracknell, Berks. 
WW326 for further details 

High -current silicon 
transistors 
Two TO3 encapsulated transistors, types 
2N3771 and 2N3772, with a maximum 
dissipation rating of 150W and a current 
rating of 30A are available from Mullard. 
Both are n -p -n devices. Characteristics: 

2N3771 2N3772 
Max. VCBO 50 100 V 

Max. VCEO 40 60 V 

Max. lof 30 30 A 
Max. dissipation, 
Prot 150 150 W 
Max. junction 
temperature 
hFE 

200 200 °C 

V CE= 4V, 
/c.= 10A 

VCE= 4V, 
k=- 15A 15 to 60 - 

Mullard Ltd, Mullard House, Torrington 
Place, London WC1E 7HD. 
WW310 for further details 

15 to 60 

Logic -card range 
A new type of logic card has been intro- 
duced by Viking Industries (UK) to accept 
14- and 16 -pin i.c. sockets and wire -wrap 
posts for discrete components in any 

Continued on p. 199 
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combination. Two card sizes are available 
(4.5 X 4.5in and 9.25 X 4.5in) giving an 
almost unlimited number of configurations. 
Both sizes have 35 -way double -sided gold - 
plated contacts for standard p.c. connectors. 
Cards with pins already inserted to 
customer requirements can be supplied. 
Viking Industries (UK) Ltd, Barton 
Industrial Estate, Faldo Road, Barton -le- 
Clay, Beds. 
WW311 for further details 

Insulating washers 
Insulating washers for semiconductors in 
TO -3, TO -66 (2 and 9pin), SO -55, DO -4, 
DO -5 and `thermatab' packages are now 
available from Jermyn. Manufactured from 
I.C.I. `Melinex' polyester film the washers 

are 0.002in thick, tough, and flexible. The 
thermal performance is good .- for the 
TO -3 washer it is typically 0.8 °C/W in- 
cluding the two interfaces. Jermyn Indus- 
tries, Vestry Estate, Sevenoaks, Kent. 
WW315 for further details 

Low cost diacs 
Hutson Industries type D -30 diac, from 
Claude Lyons, is suitable for use as a 
trigger for triacs and s.c.rs. The breakover 
voltage is 32V ±4V, and breakover 
symmetry ± 3V. The diode is DO -7 encap- 
sulated. Prices start at 22p for 1 -24. Claude 
Lyons Ltd, Hoddesdon, Herts. 
WW320 for further details 

40MHz oscilloscope 
A dual -beam, 40MHz oscilloscope made 
by Advance Electronics has a deflection 
factor of 5mV /cm at full bandwidth. The 
solid -state oscilloscope, type 0S3000, has 
an alternate deflection factor of lmV /cm 

1611.r $ 

up to 10MHz. A dual timebase with 
calibrated delay fives a choice of timebase 
A only, A bright -up by B, B delayed by A, 
or A and B mixed, this last a feature new to 
oscilloscopes of the same cost. (Ranges 
extend from 2s /cm to 200ns /cm, and 
down to 2Ons /cm with 8 X 10 expansion.) 
It is designed for easy customer repair - 
the timebase, power supply and e.h.t. units 
for instance are easily removed and exten- 
sion leads allow oscilloscope operation 
with the units removed. A useful feature is 

1111111111111.164 

a Y- amplifier output which permits cascade 
operation of the two Y- amplifiers to give a 
deflection factor of 200µV /cm. The 
Y- amplifier output can also of course be 
used to feed the X- input. Rise time of the 
Y amplifiers is less than 9ns. Overshoot 
is constant with varying attenuation. 
Display area is 10 X 8cm. Price £360. 
Advance Electronics Ltd, Raynham Road, 
Bishop's Stortford, Herts. 
WW329 for further details 

D.C. millivoltmeter 
A wide -range millivoltmeter from Noronix, 
type NVM 1, has 11 voltage ranges from 
100V full -scale down to a maximum sen- 
sitivity of lmV full -scale, giving 10µV 
resolution. Input resistance is 1MS2/V. 
For transducer applications a full -scale 
reading may be obtained with a signal 
anywhere in the range 300µV to 100V. 
The case is nylon- coated steel with recessed 
plastic- fronted meter. The meter will with- 
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stand high electrical overloads. The battery 
power supply is stabilized, and the 
`sampling- chopper' d.c. amplifier gives 
good rejection of interfering a.c. signals. 
Price £36. Noronix Ltd, Love Lane, 
Woolwich, London SE18 6HL. 
WW328 for further details 

Electrolytic capacitors 
Single or multiple section electrolytic 
capacitors, type 35D from Sprague, are 
available in the range 6.3 -450V. The largest 
capacitance available for standard units is 

2 X 23,500µF at 6.3V d.c. The capacitors 
can be operated over a temperature range 
of -40 to + 85°C, and can tolerate high 
ripple current. A pressure -type safety vent 
is standard. Sprague Electric (UK) Ltd, 
159 High Street, Yiewsley, West Drayton, 
Middx. 
WW323 for further details 

Miniature light -emitters 
Light -emitting diodes types 183CQY and 
185CQY from Mullard, are miniature 
gallium arsenide phosphide devices that 
emit bright red light through a wide angle. 
The 183CQY is intended to replace con- 
ventional indicator lamps in systems that 
use solidstate circuits. It operates with a 
power supply of 2V at 20mA to produce a 
radiation with an intensity of 170cd/m2, 
and has an impedance of about IOOQ. The 
185CQY can display the numbers 0 to 9 

and the decimal point. It operates with a 
power supply of 2V at 5mA and emits 
radiation with an intensity of 684cd/m2. 
The numbers, which measure only 2 X 3mm, 
are formed as a standard 7- segment 
display. Mullard Ltd, Mullard House, 
Torrington Place, London WC1E 7HD. 
WW314 for further details 

High- voltage pulse 
transformer 
A 30kV pulse transformer model 355 -30, 
manufactured by Hartley Measurements, 
is designed to trigger spark gaps, flash 
tubes, etc. It can be operated by a low -cost 
thyristor circuit or, for high -speed applica- 
tions by a thyratron. It measures 96 x 25 x 

25mm approx. and is suitable for printed - 
circuit board mounting. Output is 30kV 
for a 300V input pulse; rise time less than 
1µs. Hartley Measurements Ltd, Kent 
House, High Street, Hartley Wintney, 
Hants. 
WW307 for further details 

High -resolution digital 
voltmeter 
Model 701 digital voltmeter from Fenlow 
has a resolution of 1 part in 20,000, sen- 
sitivity of 10µV, input resistance of 
20,000MQ and accuracy of 0.01 %. A new 
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conversion technique employed avoids 
switching at low levels. Series mode 
rejection is 80dB. The instrument measures 
210 X 75 X 140mm approx. Price £198. 
Fenlow Electronics Ltd, Whittet's Eyot, 
Jessamy Road, Weybridge, Surrey. 
WW313 for further details 

Low -power audio 
amplifier i.c. 
An integrated circuit audio amplifier, type 
TBA915, from Mullard, is intended for 
use in portable receivers and miniature 
transmitter- receivers where small battery 
size is important. Under typical operating 
conditions, the circuit normally takes a 
current of 2.5mA when quiescent, but a 
squelch facility can reduce this to 400,uA. 
Output is up to 500mW. The high - 
frequency response of the TBA915 can 
be adjusted by means of capacitance in 
the feedback path. An input of 10mV will 
produce full output; signal -to-noise ratio 
at this power level is 75dB. Encapsulation 
is TO -74. Mullard Ltd., Mullard House, 
Torrington Place, London WC1E 7HD. 
WW330 for further details 

Quadraphonic pan pot 
Intended for studio use, the quadraphonic 
panoramic potentiometer made by Sigma 
Products claims to be cheaper than its 
competitors. Movement of a single control 
knob gives proportional control of four 
potentiometers. The potentiometers are 
high- resolution, low -noise wirewound types 

with a value of 3.9kS2 and a linear law (The 
law can be modified with external resistors.) 
Unit price is £15.75. Sigma Products Ltd, 
72 St. Andrews Road, Northampton. 
WW302 for further details 

Bistable relay 
Magnetic Devices have announced a 
bistable relay with coils for d.c. working. 
With each successive operation the 
solenoid actuates a cam into either high or 
low positions. Thus the contacts are 
operated every alternate time the relay is 
energized. Contact arrangements are built 

up as required from single pple to a 
maximum of four poles. Provision is made 
for alternative contacts which can be 
operated direct from the solenoid if required. 
Coils can be wound for up to 230V d.c. 
Magnetic Devices Ltd, Exning Road, 
Newmarket, Suffolk. 
WW312 for further details 

Solid -state microwave 
signal source 
Microwave signal source, type 6070 from 
Marconi Instruments covers the frequencies 
400 to 1200MHz in a single range. It has 
mechanical/digital readout. The instrument 
contains an i.c. power supply, square -wave 
generator and modulator drive circuit 
assembled on to a single printed -circuit 
board fitted with an edge connector. 
Frequency stability is typically 0.001 %. 
A transistor cavity -controlled oscillator 
gives a minimum power output over the 
whole frequency band in excess of 50mW 
with a typical maximum power of 250mW. 
The r.f. output line incorporates a p-i -n 
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diode modulator and low -pass filter. 
External amplitude and modulation can be 
applied through a front panel B.N.C. 
socket. Optional accessories include a 
levelling amplifier and a wideband detector. 
Marconi Instruments Ltd, St. Albans, 
Herts. 
WW324 for further details 

Encapsulated bridge 
rectifiers 
Two silicon single -phase bridge rectifier 
assemblies from Westinghouse, types 
SxPF3 and SxPF4, have voltage ratings 
of 80- 1000VRRM. Current ratings are 9A 
(225A overload) and 13A (300A overload) 
for the SxPF3 and SxPF4 respectively. 
Prices are £108 per 100 for the S1PF3 
(100V) and £127 per 100 for S1PF4 
(100V). Westinghouse Brake and Signal 
Co. Ltd, 82 York Way, King's Cross, 
London N1 9AJ. 
WW325 for further details 

Pulse generator 
Model TT100 the first of a new range of 
pulse generators from K.S.M. Electronics 
provides a p.r.f. of 1Hz -7MHz, delay of 
50ns -ls, pulse width of 50ns -ls, and a 
positive and negative pulse obtained from 
separate sockets, each pulse being variable 
from zero to 10V into 500. The instrument 
measures 89 X 140 X 324mm. K.S.M. 
Electronics Ltd, Bradmore Works, Brook - 
mans Park, Hatfield, Herts. 
WW317 for further details 

Versatile multimeter 
The Normatest 2000, made by Norma of 
Vienna and available in the U.K. from 
Croydon Precision Instrument Co, has 41 
ranges with facilities for the measurement 
of a.c. and d.c. voltage and current, resit - 
tance, temperature and gain. It has an 
internal resistance of 20,000Q/V d.c. and 
4,000Q/V a.c. The moving -coil system is 

a taut -band suspension with a short-term 
overload capacity of 1,000 to 1 and a built - 
in fuse to ensure maximum overload 
protection. The instrument is contained in a 
plastic case and accessories such as 
temperature feelers, range multipliers and 
clip -on transformers are available. Price 
complete with carrying case and test leads 
is £17.50. Croydon Precision Instrument 
Co., Hampton Road, Croydon CR9 2RU. 
WW304 for further details 

www.americanradiohistory.com

www.americanradiohistory.com


Wireless World, April 1972 

Literature Received 
For further information on any item include the appropriate 
WW number on the reader reply card 

ACTIVE DEVICES 
The 1972 catalogue from Chromasonic Electronics, 
56 Fortis Green Road, London N10 3HN, gives 
prices and specifications of all their components 
(active and passive) WW401 

A data sheet is available on the MM1101, 11011, 
MM1101A1 and 1101A2 256 -bit fully decoded static 
random access memory i.cs and an application note 
on the use of MM5260. National Semiconductor 
(U.K.) Ltd, Larkfield Industrial Estate, Greenock, 
Scotland WW402 

Specifications of a 30A (lo) power thyristor 31RCS. 
are given in a data sheet from International Rectifier, 
Hurst Green, Oxted, Surrey WW403 

James Millen Manufacturing Co. Inc, 150 Exchange 
Street, Malden, Massachusetts 02148, have sent us a 
booklet containing details of their components, grid 
dip meters, amateur radio equipment, module 
oscilloscopes, magnetic shields and delay lines 

WW443 

We have a booklet describing Signetics range of 
linear and operational amplifiers, comparators, phase 
locked loops and m.o.s. products. Quarndon 
Electronics Ltd, Slack Lane, Derby WW444 

PASSIVE COMPONENTS 
Celdis Ltd, Loverock Road, Reading - distributor 
for London Electrical Manufacturing Co. Ltd - 
have produced a wall chart for comparison of 
dielectrics WW404 

A brochure `Aerials and Accessories' gives technical 
details of equipment from J. Beam Aerials Ltd, 
Rothersthorpe Crescent, Northampton WW405 

A catalogue contains details of the range of quartz 
crystal filters manufactured by Salford Electrical 
Instruments Ltd. Peel Works. Eccles. Manchester 
M30 OHL WW406 

Two publications about Cambion Electronic 
Products Ltd, Cambion Works, Castleton, Nr. 
Sheffield, S30 2WR are: 

Multilanguage Catalogue 102A on terminals, r.f. 
chokes and connectors WW407 
`Product News' WW408 

A data sheet is available covering all switches from 
Birch -Stolec Ltd, Ponswood Industrial Estate, 
Windmill Road, Hastings, Sussex WW4l l 

APPLICATIONS 
Technical Publication No. 4 from Waycom 
Semiconductors Ltd, Wokingham Road, Bracknell, 
Berks, is called `Mains Filters for Equipment using 
Digital Integrated Circuits' WW412 

`Detecting Sources of Vibration and Noise using H.P. 
Fourier Analyzers' is note 140 -1 from 
Hewlett - Packard Ltd, 224 Bath Road, Slough, 
Bucks WW413 

EQUIPMENT 
A leaflet is available on modular 35MHz oscilloscope 
3100. Cossor Electronics Ltd, The Pinnacles, 
Elizabeth Way, Harlow, Essex WW414 

`Abridged catalogue of process instrumentations' is 
a booklet giving general information on products 
from Honeywell Ltd, Charles Square, Bracknell, 
Berkshire WW415 

We have received two publications from 
Foxboro- Yoxall Ltd, Redhill, Surrey. 
`Process Control Information: with explanatory 
notes' WW416 
Details of the extended process computer range, 
FOX2 WW417 

Data sheets on recent Rhode & Schwarz instruments 
are available. Aveley Electric Ltd, Arisdale Avenue, 
South Ockendon, Essex RM15 5SR WW418 

Aero Electronics (AEL) Ltd, Gatwick House, 
Honey, Surrey, have several data sheets describing a 
range of radio communications equipment, which 
includes the h.f. s.s.b. transceiver AEL 3015A 

WW419 

Catalogue No. 8172 (`Electronics Catalogue 1972') 
from Eagle International, Precision Centre, Heather 
Park Drive, Wembley, Middx, describes their range 
of audio equipment, electronic components and 
accessories W W 420 

Digital measuring instruments from Farnell 
Instruments Ltd, Sandbeck Way, Wetherby, 
Yorkshire LS22 4DH, are described in Publication 
TI WW421 

We have a leaflet describing a range of audible circuit 
and voltage testers produced by Coventry Controls 
Ltd, Godiva House, 49 Allesley Old Road, Coventry 
CV5 8BU WW422 

Specification sheets of the range of Audix products 
are contained in a booklet.. Audio Sound Systems 
and Electronics, Stansted, Essex WW423 

A booklet on sound control consoles gives general 
facilities and performance specifications Cadac 
(London) Ltd, Stansted, Essex WW424 

Data sheets on the products of At Yu Electronics 
cover oscilloscopes, phase meters and power 
supplies. B. Hepworth & Co. Ltd, P.O. Box 10, 

Bank Buildings, Kidderminster, Worcs. WW425 

Tally Corporation, 8301 South 180th Street, Kent, 
Washington 98031, have sent us a leaflet describing 
their on- and off -line print station WW426 

The Soundcraftsmen RP10 -12 professional 
recording /playback equalizer is described in a news 
sheet. The unit is for tape, disc and p.a. use. 
Soundcraftsmen: 1310 E. Wakenham Avenue, Santa 
Ana, California 92705 WW427 

We hive a leaflet describing the Series IT7000 
ignition tachometer. The meter is for use with 
capacitor electronic ignition systems. Dynalco 
Corporation, 4107 N.E. 6th Avenue, Ft. Lauderdale, 
Florida 33308 WW428 

`LI Newsletter' contains product news from Lyons 
Instruments Ltd, Hoddesdon, Herts WW429 
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Computer Automation Incorporated Ltd, 95a High 
Street, Rickmansworth, Herts, have sent us a leaflet 
on CAPABLE -a minicomputer -based logic circuit 
testing system WW430 

A news sheet describes model 3720A spectrum 
display, which provides frequency and time analysis 
of electrical signals when combined with digital 
correlator 3721A. Hewlett- Packard Ltd, 224 Bath 
Road, Slough, Bucks, SLI 4DS WW431 

A series of electronic units from Ortofon for disc 
recording studios includes a cutting head amplifier 
(GO 701), which can transfer a sine wave power 
of 500W. The amplifier and its power supply 
(GE 701) are described in a leaflet. Ortofon A /S, 5 

Trommesalen, DK -1614 Copenhagen V, Denmark 
WW445 

GENERAL INFORMATION 
`General Conditions of Contract 1972: Parts I & II' 
is a revised version applicable from 1st March 1972. 
Crown Agents (for overseas governments and 
administrations), CS Department, 4 Millbank, 
London SW1P 3JD WW433 

Portescap (U.K.) Ltd, 204 Elgar Road, Reading, 
RG2 ODD, have produced the ESCAP 26P series of 
high- performance d.c. micromotors, which are 
described in a leaflet WW435 

We have received details of the new electronic 
maintenance and calibration service for test and 
measuring equipment offered by EMI Service, The 
Installation and Maintenance Division of EMI 
Electronics Ltd, Blyth Road, Hayes, Middx..WW436 

Five publications from the British Standards 
institution. 2 Park Street. London W1A 2BS are: 

BS9027: 1972 `Rules for the preparation of detail 
specifications for forward travelling - wave 
power tubes of assessed quality' Price £1 
BS9610:1972 `Quartz crystal units of assessed 
quality for oscillator applications: Generic data 
and methods of test' Price £2 
BS9000 `General requirements for electronic 
components of assessed quality Part 2:1972 Data 
on generic and detail specifications' Price /1.10 
BS800 Part 1:1972 `Radio interference limits and 
measurements. Equipment embodying small 
motors' Price 90p 
BS800 Part 3:1972 `Radio interference limits and 
mencnremcros. Semiconductor control devices' 

Price 70p 

We have received two leaflets from the British 
Broadcasting Corporation, Engineering Information 
Department, Broadcasting House, London W1A 
IAA. 

`How to receive B.B.C. T.V. 625 lines and colour' 
`V.H.F. radio transmitting stations' 

Studio 99 Video Ltd, 81 Fairfax Road, Swiss 
Cottage, London N.W.6, have sent us a new list of 
video tape prices and `Fact Sheet No. 2' containing 
information on new products and using microphones 
and TV cameras in poor light WW439 

'Multirange' units for use with Interscale educational 
instruments are described in a leaflet. White 
Electrical Instrument Co. Ltd, Spring Lane North, 
Malvern Link, Worcs, WR14 1BL WW440 

`Special Metals' is a leaflet (German or English 
versions), which summarizes available metals and 
applications. There is also a sheet on rhodium and 
iridium crucibles for the production of monocrystals. 
Degussa Public Relations Department, D6000 
Frankfurt am Main 1, Postfach 3993 WW44I 

Butterworths, 88 Kingsway, London WC2B 6AB, 
have produced two leaflets describing books available 
on radio and television WW442 

Information on educational literature from Mullard 
Ltd, New Road, Mitcham, Surrey CR4 4XY is 
contained in the `Educational Service Bulletin' 

WW409 

Details and prices of new films (On to Mach -2, 
Learning Metric, Intirumi, Insight, Momentum of 
Electrons, Looking at Ourselves) are given in a 
leaflet from the Central Film Library, Government 
Building, Bromyard Avenue, Acton, London W3 
7JB WW410 
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Real and Imaginary 
by "Vector" 

`It will not last the night -' 
Burning the candle at both ends, although 
an expressive metaphor, is something I 
find difficult to do literally; as a 
consequence this is being written with the 
aid of the conventional single -ended 
guttering flame - at the time of putting 
pen to paper we are still in, the power - 
cut era. 

During the past few years we have had 
more than a basinful of national strikes; 
the postmen, the power- station engineers 
and now the miners have all made their 
respective points. The two last- mentioned 
have given those of us who live in 
all- electric homes, or rely upon 
electrically- operated fuel pumps, a sharp 
taste of what it must have been like to 
winter in the Flintstone era. Come to think 
about it though, the Flintstones had the 
edge over us with a crackling wood fire at 
the cave mouth. 

But our shivering won't have been in 
vain if it has made us reflect upon where 
our boasted technologies have got us. 
This is the age of the specialist, in which 
the individual is quite helpless to provide 
at first hand the fundamentals of life for 
his family. More diabolical still, he can't 
even provide them at second hand unless 
he has the tacit approval of a handful of 
key men. In short, neither our own elec- 
tronics industry nor any other is the dis- 
crete watertight compartment which in 
less troubled times we imagine it to be. We 
are inextricably linked one to the other, 
with main arteries feeding us with raw 
materials. A blockage of one of those 
sources and the country suffers a 
thrombosis. 

Don't misunderstand me; I'm not 
knocking the miners. My own personal 
views about them (for what the thoughts 
are worth) are governed by the amount of 
money I would want for risking death by 
crushing, explosion, fire, gas or silicosis. 
No, it's the insane principle whereby 56 
million people can be hi-jacked by a 
handful - however just their cause might 
'be - which is the point at issue. 

The basic trouble lies in that incredible 
computer which is the human brain; it's so 
fearfully adept at devising new 
technologies but so woefully inept at 
providing the wisdom with which to apply 
them properly. While lip- service is paid to 
easing the lot of the community the prime 
mover in technological innovation is 
profit; as a consequence we are exhausting 
world supplies of raw materials at a lunatic 
rate, destroying the balance of nature and 

spreading pollution over the earth and the 
waters that cover the face of the earth. 
The last man on this planet will die 
alongside a huge pile of gold and 
diamonds and empty food and water pots. 

When I first read Samuel Butler's 
`Erewhon', well, frankly, I thought poor 
old Samuel wasn't in full possession of his 
marbles. You know the bit I'm referring to - where his hero finds that the 
Erewhonians had virtually no machinery 
in their country. At some stage in their 
history they had realised where the cult of 
technology was taking them and they had 
called a halt, relegating the machines to 
museums where they provided an 
admonitory lesson to the young. At the 
time of first reading I thought this concept 
incredibly stupid; only much later did I 
realise that the stupidity lay in me. 

An old timer's lament 
You'll have seen in the March issue (page 
113) that broadcasting in this country 
celebrates its fiftieth anniversary this year. 
The first station was 2MT, Writtle, and 
the second, 2L0, London. 

The following lines were discovered on 
the body of an old -time radio engineer 
who died from an overdose of pop 
music: - 

'I remember, I remember ...' 
(With apologies to Thomas Hood) 

I remember, I remember, 
The, callsign 2MT 
And Wr- r- r -rittle calling!' through the 
night 
And P. P. Eckersley. 
That half an hour just once a week 
Passed all too soon away 
So we demanded then to have 
A half an hour each day. 

I remember, I remember, 
The callsign 2L0 
One hour per day we now received 
We moaned `That ration's low!' - 
Today our punishment fits our crime 
By greed we are undone - 
We're lumbered now by day and night 
With squawking Radio One! 

Mention of P. P. Eckersley, who was the 
first chief engineer of the B.B.C., reminds 
me that if you're interested in the 
beginning of things, try and get hold of a 
copy of his book `The Power behind the 
Microphone' published in 1941 (Jonathan 
Cape) which gives an eminently readable 
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account of the start of broadcasting in this 
country. Writing of 2MT Writtle he tells 
how (after dining at the `local') he began 
that irreverent approach to the 
microphone which was to endear him to 
his audience. He continues: 
"We signed off with a theme song. I sang 
it in a high tenor voice to the tune of 
Tosti's `Goodbye" 

Dearest, the concert's ended, sad wails 
the heterodyne, 

You must soon switch off your valves, I 
must soon switch off mine, 

Write back and say you heard me, your 
`hook -up' and where and how, 

Quick! for the engine's failing; goodbye 
you old low -brow!" 

His account in his book of how he 
applied for his first job is something which 
every young reader of W. W., keen to 
make electronics a career, would do well 
to remember. Eckersley says: - 

"My simple dream on leaving Bedales 
[school] in 1911 was to figure as a 
leading man of science, a great wireless 
inventor.... It is a thousand pities that 
everyone, keen as I was, ... cannot have 
the advice given me by the genial Mr. 
Andrew Gray, so many years Chief 
Engineer of Marconi's Wireless Telegraph 
Company. When Mr. Gray interviewed 
me he asked questions about wireless . . . 

to all of which he got intelligent and 
correct answers. He then switched to 
questions on electrical engineering. . . . 

It soon became clear that I knew little or 
nothing about electrical engineering. Mr. 
Gray delivered a little lecture, the gist of 
which was `Wireless is only a branch of 
electrical engineering and electrical 
engineering is founded upon the principles 
of electricity and magnetism. First learn 
about these so that you will readily 
understand electrical engineering and then 
take up wireless, when you can rise, if you 
have ability, to the top of the profession. 
Otherwise you will be bound to stick 
somewhere short.' " 

Actually I think the tune was 'Parted'. 

Snap, crackle and pop 
Most readers have heard of shot noise, 
flicker noise, current (or i /f) noise and 
those noises which carry the familiar 
names of Johnson and Barkhausen, but 
who has heard of popcorn noise? Not 
many, I dare say. Nevertheless I came 
across this description, somewhat 
unexpectedly, in a Japanese technical 
journal. It turns out , there is no 
distinguished Japanese researcher called 
Popcorn, nor is popcorn noise one of the 
unfortunate side effects of making 
transistors out of maize, but just a new 
name for what has previously been called 
burst or pulse noise - because it occurs 
as peaks of energy (typically several 
milliseconds apart) of much greater 
amplitude than the general noise 
waveform. I understand that one of the 
first people to study this type of noise, 
actually in 1956 in point contact 
germanium diodes, was Rex G. Pay for 
his M.Sc. thesis at Birmingham University. 
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the
choice
is yours

ANALOGUE or DIGITAL
1Hz to1MHz R.C. OSCILLATORS

FREQUENCY

SINE OUTPUT

DISTORTION

SQUARE OUTPUT

SYNC. OUTPUT
SYNC. INPUT

METER SCALES

SIZE & WEIGHT

1Hzto 1MHz in 1
0.03Hz.

7V r.m.s. down to
= 600 f2
<0.1% to 5V, <0.2% at 7V from 10Hz
to 100kHz.
7V peak down to <2000/. Rise time
<150nS.
> 1V r.m.s. sine in phase with output.
±1% freq. lock range per volt r.m.s.
input.
0/2V, 0/7V & -14/+6dBm. on
TG200M & DM only.
7" high x 10k" wide x 5.1" deep. 10 lbs.

2 ranges. Acc. ± 2%

<2000 with Rs

TG200 TG200D TG200M TG200DM

£42 £45 £52 £55
Sine 0/P Sine & Sq. 0/P. Sine 0/P Sine & Sq.0/P

LEVELL

H meter. + meter.

TRANSISTOR DECADE OSf iUATOR TYPE ?G 66e( 000 (s 00 (6 0 ( x

41 10 Ell 410 OP

(LEYEtiI

FREQUENCY

ACCURACY

SINE OUTPUT
DISTORTION

METER SCALES
SIZE & WEIGHT

TG66B

£120
Batteries only.

,2418
4,

IRA
`, -can 6` .,6, Y Smv  6,,,

v.2
WV,
-mos

Oft

0.2Hz to 1.22M Hz on four decade
controls.
±0.02Hz below 6Hz,
±0.3% from 6Hz to 100kHz,
±1% from 100 kHz to 300 kHz,
±3% above 300 kHz.
5V r.m.s. down to 30µV with Rs= 600 CI
<0.15%from 15Hz to 15 kHz.
<0.5% at 1.5Hz and 150kHz.
2 Expanded voltage & -2/+4dBm.
7" high x 101" wide x 7" deep. 12 lbs.

TG66A

£150
Mains unit &
batteries incl.

Prices include batteries with 400 hour life.
Mains power units £10 extra. Leather cases £6 extra.

R.C. OSCILLATORS
PORTABLE INSTRUMENTS

Levell Electronics Ltd., Park Road, High Barnet, Herts. Tel : 01-449 5028

Send for literature covering our full range of portable instruments.

Al
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COMMUNICATION
SPEAKER
$P50 BUILT IN MECHANICAL FILTER B TUBES COMMUNICATION RECEIVER 9R-59DS

Shortwave Success
Always With TRIO's 9R -59D5

TRIO have the complete communications receiver in the
9R-59DS. A true example of the best in professional test
equipment, the intrepid amateur can confidently operate
this instrument with a 1.5 watt power output. With 8 vac-
uum tubes and 7 diodes, the 9R-59DS has a power con-
sumption of 45 watts. Rely on full speaker range with the
9R-59DS with its boy sensitivity and optimum selectivity
of-50dB. The most modern communications refinements
are incorporated in every feature. Total reliability.

SSB COMMUNICATIONS RECEIVER JR-310

SPECIFICATIONS:
 Frequency Ranges: Band A 550-1600KHz, B 1.6-4.8MHz, C 4.8-14.5MHz, D 10.5-30MHz  Sensitivity: 2/4V for 10dB S/N
Ratio (at 10MHz)  Selectivity ±5KHz at -50dB  Power Consumption: 45 watts Audio Power Output: 1.5 watts Tube
& Diode Complement: 6BA6 x3, 6BE6 x 2, 6AQ8 x2, 6AQ5, SW -055x2, SW -05x2, IN60 x 2  Dimensions: Width 15",

Height 7", Depth 10".

TRIO ELECTRONICS, INC. 6-5, 1-chome, Shibuya, Shibuya-ku, Tokyo, Japan
Sole Agent for the U.K. B.H. MORRIS & CO., (RADIO) LTD. 84/88, Nelson Street, Tower Hamlets, London El. Phone: 01-790 4824
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ews of the Decade

Jay -Jay Capacitance Boxes
Cat. Ref.

Three Decade Model
C3 100 pf. to 0.111 mfd. 1% Tolerance £22.00
PC3 100 pf. to 0.111 mfd. 1% Tolerance £31.50

Four Decade Model
C4 100 pf. to 1.111 mfd. 1% Tolerance £35.00
PC4 100 pf. to 1.111 mfd. -1-% Tolerance £48.00

Switched Capacitance Boxes
C100 1 mfd. to 100 mfd. 5% Tolerance £65.00
C140 1 mfd. to 140 mfd. 5% Tolerance £75.00
C60 0.1 mfd. to 61 mfd. 5% Tolerance £59.00
C6OP 0.1 mfd. to 61 mfd. 1% Tolerance £110.00

Air Spaced Capacitors
VC1 10 to 160 pf. 1% Tolerance £12.00

Variable Capacitors
VC2 20 to 1130 pf. 1% Tolerance £22.00
VC4 50 pf. to 0.1114 mfd. 1% Tolerance £28.75
VC5 50 pf. to 1.1114 mfd. 1% Tolerance £43.00

Precision Air Spaced Capacitors
PVC1 5 to 200 pf. I% Tolerance £36.00

Precision Variable Capacitor
PVC2 15 to 100 pf. I% Tolerance £44.00

Precision Incremental Capacity
PVC4 ± 0.5 pf. and + 5 pf. 1% Tolerance £36.00

Precision Variable Capacitor
SVC5 50 pf. to 1.1114 mfd. + 0.05%

tolerance-majOr decade £230.00

Jay -Jay Junior Decade Capacitance Boxes
Cat. Ref. Accuracy 1%
JC 1 3 Decade 100 pf. to 0.111 mfd. £12.90
JC2 3 Decade 30 pf. to 10.140 pf. £13.70

Capacitance boxes available from
20pf.-140uf. Accuracies up to 0.05/,-

Inductance
Air space 1mH-1H
Accuracy 5.,

Resistance Boxes
from ()I -Iowa
Average accuracy 0 17.

Resistance Elements
suitable for use up
to 1MHz.

High Dissipation Resistance Boxes
Five Decade

HD1 0 to 1,111,100 ohms by 10 ohm steps
1% Tolerance £45.00

HD5 0 to 1,111,100 ohms by 10 ohm steps
5% Tolerance £35.00

HD1/L Oto 111,110 ohms by 0.1 ohm increments
1% Tolerance £47.00

Jay -Jay Inductance Boxes
Cat. Ref.
L1

L2
L3

3 Decade 1 mH to 1 Henry
2 Decade 1 mH to 100 mH
2 Decade 10 mH to 1 Henry

Jay -Jay "Point One" Resistance Boxes
Cat. Ref. Average Accuracy 0.1%

Four Decade
R5 0 to 111,100 ohms by 10 ohm steps
R4 0 to 11.110 ohms by 1 ohm steps
R3 0 to 1,111 ohms by 1/10 ohm steps

Five Decade
R11 0 to 10 meg ohms by 100 ohm steps £34.50
R7 0 to 1.111,100 ohms by 10 ohm steps £29.25

R9 0 to 111,110 ohms by 1 ohm steps £29.75

R10 0 to 11.111 ohms by 1/10 steps £30.25
Six Decade

R20 0 to 1, 111. 110 by 1 ohm steps £36.00
R21 0 to 111.111 by 0.1 ohm steps £36.50

R22 0 to 11,111.1 by 0.01 ohm steps £37.00

Jay -Jay Junior Decade Resistance Boxes
Cat. Ref. Average Accuracy 0.4%

Six Decade
J60 Range 0 to 1.111,100 ohm by 1 ohm steps £18.90

Five Decade
J1 Range 0 to 1,111,100 by 10 ohm steps £15.60
J2 Range 0 to 111,110 by 1 ohm steps £15.40

Four Decade
J3 Range 0 to 111.100 by 10 ohm steps £12.40
J4 Range 0 to 11.110 by 1 ohm steps £12.20

Three Decade
J5 Range 0 to 11.100 by 10 ohm steps £9.95
J6 Range 0 to 1.110 by 1 ohm steps £9.90

£37.00
£26.00
£29.45

Most ranges available from stock.
Write for descriptive leaflet or demonstration.

Li. Lloyd
Instruments Limited
Brook Avenue, Warsash, Southampton S03 6HP.
Tel: Locks Heath 4221

£24.00
£24.50
£25.00
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Do you use equipment requiring

MAINTENANCE SCHEDULES
MAINTENANCE REPLACEMENTS

GUARANTEE RECORDS

Do you know the cost per running hour for

DEPRECIATION
of t..??,..4RA

How do you record these vital running times?
By the old fashioned pen and paper method?

SURELY NOT!

Get up to date with the modern
electro-chemical elapsed time indicator

method using

MERCRON
Or

CHRONSISTOR
SMALL, LIGHT AND INEXPENSIVE

Manufactured by:-

II INDUSTRIAL
INSTRUMENTS
LIMITED

 MEM  MINN

TRANSIPACK °

111111 IMIM 
O MEN 111111111111

Laboratories and sales:
STANLEY ROAD, BROMLEY, KENT, ENGLAND.
Postal Code: BR2 9JF.

Telephone: 01-460 9212/3
01-464 5812

Telegraphic address:
TRANSIPACK BROMLEY.
Telex No. 896071 (TRANSIPACK LDN.).
Factory:
THEAKLEN DRIVE, PONSWOOD INDUSTRIAL
ESTATE, HASTINGS, SUSSEX, ENGLAND.
Telephone: Hastings 7344/5/6.

11111111NIN =NMI MINIM MEIN  =Ell 11111111 116111111  MEI
MI MIMEO OMEN  MIMI  MONO
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3009 + 150
We receive many enquiries about the
use of our precision pick-up arms
with the Thorens TD 150 turntable.

The SME Model 2000 Plinth System
includes pre-cut pick-up mounting
boards and motor boards which make
this a simple matter.

Alternatively, existing items can
usually be adapted.

Full details are given in information
sheet No. 7, a copy of which we will
send you on request.

[01
The best pick-up arm in the world

SME Limited  Steyning Sussex  England
Telephone Steyning (0903) 814321
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SSB Transmitters
tailor-made to suit
your needs.

A range of modern HF SSB transmitters
with manual or automatic control
and various frequency band options.
Full technical details on request

1, Brooklands Road, Weybridge, Surrey
Telephone: BYFLEET 44261-4, Telex: 261780
Cables: Ansound, Weybridge

Granger
Associates
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Give us
a7

just2 minutes

The TF2002 Series HF Signal
Generators go digital with a
new clip -on synchroniser that
cuts the warm-up time taken to
reach frequency stability from
2-3 hours to 2-3 minutes.
Flat!
And don't confuse it with a lock box.
In function it couldn't be less like one.
The required frequency is simply set
up on the decade dials (within 10Hz).
The signal generator then only needs
to be tuned approximately to this
frequency until the synchroniser
indicates that it is 'locked -in'. And
locked -in it stays. The frequency

and we'll
show you what
our new clip -on

can do!

O

1 HOUR

N

0
O

stability is I x 10-6 which will hold
from 10° to 35°C. Indefinitely. And
simply by switching the synchroniser
decade dials, bandwidth measurement
can be made within 1`)/oof the working
frequency.

Attached to the TF2002AS, the
TF2I70 offers a stability performance
comparable to a frequency synthesiser
at a saving of about £1,000. And this
with no risk of generating spurious
outputs at low levels. The TF2170 can
be supplied separately or complete with
the TF2002AS which still retains its
existing features including frequency

WW -009 FOR FURTHER DETAILS

Before you

even begin ',yoking

comparisons
-0of that

Ihe scale below is

100tinies
op on the

one above !

1-4-0. 999Ir. -is as

.00

coverage from 10k Hz to 72MHz
a.m./f.m.
Have you got 2 minutes?
Contact us at St. Albans for a working
demonstration. At our place or yours.
Just 2 minutes -3 at the outside.
Promise.

mi
MARCONI INSTRUMENTS LIMITED
A GEC -Marconi Electronics Compant.
Longacres, St. Albans, Herts, England.
Tel: St. Albans 59292. Telex: 23350.
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Most We
manufacturers call them
call these extras standard
21 active columns plus

19 floating decimal points

Serial or parallel entry options

Automatic column suppression

Multiple space printing

Roll or fan fold paper

Red or black printout

Buying a digital printer without these
extras is like buying a car without a
heater and screen washers. So we put
extras in our new DP21 as standard. It
works out cheaper and we pass the
savings on to you.

But the basic spec. is far from
standard. The DP21 prints 21 columns
(19 data plus 2 symbol) with 15
characters per column at 3 line/s.

£345
The floating decimal point can be
commanded to print together with a
numerical character to save column
space. DP21 accepts true or
complimentary parallel -entry t.t.1./d.t.l.

VEIVTLJHE
MEASUREMENT FOR INDUSTRY

binary coded logic. If required, the
printer can be supplied in kit form for
custom building.

Make a straight comparison with
with any other machine. By adding
extras you might end up with a printer
nearly as good. But not at the same low
price.

Write or 'phone Ian Byatt
(Extension 3188) for information.

SMITHS INDUSTRIES LIMITED INDUSTRIAL INSTRUMENT DIVISION
Kelvin House, Wembley Park Drive, Wembley, Middlesex, HA9 ONU.

Tel: 01-452 3333. Telex: 25366.

2

WW --010 FOR FURTHER DETAILS
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Celestion Loudspeaker Engineering
advances the state of the art to a
new plateau.

Dillon 66
Studio Monitor

1.) Celestion's new super tweeter. 2.) New design

'pressure' mid -range unit. 3.) Ultra Linear 12' Bass drive
unit. 4.) A.B.R. ensures controlled bass down to 16 Hz.
5.) Precision crossover for perfect system integration.

Illustrated above is the Ditton 66 showing the
beautiful appearance of the acoustic enclosure.

Celestion Ditton
Series

Loudspeakers for the Perfectionist

ROLA CE LESTI ON LIMITED DrrroN WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK

Section of the new Celestion mid -range unit
giving superb power handling and detail.

WW -011 FOR FURTHER DETAILS
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In just 30 minutes from now,
Racal will be on the air.

Easy to set up. Simple to
commission. And just as easy to
dismantle. Racal transportable
radio stations make it possible to
provide reliable sophisticated
communications facilities, at any
time, anywhere.

Compact, self-contained and
extremely robust, these stations
are designed for transportation
by land, sea or air. Racal trans -
portables are comprehensively
equipped and may be fully
engineered to a customer's
individual requirements. The
company's extensive experience
and proven expertise in

communication systems planning
is available to advise on the most
effective installation for any
particular application including
the associated antenna systems.

Racal transportables can be
supplied to meet such diverse
applications as HF:VHF
communication centres, radio
beacons, mobile signalling
centres, radio monitoring and
mobile military command posts.
Find out more about some of the
world's finest transportable
communications systems.
Communicate with Racal - today.

Racal ...the communications people.

The Electronics Group

RACAL COMMUNICATIONS LTD.
Western Road, Bracknell,
Berks, England.
Tel: Bracknell 3244,
Telex : 84166,
Cables, Racal Bracknell.

WW -012 FOR FURTHER DETALLS
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CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
with nickel plated 3/32" bit and packed in transparent
display box. Also available for 220 volts. Price £1.70

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70 (Supplied in standard pack)
G.240 Miniature soldering iron 18 watt 240 volts
extensively used by H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 volts. Spare bits 1/8", 3/16" and 'A" are
obtainable. Price £1.83 (Supplied in standard pack)

25 vitits
Fet 6 bc'-

E.240 20 watt 240 volts soldering iron fitted
with '4" iron coated bit. Spare bits 3/32". 1/8" and 3/16"
available. Can also be supplied for 220 and 110 volts.
Price £1.80.
ES.240 25 watt 240 volts soldering iron fitted with 1/8"
iron coated bit. Spare bits 3/32", 3/16" and t4" available.
Can also be supplied for 220 and 110 volts. Price £1.83

Price £2.75

SK. 1
SOLDERING KIT

The kit contains a 15 watt 240 volts
soldering iron fitted with a 3/16" bit,
nickel plated spare bits of 5/32" and
3/32", a reel of solder, heat sink,
cleaning pad, stand and booklet "How
to Solder!'/Also available for 220 volts

Price £2.40.

SK. 2
SOLDERING KIT

This kit contains a
15 watt 240 volts
soldering iron fitted
with a 3/16" bit, nickel
plated spare bits of
5/32" and 3/32", a reel
of solder, Heat Sink,
1 amp fuse and booklet
"How to Solder"

GSS Desoldering Tool ESS Desoldering Tool
Model GSS with 4"tip diameter. Model ESS with h"tip diameter

E4.67 E4.67

De -soldering tool working on compressed
air for industrial use with an air line or
occasional use with foot pump.
Efficient, self-cleaning operation on
Venturi principle. Split-second action.
Press valve control.

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation
(4,000 v A.C.). Will solder live transistors in perfect
safety, fitted with 3/32" iron coated bit. Spare bits 1/8",
3/16" and Y." available. Can also be supplied for 220 volts.
Price £1.80
CCN.240/7 The same soldering iron fitted with our new
7 -star high efficiency bit for very high speed soldering.
The bits are iron coated, nickel and chromium plated.
Price £1.95

Model ESS or GSS
complete with

foot pump

MES. 12
A battery operated
12 volts 25 watt
soldering iron complete
with 15' lead, two
crocodile clips for
connection to car
battery and a booklet
"HoW to Solder" packed
in a strong plastic wallet.

Price £1.95

to a
your
prob

I enclose cheque
P.O. /Cash

(Giro No.2581000)

Name

Address
WW 4

Please send the Antex
colour catalogue.

Please send the following

00000
trom electrical and radio shops or from
Antex Ltd. FREEPOST (no stamp

required) Plymouth,PL1 1BR.
Telephone 0752 67377/8

MEN
WW -013 FOR FURTHER DETAILS



a12 Wireless World, April 1972

$100 MHz II6 Digit Display II Good Sensitivity I £340

FARN ELL DIGITAL MEASURING SYSTEM

The Farnell 100MHz counter type DMF
600P!DHF 160 is direct counting and
provides 6 digit display of frequencies
from 0.1Hz to 100MHz. Accuracy is
5 PPM, sensitivity typically 10mV and
drift less than 3.5 parts in 101 per week.
At £340, it's very good value for money.

and
a bonustool
It's based on a modular design - the
main frame accepts any one of nine
plug-in modules so the instrument
can measure d.c. volts down to 1pV,
a.c. volts, frequency, time, resis-
tance 0.00152 to 1000M52, capaci-
tance 1pF to 10,000pF and so on.
A41 these additional functions are
available at a fraction of the cost of

separate instruments - you only
purchase the display section and
power supplies once, when you buy
the main frame. Even if you only
need a good counter at the moment,
it is worth remembering this bonus.
It could save you an awful lot of
money.
Full Details From

ell
Farnell Instruments Ltd.
Sandbeck Way, Wetherby, LS22 4DH
Tel: 0937 3541. Telex: 557294.
London Tel: 01-802 5359

WW -014 FOR FURTHER DETAILS
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In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering . .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has
successfully trained thousands of men at home - equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. If you'd like to
know how just a few hours a week of your spare time, doing something
constructive and enjoyable, could put you out in front, post the coupon
today. No obligation.

WHICH SUBJECT WOULD INTEREST YOUPmminaw
Mechanical
A.M.S.E. (Mech.)
Inst. of Engineers
Mechanical Eng.
Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A. M. I.E.D.
Gen. Draughtsmanship
Die & Press Tools
Elec. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Elec.)
C. & G. Elec. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics (with kit)

Auto & Aero
A.M.I.M.I.
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Celts.
Gen. Aero Eng.

Management &
Production

Computer Programming
Inst. of Marketing
A.C.W.A.
Works Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials Handling
Operational Research
Metrication

Constructional
A.M.S.E. (Civ.)
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.E.I.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
English
Chemistry
General Science
Geology
Physics
Mathematics
Technical Drawing
French
German
Russian
Spanish
Biology
B.I.E.T. and its
associated schools
have recorded well
over 10,000 G.C.E.
successes at '0' and
`A' level.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Students
have obtained City & Guilds
Certificates. Thousands of
other exam successes.

Accredited by the Council for the Accreditation of
Correspondence Colleges.

BIET
(Write ifyou prefer not mew this page)

IBLOCK CAPITALS PLEASE

THEY DID IT-
SO COULD YOU

"My income has almost trebled ... my life is
fuller and happier." - Case History G/321.

"In addition to having my salary doubled,
my future is assured."-Case History H/493.

"Completing your Course meant going from
a job I detested to a job I love." - Case
History B/461.

FIND OUT FOR YOURSELF
These letters-and there are many more
on file at Aldermaston Court-speak
of the rewards that come to the man who
has given himself the specialised
know-how employers seek. There's
no surer way of getting ahead or of
opening up new opportunities for
yourself. It will cost you a stamp to
find out how we can help you.

free,/
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE Of

ENGINEERING TECHNOLOGY

Dept B7, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY
- - - - - - - - - -- - -
To: B.I.E.T., Dept B7, Aldermaston Court, Reading RG7 4PF
"Please send me book and details of your Courses in

Name

Address

Subject of Interest Age

B.I.E.T- IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE

WW -015 FOR FURTHER DETAILS
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Now much bandwidth do you need?

Whatever your requirement you can ake an economical choice from the
five Gardners Ranges of Top Performance Line Matching Transformers

SUPER FIDELITY
The Super Fidelity Series, with a frequency response
of 10Hz to80kHz - 0.5dB, gives the widest possible
bandwidth. For high accuracy instrumentation and
recording applications.

WIDE & EXTRA WIDE -BAND
The Wide and Extra Wide -band, too, are outstanding
performers with a frequency range 30Hz- 20kHz
or more-for the 0.5dB points. Used extensively by
Broadcasting and Recording companies throughout
the World.

MINIATURE & STANDARD
Even the smallest units provide excellent
bandwidth for most purposes, 30Hz - 22kHz
for the 1.0dB points.

All Gardners Line Matching Transformers (excepting
the very smallest in the range) are fully magnetically
shielded, giving very high hum rejection ratios.
Some of the available types are so well balanced
that they can be employed in two wire to four wire
hybrids with rejection ratios better than 55dB.

Prices start from £2.61 (recommended retail price) and all
types are usually available from Stock. Complete
technical information is -given in brochure GT.5
'Audio Frequency Transformers' which we will
gladly send you on request.

Gardners
GARDNERS TRANSFORMERS LIMITED

Christchurch Hampshire BH23 3PN Tel: Christchurch 2284
(STD 0201 5 2284) Telex 41276 GARDNERS XCH

WW -016 FOR FURTHER DETAILS



Wireless World, April 1972

a15

SUB -STANDARD MULTI-RANGE VOLTAMMETER
TYPE U4311

Sensitivity 3330/V on AC and DC ranges
Accuracy 0.5% DC and 1% AC
13 DC Voltage ranges 75mV to 750V.
14 DC Current ranges 300pA to 7.5A.
10 AC Voltage ranges 750mV to 750V.

11 AC Current ranges 3mA to 7.5A.
Overload protection by transistorized relay cut-out.

Scale length 165mm.
PRICE £49.00

FULL INFORMATION ON REQUEST

HIGH SPEED RECORDERS TYPE 11320

Moving coil mechanism with natural frequency of oscillation of 5Hz and sensitivity of

8mA FSO. Syphon inklen with large reservoir
capacity. Paper footage indicator 8 clan

speeds from 1.2 to 3000mm per hour selected
by push buttons. Width of recording channel

80mm.
SINGLE CHANNEL RECORDER 11320-1

£55

THREE CHANNEL RECORDER 11320-3
£90

MULTI -RANGE UNIVERSAL

PORTABLE AC/DC VOLTAMMETER

TYPE H390
8 AC/DC current ranges 5mA to 5 Amps

6 AGT1C voltage ranges 5-500V
6 Chart speeds 20 to 5400mm per hour.

Chan width 100mm

PRICE f78

STRIP CHART RECORDERS

PORTABLE RECORDING MILLIAMMETER

H352

Sensitivity 1mA DC. D.C. resistance of

the movement 10570 ohms. Chart width
100mm. Six Oran speeds 20 to 5400mm

per hour.

PRICE
f 52

SWITCHBOARD TYPE TEN CHANNEL

EVENT RECORDER TYPE H30

Instruments provides permanent record of duration

and sequence of up to ten operation. Syphon penswith

large ink reservoirs are mounted an rotary relays

energized from a 12V D.C. source. Six chap speeds

20 to 5400mm pm hour.

PRICE
£52

FOR IMMEDIATE DELIVERY

OSCILLOSCOPES

SYNCHROSCOPE C1-5

3 -in. tube. Built-in time base calibrator.,

Voltage measurement scale. 10mcis pass -

band. Sensitivity 10mV per mm. Nine pre-set

triggered sweep rates from 1 to 3000#sec.

Free -running time base 20Hz to 200 kHz.

Input attenuator 1-10-100 times.

PRICE
£38

6
foe

a  6  

DOUBLE BEAM OSCILLOSCOPE C1-15

Double gun rectangular tube giving display

size of 40 x 100mm. Passband 5mcis for

3db down. Sensitivity 20mV per cm.

18 pre-set calibrated sweep durations from

0.2 p sec/cm to 100m sec per cm. Free

running time base 50Hz to lmc. Built-in

amplitude calibrator. Crystal time base

marker.
PRICE

£87

Tel: 727-5641

SINGLE BEAM D.C. OSCILLOSCOPE C1-19

52 -in. tube giving display size of

80 x 50mm.
Passband DC to 1 mHz.
Sensitivity 5mm/mV.
Sweep range 100psec to 1 Osec per

stroke.
Internal time -base and amplitude

calibrators.
Long afterglow screen.
Input attenuator 1-10-100-1000
times

PRICE £98.

ALL THESE INSTRUMENTS ARE SHOWN,
AND CAN BE DEMONSTRATED, IN OUR
SHOWROOM, AT 46 WESTBOURNE GROVE,

LONDON, W.2, FROM 9.30 to 5.30, MONDAY

TO FRIDAY.

FULL SERVICING FACILITIES

Z & I AERO SERVICES LTD.
44A WESTBOURNE GROVE, LONDON W.2

NOTE THE ABOVE EQUIPMENT IS OF USSR MANUFACTURE

Telex 261306

WW -017 FOR FURTHER DETAILS
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Build with

LEKTROKIT
the simple as ABC
construction system for
electronic
engineers
With imagination and a box
of bricks you can build
anything: bridges: towers:
castles.

With LEKTROKIT
and a screwdriver you can
build anything you need:
chassis; racks; trolleys;
panels; shelves; consoles;
etc. Keep LEKTROKIT in
stock for ECONOMY and
SPEED -ready for instant
action.

A.P.T. ELECTRONIC INDUSTRIES LTD.
CHERTSEY ROAD BYFLEET  SURREY
TEL: BYFLEET 41 1 31  TELEX 262525
A member of the Bonochord Group of Companies

WW -018 FOR FURTHER DETAILS
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NEIffRom
Representing really exceptional value

LINEAR 606 6+ 6 INATIS
Recommended

0-200-230-250v. 50 Hz A.C. mains operation.
Inputs for magnetic or Ceramic Pickup.
Tape or Radio Tuner

Retail Price

£2250
A modestly priced solid state unit.
The Silver Facia with black lettering enhanced by matching
control knobs, provides a high standard of appearance.
Suitable for crystal or ceramic Gram. Pickup cartridges andRadio input.

A wide range of tone variation is provided by the separate
Bass and Treble 'lift' and 'cut' controls.
A selector switch permits

instantaneous selection of Gram.
or Radio.

Speaker impedances between 3 and 15 ohms are suitable:
Wholesale and Retail enquiries to the Manufacturers

TWO STEREO
AMPLIFIERS
IN ELEGANT TEAK FINISH CASES!

FANE HIGH FIDELITY LOUDSPEAKERS. We are the sole U.K. distributors to thewholesale and retail trades and would suggest the very reasonably priced 808T or 807T 8in10,000 Gauss 10 watt dual cone models for use with our 505 or 606 amplifiers.

TECHNICAL DETAILS
Bass Control ± t2 d.b. at 40 Hz.
Treble Control ± 12 d.b. at 14 KHz.
Sensitivities Mag P.U. 3.5 rn.v. into
47K ohm R.I.A.A. Ceramic P.U.'
35m.v. into 100K ohm. Tape Amp.
100 m.v. into 100K. Radio Tuner
400 m.v. into 400K ohm.
Crosstalk 53 d.b.
Hum and Noise - 75 d.b. min. vol- 65 d b. max. vol.
Total Harmonic Distortion 0.1%
at 1w into 15 ohms.
Output (per channel) 6.5 watts
I.H.F.M.

TECHNICAL DETAILS
Frequency Range

20Hz to 20KHz
Output (per channel)

5 watts I.H.F.M.
Bass Control

± 12 d.b. at 60 Hz
Treble Control

± 14 d.b. at 14 KHZ

PRINTED CIRCUIT CONSTRUCTION
EMPLOYING 10 TRANSISTORS

* Individual Bass and Treble Controls.
* Frequency Response + 12 d.b. 20 Hz to 65 KHz.
* Outputs for Speaker impedances between 3 and

15 ohms. * Stereo/Mono Switch.
* Input Selector Switch. * Solid State Circuitry.
* Attractive silver finished metal facia and matching

control knobs.

+5 WATTS£1750 0-200-250v. 50 Hz A.C. mains operation
ALL LINEAR AMPLIFIERS

GUARANTEED FOR 12 MONTHSLINEAR PRODUCTS LTD., Electron Works, Armley, Leeds. LS12 3SA Te1.630126
WW -019 FOR FURTHER DETAILS
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Hear how, see how,
know-how

Communications are a vital element in the
management and administration of people in
every field of activity. Audio and visual com-
munications systems - to educate, warn, enter-
tain, inform, locate - demand the application of
specialist skills and the availability of reliable,
purpose -designed equipment. EMI has the skills

A member of the
EMI Group of Companies.

International leaders in Electronics,
Records and Entertainment.

and the equipment to meet any requirement for
audio or visual communications with a cost-
effective, proven system- whether public address,
sound reinforcement, CCTV -or any combination.
EMI has the know-how in audio and visual
communications. Please ask for full details of our
comprehensive range of products.

EMI
Sound
and Vision
Systems

EMI Electronics Ltd., Television Equipment Division, Blyth Road, Hayes, Middlesex, England.
Telephone: 01-573 3888, Ext. 2011

WW -020 FOR FURTHER DETAILS
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Magnetic
shielding
problems?

TELCON OFFER THREE SIMPLE ANSWERS

Standard shields
Telcon Metals offer an extensive standard
range of high efficiency Mumetal shields,
which fit most cathode ray, photo multi-
plier and radar tubes, together with a
selection of boxes and cans for microphones
pick-ups, transistors and transformers.
These are normally supplied stove
enamelled in hammer grey externally and
matt black internally. Other finishes can bo
supplied by arrangement.

Fabricated shields
Telcon Metals offer complete facilities for
fabricating special shields in Mumetal and
composite shields in Mumetal/Radiometal
to customers' individual requirements. All
Telcon shields are made to close tolerances
and have excellent finish and appearance.
For the highest efficiency and extra close
fitting tolerances, the 'Telform' technique is
recommended. These shields can be pro-
duced in complex shapes with a minimum
of welded seams and very close uniformity
throughout batches. A comprehensive
design/advice service is available to assist
all customers.

'Telshield' wrap -around foil
Telshield' is an easy to use, feromagnetic
shielding foil, which can be cut with
scissors, wound into cylinders, cones, etc.,
and fixed with adhesive tape, clips or spot
welds, to provide a permanent efficient
shield. It is economical to use, especially for
research, development and short -run
applications which do not merit the tooling
involved in the production of fully fabricated
shields. 'Telshield' is supplied in a standard
thickness of 0.05 mm,in widths of 150, 50
and 25 mm in convenient packs costing
approximately £5. Other thicknesses and
widths are available by arrangement.

Please send for further information to

Telcon Metals Ltd.,
Manor Royal, Crawley, Sussex.
(Crawley 28800)

WW -021 FOR FURTHER DETAILS

When you've got components that call for encapsulation
-bring them along to Whiteley. With efficient potting,
your components will be totally insulated and environ-
mentally protected - and Whiteley experience in
developing this advanced plastics technique will ensure
that it is applied to full advantage.

We can encapsulate in epoxy resin or polyurethane-
hot setting or cold setting as required. Where fillers
offer advantages, we can apply them, expertly. We are
ready to handle small quantities or volume production
for you. It's one more way in which you can capitalise
on our production resources. For electrical and electronic
work-right through from design to final assembly-
you can safely follow the example of many famous
names-and call in Whiteley.

hiteley
versatility...

ELECTRONIC & ELECTRICAL DESIGN

CABINET MAKING
PRODUCTION CAPABILITY

SHEET METAL FORMING/FINISHING

WHITELEY ELECTRICAL RADIO CO. LTD.
Mansfield, Notts, England. Tel. Mansfield 24762
London Office: 109 Kingsway, W.C.2. Tel. 01-405 3074

WW -022 FOR FURTHER DETAILS
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If you can use a soldering iron and follow
simple instructions,you can assemble any

of these high performance products in
a few hours. And save a lot of money.

Heathkit have the world's
widest range of top quality
electronic products designed
specifically for home assembly.

Of which we show just 4
above.
The AD110 is our new stereo

cassette recorder. It gives
you cassette

convenience,
reel

performance
and Heathkit

quality. Designed to complement
various other Heathkit Hi Fi
products, it costs only £74.801-
£8.45 for twin matched stereo

mikes.
Another new product, the

Tiger transistor radio kit

You can make it if you try.

costs £10.90. It gives long
life from every large PP9
battery, weighs just 3 lbs, and
gives really good reception
on Long & Medium wavebands.

'

NNW
11111111,44

And, as you can see, it looks
pretty good too.
Costing just £18.45 complete

with speaker and aerial, the
CR1 car radio gives
unsurpassed reception. A 6
transistor, 2 diode circuit
gives 4 watts output, pre -
assembled and aligned tuning
unit makes assembly easy, and
push-button controls give

instant selection.
The AA14 30 watt stereo

amplifier is an established

Please send me the FREE New 1972 Heathkit catalogue.

Name

Address

HEATH (Gloucester) Ltd., Gloucester GL2 6EE

WW04/72

product, proven in use by
thousands of satisfied
customers. Featuring a 17
transistor, 6 diode circuit,

it costs £30.00 less cabinet.
These products and all the

others in the Heathkit range
are easily assembled by anyone
who can use a soldering iron
and follow our superbly clear,
step-by-step instructions.
Furthermore, in the unlikely
event that you get stuck, we

guarantee to help you out.
Find out more. Send for our

free 1972
catalogue.

Now.

WW -023 FOR FURTHER DETAILS
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Eddystone
DIECAST BOXES

WORLD-WIDE AVAILABILITY
Diecast in aluminium alloy, BS 1490 LM2

SIX SIZES

Cat. No. 7969P-
(Illustrated)

Cat. No. 7134P-

Cat. Nc. 6908P

Cat. No. 6827P-

Cat. No. 6357P

Cat. No. 7970P-

373 x11 x 17/32in
92.1 x38.1 x 31mm

48 x 28x 17/32 in
111.1 x 60.3 x 31mm

4" .16x 311,16x 27 32in
119.1 x 93.6 x 56.4mm

725,64 X 4457644k 27/3z in
187.3 x 119.1 x 56.4mm

725 64 x 445/64 X 3732 in
187.3 x 119.1 x 81.8mm

78x 78 x 221/32in
187.3 x 187.3 x 67.5mm

(Nominal outside dimensions)

Rugged. Corrosion resistant.

Self adhesive plastic strip available for
mounting PCB's internally.

Easily Machined. Good Surface Finish.

Illustrated brochure and information on your local
Distributor from:

Eddystone Radio Limited
Alvechurch Road, Birmingham B31 3PP, England
Telephone : 021-475 2231. Telex : 337081

A Member of Marconi Communication Systems Limited LTD/ED 93

Accurate and direct
measurement of speed without

coupling to moving parts

a - .a ,11/

FRAHM
resonant reed TACHOMETERS
for hand use or permanent mounting
Ranges and combinations of ranges from 900 to 100,000 r.p.m.
Descriptive Literature on Frahm Resonant Reed Tachometers and
Frequency Meters available from the sole U.K. Distributors. Manufacture
and Distribution of Electrical Measuring Instruments and Electronic
Equipment. The largest stocks in the U.K. for off -the -shelf delivery.

Anders means meters
AIMEE REETRIMILS LIMITED
48/56 Bayham Place, Bayham Street,
London NW1. Tel: 01-387 9092

WW -025 FOR FURTHER DETAILS

nombrex

NEW
MODEL 45

DIRECT READING FREQUENCY METER

PRICE £27.50

 MEASURES FREQUENCY FROM 10 Hz TO 100 kHz.

 MEASUREMENT INDEPENDENT OF SIGNAL WAVE FORM.

 ACCEPTS INPUT LEVELS FROM 10mV TO 5V.

 FOUR DECADE SWITCH RANGES.

 SENSITIVITY CONTROL.

 CALIBRATION CONTROL.

 POWERED BY 9 VOLT BATTERY.

Trade and Export enquiries welcome.
Send for full technical leaflets.
Post and Packing 35p. extra.

NOMBREX (1969) LTD., EXMOUTH, DEVON
Tel: 03-952 3515

WW -024 FOR FURTHER DETAILS
WW -026 FOR FURTHER DETAILS
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it's all a great illusion . .

Stereosound is one of the best technical tricks of the century, and
Tannoy Monitor Gold loudspeakers help the illusion along.The piano
won't seem eighteen feet wide, you won't hear the violins left, right
and centre, in fact the illusion will be as good as the recording
engineer can make it. (He probably used Tannoy monitors in the
studio.)

our own contribution to the magic
two into one will go!

(Direct
Radiator
Low -

frequency
Unit GOLD I

DUAL CONCENTRIC
Frequency Response: 30-20,000 Hz. Power Handling

Capacity: 15" 50 watts, 12 " 35 watts. IIILZ 25 watts'.

Impedance: 81/ nominal, 5i.t minimum.

Available from the best dealers
in a wide range of enclosures
including the NEW CHATSWORTH

.1ANNOY PRODUCTS  NORWOOD RD  WEST NORWOOD SE27 9AB TEL: 01-6701131
TA N N 01' /Vs.

WW -027 FOR FURTHER DETAILS
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ETC/1 ELECTRONICALLY CONTROLLED

SOLDERING SYSTEM

This equipment has been designed to provide

the most outstanding thermal performance
and control yet achieved with a Soldering
Iron, combined with the total avoidance of
electrical interference.
At the same time, it overcomes the problems
of repair costs and complications associated
with common temperature controlled Irons,
and offers a standard of reliability unattainable

with other designs.

Please write or ring for leaflets 5/1017/9

LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon CR9 2LL.

Tel: 01-688 8589/4559

WW -028 FOR FURTHER DETAILS

£7.75 complete

Another tremendous bargain
from Jermyn

Better spark at all revs.
Easier cold starting.
Longer battery life.
Less wear on points.
Smoother running.
Lower petrol consumption.
Longer plug life.

Set of parts to enable the
electronics hobbyist to build
the Electronic Ignition as
described in P.W. June '71.
Inverter transistors, Diodes,
Zeners, Resistors, Capacitors,
Transformer, robust die cast
box 2 x 31 x 4k", circuit
diagram and Free Car Sticker.

State + or -ye earth and
send cheque or P.O. £7.75
including p. and p. to : -

JERMYN
Jermyn Industries, Vestry
Estate, Sevenoaks, Kent.

(Not suitable
for beginners)
Prompt despatch by post.

WW -029 FOR FURTHER DETAILS
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Vortexion 50/70 WATT ALL SILICON AMPLIFIER

This is a high fidelity amplifier with bass
cut controls on each of the three low
impedance balanced line microphone
stages and a high impedance (1.5 meg.)
gram stage with bass and treble controls,
plus the usual line or tape input. All the
input stages are protected against over-
load by back to back low self capacity
diodes and all use F.E.Ts for low noise,
low intermodulation distortion and
freedom from radio breakthrough.
A voltage stabilised supply is used for the pre -amplifiers making it independent of mains supply fluctuations and another stabilised
supply for the driver stages is arranged to cut off when the output is overloaded or over temperature. The output is 75% efficient
and 100V balanced line or 8-16 ohms output are selected by means of a rear panel switch which has a locking plate indicating
the output impedance selected. The mixer section has an additional emitter follower output for driving a slave amplifier, phones
or tape recorder, output .3V out on 600 ohms upwards.

WITH BUILT-IN 5 -WAY MIXER USING F.E.T.s.

50/70 WATT ALL SILICON AMPLIFIER WITH BUILT-IN 4 -WAY MIXER (0.3% intermodulation
distortion) using the circuit of our 100% reliable 100 Watt Amplifier with its elaborate protection against short and overload,
etc. To this is allied our latest development of F.E.T. Mixer Amplifier, again fully protected against overload and completely free
from radio breakthrough. The mixer is arranged for 2-30/60Q balanced line microphones, 1-HiZ gram input and 1 -auxiliary
input followed by bass and treble controls. 100 volt balanced line output or 5/150 and 100 volt line.

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms -15 ohms or 100 volt line output
for A.C. Mains. Protection is given for short and open circuit output over driving and over temperature. Input 0.4 V on 100K
ohms.

THE 100 WATT MIXER AMPLIFIER with specification as above is here combined with a 4 channel F.E.T. mixer,
2-30/6052 balanced microphone inputs, 1-HiZ gram input and 1 -auxiliary input with tone controls and mounted in a standard
robust stove enamelled steel case. A stabilised voltage supply feeds the tone controls and pre amps, compensating for a mains
voltage drop of over 25% and the output transistor biasing compensates for a wide range of voltage and temperature. Also
available in rack panel form.

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier for mains and 12 volt battery operation, charging its own
battery and automatically going to battery if mains fail. Protected inputs, and overload and short circuit protected outputs
for 8 ohms -15 ohms and 100 volt line. Bass and treble controls fitted.
Models available with 1 gram and 2 low mic. inputs, 1 gram and 3 low mic. inputs or 4 low mic. inputs.

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon model with F.E.T. input stages to reduce intermodulation
distortion to a fraction of normal transistor input circuits. The response is level 20 to 20,000 cps within 2dB and over 30 times
damping factor. At 20 watts output there is less than 0.2% intermodulation even over the microphone stage at full gain with
the treble and bass controls set level. Standard model 1 -low mic. balanced input and HiZ gram. Outputs available 8/15 ohms
OR 100 volt line.

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 c/s-20 Kc/s ± 1 dB.
Less than 0.2% distortion at 1 Kc/s. Can be used to drive mechanical devices for which power is over 120 watt on continuous
sine wave. Input 1 mW 600 ohms. Output 100-120 V or 200-240 V. Additional matching transformers for other impedances
are available.

F.E.T. MIXERS and PPMs. Various types of mixers available. 3, 4, 6 and 8 channel with Peak Programme Meter.
4, 6, 8 and 10 Way Mixers. Twin 3, 4, and 5 channel Stereo, also twin 4 and 5 channel Stereo with 2 PPMs.

VO RTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19 1SF

Telephone: 01-542 2814 and 01-542 6242/3/4 Telegrams: "Vortexion, London S.W.19"

WW -030 FOR FURTHER DETAILS
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Another reason
why Enthoven is

NU in solder

Superspeed solder wire
Enthoven's Superspeed soldering wire
features an activated -rosin flux core and is
ideal for those applications where a wide
variety of different jobs must be handled with a
single solder.

But don't forget the rest of the Enthoven
range. It gives you a wide choice of high -quality
products developed for use with modern
techniques. It includes Flux Cored Solder Wires,
Solder Pre -forms, Solid Solders, Selective
Fluxes, solder specialities, materials for printed
circuitry and for soldering aluminium.

And behind every Enthoven product stands a
comprehensive advisory service that can solve
your knottiest soldering problems.

Enthoven, Solders Limited
Dominion Buildings, South Place
London EC2M 2RE.
Tel: 01-628 8030 Telex : 885737
Cables: ENTHOVENLONDONEC2M2RE

r

L

STOCKISTS

MODEL 8 MK. III

M1JLTIMINOR MK. IV

REPAIR SERVICE
7-14 DAYS

We specialise in repair,
calibration and conversion
of all types of instruments,
industrial and precision
grade to BSS.89.

Release notes and certifi-
cates of accuracy on request.

Suppliers of Elliott, Cambridge and Pye instruments

LEDON INSTRUMENTS LTD
76-78 DEPTFORD HIGH STREET, LONDON, S.E.8

Tel.: 01-692 2689

G.P.O. APPROVED CONTRACTOR TO H.M. GOVT.

WW -032 FOR FURTHER DETAILS

Make

Teocontactnex
with

For electronic valves (a really comprehensive range),
neon indicator tubes, semi -conductors (a wide variety),

integrated circuits.
reonex offers more than 3,000 devices They are competitively priced and
they are superlative in pert ()nuance, because the company imposes strict
quality control. Trionex concentrates entirely Oil export and now operates
it more than sixty countries, On Government or private contract. All popular

types io the Teornix range are nearly always available for immediate delivery.
Write nbw for technical specifications and prices to Teonex Limited, 2;1
Westhhuine Grove Mews, London W11, England. Cables. Tosuply
London W11 Telex. 2(32256

linalD1111: valves. [min nnliratre tubes. semi r nmluctois and integrated circuits for enter
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THE WORLD OF
ROHDE & SCHWARZ

is full of TV Test Equipment

CATALOGUE CONTENTS
Rohde & Schwarz have a world wide reputation as
manufacturers of electronic measuring instruments
for use in research, development, and production.
A major area of involvement is Television
measurements.
It is the purpose of TV measurements to ensure the
stability of required transmission quality between
the TV camera and the home receiver through
continuous monitoring. To this end, camera monitors,
test equipment at the central distribution points and
test assemblies for TV transmitters are employed,
in addition, propagation measurements for trans-
mitter network plans must be made.
1. Transmission network measurements (active)
2. Transmission network measurements (passive)
3. In-service testing
4. TV equipment
5. Test assemblies for use in production
6. Peripheral equipment (e.g. field -strength meters).

for
YOUR
FREE
COPY
of the
Catalogue
APPLY TO

ROHDE & SCHWARZ  fVliJNCHEN

VIDEOSKOP SWOF III
A fully transistorized combination unit of video sweep
generator, selective receiver and display unit (a sweep and
analysis system). THE VIDEOSKOP III TYPE SWOF
operates in the 10 kHz to 20 MHz frequency range. Shown
here with the sideband adapter it is possible to carry out
measurements on TV transmitters to a range extending
up to 1000 MHz.

-h.AMF

The new fully transistorized TV DEMODULATOR TYPE
AMF is a vestigial-sideband receiver with Nyquist slope,
used for the demodulation of monochrome & colour signals
(NTSC, PAL, SECAM) and of TV sound signals. It is equally
suitable for measurements and monitoring in the RF and IF
ranges.

SPAF
The COLOUR GAIN AND DELAY TEST TYPE SPAF
is a combination unit which may be used with the SPIF
Pulse and Bar Signal Generator.

SPEF
A V.I.T. INSERTER with up to eight independent insertion
channels, can be used with SWOF for investigation of
passband and vestigial sideband characteristics during
transmission.

aveley
electric LT D

Arisdale Ave Tel: Sth. Ockendon 3444
South Ockendon, Essex Telex: 24120 Avel Ockendon

WW -034 FOR FURTHER DETAILS
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Check our
check list
Meters available in over 100 case sizes,
Edgewise, Rectangular, Round and Square,
Bakelite, Clear plastic and Metal cases.

 Clip -on Volt/Ammeters.
 Contact Meters, Moving Coil Relays, Solid State.
 Desk Stands.
 Digital Panel Meters.
 Edgewise Meters.
 Educational Instruments.
 Electrostatic Voltmeters.
 Frequency Meters-Deflectional
 Frequency Meters-with Contact Arms Solid State.
 Frequency Meters-Vibrating Reed.
 Galvanometers.
 Hour Meters, Elapsed Time Indicators A.C. Et D.C.
 Hermetically Sealed Meters.
 Instrument Rectifiers.
 Long Scale, 1800 and 240° Meters.
 Maximum Demand Indicators.
 Motammeters Moving Iron with overload scale.

K.M. SERIES with clear
front Shadowless
Dials. Available in most
ranges of Moving Coil
and Moving Iron.
Eight case sizes. Scale
lengths from 0.75'-
6.25'.

Circular Scale 240'
Meters, Models CS60
and CS80. Nominal
scale lengths 4", 5.5".
Available in sensitivities
from 200 microamps
Moving Coil.

MINERS ELECTRONICS LIMITED
48/56 Bayham Place, Bayham Street, London, N.W.1.
Telephone 01-387 9092.
Manufacturers and distributors of Electrical Measuring Instruments.
Sole U.K. distributors of FRAHM Resonant Reed Frequency Meters
and Tachometers. Manufacturers of purpose built electrical and electronic
equipment to customers' requirements.

Anders means meters

 Moving Coil Meters.
C Moving Iron Meters.
 Multi -range Meters.
 Pedestal Pattern Meters.
 Phase Switches.
 Portable Instruments.
 Portable Instrument Cases.
 P.P.M. Meters.
 Resistors or Multipliers.
 Shunts.
 Sub -Standard Instruments.
 Switchboard Meters.
 Tachometer -Indicators.
 Tachometer -Generators.
 Tachometer -Resonant Reed.
 Test Equipment.
 Test Sets, A.C./D.C. (Precision).
 Thermocouple Meters.
 Thermo Junctions
 Transducers-Wattmeter
 Transducers-Frequency
 Transformers-Current.
 Transformers-Split Core
 Transformers -Potential.
 V.U. Meters
 Wattmeters-Panel Mounting.
 Wattmeters-Portable (Precision).
 Waterproof Pattern Meters.

. . . interested? Give us a ring.

it's the longest

Vulcan Short Scale
Meters Models V1, V2,
V3 and V4. Nominal
scale lengths 1.625-,
2", 2.85", 3.5".
Available in all ranges
of Moving Iron normal
or overload scale.

Models KE1 and KE2
Miniature Edgewise
Meters. Nbminal scale
lengths 1.2" and 2''.
Available in sensitivities
from 50 microamps
Moving Coil.

Now it's longer!
We've made these four new additions to our already large
range of meters. They are well designed and pleasing to
look at. And they are competitively priced.

We also offer a fast delivery of non-standard instruments.
In small or large quantities. And many requirements can
be supplied off the shelf. Ask for details of our special
dial drawing and metric conversion service to customers
individual specifications.

WW -035 FOR FURTHER DETAILS
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NEW temperature
corolled

soldering iron.

ORYX50
*Screw adjustment range 200°C to 400°C.

*Heat settings accurate to ± 2%.
*One tip for all temperatures.

*Temperature adjustable whilst iron is on.
*Cool, comfortable handle.

*Standard tip - long life iron coated.
*Choice of 11 tip sizes.

*Built-in indicator lamp - thermostat
controlled.

*Rated at 50 watts.

*12, 24, 50, 115 or 210/250v. models.

Send for Technical Literature to

TYPICAL CURVE OF THE ORYX 50

30 watt uncontrolled Iron

3"111111111111,:4111111111111
:111111111111 RIM
200

150

100

41111111111111111111111111
o411111111111111111111111111111111111

1 2 3 4 5 6 7 8 9 10

MINUTES

Price
with long life tip.

£5.20
STAND :

£1.95

W.GREENWOOD ELECTRONIC LIMITED
21 Germain St, Chesham, Bucks, England. Tel: Chesham 4808/9. Telex 83647. Cables: Greenelec, Chesham.

WW -036 FOR FURTHER DETAILS

r

Parry Electronic Developments Ltd
As.), House 28 Grev:Ile Street London ECM, 8SLI Telephone 07 24211(0

PD Connectors

NO SOLDERING
NO SCREWS
NO MESSING
INTERCHANGEABLE PINS
MATCH ANY CONFIGURATION
2.3.5 PIN STEREO
PRICE 28p

Please forward PD Connector DIN Series Type 235A.

I ending a P.O. / M.O. / Cheque / Cash for
Price per plug 31p includes postage & pecking. Money back guarantee -
Goods must be returned within 14 days.

Colours: Brown 0 Green 0 Blue° Red 0 Tick colour req'd.

Name

Address

------------- - - - - - WW4

WW -037 FOR FURTHER DETAILS
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Jack Plugs, 201, 310, 316, 309, 404
Jack Strips 310, 320, 510, 520, 810
Line Transformers
Resistor Lamps and Holders
Jack sockets 300, 500, 800
Resistor Bobbins, coils and spools
Bells and Bell Transformers 6V or 12V
Low Pass Filters
U Links and Sockets
Fuse mountings 4028 and Mounting H.15B.

Mountings Protector Strip H.40
Patching and switchboard Cords
Patch Panels
Terminal Blocks and Strips
Uniselectors and Miniature Uniselectors
Ringing Generators

MEEPlanyq

Large stock of GPO Type Components available for prompt delivery

COMMUNICATION ACCESSORIES and EQUIPMENT LIMITED
77, AKEMAN STREET, TRING, HERTS.

TELEPHONE: TRING 3476. TELEX: 82362.

WW -038 FOR FURTHER DETAILS

TESTING -TESTING-TESTING
Valves and Radio and Sweep Alignment
CRT% T.V. Receivers of F.M. Receivers
Apart from the larger The Model 68AM Signal The 62A AM/FM Signal Gener-
transmitter types the Model Generator covers the frequency ator offers swift, accurate and
45D Valve Tester is ready to range 100kHz to 240MHz complete facilities for the
test just about every electronic entirely on fundamentals and sweep alignment of r.f., i.f. and
valve. Add an adapter includes a variable level discriminator or ratio detector
and you've got yourself a CRT 400Hz signal. Robust and stages of a.m. and f.m.
tester, too. simple to receivers. And that's just one
Rapidly

IIII. 4II. 41. .... T.-. .. 0. .111.111,
use. of the many

detects any -- - -2,--, Specially uses of this ,ffileffier-N----. "--44-4444 4 4-4444

normal fault. ,...., designed rhighly =
All told the - for radio versatile,
45D is . and TV inexpensive
invaluable. * engineers. instrument.

YOU AND
i

I g Wri
L MAKE A GREAT TEAM

Post to: Taylor Electrical Instruments Limited, Archcliffe Road, Dover, Kent.
I know Taylor has the name for quality and reliability but I don't know all the facts. Please I
send me a data sheet on the 45D  68AM  62A AM/FM [1] (Please tick as applicable)

Name

Company

Address

1

w w At I
Thorn Measurement Control and Automation Divisiojism

WW -039 FOR FURTHER DETAILS
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RECORDER AMPLIFIERS
AND INSTRUMENTATION SYSTEMS

150 series DIFFERENTIAL
DC AMPLIFIERS

Wide dynamic range -
high common mode rejection

Low noise, low drift performance
Modular or cased presentation
also

MINI -AMP FE -251 -GA
differential dc pre -amplifier
Compatible modules and cards ensure
ease of application and great flexibility.

FYLDEELECTRONIC LABORATORIES LIMITED

16 OAKHAM COURT, PRESTON (0772) 57560

WW -040 FOR FURTHER DETAILS

RESISTANCE BOXES
TYPE RBB

511

A range of robust resistance decades for use
in AC or DC networks and measuring systems.
They all incorporate the "CROPICO" type
SP1 low contact resistance switch and the
coils are wound in "Manganin". Standard
models are available from stock with 1, 4, 5
or 6 dials.
ACCURACY
+ 0.1% at the full rated current
Temperature Co -efficient
20 p p m per Degree C
Range
0.0001 ohm to 10 Megohms.
Request full details from:

CROYDON PRECISION INSTRUMENT COMPANY
Hampton Road, CROYDON (Postal Code: CR9 2RU)

Telephone: 01-684 4025 and 4094

The
magnificent

seven.
Gl. L.F. Signal
Generator £24

G2. L.F. Signal
Generator £28

M2A. Voltmeter
£32

S2. E.H.T. Supply

£37

S7. Twin Stabilised
Supply £69

S4A. High Current
Variable Supply
£21
SU2. Smoothing
Unit £5.80

Linstead are the best British made electronic
instruments at their price on the market today.

. Nuffield Ref. 181. 10Hz "to
100kHz. 0-6v. r.m.s. Sine wave.
0-9v. peak to peak Square wave. 0-1
watt into 3 ohms.

G2. Nuffield Ref. 181. 10Hz to
100kHz. Sine Wave 0-6v and 1 watt
into low impedance. Square wave
microsecond rise time. Step attenuator

M2A. 12 A.G. ranges 100 microvolts
to 400 volts. Frequency 10Hz-1MHz.
8 D.C. ranges 0 to 400v. Impedance
10 megohms.

S2. Nuffield Ref. 14. 0-6kv. 1 mA at
5kv. Metered. 6.3v at 3A. insulated for
operation at E.H.T.

S3. Nuffield Ref. 15. 0 to +300v.
to -25v. at 0 to 60mA. 2 insulated
outputs at 6.3v. 2A.

S7. 0-30V. 0-1A. per section. Fully
protected against overload and short
circuit. Outputs floating and can be
series or parallel connected.

S4A. Nuffield Ref. 59. 0 to 25v. A.C.
and D.C. 0 to 8A 1v. steps. Thermal -
magnetic cut-out.

SU2. For use with S4A. Pi -filter

0-4A.raw emir Imo mem

Send me Catalogue about
the Magnificent Seven.

Linstead Electronics,
Roslyn Works, Roslyn Road, London Ni 5 5J8.
Telephone: 01-802 5144

NAME
COMPANY
ADDRESS

A7.57#17.0(
Olebest for less.'
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Telford
range of

Oscilloscope
Cameras

* Parallax free viewing

* Lenses up to
f 1.3

Modular system with range of film backs,
lenses, viewing systems and adaptors to meet
virtually all requirements

TYPE P

* Uses coaterless

*

 Inexpensive inter-
changeable adaptor
for most popular
scopes

Polaroid® Type
20C, 3000 A.S.A. film

Cheaper running cost
(up to 42%)

Lowest purchase price
for comparable
specification

Precision Dallmeyer
f 4.5 lens

More complete details
available on request from:

Telford
PRODUCTS LTD.

WADSWORTH ROAD
PERIVALE GREENFORD

MIDDX. ENGLAND
® Reg. Trade Mark. Telephone:01.998 1011

Telex: 935524
02rEnr A MEMBER COMPANY OF BENTIMA INDUSTRIES LIMITED

PRODUCTION TESTING

DEVELOPMENT

SERVICING

EDUCATION

VVVV%

POWER UNITS

NOW AVAILABLE WITH 3
VARIABLE OUTPUTS

Type VRU/30/25 -£144.35

Input 200-250V. 50Hz
or 1 10-120V. 60Hz to order

Output 1: 0-30V. 25A. D.C.
Output 2: 0-80V. 10a. A.C.

Output 3: 0-260V. 4A. A.C.

Other units also available
with outputs of:

0-60V 12A.
0-125V6A.

0-250V 3A.

I I

ALL CONTINUOUSLY

VARIABLE

SEND FOR FURTHER DETAILS.
OF THESE VERSATILE UNITS TO

LIMITED, BROWELLS LANE,

FELTHAM,TW13 7EN, MIDDLESEX.

TELEPHONE 01 890 4242

FOR FURTHER DETAILS

METER PROBLEMS?

V

A very wide range of modern design
instruments is available for 10114
days' delivery.

Full Information from:

HARRIS ELECTRONICS (London)
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937

WW -043 FOR FURTHER DETAILS WW -045 FOR FURTHER DETAILS
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Every lab has at least one amplifier need that only
Brookdeal performance reallv measures up to. Which is
yours The '7 2 lineup is no ordinary family, but a
unique array or amplifier talent - exceptional in
linearity, low in noise. Two new models extend the
frtintiers of circuit design even further. Together, the

Your special amplifier need?
8o1A is a special project - a low noise amplifier
with 96dB gain in a very small package indeed,
for line communications. A customer problem
successfully met. Tell us yours. If it's technically
feasible, Brookdeal expertise can make it.

Brookdeal lineup provides the ideal match to a vast
range of signal sources. Tell us the signal coo need to
amplify- - we'll send performance details.
Brookdeal Electronics Ltd., Market Street, Bracknell,
Berks, England. Telephone (-34.4 239; Telex

Brookdeal

432 For high impedance sources
Differential, or single -ended inputs, in an
amplifier designed for minimum loading effect
on high impedance sources - input impedance
tooMsi and approx. 0.1 pF. Noise figure at
IkHz is < 2dB from took n source, < o.5dB
from t Mil source. Frequency range 1 Hz to
1MHz, gain switchable to 20, 40 or 6odB.

450 Versatile low -noise
lab amplifier
Really flexible, with switch selected
high and low pass filters plus external
filter facility. Noise figure very low
over wide range of source resistances
and frequencies (typ. 4riVrms/ /Hz
at 'kHz). Frequency range 1Hz to
3ookHz, gain t8dB to toodB. Dual
input impedance tookn and 50M0.

452 Even higher
performance, lower noise
Extreme versatility for almost any
lab job. Non -linearity typically
3.00t °, and lower noise especially
at flicker frequencies - typically
13nVrms/ /Hz at toHz. Variable high
and low pass filters to t ' accuracy,
and instant overload recovery. Freq-
uency range 'Hz to 1MHz, gain 19dB
to toodB, ooMn input impedance.

453 High performance lab
preamplifier
With intermodulation products
typically 0.001"°, 453 is the perfect
instrument for extending the sensi-
tivity of wave and spectrum analysers,
tracking filters and oscilloscopes.
Set the gain and forget about it!
Extremely low noise typically
i9nVrmsfrHz at toHz. Frequency
range 1Hz to 1MHz, gain r9dB to
8odB. too.Mn input impedance.

431 Preamplifies nanovolt
signals
Designed to noise -match very low
source resistances - too to ital.
Two input modes, frequency range
of 'Hz to tookHz, and 6odB gain.
4; t amplifier is battery powered.

Brookdeal worldwide agencies America Keithley Instruments Inc, Ohio (216) 248 0400. Australia H. Rowe & Co. Pty. Ltd:. Melbourne 42/0481. Austria
Ing. Wilhelm Thilo, Klagenfurt, 0 42 22 70549. Canada R -O -R Associates Ltd., Ontario 4162917121. Denmark Tage Olsen A/S, Copenhagen 01 294800.
Finland Into 0/Y, Helsinki 11 123. France Radio Equipments -Antares, Division Electronique. Paris 737 54 80. Germany Keithley Gmbh., Munchen 0811 745321.
Greece H. Johanides, Athens 818 624. Holland and Belgium Intechmij N.V., The Hague 25 12 12. Israel R.D.T. Electronics Engineering Ltd.. Tel -Aviv 266181-2.
Italy Vianello S.P.A., Milan 553 081. Japan Toyo Trading Co., Tokyo 279 0771. New Zealand Sample Electronics (NZ) Ltd.. Auckland 667-356. Norway Ncirsk
Marconikompani A/S, Oslo 67 04 86. South Africa Radiokom (1969) Pty. Ltd., Braamfontein 48 5712. Spain Payma Madrid 2153941. Sweden Tel Inter A.B.,
Stockholm 0864 18 00. Switzerland Fritz Weber, Zurich 051 85 4444.
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MAKE
BIG REDUCTIONS,

CATALOGUE NO. 5870

The Jackson Friction Ball Drive Reduction Unit
is unique. Simply because it's the only one of it's
type and size available in the United Kingdom. It
has sealed lubrication, with a hardened steel
shaft and bearings to give it extra long life. Arrd
it's low in price. The unit has a 10:1 reduction ratio,
with an output torque of 8 oz. ins. minimum.

Our skilled personnel can produce custom made
components to suit your individual needs. And
with 45 years of experience your guarantee is our
reliability.

Write for fully illustrated catalogue:

JACKSON BROTHERS
(LONDON) LIMITED

KINGSWAY, WADDON, CROYDON, CR9 4DG.
TEL:01-681 2754/7 U.S.OFFICE:M.SWEDGAL,
258 BROADWAY, NEW YORK, N.Y. 10007.

BULGIN
Precision Micro -Switches

Reoeat Orcers Follow

Year After Year
SOLDER TAG
CONNECTIONS

COLOUR CODING
INDICATING SWITCH TYPE

/RYE PIVOT POSITIONS INHY
CHOICE OF

CHOICE OF

FOUR TYPES OF LEVER

STRONG mown cast

BRITISH PATENT No. 738422. USA PATENT No. 2828372

A CHOICE OF OVER 75 TYPES

List Number S.502/Reset List Number S.506/1313

List Number 5.720

SUB MINIATURE TYPES

List Number 5.800

List Number 5.520 - S.528

List Number S.800/L

OPEN BLADE TYPE

list Number 5.690 - S.691

WE have undeniable
V V

evi-
dence from two famous

manufacturers that Bulgin
Micro Switches incorporating
the original "Rolling Spring
Action" were selected for use
in their equipment after life
tests had been made on all
other makes. Reliability was of
utmost importance.

WE are constantly receiving
repeat orders from certain

firms who standardised our
switches over 20 years ago.

THE use of just one com-
ponent which fails at a

critical moment can cost a
lot of money in servicing and
have most serious conse-
quences.

WE do take every care by
most exacting tests of

every individual switch so that
the chances of failure are
reduced to a minimum.

List Number S.801/2

list Number 5.735-5.739

OUR components might cost
a little more, but realistic

companies know from exper-
ience the constant quality
control we keep on all com-
ponents made by the House of
Bulgin.

CUSTOMERS CAN ALWAYS RELY ON

'THE HOUSE OF BULGIN' FOR SERVICE,QUICK DESPATCH

AND GUARANTEED SUPPLIES FOR YEARS TO COME

TECHNICAL LITERATURE AVAILABLE ON REQUEST. QUOTE WW/4/72

THE CHOICE

If41._r

Of CRITICS

A. F. BULGIN Et CO LTD
ELECTRONIC COMPONENT MANUFACTURERS
BYE -PASS ROAD BARKING ESSEX
TEL.: 01-594 5588 (12 lines) TELEX 897255

WW -047 FOR FURTHER DETAILS WW -048 FOR FURTHER DETAILS
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STPYMH
Panel Mounting Timer
Exclusive plug-in
connection. Times
up to 24 hours.

STPNH
Plug-in Timer
Smallest electromechanical
type available. Times up to
24 hours.

WL-10-FNJ VAQ4
Limit switch Pushbutton Switch
Sealed coil spring.
Full range available.

Attractive button and
reliable switch. New
low prices.

TDA
Automatic Recycling Timer
Fully solid state. Variable
ON/OFF. Times to 60 secs.

C5G3
Rotary Microswitch for
coin -op mechanisms.

61FGP
Plug-in Floatless Switch
Fully solid state with
relay output. Lowest
cost unit available in
United Kingdom.

S1A
One of the smallest
microswitches available.

EX -STOCK DELIVERY ALWAYS
PRICES
Average prices
for reasonable
quantities are
shown

STPYMH £7.00
STPNH £6.50
TDA £1900
61FGP £4.50

WL-10-FNJ £3.50
VAQ4 27p

C5G3 40p
S1A 17n

VARIABLE TRANSFORMERS ARE ALWAYS AVAILABLE
FROM STOCK AT THE LOWEST PRICES

Ros

SOLID STATE
PROXIMITY SWITCH
low cost : high performance
ex -stock delivery : DC operation
OMRON proximity switch type
TL-2-GPA senses all ferrous and
non-ferrous metals and provides
output of 4A.
Detects presence of metals up to
5.5mm from the protruding head.
Works direct from 24VDC supply to
switch AC or DC loads. No ancillary
components are necessary for metal
sensing
PRICE EACH £9.50 FROM STOCK

0

u4

Fully shrouded variable
transformers - input 240VAC
output 0-260VAC

1 amp £7.00 10 amp £22.50
2.5 amp £8.05 12 amp £23.60

5 amp £11.75 20 amp £49.00
8 amp £15.90

Supplied complete with mounting brackets
for bench and panel mounting.

VARIVOLT 5

A !Mum

ONLY
2.68"

(68mm)

New solid state variable
voltage control
input 240VAC
output 25-240VAC
5 amp £9.50
10 amp £15.20
Substantial quantity discounts
available

313 Edgware Rd., London W.2
Telephone 01-723 2231

WW -049 FOR FURTHER DETAILS
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Three New
Faces from
DYNAMCO

NEW 7060
Precision T.V. waveform monitor.
II Combined waveform and picture monitor.
 All line standards (including CCTV).
 Odd & Even field selection.
 Pulse & Bar overlay (same field).
 75 and 1 M switched attenuators.
11 Post Office TV test set Type 13 B

East Mains Industrial Estate,
Broxburn, West Lothian, Scotland

DYNAMCO Telephone: Broxburn 2631 Telex: 72174

NEW 72 SERIES
The On- Site commissioning/servicing scope.
 Light/Rugged/Compact.
 High Brightness for Low Occupance Signals.
 Dual Channel 15 MHz/Signal delay.
 Full delayed sweep/delay gate timebase

with two trigger inputs.
II Post Office Oscilloscope Type 14A.

NEW 7130
Wideband extension of 71 Series
Oscilloscopes.
 50 MHz Dual Channel plug on amplifier.
 100 MHz High writing speed display unit.
II Full delayed sweep/Gate timebase module.
II True dual trigger inputs/Unrestricted

trigger source selection.
 Complete compatability with all 71

Series modules.
WW -050 FOR FURTHER DETAILS

ENCAPSULATION -
low tool cost method for cylindrical
coils and potting. Enquiries
also for-

REED RELAYS
SOLENOIDS
COIL WINDING
TRANSFORMERS
to 10 k.V.A. Solenoid SRM.

7 lbs to 14 lbs at 14"

a IL WIE lir ?EL
Knapps Lane, Bristol 5. 0272 657228

WW -051 FOR FURTHER DETAILS

cut contact wear and tear with

ELECTROLUBE
RECD

contact lubricants

SHEPEATRMKEERTAL FOLDING MACHINES

BENCH MODEL

36" X 18 gauge capacity En .00
24" X 16 gauge capacity E32.00

Carriage Free

Also the well-known vice models of
36" X 18 gauge capacity £15.00
24" X 18 gauge capacity £12.00
18" X 16 gauge capacity £1200

Carriage Free

Forms channels and angles
down to 45 degrees which
can be flattened to give safe
edge. Depth of fold accord-
ing to height of bench.

One year's guarantee.
Money back if not satisfied.

Send for details:

A. B. PARKER
FOLDING MACHINE WORKS,
UPPER GEORGE STREET,
HECKMONDWIKE, YORKS.

Telephone 3997

WW -52 FOR FURTHER DETAILS

The life of all types and sizes of
electrical contacts is greatly extended
with Electrolube lubricants-specially

developed to loosen tarnish, inhibit arcing
and maintain reliable contact performance.

In aerosols, bulk containers, and other
convenient packaging.

Also Contact Cleaning Strips, Freezer, Silicone
Grease, Printed Circuit Lacquer, Preclene.

Write for technical data sheet.
Electrolube Ltd,

Slough, Bucks, England. Tel : Slough 25574
WW -053 FOR FURTHER DETAILS
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E55 CONNECTORS

For the want of a nail ...

...for the want of a connector
... a contract was lost!

Transradio care about delivery
We can supply ex -stock from a large variety of R.F. con-
nectors and cables.
Quality
We regard quality as our No. 1 aim, our quality control is
second to none.
Problems
We have a design team that can deal with your special
requirements, from mini lines to large connectors of up to
2 MW.
Prices
We have just reduced our R.F. cable prices considerably
and are constantly reviewing connector prices.
Quantity prices can be negotiated.

(2)

You can rely on Transradio
We have been 30 years in the business and know a thing
or two.
A wide range of connectors is always available.
When your need is for precision connectors you cannot do
better than come to us.
If you haven't yet received our catalogues drop us a line
and we will put one in the post.
Suppliers to all the important people.
Aren't you important too?

Just pick up the phone - we're waiting to help you .

Contractors to the Industry, the Post Office, Armed
Services, Broadcasting & Television Authorities.

RF Connectors, Cables and Cable Assemblies

Transradio Ltd. 183 Park Avenue London NW10 Phone : 01-965 6281 Telex : 923004
Subsidiary of Felten Er Guilleaume Kabelwerke A. G. KOLN-MULHEIM

WW -054 FOR FURTHER DETAILS
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GUARANTEED
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VALUE FOR MONEY PRODUCTS
FOR PROMPT DELIVERY

HIGH EFFICIENCY

HIGH DAMPING

HIGH FIDELITY
SPEAKER ENCLOSURES

 FREQUENCY RESPONSE 29-21000HZ
 POWER HANDLING UP TO 25 WATTS

SONEX 72
SPECIAL

OFFER
FROM MARCH 22

TO MAI 1 ONLY

25% DISCOUNT
on complete

set as

advertised
with either

pair of speakers

31"x 111"x 134"

£39.60 EACH

31" x 131" x 13+"

£39.60 EACH

21"x 112"x 13+"

£19.60 EACH

21"x 132"x 13+"

£19 .60 EACH

PURCHASE TAX INCLUDED
IF APPLICABLE

FINISH IN TEAK
OR WHITE

CARRIAGE, PACKING & INSURANCE £1.50 LARGE, f1.00 SMALL

CANTERBURY AUDIO, 4 Station Rd., West Canterbury, Kent, England
Telephone: Canterbury 60431
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FOR PROMPT DELIVERY

eexrdehe SlueZei

PROFESSIONAL MODULAR CONSTRUCTION
STEREO AMPLIFIER
ASSEMBLY
CA STEREO 80

 EXCEPTIONALLY
low background noises,
and hum. Power output
up to 40 watts per
channel into 4Q
load.

Stabilised
power
supplies
£6.95
10 watts
per channel.

M K.
FREQUENCY

20 to 20,000 HZ
including rumble,
scratch and noise

filter.

 READY FOR USE
Mk. I - same as above, but with
input selector on pre -amplifier
board with the power supply -
£38.90. Mk. II with the power
supply - £40.40.

BASIC PRICES, WITHOUT POWER SUPPLY - Mk. I £31.95 - Mk. II £33.45

AMPLIFIER UNIT IN CABINET WITH POWER SUPPLY AND TURNTABLE ALSO AVAILABLE

CARRIAGE, PACKING AND INSURANCE: POWER SUPPLY 50p. AMPLIFIER 75p. BOTH f1.25

CANTERBURY AUDIO, 4 STATION ROAD, WEST CANTERBURY, KENT, ENGLAND. Telephone: CANTERBURY 60431

WW -055 FOR FURTHER DETAILS
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P

Si451 Millivoltmeter
* 20 ranges also with variable control permitting easy

reading of relative frequency response
£35.00

J. E. SUGDEN & CO. LTD., CARR STREET, CLECKHEATON, YORKS. BD19 5LA.

Radio and Audio Servicing Handbook
2nd Edition

Gordon J. King AssocIERE, MIPRE, MRTS.

This book is a practical guide to the servicing of radio receivers
and audio equipment of all types, and is intended especially
for the service technician. Many others, however, find it of
absorbing interest, among them students, hi-fi and recording
enthusiasts, amateur experimenters, radio dealers and sound
engineers.

0 408 00018 X 284 pages

                 

Radio Valve and Transistor Data
9th Edition

Edited by A. Ball

First published in 1949 this book has become an indispensable
source of information for all those interested in electronic
engineering, from the home constructor to the research
worker. Exhaustively revised and updated, the useful and
comprehensive information contained in this new edition
will add to the already considerable reputation enjoyed by
this highly successful book.

0 592 05796 6 256 pages illustrated

Available from leading booksellers or

b88 Kingsway, London WC2B 6AB

illustrated 1970 L300 (60s)

1970 L075 (I5s)

The Butterworth Group
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ICONSULTANTS

8 Trafalgar Court,Trafalgar road
Southampton, Hants; Sal 3RY

(0703)32874

MODEL
U-50DX

.s -11#1i0 rsips
USED THROUGHOUT THE WORLD, SANWA'S
EXPERIENCE OF 30 YEARS ENSURES ACCURACY,
RELIABILITY, VERSATILITY, UNSURPASSED TESTER
PERFORMANCE COMES WITH EVERY SANWA
6 Months' Guarantee Excellent Repair Service
Mode P.2. B. £5.25 Mode AT -45 £16.95
Mode JP -5D £6.30 Mode 380 -CE £17.20
Mode 360-YTR £8.90 Mode N-101 £20.00
Mode U-5ODX £9.00 Mode 460 -ED £23.40

fdA-3O3TRD £11.85 Mode EM -700 £45.96
dee K-30THD £13.55 Mode R.1000CB £59.25

Mode E-BOTRD £14.75
Cases available with most meters

Please write for illustrated leaflet of these and other specialised Sanwa meters
SOLE IMPORTERS IN U.K.

QUALITY ELECTRONICS LTD.
47-49 HIGH STREET,KINGSTON-UPON-THAMES,SURREY. KT11LP

Te1:01-546 4585
WW -057 FOR FURTHER DETAILS

  

TRIANGLE DIGITAL SERVICES
13, PARK ROAD, LONDON N.W.4.

£69
COUNTER -TIMER -FREQUENCY METER

TRIPLE POWER SUPPLY, +12V +5V -12V (1 AMP) f49
MILLIVOLTMETER f19
ELECTRONIC THERMOMETER f21
Customised instruments and test systems will

be quoted without any implied obligation.
WW -058 FOR FURTHER DETAILS

JES AUDIO INSTRUMENTATION
Illustrated the Si453 Audio Oscillator
SPECIAL FEATURES:
* very low distortion content less than .05%
 an output conforming to RIAA recording characteristic
* battery operation for no ripple or hum loop
* square wave output of fast rise time

£40.00
also available

Si452 Distortion Measuring Unit
* low cost distortion measurement down to .01% with

comprehensive facilities including L.F. cut switch, etc.
£30.00

Tel: 09762-2501

WW -059 FOR FURTHER DETAILS
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CO\STRUCT
YOUR OW\

COLOUR
TV

RECEIVER

Starting in the April
issue of Television

this outstanding series
gives full constructional details of a

modern single -standard full PAL specification
colour receiver.

In addition to complete constructional details, arrangements have been made
for easy supply of all components required, including printed circuit boards.
Special features of this 22in. set include: Strong simply -made cabinet.

Printed circuit board construction. Front pull-out draw containing all con-
vergence controls for easy adjustment. - Optional built-in crosshatch gen-
erator. Choice of varactor or conventional tuner. Automatic frequency
control. RGB tube drive. Latest 22 in. Mazda flat -face square -corner
tube. Delay -line PAL decoder. Fully integrated sound channel (using two
i.c.s.), intercarrier amplifier and audio output.

MAKE SURE YOU DON'T MISS IT ...
IT'S THE FIRST CONSTRUCTIONAL SINGLE -STANDARD

COLOUR TELEVISION RECEIVER USING RGB DRIVE
TO BE PUBLISHED IN A MAGAZINE

TELEU 5 lin
APRIL ISSUE (on sale March 20) 20p
Order from your newsagent TODAY!

WW -039 FOR FURTHER DETAILS
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THE POINT FIVE -TWO C
STUDIO CONSOLETTE

THE COMPLETE, FOUR CHANNEL, HALF INCH TAPE RECORDER

Table -top mounting, fully remoteable, solenoid actuation.
Balanced inputs, 600 ohm, 0 dbm. Balanced or unbalanced
outputs, 600 ohm, 0 dbm with reserve to +19 db.
Cannon connectors throughout. 20 to 18,000 cps, NAB
equalisation (DIN or CCIR on special order). Sel-sync with
switch patching. Full A -B monitoring. Plug-in circuitry,
heads, relays, solid state controls, motors. Employs the
JSR .52 Tape Transport with reel diameters to 11.5 inches.
Available for ÷ inch tape, for monaural and stereo broadcast
and for master tapes.
Prices and literature from:-

JOHN STEED RESEARCH LTD.,
220 Edgware Road,

London, W.2, England.
Phone: 01-723 5066

WW -060 FOR FURTHER DETAILS

TELEPRINTERS ° PERFORATORS

REPERFORATORS TAPEREADERS

DATA PROCESSING EQUIPMENT
SALE OR HIRE

2-5-6-7-8 TRACK AND
MULTIWIRE EQUIPMENT

Special Codes Prepared

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES
DATEL MODEM TERMINALS, TELEPRINTER SWITCHBOARDS

Picture Telegraph, Desk -Fax, Morse Equipment: Converters
and Stabilised Rectifiers; Line Transformers and Noise Suppres-
sors; Tape Holders, Pullers and Fast Winders; Governed,
Synchronous and Phonic Motors; Teleprinter Tables and
Cabinets; Silence Covers; Distortion and Relay Testers;
Send/Receive Low and High Pass Filters; Teleprinter, Morse,

Teledeltos Paper, Tape and
Ribbons; Polarised and special-
ised Relays and Bases;
Terminals V.F. and F.M.
Equipment; Telephone Carriers
and Repeaters; Diversity; Fre-
quency Shift, Keying Equipment;

Racks and Consoles; Plugs, Sockets, Key, Push, Miniature and
other Switches; Cords, Connectors, Wires, Cables, Jack and
Lamp strips, and Switchboard Accessories; Teleprinter Tools;
Stroboscopes and Electronic Forks; Cold Cathode Matrics;
Test Equipment; Miscellaneous Accessories, Teleprinter and
Teletype Spares.

TELEPRINTER EQUIPMENT LTD.
Gaiety Works, Akeman Street, Tring, Herts

Tel: Tring 3476 (STD 0442 82) Cables: RAHNO TRING
Telex: 82362, A/B BATEY TRING

WW -062 FOR FURTHER DETAILS

A match
made by
Hatfield
An extensive range of
High Power impedance
matching transformers
is available on quick
delivery from Hatfield Instruments. The range of
H.F. Transformers covers P.E.P. ratings of 400W,
1.5KW, 3KW and 5KW.
The 6000 Series offers the most efficient means of
coupling transmission systems of dissimilar charac-
teristic impedances operating within the H.F.
communications band. They are suitable for
exterior mounting or in a transmission hall. All
types are waterproof, can be pressurised, and are
completely corrosion -resistant.
Send for full details of Hatfield High Power

Transformers and a copy of our
Short Form Catalogue.

HATFIELD
forward thinking
in electronics

HATFIELD INSTRUMENTS LIMITED
Burrington Way, Plymouth PL5 3LZ, Devon.
Tel, Plymouth (0752) 72773/4 Grams: Sigjen, Plymouth. Telex: 45592
South -East Asia: for prompt service and deliveries, contact:
Hatfield Instruments (NZ) Ltd., P.O. Box 561, Napier, New Zealand.

WW -061 FOR FURTHER DETAILS

240° of shadowless
readings.
That's
theTaylor
Fynelme 'Wide Angle'
range.

Meet Taylor's new range of 'Wide Angle'
panel meters. The 240° circular scale offers
scale lengths of approximately twice that of
similar 90° movements.

Model 38, illustrated here, is the smallest
in the range with the scale length of 4-1 in. and
a panel width of little more than 2+ in. Find out
more about the complete Fyneline range
including our 'Standard' and 'Picture Frame'
models. Write for data sheet now.

gral tat-- Taylor Electrical Instruments Ltd.,
Archcliffe Road, Dover, Kent.
Telephone: Dover 2634 Telex:96283

Thorn Measurement Control and Automation Division. THORN

WW -063 FOR FURTHER DETAILS
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CirOERT
WORK POSITIONERS -300 SERIES

Colbert Pana-Vise WORK

POSITIONERS are specially designed

to quickly and easily achieve the

most CONVENIENT, COMFORTABLE

and TIME -SAVING work position.

Available with vacuum clamp or

screw -on base. They can be

ROTATED, TIPPED, TILTED,

Distributors:

ANGLED, ELEVATED, LOWERED.

The required work position is firmly

secured with a patented ONE KNOB

CONTROL, a unique feature of

COLBERT POSITIONERS.

A series of special holders is

available for various types of work.

Full details available on request.

Special Products Distributors Limited
81 Piccadilly, London, W.1. Tel : 01-629 9556

Cables: Speciprod London
(made in U S A )

-064 FOR FURTHER DETAILS

If you think closed circuit
television is complicated, come to Dixons
As distributors of every famous name in TV
equipment, Dixons can offer you totally un-
biased advice on every problem connected
with CCTV.
The service we offer is complete : consultation,
quotation, supply and installation.
Come to our showrooms and we'll show you
the very latest equipment in this field. From
ITC mini -CCTV at £99.95 for a camera and
monitor to a comprehensive system selling at
£50,000.

When you've chosen the system best suited to
your requirements, we can offer you a choice
between outright purchase, contract hire, hire
'purchase and short term rental.
Our full-time staff technicians will check the
equipment you buy before installation and
give you unbeatable after sales service.
So don't make a move in CCTV without us.
Call in or send us the coupon for more informa-
tion or a particular quotation. Or phone us
at 01 -437 8811.

!TO: Dixons CCTV Ltd., 3 Soho Square, London W.1.

I I am interested in CCTV.
Please send me details by return of post.

NAME

ADDRESS

L

W W7I

Main agents Dixonsfor Memorex
video tape

JAMESCOT
SALE OF SURPLUS ELECTRONIC EQUIPMENT

The following items are available for immediate
delivery at very competitive prices -

A more comprehensive list is available on application

NEWMARKET PACKAGED AUDIO AMPLIFIERS
IN MANUFACTURER'S BOXES.
PC7 Supply voltage 9 Volts D.C. Output power 1 Watt
80 Price £2.00 each

PC9 High to Low Impedance Matching Preamplifier.

Supply Voltage 9 Volts D.C. Input Impedance 1 MO
Output Impedance 2 KS2

Frequency response 20H2-20KHZ Distortion (Typical) 1%
Price £0.50

NEWMARKET MODULAR POWER SUPPLIES
BRAND NEW IN MANUFACTURER'S BOXES
PC101 Supply Voltage 220-250V A.C.Output Voltage
9 Volts D.C. at 100MA Price f1 .15 each

PC102 Supply Voltage 220-250V A.C. Output Voltages:
21 Volts D.C. at 330MA
21 Volts A.C. at 540MA

Price £2.00

NEWMARKET TRANSISTORS
NKT 351 73p NKT 12329
NKT 352 25p NKT 12429
NKT 406 60p NKT 13329
NKT 420 £1.80 NKT 13429
NKT 450 30p NKT 16229
NKT 603 22p NKT 20329
NKT 613F 28p NKT 80111
NKT 674 30p NKT 80113
NKT 677 18p NKT 80125
NKT 713 27p BC 107
NKT 734 24p BC 108

NKT 736 30p BCY 70

NKT 773 23p BEY 51

NKT 0216 20p BSY 95A
NKT 3055 23p
NKT 6917 27p 2N 706
NKT 10339 23p 2N 914
NKT 10419 17p 2N 918
NKT 10439 25p, 2N 930
NKT 10519 20o 2N1990

TYPE
250 ARO
250 AMO
250 ABO
250 GJO
250 GEO

27p 2N2222 18p NKT 218 23p

27p NKT 12 30p NKT 221 30p

27p NKT 72 25p NKT 222 18p

27p NKT 73 22p NKT 223 25p

27p NKT 121 21p NKT 224 22p

29p NKT 124 28p NKT 227 25p

65p NKT 125 38p NKT 237 29p

98p NKT 126 35p NKT 238 16p

80p NKT 127 23p NKT 249 29p

8p NKT 128 18p NKT 261 19p

8p NKT 129 22p NKT 270 18p

13P NKT 135 24p NKT 271 16p

17p NKT 137 30p NKT 272 15p

10p NKT 142 48p NKT 273 18p

13P NKT 143 48p NKT 274 16p

8p NKT 212 23p NKT 275 21p

15p NKT 213 23p NKT 278 18p

28p NKT 214 21p NKT 301 70p

22p NKT 215 19p NKT 302 85p

22p NKT 217 48p NKT 303 70p
NKT 304 76p

S. T. C RELAYS:-BRAND NEW
NOMINAL COIL

CONTACT COIL RESISTANCE

FORM VOLTAGE (OHMS)
4 CHANGEOVER 6V D.C.
4 CHANGEOVER 12V D.C.
4 CHANGEOVER 48V D.C.
2 CHANGEOVER H. D. 12V D.C.
2 CHANGEOVER H.D.48V D.C.

CONTACT
TYPE FORM
SL7222212 3 Pole On/Off
SL7721215 3 Pole C/O
SL7622715 2 Pole C/O
SL7722715 3 Pole C/O
SL7621215 2 Pole C/O

COIL
VOLTAGE

12V A.C.
12V D.C.

220V k C.
220V A.C.

12V D.C.

PRICE
EACH

52 £0.68
185 £0.68

2.500 £0.68
185 £0.68

2,500 £0.68

SWITCHING
CURRENT
1 OA 3i 440V AC
10A 4 440V AC
1 OA a, 440V AC
10A 4. 440V AC
10A 4' 440V AC

CONTACT COIL COIL
TYPE FORM VO TAGE RESISTANCE

SP 13372 Single Pole C/O 6V D.C. 1400
SP 13366 Single Pole C/O 12V D.C. 3500
11301D. Single Pole C/O BV D.C. 8750

UNISELECTOR SWITCHES
6 Bank 25  Way. 75 Coil 50V D.C. Operation.
Mounted on Modular Type Chassis with front panel
containing 20 Illuminated Push Button Switches.
Completely wired for operation.

Price £15
P&P £0.55

PRICE
EACH
£1.00
£1.00
£0.87
£1.00
£0.87

PRICE
EACH
£0.40
£0.40
£0.40

LT7-7- 7 r7T7-1
=M:t: CCCr-et

AUTOMATIC CYCLER UNIT
This unit generates stepping pulses 150 Volts D.C.) at intervals of 6 pulses per min.

to 120 pulses per Min - continuously variable. Can be used for Automatic Stepping

of one or more uniselector switches shown above. Price £12.50
P&P £0.45

NEWMARKET PACKAGED AUDIO AMPLIFIER
PC10 Magnetic replay head amplifier supply voltage 9 volts D.C.
Input Impedance 150

Price £1 20 each
P&P E0.10

WE HAVE A LARGE RANGE OF CAPACITORS
& RESISTORS, PLEASE SEND A STAMPED

AND ADDRESSED FOOLSCAP ENVELOPE

FOR YOUR CATALOGUE

POST & PACKING OVER £2- FREE, OVER
fl & UNDER [2 - 15p, UNDER ft - 10p

UNLESS SPECIFICALLY MENTIONED

JAMES SCOTT (ELECTRON C ENGINEERING) LIMITED
CARNTYNE INDUSTRIAL ESTATE, GLASGOW E.2.

TEL: 041-778 4206

WW -065 FOR FURTHER DETAILS WW -066 FOR FURTHER DETAILS
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In 1969 Telequipment introduced the D53S which was universally acclaimed as
the world's first realistically -priced true dual -beam storage oscilloscope.
Now Telequipment announce the DM53A - with all the features of the D53S and
the added advantages of variable enhancement and the remote control of Erase
and single shot time base Reset.

The tube circuitry provides five alternative conditions of operation:
(a) Normal: P31 characteristics as in a conventional non storage oscilloscope.
(b) Variable Persistence: Provides continuous control from 0.2 second to more than 1 minute.
(c) Storage (without enhancement): As a storage oscilloscope, it is capable of storing traces.for

periods of up to 10 minutes.
(d) Store (with variable enhancement): The writing speed may be increased up to about ten times.
(e) Hold: Retention time of image written in the store condition is prolonged up to one hour.
A choice of differential, ultra high gain, or wide band with Signal Delay plug-in Y amplifiers, makes
the DM53A capable of meeting almost any measurement requirement.

Send for full details now and see just how great is the value offered in the Telequipment DM53A.
U.K. Prices: £490-£556,
depending on choice of amplifiers.

TEKTRONIX U.K. Ltd. Telequipment Sales,
Beaverton House P.O. Box 69 Harpenden, Herts.
Tel: Harpenden 61251 Telex: 25559

kFt ERASE

r11411A E
N

RL _VAR HOLD

'ER BRILLIANCE

HIGH

Variable Persistence:
0.2 sec to 1min.

Storage:
up to 10min.
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goHold:
(stored image) up to 60min.

Maximum stored writing speed:
0.05 cm/jus to 0.5 cm/Ns
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Our cover picture shows some of the eight
42 -ft paraboloids being built by Marconi
for the new £2M radio telescope at the
Mullard Radio Astronomy Observatory
at Cambridge University. Spaced over a
distance of three miles four of the aerials
are fixed and four are mounted on a railway
track. Photographer-Paul Brierley

IN OUR NEXT ISSUE
The transmission -line loudspeaker enclosure
is re-examined and a simpler and better method
of construction offered. Suitable drive units and
crossover circuits are also specified.
Owilloscope trace quadrupler. Provides four
traces on a single -beam oscilloscope without
sacrificing sensitivity or d.c. coupling. Frequency
response is from d.c. to 5MHz (3dB down at
8MHz); sensitivity is 50mV/cm when used with a
100mV/cm 'scope.
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To each hifown.

Not everybody needs a concert grand piano, nor
does everybody need the Shure V-15 Type II, the
most sophisticated cartridge in the world, to en-
joy his kind of music in his kind of hi-fi system.
For many, the M75 Type. 2 Series, widely ac-
claimed as second only to the V-15, will be more
than adequate. Within more circumscribed bud-
gets the M55, M44 Series or M3D, each offering
optimum performance in successively lower price
ranges, may be an excellent choice. Send us the
coupon for our recommendations.

Shure Electronics Limited
84 Blackfriars Road
London SE1, 8HA Telephone (01) 928 3424

Please send me the full details of
Shure cartridges.

 Please recommend the appropriate
model for use with my equipment.

Arm or Unit

Amplifier

Name

Address

I-11 V 11=1
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Super
stars

HIGH-PERFORMANCE MF/HF RECEIVERS
for * P & T Stations

* Civil Aviation Networks
* Naval & Military Forces
* Maritime Mobile Service

1970
The Queen's Award

to Industry
to RedTton Ltd

Three high-grade receiver designs with a choice of tuning wide
enough to span the whole world of M F/H F communications.

Here is simply unbeatable performance. Outstanding fre-
quency stability. Unyielding front-end protection. Unrivalled
AGC. Plus exceptional dynamic range and blocking characteris-
tics. From this great threesome :
R550 Selection of continuously variable or full frequency synthesis tuning
100kHz - 30M Hz. Adopted by the Royal Navy for use in British warships.

R499 10 switched channels, 255 - 525kHz, 1.5 - 30MHz. Optional filters,
BFO and carrier reinsertion to provide any or all of CW, MCW, USB, LSB, ISB

and OSB services with choice of bandwidths.

R551 Mercantile Marine version of R550, 15kHz - 30MHz. Type approved
by British Ministry of P Et T and overseas administrations and in use by

leading shipowners.

REDIFON
A Member Company of the Rediffusion Organisation

Redifon Telecommunications Limited,
Broomhill Road, London SW18 4.141
Telephone: 01-874 7281

WW -069 FOR FURTHER DETAILS
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All you need for
An amplifier,

two speakers,
and a

BSR make more turntables than
everyone else in the world put together.

Our range includes high -quality
sensibly priced models, both single play
and automatic.

The MP60 player, already immensely
popular, costs only £1520, complete with
low mass, fully counterbalanced square
section pick up arm, slide in cartridge
holder, bias compensator, viscous cueing,
32lb die cast turntable, 4 -pole motor and
immaculate BSR styling.

For a few pounds more, you can buy
the HT70, boasting the same super features
but with three more refinements. A deep -rim
die cast turntable, which is one pound
heavier than the M P60. A rotating stub
spindle to reduce record friction and a
dynamically balanced synchronous .motor,
which compensates for normal fluctuation
in mains voltage.

With these models, and our range of
automatics, you get the flexibility of price
you need to build your whole Hi-fi set up.

You can choose your own speakers and
your own amplifier, to suit your pocket, from

the many excellent examples on the market.
And if you're not too sure about the ins

and outs of Hi-fi, your dealer will be only
too pleased to help and advise you. But
make sure you ask him to show you the
range of BSR turntables. For a preview, just
return the coupon below, and we'll send
you our illustrated brochures.

BSR Ltd., McDonald Division, Monarch
Works, Cradley Heath, Warley, Worcs.
Telephone: Cradley Heath 69272.

Please send me your illustrated brochures
I of the complete BSR McDonald range of I

turntables.

I Name

IAddress

I r

B McDONALD

Wi2

R
It's a sound start

WW -070 FOR FURTHER DETAILS
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New from Ferrograph
For the maintenance of professional recording equipment.

Now, for the first time, all the major parameters of
a magnetic recording system can be measured on a
single, inexpensive instrument. The Ferrograph
RTS1 Recorder Test Set.

Consisting of 4 basic sections-variable frequency
audio generator, millivoltmeter with associated
attenuator, peak -to -peak wow and flutter meter, and
distortion measuring network-this instrument will
measure frequency response, distortion, crosstalk,
erasure, input sensitivity, output power and
signal/noise ratio.

Completely solid state and lightweight, it may
be used in the field as well as the laboratory,

operating on voltages of 100-120, 200-250 volts at
50 or 60 hz.

It is developed specially for those people who
have to operate, maintain or service all types of
tape recorders, sound -on -film equipment and
audio apparatus.

The Ferrograph RTS1.
Made to stand the test.
Why not write for further details?

FERROGRAPH
SOUNDS GOOD

P'

0
4
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DYMAR
-for Radiotelephone testing
Dymar one of Britains largest
producers of VHF radiotelephones
manufacture a range of very econ-
omically priced instrumants spec-
ifically designed for use in the
design, production and servicing
of Radio Telephone Equipments.
The type 785 Modulation Meter
for example, is a solid state
instrument for the measurement
of depth of modulation in ampl-
itude transmitters or the frequency deviation
in the case of F.M. transmitters. It is specifically designed
for narrow deviation transmitters in today's mobile and portable VHF
radiotelephones, the most sensitive deviation range being 3kHz f.s.d.

OTHER DYMAR INSTRUMENTS
585 Portable A.F.Power Meter
701 Wideband Millivoltmeter
705 A.F. Microvoltmeter
711 VHF Millivoltmeter

745 Two -Tone Signal Generator
761 Noise Factor Meter
765A Distortion Factor Meter
771A A.F. Wave Analyser

Type 785
A.M./F.M.Modulation Meter

Carrier Frequency Range
F.M. Deviation
A.M. Modulation Depth
Sensitivity

30MHz-480MHz
3kHz f.s.d.-100kHz
3% f.s.d.-100%
Better than 2 millivolts
over the whole frequency range

Full details from :-

DYMAR ELECTRONICS LIMITED
Colonial Way, Radlett Road, Watford, Herts.
Telephone: Watford 21297

WW -072 FOR FURTHER DETAILS

Meeting amplification
needs

`Toa' PA-iti Meeting Amplifier
A modern, compact, portable unit that brings

clarity and 'life' to meetings, lectures,
demonstrations, and other gatherings-

where a voice must carry effectively.
Ideal for conferences, exhibitions,

schools and stores.
Complete with built-in speaker and neck-slung/hand mike.

Operates off Mains or Batt. (No need to waste time
searching for an electric socket!) Unit takes extra

mike, and has input for record-player or tape.

Goldring
Goldring Manufacturing Company (Great Britain) Ltd.

to Bayford Street, Hackney, London E8 3SE. Phone: 01-985 1152

WW -073 FOR FURTHER DETAILS
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Mrs Soulsby of Satchwell takes 20 seconds
to run the test twice - to make sure the
board is properly bedded down on the
test panel.

`Our Testmatic TM60 gave us
a 70% saving in year one

Next year it will be more.'
David Evans, Sate/wells Controls Systems Ltd., Slough

Wayne Kerr's Testmatic TM60 is design-
ed to do routine fault-finding on circuit
boards, sub -assemblies, and cableforms.
But its real end product is money: im-
mediate definable, measurable savings
far above the cost of its purchase.

Satchwells' experience is a case in point. When
they saw the prototype TM60 they were so im-
pressed with its potential for them that they put
in an order and took the first production model
that Wayne Kerr ever made.

They immediately applied it to the unit that
represented their largest production batch - a
circuit board that goes into a control for central
heating systems.

By rapid fault finding and correction, they
could afford to make fewer boards. They re-
duced rejects at final test from 25% to less than
l0 °/0" of production.

They not only saved money in production, they
saved the time of a skilled man. With the

Testmatic doing in 20 seconds what used to take
20 minutes, the chief troubleshooter was much
less burdened with merely routine work.

Then, too, they saved the capital represented by -
boards waiting to be tested and repaired.

And all this has been only a beginning. Next
year their TM60 will be put to work testing other
types of boards in addition to the one it now
tests. The more it works, and the more diversely
it works, the more it will save.
Stop Press! Satchwells' have now taken delivery
of another TM60.

=MI NMIrFor the full story of the Testmatic TM60 please fill in:
For the attention of Mr.

Company Name

and Address
W W.4

Post to Wayne Kerr (TM60) Tolworth Close,Tolworth,
Surbiton, Surrey,KT6 7ER or call 01-399-6751.

Wayne Kerr is a member of the Wilmot Breeden Group.
moi NMI
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Exhibiting at the Kensington Close Hotel. May 8th - 12th

50MHz for 075*

with
Tektronix 7403N

One mainframe- and up to 25
plug-in options for outstanding
versatility and performance. Up to
65 MHz bandwidth; sensitivity to
10 pV/div. Large 62 in screen,
versatile trigger source selection,
mode switching, push button
controls, colour- keyed panels.
Standard package* includes
7403N mainframe, 7A18 Opt 1
50 MHz (5mV/div) amplifier
and 7B53N 5ns/div timebase.

TEKTRONIX®

committed to tech

Tektronix U.K. Ltd.,
Beaverton House, P.O. Box 69,
Harpenden, Herts.
Tel: Harpenden 61251 Telex: 25559

Northern Region:
Beaverton House, 181A Mauldeth Rd,
Manchester 19
Tel: 061-224 0446 Telex: 668409

Scottish Region:
7 Shiel House, Craigshill, Livingston,
VVest Lothian, Scotland.
Tel: Livingston 32766/7
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Read the experts'verdict on
the Garrard Zero -100

'Now and again, in the world of audio,
there comes a piece of equipment that is

not only different enough to catch
public imagination but also technically
sound enough to allay the suspicions
of the ultra -conservative. Such a
device is the Garrard Zero -100.'
Records and Recording (UK),
September 1971
(H W Hellyer)
'A simple list of all the
Zero -100 features should
serve to spotlight the changes
that have been incorporated in
this model .. .

*15 -deg. vertical tracking angle
adjustment.
Sliding -weight stylus -force adjustment
- easy to adjust as little as one -tenth
of a gramme.
Magnetic anti -skating control.
Spring -loaded tonearm safety
restrictor (lock).
Long -taper variable speed control.
Illuminated stroboscope, with two
bands of lines, one for each speed.
Rotating manual spindle.
Proven Synchro-Lab motor -
combination of induction and
synchronous types.
Full -diameter platter.

*Safe 2 -point record support.
Handsome combination of chrome,
brass and plexiglas for tonearm mounting.'

Audio (USA), July 1971
'The most striking feature of the pickup arm,
of course, is the auxiliary rod to the right
of the straight, rectangular cross-section
aluminium arm: This is pivoted at both ends
and its effect is to rotate the cartridge

The pivoting head at the start and
end of a playing cycle.

housing directly above the stylus tip so that
at all points, as the pickup tracks across
the record, the plane of stylus motion
remains truly at right angles to the groove.
This causes the reproducing stylus to
imitate the motion of the cutting stylus very
accurately in tracking the recorded
waveform, and is in contrast to the normal
pivoted arm which tracks in an arc across
the record. The angular error is a small, but
important, source of harmonic distortion'
The Gramophone (UK), August 1971
(John Borwick)

Base shown available July 1972

'The anti -skating control involves no
mechanical linkage to the arm. A simple
slide on the fixed arm mounting serves to
place a shield between a fixed magnet and

one mounted on the movable gimbal which
supports the arm. Separate calibrations are
provided for conical and elliptical styli.'
Audio (USA), July 1971

'Garrard supply a small clear plastic device
which slides over the cartridge carrier and
is marked with a small cross for aligning the
stylus to give correct cartridge positioning
relative to the headshell. This was a
delight to use.'
Popular Hi-Fi (UK), June 1971 (DavidLine)

'Setting the playing weight is quite
straightforward and accurate. The main
counterbalance weight is a substantial brass
cylinder with a ribbed plastic core to
provide the decoupling which avoids low
frequency resonant vibrations being set up
as the pickup tracks record warps etc.

The pickup arm housing and assembly,
showing the magnetic bias compensator
calibrated for spherical and elliptical styli.

Publication No. 4469

The required playing weight is applied by
means of a stylus force weight which
slides along the underside of the pickup
arm. The scale, from 0 to 3 grammes, is

about 31 inches long so that very precise
setting of the weight is possible'

The Gramophone (UK) August 1971
(John Borwick)

'Wow and flutter are good. To
measure less than 0.08% on
a turntable of this type and

cost is phenomenal - I may
have had a particularly good

one. A colleague widely
separated from me

reports WErF as low
as 0.05%, so I can only

applaud Garrard for having
made the best of the Synchro-
Lab motor, now proven on
several recent models.'
Records and Recording
(UK), September 1971
(H W Hellyer)
'Garrard's Zero -100,
in basic performance,
easily ranks with the
finest *automatic
turntables on the market.
Its novel arm - which really
works as claimed - and its
other unique design features
suggest that a great deal of
development time, plus sheer
imagination, went into its
creation. In our view, the
results were well worth
the effort.'
Stereo Review (USA), July
1971 (Hirsch -Houck
Laboratories)
'The references to the automatic
Zero -100 occur because, at the time of
the reviews, only the automatic version
was available. The Zero -100 is now
available in single -play form, with
facility for 'fluid damped' autoplay
of single records. '

1 Brass counterbalance weight

2 Magnetic bias compensation
3 Rigid acrylic pickup arm housing

4 Gimballed pivots
5 Stylus force adjustment

(under arm)

6 Low resonance pickup arm

7 Control arm
8 Control link pivot
9 Pickup head pivot

10 Vertical cartridge
angle adjustment
(on auto player only)

If you'd like to read our 10

full facts on the Zero -100 write
now for colour brochure.a

3

5

6

A PLESSEY QUALITY PRODUCT 411111)

Garrard, Newcastle Street,
Swindon, Wiltshire, England.

ZF 380/238k/2.72K Printed in England
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Super IC -12

High fidelity Monolithic Integrated Circuit Amplifier

Two years ago Sinclair Radionics an-
nounced the World's first monolithic

integrated circuit Hi-Fi amplifier, the

IC.1 0. Now we are delighted to be able to
introduce its successor, the Super IC.12.
This 22 transistor unit has all the virtues of
the' original IC.10 plus the following
advantages:

1. Higher power.

2. Fewer external components.

3. Lower quiescent consumption.

4. Compatible with Project 60 modules.

5. Specially designed built-in heat sink.
No other heat sink needed.

6. Full output into 3, 4, 5 or 8 ohms.

7. Works on any voltage from 6 to 28 volts
without adjustment.

8. NEW 22 transistor circuit.

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz to 100KHz
1 dB.

Total Harmonic Distortion Less than
1 %. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.

Input Impedance 250 Kohms nominal.

Power Gain 90dB (1,000,000,000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal).

Quiescent current 8mA at 28 volts; low
enough to make the IC.12 ideal also for
battery operation.

Size 22 x 45 x 28 mm including pins and
heat sink.

With the addition of only a very few external
resistors and capacitors the Super IC.12
makes a complete high fidelity audio
amplifier suitablefor use with pick-up, F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project -60 range
such as the Stereo 60 and A.F.U. may be
added.

FREE 44 page instruction
manual now includedwith
all units. Available free on
request to present IC.12
users. Gives full circuit and

wiring diagrams for many applications
including car -radios, oscillators, etc.

Price. inc. FREE printed
circuit board for mounting
and manual.

2.98 Post free

SINCLAIR GENERAL GUARANTEE
Should you not be completely satisfied with your
purchase when you receive it from us, return the
goods without delay and your money will be
refunded in full, including cost of return postage. at
once and without question. Full service facilities are
available to all Sinclair customers.

Sinclair Radionics Ltd, London Rd. St. Ives
Huntingdonshire PE17 4HJ
Telenhnne St. Ives (048 06) 4311
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Sinclair Project 60

Project 605

The easy way
to buy and
build
Project 60

Sinclair
PittieCt 605
Amplifier

Project 605 is one pack containing: one PZ5,
two Z30's, one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Thus all soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.

Complete Project 605 pack with 2(9.95
comprehensive manual, post free .1-

All you need for a superb 30 watt high fidelity
stereo amplifier.

Sinclair Radionics Ltd, London Road, St. Ives,
Huntingdonshire PE17 4 HJ. Tel : St. Ives 64311

Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.
Performance characteristics are so good they hold their 'own with any other available system
irrespective of price or size.
Project 60 modules are more versatile - using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre -amplifier control unit may also be used with any other power amplifier
system as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of audio quality. Project 60 modules are
very easily connected together by following the 48 page manual supplied free with Project 60
equipment. The modules are great space savers too and are sold individually boxed in
distinctive white and black cartons. With all these wonderful advantages, there remains the
most attractive of all - price. When you choose Project 60 you know you are going to get the
best high fidelity in the world, yet thanks to Sinclair's vast manufacturing resources (the
largest in Europe) prices are fantastically low and everything you buy is covered by the
famous Sinclair guarantee of reliability and satisfaction.

Typical Project 60 applications
System The Units to use together with Units cost
Simple battery
record player

Z.30 Crystal P.U., 12V battery
volume control, etc.

£4.48

Mains powered record Z.30, PZ.5
player

Crystal or ceramic P.U. £9.45
volume control etc.

12 W. RMS continuous
sine wave stereo amp. for
average needs

2 x Z.30s, Stereo 60,
PZ.5

Crystal, ceramic or mag. £23.90
P.U.. F.M. Tuner. etc.

25 W. RMS continuous
sine wave stereo amp.
using low efficiency (high
performance) speakers

2 x Z.30s, Stereo 60,
PZ.6

High quality ceramic or
magnetic P.U., F.M.
Tuner, Tape Deck, etc.

£26.90

80 W. (3 ohms) RMS 2 x Z.50s, Stereo 60
continuous sine wave de PZ.8, mains
luxe stereo amplifier. (60 W. transformer
RMS into 8 ohms)

As above £34.88

Indoor P.A. Z.50, PZ.8, mains
transformer

Mic.. guitar, speakers,
etc., controls

£19.43

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required.
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Project 60 Stereo F.M. Tuner Built and tested. Post free. £25

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results. Other original features include varicap diode tuning, printed circuit coils, an
I.C. in the specially designed stereo decoder and squelch circuit for silent tuning between stations.
In terms of a high fidelity this tuner has a lower level of distortion than any other tuner we know.
Stereo broadcasts are received automatically as the tuning control is rotated, a panel indicator
lighting up as the stereo signal is tuned in. This tuner can also be used to advantage with most other
high fidelity systems.
SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108 MHz. Capture
ratio: 1.5dB. Sensitivity: 7pV for lock -in over full deviation. Squelch level: 2OpV. Signal to noise ratio:
> 65dB. Audio frequency response: 10 Hz - 15 KHz (±1 dB). Total harmonic distortion: 0.15% for 30%
modulation. Stereo decoder operating level: 2,N. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S.
Operating voltage: 25-30 VDC.
Indicators: Stereo on ; tuning. Size: 93 x 40 x 207mm.

Stereo 60 Pre-amp/control unit
mitr,c1asir-

04140 1101110-4111

Built, tested and guaranteed. £9.98

Designed for Project 60 range but suitable for use with any high quality power amplifier. Again
silicon epitaxial planar transistors are used throughout, achieving a really high signal-to-noise ratio
and excellent tracking between channels. Input selection is by means of push buttons and accurate
equalisation is provided for all the usual inputs.
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A curve
-E 1dB :20 to 25.000 Hz. Ceramic p.u. - up to 3mV: Aux - up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching : within ld B. Tone controls: TREBLE + 12 to
-12dB at 10 KHz : BASS + 12 to -12dB at 100Hz. Front panel : brushed aluminium
with black knobs and controls. Size: 66 x 40 x 207mm.

A.F.U. High & Low Pass Filter Unit Built tested and guaranteed. £5.98

For use between Stereo 60 unit and two Z.30s or Z.50s. and is easily mounted. It is unique in that the
cut-off frequencies are continuously variable, and as attenuation in the rejected band is rapid
(12dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system.
Two filter stages - rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V. Current -
3mA. H.F. cut-off (-3dB) variable from 28KHz to 5KHz. L.F. cut-off (-3dB) variable from 25Hz to
100Hz. Distortion at 1 KHz (35V. supply) 0.02% at rated output. Size: 66 x 40 x 90 mm.

Z.30 & Z.50 power amplifiers Built, tested and guaranteed with circuits and instructions manual. Z.30 £4.48 Z,50 £5.48

The Z.30 and Z.50 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-
monic distortion is an incredibly low 0.02% at
15w (8n) and all lower outputs. Whether you
SPECIFICATIONS (Z.50 units are interchangeable
Power Outputs
Z.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts R.M.S. into 3 ohms using 30 volts.
Z.50 40 watts R.M.S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300,000Hz ± 1 d B.

use Z.30 or Z.50 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with
other units in the Project 60 range equally well.

with Z.30s in all applications).
Distortion : 0.02% into 8 ohms.
Signal to noise ratio: better than 70dB unweighted.
Input sensitivity: 250mV into 100 Kohms (for 15w
into 8f1)
For speakers from 3 to 15 ohms impedance.
Size : 14 x 80 x 57 mm.

Power Supply Units
Designed special for use with the Project 60 system
of your choice. Use PZ.5 for normal Z.30 assemblies
and PZ.6 where a stabilised supply is essential.

PZ.5 30 volts unstabilised £4.98
PZ.6 35 volts stabilised £7.98
PZ.8 45 volts stabilised
(less mains transformer) £7.98
PZ.8 mains transformer £5.98

Guarantee
If within 3 months of purchasing Project 60 modules directly
from us. you are dissatigied with them, we will refund your
money at once. Each module is guaranteed to work perfectly
and should any defect arise in normal use we will service it at
once and without any cost to you whatsoever provided that
it is returned to us within 2 years of the purchase date. There
will be a small charge for service thereafter. No charge for
postage by surface mail. Air -mail charged at cost.

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

I enclose cash/cheque/money order.

Name

Address

wW4
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Opportunities
Unlimited

in RADIO,TELEVISION,

ELECTRONICS

City & Guilds Telecommunication
Technicians' Certificate

Ministry of Post & Telegraphs
Certificate

Which one would qualify you
for higher pay?

International Correspondence Schools provide specialized training
courses for all these certificates (tuition for individual subjects also
provided) and with the help of the Schools' experienced tutors you
can be sure of early success. You will have the advantage of building
on your practical experience and ensuring that you have the
technical knowledge so essential for success in electronics.

And the result? You'll soon be qualified in your field of electronics,
and in a position to choose your opportunity.

Find out how ICS can help you. Send for our free prospectus
right away.

ALL EXAMINATION STUDENTS ARE
COACHED UNTIL SUCCESSFUL

NOW-COLOUR TV SERVICING COURSES
As the demand for colour TV increases, so does today's demand
for trained servicing engineers. You can learn the techniques of
servicing colour and monochrome TV sets through new home study
courses specially prepared for the practical TV engineer.

SELF -BUILD RADIO COURSES
We'll teach you both the theory and practice of valve and transistor
circuits, as well as how to service them, while you build your own
5 valve receiver, transistor portable and high grade test instru-
ments. You build equipment of real practical use!

Accredited by the Council for the Accreditation of Correspondence Colleges

Member of the, Association of British Correspondence Colleges.OMENE
POST TODAY FOR FULL DETAILS OF ICS COURSES IN

RADIO, TV AND ELECTRONICS

International Correspondence Schools, Dept. HA64, Intertext House,
Stewarts Road, London, SW84UJ

Please send me free and without any obligation the ICS Prospectus

(State subject or Exam)

Name Age
(BLOCK CAPITALS PLEASE)

Address

Occupation

INTERNATIONAL CORRESPONDENCE SCHOOLS

UNBEATABLE UNREPEATABLE
OFFER

SHIBADEN SV700E
625 &405 LINE

-L"VIDEOTAPERECORDER2
at under HALF PRICE

SAVE £200 ON

EX -DISTRIBUTORS'

REDUNDANT STOCK

ONLY £198 each

GUARANTEED FULL WORKING ORDER AND

COMPATIBLE WITH LATEST MACHINES.

ORDER NOW WHILE LIMITED STOCKS LAST.

(TRADE ENQUIRIES WELCOME)

AUDIO ADVERTISING (DEPT IVS)
43 MALDEN WAY, NEW MALDEN, SURREY

01-942 9635/6
WW -078 FOR FURTHER DETAILS

of1Mic
Hot moulded carbon resistors and
potentiometers. Modular op amps
Send for literature

Bourns (Trimpot) Ltd.,
Hodford House, 17/27 High Street,
Hounslow, Middlesex.
Telephone: 01-572-0111 Telex: 264485.

KWP/B49
WW -079 FOR FURTHER DETAILS
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International Instruments,Electronics,Automation Exhibition
Olympia London 8-12 May 1972

Keeping up with developments in this
fast moving industry can be difficult.
That's why the [EA Exhibition was born
and why you should seize this opportunity
to visit the only international show this
year to cover the field.

25% of the exhibitors come from 18
overseas countries and for the first time
there will be special sections : one for
process control instrumentation and one
for electronic components.

Equipment and techniques need to be
examined carefully, especially when they
change radically and relentlessly.

The Intelsat project is a classic

example. This project is big business- it
costs $30,000,000 per match to blue
touchpaper. 82 countries are involved and
U.K. is the second largest contributor. The
I EA Exhibition means business.

See you there.

The I EA Exhibition is sponsored by
the 5 trade associations of the industry.
Tickets available only from exhibitors or at
30p at the door.

Open : 10.00-18.00 daily (except
Wed. and Thurs. open until 20.00)

For further information please return this
coupon to: Industrial Exhibitions Limited,
9 Argyll Street, London WIV 2HA. LX -X
Please send me catalogues 50p. each
including p Et p (published 3 weeks before
opening day).

Name

Company

Address

Travel and Accommodation Arrangements

Official exhibition travel agents have been appoin-
ted. They can provide a complete travel service from
the London office or through their representatives
around the world : inclusive or individual rates for
booking air, rail and sea journeys, vehicle hire,
guides, accommodation and other services from
their comprehensive range.
Please indicate the number of persons in your party
and whether you wish to deal with London office
or a local agent.

Number of persons
London office/local agent.
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"COMPUTERFLASH"
Send for your

FREE copy now!

Computer Sales and Services listing of
equipment and systems from stock.
Or visit our showrooms at
49-53 Pancras Road, London N.W.1.

COMPUTER SALES & SERVICES (Equipment) LIMITED

49-53 PANCRAS ROAD, LONDON N.W.1. TEL: 01-278 5571

WW -080 FOR FURTHER DETAILS

TRANSFORMERS

COILS

CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS

RELAY AND INSTRUMENT COILS
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., L.E.B., B.B.C.

123 PARCHMORE ROAD, THORNTON HEATH, SURREY
01-653 2261 CR4 8L Z EST. 1933

WW -082 FOR FURTHER DETAILS

QUASI -DIFFERENTIAL

CHOPPER

AMPLIFIER

BRITISH MADE

IMMEDIATE DEL/VERY

This amplifier can be used for differential applications where
the common mode voltage is limited to j 1v d.c. There is
no 50 Hz c.m.r.r. and an external capacitor allows for optimisa-
tion of the frequency response versus chopper ripple:

TYPICAL CHARACTERISTICS
offset voltage 0.151NrC
noise voltage 1µVp-p
bandwidth dc-100Hz (adjusta ble)
slew rate adjustable
metal case 1.5" square

x 0.62" deep

ancom limited devonshire street cheltenham 53861

WW -081 FOR FURTHER DETAILS

VITA VOX
HIGH QUALITY

MICROPHONES LOUDSPEAKERS
PRESSURE UNITS H.F. HORNS
And a wide range of associated eqpt.
Further information from

VITA VOX LTD
Westmoreland Road, London NW9 9RJ

Telephone: 01-204 4234
WW -083 FOR FURTHER DETAILS

CIC

BRIDGE RECTIFIER FROM SSDI (MACHINED ALUMINIUM CASE)

Type
PIV
per leg

Sine
Wave
RMS
input
Voltage
Max.

Average DC
Output Amps
TC= (case temp.)

Average DC
Output Amps
TA = Ambient
Temp.

(No heat Sink)

Peak
1 Cycle
Forward
Surge

Peak
Recurrent

Forward

VF Max.
per leg.
',i',3ADC

Reverse
Current
(1,Max.
per leg.
5 P1V)

55°C 100°C 125°C 25°C 55°C 100°C 25°C 25°C 100°C

Volts Volts Amps Amps Amps Amps Amps Amps Amps Amps Volts UA UA

SDA 129 600 420 25 18.5 12.5 6.0 5.0 3.0 200 100 1.0 5 100

Maximum therma impedance junction to mounting surface 1 5°C/Watt
Maximum operating and storage temperature -55°C to + 150°C
SIZE (excluding Soldering Tags)
1.125" X 1.125" X 0.437"

CONCORDE INSTRUMENT COMPANY

PRICES
1-24

25-99
100-999

£2.12
£1.95
£1.72

TEL: 01-452 0161/2/3
28 CRICKLEWOOD BROADWAY, LONDON NW2. TELEX: 21492

WW -084 FOR FURTHER DETAILS
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TUNE IN TO OXLEY
WITH OUR ESTABLISHED AND MOST

RECENTLY DEVELOPED TRIMMER CAPACITORS

* P.T. F. E. tubular trimmers.
* Quartz tubular trimmers.
* Plastic base P.T.F.E. and air dielectric trimmers.
* Ceramic trimmers.
* Temperature compensating trimmers.
* Ceramic base P.T.F.E. and air dielectric trimmers.
* Maximum capacitance values from 2pF to 1 00pF.

We feel sure we can meet your most exacting
requirements for precision trimmer capacitors.

For further details please contact the manufacturers:

OXLEY DEVELOPMENTS CO. LTD
PRIORY PARK, ULVERSTON, N. LANCS.
TEL: ULVERSTON 2621. TELEX 6541.
CABLES:OXLEY ULVERSTON

WW -085 FOR FURTHER DETAILS

Fora Professional Finish
To your Quality Kit

CURRENT RANGE
Universal Metalwork - Wooden Case - Stereo Bailey 30w Front Plate- Bailey
30w kits with fibreglass PCB's and edge connector mtg. Bailey 20w kits, Bailey
Pre amp, Linsley Hood Class A, Sugden Class A (Reprint now available.) Stuart
tape circuits, full set of fibreglass PCB's and all parts for primary design. Ready -

wound inductors and Bogen heads for' - tape and cassettes in stock.
NEW FOR THIS MONTH - Large heavy duty Mains transformer for Linsley

Hood Class A designs Secondary tapped at 25, 30, 35 and 40v 2.5A to suit the
different versions of this amplifier. Size 31x 31x 4+ high. Tagboard terminations.
Fully impregnated and built for continuous use. Our type No. 750 £4.20 post free.
Replaces parts 750a, 7506 and 750c.
P.S. Anybody want fully wound mains transformers for the bench Power
Supply in February W.W. ?
For f ree list, please send foolscap (9 x 4-1 s.a.e.
ALL U.K. ORDERS ARE POST FREE.
Overseas at cost.

HART ELECTRONICS
PENYLAN MILL, MORDA, OSWESTRY, SALOP.

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

113 20
64 75

4 150
66 300
67 500
84 1000
93 1500
95 2000
73 3000

rTRANSFORMERS1
MAINS ISOLATING SERIES

Primary 200-250 Volts Secondary 240 Volts Centre
Tapped (120V) and Earth Shielded

ALSO AVAILABLE WITH I 15/120V SECONDARY WINDING

Ref. VA Weight
No. (Watts) lb oz

Size cm. P & P
L p

07 20 I II x 6.0 x 6.5 1.61 30
100 60 3 8 13-9 x 8.0 x 7.7 2.39 36
61 100 5 12 10.2 x 8.9 x 8.3 2.62 52
30 200 9 8 12.0 x10.3 x10.0 4.39 52
62 250 12 4 9.5 X12.7 x11.4 5.80 67
55 350 15 0 14.0 x10-8 x12.4 7.77 82
63 500 27 0 17-1 X11.4 x 15.9 11.20
92 1000 40 0 17.8x17.1 x21.6 2063

128 2000 63 0 24.1 x21.6 x15.2 34.10
129 3000 84 0 214 X21.6 x 20.3 5334
190 6000 178 0 31.1 x35.6 x17-1 87.52
440V 300VA ISOLATOR, Primary 440V Secondary 240V, Centre Tapped
Screened and Shrouded, 69-43. P & P 67p.

AUTO SERIES (NOT ISOLATED)
Ref. VA Weight Size cm. Auto Taps P & I
No. (Watts) lb oz

I 1 7.3 x 4.3 x 4.4 0-115-210-240
1 14 TO x 6.4 x 6.0 0-115-210-240

3 0 8.9 x 6.4 x 7.6 0-115-200-220-240
6 0 0.2 x 10.2 x 9.5

12 8 4.0 x10.2x11.4

0-85 22
146 30
200 36
3.89 52
5.78 67

16 0 1.4 x14-0 x14-0 10-49 82
28 9 3.5 x14-9 x16-5 1520
40 0 7.8 x16.5 x 21.6 " " 1944
45 8 7.4 x113.1 521.3 2699

TOTALLY ENCLOSED 115V AUTO TRANSFORMERS
I I5V 500 Watt totally enclosed auto transformer, complete with mains lead
and two 115V outlet sockets. a .85. P & P 67p
Also available a 20 Watt version. L 1 47. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps.
No. I 2V 24V
III 0.5 oas
213 1.0 0.5

71 2 I

18 4 2
70 6 3

108 8 4
72 10 5
17 16 8

115 20 10
187 30 15
226 60 30

Ref.
No.
112
79

3

20
21
51

117
88
89

Ref.
No.

Amps.

0.5
1.0
2.0
3.0
4.0
5.0
6.0
80
100

Amps.

02 0.5
03 1.0
04 20
05 30
06 4.0
07 6.0
18 8.0
19 10 0

Weight
lb oz

12

Size cm.

7.6x 5-7x 44
I 0 8.3x 5.1 x 5.1
I 0 7.0 x 6.4X 5.7
2 4 8.3x 7.0x 7.0
3 12 10.2x 7.6x 8.6
5 4 10.0 x 8.3x 8.2
6 3 7.9 x 10.8 x 10-2
7 8 12-1x 9.5x10.2
II 13 12.1 X11.4 x10.2
16 12 13.3 X12-1 x12.1
34 0 17.0 x14.5 x12.5

Weight
lb oz.

Size cm.

I 4 8.3 x 3.7 x 4.9
2 0 7.0 x 6.4 x 6.0
3 2 8.9 x 7.0 x 7.6
4 6 10.2x 8.9x 8.6
6 0 10.2 x 10.0 X 84
6 8 12.1 X10.0 X 84
7 8 12.1 X10.0 x10.2

10 0 140 x11.7 x10.0
12 2 14-0x 10.2x 11.4

Weight
lb oz

Size cm,

I II 7.0 x 7 Ox 5.7
2 10 8.3 x 7.3 x 7.0
5 0 10.2 x 8,9 X 8.6
6 0 10.2 x10.2 x 8.3
9 4 12.1 X11.4 X10.2

12 4 12.1 x 11.1 x 13.3
18 9 13.3 x 13.3 x12.1
19 12 16.5 x 11.4 x15.9

Ref.
No.

Amps. Weight
lb oz

24 0.5 2 4

26 1.0 3 0
27 2.0 5 6
25 3.0 8 8
23 4.0 10 6
20 6.0 16 12
22 10.0 23 2

LEAD AC
PRIMARY 200-250 VOLT
Ref. Amps. Weight
No.
45 1.5

5 4.0
86 6.0

146 8.0
50 12.5

lb oz
I 9 7.0 x 6.0 X 6.0
3 II 10.2 x 7 0 x 8.3 Please note, these
5 12 10.2 x 8.9 x 8.3I units do not in -
6 4 8.9 x 10.2 x10.2 elude rectifiers

II 14 13.3 x10.8 x12.1

Secondary Windings P & P

0-I2V at 0.25A x2 0.85 22
0-I2V at 0.5A x2 1.01 22
0-12V at IA x2 1.33 22
0-12V at 2A x2 1.86 36
0-12V at 3A x2 2.24 42
0-12V at 4A x 2 2.48 52
0-I2V at 5A x2 2.94 52
0-12V at 8A x2 454 52
0-12V at 10A x2 5.78 67
0-12V at 15A x2 10.67 82
0-12V at 30A x2 19 61

30 VOLT RANGE
Secondary Taps

0-12-15-20-24-30V
 ,

50 VOLT RANGE
Secondary Taps

0-19-25-33-40-50V

.

Size cm. 60 VOLT RANGE

8.3 x 9.5 x 6.7
8.9 x 74 x 74

10.2 x x 84
11.9 x 9.5 x10.0

x II.4
13.3 x 12.1 x12.1
16.5 x12.7 x 16.5

0-24-30-40-48-60V

P & P

101 22
1.35 36
2.01 36
2.48 42
294 52
3.66 52
4.36 52
5.64 67
7.14 67

P& P

1.33 30
1.94 36
2.69 42
3.65 52
4.83 52
7.14 67
9.32 97

1148 97

P&P

1-35 36
1-88 36
2.94 42
4.48 52
5.78 67
837 82

1385

ID BATTERY CHARGER TYPES
FOR CHARGING 6 OR 12 VOLT BATTERIES
Size cm. P & P

1.34 30
2.03 42
3.07 52
3.49 52
5.20 67

All ratings are continuous. Standard construction: open with solder
tags and wax impregnation. Enclosed styles to order.

TRANSISTORS
TO MANUFACTURERS' FULL SPECIFICATIONS
13C107/108/109 9.0p each 2N 3055 68p each AD 161/162 60p pair
25+ 7.5p with mica and bushes with mica and bushes

100+ 6.5p 25+ 55p 25+ 55p

500+ 6.0p 100+ 45p 100+ 50p
Minimum order 10 pieces 500+ 40p 500+ 45p
this range. 1000+ 40p

* Quantity prices on application
Also stocked: SEMICONDUCTORS VALVES

MULTIMETERS MAINS KEYNECTOR
ELECTROSIL METAL OXIDE RESISTORS

Carriage via B.R.S.

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH TeI:O1-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY

WW -086 FOR FURTHER DETAILS
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AC1at

AC n3

AC IA

AC115

AC126

AC127

ACI20

AC NIX

AC 1425

AC151

AC151

AC I55

AC156

AC151

AC165

AC166

ACM7

AC I68

AC169

ACI76

AC177

ACI111

AC188

ACY11

ACT 18

ACT 19

AD' 20

ACY ZI

ICY 22

ACT 21

ICY 28

ICY 29

ACY 30

50f31

ACT 31

ACY 35

ICY 36

AD' 40

ACT 41

ACY 44

50140

A0142

14 AO 149 43p

2% 50161

np 50162 50

lip 60161/

170 162080

170 501140 Op

17p A021 52.0

Ilp 50212 020

Ilp A1114 1p

150 AF 05 7p

15p AF ns 1p

11p AFI17 1p

110 AF 118

11p AF 124

170 AF 125

17p AF 126

20, A1121

24 AF 139

14p AF 118

23p AF 179

24 AF MO 50p

34 AF 181 50p

3% AF 106 45p

25p AF 239 31p

2% AFZ II 370

22p AF2 12 450

20p 53102 850

209 56103 850

19p AST 26 25p

18p 331 27 30p

ASY 28 24
309 AS120 2%

2% AST 56 25p

250 AS251 2%

A$Y 52 250

I% ASY 54 250

34 AST 55 259

15p ASY 56 2%

1% ASY 57 25p

350 ASY 58 250

400 ASZ 21

40, 82101

BC108

8C109

82113

BC14

02115

8671

BC117

BC ne

B2119

52125

BC R6

BC132

50134

p 62135

86136

BC137

82139

39 B6140

82141

BC 142

82143

BC145

02141

02148

02149

62150

80151

BC152

06153

80154

BCI57

BCI58

02159

02 161

BCI68

80169

BC170

BC I71

BCI72

02173

80174

8C175

101 86177

Ilp BC 118

257 82119

34 BC IRO

300 60101

3% 00182

350 621821.

2511 02183

45p 1321831.

35p 80184

351 061641.

250 62186

30P 60181

305 BC 20 7

335 BC 2138

3% BC 209

450 BC 212L

350 521131.

3% 002141

454 BC 225

43p BC 226

450 66317

11P BC 318

Up Bag
111 6C130

17I1 BCI31

200 EICY 32

1111 BC(33

2/p BC134

3% ICY 10
20p BCYT
lip BCY 13

14 EICIn

131. 80111

131 80 123

13p 80124
120 50131

13p 00132

130 BOY 20

13p BF 115

Up BF 117

22p 8508

Jp

3p

7p

/p

Op

Op

Op

Op

Op

12p

250

359

12p

12p

1%

110

26,

11p

300

2110

850

950

7%

8%

5109

np
450

606

8F09

BF 151

BF 153

81154

OF 151

BF 158

81159

P BF 160

8F162

81163

BF 164

BF 165

BF 167

BF 173

51178

BF Iii

BF 170

81179

BF 180

IF Is
BF 182

BF 183

BEIM

CIF 185

81188

81194

0E195

81196

0E197

BF 200

OF 222

BF 257

BF 210

N 2/1

BF 212

BF 213

BF 274

BF 308

BF 309

BF 316

01W16

BR 29

7%

35p

35p

350

45p

25p

300

3%

3%

3%

35,

35p

22p

22p

35,

35p

451

501

30p

309

300

300

150

34

73,

24p

300

35p

450

63p

3%

7%

110

80,

30,

3%

3%

37p

150

550

21p

865 84

8E585

BFX 86

61481

81288

OFT 50

811 51

BEY 52

BEY 53

62519

BSX 20

BST 25

BSY 26

B3121

BSY 20

825 29

BSY 38

62139

BST 40

65541

2%

2N

220

25p

220

200

0%

29p

1p

50

5P

EC 401

EC 403

GET 880

MAT 100

MAT 101

MAT 120

MAT 171

MPF 102

MN 105

0019

0010

5, 0222

06 23

5, 06 24

5, 0225

5, 0616

5, 00 28

5, OC 29

34 0235

35, 0236

BSY 95 12p 11141

9259m ITp OC 42

5105 ago 06 44

COIF 64 OC 45

480 34 02 10

0401 250 0011

6424 110 0072

C425 44 00 /1

C 426 300

0418 204

6441 27p

6442 3%

0444 370

C 450 Ilp

C 720 129

C722 2%

C140 2%

C742 Ilp
C 744 lip

2164 Ilp

2162

7M

00 76

06 17

0001

06510

0082

02820

02 133

0284

02139

06140

02110

02171

OC 200

2G 303

26339

12p 2G 3394

12p 26 334

154 2G345

1% 26 371

2% 263718

15p 25 3/ 4

1% 26317

1% 2G318

15p 2G382

200 2640
2% 2G414

150 20 417

Ilp 26388

15p 263881

150 26 404

2% 2N4044

15p 0220

18, 0C232

,1

1% 02309

179 P 344A

43p P397

4% OCP 71

3% 011P12

5% 011260

34 0010

33p ST140

44 50141

150 115 43

250 0116

4% V 4115A

409 V MA

3% 22301

440 26 302

2% 26 303

224150 2260330604

12p 10 308

15p

91

27p 24 524

270 211521

25p 20 696

2% 29601

34 211698

350 20 699

11p 29 706

45p 24106A

43p 211 708

434 10199

411, 211 70

4% 24 717

12p 20 718

Ilp 2111186

10, 2N 726

2/p 26 727

25, 24 143

4% 24 144

14 24914

190 24918

I% 24 929

20p 24 930

3% 20 ON

354 2X032

3% 20 1302

11p 24 1303

1% 291304

1% 2X1305

150 241306

130 241301

1% 241308

Ilp 261309

27, 241613

I% 20110

1% 24 1809

3% 241890

300 20 11193

2% 24 2160

300 24 2147

0011
26 2148

22p 24 2192

34 20 2193

551

600

120

15,

24p

550

1,

81

2p

51

4131

2p

40

50P

7p

1p

Op

79

7p

DO

5r

2p

Ip

29

ip

ip

OP

51

64

op

20 2191 27; IN 3443

2X2217 2% 203404

2N2218 250 20 3405

202319 21, 26 3411

24 2220 229 20 3415

20 2221 22p 20 3417

242222

26 n60

270 2X3525

1/, 20 3702

260308 150 2X3703

21123661 14 2113704

26 240 2113705

2112412 500 22:330/01

20 2646

2N2711

2112712 2242p 22 06 33 170° 89

26 054

2262904 25p5P 22:03;0

2311 29r629046 34 24 309

3250 20 3020

2X20055 203903

1112906 24 24 3904

2419069 21p 2X3905

20 2907 250 20 3906

24 29015 34 24 4058

242923 130 2X4059

2X2914 130 24 4060

20 2925 13p 2X4061

20 292616) 120 204062

2: 2922:0Y/1 114

265459

1p 25172

20 3010 800 23 034

20 3011 300 15391

2113053 209 2S 302A

2113054 5% 25 302

28 3055 6.3p 20303

203371 179 25304

2033934 24 25305

20 3392 17p 25306

20 3393 I% 23 307

243394 I% 22321

20 3395 2% 20322

213402 22p 253304

23 323 600

25 324 01/0

25 325 11.20

25326 01.20

25 327 0.22

0100E3 &

RECTIFIERS

AAII9 80

AA 120 1,

BA 116 2%

BA 125 22;

8Y100 1%

61101 12,

BY 105 15p

6114 12p

01126 150

BY127 17,

15,

3%

320

30p

2%

351

3%

301

25p

Ilp

1p

7,

51

41

41

01

10 MILLION DIODES
SILICON OR GERMAINIUM

-state which when ordering
10.000
50,000

100,000

510.00
£30.00
£50.00

2,000,000 SILICON
PLANAR TRANSISTORS

T018 P.N.P. & N.P.N TYPES
state which when ordering

£1.50
£6.00

£10.00

10,000
50,000

100,000

£90.00
£400.00
f1325.00

LINEAR INTEGRATED CIRCUIT
709/PC S.G.S.

TO -5 can 8 lead. Full specification high gain
Operational Amplifier data supplied. Lowest
ever price.

QUANTITY 1-9 10-24 25-99 100-999

`RICE EACH 37p. 34p. 30p. 25p.A

BRAND NEW
UNIJUNCTION TRANSISTORS

BRAND NEW FULLY TESTED EPOV CASE UNIJUNCTION TRANS-
ISTORS. Type TIS43 and BEN 3000 and replacement for 242646.
Full data available. LOWEST PRICE MAILABLE ANYWHERE. 100 off

20p each = 220: 500 off 171p each =- f 87 50.1.000 off 15p each
= 2150. Sample devices 35p each on request.

SILICON PLANAR DIODES
HIGH DUALITY SILICON PLANAR DIODES. SUB -MINIATURE DO -7

Glass Type, suitable replacements for 00200, 00202. BAY38, 15130.
IS940. 200,000 to clear at f4 per 1,000 pieces. GUARANTEED 80%
GOOD. 0090 GERM. DIODES 30PW 45MA 00-7 GLASS. 30.000
Available New and Coded. Price 23 per 100. £11 per 500. £17 per

L1.000 pieces. Once sold cannot be repeated.

DIOTRAN SALES
P.O. BOX 5, WARE, HERTS.
Full money -back guarantee

LPOSTAGE & PACKING 7p

THE WORLD'S FINEST

POWER AMPLIFIER !
DC300

0C -coupled throughout, the 0C300 offers unequalled reproduction of frequencies
from DC to 20,000Hz. Users in the U.K. include The Post Office, CEGB, CERL,
National Physical Lab., Road Research Lab., Queen Mary College, Universities at Bath,
Salford, Manchester, and Southampton, and the Institute of Sound & Vibration.
Laboratory uses include driving Vibrators, Stimulators and Motors, Servo loops, and many
more. Full data available on request.

Frequency Response

Phase Response

Power Response

Power at Clip Point
Total Output 2161)

I.M. D150201021

(60-7Klie 4.1)
Damping Factor
Hum and Noise

(20-20 KHz)
Slowing Rate

Dimensions

Weight
Finish

± 0.1 db Zero -20 KHr at 1 watt into 8 ohms. 0.6 db Zero 100 KHr
Less than 5° 0-10KHz.

+ 1db Zero -20101, at 150 watts HMS into 8 ohms.

Typically 190 watts HMS into 8 ohms, 340 watts RMS into 4 ohms per channel.
Typically 420 watts RMS into 8 ohms. 800 watts RMS into 4 ohms.
Better than 0.03% at 1KHz at 190 watts level.

Less than 0.1% from 0.01 watt to 150 watts RMS into 8 ohms, vocally below
0.05% (rux. 0.05%).

Greater than 200 (Zero to 1KHz into 13 ohms at 150 watts RMS).
1 00db below 150 watts RMS output Lunweighted, typical 11 Odb).

8 volts per micro -second. S -R is the maximum value of the first derivative of the
01100112 signal.

19in. standard rack mount WE hole spacing), tin height, 91in. deep Ifrom mounting surface).
40 pounds net weight.

Bright -anodized brushed -aluminium front -panel with black -anodized front extrusion,
access door, and chassis.

PRICE £360
Sole Agents: MACINNES LABORATORIES LTD.

71 Oakley Rd., Chinnor, Oxon. Tel. Kingston Blount (0844) 52061

DABAR
AUDIO MIXER

MODULES

A RECENT ADDITION TO OUR VERY POPULAR RANGE OF MIXER MODULES
FOR STUDIO, P.A. 8, DISCOTHEQUE USE IS OUR SERIES UMF MODULES.
THE MODULES, CONSTRUCTED ON GLASS -FIBRE PRINTED CIRCUIT
MATERIAL ARE COMPLETE WITH A BLACK ANODISED FACIA PLATE WHICH
CARRIES THE PRE -AMP CARD WITH THE FOUR CONTROLS: L.F., H.F.,
ECHO SEND & P.F.L. TOGETHER WITH A SLIDER FADER AS THE MAIN
CHANNEL OUTPUT LEVEL CONTROL.

A TEN CHANNEL MIXER/LINE AMPLIFIER WITH VU METER IS AVAILABLE
ON A MATCHING FACIA PLATE AND HAS AN EXPANDER INPUT AND PRESET
ADJUSTMENT FACILITIES FOR VU ADJUSTMENT. THE LINE AMPLIFIER
WILL DELIVER UP TO + 20dB M.

INPUT MODULES UMF SERIES
UMF1 200-600 ohm Mic (unbalanced)
UMF2 50k Mic (unbalanced)
UMF3 1.5mV Mag P/U R.I.A.A.
UMF4 5mV Mag P/U R.I.A.A.
UMF5 Crystal P/U 500mV
UMF6 High level Tape/Tuner 5mV

MIXER/LINE AMPLIFIER MODULES
MX/LNTA-F-VU mixer/line amp with VU meter
MX/LNTA-F-S mixer/line amp less VU meter
BPF1 Blanking Plate. PUI 1/30 30v Power unit for above modules

FACIA DIMENSIONS: 11.2- x 2.75"
PRICES: UMF1 -6£15.00 each. MX/LNTA-F-VU £18.00 each. MX/LNTA-F-S
£16.00 each. BPF1 £2.00 each. PU11/30 £8.00 each.

TRADE ENQUIRIES WELCOME.
MANUAL SHOWING MIXING ARRANGEMENTS 25p. S.A.E. ENQUIRIES.

DABAR ELECTRONIC PRODUCTS
LICHFIELD STREET, WALSALL. STAFFS. WS1 1UZ.

WALSALL 34365

WW -087 FOR FURTHER DETAILS WW -088 FOR FURTHER DETAILS
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BRAND NEW FAST

TOP QUALITY COMPONENTS POWERTRAN ELECTRONICS SERVICE

COMPONENTS FOR W.W. AMPLIFIER DESIGNS
30W BLOMLEY (New approach to class B)
Semiconductor set ..
Resistors, capacitors, pots ..
F/Glass PCB
30W BAILEY (Single power rail)
Transistor set ..
Resistors, capacitors, pots ..
F/Glass PCB
LINSLEY-HOOD CLASS A (Dec., 1970, circuit)
2N3055 pair, BC2I2L, 2N171 I
Resistors, capacitors, pot ..
F/Glass PCB ..
LINSLEY-HOOD 20W CLASS AB
M1481/491, MJE521, BCI82L, BC2I2L, zener
Resistors, capacitors, pots ..
F/Glass PCB ..
Please state 8Q or ISO
REGULATED 60V POWER SUPPLY
A 5 transistor series stabiliser, suitable for a pair of
Bailey or Blomley amplifiers, featuring very effective
S/C protection. All components, including mech. parts,
heat sink, fuses, etc. .. ..

Power supplies for other amplifiers also available

100W AMPLIFIER (Oct., 1970, Hardcastle & Lane)
Designer, Texas Instruments approved kit has now
undergone various improvements including facilities
to up -rate power to 200W. Details in list L121D1.
Amplifier kit .. 19.75 Power supply ..

23 mm. CARBON POTENTIOMETERS
Single: Linear values: 100, 220, 470, I K, 2K2, 41(7, 10K,

22K, 47K, I 00K, 220K, 470K, I M, 2M2
Log values: 4K7, 10K, 22K, 47K, 100K, 220K,

470K, I M, 2M2
Dual: Linear values: 10K, 22K, 47K, 100K

Log. values: 4K7, 10K, 22K, 47K, 100K, 2M2
Balance: Purpose designed; better than Log./A Log.

No attenuation at mid point. 10K only ..

.. 5.70

.. 1.85

.. 0.70

5.10
1.45
0.65

1.45
1.80
0.60

.. 3.35

.. 2.20

.. 0.70

I
BAILEY/BURROWS STEREO PRE -AMP

FRONT PANEL ..
Part of metal work system. 13 in. by 4/ in. silk screen
printed, brushed 16 g. aluminium. Hole spacing is
compatible with Linsley -Hood and Bailey/Burrows pre -
amp PCBs on which the pots are directly mounted.
PRE -AMPS

7.85 Each component set comprises of all specified resistors,
capacitors, transistors, pots, including special balance
control for stereo sets.
BAILEY/BURROWS (Aug., 1971)
Stereo F/Glass PCB
Component Set: Mono
Component set: Stereo ..

1350 LINSLEY-HOOD SIMPLE PRE -AMP
Stereo F/Glass PCB ..
(includes accommodation for mag. PU circuit but com-
ponents for this are not supplied with the sets)

0. I I Component set: Mono
Component set: Stereo

0-11 BURROWS SIMPLE PRE -AMP
0.35 Mono F/Glass PCB ..
0.35 (suitable for -F've and -'ve voltage systems)

Component set: Mono
0.45 Component set: Stereo ..

For further details please write for free list

22 THE PANTILES,
BEXLEYHEATH, KENT
U.K. POST FREE OVERSEAS AT COST MAIL ORDER ONLY

SEMICONDUCTORS

2N699 0.30 BFY50 0.20
2N1613 0.20 MJ481 1.20
2N1711 0.25 MJ491 1.30
2N3053 0.20 MJE521 0.70
2N3055 0.55 MPSA05 0.30
2N3702 0. II MPSAI2 0.55
2N3703 0.10 MPSAI4 0.35
2N3704 0. II MPSA55 0.35
2N3705 0.10 MPSA66 0.40
2N3706 0.09 MPSH05 0.20
2N3707 0.11 MPSUO5 0.60
2N3708 0.07 MPSU55 0.70
2N3709 0.09 TIP29A 0.50
2N3710 0.09 TIP30A 0.60
2N3711 0.09 TIP3 IA 0.60

1.40 2N3819 0.23 TIP32A 0.70
2N3904 0.25 TIP33A 1.00
2N3906 0.25 TIP34A 1.50
2N4058 0.12 TIP3055 0.60
2N4062 0.12 11308T20 050
2N4302 0.60 113401(20 1.40
40361 0.47 1N916 0.07
40362 0.57 1544 0.05

1.60 BC107 0.10 15920 0.10
2.75 BC109 0.10 152047 0.15
6.35 BC125 0.15 152056 0.15

BC126 0.22 IS2062 0.15
1.60 BC I 82K 0.10 152082 0.15

BC2I2K 0.12 152100 0.15

2.50 BCI82L 0.10 152150 0.15
5.85 BC I84L 0.11 152200 0.15

BC212L 0.12 153062 0.25
0.80 BF259 0.60 0A47 0.07

2.05 MATCHING & MICA WASHERS
4.90 AT NO CHARGE

NEW SLIDER POTENTIOMETERS
As used on only the most exclusive of Audio Amplifiers
and Mixers.
European made, high quality moulded construction, suit-
able for both panel and PCB mounting.

DIMENSIONS (SINGLE AND DUAL)
LENGTH .. 87mm. 10K LOG SINGLE .. 0.40
WIDTH .. lOmm. 10K LOG DUAL .. 0.60
TRAVEL .. 55mm. BLACK/CHROME KNOB 0.12

CONTIL
MOD/

Conti) Mod -2 instrument cases are ideal for development and cheaper

Y Z 1 off P&P X Y Z 1 off P&P

A 4. 3 6.5 2.20 18p N 45 7 13 140 28p

B 4. 7 6.5 /50 28p 0 4.5 10 13 4.40 35p

C 4. 10 6.5 3.05 28p P 9 3 13 3.40 28p

3 68 3.05 28p 0 9 7 13 4.40 35p

6.5 140 28p B 9 10 13 5.40 35p

F 10 6.5 400 28p S 13 3 13 440 35p

1 3 6.5 140 28p T 13 7 13 5.40 35p

H 1 7 6.5 4.00 28p U 13 10 13 6.60 45p

1 10 6.5 440 35p V 18 3 13 5.40 35p

J 1 3 6.5 400 28p W 18 7 13 6.80 45p

K 1 7 6.5 5.40 35p X 18 10 13 8.00 45p

L 1 10 6.5 8.60 45p 0 Woodgrain 4.00 28p

M 4. 3 13 2.50 28p Sims in inches

Kit of Sinclair hardware inc. capacitors, plugs, sockets, screws, wire heat sink,

fuse, fuse holder. etc. £140 P & P 22p.
Sinclair punched case and chassis, Mod 2 type G in wood grain, f 4.25

for production. Made
with PVC coated materials
there is no paint to
scratch, the surface is
scuff resistant and easy
to clean. Coated
aluminium front and
back panels gives
easy cutting with rigidity
and coated steel top,
bottom and sides gives
strength and ease of
assembly. Three heights
of cases, four widths and

48 dif-two depths give
ferent cases. Mod -2
means modern design,

P & P 28p
low cost, off the shelf delivery.

Type G is now available in simulated teak in wood grain finish and ideally suited
for domestic equipment. Also available ready punched for Sinclair Project 60,
with or without A.F.U. It is available with a set of fitting plugs, sockets, fuses, etc.

WEST HYDE otie

"Brightcase" as an ideal housing
far the new Rhodes Bath
Flowmeter

NEW GOOD LOOKS
A drastically reduced number of parts
and the smart look of anodised alumin-
ium and black P.V.C. coated steel.
combine to create a beautiful new
case with a marked reduction in cost.
Of standard 19" rack size, the Bright -
case can be used freestanding, or one
on top of another, or racked, using
separate mounting brackets.

EST NY

11) The Brightcase improves the appearance of any equipment.

(2) The Brightcase is stable on any face. The front handle protrusion

protects knobs. meters, etc. Protrusion at the rear protects

connectors, cables, etc.

(3) The Brightcase can he stacked vertically.

14) The Brightcase top and bottom panels are of textured black

PVC coated steel.

15) The Brightcase is ideal for modular systems.

161 The Brightcase arrives completely assembled, in its special pack.

1 off 5 off P&P

BC21 131" Whole Rack) f7.80 £7.70 45p
EBC22111." Half Rack) £6.20 £6.10 45p
8C31151" Whole Rackl £9.40 f9.30 45p
BC32(51" Half Rack) £7.80 f7.70 45p w

New simple construction

WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD CRESCENT, NORTHWOOD HILLS,
NORTHWOOD, MIDDX., HA6 1NN. Telephone: Northwood 24941/26732. Telex: 923231

WW -089 FOR FURTHER DETAILS

Send ler literature and prices
WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT, NORTHWOOD HILLS, NORTHWOOD, MIDDX., 11A6 INN.

Telephone: Northwood 24941/26732 Toler 923231 WEST HYDE NTHWD.
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R.S.T . VALVE MAIL ORDER CO.
Blackwood Hall, 16A Wellfield Road, TSLondon, SW16 2BS Tel: 01-769 0199/1649 R...

VALVES ECF82 0.40
ECH35 1.00

EF183 030
EF184 035

EZ81 029
EZ90 045

OB2 0-35
OZ4 0.40

PEN45DD
0.75

PY83 0.38
PY500 1.00

UCH81 040
ITCL82 0.35

AZ31 0-55 DY802 0-35 ECH42 0.75 EH90 0-40 FW4/500 PC86 0.60 PFL2000.815 PY800 0.40 UCL83 0.60
AZ41 0.60 EABC80 ECUs( (130 EL33 150 0.75 PC88 0.60 PL36 0.55 P Y801 0-50 UF41 0.60
CEL31 1.00 045 ECH83 0.45 EL34 0-50 GY501 680 PC900 0.48 PL38 0-60 SP41 0-75 UF89 0.40
CL33 1.30 EAF42 0.55 ECH84 0.45 EL37 2 05 GZ30 0.40 PCC84 040 PL81 0-50 SP61 0.75 UL41 0-86
CY3I 0.43 EAF8010-50 ECL80 0-45 EL4I 060 GZ32 0.48 PC089 0.50 PL82 0.45 T41 100 1J1.84 0.40
DAF91 0.30 EBC33 0-50 ECL82 035 EL42 065 0234 0.60 PC01890.55 PL83 045 U25 0.80 UU6 (13178)
DAF96 0.45 EBC41 0.55 ECL86 040 EL84 0.25 H63 0.90 PCF80 0-30 PL84 040 U26 0.80 1.06
DCC90 1-35 EBC81 0-30 ECLL800 EL91 0.35 HL41DD PCF86 0.60 PL500 0.80 1137 2.10 UU7 (VU8)
15F91 0.30 EBF80 0.40 1-65 EL95 0 35 0.68 PCF8010-50 PL504 0-80 U191 0.75 1.06
DF96 0.45 EBF83 0.40 EF37A 1.20 EL360 1.20 HN309 140 PCF802 0-50 PL508 0-90 U404 0.60 ITU8 1.06
DK91 0.40 EBF89 0.80 EF39 0.50 ELLSO 1.00 KT61 1.50 PCF8050-80 PL509 1.10 U801 1.18 UY41 0.48
DK92 0.55 EBL3I 1.50 EF41 0.65 EM80 0.45 KT66 245 PCF8060-70 PL801 0-80 UABC80 UY86 0.40
DK96 0.50 ECC40 1.00 EF80 0.25 EM81 080 KT81 (70,5) PCF8080-85 PL802 0.95 0.40 VP4B 1.26
DL92 0.35 ECC81 0.35 EF85 0.35 EM84 035 143 PCL82 0.35 PX4 2.50 UAF42 0.55 VR75/30
DL94 0.48 ECC82 0.30 EF86 0-30 EY5I 0-40 KT88 2.00 PCL83 0.65 PX25 2.50 UBC4I 0.50 0.45
DL96 0.46 ECC83 0.30 EF89 0.28 EY86 040 K7,5,61140 PCL84 0-45 PY32 0.63 UBF80 0.40 VR105/30
DM70 0.45 ECC85 0.40 EF91 0-33 EZ40 0 50 KTW621-00 PCL85 0.40 PY33 0.63 UBF89 045 0.38DY86 043 EC088 0.40 EF92 0.35 EZ41. 050 N78 150 PCL86 0.45 PY8I 0-30 UCC85 0.40 VR150/30
DY87 0-33 ECF80 045 EF98 0.75 EZ80 0-27 0A2 048 P11500 1-30 PY82 0-35 UCH42 0.70 0.35

TRANSISTORS 2N3709 O. I.0
2193710 0.10

AF116 0-25
AF117 0.25

BF195 0.15
BF196 0.15

CR83/40
0.50

0.1731 0.87
K8100A0.20

NKTI28
0.35

NKT403
0.75

11921 0.17 216708 0.15 2E3711 0.10 AFI39 0.30 BF197 0.15 C81011 3-13 MAT101 NKT211 NKT404
1N23 0.20 2E1302 0.18 2E3819 035 AFZ12 1.00 BE,061 0.28 CV112 0.18 0-30 0.25 0.66
1194001 0.07 2E1303 0.18 2194286 0.15 BC107 0.10 BFE198 0-28 CV103 0.18 MAT120 NKT2I3 NKT7130-25
1914002 0.08 2N1304 0.22 2194289 0.15 BC108 0.10 BFY50 0-22 CV253 1.00 1.25 0-25 0A5 0-24
1N4003 0.10 2N1305 0.22 AC126 020 BC109 0.10 BFY5I 0.20 CV2154 1.63 MAT121 NKT21411-15 0A6 0-12
1E4004 0.10 2911306 0.25 AC127 0.25 BCII5 0.20 BFY52 0.22 CV2155 1.63 0.80 NKT216 0A7 0.15
1N4006 0-15 281307 0.25 AC128 040 BC116 0.25 BTY79/ CV7 108 4.00 MJE3700.97 0.87 0A9 0.10
18111 0-13 2N2147 0.75 AC176 040 BCII7 0.50 10016 075 CV; 109 3-75 MJE5200.87 NKT217 0A10 0.25
18131 013 282218 0 20 AC187 0.25 BC169C0 -15 BY100 0.15 DD000 0.15 MJE2965 0.35 0A47 0.10
16132 0-13 2N2444 1.91 ACI88 0.25 BCY34 0.30 BY126 0.16 D0006 0.18 1-37 NKT2I8 0A70 0-1020220 063 2N2646 0.45 ACY17 0.30 BD121 0.65 BY127 0.17 GET102630 MJE3055 1.13 0A71 0.10
20301 0.20 2142926 0.10 ADI40 0.50 BD123 0.80 BYZ8f5C GET1030.22 0.87 NKT301 0A79 010
211302 0.22 2N3702 0-10 AD149 0.50 BFII5 0.25 series 0.15 GLT116650 MPF102 0.04 0A81 0-08
2N696 0.15 2N3703 0.10 AD161 0.37 BF173 0.25 CR8I/05 GET875625 0.42 NKT304 0A85 0-12
2N697 0.15 283704 0.12 AD162 0-37 BFI80 0.35 0.25 0E166 1.25 MPFI030.35 0.75 0.486 0.152N706 0.10 2763705 010 AF114 0.25 BF181 635 CR91:40 02X541 MPFI04 NKT401 0A90 0-082870640-12 2763707 0.12 AF115 025 BFI94 0.17 0.47 0.75 637 0.87 0A91 0-07

VALVES OAKS
6AM5

2901
53KU

866E
872A

5965
6005/

13201A
189048

CV261
CV284

CV1481
CV1482

1 B3GT 3B28 6A/46 75B1 889R 6AQ5W A1834 CV286 CVI8321824 3B29 6AN5 7501 891R 6021 A2087 CV287 CVI835
1B35A 3022 6AN8 83A1 954 6057 A2134 CV315 CVI994
113634 3023 6AR5 85AI 955 6058 ACTS CV329 CV2000
1E21 3024/240 6A86 85A2 956 6059 B1C IE CV337 CV21311821B 3045 6AU4GTA 90AG 957 6060 B090 CV342 CV21541823B 3CX100A5 6AU5GT 90AV 1625 6061 B0156 CV345 CV2155
1 N23CR 3E29 6AU6 9001 2050 6062 BT5 CV354 CV2I60
1 X2A 3J/121E 6AV5GTA 9000 2050W 6063 BT36 CV359 CV2179
1 X2B 3J/160E 6 AW8A 90CV 2051 6064 BT45 CV360 CV2235
2A3 3J/170E 6AX5GT 95AI 4003A 6065 BT79 CV371 CV2237
2A/315 3Q/150E 6B40 100TH 4212D or E 6067 BT83 CV372 CV22382026 3Q/195E 6BA8A 15082 4242A 6072 C1C CV378 CV22532C26A 304 6BK4 150B3 4313C 6073 CIK CV391 CV2289
2C34 3V/340B 6BK7A 15001 4328A 6074 CAA322 CV396 CV23252C39A 3V/390A 6BL7GTA 15002 4687 6080 CVS CV397 CV23612043 3V/390B 6BN6 15003 5544 6097C CV2S CV404 CV24662021 4-1215A 6BR7 15004 5545 6130 CV26 CV415 CV25I6
2D21W 4-250A 6287 250TH 5642 6136 CV28 CV416 CV25I92E26 4-400A 6BX7GT 328 5644 6189 CV31 CV417 CV25202J31 4B32 6BZ6 329 5651 6197 CV53 CV428 CV25222733 4CX250B 60516 631-P1 5670 6201 CV73 CV434 CV27212J50 4E27 6CH6 705A 5672 6202 CV74 CV447 CV29012J54 4.150 6CL6 715A 5676 6203 CV85 CV449 CV35232J56A 4J52 6CW4 715B 5687 6205 CV118 CV466 CV39292 K25 4J52A 61)K6 723A/13 5696 CV469 CV39862K26 4753 6DQ6B 725A 5702 6442 CV124 CV488 CV39882 K28 4X150A 6EAS 801 5718 6463 CV128 CV491 CV39913 K45 4X1500 6F33 803 5719 61550 CV131 CV492 CV39982X2 4X250B 6H6 (metal) 805 5725/ 6807 CVI32 CV493 CV40012 X2A 5B/251M 6K7GT 807 64.156W 6923 CV133 CV717 CV40023A/I07A 5B/252M 61111A 808 5726/ 6939 CV135 CV808 CV40033A/108A 513/254M 6V6GT 811 6AL5W 7193 CV136 CV1072 CV40043A/108B 5B/256M 11E3 811A 5727/ 7203 CVI 37 CV1076 CV40053A/109B 5B/256M 11E13 812A 2D21W 7360 CV138 CV1092 CV40063A/110A 5B/257M 12AY7 813 5749 8013 CV140 CV1219 CV40073A/110B 5022 12B4A 815 5750 8025A CV144 CV1343 CV40083A/146J 5D21 I2BY7A 828 5761 9001 CV160 67V1475 CV40093A/167M 5R4GY 12E1 829B 5802 9002 CVI73 CV1476 CV40103A5 504GB 12E14 830B 5814 9003 CVI87 CVI477 CV40113B/240M 5Z3 131)1 860 5823 9004 CVI88 CV1478 CV401232/241M 5Z40 13E1 866 5840 9005 CV190 CV1479 CV40133B24 6AF4A 28D7 866A 5963 9006 CV220 CV1480 CV4014

1R5 0.40
165 0.30
1T4 0-30
384 045
3V4 048
5R4GY 0-75
SU4G 0.35
1V40 0-45
6Y3GT 0-40
57.40 0.40
6/30L2 0.80
6AL5 0.20
6AQ5 0.88
6A87 0.85
6AT6 0.35
6AU6 0.25
6AV6 040
6BA6 0.25
6BE6 0 30
6BH6 076
6BJ6 0.50

6BQ7A 045
6BR7 0.90
6BW6 085
6BW7 0-80
6C4 0.33
601)60 1,25
6CH6 080
61,23 0-8.5
6J5GT 0.30
6J70T 045
6K6GT 040
6K7GT 0-35
6K8GT 0.50
61.215 1.50
6Q7GT 043
68/37M 0-40
68J7GT0.30
68L7GT0.35
68N7GT

0-35
6174GTO -65

6U5G 160
6V6GT 0.40
6X4 0-35
6XSOT 0.40
7B6 0-70
7B7 0.50
705 1-18
7C6 0.75
7H7 0.50
787 225
7Y4 065
12AC6 0-50
12AD6 0.55
12AE6 0.55
12AT6 0.30
12AT7 0.35
12AU6 0.35
12AU7 630
I2AX7 0.30
128.A6 0.40
1213E6 0.40

12BH7 0-45 80 0-55
30C15 0.80 807 0-50
30C17 0.90 6080 1-60
30C18 0.80 6146 1.60
30F5 0.85 TUBES
30FLI 0-75 ICP31 7.00
30FL14 045 2AP1 4.00
30L15 0.85 3BP1 3.00
30L17 0.80 3DP1 2.50
30P12 0.80 3EGI 3.25
30P19 0.85 3FP7 1.50
30PLI 0.75 3GPI 2.50
30PL13 0.93 1518761 4.00
30PL14 0.90 5CP1 5.00
35L6GT0.50 6FP7 2.00
35W4 0.86 881) 1000
35Z3 0.70 CV429 17'50
35240T 040 CV960 5.00
5005 0.50 VCR1385.00
50CD6G

1.20
OA95 0.07
0A200 0.07
0A202 0.10
0A210 0-25
0A211 0.20
OAZ2020.42
OAZ2100.32
0AZ2110.32
OAZ2420.23
0AZ2440-22
OAZ2460.23
0016 0.50
OCI6T 0-38
0019 0.37
0020 0.85
0022 0.50
0023 0.60
0024 0.60
0025 0.87

0026 025
0028 0.60
OC29 060
OC:30 0 40
OC:35 0 50
0036 0 GO
0041 025
0C42 040
0043 0 40
0044 0 17
0C44M 0-17
0045 0 12
0C45M 048
0C46 0 27
0057 0.60
0058 0.60
0059 065
0066 0 50
0070 0 12

0071 0.12
0072 0.20
0073 0.30
0074 0.30
0075 025
0076 0.25
0077 0.40
0078 0.20
00781) 0.20
0079 022
0081 0.20
00811) 0.20
0081M 0.20
0C81DM

0.18
0081Z 0-40
0082 0-25
0082D 0.20
0083 0.25

0084 0.25
00122 0.65
00139 0.25
00140 0-36
00141 0.60
00169 0.20
00170 0.25
00171 0.80
0C200 0.40
00201 0.70
00202 0.80
00203 0.40
00204 0.40
OC205 0.75
OC206 0.90
OC207 0.90
OCP70 0-42
OCP71 017
ORP12 0.60

0 RP60 0-40
ORP61 0-42
8X640 0.50
EIX642 0.60
81643 0.70
Z821 0.15
ZS22 0.45
Z8170 0.10
Z8178 0.40
Z8271 0.18
ZT21 0.25
ZTXI070.15
ZTX1080.12
ZTX 300612
ZTX3040.25
ZTX5000-16
ZTX5030.17
ZTX531045

CV4015
CV4016
CV4017
CV1833
CV4018
CV4019
CV4020
CV4022
CV4023
CV4024
CV4025
CV4028
CV4033
CV4035
CV4038
CV4039
CV4040
CV4043
CV4044
CV4046
CV4053
CV4056
CV4059
CV4060
CV4003
CV4079
CV4501
CV4502
CV4503
CV4507
CV4308
CV6004
CV6008
CV6045
DA41
E55L
E8OCC
E8OFC
w8OF
E8OL
E8OT
E8100
E81L
E8200
E83CC

E83F
E88CC
E9OCC
E9OL
E91H
E92CC
El 8000
E180F
E18100
E182CC
E186F
E188CC
EA50
EA52
EA76
ECC33
E0C35
ECF804
EF50
EF54
EF55
EF804
EFP130
EN30
EN31
EN32
EN91

Ef3U76
E8077
F6057
F6060
F6061
F6063
FX2l9
F1225
F1227
01/371K
0120/1B
G160/214
G -180/2M
G240/2D
0400/1K
0N4
GTIC

GTE 175M
GT11.120W
GT It 1.50M/8
(11 -is
11(70/21
(1150
(X111
GXU2
GXU3
(IXTT4
GXU50
KT66
KT67
KT88
M8079
M8080
M8081
M8082
268083
M8091
M8096
M8097
M8098
M8100
M8136
168137
M8140
M8141
M8142
M8144
M8149
M8157
M8161
268162
M8163
M8167
148179
M8I90
M8196
M8204
308212
168214
148223
M8224
M8225

M8232
M8237
M8245
54E1400
ME1401
ME1403
ME1404
11E1500
ME1501
0A2
0A3
OAK/
OB2
OB3
OD3
003
0Z4
024A
PT15
QA2400
QA2403
QA2404
QA2406
QA2407
QB3/300
QB3-5-750
QB4-1100
QF41
QF45
QQV02-6
QQV03-10
QQV03-20
969Y03 -20A
QQV04-15
QQV06-40
QQV06-40A
QQV07-40
Q870/20
QS75/20
9975/40
9075/60
Q883/3
Q892/10
9895/10
98105/45

Q6108/45
Q8150/15
Q13150/30
Q0150/36
90150/40
Q0150/45
Q8160/80
Q81200
Q01202
Q81203
Q81205
QU37
QV03-12
QV04-7
QV05-25
QV06-20
QY3-125A
QY4-250A
QY4-400A
R10
R17
R18
STV280/40
STV280/80
81141
5U42
TD03-10
TT1S
TT2I
TT R3IMR
TZ40
5717
U19
U27
VLS631
Z300T
Z759
2803U

AC/DC MULTIMETER AND TRANSISTOR
TESTER TYPE U43415

27 AC/DC ranges 03-900v DC, 1.5-750v AC; 0.06-600mA DC,
03-300mA AC; Resistance 0.5-500k ohms. Transistor collector
cut-off current 60 microamps. DC current gain 10-350.
Sensitivity 16700 o.p.v. DC and 3300 o.p.v. AC.
Price complete with probes, leads and steel carrying case, 210-50.
*Made in Russia.

TYPE 4812 -low sensitivity (667 o.p.v.) extremely sturdy
instrument for general electrical use.
D.C. ranges: 0.3-1.6-7.5.30-60-150-300-600-900V and 75mV

300ga-15-6-15-60-150-600mA 15-6A.
A.C. ranges: 03-1.5-7.15-30-60-150-300-600-900V. 1.5-6-15-60-

150-60OrnA. 1.5-6A.
Resistance: 04-3-30k 0.
Accuracy: D.C. 1%; A.C. 15%.
Price with carrying case and leads 49-75.

TYPE 4318 -high sens'tivity for general electronic and TV -radio
repair applications.
Sensitivity: 20,000 o.p.v. D.C. and 2,000 o.p.v. A.C.
D.C. ranges: 75mV- -5-3-75-15-30-60-150-300-600V. 60-120.

60011A-3-15-60-300mA-15Amp.
A.C. ranges: 15-3-7.5-15-30-60-150-300.600V. 600/./A-3-15-60-

300mA-15A.
Resistance: 0-5-5-50-500k O.
Capacity and Transmission level scales.

Accuracy: 1.5% D.C.; -2.5% A.C.
Price, with carrying case and leads 51040.
Both instruments have knife edge pointers and mirror scales.
Cost of postage: 25p per meter.

SEND Sp FOR LIST OF 6,000 TYPES VALVES AND TRANSISTORS
Terms of Business: Mon. to Sat. Open to callers 9 a.m. to S p.m. Closed Sat. I p.m. to 2.30 p.m. Express postage Sp. for one valve; 1p. each additional valveExpress postage: I p. for each transistor, over 10 post free. All orders over ES post free. Valves tested and released to A.R.B. specification if required.

Audio Connectors
Broadcast pattern jackfields, jackcords,
plugs and jacks
Quick disconnect microphone connectors
Amphenol (Tuchel) miniature connectors
with coupling nut
Hirschmann Banana plugs and test probes
XLR compatible in -line attenuators and
reversers
Low cost slider faders by Ruf

Future Film Developments Ltd.

90 Wardour Street
London W1V 3LE.

01-437 1892/3

IN 15 MINUTES YOU COULD HAVE GUNTON
ELECTRONIC IGNITION FITTED TO YOUR CAR.

The system with the high frequency inverter.
Capacitive Discharge Ignition is recognised as being the most efficient ignition system and
will give you:-

CONTINUAL PEAK PERFORMANCE
UP TO 20% REDUCED FUEL CONSUMPTION
EASIER ALL-WEATHER STARTING

INCREASED ACCELERATION & TOP SPEED
LONGER SPARK PLUG LIFE

 INCREASED BATTERY LIFE
CONTACT BURN ELIMINATED
PURER EXHAUST GAS EMISSION
RADIO INTERFERENCE SUPPRESSED

IMPROVED PRODUCTION TECHNIQUE
BRINGS PRICES DOWN!
Complete Installation Kit for 12 volt vehicles E9.95 + 35p P&P. State earth polarity of
vehicle POSITIVE or NEGATIVE earth. Unit Construction Kit also available for the radio
electronics constructor £7.95 + 35p P&P. The construction kit includes instructions and all
components for wiring as positive or negative earth, and is complete with the stove enamelled
steel case and aluminium base. Send S.A. E. for leaflet, or call in for a demonstration.

12 VOLT ONLY
Guaranteed for 5yrs.

ELECTRONICS DESIGN ASSOCIATES
82 BATH ST., WALSALL WS1 3DE.

WW -090 FOR FURTHER DETAILS WW -091 FOR FURTHER DETAILS
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TEST EQUIPMENT
I. Marconi Carrier Deviation Meter TF.791 B L55

Freq. Range: 4-250 MHz in 4 ranges
Dev. Range: 5- 75 KHz in 3 ranges

2. Pye Wheatstone Bridge, 7435. Immaculate
condition 155

3. Marconi Universal L.C, R, Bridge TF.868/I L60
Measures Inductance 1µH -10H -Vat I KHz and

Capacitance 1/4/F-100pFf 10 KHz
Resistance I 0 -IOM 0

4. Tinsley AC Stabiliser Type 5105B. Output:
2 amps max E60

5. Marconi Sensitive Valve Voltmeter TF I 100
E48

Measures AC volts: ImV-300V in 12 ranges
6. Marconi Distortion Factor Meter TF.142F £85

Freq. Range: 100-8,000 Hz in 4 ranges
7. Marconi Distortion Factor Meter TF.142E E45

Freq. Range: 100-8,000 Hz in 4 ranges
8. Solartron Pulse Generator Type CT395.

Mint condition £70
9. Dawe Stroboscope Type 12I4B. 300-6,000

flashes/min L22
10. Ediswan L.F Oscillator R.666 E30

Freq. Range: 1-4 Hz -5.5 KHz in 7 ranges
1 I. Solartron Oscillator OS.101 E30

Freq. Range: 25 Hz -250 KHz in 4 ranges
Output: 0-10V in I dB steps. 6000

12. Solartron Oscillator Co.546 L35
Freq. Range: 25 Hz-500KHz in 5 ranges
Output: 0-10V in 1 dB steps. 750 and 600 0

13. Solartron Digital Voltmeter LM902.2 LBO
14. Muirhead Phasemeter Type D -729 -AM plus

Supply Unit D -729 -AS. Complete E120
IS. Advance Transistorised Measuring Counter

TC. I £30
16. Philips V.T.V.M. GM6017. 0-300V in 10 ranges.

Freq. 2-200 KHz L26
17. Pye Scalamp Galvanometer L22
18. Lexor Variable Delay Line. 417µS. 6800 £20
19. Cambridge Instruments Versatile Galvano-

meter Ely
20. British Physical Labs. Megohmeter RM.

175 -CZ L18
21. Elliott Bros. Precision Portable Watt-

meter. 0-750W L15
22. Sangamo-Weston AC Voltmeter Model

S.82 £10
To B.S. 89 standard. Two ranges: WV, 200V

23. Marconi Modulation Meter 3-72 MHz.
TF.546 L20

24. Tinsley Vernier Potentiometer Model
4363A E75

25. Marconi 'Q' Magnification Meter TF.329G E45
26. Solartron Voltmeter LM903 L55
27. Marconi Pulse Generator TF675E. Freq.

range 100-50KHz. Pulse length 0.15µS-50/6 in 5
ranges E38

28. Tinsley Universal Shunt Type 3000 E5
29. Solartron. Laboratory Amplifier AWS. 51A.

Range 15Hz-350KHz £20
30. Ernest Turner Precision Voltmeter £12

AC volts in 5 ranges. 5/10/25/50/250V F.S.D
31. Dawe Wide Range L.F. Oscillator. 400C.

0.1Hz-I KHz in 4 ranges £28
32. General Radio. U.H.F. Signal Generator.

804B. 8-330MHz in 5 ranges. O.P. I 0-200 E18
33. Avo Testmeter. CT 38 £18
34. Marconi Valve Millivoltmeter TF 899 £10
35. Avo Valve Voltmeter CT. 208 £12
36. Hunts Capacitor Analyser and Resistance

Bridge CRB. 3 LI5
37. Ad R.F. Signal Generator 0.1....L35

Freq. 13-250 MHz in 5 ranges
O.P. 10-100mV. Mod. I KHz Sine/Sq.

38. Advance R.F. Signal Generator E.2. Model
2 E35
Freq. 100 KHz-I00 MHz in 6 ranges
0/P 10-100mV. A/F Mod.

39. Advance R.F. Signal Generator P.1 £28
Freq. 100 KHz-I00 MHz in 6 ranges
O.P. litV-100mV. A/F Mod.

40. Solartron L.F. Phase Sense Voltmeter
VP -253 p.o.A.

41. Taylor R.F. Signal Generators
Freq. range 100 KHz-240 MHz in 8 ranges
Models 68 and 68 A/M £35
Model 67A £30

42. Advance Timer Counter TC IA E55
43. Airmec Modulation Meter Type 210 ..P o.A.
44. Cossor Model 1428 Oscilloscope Camera

complete with Drive Unit Model 1429 £45
Film speeds 4/12/36 inches/set.

45. Advance P.P.3 Power Supply. 2 x 30V. IA
d.c £50
Variable.

46. Tektronix Plug-in Unit 53/54E £30
Low level Differential Calibrated AC Pre -amp.
-05-10 My/cm.

47. E.M.1. Plug-in Modules Set of 3. Brand new. L60
882 Spike Generator
884 Black -White Generator
885 Window Generator

48. D.M.A.C. X -Y Plotter QDE 2243 ...... P.o.A.
49. Electronic Associates Ltd. Veriplotter P.o.A.
50. Cambridge Pen Recorder P o A
51. Airmec Oscillator Type 858 E48

30 kHz -30 MHz.
52. Kelvin Hughes Chart Recorder P o A
53. Pye Portable Wheatstone Bridge 7384 L42
54. Muirhead Phase Meter D729AM ...... P o.A.
55. Consolidated Electric Recording Oscillo-

graph P o A

56. Solartron T.F.A. Convertor J XS4IA P.o.A.
57. Pye Galvo Modulator SLE103 P o A
58. Elliott Recorder CT93 P o A
59. Dead Weight Tester 0-1000 P.S.I P.o.A.
60. Turner Voltmeter 102S P o A

OSCI LLOSCOPES

E.M.I. WMI6. Complete with Dual Trace Plug-in
Amp./Differential Plug-in Amp./Trolley L1175

Solartron CD.1220. With Wide Band unit L190
Solatron CD.1220. With Dual Trace unit L220
Solartron CD.1220. With Differential Amp

unit L240
Cawkell Remscope SO.I. Storage Oscillo-

scope £130
E.M.I. WM2. Complete with Amp Type 5....L30

Solartron CD.643S E55
Solartron CD.71152 L75
Mullard L101 DB £45
Solartron CD.643.2 L52
Mullard L.203 D.B. LS5
Solartron CD.513 L45
Marconi TF.1330 L75
Solartron CD.1014.2 £70

MINIATURE GEARED MOTORS
240V AC. I rpm, 1/5 rpm, 240V AC Haydon
6 digit minutes counter £2.40 P.P. 15p
240V AC. 12 rpm L1.00 P.P.10p
24V DC. I rpm 80p P.P. 10p

SOLENOIDS
12V DC Operation. 24"x II" dia...50p each. P.P. 10p

T.V. CAMERA LENSES
Rank Taylor Hobson Vidital Lenses L25 each

Focal length 8 cm. Brand New
E.M.I. T.V. Camera Focus Coil Assemblies

£10 each

WIRE -WOUND POTENTIOMETERS
Colvern, Reliance. All values from 10 100K 12

19p each. P.P. Sp
360° wire -wound pots. Colvern

CLR/6605/4I8 10K 0 LI .50 each
10 -turn pots. Bourns. 10K ±5% Lin 025%

£1.00 each
360° Precision Servo Potentiometers. Ether type

4004/17. 5000. 3" dia., 4" spindle; 4" spindle
L4.00 each

MULTITURN TRIMPOTS
Mec, Bourne, Painton, Reliance

10, 50, 100, 250, 500, I K, 2K, 2K5, 5K, 10K, 20K,
25K ohms 60p each. P.P. 5p

RELAYS
12V d.c. 2p make contacts. ISA. Magnetic devices

G8-55564 70p. P.P. 15p
G.P.O. Relays. 20000 2p c/o. H/D contacts

50p. P.P. Bp
Latching Relays. B. & R. Type H02/T.498 2p c/o.

3800 98p. each P.P. 8p

PHOTO M U LTI PLIE RS
EMI Type 9524H EIS each

D.C. TACHOGENERATOR
Sperry Type 4. I4V. 1000 RPM LIO each

30 MIN. PROCESS TIMER
SAIA Type Kod I el E8.50 each
Motor 220V. 50Hz.
Switch contacts. 10A. 380V. a.c.

SEMICONDUCTOR BARGAINS
(For a limited period only)

Diodes and Rectifiers 0A210 5A 400V 30p
0A200 6p 0A211 4A 800V 40p
0A202 8p
BYX 36-300 IA 300V Sp
BYX 36-600 IA 600V 6p BFY53
BAI 12 10p 2N3053
1N659 4p NKT222
15100 750mA 600V 6p (AC 128 Equivt)
IS 115 750mA 600V 6p NKT135
1S103 750mA 400V Sp (2NI305 Equivt)
ZIB22 10p 2N2398
BZY88C 6.2V 10p BC239B

(BC109 Equivt)VR625-F 62V 2.25 W 15p
I N5256B 10p 0C28
2N3055 55p
Quantity discounts: 25 i- 10%, 100+ 20%
P.P. Sp under £1, over LI free.

Transistors
15p

20p

18p

20p
75p

8p
45p

Dubiliar N itrogol Paper Capacitors. B.10%
4µF 20% 750V d.c 60p. P.P. I2p

VIBRATORS
Plessey Type 12 I.4.SD.

I2V. sep. drive, non-synchronous130p P.P. 10p
Plessey Type 614

6V. Non -synchronous 30p P.P. 10p
24V. Type XC 354 75p P.P. 10p

PAINTON METAL FILM RESISTORS
Type PMF60 -4W. 1% Tol. 50 p.p.m.

940, 1400, 1500, 1800, 2000, 2400, 3000,
3300, 3600, 4700, 5600, 6200, 7200, 8200,
I K, IK2, IK3, 2K, 2K4, 2K5, 2K7, 3K3, 5K6, 7K2,
24K, 39K, 40K, 50K, 100K, 200K, 240K, 300K,
430K, Type PMF.65 4W. I% Tol. 50 p.p.n., I K,
500K, 750K, 1M.
Price I off 6p each. 25 off 1p each. P.P. Sp under
LI, over El free.

MINIATURE EPDXY ENCAPSULATED
PHOTORESISTOR AND LAMP

ASSEMBLY
Size: I" xi" X 1"
Max. Lamp Voltage: 20V d.c.
Cadmium sulphide photoconductive device
Mullard Type RPY.58
Max. power dissipation: 200mW
Max. cell voltage (d.c. and repetitive pk.): 50V
Initial dark resistance: 200K 0 (min.)
Initial illuminated resistance (IV applied voltage,
50 lux illumination): 0.35K02 min.-1.4KS2 max.
Dozens of applications including: a.g.c. circuits,
autofade, tremelos, compressor limiters, etc., etc.
Available in either clear epoxy encapsulation 75p
or black light -tight encapsulation..85p P.P. 10p

VEROBOARD
Drilled Printed Circuit

Size with Copper Strips
0.1" matrix 0.15" matrix

21" x 5" 30p 30p
24" x 3r 25p 17p
31" X 5" 35p 35p
31" x 31" 30p 30p
17"x2i" 82p 70p
17'x31" 97p 85p
17"x5" -

Plain Drilled
Uncoppered
0.15" matrix

18p
15p

50p
72p
85p

VEROBOARD ACCESSORIES
Vero Spot Face Cutter 52p
Vero Pin Insertion Tool 64p
Vero Pins
0.1" mat. 28p p. pack 36; £2.85 p. pack 1000
0.15" mat. 28p p. pack 36; £2.98 p. pack 1000

EDGE CONNECTORS
0.1" Pitch 0.15" Pitch

24 way 32p 8 way 20p
36 way 42p 16 way 24p

24 way 32p
P.P. Under LI-00 10p; over LI .00 free

AUDIO PLUGS AND SOCKETS
Din Continental Connectors

2 way 3 way 5 way 5 way
180° 240°

Plug 12p 15p 17p 17p
Chassis Mounting Skt. 10p 12p 15p 15p
In -line Socket 13p 12p 17p 17p
Phono Connectors
Plug Plastic (red, blue, green, black, white)....6p
Plug Shielded (SPP5) 1 I p
Chassis Mounting Socket:
Single 6p 2 way 8p
3 way 13p 4 way 20p
Dual Phono Socket -In -line Connector (D.I1) 15p
Shielded In -line Photo Sockets (SPSI) 14p
Jack Plugs and Sockets

2.5mm Sub -miniature
Plug Plastic (P25) 6p
Plug Shielded (CH204) 10p
Chassis Mounting Socket (S35P) 7p
In -line Socket (0C25) 6p

3.5mm Miniature
Plug Plastic (P35) 9p
Plug Plastic Long Barrel (H304) 10p
Plug Shielded (CH304) 11 p
Chassis Mounting Socket (S35P) 7p
In -line Socket (0C35) 10p

r Standard Size Mono Stereo
Plug Plastic (P31) 12p 22p (2P32)
Plug Shielded (SP3I) 18p 28p (SP32)
In -line Socket (0C30) 25p 30p(OC64)
Chassis Mounting Socket(0C34) 14p 20p (SS34)
Chassis Mounting Socket

Insulated (SISS) 22p 28p(SSBBB)

T.V. AERIAL CO -AXIAL PLUGS AND
SOCKETS -BELLING -LEE

Co -axial Plug (L734P) 10p
Co -axial Free Socket (L734/1/AL) 20p
Co -axial Socket -Chassis Mounting Flush

(L734/$) 10p
Line Connector -double -ended for above

plugs (L6I6) 16p
Co -axial Socket -Surface Chassis Mounting

Moulded (L603) 12p

CAR RADIO ACCESSORIES
Car Radio Aerial Plug (NCP2) 15p
Line Coupling for above plug (NCC) 15p
Fuse -holder Auto In -line (NFH) 10p

P.P. Under LI 00 10p; over L1 .00 Free

C. T. ELECTRONICS
267 ACTON LANE, LONDON, W.4 01-994 6275

Nearest Underground -Chiswick Park (District Line); Acton Town (Piccadilly Line). Bus Routes: E3, 88, 207, 15, 7, 260.
Please Note: As yet we do not have a catalogue available. Any queries please phone or call at the above address

Business Hours: MONDAY to SATURDAY 9.30 a.m. to 6 p.m. WEDNESDAY 9.30 a.m. to I p.m.
WANTED. SURPLUS OR REDUNDANT COMPONENTS AND TEST EQUIPMENT
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FM TUNER
NELSON -JONES
Approved parts for this outstanding design (W.W. April 1971).

Featuring 0.75 /(V sensitivity. Mosfet front end.
Ceramic I.F. strip. Triple gang tuning, IV r.m.s.
output level, suitable for phase locked decoder,
as below. Designer's own P.C.B.

All parts including P.C.B. S.A.E. please lists.

PHASE LOCKED STEREO
DECODER
PORTUS AND HAYWOOD
Approved kit for this superb decoder (W.W. Sept. 1970).
Featuring 40dB separation up to 10kHz. NO COILS.

Negligible spurious tones (birdies). Simple setting up.
Suitable for wide variety of tuners including the
NELSON -JONES TUNER as above

Complete decoder kit £8.97, p.p. & ins. 16p

New IC Stabilised PSU. S/C, overload protected, low
ripple. £3.55, p.p. 19p

LIGHT EMITTING DIODES (Red)
Hewlett Packard panel or PCB mounting with free mounting
clip-clear or black. Order LEW .
Monsanto miniature PCB mounting with radial leads.
Order LED2. Please add postage.

NOW ONLY 39p each with connection data
RESISTORS. 1,-W 5% Low Noise Carbon Film. 10 ohms -4.7M E12

1-9 1 p., 10-99 0.9p. each. Please add postage.

INTEGREX LIMITED
P.O. BOX 45 DERBY DE1 1TW

Train for
television

Course commences 6th September, 1972

This is your opportunity to train as a
television and radio engineer on our full-time
Two -Year College Diploma Course specially
designed to cover the examinations of the

City and Guilds Radio, Television and

Electronics Technicians' Certificate.
Full theoretical and practical instruction on
all types of modern receivers - including
the latest colour sets.

Minimum entrance requirements are Senior
Cambridge or 'CY Level, or equivalent in

Mathematics and English.

(Please send free prospectus to:

IName

IAddress

I
I THEPEMBRIDGECOLLEGEOFELECTRONICS I

(Dept. ww5) 34a Hereford Rd., London W2

MULTI -RANGE PORTABLE AC/DC RECORDING
VOLTMETER TYPE H390
Specification:
Measurement ranges:
AC and DC 5-15-50-150-250-

500mA-1.5-5
5-15-50-150-250-500V

DC only 150mV
Accuracy 1.5% DC. 2.5% A('
Frequency Range 45 to 1,000c/s
Damping Time 2 second maximum
Chart width 100 mm.
Chart Speeds 20-60-180-600-1,800-

5,400 mm/hr.
Chart Drive 220-250v. AC 5c/s
Overall Dimensions 170 x 265 x 305 mm.
Weight. 22 lb.
Supplied brand new complete with instruc-
tion manual, chart paper, spare pen,

one bottle of ink, pen filler, 2 sets change gears, scale and connecting leads.
£78.00

TEN CHANNEL EVENT RECORDER
TYPE H30

A robust instrument designed for panel
mounting or portable use. Each channel con-
sists of a 12 -volt rotary relay to which a
syphon pen large ink reservoir is fitted. Current
consumption is approx. 120mA per pen.

Chart Speeds 20-60-180-600-1,800-
5,400 mm/hour

Chart Width 100 mm.
Chart Drive 220-250V
Overall Dimensions 160 x 160 x 255 mm.
Supplied brand new with instruction manual, chart paper,
two bottles of ink, pen blower, pen filler, two spare move-
ments with pens and two sets of change gears. £52.00

4$(0

tea.'

MULTIMETER TYPE C.1085
Specification:

DC volts.....6-1-2-3-12-60-120-300-
1.2KV

AC volts....3-12-60-300-600-1.2KV
DC Current .30 pA-6-60-300mA-12 amps
Resistance ..1 -100 -1K -10B ohms
Sensitivity.. DC 100,000 ohms per volt

AC 10,000 ohms per volt

Price 04.00

750 WATT
LIGHT DIMMER
A solid state thyristor controlled light dimmer
designed for simply fitting into a standard plaster
depth box in place of the switch. Use for dimming
the light for watching television, in children's bed-
rooms or can be built into a box and used as a
variable speed device for electric drills.

SMALL QUANTITY ONLY
CANNOT BE REPEATED
£4.95 each, p. 5 p. included.

NUMICATOR PRICE LIST
End Reading GRIOMIU (Clear/

Quaraity Price each (less base)
1-3 21.40
4-10 21.35

11-21 /1-30
26-100 21 20

Price Base. Bases 20p each.

Side Reading
XN3/FA
XN3/F
XN3A/F
X N3A
XN11/F
XN23/FA

1-3
4-10

11-25
26-100

38m/m Lead (Amber)
38m/m Lead (Red)

6m/m Lead (Red)
6m/m Lead (Clear)

38m/m Lead (Red)
38m/in Lead (Amber)
51-15 each
21.10 each
01.05 each
96p each

All Post Free

AC/DC MULTIMETER &
TRANSISTOR TESTER

TYPE U4341

Specification:

DC Voltage ...0.3-1.5-6-30-60-150-300-900V
AC Voltage...1.5-7.5-30-150-300-750V
DC Current ...0.06-0.6-6-60-600mA
AC Current ...0.3-3-30-300mA
Resistance .... Off -5-50-500K ohms. Range

may be extended to 5

megohms with the use of an
external power supply 35-40V

Transistor Collector cut off current 60µA
Parameters .DC current gain KEE 10-350

Accuracy DC ranges 2-5%
AC ranges 4.0%
hFE 5.0%

Sensitivity DC 16,700 ohms per volt
AC 3,300 ohms per volt

Voltage drop
at the
terminal.... DC Current 0-601/

AC Current 1.5V
Supplied brand new complete with operator's
manual, probes, leads, and carrying case.

E10.50

UNIVERSAL METERS
Type 04812 Type 04313

DC Current, mA .300 60-120
DC/AC Current mA .1.5-6-15-60-

150-500 0.6-3-15-
60-300

DC/AC current A ...1.5-6 1.5
DC Millivolts 75 75
DC/AC Volts 0.34.5-7.5- 15-3-7.5-

30-60-150- 15-30-60-
300-600-1400 150-300-

600
DC Resistance,

Kilohms
DC Resistance 500

Additional Ranges300 K ohms. 5 mega
3 mega

using external source
12-5V 140V 41V

Capacity using external source
of 220V 0.5jtF

Transmission Level -10 to
+12dB

Accuracy Ranges ... AC 1.1% AC 2 ff %
DC1°. DC 1.59

Sensitivity ohms DC 667 DC 20,000
per volt AC667 DC 2,000

PRICE E9-75 £10.50
Both instruments are supplied with carrying
case test leads and operating instructions.
All units are BRAND NEW and are
guaranteed for twelve months, subject to
our conditions.

ELECTRONIC BROKERS LIMITED
EIMIO 49-53 Pancras Road, London NW1 2Q8

Tel. 01-837 7781 Telex 267307
MD SEE ALSO PAGE 78
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CROUZET GEARED MOTORS (Self Start)
T832T, 12v., 50Hz., 15 r.p.m. A x "dia. shaft rI 00
T392, 24v., 50Hz., 4 r.p rn. lix A' dia. shaft L1.00
HORSTMANN GEARED MOTORS (Self start)
Mk 1, 60v., 50Hz., f r.p.m. x *' dia. shaft LI -00
Mk6, 230v., 50Hz., 4 r.p.m.. 4 x dia. shaft 61.75
MK6, 110v., 60Hz., 4 r.p.m., I x '4' dia. shaft LI -15MK7, 60v., 50Hz., r.p.m. 1' x dia. shaft L1.00
MKS. 125V., 50Hz., 4 r.p.m. x V dia. shaft LI -35
MULLARD MULTIPLE GEARED MOTORS(Self Start)
AU5020, 24v., 50Hz., 0-5W, 250 r.p.m. x  dia shaft 50p
AU 5005/02, 220 V., 50Hz., 1-5W, 250 r.p.m.

x dia. shaft 75p
AU5050/02, 110/220V., 50Hz., 2W., 250 r.p.rn.

I OT Pinion 61.25
AU5050194, 24/48v., 50Hz., 2W., 250 r.p.m. IOT Pinion LI-00
AU5100104, 117v., 60Hz., 7W., 300 r.p.m., xdia shaft LI.60
AU5300/80EE, Gearbox only, Ratio 1250: 1 For use

with 5050102 and 5050/94 Motors Above LI -50
Some items equipment all checked before despatch (prices
are Post and packing paid in U.K.).
Klaxon Geared Motor. Square body, 24' x x 2",
one r.p.m., torque -2 lb. in. 240v. A.C., 50Hz. L5-25 (Post
paid.)

DESSYN POSITION TRANSMITTERS AND
RECEIVERS
For 24V D.C. operation. We have available various types
of Transmitters and Blank Dial Receivers. Please advise us
of your approximate requirements and we will be pleasedto quote.

WATT FLUORESCENT FITTINGS (complete withlamps)
These industrial fittings are extremely attractive and
comprise a cast main housing together with an opal perspex
diffuser. Overall dimensions: 14' long, 4" wide and 34" deep.
These fittings are for 240v 50Hz operation. The front
reflector is maintained in position by two triangular -headed
locking bolts. L2-95 (inc. p. A p.).

TRANSFORMER/RECTIFIER UNIT
Comprising a 380-440v 3 phase, 50Hz input transformer and
stud mounted silicon rectifiers. Output is 220v D.C. 15 amps.Ideal for operation of D.C. motors etc. L27-50 (including
carriage U.K. Mainland).

CRT DEFLECTION YOKES
These are designed to provide a radial time base in syn-
chronism with a Magslip Transmitter. Price on application.

ETHER ELECTROMETHODS LOW INERTIA
INTEGRATING MOTORS
Available ex -stock at extremely low prices. For 1-5, 6, 12
and 24V operation in stock.
Mike Headset Assembly No. 10 with moving coil head-
phones and microphone. Brand new condition in original
manufacturers' boxes. LI .50 (Post paid).
10 Way Push Button Units each S.P. make locking, with
release on eleventh. Dimensions 24cm. x 4-5cm. Operating
rods 10cm. long. No caps. 75p (Post paid).
C Transformers. 100-5 amps. L1-75 (Post paid).
R.F. Connectors. A selection of R.F. plugs and sockets
at a give away price, including N, BNL, UHF, Burndept,
etc. Cut off leads and thus not suitable for sale as new
items. 6 for LI (Post paid.). 40 for ES (Post paid).
AERIAL DIRECTION INDICATING KIT
This set comprises a pair of Magslips to provide remote
indication of aerial azimuth and comprises a transmitter and
receiver. The transmitter is directly coupled to the remote
aerial and the receiver can be mounted at the control point,
to provide immediate and continuous indication of aerial
position. Supply voltage required is SOv 50Hz and the price
L5-75. (P.Pd.) including a pointer for the receiver. The
suggested use of these items would include a mains operated,
geared motor to drive the aerial,controlled from the position
to which is fed back position information by the magslip
link. Transformers to provide 50v 50Hz from 240v A.G.
L195 each. (P.Pd.)
SPECIAL CABLE OFFER

core DEF 12c -4S (IX 14/0076' screened) Hp per 100 yds.
core DEF 12 1/024' 5 colours, our choice 65p per 100 yds.
core Uniprenmet 6 El -23 per 100 yds.
core Unitorsilmet 14 13.25 per 100 yds.
core Unitorsilmet 12 L390 per 100 yds.
core Uniprenmet 24 (I X 110/-0076") L245 per 100 yds.core Unipren 4 25 per 100 yds.6 core Sextocorvinsmall
No. I (6X 14/-0076') L1290 per 100 yds., 16p p. yd.6 core Sextocorvinmet L791) per 50 yds., ISp p. yd.8 core Octotormet No. 1 or
No. 2 1.11-50 per 50 yds., 2Ip p. yd.

10 core Decorvinmet No. 3 L10.00 per 50 yds.
IS core 18 Corvinmet No. 3 L17-50 per 50 yds., 4Sp p. yd.
25 core 181.1)

Conductors and Screened L23 50 per 50 yds., 60p p. yd.
25 core 25 Corvinmet No. 2

(18 x 23/0076" 4-
7 + 14/0076') L2590 per 50 yds., 61p p. yd.25 core 25 Corvinmetsmall L26-50 per 50 yds., 65p p. yd.(N.B. 'Met' is screened overall.)

All carriage paid U.K. Mainland. Post paid U.K.
Complete list of cables on request.

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS AND PLUGS AND SOCKETS

dery and 61ec1r9nic Jules <,titi
Electrical and Servo Control Engineers - Electrical Suppliers - Engineering Stockists - Aeronautical Suppliers

Redg. Office: 45a HIGH STREET, ORPINGTON, KENT. Phone: Orpington 31066
Postal orders and Technical enquiries to 19 MILL ROAD, LYDD, KENT (Works). Phone: Lydd 20252(STD 0679) or 67 LONDON ROAD, CROYDON, SURREY (Retail Branch and Instrument Repairs).

Phone: 01-4118-1512 (Croydon)

FLOODLAMPS
For use with back reflectors by internationally famous
company. 200w, 250v E.S.-LI -50 per 4. t7-50 per pack of 25
(post paid). Also 300w, 240v G.E.S.-LI -SO per 3. L4-50 per
pack of 12 (post paid).
These lamps are fitted with front silvered bulbs to enhance
reflection from the fitting.

A.C.
MAINS/27V
DC POWER

SUPPLY
UNIT

MAINS TO
27V 500mA
STABILISED

f365
EACH

(P.Pd.U.K.)
A.C. MAINS to 27V D.C. POWER SUPPLY UNITS.These interesting 27V 0-5A units (will happily provide 700mAindefinitely) are built into an attractive grey -finished instru-ment case, provision being made for base or side mounting.Cable entry grommets are mounted in the base of the unit.The choke capacity smoothed output is solid state stabilisedagainst variation in input voltage and output current, andinput and output fuses with spares are fitted. The output
operates a built-in S.P.C.O. relay to switch for instance analarm circuit. Input voltage is 200-250V A.C. in 10V steps,while the transformer secondary carries two taps. Alltermations to a Grelco block. There is adequate room forother equipment within the ventilated case, which is 12' x10" x 6" deep. Our price, brand new in carton withcircuit, only L3-65.

DRY REED INSERTS

Overall lengthlength 1.85" (Body length 1-1")
Diameter 0.14" to switch up to 500 mA at upto 250v D.C. Gold clad contacts. 624-p per
doz. E3.75 per 100; E27-50 per 1,000; 1250 per
10,000. All carriage paid.
Heavy duty type (body length 2") diameter0.22" to switch up to IA. at up to 2S0V. A.C.
Gold clad contacts, E1.25 per doz., E6 25
per 100; E47 50 per 1000; E450 per 10,000.
All carriage paid.

MARSHALL'S INTEGRATED CIRCUITS
NEW LOW PRICES  LARGEST RANGE  BRAND NEW FULLY GUARANTEEDSEE OPPOSITE PAGE FOR OPTOELECTRONICS AND SPECIAL OFFER ON NIXIE TUBES

Type 1-24 25-99

CA3000 1.80 1.60
CA3001 2.69 2.40
CA3002 1.80 1.60
CA3004 1.80 1.60
CA3005 1.17 1.05
CA3006 2.80 2.50
CA3007 2.63 2.34
CA3008 1.80 1.60
CA3008A 2-96 264
CA3010 1-37 1-23
CA.3010A 2.53 2.25
CA3011 0.74 0.65
CA3012 0.89 0.79
CA3013 1.05 0.94
CA3014 1.24 1-10
CA3015 2.09 1.86
CA30I5A 3.40 3.03
CA3016 2.46 2,19
CA3016A 3.73 3-33
0.A3018 0.84 0.75
CA3018A 1.10 0.99
0.5.3019 0.84 0-75
CA3020 1.26 1.13
CA3020A 1,60 1.43
CA3021 1.56 1.39
CA3022 1,30 1.16
CA3023 1-26 1.13
CA3026 1-00 0.90
CA3028A 0-74 0.65
CA3028B 1.05 0.94
CA3029 0-87 0-77
CA3029A 1-65 1.47
CA3030 1.37 1-23
CA3030A 2.53 2-25
CA3033 2.53 2-25
CA3033A 4.26 3,80
CA3035 1.23 1.10
CA3036 0.73 065
CA3037 1-65 1.47
CA3037A 2.53 2.25
CA3038 2.53 2.25
CA3038A 3.40 3.03
CA3039 0.84 0.75
CA3040 2-40 2.14
CA3041 1.09 0-97
CA3042 1.09 0.97
CA3043 1.37 1.23
CA3044 1-20 1.07
CA3045 1.23 1-09
CA3046 0.69 0,60
CA3047 1.37 1.23
CA3047A 2.53 2.25
CA3048 2.04 1.81

RCA LINEAR ICs
Type 1-24 25-99 Type 1-24 25-99i s 6 0CA3049 1.60 1.43 CA3059 265 1.413CA3050 1.84 1-64 CA3060 4.91 4.37CA3051 1.34 1.20 CA3062 2-55 2.27CA3052 1.65 1.47 CA3064 1.20 1-071;A3053 0.48 0.41 CA3065 1.20 1-07('.4:1054 1.09 0.97 CA3075 1-13 1-00CA305.5 2.40 2-13 CA3076 1.30 1-16

CA3090Q 3.48 3-09
MOTOROLA
We can now offer a vast range of Motorola 1.0.8. at
industrial distributor prices.

1 1
MC717 0.88 MC1461 3.45
MC719 0.66 MC1463 6-52
MC724 0.66 MC1466 4-44
MC780 2.47 MC1469 2,97
MC788 1,46 MC1530 6.60
MC790 1.29 3001533 6.50
MC838 5,44 MC1545 4,53
MC848 1.39 MC1550 0.59
MC851 2.61 MC1670 9.19
MC890 1.42 MC3052 1.75
MC1013 1.70 3103060 2-76
MC1034 5.95 MFC4000 0.52
MC1302 2-70 16F04010 0.57
MC1303 2.70 MFC6000 0.68
MC1435 3.46 M 020 1.04
MC1454 1.80 Data Sheets 0.125
FAIRCHILD 15 6-11
(HTL)
L900 0 40 0.87
L914 040 0.37

1-5 6-11
LINEAR
UA702A TO5 2 80 2.70
UA702C T05 0.77 0.75
UA703C TO5 0.62 0.60
UA739C DIL 1.95 1.87
UA709C DII. 0.33 0 31
134.709C TO3 0.88 0.36
BN72709P DIL 0.45 0.43
UA710C T05 0.47 0.45

1-11 12-24
TTL LOGICS 1 2
8017400 0.20 0.18
S077401 0.20 0.18
B147402 0.20 048
0747403 0.20 0.18
BN7404 0.20 0.18
BN7405 0.20 0.18
0767406 0.80 0.75
S077407 0.20 0.18

L923

PLESSEY

SL403D
BMOC
0L6110
81.6120
8L620C
0L6210
0L8300
SL640C
0L6410
8L7010
0L7020

1-5
6

0-40

1.50
1.70
1.70
1.70
2.60
2.60
163
3.10
3.10
1.30
1.ao
211

0.37

1-5 6-11

UA710C OIL 0.45 0.43
UA723C TO5 0-75 0.73
UA716 TO5 1-87 1.75
UA74IC TO5 0.40 0.38
UA741C DIL 0.38 0.36
LM741CN DIL 0.70 0.68
SN72709DN 1.25 1.10

1.11 12-24

8017408
BN7409
BN7410
8077411
887412
8017413
0767416
8N7417

0.20
0.20
0.20
0-23
0-48
0.40
0.84
0.84

0-18
0-18
0.18
0.21
0.46
038
0-79
0.78

1.11 12-24

8N7420 0.20 0-18 80174107
0N7423 0.51 0-47 81674110
8N7405 0.48 0.45 0N74111
8167427 0-48 0.45 80174118
11077428 0-80 045 0/474119
8017430 0.23 0.21 00174121
8547432 0.48 0.45 80174122
8/67433 0-80 0.75 80174123
0N7437 0.64 0.60 87474145
8167438 0 64 0.60 80174150
8017440 0.23 0-21. 50774151
6077441A76 0-87 0.83 8N74153
8017442 0-85 0-81 SN74154
6017443 2.86 2.70 80174155
8017444 2-86 2-70 90174156
8N7445 2.50 2 40 87674137
8017446 1.00 0.95 07474160
8017447 1-00 0 95 60774161
8147448 1.00 0.95 80774162
8017449 1-00 0.95 67074163
0077450 0.20 0.18 80174164
BN7451 0-20 0-18 BN74165
0017453 0.20 0.18 00174166
6747454 0.20 0.18 80174167
8077460 0.20 0.18 80774170
8017470 0.40 0.38 81474174
0747472 0.32 0.30 81474175
8N7473 0.43 0.41 0N74176
8167474 0.43 0.41 80174177
8017475 0.45 0-44 8/474180
8N7476 0.45 0.44 00174181
8147480 0.70 0-65 07474182
0N7481 1.40 1.38 80174184
8167482 0-87 0.82 8/674185
6707483 0.87 0.82 8N74190
13017484 2.00 1.85 0N74191
8147485 3.62 3.40 BN74192
0N7486 0.33 0.30 60174193
0.17490 0.87 0-84 80774194
6707491AN 1.21 1.10 80174195
8N7492 0.87 0-84 80174196
8/47493 0.87 0.84 8N74198
8077494 0.87 0.84 BN74199
0147495 0.87 0.84 9300
8047496 0.87 0.84 9310
8017497 6.40 6.00 9311
80774100 1.65 1.53 9316
80174104 1.52 1-40 T157D1
130174105 1:52 1:40 9601
8 Pin TO -5 I.C. Holders 20-20
10 Pin TO -5 I.C. Holders 10-25
12 Pin TO -5 I.C. Holders SOSO
14 Pin Dual -in -Line I.C. Holders 20.17
16 Pin Dual -In -Line I.C. Holders 40-20

A. MARSHALL & SON LTD.

1-11 12-24
1

0.52 0.49
0.80 0-75
1.57 1.45
1-30 1-25
1-92 1.80
0-50 0.47
1.44 1.35
2.85 2.70
1-80 1.75
3.52 3.40
1-40 1.35
1.40 1-ss
2.20 2 10
1.68 1-60
188 1-60
1-92 1.82
1.80 1-75
2-60 2.55
4:26 4.10
4-26 4.10
2.20 2.10
2.25 2.15
4.45 4.20
6.40 6.10
4.38 4.18
2.40 2.30
1.68 120
2-64 2.55
2.64 2.55
2-13 2-05
9-33 9-00
2.03 1.95
4.80 4-60
4.80 4-60
1.80 1.70
1.80 1.70
1.75 1-65
1-75 1.65
2-67 265
2.25 2.10
2-64 2-55
5-95 5.65
5435 5.65
2.10 1.95

Bee 80174160
2.80 2130

See 80174161
See 8N74160
See SN74122

MIILLARD TTL
F.111101
FJ11121
FJH141
FJH161
F311171
F111221
F.T.1101

FJJ121
FJJ141
ITJ191
F.1.1251

FJY101

0175
0.870
0-875

0-871
0.91
0.871
1.375

1.875
3.125
1.875
3-125
080

MILLARD DTL
FCH101 0 875
FC11121 1.05
PCH161 1.05
FCH201 1.325
FCH231 1.50
PC.1101 1.624
PC.7111 1.55
FCJ201 1.80
FCJ211 2 75
FCR101 4-37}
PCY101 105

500
TAA66IB
TAA621
TAA700A
TAA611B
TBA581
TBA651

CIR-KIT
1/16' 1016
5' 6025

P.C.
BOARD

For PA246
I.C. circuit
as in Data
Sheet 20115

1.2.2

2.03

3.50

1.69

1.32

1-69

MILLARD &
SIEMENS
LINEAR
TAA241

242
243
263
293
300
310
320
350
435
321
522
530
570
700
811

TAB101
TAD100
TAD110

GENERAL
ELECTRIC
PA222
PA230
PA234
PA239
PA246

1-30
4-00
1.50
0.70
0.80
2.00
1.30
0.65
2.10
0,73
0-57
1.13
4.95
2.50
3.60
4.45
1.40
1.95
1-95

2-70
1.31
0.88
2.21
1.54

PA264 1.76
PA265 1.93
PA424 1.99
PA436 1.76
Data it Application
Sheets by per type.

TOSHIBA
TH9013P
20 watt amp
TFI9014P
Pre -amp
Data sheets

BRIDGE RECTIFIERS
AMP. PIV

1 600 0:40
1.5 100 0.475
2 100 0.60
4 100 0.70
4 200 0.75
6 50 0.825
6 200 0.80
6 400 1:125

4.57

1.60

0:125

SILICONE
GREASE
Redpoint

Thermapath
(approx.
2 050.1
20.20

See our Ad. on opposite page for Transistors, Diodes, Passive Components and
P. & P. charges. Many more types in stock and arriving daily. PLEASE ENQUIRE.
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LARGEST STOCK WIDEST SELECTION LOW PRICES AND RETURN OF POST SERVICE
TRANSISTORS

only) 15p extra
2G301 0-20
2G302 0-20
2G303 0-20
2G306 0-421
2G308 0-30
2G309 0-30
2G371 0.15
2G374 0-20
20381 0-221

Brand new and fully
per pair. Many

2N3393 01S
2N3394 0 -IS
2N3402 0-221
2N3403 0-221
2N3404 0-321
2N3405 0-45
2N3414 0.221
2N3415 0-22/
2N34 I 6 0.375

guaranteed. PLEASE
more semi -conductors
3N128 070
3N140 0774
3N141 0721
3N142 0.55
3N I 43 0-671
3N152 0171
R.C.A. 0.521
40050 0,55
40250 0.871

NOTE. -Matching
in stock. Please

BC122 0-20
BCI25 0-20
BC126 0-20
BCI40 0-37/
BC! 47 0.10
BC148 0.10
BC149 0.12
BCI52 0-171
8C157 0-20

charge (Audio
enquire for types

BFY25 0.15
8E726 0.20
8FY29 0.50
BFY30 0.50
BEY41 0.50
BFY43 0-621
BEY50 0-23
BFY51 0-20
BFY52 0-23

Transistors
not listed.

NKT2I5 0124
NKT216 0.371
NKT2I7 0.414
NKT2 I 9 0-30
NKT223 0-271
NKT224 0-25
NKT225 0'221
NKT229 0.30
NKT237 0-35

SILICON RECTIFIERS
PIV 50 100 200 400 600 800 1000 1200 1400EL L.EL EEL L
IA 0.08 0'09 0.10 0.11 0'12 0.15 040 - -
3A 0.15 017 0.20 0.221 - 030 - - -
6A - - 0-25 0-30 0-324 0-35 0.50 - -10A - 0121 0.571 0.65 0.771 0175 0-971 1-25 1-6015A - 0.57} 0-624 0-771 0.90 0-971 1-20 1571 1.87}35A - 1-371 1.60 1.971 2-371 2.70 3-10 3.50 4.50
I amp and 3 amp are plastic encapsulation.

2N388A 0.62.1
2N404 0-221
2N696 0-20
2N697 0-17
2N698 0-25
2N699 0-30
2N706 0-121
2N706A 0-121
2N708 0.15
2N709 0.621
2N718 0-25
2N7I 8A 0-30
2N726 030
2N727 0.30
2N9I4 0-171
2N916 0171
2N9I 8 ' 030
2N929 0121
2N930 0.271

2N344 7 0-371
2N3439 1-30
2N3440 0.97}
2N3570 1-25
2N3572 0.974
2N3605 027%
2N3606 0-271
2N3607 0.22i
2N3702 0-11
2N3703. 0.10
2N3704' 0.11
2N3705 0.10
2N3706 019
2N3707 0-11
2N3708 0.07
2N3709 0-09
2N3710 0-09
2N37 I 1 0.12
2N3713 1-08

40251 0-871
40309 0-324
40310 0'45
40311 035
40312 0.47(
40314 0-371
40315 0-374
40316 0474
40317 0-37}
40319 095
40320 0475
40323 0.324
40324 0-475
40326 0-371
40329 0.30
40344 0.271
40347 0.38
40348 0-52%
40360 0.414

BC158 0.11
BCI59 0.12
BC160 0.624
BCI67 0.11
BC 1 68B 0.10
BCI68C 0.11
BCI69B 0.11
BC I69C 0-12
8CI70 0-121
BCI71 0.15
BC! 72 0-15
BC175 0-221
BC! 82 0.10
BC183 0.09
BCI 84 0.11
BC 1 82L 0-10
BCI83L 0.09
BC184L 0-11
BC2I 2L 0.13

BEY53 0-171
BFY56A 0-571
EIFY75 0.30
BFY76 0-421
BFY77 0.574
BEY90 0-671
BFW58 0-271
BFW59 0-25
BFW60 0-25
BPX25 1.48
BPX39 1.38
BPY I 0 1.45
8RY39 0171
BSXI9 0.174
B5X20 0.17}
EISX21 0-374
BSX26 0.451
BSX27 0.475
BSX28 0.325

NKT238 0-25
NKT240 0-27}
NKT24I 0175
NKT242 040
NKT243 0624
NKT244 0.171
NKT245 0-20
NKT26I 0-20
NKT262 0-30
NKT264 0-20
NKT271 0-20
NKT272 0-20
NKT274 040
NKT275 0.20
NKT28I 0.271
NKT40 I 0.871
NKT402 0.90
NKT403 0.75
NKT404 0621

DIODES AND
N914 007
N9I6 007
N4007 0-224
S44 0.07
5113 0.15
SI 20 0-12
5121 1114
5130 0.08
5131 0-10
5132 0-12
5940 0-05

AA! 19 0.07
AA129 0.15
AAZ I 3 0.12

Light

RECTIFIERS
AAZ 15 0.12
AAZ 1 7 0-10
BA I00 0.15
BA I 02 045
BA I 10 0 25
BA115 0-07
BA141 0424
BA142 0-324
BAI44 0-124
BAI45 020
BA 154 0.12
BA 156 0-15
BAX13 0.05
BAX 1 6 0.124

Emitting Diode.

BAY 1 8 0.17}
BAY3 1 0.07
BAY38 045
BY I00 0,15
BY103 0,22
BY 124 0 '15
BY 126 0.15
BYI27 0.17
BYI64 0.574
BYX 10 0.224
BYZ 10 035
BYZ I 1 0.32
BYZ 1 2 0-30
BYZ I 3 0.2S

T1L209 0 65 (TEXAS)

0A5 0.17
0A9 0.10
0A10 0-20
0A47 008
0A70 0.07
0A73 0-10
0A79 0.07
0A81 0.08
0A85 010
0A90 017
0A91 0-07
0A95 0.07
0A200 0.07
0A202 0.10
T1V307 0-50

2N987 0-511
2N I090 0-221
2N109I 022%
2N1131 0-25
2NI I 32 Oas
2N1302 0-171
2N1303 0-171
2N 1304 0.221
2NI305 0.221
2NI306 0.25
2N1307 025
2NI308 0-30

2N37I 4 1.15
2N3715 1-23
2N37I 6 1-30
2N3773 2.40
2N379I 2-06
2N38I 9 0-35
2N3823 0-974
2N3854 0.27%
2N2754A 0271
2N3855 0-271
2N3855A 030
2N3856 0-30

40361 0-471
40362 0.571
40370 0.321
40406 0.571
40407 0-40
40408 0-521
40409 0.55
40410 0-624
40412 0-50
40467A 0.571
40468A 0.35
40528 0724

BCY10 0-275
BCYI2 0-274
BCY30 0274
BCY3 I 0-30
BCY32 0.50
BCY33 015
BCY34 0-30
BCY38 0.40
BCY39 0.60
BCY40 0.50
BCY42 0 -IS
BCY43 0 -IS

BS X60 0-825
BSX61 0624
BSX76 022}
BSX77 0.274
BSX78 0-274
BSYIO 0274
BSYI I 0-271
8SY24 0 -IS
BSY25 0.15
BSY26 0.175
BSY27 0-171
BSY28 0-171

NKT405 0.75
NKT406 0-624
NKT451 0.62}
NKT452 0-625
NKT453 0474
NKT603F 0321
NKT6I3F 0-324
NKT674F 0-30
NKT677F 0-30
NKT7I 3 0-25
NKT7I 7 0.425
NKT734 0-271

MAINS TRANSFORMERS L
1 amp Charger. Sec. 0-3-5-9-18v Post and packing 0.225 1-12
2 amp Charger. Sec. 0-35-9-18y Post and packing 0.225 1-44
1 amp (Douglas) MT103 Sec. tappings from 6v to 50v .. 212
2 amp (Douglas) MT104 Sec. tappings from 6v to 50v .. 2.97
Post and packing L0-28.
6 amp (Douglas) MT107 Sec. tappings from 6v to 50v .. 7.52
Post and packing 0.374.
Various other Transformers ranging from IA to 5A in stock.

2NI309 030
2NI507 0171
2NI613 0-25
2N1631 035
2N1632 0.30
2N1637 030
2N1638 0-271
2N1639 0-271
2N1671B 1-00
2NI701 1.62}
2N17Il 0-25
2N1889 0-324
2NI893 0-371
2N2I 47 0-821

2N3856A 035
2N3858 045
2N3858A 0.30
2N3859 0-271
2N3859A 0-321
2N3860 0-30
2N3866 1.50
2N3877 0.40
2N3877A 0.40
2N3900 0371
2N3900A 0.40
2N3901 0-971
2N3903 025
2N3904 0-35

40600 0.575
40673 0.85
AC107 030
AC126 020
AC127 015
AC128 0-20
AC.154 0-221
AC176 0-25
ACI87 0-621
ACI88 0.375
ACY17 0-271
ACY18 0-25
ACY I9 0-25
ACY20 0-25

BCY54 0-321
BCY58 0.224
BCY59 0-225
BCY60 0.975
BCY70 0.10
BCY7I 0.25
BCY72 0-171
BCZIO 0-271
BCZ I I 0-421
BDI 16 1-121
BDI21 0-65
BD123 0-821
BDI24 0.60
BDI31 0-75

BSY29 0.17}
BSY32 0-25
BSY36 025
BSY37 0.15
BSY38 0-221
BSY39 0211
BSYSI 0-324
BSYS2 0.325
BSY53 0471
BSY54 040
55Y56 0.90
BSY78 0.475
BSY79 0.45
BSY82 0.524

NKT736 0-35
NKT773 0'25
NKT78 I 0-30
NKT10339 0.324
NKT 10419 0.30
NKT10439 0.371
NKTI 0519 0-324
NKT20329 0.474
NKT20339 0-374
NKT80111 0.771
NKT80112 0-971
NKT80113 1-125
NKT80211 0 .925
NKT80212 0-921

TRIALS
SC35D .. I 00 SCS I D .. 1-95
SC36D .. 100 40430 .. 0.974
SC4OD .. 1-25 40486 .. 0.95
SC4ID .. 1-20 40528 .. 0.721
SC45D .. I -SO 40430 .. 140
SC46D .. 1.42} 40432 .. 1.374
SC5OD .. 2.00 40512 .. 1.45
Economy Range Triacs
TC4/I0 (Pressfit) 4 amp 100 PIV ..
TC4/20 (Pressfit) 4 amp 200 PIV ..
TC4/40 (Pressfit) 4 amp 400 PIV .. ..

DIALS
MPT20 0-40
MPT28 0-374
MPT32 0175
MPT36 0.37}
ST2 0.21
40583 0.274

.. 0.75
.. .. 0.875

2N2148 0.574
2N2 1 60 0.571
2N2I 93 0.40
2N21 93A 0-421
2N2I 94A 0-30

2N3905 0-371
2N3906 0-371
2N4058 0.17
2N4059 0.10}
2N4060 0-12;

ACY21 0.25
ACY22 0-20
ACY28 0-20
ACY40 040
ACY41 0-25

BDI32 085
BDYIO 1.371
BDYII 1.624
BDYI7 I -SO
BDYI8

BSY9O 0.575
BSY95A 0.125
BSW4 I 0-421
BSW70 0271

0-75

NKT80213 0-915
NKT80214 0-921
NKT80215 0.924
NKT80216 0-924
OC20 0-75

INTEGRATED CIRCUITS
SEE OUR ADVERTISEMENT ON OPPOSITE PAGE.
SHOWING NEW I.C.s AT NEW LOW PRICES.

2N22I 7 0.271
2N2218 0-23
2N2219 0-23
2N2220 0-25
2N2221 0-25
2N2222 030
2N2297 030
2N2368 0-171
2N2369 0-17i
2N2369A 0-171

2N4061 0.12}
2N4062 0-111
2N4244 0.474
2N4245 0-421
2N4254 0-425
2N4255 0-421
2N4284 0.174
2N4285 0-171
2N4286 0-17k
2N4287 0.171

ACY44
ADI
AD149
ADI50
ADI61
ADI62
AF
AF
AF

0.40
40 0524

0-574

0-624,
,1:1.4.,,.-"'

06 0-421
14 0-25
15 0.25

BDYI9 11:911
BDY20 1.}7}
BDY38 0-974
BDY60 1-25
BDY6 1 1-25
BDY62 1-00
BFI 15 025
0E117 0.475
BFI63 0,375
BF167 0-18

CC412141 0-271
C425 0-55
C426 040
C428 0'374
DI 31-1 0.62}
D4ONI 0-75
ME0402 0-25
ME0411 0.224
ME0412 0-25
ME0413 0.225

0C22 0-50
0C23 0.60
0C24 0.60
0C25 0 SO0C26 0.2710.60
0C28 0'624
0C29 0-621
0C35 0-50
0C36 0-621
0C41 0-225

THYRISTORS
PIV 50 100 200 300 400IA 045 0-27 i 0.371 0-40 0-47/
4A 0 40 045 0-55 --7A - 0-87} 0-925 1.121
TIC47 0-6 amp. 200 PIV 0-55. T1C44-0 6 amp 50 PIV 0.29
Also 12 amp 100 PIV 0-75; 2N3525 at LI ill.

' 2N4444 L1.91
2N2410 0-421
2N2483 0-271
2N2484 0-321
2N2539 0-221
2N2540 0-211
2N2613 0-35
2N2614 0-30
2N2646 0-521
2N2696 0-321
2N2711 0-25
2N27I2 0-25
2 N27I 3 0.2.74

0-302N2714Vero
2N2865 0-621
2N2904 0-30
2N2904A 0-311

2N4288 0-171
2N4289 0.171
2N4290 0-171
2N4291 0 -Ill
2N4292 0.12i
2N4303 0-475
2N5027 0-525
2N5028 0-575
2N5029 0-471
2N5030 0-424
2N5I72 0-124
2N5I74 0'521
2N5I75 0.521
2N5176 0.45
2N5232A 0-30
2N5245 0.45

AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
A0239
AF279
AF280

16 0-25
17 0-25
18 0.611
19 010
24 13-225
25 0-20
26 0-20
27 0.171
39 0-371
78 0421
79 0-725
80 0-521
81 0 42/

0.424
0.471
0'624

BFI73 0.19
BF177 0-30
8E178 0-30
BR 79 030
BFI 80 0,35,
Balgil ,,, ..,1

-."-'BEI 84 0-25
13E185 0-421
13E194 0-17}
BFI 95 0.15
BF 196 0-15Barr 0-IS.
8E198 015
BF200 0-511
8E224 0-14
BF225 0-19

ME I 120 0-25
ME4001 0.15
ME4002 0.15
ME4003 0-20
ME4101 0-15

4 -

ME 102 0 174
ME4I 03 0 -IS
ME6I 01 0-10
MJ400 1.075
MJ420 1 -Ill
MJ42I I-12}
"33 1 -02}
M1440 (:).95

MJ48° 0.971
11.1481 145

0C42 0.25
0C44 0-20
0C45 0-121
0C46 0-15
0070
0071

0-15
0.12}

72OC 0-12}
0074 0-3240075 0.22i-
0076 0-12}
0077 0-30
OM 0.20
OC8ID 0-221
0083 0.25
0084 0-25
OC139 0-321

VEROBOARD

2
3

31
2+
3}
5'
31
5'
25

Vero
Many

x 3f"
x 5'
x 31"
x 5'
x 17' ..
x 17'

x 17' ..
x 17' (Plain)

x 17' (Plain)
x 17 (Plain)
Pins (Bag of 36) L0-10.
Cutter L0.45. PM
more sizes Veroboard

.15 Matrix 1 Matrix
.. 0-17 023
.. 0-25 0-25

045 0.25
0.30 0.29
0.58 -
0.80 1.02

. 1-31- 0-64
0.87 --

(-1 or -15 Matrix)
Insertion Tools (.1 and .15 matrix) at Li255

in stock
2N2905 0-374
2N2905A 0.40
2N2906 0.25
2N2906A 0-271
2N2907 0-30
2N2923 0.15
2N2924 0.15
2N2925 0.15
2N2926

Green 0.14
Yellow 0-121
Orange 0 Ill

2N3011 030
2N3014 0321

2N5246 0.421
2N5249 0-671
2N5265 3-25
2N5266 2.75
2N5267 - 2.62}
2N5305 0.37}
2N5306 0.40
2N5307 0-371
2N5308 0-371
2N5309 0-621
2N5310 0-421
2N5354 0-27}
2N5355 0-171
2195356 0-321

AF211 0321
ASY26 045
ASY27 0-375
ASY28 0-271
ASY29 0271
ASY26 0-25
ASY50 0-25
ASY5 I 0321
ASY53 045
ASY54 0-25
ASY62 0.25
ASY63 0-171
A5Y72 0-25
ASY83 0-25

BF237 0.23
8E238 043
8E244 0-23
8E259 0-65
BFW6I 0.47/
BFXI2 0-121
8FXI3 0-221
BFX29 0-30
BFX30 0-30
BFX43 0-37}
BFX44 0-371
BFX68 0.67}
BFX84 0-25
BF X85 0.321

MJ490 1.00
.111.,2"'A),

1.375

.-. 4.11
1114502 4.44
M11800 2.171
MJE340 0-621
MJE520 0.60
MJE521 0.73
MJE2955 1.375
MJE3055 0.874
MPF IO2 0.424
MPF 1 03 0-375
MPFI04 0.374
MPF105 0.371

OC140 0-321
0C170 0-30
0C171 0.30
0C200 0.40
0C201 0-60
0C202 0-75
0C203 0-421
0
0C205C204

0-424
0.90

0C207 0.75
OCP71 0.42/
ORP 12 0.625
ORP6I 0-504

RESISTORS f W. & 4 W. E24 Series.
Carbon Film i W., 1 W. 2 W. E12. Series.
4 watt 5% .. .. 0-01 I watt 10% .. 0.024..}watt

1

.. .. 0.01i }watt M/Oxide 2% 0-045%
02 watt 10% .. .. 006 }watt 5% .. .. 0.01

Wire Wound i
2} watt 5% (up to 270 ohms only) .. .. 0.07
5 watt 5% (up to 12k ohms only) .. .. 0.09
10 watt 5% (up to 25k ohms only).. .. 0.10

2N3053 0.18
2N3054 0.46
2N3055 0.62
2N3133 0-30
2N3I34 030
2N3135 045
2N3I36 0-25
2N3340 0971
2N3349 1-30
2N3390 0-25

2N5365 0-471
2N5366 0-321
2N5367 0.571
2N5457 0-371
25005 0.75
25020 2-00
25102 0.50
25103 0.25
25104 0-25
25501 0.321

ASY86 0-321
ASZ2I 0421
AUI03 1-25
BC107 0-10
BC I08 0.10
BC109 0.10
BC113 0.15
BCI 14 0.15
BCII5 0.15
BC I 16 0.15

BFX86 0.25
BFX87 0-171
BFX88 0.25
BFX89 0-621
BFX93A 0.70
BEY10 0.321
BFYII 0-411
BFYI7 0-225
13FY113 0-324
EIFY19 0-324

MPS3638 0.321
NKT0013 0.471
NKTI 24 0.421
NKTI 25 047}
NKTI26 0.271
NKTI 28 017}
NKTI 35 0.274
NKTI 37 0321
NKT210 0.30
NKT2II 0-30

P346A 0.225
TIS34 0-621
TIS43 0-40
TIS44 0-10
TIS45 0-10
TIS46 0-11
TIS47 0-11
TIP29A 0.50
TIP30A 0.60
TIP3 I A 0.624

"SCORPIO!,
Capacitor discharge ignition system. (as published in
Practical Electronics, Nov. 1971).

COMPLETE KIT E10.00 P. & P. 50p.
2N339I 020
2N339I A 0-30
2N3392 0-171

25502 035
25503 0-271
3N83 0.40

BCI I 6A 0.15
BCII8 0-10
BCI21 0-20

BEY20 1.60
BEY21 0-421
BFY24 0.45

NKT2I2 0-30
NKT2I3 0.30
NKT2I4 0214

TIP32A 0-75
TIP33A 1 .02+
TIP34A 2.05 OPTOELECTRONICS

PANEL METERS
38 Series -FACE SIZE 42 x
42 mon. All prices for 1-9
pieces. All meters D.C. t

5 Milliamp 1.60
10 ., 1-60
50 1-60

100 " 1-60

Log. or Lin. With switch .. .. .. 0-25
Wire -wound Pots (3 watts) 038
Twin -Ganged Stereo Pots. (Log. and Lin.) Less Switch 0.40

MINITRON 7 SEGMENT INDICATOR TYPE 30155 .. C2130
DRIVER FOR ABOVE (SN7447) £ 1.00
GNP -71114 SIDE VIEWING COLD CATHODE NIXIE TUBE (I801.) E13.75 only

50 Microarnp 1.10 500 1.60
00 .. 1-90

200 .. 1-75
500 .. 1-65
50-0-50 I -90

100-0-100 115

I Amp" 1.60
5 1...

10 Volts 1'60.,,

20 1...
50 1.60

HEAT SINKS E
4-8' x 4' x I'I Finned for. Two TO -3 Trans. .. 0.48
4.8- x 2' x ' Finned for One TO -3 Trans. .. 033
For SO -I 0.05 P For TO -5 0-05 Finned
For TO -18 0.05 Finned For TO -I 0.05 Finned

NEWS! NEWS! NEWS!
Our associate company CONCORDE INSTRUMENT Co.500-0-500 1.60

1 Milliamp 1.60
300 .. 1 -60
500 1-60 ZENER DIODES E is now a franchised distributor for SIEMENS, JERMYN

MULLARD C280 M/FOIL CAPACITORS
0-01. 0-022, 0-033, 0.047 3p 0'068, 0-1 4p each. 0.15, 012,

10 Wattt(fr(fom 2.7v to 200v) .. .. .. 0.22
10 Watt (from 3-9v to 100v)

IND., SSDI and THOMSON C.S.F.
0-33 Sp each: 0-47 9p. 0.68 I I p. 14,5 149. I .5pF 21p 20 Watt BZY93 Series (from 7.5y to 75v) .. 0.52
2.2pF 25p THERMISTORS (MULLARD)
PRESETS Carbon Miniature and Sub miniature. Vertical Antex 15W. Soldering Iron .. .. .. .. 1.70 R53 (STC)

1-271
VAI010 0.12
VA1015 0'19

VA1039 0IS VAI077 020
and Horizontal. 0.1 watt, 0.2 watt, all at 0.06 each. 0.3
watt 0-075. POSTAGE AND PACKING CHARGES KI51 (Sie-

mess) IK
VA1033 012
VA1034 0.22

VAI040 0.12
VAI 053 0.20

VAI091 0-13
VAI096 0-13

CARBON POTENTIOMETERS E

Log. or Lin. Less switch .. .. .. 0-16
EUROPE 0.25 (minimum)
OVERSEAS (AIR) .. LETTER 0-65: PARCEL LI-90

0.12
VAI005 0-15

VAI037 0-13
VAI038 0.13

VA 1066 0.20
VA1074 0-13

VA 1097 0-13
VA3705 0-95

ALL PRICES SUBJECT TO ALTERATION WITHOUT

Telex 21492 A. MARSHALL
Tel: 01-452 0161/2/3 28 CRICKLEWOOD

PRIOR NOTICE

& SON LTD SEND 15p NEW COMPREHENSIVE
PRICE LTS

CALLS WEISLC

BROADWAY, LONDON, N.W.2 Hours: 9-5.30 pm Mon -Fri 9-5 pm Sat
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El. PR
TELEPHONE DIALS

Standard Post Office type

Guaranteed in working order

ONLY 50p
COMPLETETELEPHONES

NORMAL HOUSEHOLD TYPE
AS SUPPLIED TOTHE POSTOFFICE
EX. G.P.O.

NOW at only 95p
P & P 35P EACH

NEW TESTED AND GUARANTEED PAKS
B2 A Phot Cells, Sun Batteries,

4 0.3 to 0.5V. 0.5 to 2mA 50p

819 4
1N4007 Sil. Rec. diodes.
1,000 PIV lamp plastic

881 A n Reed Switches, mixed types
I U large and small

50p

50p
899 ... Mixed Capacitors. Approx.

20U quantity, counted by weight 50p
H4 Mixed Resistors. Approx.

250 quantity, counted by weight 50p
H7 Wirewound Resistors. Mixed

40 types and values 50p
HI BY 127 Sil. Recs.

4 1000 PIV 1 amp. plastic
H9 n OCP71 Light Sensitive

 Photo Transistor

50p

50p
1112 NKT 155/259 Germ. diodes,

50 brand new stock clearance 50p
918

U0071/75
uncoded black glassn

I type PNP Germ.

HI9 1n
OC81/81D uncoded white glass

U type PNP Germ. 50p

H28 20
0C200/1/2/3 PNP Silicon
uncoded TO 5 can

H29 ,n 0A47 gold bonded diodes
LU coded MCS2

50p

50p

NEW UNMARKED UNTESTED PAKS
BOB Gme,rgalnai:smwDpiecides

50p
883

200 aTrans.IltypesN PN, NP

manufacturers'P.
i rl ande. jectsGerm. 50p

884 1 00
Silicon Diodes D0-7 glass
equiv. to 0A200, 0A202 50p

898 Sil. Diodes sub. min.
50 IN914 and 15916 types 50p

888 Sil. Trans. NPN, PNP equiv. to
50 0C200/1, 25706A, BSY95A, etc._ 50_p

81 Germanium TransistorsEn
PNP. AF. and RF. 50p

HI 250mW Zener Diodes
40 DO -7 Min. Glass Type 50p

810 Mixed volts, 1-} watt Zeners.
25 Top hat type 50p

H17 3 Amp. Silicon Stud
LU Rectifiers. Mixed volts 50p

1115 nn Top Hat Silicon Rectifiers.
JU 750mA Mixed volts 50p

H16 Experimenters' Pak of
Integrated Circuits. Data supplied 50p8

620 BY126/7 Type Silicon Rectifiers. En
20 1 amp plastic Mixed volts "'UP

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This en-
capsulated block will turn any
0-1 mA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system

£1 each
fit

-PAK
OUR VERY POPULAR 3p TRANSISTORS

FULLY TESTED & GUARANTEED
TYPE "A" PNP Silicon alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMI -CONDUCTORS

£ p
AC107 0.15 0C170
AC126 0.15 0C171
AC127 0.17 0C200
AC128 0.15 0C201
AC176 0.20 2G301
ACYT7 0.20 2G303
AF239 0.30 25711
AF186 0.20 251302-3
AF139 0.30 251304-5
BC154 0.20 251306-7
BC107 0.10 251308-9
BC108 0.10 2N3819FET
BC109 0.10 Power
BF194 0.15 Transistors
6E274 0.20 0C20
BEY50 0.15 0C23
BSY25 0.13 0C25
BSY26 0.13 0C26
BSY27 0.13 0C28
BSY2B 0.13 0C35
BSY29 0.13 0C36
BSY95A 0.10 AD149
0C41 0.15 AUY10
0C44 0.13 2S034
0C45 0.10 253055
0071 0.10 Diodes
0072 0.10 AAY42
0081 0.13 0A95
°C81 D 0.13 0A79
0083 0.18 0A81
0C139 0.13 1N9114
0C140 0.15

F.E.T. PRICE BREAKTHROUGH ! !

This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823D. It is also an excel-
lent replacement for the 2N3819.

Data sheet supplied with
device.

1-10 30p each, 10-50 25p
each, 50+20p each.

BULK BUYING CORNER

p
0.23
0.23
0.25
0.25
0.13
0.13
0.50
0.15
0.17
0.20
0.22
0.45

0.50
0.30
0.25
0.25
0.30
0.25
0.37
0.30
1.25
0.25
0.50

0.10
0.09
0.09
0.09
0.07

NPN/PNP Silicon Planar Transistors, mixed, untested, similar
to 2N706/6A/8. BSY26-29, BSY95A, BCY70. etc. £4.25 per
500; £8 per 1.000.

Silicon Planar NPN Plastic Transistors, untested, similar
to 253707-11. etc., £4.25 per 500: £8 per 1,000.

Silicon Planar Diodes, DO -7 Glass, similar to 0A200/202,
BAY31-36. £4.50 per 1,000.

NPN/PNP Silicon Planar Transistors, Plastic TO -18, similar
to BC113/4. 8C153/4, 8E153/160, etc., £4.25 per 500:
£8 per 1,000.

OC44, 0055 Transistors fully marked and tested, 500+ at
8p each: 1.000+ at 6p each.

0071 Transistors, fully marked and tested, 500+ at 6p
each: 1.000+ at 5p each.

3823E Field effect Transistors. This is the 2N3823 in Plastic
Case, 500+ 13p each; 1,000+ 10p each.

1 amp Miniature Plastic Diodes:
1N4001, 500+ at 4p each. 1.000+ at 3p each.
154004. 500+ at 5p each, 1,000+ at 4p each.
154006, 500+ at Bp each. 1.000+ at 5p each.
154007, 500+ at 13p each, 1,000+ at 7p each.

FREECATALOGUE

for TRANSISTORS,
RECTIFIERS,

DIODES,

INTEGRATED

CIRCUITS AND
FULL PRE-PAK

LISTS

RELAYS FOR
Various Contacts and Coil Resit f
lances. No individual selection
Post& Packing 25p.

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

Designed to give 25kV when used with PL509 and PY500
valves. As removed from colour receivers at the factory.

NOW ONLY 50p each
post and packing 23p.

Quantity 1-10 10-50 50+
BB105 Varicap Diodes 10p 8p 6p
0071 or 72 Fully Tested Unmarked 5p 5p 4p
Matched Sets 1-0C44 and 2-0C45's.

Per Set. 25p 20p 15p
Matched Sets of 0C45's 1st and

2nd IF 15p 12p 10p
0A47 Gold -Bonded Diodes. Marked

and Tested 3p 3p 2p
1 -watt Zener Diodes 7.5. 24, 27. 30.

36, 43 Volts 5p 4p 3p
10 -watt Zener Diodes 5.1, 8.2, 11.

13, 16. 24. 30, 100 Volts 20p 17p 15p
Micro Switches, S/P. C/0 25p 20p 15p
1 -amp Bridge Rec's. 25 -volt 25p 22p 20p

INTEGRATED CIRCUITS
SL403D Audio Amp., 3 -Watts 2.00 1.95

25p 20p709C Linear Opp. Amp.
Gates, Factory Marked and Tested

by A.E.I.
J. K. Flip -Flops Factory, Marked

and Tested by A.E.I.
557490 Decade Counter
UL914 Dual 2 I/P Gate

1.80
15p

25p 22p 20p

40p
50p
40p

35p
45p
35p

30p
40p
30p

LOW COST DUAL INLINE I.C. SOCKETS
14 pin type at 15p each.
16 pin type at 16p each.

BOOKS
We have a large selection of Reference and Technical Books
in stock.
These are just two of our popular lines:
B.P.1. Transistors Equivalents and Substitutes 40p, this
includes many thousands of British. U.S.A.. European and
C.V. equivalents.

The Iliffe Radio Valve and Transistor Data Book, 9th
Edition 75p.
Characteristics of 3,000 valves and tubes, 4,500 Transistors.
Diodes, Rectifiers and Integrated Circuits.
Send for lists of these English publications.

BUMPER BUNDLES
These parcels contain all types of surplus electronic corn-
ponents, printed panels, switches, potentiometers, transistors
and diodes, etc.

2 LBS IN WEIGHT FOR £1
Post and packing 25p.

11111 IIII 111%

Please send me the FREE Bi-Pre-Pak Catalogue.

NAME

ADDRESS

IMINIMUM ORDER 50p CASH WITH ORDER PLEASE.
Add 10p post and packing per order. OVERSEAS ADD
EXTRA FOR POSTAGE.

11111111111111111Millnal

U

I

BIPPREEPAK LT DEPT. 8, 222-224 WEST ROAD, WESTCLIFF ON -SEA, ESSEX

TELEPHONE: SOUTHEND (0102146344
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PANEL
METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS,
EDUCATIONAL AUTHORITIES, ETC.

 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN STOCK  OTHER
RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS BAKELITE PANEL METERS

SODA £.260
50-0-50µA £3.45
100µA . £3.20
100-0-100pA

10 amp
15 amp
20 amp
30 amp. .

50 amp
5V. D.0

£3.45
500µA £3.35
1mA £310

TYPE SW. 100

100 x 80 mm.

20V. D.C.
50V. D.C.
300V. D.C.
1 amp. D.C.
5 amp. D.C.
300V. A.C.
VU Meter

£310
£310
£3.10
£310
£310
£3 '10
£3.75

TYPE S-80
80 mm.

square fronts

SODA
50-0.50µA £3

Ea
10
20

50V. D.C. .. £2'60
100µA . £275 300V. D.C... £2'60
100-0-100pA £310 1 amp. D.C. £2'60
500µA £300 5 amp. D.C. £2'60
1mA £260 300Y. A.C... £2'60
20V. D.C. £2'80 VU Meter .. £3'37

"SEW" CLEAR PLASTIC METERS
Type MR.85P. 4191. x 411n. fronts.

10mA
50mA
100mA
500mA

50pA
50-0-50µA
100gA
100-0-100µA
2000A
500pA
500-0-500mA
1mA
1-0-1mA
SmA

£3.
£3.1600
£3.10
£300
£300
£290
£2.80
£2.80
£2.80
£280

15 amp.....
30 amp, ....
20V. D.C. ..
bOV. D.C. ..
150V. D.C...
300V. D.C...
15V. A.C.
300V. A.C...
S Meter 1mA
VU Meter ..
1 amp. A.C.
5 amp. A.C.
10 amp. A.C.
20 amp. A.C.
30 amp. A.C.

£280
£280
£2.80
£2.80
£280
£2.80
£2.80
£2.90
£2a0
£280
£2.80
£280
£280
£2.80
£287
£360
£280
£280
E280
£2-80
E2-80

Type MR.52P Me. square fronts.
50µA
50-0-50µA
100µA
100-0-100µA

500pA
lmA
5mA
10mA
50mA
100mA
500mA
1 amp.
5 amp.

Ea 10
£260
£260
£2 50
£2 30
£2'00
E200
£2'00
£2.00
£200
£200
£2'00
£2'00

10V. D.C. .. £2'00
20V. D.C. .. £2'00
50V. D.C. . , £2'00
300V. D.C... £2'00
15V. A.C. £2'10
300V. A.C... £2'10
S Meter 1mA £210
VU Meter .. £320
1 amp. A.C. £2'00
5 amp. A.C. £2'00
10 amp. A.C. £2'00
20 amp. A.C. £200
30 amp. A.C. £2'00

Type MR.65P. 31-n. x 3/in. fronts
50µA £3'37 10V. D.C. £2 20
50-0-50gA £2'75 20V. D.C. .. £2.20
100pA £2.75 50V. D.C. .. £220
100-0-100pA £2 '65 150V. D.C... £2'20
200gA £2.65 300V. D.C... £220
500pA £240 16V. A.C. £230
500-0-500µA £2 20 50y. A.C. . £2'30
lmA £220 150V. A.C... £230
5mA £2'20 300V. A.C... £2.30
10mA £2.20 SOOV. A.C... £2'30
50mA 22 20 S Meter 1mA £237
100mA £2'20 VU Meter .. £3.37
500mA £2'20 30mA A.C. £2.20

£2'20 100mA A.C. £2'20
E2'20 200mA A.C. £220
£220 500mA A.C. £2'20
£220 1 amp. A.C. £220
£2'20 5 amp. A.C. £2'20
£2'30 10 amp. A.C. £220
£250 20 amp. A.C. £2 20
£220 30 amp. A.C. £220

s,- MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Type ED 107
Size overall 100mm
x 90mm x 108mm
A new range of high
quality moving coil
Instruments ideal for
school experiments and
other bench applica-
tions. lin. mirror scale.
The meter movement le

easily accessible to demonstrate internal working.
Available in the following ranges: -
50µA £500 lov d.c. £4.40100A 14.65 20V .... £4.40
1mA £4.40 50V d.c. £440
20-0-50µA £4.65 300V d.c. .. £4.40

£4-40 Dual range
lA d.c £4.40 500mA/5A d.c. £4.65
5A d.c £4.40 5v/50V £465

SODA
50-0-50µA .
100pA
100-0-100pA
200µA
500µA
500-0-500pA
1mA
5mA
10mA
50mA
100mA
500mA
1 amp.

Type MR.38P. 1 21/32in. square fronts.

50p.A
50-0-50µA ITV
100pA 41.90
100-0-100pA £1.75
200µA .. £1.75
500µA .. £1.65
500.0-500pA £1.59
1mA £180

£1.60
2mA £160
5mA 41.80
10mA £1.60
20mA 2160
50 1
100mA 1

mA
.6600££.10

150mA £1.60

200mA ....
300mA ....
500mA ....
750mA ....

10 amp.....
3V. D.0
10V. D.C.
ISV. D.C.
20V. D.C.
100V. D.C
150V. D.C
300V. D.C
500V. D.C
750V. D.C
15V. A.C.
50V. A.C.
150V. A.C

500V. A.C...
ES Meter 1mA
VU Meter ..

£1 80
£1.60
£1.60
11130
£1.60
£1.60
21-60
£160
£1-60
£1.60
£1.60
£1.60
£1.60
£160
1110
£1.60
£1.60
£1-70
£1.70
21-70
£1.70
£1.70
£1.70
£2.10

Type MR.45P. 21a. square fronts.
£2'25
£2.10 IOV. D.C.
E2.10 20V. D.C...
£1'87 50V. D.C. ..
£1'87 300V. D.C...
£1'75 15V. A.C.
£1.70 300V. A.C...
£1 '70 13 Meter 1mA
£1.70 VU Meter ..
£1'70 1 amp. A.C.
£1.70 5 amp. A.C.
£1.70 10 amp. A.C.
£1 '70 20 amp. A.C.
£1'70 30 amp. A.C.

£1.70
El 50
El 50
41 50
El 50
£1'80
£1.80
21.85
£225
£1.70
£1.70
£1.70
21.70
21.70

"SEW" BAKELITE
PANEL METERS

Type MR.65. 3/in. square fronts.

25µA £3-50
50p,A £275
50-o-sota £235loota 22$5
100-0-loomA £2'25
500µA £.220
1mA £195

£195
5mA £1 '95
10mA il'95
50mmA A

£
£11'95.95

100

500mA
1 amp.
2 amp.
5 amp.

3(1 amp....
50 amp. ....
5V. D.0
10V. D.C.
20V. D.C.
50V. D.C.
150V. D.C
300V. D.C
30V. A.C.
50V. A.C.
150V. A.C.
300V. A.C.
500V A.C.
1 amp. A.C.
5 amp. A.C.
10 amp. A.C.
20 amp. A.C.
30 amp. A.C.
50 amp. A.C.
VU Meter

£195
21.95
21.95
£1.95
£1.95
£1.95
£195
41 95
£1 95
£1.95
21.95
£1.95
El 95
£1. 95
£1.95
£1. 95
£1.95
£1.95
£1.95
£1.95
£1.95
£1.95
£1.95
£1.95
0.10

EDGWISE METERS

Type P.E.70. 317/32in. x 115/32in. x 21 in. deep.
50µA ..... £3.10
50-0-50µA £3'00
100p,A .... £3.00
100.0-100µA £2.90
200µA £290

Noith .... £2.75
1mA E245
300V. A.C £2'45
VU Meter £3.40

Send for illustrated brochure and
further details on all Sew Panel
Meters -Discounts for quantities

M U LT IMETERS fop EVE/ZYpurpose,/
ROUND SCALE TYPE PENCIL

TESTER MODEL TS.68

Completely portable, simple to use pocket sized
tester. Ranges: 0/3/30/300v A.C. and D.C. at
2,000 o.p.v. Resistance 0.20K ohms. Only £1.97.
P. & P. 13p.

HIOKI MODEL 730X
30,000 O.P.V. Overload pro-
tection. 6/30/60/300/600/1200
VDC. 12/60/120/600/1200
VAC. 60 µA/30 mA/300 mA.
2K/200K/2 megohm. -10 to
+63 db. 88.80. P. & P. 15p.

SKTWOOD SW -500
50 K 0, /Volt. Mirror scale
D.C. volts: 0.6/3/12/30/
300/600. A.C. volts:
3/30/300/600. D.C. cur-
rent: 20µA/6/60/600mA.
Resistance: 10K/100K/1
Meg. Decibels: -20 to
+ 57 dB. £7.50,
P. & P. 15p.

370 WTR MULTI METER
Features A.C. current ranges.
20,000 o.p.v.
0/5/25/10/50/250/500/1000 V
DC.
0/2.5/10/50/250/500/1000 V AC.
0/5011A/1/10/100MA/1/10 Amp
DC.
0/100MA/1/10 Amp AC.
0/5K/50K/500KOMEG/SOMEG.
- 20 -I- 62 db.
£15, P. & P. 25p.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20 cps to 200 kc/s. on 4 bands. Square
20 cps to 30 kc/s.
Output impedance
5,000 ohms, 200/
250 v. A.C. opera-
tion. Supplied brand
new and guaran-
teed with instruc-
tion manual and
leads. 417.50.
Cam 370p.

TE-20 D RV SIGNAL
GENERATOR
Accurate wide range signal
generator covering 120 Ke/s-
500 Mc/s on 6 bands. Directly
calibrated Variable R.F.
attenuator, audio output.
Xtal socket for calibration.
220/240V. A.C. Brand new
with instructions. £15. Carr.
370. Size 140 x 215 x 170
MITI.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high -quality port-
able instrument. Sine
1 Hz to 100 KHz. Square
20 Hz to 20 KHz. Out-
put max. +10 db (10
K ohms). Operation
220/240 v. A.C. Size
215 mm x 150 mm x
120 mm.

Price £27.50
Carr. 25p.

240° WIDE ANGLE
1mA METERS
MW1-6 60mm. square 0.071
MWI-8 80mm. square £4 '971

P. & P. extra

TRANSISTORISED L.C.R. A.0 MEASURING
BRIDGE.

A new portable
bridge offering ex-
cellent range and
accuracy at low cost.
Ranges: R. 1 0-
11.1 MEG 0 8
Ranges ±
L. 1µH-111 HEN
RIES. 6 Ranges
2%. C. 10PF±
1110MFD. 6 Ranges
± 2%, TURNS RATIO 1 an000-i :moo.
6 Ranges ±

° .
Bridge voltage at 1,000 CPS.

Operated from 0 volts. 1009A. Meter indication.
Attractive 2 tone metal case. Size 70' x x 2'
£20. P. & P. 25p.

-44

230V/240V SMITHS SYN-
CHRONOUS GEARED
MOTORS
Built-in gearbox. All brand
new and boxed. 60 RPM CW ;
30 RPM CW; 2R/HR ACW;
2R/FIR CW; 8R/DAY CW;
10 RPM CW; 2011/HR ACW.
SOP each. Post 12p.

MODEL 1092 Testmeter.
5,000 O.P.V.
0/3/15/150/300/1200 V. D.C.
0/6/30/300/600 V. A.C.
0/300µA/300 MA
0/10K/1 mega
Decibels -10 to +16 db
£2'75 each + 15p P. & P.

HIOICI MODEL 700X
100,000 O.P.V. Overload pro-
tection. Mirror scale. 3/6/12/
1.5/3/6/12/30/60/120/300/
600/1200 VDC. 1-5/3/6/12/
30/60/150/300/600/1200 VAC.
15 /30µA/3 /6 /30/60 /150 /300
mA. 6/12 AMP DC. 21C/200
K/2 Meg/20 megohm. -20 to
+63 db. £13.50. P. & P. 20p

Model S-100TR MULTI-
METER/TRANSISTOR
TESTER 100,000 o.p.v.
MIRROR SCALE/OVER-
LOAD PROTECTION
0 I12-6/3/12/30/120/600
V DC.
0/6/30/120/600 V. AC.
0/12/6000A/12/300MA/12
Amp. DC.
0/10K/1 MEG/100 MEG.
- 20 to + 50 db. 0.01 - mfd.
Transistor teeter measures Alpha, beta and Ico.
Complete with batteries, instructions and leads.
£13.50. P/P 25p.
TMK MODEL TW-60K 46 ranges,
mirror scale, 50K/Vol. D.C. 5K
Volt A.C. D.C.: Volts 125, 25,
125, 2.5, 5, 10. 25, 50, 125, 250,
500, 1000V, A.C. Volts: 1.5, 3, 5,
10, 25. 50, 125, 250, 500, 1000V.
D.C. Current: 25, 50uA, 2.5, 5, 25.
50, 250, 500mA, 5, 10 amp.
Resistance: 10K, 100K, 1 MEG.
10 MEG D. Decibels: -20 to
+815 dB. a450. P. & P. 17IP.

HT100/34 MULTIMETER
Features A.C. current rang..
100,000 o.p.v. Mirror Scale,
Overload protection.
0/.5/2.5/10/50/250/500/1000 V

DC.
0/2.5/10/50/250/1000 V AC.
0/10/250uA/25/25/250 MA/10

Amp DC.
10 Amp AC.
0/20K/200K/2MEG/20MEG. - 20 + 62 dh.
£12.50. P. & P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Model 11437 10,000 o.p.v.
A first class versatile
Instrument nianufactured
in U.S.S.R. to the highest
standards. Ranges: 25/
10/50/250/500/1000v
D.C. 2-5/10/50/250/500/
1000v A.C. D.C. Current
100 wA/1/10/100 mA/1A.
Resistance 3(10 ohms/
3/30/300K/3M R. Com-
plete with batteries, test
leads, instructions and
sturdy steel carrying
case.
Our Price s5.97. P. & P. 25p

TO -3 PORTABLE OSCILLOSCOPE. 3" TUBE
Y amp. Sensitivity. .1v
p-p/CM. Bandwidth 1.5 cps
-1.5 MHZ. Input imp.
2 meg 11. 25 PF. X amp
sensitivity. Ov p-p/CM.
bandwidth 1.5 cps. -800
KHZ. Input imp. 2 meg 0
20 PF. Time base. 5 ranges
10 cps -300 KHZ. Syn-
chronization. Internal/ex-
ternal. Illuminated scale.

40 x 215 x 330 mm. Weight Inlbs. 220/240 V.
A.C. Supplied brand new with handbook
£37.50. Carr. 506.

HONEYWELL
DIGITAL
VOLTMETER
VT.100
Can be panel or bench mounted. Basic meter
measures 1 volt DC, but dan be used to measure a
wide range of AC and DC volt, current and ohms
with optional plug in cards. Specification:
Accuracy: .. 0.2, .. 1 digit. Resolution: 1 my.
Number of digits: 3 plus fourth overrange digit.
Overmnge: 100+ (up to 1299). Input impedance:
1000 Meg ohm. Measuring cycle: 1 per second.
Adjustment: Automatic zeroing, full scale adjust-
ment against an internal reference voltage.
Overload: to 100v. D.C. Input: Fully floating
(3 poles). Input power: 110-230v. A.C. 50/60 cycles.
Overall size: 511in.  X 2 13/16in. x 8 3/16in.
AVAILABLE BRAND NEW AND FULLY
GUARANTEED AT APPROX. HALF PRICE

£49.974 Carr. 50p.

G. W. SMITH
& Co. (Radio) Ltd.

ALSO SEE NEXT TWO PAGES
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11/-f/ leff/Pilinfli
SAVE UP TO
33Ji% OR MORE
SEND S.A.E. FOR.

DISCOUNT 'PRICE LISTS

AND PACKAGE OFFERS!

RECORD
DECKS
B.S.R.
Mini Mono: £4'97

MP60C129/ £6 70
£10 75 £1050

610 £1465 £1345
510 £11 85 £18-90
310 E9 65 £2395
810 £3447 £26 50
MP60 TPD1 £1765 £3295
MP60 TPD2 £1585 £2995
610 T.P.D.1 £2007 £45.95
510 T.P.D.1 £1875
210 Package. EgH.T.70£1555 0L69/2 £1897H.T.70 Package 111.69/2P £2495£2250 GL72 £2295THORENS GL72P £29 9b
TD125 £59'85 GL75 £2895
TD125AB £9425 GL75P £3595
TX25 £6.70 LID72 £3'75
TD150 £2920 L1D75 £3.95
TD150A II £3450 GI.85 £4795
TD150AB II £4025 GL85P £5595
TX11 £377 LID85 £4 95
GARRARD 0101 £22 80
2025 TIC £850 099 £19.95
3000 £750 PIONEER
3500. g9.75 PL12AC £36 50

I Mono  Stereo Cartridge
All other mode s less Cartridge
Carriage 50p extra any model.

SP25 III
FIL6513
AP76
81,72B
81.75B
8L95B
401
Zero 100A
Zero 1008
GOLDRING

RECORD DECK
PACKAGES
Decks supplied ready
wired in teak veneered
plinth and cover fitted
with cartridge.
Garrard 2023 T/C with

Sonotone 9TAHCD
Garrard SP25 III/Sonotone 9TAHCD
Garrard SP25 HI with Goldring 0800
Garrard SP25111/Shure M75-6
Garrard AP76/Shure M75-6
Garrard AP76 with Goldring 0800
BSR MP60 with Audio Tecludea AT.55
Goldring GL72 with Goldring 0800
Goldring GL75 with Goldring 0800
Goldring GL75 with Goldring G800E

Carriage 50p extra any model

£1395
£1595
£1895
£1995
£3095
£29.95
£2100
£3750
£4250
£46.65

1021 STEREO LISTENING STATION

For balancing and gain
selection of loud-
speakers with additional
facility for stereo head-
phone switching. 2 gain
controls, speaker on -off
slide switch, stereo head-

phone sockets. 6' x 4' a 25'. £2.2E, P. & P. 15p.

SINCLAIR EQUIPMENT
Project 60. Package Offers

n tor -1 fin

;11-Wii *ES It it
2 x Z30 amplifier, stereo 60 pre -amp, PZ5
power supply. £16-75. Carr. 375p. Or with PZ6
power supply, E3.8.85. Carr. 375p. 2 x Z50 ampli-
fier stereo 60 pre -amp, PZ8 power supply. £2025.
Carr. 375p. Transformer 4 PZ8, £2970 extra.
Add to any of the above £4.874 for active filter
unit and £16 fora pair of Q16 speakers. PROJECT
60 FM TUNER £16.95. Can. 374p. All other
Sinclair products in stock. 1C12 £250. 2,000
amplifier £2375. Carr. 375p. 3,000 Amplifier
E31-50. Cart. 375p. Neoteric amplifier £43.95.
Carr. 370p. PROJECT 605 £2097. Carr. 37p.

NS -1600W STEREO AMPLIFIER
Exceptional
budget price
amplifier. All sili-
con transistor.
Handsome Wal-
nut...Switched
input selector,

eparate balance, volume, t ble, bass controls.
Output 2 x 6W RMS. Input Mag, Tape, Xtal,
Tuner, Tape Out. £14-75. Carr. 37p.

.111WIERMIRMMII=1=M1

LATEST CATALOGUE
New 6th edition giving full details of a
comprehensive range of HI -Fl EQUIPMENT
COMPONENTS, TEST EQUIPMENT and

COMMUNICA-
TIONS EQUIP -
M ENT. FREE
DISCOUNTCOUPONS
VALUE 50p. 272

Sages,
fully illu-

trated and de-
tailing thousands
of items at bar-
gain prices.

SEND NOW!

STILL ONLY

TELETON SAQ-206B STEREO
AMPLIFIER

Latest exciting release. Brand new model, beauti-
fully styled with walnut case. 6 + 6 watts rm.
Switched inputs for mag, xtal, aux, tape. Incor-
porates volume, bass, treble and sliding balance
control, scratch filter and loudness control.
Rec. List £3250. Our Price 119.95. Cart. 17p.
Suggested system. SAO 206B amplifier, SP25 III,
plinth and cover, 0800 cart, pair of Apollo
speakers. Total Rec. List £81. Our Price 25250.
Carr. £1.50.

TELETON SPECIAL OFFER!

CR1OT AM/FM STEREO TUNER AMPLIFIER
WITH MATCHING PAIR OF SPEAKER
SYSTEMS Output 4 watts per channel. Excellent
reception AFC, built-in MPX. Cer/XTAL Input.
Totel List £5025. OUR PRICE £2275. Carr
624p.
Also available with Garrard 2025T/C Record
Changer, Plinth, cover and stereo cartridge.
Ready wired. £36 50. Carr. £1.

TELETON F.2000 AM/FM STEREO TUNER/
AMPLIFIER

Probably the most popular budget Tuner/
Amp. and now offered at a ridiculous low price.
5 watts rms. per channel, Tape/Cer. phono
Inputs. AFC/Built-in MPX. List £51. Our Price
£28.75. Carr. 50p.

LAFAYETTE LA. 324 STEREO AMPLIFIER
12-5 + 12-5 watt
R.M.S. Mag/Cer/
Tuner/Tape Inputs
Excellent perform-
ance. Compares
with amplifiers up
to £40.

OUR PRICE E24. Carr. 374p.

TAPE CASSETTES
Top quality in plastic library boxes
C90 60 min 30p, 3 for Ng
C60 90 min 42p, 3 for 2110
C120 120 min 52p, 3 for £1.35

Cassette Heal Cleaner 309. Post Extra.

TMK MODEL 117
ELECTRONIC
VOLTMETER

Battery operated, 11 meg
Input. 26 ranges. Large
411n. mirror scale. Size
55 x 41 x 251n. DC Volts
0.3-1200V. AC Volts 3-
300V RMS. 8.0-800V: P -P.
DC Current 12-12MA.

Resistance up to 2000M ohm. Decibels -20 to
+51 db. Complete with leads/instructions
£17.50. P. & P. 20p.

E.H.T.
TESTER
-30KV.

Completely
self-contained with built-in voltmeter. Easy to
read, very accurate, robust construction. An
essential for colour television servicing, etc. Size
360mm. long. 50mm. dia. £6.95. P. & P. 25p.

230 VOLT A.G. 50 CYCLES

RE LAYS oBfr a VI rg
contacts at 5 amp rating. 50b each
P. & P. 10p (100 Iota 840) Qt.. -
titles available.

HOMER INTERCOMS
Ideal for home,
office, stores, factories,
etc. Supplied complete
with batteries, cable
and free instructions.

2 Station £2-97. P. & P. 115p.
3 Station E5-25, P. & P. 15p.
4 Station Eg 62, P. & P. 17p.

EMI LOUDSPEAKERS
Model 350. 13- a 8' with single
tweeter/crossover. 20.20,000
Hz. 15 watt RMS. Available
8 or 13 ohms. £7.50 each.
P. & P. 37p.
Model 450. 13' x 8' with twin
tweeters/crossover. 55-13,000
Hz. 8 watt RMS. Available
8 or 15 ohms. £350 each.
P. & P. 25p.

TB 1018 DE -LUXE MONO
HIGH IMPEDANCE
HEADSET
Sensitive, soft earpads,
adjustable headband. Mag-
netic, impedance 2,600
ohms.
£1.97. P. & P. 15p.

MP7 MIXER PREAMPLIFIER
3 microphone inputs
each with individual
gain controls enabling
complete mixing facili-
ties. Battery operated.

95' x a r. Inputs Mies: 3 x 3mV 50K;
2 x 3mV 600 ohm. Phono meg. 4 my 50K. Phono
ceramic 100mV 1 meg. Output 250mV 100K.

£8.97. P. & P. 20p.

HOSIDEN DH -02S STEREO HEADPHONES
Wonderful value and
excellent performance
combined. Adjust
able head band. 8 ohm
impedance. 20-12,000
cps. Complete with
lead and stereo jack
plug. ONLY 62370.
P. & P. 125p.

CI -5 PULSE OSCILLOSCOPE
For display of pulsed and
periodic waveforms in
electronic circuits.
VERT. AMP. Band-
width 10MHz. Sensiti-vity at 100KHz
V RMS/mm. 1-25; HOR.
AMP. Bandwidth
500KHz. Sensitivity at
100KHz, V RMB/mm.
.3-25; Preset triggered
sweep 1-3,000/./sec.; free
running 20-200,000Hz in
nine ranges. Calibrator
pipe. 220 x 360 x

430mm. 115-230V. AC operation. £3900 Cart.
paid.

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER
Input 88-125 VAC or 176-
250VAC. Output 120VAC
or 240VAC. 200VA rating.
E11.97. Car, 501,

TRANSISTOR FM TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER SIZE
ONLY 6in. x 4in. x
25in. 3 I.F. stages.
Double tuned dia
crIminator, ample
output to feed most
amplifiers. Operates

on 9 volt battery. Coverage 88-108 Me/s. Ready
built ready for use. Fantastic value for money,
E6.374. P. & P. 125p.
STEREO MULTIPLEX ADAPTORS, 2,4.975.

WS62 TRANSCEIVERS
Large quantity availablefor EXPORT!
Excellent condition. Enquiries invitee

SPECIAL OFFER
SINCLAIR PROJECT 60

STEREO. FM TUNER

The first tuner in the A. orld to use the phase lock
loop principle -as used for receiving signals from
space craft because of Its vastly improved signal
to noise ratio. Provides fantastic results even in
difficult areas. Tuning range 87.5 to 108MHz.
Automatic stereo indicator. Sensitivity: 2uV.
AFC range ± 200KHz. Signal to noise ratio:
66dB. Output voltage 2 x 150mV. Operating
voltage 2l -30V DC. Size 93 x 40 x 207 ram.
REC. LIST PRICE 2E5.

OUR PRICE 6.95 P. & P.
ONLY 25p

Unrepeatable offer -buy now and save over £8.

PR -2 PHOTO ELECTRIC RELAY
SYSTEM

Inexpensive warning or
counting system con-
sisting of an enciter and
relay unit. Relay unit
has variable sensitivity
control and switch for

intermittent ala m operation. Enciter unit has
removable infra red filter and A.C. outlet socket to
operate bells, counters, etc. 240V AC. Complete
with cables and instructions. 1997. P. & P. 25p

UR-IA SOLID STATE
COMMUNICATION RECEIVER
4 Bands covering 550kc/s 30mc/s. FET, B Meter
Variable BFO for SSE, Built In Speaker. Band -
spread, Sensitivity Control. 220/240v AC or 12o
DC. 125' x 41' x 7'. Brand new with instructions.
£25. Carr. 374P.

LAFAYETTE HA -600 RECEIVER
ww General

coverage
150-400

kc/s,
550kc/s-

30 me/s.
FET front
end, 2
mech.
filters,
product
detector,

variable B.F.O., noise limiter, S Meter, Band -
spread. RF Gain. 15' x 95- x 85'. 18 lb. 220/240v
AC or 12v DC. Brand new with instructions. £45
Carriage 50p.

TE-I6A TRANSISTORISED
SIGNAL GENERATOR

5 Ranges 400 kHz -30
mHz. An inexpensive
instrument for the handy-
man. Operates on 9 v.
battery. Wide easy to
read scale. 800 kHa
modulation. 55 in. x 55
in. x 31 in. Complete
with Instructions and
leads. £7971 P. & P.20p.

RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPE

5 mc/s Pass Band. Separate Yl
And Y2 amplifiers. Rectangular
5 in. x 4 In. C.R.T. Calibrated
triggered sweep from .2 is/sec.
to 100 milli -sec. per cm. Free
running time base 50 c/s-1 me/s.
Built-in time base calibrator and
amplitude calibrator. Supplied
complete with all accessories
and Instruction manual. EV
Carr. paid.

TAT
High quality ceramic construction. Windings embedded In vitreous enamel.
Heavy duty brush wiper. Continuous rating. Wide range available ex -stock.
Simile hole fixing, Sin. dia. shafts. Bulk quantities available.
25 WATT.10/25/50/100/250/500/1000/1500/2500 or 5000 0hms.721P P. & P.7513
50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms. E1.05. P. & P. 7413
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms. £1.370. P. & P. 701

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality  Low price  Immediate delivery

MODEL S-260 MODEL S-260 B Panel Mounting
1 Amp £7.00

2.5 Amp .. E805
Please add postage

ALL MODELS
INPUT 230 VOLTS,

50/60 CYCLES
OUTPUT VARIABLE

0-260 VOLTS
Special discounts for quantity

General Purpose
Bench Mounting
1 Amp .. £7.00

2.5 Amp .. E805
5 AmP . £1175
8 Amp £1590

So Amp £22.50
12 Amp .. E23-60
20 Amp £49.00

ONSMITH&CO.(1KOILTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155

311p r)14)
311 EDGWARE ROAD; LONDON, W.2

OPEN 9-6 MONDAY TO SATURDAY
Tel: 01-262 0387

All Mail Orders to -
11 -12. Paddington Green.

Lo-vdon. W.2
Tel: 01- 262 6562
(Trade supplied) .
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VALVES
3012H 1.75
CY31 0-36
DAF96 0-S8
DF96 0.42
DK96 0.41
DL92 0-32
DL94 0.40
DL96 0.41
DM70 0-30
DY86 0-33
DY87 0.32
DY802 0.48
E88CC/01 1.85
E180CC 0.42
E181CC 0.90
E182CC 1.20
EA50 0'23
EABC80 0-32
EAF42 055
EB91 0.18
EBC33 0.50
EBC41 0.52
ECC81 0-30
EBF80 0.42
EBF83 042
EBF89 0.30
ECC81 0-30
ECC,82 0-28
ECC83 030
ECC84 0.30
ECC85 0-40
ECC86 0.50
ECC88 0-37
ECC189 0-52
ECF80 0-35
ECF82 0-35
ECF83 0.75
ECF801 0.62
ECF802 0.62
E01135 0.80
ECH42 0.65
201181 0.28
ECH83 0.42
ECH84 0.45

E011200 0.82
ECL80 045
ECL82 0-35
ECL83 0.85
ECL86 0.42
EF36 0.45
EF37A 1.25
EF40 0.50
EF41 0.85
EF80 0-25
EF83 0.55
EF85 0-32
6086 0-31
EF89 028
EF91 0.30
2092 0-37
2095 0-30
EF183 0-30
FF184 0-35
EFL200 0.75
EL34 0-52
EL41 0-55
E L42 058
EL84 0.25
EL85 0.43
EL86 040
EL90 0-35
EL95 0-35
EL500 0.85
EM31 0.25
EM80 0.40
EM84 0-35
EM87 0.55
EY51 0.40
EY86 0.40
EY81 0-35
EY88 0-40
EZ41 0.45
EZ80 0.25
EZ81 0-27
GZ34 0-58
(1Z37 0.70
KT66 2.05

KT88
N78
0A2
OB2
PABC80
PC97
PC900
PCC84
PCC89
PCC189
PCE800
PCF80
PCF82
PCF84
PCF86
PCF200
PC9201
PCF801
PCF802
PCF805
PCF806
PCF808
PC11200
PCL81
PCL82
PCL83
PCL84
PCL85
PCL86
PFL200
PL36
PL81
PL82
PL83
PL84
PL.500
PL504
PX4
PY33
PY80
PY81
PY82
PY83
PY88
PY800
PY801
@QVO

3-10

240
1,75
0-35
0-35
037
0-95
0.48
0.40
050
0.55
0-75
0-30
0-33
0.46
0-57
077
0-77
0.48
0.48
072
0-65
0.72
0.70
0.47
037
065
042
042
042
0.00
0.53
0.50
0.40
042
035
0.73
0.75
2-50
060
035
027
0.27
0.35
0-37
0.50
0.50

125

VALVES AND TRANS STORS
Telephone enquiries fo valves,
transistors, etc., retail 743 4946;
trade and export 743 0899.

PLEASE NOTE
Unless offered as "as seen"

ALL EQUIPMENT
ordered from us is completely over-
hauled mechanically and electrically

in our own laboratories

SOLARTRON EQUIPMENT
CD 7115.2. Double beam, DC to
7MHz 'scope. 185. Carriage LI -50.
OSCILLOSCOPE TYPE CD
1400 with two CX 1441 and one
each CX 1444, CX 1571 trolley
etc. Price on application.
STABILISED AMPLITUDE
SIGNAL GENERATOR TYPE
D0905. Freq.: 350KHz-50MHz in
6 ranges. Output Amplitude:
40mV-I0V pp. output impedance
52Q. Price upon application.

VACUUM CONDENSERS
12, 50, 55pF each 20,000v L1.50. P. & P. 20p
DECCA RADAR TEST SET MW/69/S.
"S" Band test set in one cabinet compris-
ing a high speed -and accuracy "scope
and spectrum analyser for radar testing.
Scope spec.: Y amp-D.C.-I OMHz.
5V -500V. Time base I S-200mS. Analyser
spec.: Frequency 2700-2050 MHz sweep -
width 25MHz. Bandwidth 100KHz. I.F.
15MHz. Price upon application.

AVO
TRANSISTOR

ANALYSER
CF446 £75 Carriage & Packing

INTEGRATED CIRCUITS
MANY OTHERS IN STOCK

RCA
CA 3005 wide band R.F. Ampl

300mW diss L1 .20
CA 3012 wide band ampl. 150mW

diss L0.90
CA 3020 Audio power ampl L1.20
CA 3036 Audio pre-ampl. 20-75
General Electric
PA 222 £3 25; PA 234 LI; PA 237 LI 35
Mallard
TAA 263 I0/5; TAA 320 01.73
Motorola
MC I4350 £2.25; MC 170GCG L1.15

Open 9-12.30, 1.30-5.30 p.m.
* except Thursday 9-1 p.m.

QQVO
6-40A 5.40

R17 0.48
1119 0.37
STV

280/40 3.40
STV

280/80 9.00
TT21 3.00
U25 0.75
U26 0.75
U27 0.50
U191 0.73
U801 1.00
UABC80 0-35
UAF42 0-55
UBC41 047

1113F80
ITBF89
UCC85
UCF80
ITCH42
U01181
UCL82
17C1/33
UV41
17F80
111,89
17141
17184
1.7U5
UY41
UY85

0.40
0.85
0.40
0-55
0.70
0.35
0-35
0.80
0.50
0.38
045
0.85
0-60
0.55
0.45
0-30

VR105/30 0-35

a
VR150/30 0-38 5B254M 2.20 6AQ5 0.35 6C4
2759 1.85 5B/255M 2.00 6AQ5W 0.50 606
2801U 2.00 5R4GY 0.75 61016 0.37 60116
2803A 1.25 51740 0.35 6A070 0-80 6CL6
2900T 0.95 5V4G 0.45 6AT6 0.30 606
1L4 0.15 5Y40 0.40 6AU6 0.25 6EA8
1R5 0-35 5Y3GT 0-35 6AX4GT 0.60 6E23
184 0.25 5Z3 0.55 6AX5GT 0.70 6F33
185 0.24 524 0.75 687 0.40 6116M
1T4
1X2A
1X2B

0.22
0.40
0.40

5Z4GT
6AB7
6A07

0.40
0-30
0-15

6BK7
6BA6
6BE6

060
0E5
Imo

6J4WA
035

2K25 7.50 6AH6 0.50 03060 0.55 6J5GT
3A4 0-30 OAKS 0-30 61136 0.45 636
3D6
3@4

0.15
0.37

6AK8
6AL5
6AL5W

0-32
0-15
0.40

6BQ7A
6BR7

0.40
0.85

6370
6J7M

384 0E5 6AM6 0.30 6BW6 0.85 6K6GT
3V4 0.45 6AN8 0.50 9BW7 0.80 627

0.30
0.25
0.55
0.49
0.20
0.55
0-75
1.50
0.20
0.75
0-40
0.25
0.20
0-35
0.40
0.56
0-32

SPECIAL OFFER ZE NE R DIODES09J TUBE [1.50
p & p 50p

0A5 0-20 0071 0-12
0A10 0.25 0072 0-20
0A70 0-10 0073 0-30
0A71 0.10 0075 0.25
0A73 0-07 0076 0.25
0A74 0.07 0081 0-20
0A79 OC81D 0-20

(6D15) 0.10 0C8IDM 0.20
0A81 0.08 0082 0.25
OAK 0.07 0082DM 0-30
0A200 0.07 0083 0.25
0A202 0.10 0083B 0-15
0A210 0.25 0084 0.25
0A211 0.30 00122 0-50
OAZ200 0.55 0C139 0.25
0212201 0.50 00140 0-40
0C16 0.50 00170 0.25
0022 0.50 00171 0.30
0025 0.40 00172 0-37
0026 0.25 00200 0.40
0028 0-60 00201 0.75
0029 0.60 00206 0.95
0035 0-50 1N21B 0.30
0036 0.56
0C38 0-42 1N25 0-60

0044 0.17 1E43 0.10
0045 0.12 13070 0.07
0070 0-12 130677 0.12

1E702-7250-36
1N 823A 1.30
1E4785 0.50
1Z31T5 0-35
IZMTIO 0.33
1ZT5 0-87
1ZT10 0.83
20385 0.51
20403 0-51
2N918 0.37
2301304 0.22
2E1306 0.25
2301307 0.25
2E2147 0.64
2E2411 1.50
2N2904A 0.25
2E2989 4.00
2E3053 0.20
2E3054 0.50
2N3055
223730
2303731
2N4172
82303
3F100
3FR5
330128

064
0.50
2.75
0.50
0.50
0.82
0-32
0.87

3N139
3N140
3N154
330159
6FR5
12FR60
40954
40595
40636
40668
40669
AC126
AC127
AC128
AC176
ACY17
ACY28
AD149
ADIOS
AD162
AF118
AF127
AF139
AF178
AF186
ASY26
A8Y28

a
1.75
0.97
0.95
1.45
045
0.73
1.25
1.25
1.25
1.26
1.40
0.25
0.25
0.20
0.20
0-25
0.17
0.50
0.35
035
0.50
0.20
0-30
0.48
0.40
0.25
0.25

ABY67
BAW19
BC107
BC108
BC113
BC118
BCY72
BF115
BF173
BFY51
BFY52
1113

BS2
118Y29
B13100
BYZ13
BYZ16
CRS1/10
CRS1/20

2

0-48
0.28
0.10
0.10
0.10
0.20
0.15
0.25
0.20
0.20
0-20
0.45
0.47
0.25
1.80
0.25
063
025
0.38

CR81/30 0.40
CRI31/35 0.43
CRS1/40 0-48
CR83/05 0.30
01183/20 0-38
CR83/30 0.43
CR825/025

0-55

MANY OTHERS IN STOCK including integrated circuits, O.R.T.
and special valves. U.K. POSTAGE over £3 free, Sp for one valve
plus 1p for each additional valve or transistor. C.O.D. 12p extra.

S
CR83/40 0.50
CS2A 0.65
CV102 0.25
GET103 0.23
GET115 0.45
GET116 0.50
GEX66 1.50
NK1222 0.20
NKT304 0.50
RAB310AF

0-33
813918 0-28
80928 0.31
S13938 0.32
0D94 0.21
80988 0.46
V405A 0.40
Z2A51CF 0.78
ZR11 0-33
Z1121 0.46
ZR22 0-42

ZENER
DIODES

All preferred
voltage

5W 0.17
1W 0-37
1 -SW 0.25
7W 0E0

6K7(1
6K 8(1T
6E2.5
6817
GS A701'
6907Ii T
6807
60.11
68J7GT
6827
691.7GT
681,170T
68(17
68Q7GT
6V6G
6V60T
6X4
6X5G
6X5GT
6Y665
6-30L2
6Z4
7B7
7Y4
9D6
11E2
12AT6
12AT7
12AU7
12AV6
12AX7
12BA6

E61112220BB8n7

12E1
12K5
12K7GT
12K8GT
12Q7C4T
12807
1487
19AQ5
1903
1906
19114
2004
25160T

0-20
0. 40
0.70
0.40
0-32
0.25
0-35
0-37
0-32
0-35
0.32
0-35
0.39
0-35
0.17
040
080
0.80

-87
0-60
0.70
0-313

0.45
0.80
0.37
2.80
0-30
0-30
0.29
0-38
0-30
0-37
0.40
0.27
0.32
1.50
0.55
0.40
0.45
0-35
0-35
0.75
0.40
4-25
1-50
5.00
1.00
0-40

30015
30017
30018
30F5
30E11
30F112
30F113
30FL14
30L15
30L17
30P12
30019
300L1
300L13
300L14
35L6GT
35W4
36Z40T
42
5005
500060
50EH5
7.5

6

ig
723A/B
803
805
807
813
832A
866A
931A
954
955
956
957
991
1622
2051
5933

CSR
THE VALVE WITH A

GUARANTEE

£
0.75
0.85
0-75
0.84
0.70
1.20
0.50
0-85
0.85
0.80
0.80
0.80
0-70
0.92
0.85
0.50
0-30
0.45
0.45
0.40
010
0.00
0.40
0.40
0-40
0.50
7.00
3.25
8.00
0.50
3.75
3-00
0.75
4.00
0.40
0.25
0.20
0-30
0.40
1.00
0.55
1.12

6057
6060
6064
6065
6080
6146
8020
9001
9002
9003
9004
9006

0.50
0.50
0.45
0.65
1-50
1-50
2.25
0.20
0.25
0-50
0.15
0.15

C.R. Tubes
VCR97 4 50
VCR517R 5.50
VCR517C 7.50
5FP7 1.32
88D 9 00
88.1
8

9 00
0L 9 00

Photo Tubes
CM025 2.75
931A 9.00
6097C 17-50

Special Valves
CV2339 20-00
JP9/713 37.50
K301 5.00
K305 12-00
K308 16-00
K337 16-00
KRN2A 3.50
WL417A 1.50
3J/92/E 37.50
5022 18.00
714AY 4.00
725A 16-00

MARCONI VHF OSCILLATOR
TYPE TF 924/1. Complete with power
unit Type TM 4230. Frequency range
2,100 MHz to 3,750 MHz, output power
10 to 50mW, Klystron Osc with auto-
matic tracking. Facilities for reflection
modulation. 295. Carriage L2.

TF 1400/5 Double Pulse Generator
TF 5626/3 Oscillator and Detector
Unit.
TF 886A Magnification Meter.
TF 12268
TF 1225A }White Noise Test Set.
TM 577A

TF 1370 R -C OSCILLATOR,
SQUARE AND SINE WAVE.
Freq.: Sinewave 10Hz-I0MHz, square -
wave 10Hz-100kHz. Direct output:
sinewave: 0-31-6V rms., 10Hz-IMHz,
squarewave: 0-73.2pp I 0Hz-100kHz.
Attenuator range: -50d8 to + 10dB.
Impedance: 75, 100, 600(3. Price upon
application.

29/41 FT. AERIALS each consisting of
ten 3ft., kin, dia. tubular screw -in
sections. Ilft. (6 -section) whip aerial
with adaptor to fit the 7in. rod, insu-
lated base, stay plate and stay assemblies.
pegs, reamer, hammer, etc. Absolutely
brand new and complete ready to erect,
in canvas bag, L4. P. & P. L0.50.

4, 5 and 8 bank 25 way uniselectors,
24V, guaranteed perfect, E3.75;
E4.50; L6.87 respectively.
AR88 SPARES. We hold the largest stock
in U.K. Write for list.

REMSCOPE TYPE 741 STORAGE
OSCILLOSCOPE. On trolley, com-
plete with plug-in trace shifter and two
plug-in Y amplifiers. Price on applica-
tion.

SIGNAL GENERATOR TYPE CT
480. 7-1 2kMHz in one range, square and
pulse modulation and C.W. L65.

MULLARD PRECISION VARIABLE
CAPACITOR TYPE F.2.
15 pF to 336 pF. Supplied with individual
calibration certificate. Brand new in
original packing. L17. Carriage 75p

FIELD TELEPHONES TYPE "F".
Housed in portable wooden cases.
Excellent for communications in and
outdoors for up to 10 miles. Price
'ncluding batteries, fully tested, L8.50
or with 220 yards field cable L9-90.

MARCONI
TYPE TF 867 SIGNAL GENERATOR

TEST EQUIPMENT
Range 15kHz to 30MHz
in eleven ranges. Cali-
bration accuracy: :81%,
Crystal check facility,
internal modulation at
400 and 1000Hz, 0-100%
Output: 0,4uV to 03.4v
and 4uV to 4V (through
terminating cable or
direct, respectively). Im-
pedance 75 ohms, separ-
ate modulation and
carrier level meters. Full
price and specification
on request.

BEST PRICES PAID FOR TEST AND COMMUNICATION
EQUIPMENT. Single items or quantities. Private or Industrial.

SIGNAL GENERATOR TF 801/A.
10-300 Mc/s. in 4 bands. Internal at 400
c/s. I kc/s. External 50 c/s to 10 kcis.
Output 0-100 db below 200 mV from
75 ohms source. 2115. DITTO but
801/All with additional high level
output. £89. Both P. & P. LI, in-
cluding necessary connectors, plugs,
and instruction manual.
VALVE VOLTMETER TYPE TF 958
Measures AC 100mV: 20 c/s to 100 mc/s,
DC 50mV to 100V, multiplier extends ac
range to I.5kV. Balanced input and centre -
zero scale for DC. AC up to 100MHz.
02-50.

RCA PROFESSIONAL CART-
RIDGE PLAY BACK UNIT
TYPE RI7B and Recorder Unit
Type BA7B complete with leads,
plugs, 7 -in. cartridges. L115.00.
Carriage and packing
RCA TRANSISTORISED PRO-
FESSIONAL MAINS/BATTERY
MIXER/AMPLIFIER TYPE
BN-LR. Price 280. Carriage £2.

MODULATION TRANSFORMERS
made by COLLINS. Freq. resp.
200-5000 CPS, Pri. 6000zCT 3000 TV Sec.
60000z 3000 TV Audio power 20W.
21 .25. Post and packing 25p.

AERIAL TUNING
UNIT BC 939

Originally made to work
with Hallicrafters BC
610E transmitters. 2mc
to 18mc, for output up
to 450 watts. Brand new
L8.50. Carriage CI.

MUIRHEAD-WIGAN DECADE OS-
CILLATORS. TYPE D 650A Frequency
range I to 111,100 Hz. Accuracy 4 0.2%.
Powersupply 100-250 v. D.C. L65carr.L I .75.

HARNESS "A" & "B" control units,
junction boxes, headphones, micro-
phones, etc.

TELEPHONE' ENQUIRIES relating to TEST EQUIPMENT should
be made to 01-748 8006 Extension 23.

To view TEST EQUIPMENT please phone for appointment

AM/FM SIGNAL GENERATOR TF
937 (CT 218) Frequency range 85kHz-
30mHz. 8 bands. Main dial total 56 foot.
Built in crystal calibrator 200kHz and
2rnHz. RF output -1 uy to -I V. Four internal
mod. freq. FM deviation up to 9k1 -1z. £115.
Carriage E1-25.

RACAL TRANSISTORISED
DIVERSITY SWITCH TYPE MA 168
Permits reception of CW, 1.5.0., M.C.W.,
R.T. reception on one or two receivers
either independently or simultaneously.
Separate edge -meters for monitoring
signal level and receiver level. B.F.O.
tuning, phone output, etc. Self contained
power supply. L165.

TEKTRONIX 531-S7
OSCILLOSCOPE

With choice of plug -ins. Price and
details on request.
TEKTRONIX PLUG -INS (New).
AI, G, L. Prices on application.

HEWLETT PACKARD 525IA plug-
in 10-100 MHz for use with 5243L or
4245L digital frequency meter. Brand
New. L120. P. & P. LI -25.

HEWLETT PACKARD 430C
MICROWAVE POWER METRE
with 4758 tuneable bolometre mount.
L130. Carriage LI -50.

FOR EXPORT ONLY
TRANSMITTERS:
BC 610 Hallicrafters.
RCA ET 4336 also modified version of
increased output to 700w.
COLLINS TYPE 23ID 4/5kw., 10
channel, autotone and manual tuning.
All above complete installations and
spare parts.
TRANSCEIVERS
19, I 9HP, 38, 62, PYE PTC 2002N
A.M. Ranger.

COLOM OR (ELECTRONICS'
170 Goldhawk Rd., London, W.I2

Tel. 01 -743 0899
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MODERN TELEPHONES type 706. Two tone grey
£3.50 ea. The same but black a 75 ea. 1'. & P. 25p ea.
BRAND NEW. two tone grey £6 ea. P. & P. 25p ea.
PHOTOMULTIPLIERS. EMI 6097X at L8.50 ea.6097B & 6097C -E5 ea. Type 931A- 2 25 ea.
TRANSISTOR OSCILLATOR. Variable frequency
40 c/s to 5 kc/s. 5 volt square wave o/p, for 6 to 12v
DC input. Size II x 11 x 11in. Not encapsulated. Brand
new. 57p ea.

RELAYS
G.E.C. Sealed Relays High Speed 24V. 2m 2b -23p ea.
S.T.C. Sealed 2 pole c/o 700 ohms (24V). 15p ea.
12v 35p ea. 2,500 ohm (okay 24v) -13p ea.
CARPENTERS polarised Single pole c/o 20 and 65 ohmcoil as new, complete with base 37p ea.
Single pole c/o 14 ohm coil 33p ea; Single pole c/o 45 ohmcoil 33p ea.
Varley VP4 Plastic covers 4 pole c/o 5K -30p ea.15K-
33p ea.

POLARISED Relay 2 pole c/o 250 ohm and 250 ohm
coils -25p ea.

POTENTIOMETERS
COLVERN 3 watt. Brand new. 5; 10; 25; 100;250; 500 ohms; 1; 2.5; 5; 10; 25; 50k all at 13p ea.
MORGANITE Special Brand new. 2.5; 10; 100;250; 500K; 2.5 meg. 1 in. sealed. 17p ea.
BERCO 21 Watt. Brand new. 5; 10; 50; 250; 500 ohms;1; 2.5; 5; 10; 25; 50K at 20p ea.
STANDARD 2 meg. log pots. Current type 15p ea.
INSTRUMENT 3 in. Colvern 5 ohm 35p ea; 50k and100K 50p ea.
BOURNE TRIM POTS. 10; 20; 50; 100; 200; 500
ohms; 1; 2;,2.5; 5; 10; 25K at 35p ea.
ALMA precision resistors 100K; 400K; 497K; 998K;1 meg-0-1% 27p ea.; 3.25k, 13K-0.1% 20p ea.
ERIE feed through ceramicons 1000 pf-4p ea.
Sub -min. TRIMMER I square. 8, 5pf. Brand new 13p ea.

VISCONOL EHT CAPACITORS
Size 1 x 21 ins. Size 11 x 51

0.05mfd 2.5kV 50p ea. 0.01mfd 10kV 50p ea.0.001mfd 5kV 40p ea. 0.002mfd 18kV 65p ea.0.001mfd 10kV 50p ea. 0.01mfd 15kV 80p ea.0.05 mfd 5kV 60p ea. 0.0005mfd 20kV 60p ea.Size 21 x 65 Ins. 0.1mfd 7kV 40p ea.0.05mM 8kV 50p ea. 0.1mfd 5kV 35p ea.
Brand new 0.25mfd 5 KV. Dubilier 50p ea. P. & P. 15P.
E.H.T. 2mfd. 5kV. Brand new EI.S0 ea.

E.H.T. POWER UNITS type 1033. 0-3kV.
LIS ea. Carr. £1.50.
E.H.T. TRANSFORMERS (Standard Mains)
2,850V 750MA. LB ea. 3,440V 660MA. £25 ea.
Carriage at cost. Chokes and Capacitors for above
available.

DECADE DIAL UP SWITCHES. Finger-tip. En
graved 0/9. Gold plated contacts. Size 21" high. 21' deep
1' wide. 75p ea. Bank of 4 with escutcheon plates. etc.
21' high. 21" deep, 25" wide. £2 50.

LIGHT EMITTING DIODES
(RED)

from Hewlett-Packard
Brand new 38p each

Holder-lp ea. Information -Sp

PHOTOCELL equivalent OCP 71 13p ea.
Photo -resist type Clare 703. (T05 Case). Two for 50P.
BURGESS Micro Switches V3 5930. Brand new 13p ea.

4 DIGIT RESETTABLE COUNTERS. 1000 ohm
coil. Size 15 x 1 x 45 in. As new, by Sodeco of
Geneva. L2-50 ea.
As above but 350 ohm. L3-50 ea.

TRANSFORMERS. All standard inputs.STEP DOWN ISOLATING trans. Standard 240v
AC to 55-0-55V 300W. L3 ea. P. & P. 35p.
Neptune series 460-435-0 etc. 230 MA and 600-570-540-0
etc. 250 MA. £3 -SO incl. post.
Multi 6.3 Volts to give 48V 3.5 Amps etc. L3-50 incl. post.
Gard/Parm/Part. 450-400-0-400-450. 180 MA. 2 x 6.3v.
L3 ea.
Transformer 250-80MA; 13V -1-2A and 6-3V 5A. LI-SO.P. & P. 25p.

Neptune series, multi, 6.3V to give 38V at 6 amps.
L2-50 ea. Carr. £1.
Neptune series 350-0-350V at 55 MA, separate winding
500-0-500V at 250 MA. L2.00 ea. Carr. £1 extra.
Transformer, size 25 x 21 x 3", 3 x 6-3V at 1 amp.
75p ea. P. & P. 25p.

CHOKES. 5H; 10H; 1511, up to 120mA, 42p ea.P. & P. 17p. Up to 250mA 63p. P. & P. 35p.
Large quantity LT. HT, EHT transformers.

HARTLEY TYPE 13A
DOUBLE BEAM OSCILLOSCOPE

TB 2 c/s-750 kc/s. Band width 5.5 Mc/s. Sensitivity
33 My/cm. Calibration markers- 100 kc/s and 1 Mc/s.
Cathode follower probe for H.F. testing. A com-
pletely reliable general purpose oscilloscope complete
with all accessories, probe etc. L25.00 ea. Carr. £1.50.

As above. No accessories BUT CIRCUIT DIA-
GRAM Only £18 00. Carr. £1.50.

OSCILLOSCOPES
SOLARTRON 7115.2 D.13: DC -9 me/s. In fine

condition L50.
SOLARTRON 643 DC -15 me/s.

Good condition L50.SOLARTRON DC -10 n.c/s. CD513-140.
CT)513.2-L42.50. CD523S-E45.SOLARTRON CT316 (D300 range) DC -6 megs.
£20.

COSSOR 1049 Mk. 3. DB. L25
All carefully checked and tested. Carriage £1.50 extra.

MARCONI
Noise Gen. TF1106. E40. Carr. £1.50.
Vacuum tube Voltmeter TFI041A, E35; 1041B, E45.
Wide Range Oscillator TF 1370 and TF 1370A.
10 c/s-10 me/s from £140.
Deviation Meter TF934/2, L50 ea. Carr. 11-50.Deviation type 719, E30 ea. Carr. 75p.
TF 1026 Frequency Meter LI2-50. Carr. 75p.
TF 329 Magnification Meter. As new condition £60.
TF 195 Audio Generator E10. Carr. £1.50.
TF 801A Signal generator E35. Carr. £1.50.
Better grade E55 ea. Carr. 11.50.
TF 886 Magnification Meter E45. Carr. £1.
TF 369 N. 5 Impedance Bridge from LSO ea. Carr.
£1.50.
TF 144G Signal Generator. Serviceable. Clean £15.
In exceptional condition E25. Carr. £1.50.
TF 885 Video Oscillator Sine/Square E35 Carr. 11-50.
TF885/1 E55. Carr. £1.54.

SOLARTRON
Stabilised P.U. SRS 151A. E15. Carr. £1.50.
Stabilised P.U. SRS 152. E10. Carr. £1.50.
Precision Millivoltmeter VP252. 0.5. Carr. £1.
Oscillator type OS 101. £30. Carr. £1.50.

AVO
Electronic Testmeter CT 38. Complete E20 Carr. £1

CI NTEL
Square and Pulse gen. PW 0.05 to 0.3 micro secs.
15roV to 50V; rep rate 5 hz to 250 kz L20. Carr. £1.

AIRMEC
Signal Generator type 701. E25. Carr. £1.50.
AIRMEC Generator type 210 £120. Carr. £1.50.

E.M.I. Oscilloscope type WM16. Main frame 1125.
Choice of Plug in 7/2 DC -24 me/s x 2 E35; 7/1 DC -
40 mega L25. Differential unit available from L40.E.M.I. WMS. DC to 15 me/s. Complete with plug
in pre -amp, from £40.

BECKMAN MODEL A. Ten turn pot complete
with dial. 100k 3% Tol 0.25% -only L2.I3 ea.

E.H.T. Base B9A in Polystyrene holder with cover
Brand new. 13p ea.

FIBRE GLASS PRINTED CIRCUIT BOARD. Brandnew. Single sided up to 25" wide x 15" to per sq. in.
Larger pieces 1 p per sq. in. Double sided. Any size IPper sq. in. Postage 10p per order.

PANEL mounting lamp holders. Red or green. 9p ea.
Miniature PANEL mounting lamp holders -10V 15MA-
S P ea.

Standard 240V MOTORS by CITENCO reductiongearbox to 19 r.p.m. reversible. E5 ea.
Also 57rpm and 114rpm.

GYROS Large clear plastic topped. Type A L4 ea.P. & P. 75p.

Single pole 3 -way 250 V AC 15 amp switch. 8p ea.P. & P. 5p. Large discount for quantity.

Squirrel cage BLOWER ASSEMBLY complete withstandard mains input motor. Size 7' x 21' dia. only
80p ea. P. & P. 25p ea.

CLAUDE LYONS Main Stabilizer. Type TS-1L-5SO.
Input 119-135 volts 47/65 cs. Output 127+/-0.25%
16 amps. £30. Fare. 12.

MAGNETRONS TYPE CV370. Brand new. IBoxed. E8 ea.

KELVIN & HUGHES 4 -channel multi -speed recorders
complete with amplifiers. £45.

EVERSHED & VIGNOLES Recording paper. Brandnew boxed. L618H4 7" wide, 11" dia. 17p roll; JL900H47" wide, lr dia. 25p toll.

19in. Rack Mounting CABINETS 6ft. high. DoubleBay complete with doors. Fine condition. E25. Carriageat cost.

SPECIAL OFFER
SELECTED B.C. 221 Recalibrated to Ministry Specifi-cation in brand new condition, complete with circuit,only L27-50. Carr. £1.50.

WAYNE Kerr Universal Bridge type GT375. £40 ea.Carr. £1.50.

MULLARD ELECTROLYTICS
2200MFD 100v

10A (50°C)

75p each
BRAND NEW BOXED

LARGE REDUCTION FOR QUANTITY

SA NG 0 50 micro amp rectangular meter. Size 21 x 3with 4 separate scales. lever operated, 0/6 white. 0/60
blue, 0/600 red and set zero. E1.00 ea. P. & P. 17p.

SEEING IS BELIEVING!
GOOD CONDITION. BC221 complete withcorrect charts, circuit diagrams. ONLY L16-00.Carr. £1.00.
C.R.T.'s 5" type CV1385/ACR13. Brand new with
spec. sheet. 63p ea. P. & P. 35p.
MARCONI Valve Voltmeter 428B/1 E5 ea.Carr. £1.
RESISTORS by PIHER. Carbon Film. 1 and 2watt. All 5%. Brand new Perfect. Mixed values.
Only 50p per 1 -lb. weight. P. & P. 12p.
COSSOR D.B. Scopes -some models fromEIS.
Genuine MULLARD Transistors/Diodes. Tested
and guaranteed. 0041, 42, 76, 77, 83; OAS, 10. Allat 3p ea.. 0C23 -10p ea.
CAPACITOR PACK -50 Brand new components
only 50p. P. & P. 17p.
POTS -10 different values. Brand new. -50p. P. &P. 17p.
COMPONENT PACK consisting of 2-2 pole
2 amp push on/off switches; 4 pots 1 double; 1 -small
double pole vol control; 250 resistors 1 and 1 watt
many high stabs. Fine value at 50p per pack. P. & P.
17p.
COMPLETE Printed Circuit TRANSISTOR I.F.
strip 470 kc/s, audio out Size 11 x 4 x Sin. ONLY75p. P. & P. 10p.
3000 Series relays -15 mixed values (new and as
new, no rubbish) LI -00. P. & P. 37p.
MUST GO ! Solartron Storage oscilloscope QD910.
Tested, working. ONLY £100. Carr. extra.
STUART TURNER No. 12 Water pump GPH720/
ioFT.HD or C.P11150/45FT.I1D. Complete with
standard mains input isolating transformer. Ideal
fountains, waterfalls, etc. ONLY E5 ea. P. & P. £1-25.
SUNVIC 1).C. Amplifier. Standard Mains, 0.1mv.
to 100mv. input. Fantastic value atE6 ea. Carr. £1.50.
DELIVERED TO YOUR DOOR 1 cwt. of
Electronic Scrap chassis, boards, etc. No Rubbish.
FOR ONLY L3-50. N. Ireland 50p extra.
SPECIAL OFFER -Five useful Moving CoilMeters ONLY E150. P. & P 50p.
LOOSE LEAF BINDERS. Blue plastic cover.
4 ring. Standard size. 4 for El. P. & P. 35p. 25 for
ES. Carr. £1.

Panel switches DPDT ex eq. 10p ea.; DPST Brand new,
17p ea.; DPST twice, brand new 25p ea.

HEAVY DUTY 6 amp. 2 pole c/o -20p ea.

GRATICULES. 12 cm. by 14 cm. in High Quality
plastic. 30p ea. P. & P. 5p.

Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order
FOR CALLERS. Always a large quantity of 'components, transformers, chokes, valves, capacitors, odd units,etc., at 'Chiltmead' prices. Callers welcome 9 a.m. to 10 p.m. any day.

=1NouvrINIZA LTD
7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605'65916



a72
Wireless World, April 1972

HENRY'S %FA/LO ° OST FIRST GRADE BRAND BRANDED
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TRANSISTORS
A SELECTION FROM OUR LIST
SEND FOR YOUR FREE COPY TODAY!

AAY30 10p 119115 250
AAY42 15p 119154 20p
AAZ13 10p BF158 150
AAZ15 10p 09159 350
AAZ17 10p 139180 250
AC107 35p B9194 15p
AC126 30p 89195 15p
AC127 25p 139196 15p
AC127Z 500 B9197 150
AC128 2014 BFXI3 250
AC176 20p 119/129 25p
AC187 2511 BFX30 25p
AC188 2.5p B9)04 25p
ACYL7 30p BFX85 30p
ACY18 25p BIXSOi 2.5p
ACY19 25p ISFX87 2.5p
ACY20 20p BFXSS 20p
ACY21 200 BrY18 2Sp
ACY22 lop BFY50 201)
ACY39 55p BF Y51 20p
ACY40 20p BFY52 20P
ACY4 1 lip BFY53 159
ACY44 25p ISFY90 Sip
AD140 50p 88X20 15p
AD149 50p 100:21 2.0p
ADI61 35p BSY27 150
AD162 350 BSY95A 12p
AF114 25p BSY95 129
AF115 26p BUI0512 25
AF116 25p BY100 15p
AF117 20p BY126 12p TIP2RB 5511
AF118 60p BY127 15 TIF290 800
AF124 2.50 BYI82 90p TIP3OB 135p
AF125 20p BYZIO 35p TIP300 70p
AFI26 20p BYZII 30p TIP31B 8514
AF127 20p BYZ12 30p TIP31C 709
AF139 30p BYZI3 25p TIP32B 750
AF180 50p B297821.00 TIP32C 80p
A9181 45p GET102 35P TIP33B
AF185 50p GET103 25p 11.10
AF186 40p (4E1'111 450 TIP33C
AF239 400 GET113 2Sp £1.20
ASY26 2.51. GET114 20p TIP34B
A8927 300 GETI15 50p 12.15
A8928 2.5p GET116 660 TIP34C
A8929 30p GET880 45p 0215
ASZ21 55p GET882 30p T1P35A
BA100 15p GEX66 12.50
BA102 30p 1150 TIP35B
BA110 2.5p GM378A551/ 12-70
BAII5 7 MAT101 26P T1P35C
BAXI3 5p MAT121 25p 22-85
BAXI6 79 MC724P 809 TIP36A
BAY31 7p M.1420 809 13.00
BAY38 15p M.1421 80p TIP36B
BC107 10p 5132801 13-25
BC108 10p 11.10 TIP36C
BC109 10p MJ2901
BC109C 12p 1150 TI043 40p
BC113 10p M.117340 509
BC114 20p MJE370 20P TI851 10p
BC115 20p MJE371 89, TI852 10p
BC116 20p MJE520 75p T11360 18p
BC116A 25p MJE52I 70p TI861 20p
BC117 20p I MJE2955 TI862 250
BC118 20p 11310 V405A 25p
BC119 309 MJE3055 VR525 UP

BC135 154,
mpsA062575p5 w01 800BC134 20p

BC136 209 MPSA5620p W06 450

BCI37 20p MPSA7015p ZTX107 150
Be138 LOD 011917.0650P ZTX108 12p

110147 12D BPSU56550 ZTX109 150

BC148 Br NET21420p ZTX300 129
110149

NKT216359

BC153 E::
BC154 20p
BC167 15p
BC169 lop
BC169C 15p
BC177 20p
BC178 20p
BC179 200
BC182L 10p
BC183L 10p
BC184L 129
BC212L 1.2p
BC2I3L 120
B0214L 15p
BCY30 35p
BCY3I 40p
BCY32 60p
BCY33 30P
BC934 350
BCY38 45p
BCY39

/1-00
BCY40 50p
BCY70 15p
BCY71 20p
BCY72 151)
BDI15 750
BDI23 8.5p
BDI24 80p
BD131 75p
BD132 80p
BOY11

11-50
BDYI7

11-50
BDY38 135p
13D960 008 I Z

11.00,0083

NET40375p
NET40455p
0A5 250
0A10 250
0A47 100
0A70 10p
0A79 10p
0A81 13p

0A90 8p
0A91 7p
0A95 7p
0A200 7p
0A202 10p
0016 50p
0020 85p
0022 50p
0023 605
0C24 60p
0025 400
0026 25p
0028 80p
0029 60p
0035 50p
0036 60p
0C42 40p
0043 5014

0044 150
0045 12p
0070 129
0071 129
0072 200
0075 25p
0076 25p
0077 40p
0081 20p
00811) 20p

40p
25p

0084 2.5p
00139 259
00140 40p
00141 600
OC170 25p
00171 30p
00200 40p
00201 75p
00202 80p
00206 95p
00P71 97p
08912 50p
ORP60 40p
RAB310AF

35p
RAI3508AF

46p
RA850809

60p
0T140 160
EIT141 800
TIP29A 509
TIP30A 609
TIP31A 809
TIP32A 70P 2362222 20p
TIP33A 2N2222A

2110 259
TIP34A . 2N2369 lip

2N2369A
115p

2512646 40p
2N2904 20p
2N2904A

25p
2512905 25p
2N2905A

25p
2512906 20p
2542906A 7491 8 -bit shift register

25p 7492 Divide twelve counter ..
2512907 23p 7493 4 -bit binary counter .. .. 75p
2N2907A 7494 Dual entry 4 -bit shift register .. 80p

25p 7495 4 -bit up -down shift register .. p
2N2925 150 7496 5 -bit parallel/serial in/out shift register .. LI .00
2512926 10p 74100 8 -bit bistable latch L2-50
213011 20p 74118 Hextuple Set -Reset latches .. LI 00
2N3053 209 74121 Monostable multivibrators 60p
25130.54 509 74141 BCD -Decimal decoder/Nixie driver .. LI 00
2N3055 75p 74145 BCD -Decimal decoder (I to 4 -line) TTL 0/P LI-SO
2N3525 74150 16 -bit data selector/multiplexer .. L3.35

11.00 74151 8 -bit data selector/multiplexer . LI .10

2513614 65e 74153 Dual 4 -line to I -I ine data selector/multiplexer LI -35

2513702 10p 74154 I6 -bit decoder/demultiplexer L2.00

2N3703 30p 74155 Dual 2 -line to 4 -line decoder/dernultip.lexer.. LI -55

2513704 12p 74156 Dual 2 -line to 4 -line decoder/dernultiplexer.. LI 55
2N3705 10p 74190 Sync. decade up -down counter, I -line mode.. L1.95
2N3707 lop 74191 Sync. 4 -bit up -down counter, I -line mode .. L2-00
2513708 10p 74192 Sync. decade up -down counter, 2 -line mode.. L1-95

2513714
74193 Sync. 4 -bit up -clown counter, 2 -line mode .. L200

2N987 400
2511131 250
2N1I32 2.5p
2511302 18p
2511303 18P
2511304 22p
2511305 22P
2N1306 250
2511307 25P
2511308 2Sp
2N1309 25p
2N1613 20p
2512147 759
2512160 800
2N2217 259
2N2218 20p
2N2218A

25p
2N22I9 209
2N22I9A

25p
2N2220 250
2512221 20p
2N2221A

25p

GERMANIUM and SILICON TRANSISTORS, DIODES, RECTIFIERS
TRIACS, PETS, ZENERS, BRIDGES and INTEGRATED CIRCUITS

H EN RY'S cos INTEGRATED CIRCUITS
FROM
STOCK

QUANTITY
OFFERS!

BRAND NEW, FULL SPECIFICATION, TTL 74 SERIES
BRANDED FAIRCHILD, AND TEXAS

Port Devices may be mixed to qualify for quantity pricing
No. Description 1-11 12-24 25-99 100+ 250+
7400 Quadruple 2 -input NAND gates .. 20p 18p 16p 14p 12p

7401 Quad 2 -input open collector NAND gates .. 20p 18p 16p 14p 12p

7402 Quad 2 -input NOR gates .. Ifip 16p 14p 12p

7403 Quad 2 -input open collector NAND gates .. 20p 18p 16p 14p 12p

7404 Hextuple inverters .. 200, 18p 16p 14p 12p

7405 Hex inverters with open collector outputs .. 20p 18p 16p 14p 12p

7410 Triple 3 -input NAND gates 20p 18p 16p 14p 12p

7413 Dual 4 -input Schmitt triggers 30p 27p 25p lip 20p

7420 Dual 4 -input NAND gates .. 20p 18p 16p 14p 12p

7430 Single 8 -input NAND gates .. .. 20p 18p 16p 14p 12p

7440 Dual 4 -input NAND buffer gates .. 2.0p 18p 16p 14p 12p

7441 BCD -Decimal decoder/Nixie driver .. .. 75p 72.p 70p 60p Sip
7442 BCD -Decimal decoder (4 to 10 -line) TTL 0/P 75p 72p 70p 60p 55p

7443 Excess 3 -Decimal decoder TTL outputs .. LI .00 95p 90p BOP 70p

7447 BCD -Decimal 7 seg. decoder/indicator driver LI 75 L1.60 LI 45 LI 30 LI IS

7448 BCD -Decimal 7 seg. decoder/driver TTL 0/P LI 75 LI -60 LI -45 LI -30 L1.15

7450 Expand dual 2 -input AND -OR -INVERT gates 20p 18p 16p 14p lip
7451 Dual 2 -wide 2 -input AND -OR -INVERT gates 20p 18p 16p 14p 12p

7453 Quad 2 -input expand AND -OR -INVERT gates 20p 185 16p 14p 12p

7454 4 -wide 2 -input AND -OR -INVERT gates .. 20p 18p 16p 14p 12p

7460 Dual 4 -input expanders 18p 16p 14p 12p

7470 Single J -K flip-flop (gated inputs) .. 30p 2.7p 25p lip 20p

7472 Single J -K flip-flop (gated inputs) .. 30p 27p 25p 22p 20p

7473 Dual J -K 40p 37p 33p 33p 30p

7474 Dual D flip-flop 37p 35p 33p 30p

7475 Quadruple bistable latch .. 455 42p 40p 38p 35p

7476 Dual J -K flip-flops with Preset and Clear .. 40p 37p 34p 31p 28p

7480 Gated Full Adder 75p 67p 59p 55p

7481 16 -bit read/write memory .. LI .25 LI 15 LI .10 LI .00 90p

7482 2 -bit binary Full Adder .. 137p 80p 70p 65p 60p

7483 4 -bit binary Full Adder .. LI .00 905 85p 80p 73p

7484 16 -bit RAN with gated write inputs .. 90p 85p 805 75p 71p

7486 Quadruple 2 -input Exclusive OR gates .. 45p 41p 38p 35p 335

7490 BCD decade counter .. 75p 705 655 60p 55p
.. LI -00 95p 90p 805 70p

70p 65p 60p 55p
70p 65p 60p 55p
75p 70p 65p 60p
75p 70p 65p 60p
97p 95p 90p 83p

L230 L200 LI 75 LI.50
95p 90p 80p 70p
55p SOp 46p 41p
95p 90p 80p 70p

L140 LI .30 LI .10 L1.00
13.20 L2.95 L2-15 L2 05

95p 90p 80p 70p
L127 LI-20 LI15 L1-10
tl 75 L1.55 LI -30 LI05
[1.47 LI35 LI10 LI-OS
L147 LI .35 LI 10 Li .05
LI .85 L175 LI .60 [1.S0
LI .85 LI-75 LI .60 LI .50
LI .90 LI-80 LI 65 LI .55
LI .90 LI-80 LI -60 LI .40

12.00 74196 Asynchronous presettable decade counter .. LI SO LI -40 LI 30 LI .10 L1.00

2513715
74197 Asynchronous presettable 4 -bit binary counter LI-50 LIDO LI -30 LI 10 Li -00

'2,0,, Texas I.C. Handbook. Complete information on 100 types 405, post 10p.
"" Complete data on the above in booklet 20 pages, Ref. 29, Issue 2 at 15p post paid.

2N3716 Integrated circuit sockets 14 pin D.I.L. 2Sp; 16 pin D.I.L. 30p.
22-135

2N3771
22 00

2513772
82 05

2003773
1235

2003791
12 75

ZTX301 15p 2513819 35p
ZTX302 20p 2513820 56P
ZTX303 20p 2N3823 50P
ZTX304 26p 2N3824 95p
ZTX500 15p 2N3903 200
ZTX501 159 2513906 25p
ZTX502 20p 2N4058 120
ZTX503 17p 2514061 L2p
ZTX504 409 2N4062 12p
ZTX531 2.5p 2N4289 120
IN914 7p 2514290 12p
IN916 10p 254871 85p
IN4001 8p 2515457 3.0p
1N4002 7p 2N5458 35p
I004003 Sp 2N545() 40p
154004 8p 28001 60P
1 \ 4005 10p 29002 75p
154006 129 28301 5171p

IN4007 16p 28302 50p
IN4148 7p 28303 800
1844 7p 28304 75p
18921 7p 28323 85p
18922 Bp 28324 75p
20301 245p 28701 45p
20302 30p 28703 65p
20303 35p 40250 50p
251404 20p 40360 40p
25656 15p 40361 40p
200697 15p 40362 509
200698 30p 40430 1100
251706 10p 40543 65p
2N706A 129 40594 11 05
251708 15p 40595 11 05
21030 20p140636 21 10

Full transistor
list available -
send for your

free copy today!

Type
SC35A
SC356
SC35D
SC4OA
SC406
SC4OD
SC45A
SC45B
SC45D
SC50A
SC5013
SC500
S 40E 500
SC45E 500
SCSOE 500
DIAC SD2 25p

AF 117 Mallard 20p
25 + 17p
100 + 15p
500 + 12p

1000 + 10p

2N2646 Motorola 40P
25 + 35p

100 + 32p
500 + 28p

1000 + 25P

2 N 3055 Fairchild
75p

25 + 65p
100 + SOp
500 + 40p

1000 35p
1111.1111

AF239 Siemens 40p
25 + 35p

100 + 30p
500 + 2Sp

1000 + 20

OCI70 Mallard 2Sp
25 + 20p

100 + 18p
500 + 15p

1000 + 13p

BYZI3 Mallard 25p
25 + 20p

100 + 17o
500 + 15p

1000 + 12p

BYI27 Mallard 1SP
25 + 12p

100 + 10p
500 + 9p

1000 + 8p

OA202 10p
25 + BP

100 + 7p
500 + 6P

1000 + Sp

0C35 Mallard SOP
25 + 45p

100 + 40o
500 + 35p

1000 + 305

0C28 Mallard 60p
25 + SSD

100 + SOp
500 + 45p

1000 + 40p

TIP29A Texas 50p
25 + 45p

100 + 40p
500 + 35p

1000 + 30p

SC4SD Triac El 2S
25 + CHO

100 + El 00
500 + 95p

1000 + 90p

2N2926 Green 10p
25 + 9p

100 + 8p
500 + 6p

1000 + Sp
All colours

2N38I9 Texas 35p
25 + 30p

100 + 25p
500 + 20p

1000 + 17p

M FC4000P
IMFC4010P
IC12
[Fr/A246

AD 100
TAD 110

55p
60p

L2.50
LI 50
LI .50
LI SO

INTEGRATED CIRCUITS
MC724P SOp MCI303P L2-00
702C(T05) 75p MCI 304P [2.25
709C(T05) 45p SL403D with
709C(D.I.L.) 45p booklet LI SO

723C(T05) LI 00 TOSHIBA
741C(T05) 80p 20 watt amp. L4 47

74IC(DIL)
914(705)
923(T05)

TOSHIBA
Pre amp

75p
40p
40p

LI -50

TRIACS
All stud mounting with accessories

P.I. C I- i 1

volts
100 3A 805
200 3A 85p
400 3A 90p
100 6A 90p
200 6A LI 00
400 6A LI 05
100 10A LI-05
200 10A LI-15
400 10A LI.25
100 I5A L1.35
200 I5A LI 45
400 I5A LI 75

6A LI 25
10A L1.45
ISA L195

SILICON RECTIFIERS ALLTUBULAR
I amp miniature plastic wire ended

P.I.V. 1-49 50+ 100 500 1000
Type + + +
1N4001 50 6p Sp 41p 4p lip
IN4002 100 7p 6p Sp 41p 4p
IN4003 200 85 7p 6p Sp 41p
1 N 4004 400 8p 7p 6p 5p 41p
IN4005 600 10p 9p Bp 7p 6p
1N4006 800 lip 10p 9p 8p 7p
1N4007 1000 15p 12p 10p 9p 8p

15 amp
Miniature plastic
Type I-11 P.I.V.

PL4001 Ilp 50
P L4002 9p 100
PL4003 10p 200
P L4004 10p 400
P14005 12p 600
PL4006 15p 800
P L4007 16p 1000

3 amp
plastic

Type I -II
PL7001 15p
P17002 15p
P L7003 I 6p
P L7004 20p
PL7005 21p
P L7006 23p
PL7007 25p

PLESSEY INTEGRATED
CIRCUIT 3 Watt Amplifier
SL403D
Complete wilh8-page
booklet, circuits
and data

£1.50 ea.

LIMITED
SPECIAL

OFFER

ZENER DIODES
I- 25 100 500 1000
24 + + + +

400m 'w
BZY 88
series' 12p 10p 8p 7p 6p

I+ watt
ZL series 25p 22p 20p 17p 15p

3 watt
372 series 30p 27p 25p 22p 20p

10 watt
ZS series+ 40p 37p 35p 30p 2Sp

All types are 5",,, Wire Ended + these
Stud. In voltages 3.3-100 volt in all stand-
ard values. 8.3-33 volt.

BRIDGE RECTIFIERS
SILICON POTTED

Type P.1.9.Arrips1-11
1002 100 2a 55p
2002 200 2a 65p
4002 400 2a 75p
6002 600 2a 80p
1004 100 4a 65p
2004 200 4a 70p
4004 400 4a 75p
6004 600 4a 80p
1006 100 6a 70p
2006 200 6a 75p
4006 400 6a LI BO
6006 600 644 LI .10

POWER RECTIFIERS
STUD MOUNTING
6 amp. P.I.V 1-11
Type
BYZIO 800 40p
BYZII 600 3Sp
BYZI2 400 30p
BYZI3 200 25p

10 amp
SK103
SK203
SK403
SK603
SK803

100
200
400
600
800

1.11
45p
50p
55p
60p
75p

BC107 All Makes 10p
25 + 11p

100 + 7p
500 + Ap

1000 + SP
smenwpr
40361 40p

25 + 35p
100 + 32p
500 + 28p

1000 + 25p

BC108 and 9
All makes lop

25 + Op
100 + 7p
500 + 6P

1000 + SP

40362 SOp
25 + 45p

100 + 40p
500 + 3Sp

1000 + 30o

25303 Texas 60P
25 + 55p

100 + 50
500 + 45p
1000 + 40p

ADI61 AD162 35p
each

25 + 32p
100 + 28o
500 + 2Sp

1000 + 22p

COMPLETELY NEW

10th EDITION
CATALOGUE

COVOrM9
aspect of
Electronics

PE data anci
Information

MOM
Stock linesFti
at Special

Low Prices and
Fully Guaranteed

PLUS! FIVE 10p VOUCHERS

FOR USE WITH PURCHASES
A NEW HENRY'SCATALOGUE IS

A MUST FOR ELECTRONICS TODAY!
Send to this address:
HENRY'S RADIO LTD., Dept. WW,
3 Albemarle Way, London, ECI for cata-
logue by post only. (Callers to "303" as below.)

OUR RANGE IS ALWAYS EXPANDING -Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS -10'Y° 12+; 15% 25+; 20% 100+ -DELIVERY IS FROM STOCK

H E N RY'S
SEMI -CONDUCTOR DEPARTMENT 1N9E1W1 TL IRSATN-SNISETWORPRICES 11:101S.01112N+TS

ANY ONE

303 EDGWARE RD., LONDON, W2. TEL: 01-723 1008/9 LIST 1500+ 15% 25+ } TYPE

RADIO LTD. CALLERS 356 EDGWARE ROAD W2.
SE

COPY
TFOODRAYYOUR FREE 2p0% 100 +

OSTAGE7p.ALLORDERS

We respectfully ask
customers to include
a minimum f1,00 per
order,it helpsto plan ahead
& saves postage as well.
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ENTLEY ACOUSTIC
CORPORATION LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1
THE VALVE SPECIALISTS Telephone 01-722-9090
GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Littlehampton 6743

Please forward all mail orders to Littlehampton
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)Z4 045
A3 0-28
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6N7GT 0.40
6P28 0.59
6Q70 0-27
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1211117 0-27
122561 0.30
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12K5 040
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30PL15 087
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3545 0/6
35D5 0.70
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35W4 0.23
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83111 029
CL33 0.90
CV6 0.53
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ECC81 010
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B7 0.2,5 6CW4 0.63 6X501 0.25 19111 2.00 90AV 3.88 DK96 0.35 ECH83 53906 0-19 603 0.38 6Y60 0.55 20D1 0.49 9000 1-70 DL92 0.25 ECH84 0.34
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AV6 0.23 626 0.18 12AC6 0.40 30L15 048 AC6/PEN EBC90 0.18 EK90 0.21
6.W8A 0.54 6270 0.24 12AD6 0.40 30L17 0.67 0-38 EBC91 0-23 EL32 0.18
1.114 049 637131 048 12AE6 0.48 30943601 AC/PEN(7) EBF80 0.30 EL34 0.44B80 0.13 62178A 0.50 12AT6 0-23 0.95 0.98 88983 838 EL35 1.00
BA6 0.20 6K70 0.10 12AT7 0.16 30P12 0.69 AC/TH1 50 EBF89 827 EL37 0.74
BOO 0.50 6K7GT11.23 12AU6 0.21 30916 0.30 AC/TP 0.98 EBL21 0430 EL41 0.533E6 0-21 601801 0.16 12AU7 0.19 30919/ AL60 0.78 EC53 0.49 EL42 0.536060 1.05 6L1 0.98 12AV6 0-28 30P4 0.58 ARP3 0-35 E054 0.50 EL81 0.506116 0.43 6L601 0.39 12AX7 0-22 30PL1 0.59 ATP4 0-12 0086 0.59 EL83 0-38
11J6 0.39 6L75( 0.38 12AY7 0.68 300L12 0-32 AZ1 0.40 E088 059 EL84 0.22
F1K7A 0.50
305 0-22

6L18 0.44
6L19 1.38

12BA6 0.30
128E6 330

301,1,13 0-75
301'1.14 045

AZ31 046
AZ4I .53

0092 0.34
0(76132 1.00

EL85 0.40
F.I.0R 0.24

EL9I 0.23
EL95 0.32
EL360 0.49
E LL80 0.75
EM80 0-38
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E1183 0.79
EM84 0.81
EM83 1.00
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MATCHED TRANSISTOR SEM-
LP15 (AC113. AC154. A0157. A A120). 530 per pack.
I -0081D and 2-0081, 43p.
1-0044 and 2-0045. 43p.
1-00820 and 2-0082, 48p. Set of 3-0083 665.
B.T.C. 1 watt Zener Diodes. 2.4v.. 2.7v.. 35v.,

All goods are unused and subject to the manufacturers' guarantee. We do not handle manu-
facturers' seconds nor rejects, which are often described as "new and tested" but have a limited
and amenable life. Business hours Mon. -Fri. 9.5.30 p.m. Sate. 9-1 p.m. Littlehampton closed Bats.
Terms of business. Cash or cheque with order. Post/packing 3p per item, subject to a minimum
of 9p per order. Orders over 23 sent free. All orders cleared same day by first class mall.
Any parcel insured against damage in transit for 3p extra per order. Complete catalogue with
conditions of sale 7p post paid. No enquiries answered unless S.A.E. Is enclosed for reply.

ELECTRONIC ORGAN DIVIDER BOARDS built to
high industrial/computer spec. 5 octave set £15.
Complete with connection data and oscillator details.

COPPER LAMINATE P.C. BOARD
81 x 51 x 1/16 in. 121p sheet, 5 for50p
11 x 61x 1 /16 in. 15p sheet, 4 for 50p
11 x 8 x 1 /16 in 20p sheet, 3 for 50p
Offcut pack (smallest 4 x 2 in.) 50p 300 sq. in.
P&P single sheet 4p. Bargain packs 10p

SPEAKERS AND CABINETS
E.M.I. 13 x 8 in. (10 watt) with two tweeters and cross-

over 3/8/15 ohm models. £3.75. P.P. 25p.
E.M.I. 13 x 8 in. base units (10 watt) 3/8/15 ohm

models £2.25. P.P. 25p.
E.M.I. 61 in. rnd. 10 watt Woofers. 8 ohm.1 3,000 gss

£2-25. P.P. 15p.
E.M.I. 20 watt (13 x 8 in.) with single tweeter and

"X -over" 20 Hz to 20,000 Hz. Ceramic magnet
1 1,000gss. £8. P.P. 40p. 20 watt base unit only. £6.
P.P. 40p.

CABINETS for 13 x 8 in. speakers manufactured in
in. teak -finished blockboard. Size 14 x 101 x 9 in.

£5 ea. P.P. 40p.

PRECISION A.C. MILLI VOLTMETER (Solartron) 1.5m.v.
to 15v 60db to 20db. 9 ranges. Excellent condition.
£2250. P.P. 01.50.

WAVE ANALYSER TYPE 853 (AIRMEC). 30Kc/s.-
30Mc/s. Excellent condition. £25. Carr. £2.

MINIATURE UNISELECTORS (A.E.I. 2203A.), 3 bank,
12 position, non -bridging wipers.£4.25 ea. Brand new.
Complete with base.

MOTORISED VARIACS. Unit containing 2 amp. 0/270.
Transformer coupled to a 3 r.p.m. Geared Motor. £8.
Carr. £1.

BRIDGE MEGGERS (500v. series 2) £18 ea. in good
working order.

BRIDGE RECTIFIERS (Mallard GEX 54INBIPIF) Output
74volt. at 18 amps. £2 ea. (brand new).

BULK COMPONENT OFFER. Resistors/Capacitors. All
types and values. All new modern components. Over 500
pieces £2. (Trial order 100pcs. 50p.) We are confident
you will re -order.

ERCO WIRE -WOUND POTS. New individually boxed.
200 ohm 25 watt SOp : 725 ohm 50 watt 75p: 300 ohm
100 watt £1 ea.

HIGH-SPEED MAGNETIC
COUNTERS. 4 digit (non reset) 24
or 48v. (state which) 4 x 1 x 1 in.
35p. P.P. 5p.
5 digit (non reset) 6v. d.c. (21 x
11 x 11 in.). 75p. P.P. 5p.
3 digit (Reset) 12/24/48v. (state
which). 4 x 1 x 1 in. £1-715. P.P. 5p.
5 digit (Reset) 12v. d.c, (21 x 2 x 1 in.). £3. P.P. 5p.
6 digit (Reset) 12v. d.c. (21 x 2 x 1 in.) £3-50. P.P. 5p.

MICROAMMETERS (4 in. sq. Weston) 25-0-25 micro -
amps. New/boxed. £2.25 ea. P.P. 25p.

PRECISION CAPACITANCE JIGS. Beautifully made
with Moore & Wright Micrometer Gauge. Type 1. 1 8.5pf to
1 220pf. £10 ea. Type 2. 9.5pf to 1 1.5pf. £6 ea.

POT CORES LA1 /LA2/LA3. 50p ea.

LIGHT DIMMERS (2000 watt) Triac Controlled. 31 x 2 x 11
in. £5.75 ea. P.P. 25p.

TRANSFORMERS
L.T. TRANSFORMER. (Shrouded) Prim. 200/2500.
Sec. 20/40/60v. 2 amp. £2 ea. P.P. 40p.
L.T. TRANSFORMER (CONSTANT VOLTAGE).
Prim. 200/240v. Sec. 1. 50v. at 2 amp. Sec. 2. 50v. at
100 m/a £3. P.P. 50p.
L.T. TRANSFORMER. Prim. 240v. Sec. 8/12/20/25v.
3.5 amp. £1 ea. P.P. 40p.
L.T.' TRANSFORMER. Prim 220/240v. Sec. 13v.
1.5 amp. 65p. 10.5v. 1 amp. Model 50p. P.P. 15p.
L.T. TRANSFORMER. "ADVANCE VOLTSTAT"
Prim. 190-260v .Sec. 6v. r.m.s. 25 watt. £2 ea. P.P. 30p.
H.T. TRANSFORMERS. Prim. 200/240v. Sec.
300-0-300v. 80 m.a. 6.3v. c.t. 2 amp. £1.50 P.P. 40p.
350-0-350v. 60 m.a. 6.3v. c.t. 2 amp. £1. P.P. 25p.
H.T. TRANSFORMERS (N.D.) Prim. 200/240v. Sec.
550v. 2 amp. £7.50. Carr. £1 ; 440v. 2.8 amp. £7.50.
Carr. £1. Chokes to match £4. Carr. £1
STEP-DOWN TRANSFORMERS. Prim. 200/240v.
Sec. 115v. 120 watt (double wound). £1.25. P.P. 25p;
500 watt (D.W.). £5. P.P. £1; 600 watt (auto). £4-50.
P.P. 75p; 750 watt (auto). £5.50. P.P. £1.
ADVANCE CONSTANT VOLTAGE. Prim. 190/250v.
Sec. 115v. 2250 watt. £15. Carr. £2.50.
STEP-DOWN UNIT (700 watts). Input 240v., Output
115v. (fully smoothed). £10 ea. Carr. £1
HT/LT TRANSFORMER Prim. 240v. (tapped) Sec.
I. 500-0-500v. 150 al/a. Sec. 2. 31v. 5 amp. E2.75
P,P.50p.
120 amp. AUTO TRANSFORMER. 190/270v. 50 c/s.
Tapped every 5 volts. £50 ea. (Carr. by arrangement.)

COMPUTER TAPES. 2400 ft. in. On N.A.B. Hubs com-
plete with transparent cassette case. £2 ea. P.P. 50p.

LIQUID LEVEL SWITCH. Detects even mildly conductive
liquids i.e. ether etc. N/O-N/C contacts fails to safe. £10 ea
S.a.e. literature.
"LONG LIFE" ELECTROLYTICS (screw terminal)

25,000 u.f. 40v. (41 x 21 in.) £1 P.P. 10p.
10,000 u.f. 75v. (41x 21 in.) 871p. P.P. 10p.
7,100 u.f. 40v. (4 x 2 in.) 75p. P.P. 10p.
3,150 u.f. 40v. (4.11 in.) 75p. P.P. 1 Op.

TELEPHONE DIALS (New) £1 ea.
RELAYS (G.P.O. '3000'). All types. Brand
new from 371p ea. 10 up quotations only.
TELEPHONE EXTENSION CABLE
3 core/cream p.v.c. 100 yd. coil £2 200 yd.
coil £3.715. P.P. 25p.
UNISELECTORS (Brand new) 25 -way
75 ohm. 8 bank 4 wipe £3.25. 10 bank
1 wipe £3.75. Other types from £2.25.

BLOWER FANS (Snail type) Type 1 : Housing dia. 31 in.
Air outlet 11 x 1 in. £225. P.P. 25p. Type 2: Housing dia.
6 in. Air outlet 21 x 21 in. £4. P.P. 50p. Both types 115/
240v. A.C. (brand new).

RELAYS
SIEMENS/VARLEY PLUG-IN. Complete with transparent

dust covers and bases. 2 pole c/o contacts 35p ea; 6 make
contacts 40p ea.; 4 pole c/o contacts 50p ea. 6-12-24-48v
types in stock.

12 VOLT N.D. RELAYS (3 x 2 x 1 in.) with 10 amp. silver
contacts 2 pole c/o 40p ea.; 2 pole 3 way 40p. P.P. 5p.

24 VOLT N.D. RELAYS (2 x 2 x in.) 10 amp. contacts.
4 pole c/o. 40p ea. P.P. 5p

240 VOLT A.C. RELAYS (14 x1 I x 1 In.) G.P. contacts
1 make 2 c/o. 60p ea. P.P. 5p.

REED RELAYS 4 make 9/12v. (1,000 ohm.) 621p ea.
2 make 371p ea. 1 make 25p ea. Reed Switches (11 In.)
10p ea. £1 per doz.

SUB -MINIATURE REED RELAYS (lin. x lin.). Weight
oz. Type 1.960 ohm, 3/9v. 1 make. 132113 ea. Type 2.

1800 ohm, 3/12v. 1 make. 759 ea.
E.N.T. GENERATOR MODULE (Mallard VM1049)

input 12 volt, output 1800 volt 1 m.a. £4 ea. P.P. 25p
SILICON BRIDGES 100 p.i.v. 1 amp (l x x1 in.) 45p.

PATTRICK & KINNIE
191 LONDON ROAD  ROMFORD ESSEX

ROMFORD 44473 RM79DD
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SIGNAL GENERATOR TS-403B/U (or URM-61A): (Hewlett Packard).
A portable, self-contained, general-purpose test equipment designed for use
with radio and radar receivers and for other applications requiring small
amounts of RF power such as measuring standing -wave ratios, antenna and
transmission line characteristics, conversion gain, etc. Both the output freq.
and power are indicated on direct -reading dials. 115V, AC, 50 c/s. Freq.-
1800-4000 Mc/s. CW, FM, Modulated Pulse -40-4000 pulses per sec. Pulse
Width -0.5-10 microsecs. Timing-Undelayed or delayed from 3-300 micro -
secs from external or internal pulse. 0/put-1 milliwatt max., 0 to -127 db
variable. 0/put Impedance -50 0. Price: £120 each + £2 carr.
SIGNAL GENERATOR TYPE 902: (P.R.D.). A portable, general-purpose,
broadband, microwave signal generator designed for testing and maintenance
of aircraft radio and radar receivers in the SHE band. The RF output level is
regulated by a variable attenuator calibrated in dbm. The frequency dial is
calibrated in Mc/s. Provision is made for external modulation. Power Supply -
115V, ± 10% A.C., 50 c/s. Freq.-3650-7300 Mc/s. Internal Transmission-
CW, Pulse, FM. External Transmission -Square Wave, Pulse. Power 0/put-
0.2 milliwatts. 0/put Attenuator : -7 to -127 dbm. Load -50 0. Price:
£135 each + £2 carr.
TEST SET TS -147C: Combined signal generator, frequency meter and
power meter for 8500-9600 Mc/s. CW or FM signals of known freq. and power
or measurement of same. Signal Generator: 0/put -7 to -85 dbm. Trans-
mission -FM, PM, CW. Sweep Rate -0-6 Mcis per microsec. Deviation -0-
40 Mc/s per sec. Phase Range -3-50 microsec. Pulse Repetition Rate -to
4000 pulses per sec. RF Trigger for Saw -tooth Sweep -5-500 watts peak.
0.2-6 microsec. duration, 0.5 microsec pulse rise time. Video Trigger for
Sawtooth Sweep -Positive polarity, 10-50y peak. 0.5-20 microsec duration at
10% max. amplitude, less than 0.5 microsec rise time between 90% and 10%
max. amplitude points. Frequency Meter: Freq. 8470-9360 Mc/s. Accuracy -
+2.5 Mc/s per sec. absolute, + 1.0 MO per sec. for freq. increments of less
than 60 Mc/s relative, ILO Mcis per sec. at 9310 Mcis per sec. calibration
point. Accuracy measured at 25° C and 60 humidity. Power Meter: Input: + 7
to + 30 dhm. Output -7 to - 85 dbm. Price: £75 each + £1 carr.
MICROLINE IMPEDANCE METER MODEL 201: 5300-8100Mc/s.
£75 each, £1 carr.
MICROLINE DIRECTIONAL COUPLER MODEL 209: 5260-8100Mc/s
24DB. £12.50 each, post 35p.
COAXIAL TEST EQUIPMENT: COAXWITCH-Mnftrs. Bird Electronic
Corp. Model 72RS; two -circuit reversing switch, 50 ohms, type "N" female
connectors fitted to receive UG-21/U series plugs. New in ctns., £6.50 each,
post 37p.
POLARAD MSG -I MICROWAVE SIGNAL GENERATOR: .95-2GHz,
0 to -127dbm output. Freq. accurate to within ± 1%. Internal FM, pulse
and squarewave modulation. £165 each, can. £1.50.
POLARAD MSG -3 MICROWAVE SIGNAL GENERATOR: 4.5-8GHz.
Internal pulse and squarewave modulation. £185 each, carr. £1.50.
POLARAD MSG MICROWAVE SIGNAL GENERATOR: 12.4-
17.5GHz. £225 each, carr. £1.50.
TS-45/APM3 "X" BAND SIGNAL GENERATOR (and transmitter
output power and frequency meter): 8.7-9 -5GHz. Accuracy +2MHz.
115V a.c. £25 each, carr. £1.
PRD FREQUENCY METER 5810: .9-1.5GHz. £55 each, post 60p.

USM-24C OSCILLOSCOPE: 3 in. oscilloscope with 2c/s to 10Mc/s
vertical response, and 8c/s to 800Kc/s horizontal response. Sensitivity 50 my.
rms/inch. Triggered sweep, built-in trigger pulses and markers. Mains input
115V, 50c/s. Complete with all leads, probes and circuit diagram. £42.50
each, carr. £2.
SIGNAL GENERATOR TS-497B/URR: (Boonton). Freq. 2-400 Mc/s in
6 bands. Internal Mod. 400 or 1000 c/s per sec. External Mod. 50 to 10,000 c/s
per sec. External PM. Percent Mod. 0-30 for sine wave. Am or Pulse Carrier.
0/put Voltage 0.1-100,000 microvolts cont. variable. Impedance 5011.
Price: £85 each + £1.50 carr.
FREQUENCY METER TS -74 (same TS -174): Heterodyne crystal con-
trolled. Freq. 20-280 Mc/s. Accuracy .05%. Sensitivity 20 mV. Internal Mod.
at 1000 c/s. Power Supply -batteries 6V and 135V. Complete with calibration
book. (Manufactured for M.O.D. by Telemax. "As new" in cartons.) £75 each.
Fully stabilised Power Supply available at extra cost £7.50 each. Carr £1.50.
CT.54 VALVE VOLTMETER: Portable battery operated. In strong metal
case with full operating instructions. 2.4V -480V. A.C. or D.C. in 6 Ranges,
10 to 10Megf1 in 5 Ranges. Indicated on 4in. scale meter. Complete with
probe, excellent condition. £12-50, carr. 75p.
CT.381 FREQUENCY SWEEP SIGNAL GENERATOR: 85Kc/s-30Mc/s
and response curve indicator with 6in. CRT tube and separate power supply.
Fully stabilised. Price and further details on request.
DIGITAL VOLTMETER & RATIOMETER Model BIB. 2116, £65,
carr. £2.
DIGITAL VOLTMETER Model BIE. 2114, £55, cart. £2. (Mnftrs.
Blackburn Instruments).
MARKA SWEEP GENERATOR MODEL VIDEO (Kay Electric, USA)
£65, carr. £2.

MARCONI VARIABLE ATTENUATOR Type 388C: £15 ea. Carr. 60p.
MODULATOR UNIT: complete with transformer and 2 x 807 valves mounted
in 19 in. chassis x 8 in. high x 8 in. deep. £4.50 secondhand cond., or £6.50
new cond. Carriage £1.
RF UNIT: suitable for use with the above unit. Complete with 2 x 3E29 valves.
Ideal for conversion to 4 metres. £5 secondhand cond., or £7.50 new cond.
Carriage £1.
POWER UNITS AVAILABLE FOR FOLLOWING SETS: 52 set -mains
input, 150V @ 60mA and 12V @ 3 amps, new cond. £3.50. Receiver type 88
(1475) -mains input, 250V @ 80mA and 6.3V @ 4 amps, new cond. £3.50.
No. 19 set £2-50. C12 set £4-00. 88 set £2-50. Carriage all types £1 extra.
STABILISED BENCH POWER SUPPLY: fully smooth, dual output, positive
or negative, 2-6V; 6-9V; 9-12V and 12-16V all at 2 amps d.c. from mains input.
£25 + £2 can.
LONDEX AERIAL CHANGEOVER RELAY: 24V D.C. £1.50 ea. + 25p post

ROTARY CONVERTERS: Type 8a, 24 v D.C., 115 v A.C. @ 1.8 amps,
400 c/s 3 phase, £6.50 each, post 50p. 24 v D.C. input, 175 v D.C. @ 40mA.
output, £1.25 each, post 20p.
CONDENSERS: 30 mfd 600 v wkg. d.c., £3.50 each, post 50p. 15 tad 330 v a.c.,
wkg., 75p each, post 25p. 10 mfd 600 v. 43p each, 25p post. 8 mfd 2500 v. £5
each, carr. 63p. 8 mfd 600 v. 43p each, post 15p. 8 mfd. 1% 300 v. D.C. £1.25,
post 25p, 4 mfd 3000 v. wkg. £3 each, post 37p. 4 mfd 2000 v. £2 each, post 25p.
4 mfd 600 v., 2 for £1. 0.25 mfd, 2Kv, 20p each, post 10p. 0.01 mfd MICA 2.5Kv,
£1 for 5, post 10p. Capacitor 0125 mfd, 27,000 v. wkg. £3.75 each, 50p post.
2.25 mfd 25 Kv. wkg. £20 each, £3 carr.
TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec.
6,000 ohms. Price £1.25, post 25p.
SOLENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £2.50 each.
post 30p.
CONTROL PANEL: 230 v. A.C., 24 v. D.C. @ 2 amps, £2.50 each, carr. 75p.
OHMITE VARIABLE RESISTOR: 5 ohms, 54 amps; or 40 ohms at 2.6 amps;
500 ohms, 0.55 amps. Price (either type) £2 each, 25p post each.
TX DRIVER UNIT: Freq. 100-156 Mc/s. Valves 3 x 3C24's; complete with
filament transformer 230 v. A.C. Mounted in I9in. panel, £4.50 each, carr. 75p.

POWER SUPPLY UNIT PN-12A: 230V a.c. input 50-60 c/s. 513V and 1025V @
420 mA output. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V and
10Mfd 600V. Filament Transformer 230V a.c. input. 4 Rectifying Valves type 5Z3.
2 x 5V windings @ 3 Amps each, and 5V @ 6 Amp and 4V @ 0.25 Amp. Mounted
on steel base 19"Wx11"Hx14"D. (All connections at the rear.) Excellent condition
£6.50 each, carr. £1.
AUTO TRANSFORMER: 230-115V, 50-60c/s, 1000 watts. mounted in a strong
steel case 5" x 64" x 7". Bitumen impregnated. £6 each, Carr. 63p. 230-115V,
50-60c/s, 500 watts. 7" x 5" x 5". Mounted in steel ventilated case. £3.50 each,
Carr. 50p.
LT TRANSFORMER: PRI 230V. Output 3 x 6.3 at 3 amps each winding,
34" x 4" x 5". Fully shrouded £1.50 post 50p.
VARIABLE VOLTAGE REGULATOR TRANSFORMER: Input 230V
A.C.; Output 57.5V -230V in 16 equal steps @ 21 Amps. £22.50 each, carr. £1.50.

TRANSFORMER: 230V A.C. input. 17.75V @ 35 Amps output. £9.50 each,
carr. £1.
TRANSFORMER: 'C' Core. 230V A.C. input. 1000-0-1000V or 750-0-750V
@ 250mA. £6.50 each, carr. 75p.
MODULATOR UNIT: 50 watt. part of BC -640, complete with 2 x 811 valves,
microphone and modulator transformers etc. £7.50 each, 75p carr.
CATHODE RAY TUBE UNIT: With 3M. tube, Type 3EG1 526)CV1 colour)
green, medium persistence complete with nu -metal screen, £3.50 each, post 37p.
APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc (s., com-
plete with all valves 28 v. D.C. 3 relays, 11 valves, price £3 each, carr. 50p.
ANTENNA WIRE: 100 ft. long. 75p + 25p post.
APN-I INDICATOR METER, 270° Movement. Ideal for making rev. counter.
£1.25, post 25p.
VARIABLE POWER UNIT: Complete with Zenith variac 0-230V., 9 amps.;
24 in. scale meter reading 0-250V. Unit is mounted in 19 in. rack. £15 each,
£1.50p carr.
AIRCRAFT SOLENOID UNIT D.P.S.T.: 24V, 200 Amps, £2 each, 25p post.
RADAR SCANNER ASSEMBLY TYPE 122A: Complete with parabolic
reflector (24 in. diameter), motors, suppressors, etc. £35 each, £2 carr.

DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, each,
0.9 ohms. Tolerance ± 1% £3 each, 25p post. 90 ohms per step. 10 positions,
total value 900 ohms. 3 Gang. Tolerance ± 1% £3.50 each, post 25p.

CRYSTAL TEST SET TYPE 193: Used for checking crystals in freq. range
3000-10,000Kc/s. Mains 230V, 50c/s. Measures crystal current under oscillatory
conditions and the equivalent parallel resistance. Crystal freq. can be tested in
conjunction with a freq. meter. £1250 each, £1 carr.
LEDEX SWITCHING UNIT: 2 ledex switches, 6 Bank and 3 Bank respectively
6 Pos.; 1 Manual switch, 16 Bank 2 Pos. £4 each, 50p post.
VARIAC TRANSFORMERS: Input 115V, output 0-135V at 2 Amps. £3 each
50p post. Input 115V, output 135V at 5 Amps. £5 each, 50p post.
RACK CABINETS: (totally enclosed) for Std. 19 in. Panels. Size 6 ft. high x 21
in. wide x 16 in deep, with rear door. £52 each, £2.50 Carr. OR 4 ft. high x 23
in. wide x 19 in. deep, with rear door. Pilo each, £2 Carr.
FUEL INDICATOR Type 113R: 24V complete with 2 magnetic counters
0-9999, with locking and reset controls mounted in 3in. diameter case. Price £2
each, 25p post.

GEARED MOTOR: 24c. D.C., current 150mA, output 1 rpm, £1.50 each,
25p post. ASSEMBLY UNIT with Letcherbar Tuning Mechanism and
potentiometer, 3 rpm, £2 each 25p post. SYNCHROS: and other special
purpose motors available. List 3p.
ACTUATOR UNIT: With 115V d.c. geared motor; o/put 12.5 rpm; torque
16 ins. oz; reversible; microswitches and potentiometer. £3.50 ea. + 40p post.
DALMOTORS: 24-28V d.c. at 45 Amps, 750 watts (approx. 1hp) 12,000rpm.
£5 each, 50p post.
GEARED MOTOR: 28V d.c. 150 rpm (suitable for opening garage doors).
£4 each, 50p post.
MOTOR: 240V single phase, 2,400 rpm. 1/40 H.P. approx. Price £1.75 each,
25p post.

CALLERS BY TELEPHONE 3-B TRULOCK ROAD, LONDON, Nil OPG

APPOINTMENT ONLY W. MILLS Phone: 01-808 9213 and
WILSTEAD 605
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H.T. TRANSFORMERS
AT A FRACTION OF MAKER'S PRICE

PARMEKO POTTED TYPES: Pri taps 200-240v. Sec. 1875v.
6Ornia. 4.2kV. Pk. wkg. and 500v. 3Im/a. 13.50. Carr. 45p.
Pri. taps 200-240v. Sec. 630-0-630v. 105m/a. 5v. 4a., 5v. 2a.
[3-00. Carr. 45p. REDCLIFFE POTTED TYPE E.H.T.:
Pri. taps 200-240v. Sec. 1600v. 50m/a. and 250v. 50m/a. 6.3v.
0.6a., 6.3v. 0.5a., 4.5v. 1-5a. [4.50, Carr. 50p. WODEN
OPEN -FRAME TYPES TABLE -TOP CONNECTIONS,
TROPICALISED: Pri. 230v. Sec. 890-710-0-710-890v. 120m/a.
1250. P.P. 40p. Pri. taps 200-240v. Sec. I 30v. 450In.a. three
times. "C" core. 1450. P.P. 45p. TIBBLES OPEN -FRAME
TYPE TABLE -TOP CONNECTION, TROPICALISED:
Pri. taps 200-240v. Sec. taps 150, 165v. 4a. 14.50. Carr. 50p.
L.T.P. Pri. 200-240v. Sec. tapped 300-325v. 0.40., 6.4v. 1.8a.OPEN FRAME TABLE -TOP CONNECTIONS [3.50.
Carr. 50p.

L.T. TRANSFORMERS
PARMEKO POTTED TYPE

All Primaries 220-230v. Type 1: Sec. T.9 -I Ov. 0 -05a -10v. 0.5a.
6.3v. 3.5a. 6-3v. I -2a. LI -SO. P.P. 25p. Type 2: Sec. 24/30/32v.
2a. LI .50. P.P. 25p. Type 3: Sec. 12v. 6a. LI -50. P.P. 25p. Type 4:
Sec. 4.2v. I a. 75p. P.P. 20p. Type 5:Sec. 6.3v. C.T. 5a. 6.3v I .2a.,
6.3v. I -2a. [I -25. P.P. 25p. Type 6: 6.3v. C.T. 2.5a. 75p. P.P. 20p.
Type 7: 7v. 50., 6-3v. 4a., 6.4v. 2a., 6.4v. 2a.. 52v. 8a. 1145.
P.P. 25p. WODEN: Pri. 220-240v. Sec. 10.5v. 2a. Fully
shrouded. .50. P.P. 25p. Pri. 240v. Sec. 10v. 7a. and 3v.a.
[2.50. P.P. 35p.

HEAVY DUTY HT CHOKES
Parmeko 10H 655 m/a. Res. 801). Size 7 x 7 x 7 ins.
Open type. [4.50. Carr. LI.
Gresham 9H 500 m/a. 5KV wkg. Res. 40 a. Potted type.
9 x 8 x 8 ins. [6.00. Carr. L1.25.
15H 300 in la 50 ohm. "C" core potted type. [3.12. P.P. 50p.
101-I 300 mia 60 ohm. "C" core potted type. [245. P.P. 50p.
15H 180m/a.200ohrn."C"core potted type. L2.25. P.P. 45p.
20H 350m/a.200ohm."C" core potted type. [3.50. P.P. 50p.
IH IA. 15 ohm [3-50. P.P. 75p.

GARDNERS LT TRANSFORMERS
Pri. 200-220-240v. Sec. 2-0-2v. I la. Twice 8Kv. D.C. wkg. [3.
P.P. 50p. Pri. 200-220-240v. Sec. 6.6v. 7a. Four times 4Kv. D.C.
wkg. [350. P.P. 50p. Pri. 230-250v. Sec. 2.0-2v. I la. 25Kv.D.C. wkg. [5.50. Carr. 75p.

HEAVY DUTY LT TRANSFORMERS
By famous maker. Fully Tropicalised. Pri. tapped 100,
110, 120, 200, 220, 240v. E.S. Three Separate Secondaries
27v. 9a., 9v. 9a., 3v. 9a. Plus 17-0-17v. 0.25a. and 17v.
0-25a. Table -top connections. [4.50. Carr. 50p.

T.E.C. 240-110v. ISOLATION TRANSFORMERS
Pri Tapped 10. 0. 200. 220. 240v. sec. Tapped 110-112.5-115v.
Conservatively rated at 9 amps. Tropicalised open frame type.
Terminal Board connections. Size 9 x 9 x 7 ins. Weight 60 lbs.
L15.00. Carr. 90p.

L.T.P. LT TRANSFORMERS
Pri 220-240v. sec. 6.3v 8 amp. Four tines. Fully tropicalised.
Table top connections. [3-90. Carr. 60p.

(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.I
01-723-7851 01-262-5125

CURRENT RANGE OF BRAND NEW L.T. TRANS-
FORMERS. FULLY SHROUDED (excepted) TERMINAL
BLOCK CONNECTIONS. ALL PRIMARIES 220/240v
No. Sec. Taps Amps Price Cu,,.
IA 25-33-40-50 . . . 15 L12 00 65p
IB 25-33-40-50 .. . 10 [900 50p
1 C 25-33-40-50 .. 6 [7 50 50o
1 D 25-33-40-50 3 [5 50 40p
2A 4-16-24-32 12 L7 75 45p
28 4-16-24-32 8 t6 50 45p
2C 4-16-24-32 4 L3 90 40p
2D 4-16-24-32 2 L2 75 30p3B 25-30-35 20 /12 00 65p
3C 25-30-35 10 L7 50 60p
3D 25-30-35 5 L5 75 45p
3E 25-30-35 2 [3 25 45p4A 12-20-24 30 [1300 75p
4B 12-20-24 20 L9.00 50p
4C 12-20-24 10 E5 75 50p
4D 12-20-24 5 L4 00 45p
SA 3-12-18.. 30 [1050 45p
58 3-17-18.. 20 [775 50p
5C 3-12-18.. 10 [475 45p
SD 3-12-18.. 5 L3 75 40p
6A 48-56-60 2 [375 40p
6B 48-56-60 I [275 35p7A 6-12 . 50 111.50 55p
7B 6-12 . 20 L6 SO 45p
7C 6-12 10 L3 75 35p
7D 6-12 . 5 L2 SO 35p
8A 12-24 LI 75 35p
9A 17-32 8 EIS 50 35p10A 9-15 . 2 LI 50 35p
I IA 6.3 . .. 15 L3 75 35p
12A 30-25-0-25-30.. . 2 L3 75 35p
13A 36 45 [16 SO 75pNote: By using the intermediate taps many other
voltages can be obtained.

Example: No. I .. 7-8-10-15-17-25-33-40-50v.
No. 2 .. 4-8-12-16-20-24-32v.
No. 5 .. 3-6-9-12-15-1 8v.

STEP DOWN 240/110v. AUTO TRANSFORMERS
FOR AMERICAN EQUIPMENT. Fitted with 2 or 3
pin American sockets. All sizes from 80 to 2614va. avail-
able. Send s.a.e. for list. American sockets, plugs, adaptors
also available.

GARDNERS AUTO TRANSFORMERS
Tapped 0, 200, 210, 220, 230, 240, 250v. 600 watts. Open frame
type, table top connections [2. P.P. 35p.

EX G.P.O. TRANSFORMERS
Pri 180, 200, 220, 240v. Sec. 100-0-100v. 65 M/A and 61 64-67v.
150 M/A and 6v. IA open type T -block connections. LI 25.
P.P. 25p.
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CHLORIDE HEAVY DUTY LEAD -ACID BATTERIES
in glass containers. Set of 24, giving 50v. D.C. 85a.h. Filled, in
perfect condition, with connectors and mains charger. [120
ex -warehouse.

EXCID LEAD -ACID BATTERIES
in glass containers. Size 7 x 5 x
25 ins. 10v. 5a.h. Supplied brand new
with charging instructions. Ideal for
lighting, alarm systems, etc. Two
packed in original maker's cartons.
[175. Carr. 50p. One L1.00. Carr. 25p.

Type 320 BN. Ex -equipment. Perfect ..Ltitiiaali:e
condition. 75p. P.P. 10p.

6 -DIGIT COUNTERS
By Counting Instruments Ltd. 48v. D.C. resettable. Size 34 x
25 x 25 ins. 12.00. P.P. 15p.

VEEDER-ROOT COUNTERS
6 -digit resettable. 230v. A.C. Size 34 x 26 x If ins. [2.00.
P.P. 20p. Counting Instruments Ltd. 48v. D.C. 6 digits reset -
table. 34 x 24 x 11 ins. [200. P.P. 20p.

BERCO RHEOSTATS
0.2 a 75 watts 3 ins. dia. 75p. P.P. 20p.
Other types available: 5053 la. 25 ins. dia.
50p. P.P. 20p. 100 a 0.75a. 3 ins. dia. 60p.
P.P. 20p. 12a 3a. 35 ins. dia. 75p. P.P. 20p.
Inst. Pots. 110 a 34 ins. dia. 20 watts. 50p.
P.P. 20p.

OMRON SUB -MINIATURE
RELAYS

Type 1051 N. I 2v. D.C. I C.O. 5 amp
contact overall. Size I x I /40 in.
New and boxed with mounting
screws. 45p. P.P. 5p.

T.C.C. CAPACITORS
0 5 mfd. I0,000v. D.C. wkg. [2-50.
Carr. 50p. I mfd. 5,000v D.C. wkg.
[1.50. P.P. 35p. 40 mfd. 400v. A.C.
wkg. 50;60 cycles. [3.00. Carr. 50p.

HIGH -CAPACITY ELECTROLYTICS
Tubular type Sprague 40,000 mfd. 10v. D.C. wkg. 50p. P.P. 15p.
S.I.C. 25,000 mfd. I 2v. D.C. wkg. 40p. P.P. 10p. 10,000 mfd.
16v. D.C. wkg. 8,000 mfd. 10v. D.C. wkg. 3,150 mfd. 40v. D.C.
wkg. 40p. P.P. 10p.

PLESSEY COUNTERS
A.C. 240v. Five Digits. Overall size 24 x II x II ins., 95p,
P.P. 15p.

MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq.
85 Kc/s-25Mc/s in 8 ranges. Incremental: ± 1% at 1Mc/s. Output:
continuously variable 1 microvolt to 1 volt. Output Impedance:
1 microvolt to 100 millivolts, 10 ohms 100mV - 1 volt - 52.5 ohms.
Internal Modulation: 400c/s sinewave 75% depth. External Modu-
lation: Direct or via internal amplifier. A.C. mains 200/250V,
40-100c/s. Consumption approx. 40 watts. Measurements 29 x
12f x 10 in. Second hand condition. £27.50 each, Carr. £150.
MARCONI SIGNAL GENERATOR TYPE TF-144H/S:
Frequency Range 10Kc/s-72Mc/s. RF Output 212.V -2V at 5052.
Int. Mod. 400 and 1000c /s. Excellent condition with Manuals.
£200.00 each. Carr. £2.

FREQUENCY METER BC -221: 125-20,000 Kc/s, complete with
original calibration charts. Checked out, working order £18.50
± £1 carr.; OR BC -221 (as received from Ministry), good condition,
less charts, £8.50 + £1 Carr.

MARCONI DEVIATION TEST SET TF-934: 2.5-100Mc/s (can
be extended up to 500Mc/s on Harmonics). Dev. Range 0-75Kc/s
in modulation range 50c /s-15Kc /s. 100/250V a. c . £45 each, £1 .50 carr.

If wishing to call at Stores, please telephone
for appointment.

TELEPRINTER CREED TYPE 7B: Page -printer, 24V d.c.
power supply, "as new" condition, in original packing case, £25 -00
each. Second-hand condition (excellent order), no parts broken,
£15.00 each. Carriage both types £2.
CREED TELEPRINTER TYPE 7B: Page -printer (GPO Model)
with 110/250V d.c. motor £20 each. Secondhand condition. Carr. £1.
CREED TELEPRINTER 54/N4: This type of teleprinter has
4 keyboards with letters and figures. £75 each. Carr. £1.
CREED TELEPRINTER MODEL 75: Receiver only. Page.
£35 each. Carr. £1.
CREED TELEPRINTER MODEL 75: Receiver and trans-
mitter. £45 each. Carr. £1.
CREED REPERFORATOR TYPE 7P/N4: £35 each. Second-
hand condition. Carr. £1.
CREED REPERFORATOR TYPE 7P/N3: £25 each. Second-
hand condition. Carr. £1.
CREED TELEPRINTER RECEIVING REPERFORATOR
7T12/3: Provides a means for storing in the form of perforations
in a paper tape, messages received in Start -Stop code at stations
where traffic has to be transferred from one circuit to another. Will
interpret signals correctly from either 7 -unit or 7f -unit trans-
mitters; standard operating speed is 50 bauds. Punching mechanism
designed to punch one or two tapes simultaneously. Can accom-
modate 1 or 2 tape rolls. Automatic starter which enables unit to
be left unattended. Brand new in cases complete with tuning fork,
rolls of tape, and miscellaneous operating spares. Power supply
24v £30 each; or second hand cond. (no spares) £18 -50 each. Carr.
either type £1.50.
CREED REPERFORATOR MODEL 85: secondhand, excellent
cond. £18.50 each.
CREED REPERFORATOR MODEL 86R: (similar to above) new
cond. £30.00 each. Carr. either type £1.50.
CREED AUTO TRANSMITTER 6S/4: secondhand cond.
£10.00 each. Carr. £1.
CREED AUTO TRANSMITTER 6S/4M: Secondhand condi-
tion. £12 each. Carr. £1.
CREED AUTO TRANSMITTER 6S/6: new cond. £15.00 each.
Carr. £1.
CREED AUTO TRANSMITTER 6S/6M: Secondhand condi-
tion. £17 each. Carr. El .
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The largestselection
74 Series TTL I.C'S
DOWN AGAIN IN PRICE

00Check our 74 Series List before you buy any I.C's. Our pr. sible

All devices ex -stock. Full spec. guaranteed.

BI-PAK Price
Order No.
BP 00 = 7400

and Qty. Prices
1.24 25-99 100 up

15p 14p 12o
BP 01 = 7401 150 149 12p
BP 02 = 7402 150 14P 120
BP 03 = 7403 15p 14P 12p
BP 04 = 7404 15P 140 12v
BP 05 = 7405 150 149 12v
BP 07 = 7407 18P 171, 16p
BP 08 = 7408 18p 179 ley
BP 09 = 7409 189 17p 16p
BP 10 - 7410 15p 140 129
BP 13 = 7413 292 26o 249
BP 16 - 7416 43p 40p 389
BP 17 - 7417 43o 40p 38p
BP 20 = 7420 151) 14v 12p
BP 30 = 7430 150 14P 12P
BP 40 = 7440 152 1.40 12p
BP 41 = 7441AN 67p 640 58o
BP 42 = 7442 67p 64P 58p
BP 43 = 7443 £1.95 £1 .85 £1.75
BP 44 = 7444 21.95 £1.85 £1.75
BP 45 - 7445 £1.95 81-85 81.75
BP 46 = 7446 97p 94P 885
BP 47 = 7447 97P 94P 88p
BP 48 = 7448 97P 940 88P
BP 50 = 74511 159 14P 12P
BP 51 = 7451 15v 14P 12P
BP 53 = 7453 15p 14p 12v
BP 54 = 7454 159 145 12P
BP 60 = 7460 15P 149 12P
BP 79 = 7470 29p 28p 24p
BP 72 = 7472 290 260 24P
BP 73 = 7473 379 350 32P
BP 74 = 7474 37o 35P 32P
BP 75 = 7475 47P 459 42P
BP 76 = 7476 43v 40P 38P
BP 80 = 7480 67p 64p 580
BP Alt= 7481 970 94o 88o
BP 82 = 7482 97p 94v 88P
BP 83 = 7483 £1 10 £1 05 95p

BP 86 = 7486 32o 30s 28P
BP 90 = 7490 67P 64P 58P
BP 91 = 749IAN 87P 84P 780
BP 92 = 7492 67p 64p 58P
BP 93 = 7493 67P 64p 58P
BP 94 = 7494 77p 74p 68p
BP 95 = 7495 77p 74p 680
Bp 96 = 7496 77p 749 68p
BP100 = 74100 £1.75 £1 65 2165
BP104 = 74104 97P 94p 880
BP105 = 74105 979 945 88P
BP107 = 74107 40p 38p 36p
Bpno = 74110 559 53p 50o
BP111 = 74111 f1.25 £1 15 £1.00
BP118 = 74118 2100 95P 909
BP119 = 74119 £1.35 £1.25 £1.10
BP121 = 74121 670 840 580
BP141 = 7442 67p 64P 58P
BP145 = 74145 E1.50 £1.40 £1.30
BP150 = 74150 £1.80 £1 70 £1'80
BP15t = 74151 $1-00 95p 90P
BP153 = 74153 E1.E0 £1 10 95P
BP154 = 74154 £1.80 £1.70 11.60
BP155 = 74155 £1.40 £1.30 £1.20
BP156 = 74156 £1.40 £1.30 11'20
BP160 = 74160 B1.80 £170 £1 .60
BP161. = 74161 £1.80 £1.70 £1.60
BP164 = 74164 £2.00 £1.90 £1.80
BP165 = 74165 £2.00 21.90 £1.80
BP181 = 74181 £2'75 £2.60 £2'40
BP182 = 74182 97p 94P 88P
BP190 = 74190 £3.50 £3.25 23.00
BP191 = 74191 £3.50 £3.25 £3.00
BP192 = 74192 £2.10 £1.95 E1.75
BP193 = 74193 £2.10 £1.95 £1.75
BP195 = 74195 £1.10 £1.05 95P
BP196 = 74196 £1'80 £1.70 £1.60
BP197 = 74197 .2180 £1.70 £1.
BP198 = 74198 £5 50 £5.00 £4.00
BP199 = 74199 £5.50 £5.00 £4.00

Devices may be mixed to qualify for quantity price. Larger quantities -prices on
application. (TTL 74 Series only.)
Data is available for the above series of I.C'e in booklet form. PRICE 13p.

DTL & TTL INTEGRATED CIRCUITS
Manufacturers' "Full outs" -out of spec. devices including functional units and
part function but classed as out of spec. from the manufacturers' very rigid specifica-
tions. Ideal for learning about LC', and experimental work.

Pak No. Pak No.
U10930 = 12 x µA 930 .. 500 D U10948 = 8 x µA 948 500
1110932 = 12 x µA 932 . 50v UI0951 = 5 x AA 951 500
UIC933 -= 12)1 µA 933 . 50P U10961 = 12 x µA 961 ..
ITI0935 = .. 505 U109093 = 5 x µA 9093 50P
1.710936 = 12 x µA 936 . 50P 1,1109094 = 5 x µA 9094 50P

1.710944 = 12 x µA 944 . 509 L UIC9097 = 5 x µA 9097 50P

1110945 = 8 x µA 945 . 50P UIC9099 = 5 x µA 9099 ..SOP
1110946 = 12 x AA 946 . 50P' olo x 9 25 Assorted 930 Series £1'50
Packs cannot be split but 25 Assorted Pieces (our mix) is available as Pack
UICX9. Every Pack carries our 01-PAK Satisfaction or money back guarantee.
Data Booklet available for the BP930 Series. PRICE 130
Pak No. Pak No. Pak No.
(31000 = 12 x 74000 50p UIC46 = 5 x 7446N 505 ITIC81 = 5 x 7481N 50p
131001 = 12 x 7401N 50p U1047 = 5 x 7447N 50p 111082 = 5 x 7482N 50P
171002 = 12 x 74020 50p UIC48 = 5 x 7448N 50p VIM = 5 x 7483N SOP

1.11003 = 12 x 74030 50p 131050 = 12 x 7450N 50p UIC86 = 5 x 74860 50P

ITI004 = 12 x 7494N 50p U1051 = 12 x 7451N 50p 131090 = 5 x 7490N 50P

UIC05 = 12 x 74050 50p 171053 = 12 x 7453N 50p UIC91 = 5 x 74910 50p

UICIO = 12 x 7410N 50p U1054 = 12 x 7454N 50p 1'1092 = 5 x 7492050p
UIC13 = 8 x 7413N 50p UIC60 = 12 x 7460N 50p 171093 = 5 x 74930 50P

UIC20 = 12 x 7420N 50p UIC70 = 8 if 74700 50p U1094 = 5 x 7494N SOP

111040 = 12 x 74400 SOp U1072 = 8 x 7472N 50p UIC95 = 5 x 74950 SOp

111041 = 5 x 7441AN 50p 111073 = 8 x 7473N 50p U1096 = 3 x 7496N 50p
(31042 = 5 x 7442N 50p 171C74 = 8 x 74740 SOp U10121 = 5 x 741210
171043 = 5 x 7443N 50p 171C75 = 8 x 74750 50p 50p

(31044 = 5 x 7444N 50p 151C76 - A x 7476N 50p 1310 XI 25 x Aimed
171045 = 5 x 7445N 50p TJI080 = 5 x 7480N 50p 74'5 £1.50
Packs cannot be split but 20 assorted pieces (our mix) is available as PAK ITICX 1
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.

DUAL -IN -LINE LOW PROFILE SOCKETS
14 AND 16 Lead Sockets for me with
Dual -in -Line Integrated Circuits.

Price each
Order No. 1-24 25-99 10() up
TS014 14 pin type 33p 270 25o
T8016 16 pin type 43p 37p 34v

PRINTED CIRCUITS EX -COMPUTER
Packed with semiconductors and corn.
ponents. 10 boards give a guaranteed
:30 trans. and 30 diodes.
Our price 10 boards 30p + 10p p. & p.
00) boards £3+30p p. & p.

ROCK BOTTOM PRICES
LOGIC DTL 930 Series I.C's

UNITUNCTIONS
UT48. Eqvt. 202040
Eqvt. T1843. BEN:1000

100
27n

UP
each.

20p
25-09 25P.

NPN SILICON PLANAR
BC107/8/9 10p each,
50-99 9p. 100 up Bp each,
1,000 off, 7p each. Fully
tested and coded TO -18
CAM,

FREE
One 509
Pack of

your own
choice free
with orders
valued £4
and over

FREE

TRANSISTOR EQUIVALENTS BOOK
'71 EDITION
A cross reference and equivalent book
f r European, American and Japanese
Transistors. 90v each.

ANOTHER BI-PAK FIRST
THE NEW S.G.S. EA 1000

Pack Qty. per !Description Price AUDIO AMPLIFIER MODULE

Q 1 20 Red spot trans. P.N.P.  : sop
°GUARANTEED NOT LESSNo. pack

Q 2 16 White spot R.F. trans. P.N.P SOP THAN 3 WATTS RMS

Q 4 6 Matched trans. 0044/45/81/ . P di ned by S.G.S. in -81D R8p EspeciallydesignedQ 3 4 OC 77 type trans. ..

Q 5 4 OC 75 transistors .. .. me corporating their proven Li near I.C.

Q 6 4 OC 72 tramiators .. .. 60p Audio Amp. TA621 providing un-

Q 7 4 AC 128 trans. P.N.P. high gain ma limited applications forthe enthusiast

Q 8 4 AC 126 trans. P.N.P. 50, in the construction of radios, record

Q 9 7 00 81 type trans. ., .. 50p players, Audio and Stereo units, also

Q10 7 00 71 type trans. ..
. r

50P ideal for intercom systems, monitoring

Q11 2 AC 127/128 Comp. pairs PNP 1 applications and phone answering

NPN - - 509
machines. OTHER USES: -portable aphli-

Q12 3 AF 116 type trans. .. . , 500 cations where supply rails as low as 9v are of

Q13 3 AF 117 type trans. .. .. bop prime importance.
Q14 3 OC 171 H.F. type trans. .. 50p
Q15 5 2512926 SR. Epoxy trans. . 50 Sensitivity 4OrnV for  Typical Total Har-

Q16 2 GET880 low noise Germ. tram. 50p
I watt VOLTAGE GAIN mionic distortion at 1

Watt less than 1".
Q17 3 NPN 1 ST141 & 2 ST140 50P

40dB but can be varied
up to 73de for some Supply Voltage (Vs) =

Q18 4 Madt's 2 MAT 100 & 2 MAT applications. 24V 15 ohm load.
120 .. .. .. .. 50P

Q19 3 :Wades 2 MAT 101 & 1 MAT  Signal to Noise Ratio
86dB

Module Tested and Guaranteed.
121 .. .. 50P B. 10-25

Q20 4 00 44 Germ. trans. A.F. . 50p  Frequency response bet- Qty. 1-9

Q21 3 AC 127 NPN Germ. trans. . 50P ter than 50 Ho to 25 K Fl x Price each 42.63 £2.28

Q22 20 NKT trans. A.F. R.F. coded 50P
Larger quantities quoted

(123 10 0A202 Sil. diodes sub -min. .. 50P
for -Id B. on request.

Q24 8 OA 81 diodes SOP
 Normal supply Voltage

Q25 6 10914 Sil. diodes 75P1V 75mA SOP
9-25V. Full hook-up diagrams and

complete technical data sap -

Q26 8 0A95 erm, diodes sub -min.
Suitable for 8-16 Ohnn

1069

plied free with each module
50P Loads. or available separately at

Q27 2 10A 600PIV 8i1. Rects. 18425R 50p  Overall Size 201 xi". 10p each.
Q28 2 Sil. power recta. BYZ 13 . 50P
Q29 4 Sil. trans. 2 x 20696, 1 x

20697
Q30 7 SO. switch trans.

x 221698
h trans. 20706 NPN 50P

50P

SUPER PAKS
NEW

SEMICONDUCTORS
BI- PAK U N TEST E D,

Q31 6 Sil. switch trans. 20708 NPN SOp
Q32 3 PNP Sil. trans. 2 x 201131,

1 x 2N1132 .. .. 50, Unequalled Value and Quality

Q33 3 Sit. NPN trans. 2N1711
..

;,
50P

, , I.:faction GUARANTEED in Every Pak, or money hack.'

Q34 7 S11. NPN trans. 2212369, Pak No.
500MHZ . .. 50P 171 120 Glass Sub -min. General Purpose Germanium Diodes ..

Q35 3 Si!. NPP TO -5.2 x 2N2904 &
1 x 20295

172 60 Mixed Gernmniutn Tnsmistors A F/RF ..
50P

Q36 7 2163646 TO -18 plastic 300MHZ 50P US 75 Germanium (mid Bonded. Diodes sim. OAS, 0A47 ..

NPN
Q27 3 2N3033 NPN SS. trans. 50P

154 40 Germanium Transistors like 0081, AC128 .. . .

438 7 PNP trans. 4 x 203703, 3 x 50P
155 60 201)mA Sub -min. Sil. Diodes ..

2213702 .

U6 30 Silicon Planar Transistors NPN aim. B131 ItiA, 221,06
50P

2213705 .

157 16 Silicon Rectifiers Top -Hat 750mA up to 1 assiV 50P
Q39 7 NPN trans. 4 x '203704, 3 x

Q40 .7 NPN amp. 4 x 2/43707, 3 x
50P U8 50 811. Planar Diodes 250mA OA/200/2112 .. 50P

203708 .. .. .. SOP U9 20 Mixed Volts l watt Zener lhodes 50P

Q4I 3 Plastic NPN TO -18 203904 50P Ull 30 PNP Silicon Planar Transistors TO -5 aim. 20113.2 50v

Q42 6 NPN trans. 2N5172 .. .. 50P 1113 30 PNP-NPN Bd. Transistors 002(1(0 & 20104 .. 509
Q43 7 BC 107 NPN trans. .. .. SOD

Q44 7 NPN trans. 4 x BCI08, 3 x 014 150 Mixed Silicon and Germanium Diodes .. $0P

BC109 . . 50p 1715 25 NON Silicon Planar Transistors TOa sun. 22.69, .. 50P

Q45 3 BC 113 NPN TO -18 trans. .. 50P 1116 1.0 3 -amp Silicon Rectifiers Stud Type up to loom PR' .. 50P

Q46 3 BC 115 NPN TO -5 trans. 50P 1717 30 Germanium PNP AF Transistors TO -5 like ACYI7-22 50P

Q47 6 NPN high gain 3 x BCI67,
3 x BC168 .. .. .. SOP 6 -amp Silicon Rectifiers BYZI3 Type up to 600 PIV .. 50p

0549 4 NPN trans. 2 x BFY51, 2 '.

Silicon NPN Tramistors like 110108 ..
Q48 4 BCY70 POP trans. TO -18 SOP 019 25 Si..

BFY52 . .. 50P
1720 12 1-5 amp Silicon Rectifiers Top -Hat up to 1.000 PIN ..

Q50 7 BBY 28 NPN switch TO -18. 50P
Q51 7 BOY 95A NPN trans. 300MHZ 50P
@52 8 BY100 type ail. rect. £1
Q53 25 511. & germ. trans. mixed all

marked new .. .. £1.50

"Q" PAKS QUALITY
TESTED SEMICONDUCTORS

NEW LOW PRICE TESTED S.C.R's
PIV IA 3A 7A 10A 16A 30A

TO5 T066 TO66 1048 T048
50 23P 25P 47p 50o 53P £1.15

100 25P 33P 53P 589 63P £1 40
200 35P 37P 57P 61P 75P £1'80
400 43p 47P 67P 75P 93p £1.75
600 53P 57p 771, 97P £1'25 -
800 63P 70P 90P £1'20 £1.50 £4

TRIACS
2A 6.4 10A

VBOM TO5 TO66 TO48
100 30p 50P 75P
200 50P 602 90P
400 70P 75P £1.10
VBOM Blocking volt-
age in either direction.

SILICON DIAC
For use with Triacs

BRIOO 37p each

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33V
400mV (DO -7 Care)
13p ea. 1-5W (Top.
Hat) 17p ea. lOW (SO -
10 Stud) 26p ea. All
fully testes' 5% tol.
and marked. State
voltage required.

1321 30 AF Germanium alloy Transistors 2(1300 Ser. nt 0071..

1523 30 Madt'o like MAT Series PNP Transistors
U24 20 Germanium 1-anip Rectifiers (7.1M up to 300 Ply ..

1725 25 30() Mc/u NON Silicon Transistors 2070), RSY27

1326 30 Fast Switching Silicon Diodes like 10914 Micro -min...

1129 10 1 -amp SCR's TO -5 can up to 11111 PIV CR61/23-0011 ..

50p
50v
50P
50p
50p
50p

50v
509
50v
50p
50P
50P
SOP
El

U31 20 SO. Planar NPN trans. low noise Amp 202,07 50P

U32 25 Zener diodes 400mW 1)07 case mixed Volts, 3-18 50P

1333 15 Plastic case 1 amp Silicon Rectifiers 1040010 series . 50P

U34 30 Sil. PNP alloy trans. TO -5 BCY26, 26302/4 .. . 50P

U35 25 811. Planar trans. PNP TO -18 202900 . .. 50p

U36 25 Sil. Planar NPN trans. TO -5 BF1
U37 30 Sib. alloy trans. )10.2 POP. 00200 20322

50P
. 50P

U38 20 Fast Switching 8i1. trans. N P!.. 400 Me/s 203011 . hOP

SILICON RECTIFIERS -TESTED

PIA' 300mA 750mA IA 1.5A 34. 10A 30A

00 4P 5P 5v 7p 14p 21P 47P
100 4p OP 5p 12P 16P 23P 75P
200 5p 9P 6P 14P 20P 24P £1
400 Op 130 7p 20P 27p 37P £1 25
600 7p 16P 10P 23P 34P 45P £1 85
800 10P 17P 13P 259 37p 55P £2

mon llp 25P 15P 30v 46P 63P £2 50
1200 - 33p - 33P 57P 75p ---

U39 30 OF Germ. PM' trans. 201303/5 TO -5 ..
U40 10 Dual trans. 6 lead TO -5 202000

U41 25 RF Germ. trans. TO -1 0('45 NKT72

50P
50P
SOP

1742 10 VHF Germ. POP trans. TO -1 N KT(iti7 A 11, . SOP

154.1 25 SO. tram. Plastic 10-18 AF BC113-114 501'

U44 20 811. trans. Plastic TO, B( 11,116 50P

U43 7 3 amp SCR TO -66 case up to 000 PIV £1
Code No. mentioned above are given as a guide to the type ofdevice in
the Pak. The devices themselves are normally onmarked.

F.E.T.'s
2183819 359
2/43820 50v
203821 35P
203823 30P
2N5458 50P
205459 405
BFW10 40o
MPF105 40P

POWER TRANSISTOR BONANZA!
Type Price GENERAL PURPOSE GERM., PNP
No, 1.24 23-99 100 up_ Coded GP1011. BRAND NEW TO .3 CASE. POSS.
BP930 12P 11P 1UP REPLACE: -0025-28-29-30-35.36.2NKT401-403-404-B P93 13p 12P 1.1.1, 405-406-450.451452-453. TI3027-3028, 2N250A.
BP933 13p 120 110 20456A -457A -458A, 20511-511 A & B. 20220.222. ETC.
BP935 13P 12P 110 VCBO 80V VCEO 50V IC 10A PT 30 WATTS HFE 30-170.

BP1136 13P 12P 11P PRICE 1-24 43p ech 25.99 40v ech 100+ 311IP ech
BP944 13P 12P 11P
BP945 25P 24P 22P SILICON High Voltage 250V NPN TO -3 case. O.P. Switch-

BP946 12P 11P 10P ing and Amplifier Applications. Brand new Coded R 2400.

BP948 25P 24P 22P VCBO 250/V0E0 100/IC 6A/30 Watts.

BP951 65P 60P 55P HFE type 20 ft 5MHZ. 1-24 23-99 100+

BP962 12P 11P 10P OUR PRICE EACH 3Op 45P 401'

BP9093 40P 38P 35P EX -STOCK TYPE EACH AS PRICED
BP9094 400 38p 35P 012)) 50p 0028 40p AD149 43p BD131 70p 00139 75P
BP9097 40P Up 35P 0022 30p 0029 40p AL102 85p BD13280p BD140 850
BP9099 40P 389 35P 002:1 33p 00:15 33p AL103 95p BD135 70p BD155 75p

Devices may be mixed to qualify for q.t.. 0024 46p 0036 40p BD121130p BD136 (10p Bul05 83

lily price. Larger quantity prices on 002325p ADI40 40p B1/12:174 BD137 70p 2N3054 45p

application. (DTL 93(1 Series only.) 0026 25p A1)14240p B0124700 BD13880p

AD161/AD162
NPN PNP

31/P COMP. GERM
63p PER PAIR

2N 30 55 OIL. NER
63p EACH NPN

BABANI Transistor
Equivalents book.
No. 0.0.1 Prim. 10p.

SILICON PHOTO
TRANSISTOR.
TO -18 Lens end.
NPN Sim. to BP .<
25 and PSI. BRAN I)
NEW. Full data
gvailable. Fully
uaranteed.

PRICE EACH
1-24 25-99 100 up
45p 40p 35P

PHOTO TRANS
OCP 71 Type 43o

BRAND NEW TEXAS
GERM.TRANSISTORS
Coded and Guaranteed
Pak NO, EQ VT
TI 8 2G371B 0071
T2 D1374 0072
T3 D1216 0081D
T4 8 20381 T 0081
15 8 26382T 0082
T6 8 2G344B 0044
T7 8 2G345B 0045
T8 8 20378 0078
T9 8 241399A 201302
T0)8 211417 AF1I7
All oop each pack.

* STOP PRESS * NOW OPEN *
BI-PAK'S NEW COMPONENT SHOP

18 BALDOCK ST. (A10), WARE, HERTS. Tel: 67593

DPEN 9.15-6 Tuesday to Saturday. Late night FRIDAY to 8 p.m.

SILICON 50 WATTS
MATCHED NPN/PNP
BIP19NPN TO -3 Plastic
BIP 20 PNP Brand new.
VCBO 100/VC EO 50/
IC 10A.
HFE type 100 ft 3 mHZ.
OUR PRICE PER PAIR
1.24 pea. 60p. 25-99 pea.
Mb. 100 pro. 90p.

-the lowest prices!

All prices quoted in new pence Ciro No. 388-7006
Please send all orders threat to warehouse and despatch department

81 -PAN
P.O. BOX 6, WARE  HERTS

Postage and packing add 7p. Overseas add est ra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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OSCILLOSCOPE PROBE TM8119
High impedance 100/1 resistive attenuated
probe for accurate display of HF waveforms
or short rise time pulse signals, offered
brand new with all accessories and
instruction manual. List price L17.
Our price 0-50 including earth bayonet
TM8194. A MARCONI PRODUCT

MARCONI TF 1020A RF POWER
METER. Range 0-100 watts 75 ohms.
E50 P. & P. 75p.
We have in stock wattmeters and RF loads
up to 1,000 watts.

MUIRHEAD DECADE RESISTANCE
BOXES

Type A -25-P. In 5 decades total resistance
III, 110 ohms. Accuracy 0.1%. Price
03. P. & P. 50p.

MUIRHEAD SCREENED
ATTENUATOR TYPE A 304B

Impedance 600 ohms. I I Idb in steps of
0.1db. (H -section.) Price 00.

PHILIPS MODEL GM 6010. DC low
level electronic voltmeter measurements
from ImV for full scale deflection to 300vdc
in twelve ranges. Indication on 5 inch mirror
scale. A first-class instrument at an economi-
cal price. Only 440 plus battery. P. & P. 75p.

WAVE ANALYSERS
AIRMEC model 248 5MHz to 300MHz film
scale frequency setting. Price .. 05
AIRMEC model 853 30Khz to 30MhZ
film scale frequency setting. Price 680
MULLARD FERROXCUBES Type
LA4. Brand new boxed. Price 95p P. & P.
inc.

OSCILLOSCOPES
TEKTRONIX Type 551 with L&G plug in
or CA type.
TEKTRONIX Type 545B with CA plug in,
hand book.
TEKTRONIX Type 56IA with types 3B3
and 3A6 plug in as new.

TEKTRONIX Type 661 sampling
scope, with 452 and 5TI A plug -ins.

TEKTRONIX Type 53IA DC to 15MHz.
All the above oscilloscopes have been
carefully tested and calibrated and carry
a six months guarantee, large savings up
to 50% can be made on the manufac-
turers list price. Or if you are considering
upgrading your equipment we can offer
you a fair price for any used Tektronix
scope, or plug -ins.

MUIRHEAD PRECISION DECADE
OSCILLATOR TYPE 890A

Frequency range = IHz to III -11 KHz
incorporates precision 5MHz crystal with
miniature scope display any frequency
within the range may be selected and
repeated with absolute accuracy. Perfect
condition. Price .. E135
MUIRHEAD Modulator Type D -978-A
Price .. E125
MUIRHEAD PHASE METER Type 729 -AM
Enables user to read direct indication of
phase angle and the difference in level
between two sinusoidal voltages, both
voltages may also be measured. Supplied
in as new condition. Price .. ..E275

SOLARTRON PHASE ANGLE
MEASURING EQUIPMENT Com-
prising: Low frequency decade oscillator
4 phase type OS -103.
TFA Carrier Converter type JX-641 and
Phase Sensitive Volt Meter type VP250.

LOW FREQUENCY SPECTRUM
ANALYSER TYPE FENLOW

Range 0-3Hz to I KHz excellent condition
Price .. E100

AIRMEC ELECTRONIC OHM-
METER 861

Resistance may be read directly on large
six inch scale meter from 0.3 ohm to IOM
ohms in six ranges in good serviceable
condition for 240vac operation .. E33

SCHOMANDL PRECISION
FREQUENCY METER TYPE FDI

WITH FDMI ADAPTOR
GPO approved equipment for Radio
Telephone Marine servicing etc., offered
in as new condition with calibration

certificate.

5 MULLARD 0C36 TRANSISTORS
Mounted on plug in P.C. Board. Absolutely
brand new unused. Size 6 x 5 ins. Our
price only LI -25 p. & p. inclusive.

10 MULLARD GET 113 TRANSIS-
TORS+10 diodes resistors etc. Size
6 x 5 ins. Brand new boards. Only 55p
p. & p. inclusive.

AERIAL CHANGE/OVER RELAYS
of current manufacture designed espec-
ially for mobile equipments, coil voltage
12 v., frequency up to 250 MHz at 50 watts.
Small size only, 2 in. x a in. Offered
brand new, boxed. Price 0.50, inc. P.&P.

MINIATURE AEI UNISELECTORS
12 position X 3 bank 250 ohm coils, I

bridging and 2 non -bridging wipers avail-
able now Types 2200A and 2302A
complete with bases. Price E4 p.p. 50p

ETHER TRANSITROL TEMPERATURE CONTROLLERS. MODEL 990
Range 0-1,000' C and 0-800°C. Auto cold junction compensated, the easy way.to regulate
ovens, furnaces, etc. Offered brand new boxed L28. Little used type L22 each. P.P. 50p.

CIRSCALE METERS
3.5" panel mounting high grade instruments. Brand new, boxed.
Scaled 0-200 and 270' sweep, 75mV for F.S.D. Uses: ideal rev
counter, indicators or could be used as intended. 0-200A with
suitable shunt. Price 62.50.

White scale,
black numerals

TELEMAX HIGH VOLTAGE IN-
SULATION TEST SET. Model E.I 15.
I kv. to 15kv. Used for the detection and
measurement of leakage current and the
operation of high voltage apparatus, the
output voltage used is measured on a 'arge
3-1 in. meter, any leakage which flows in
the test circuit is indicated on the same
calibrated meter. The instrument is non-
lethal and may be short circuited without
damage, small portable mains operated
supplied in first class condition. Price 00.

TINSLEY VERNIER POTENTIO-
METER 4363D

DORAN VERNIER POTENTIO-
METER, portable type with potential
divider and galvanometer.
DORAN pH Meter Portable type £18.
DORAN WHEATSTONE BRIDGE.
Portable. 00.

MAGNIFICATION METERS
Marconi Q Meter Model TF329G perfect

condition 650
Marconi HF Q Meter TF886A perfect

condition 140

WESTERN ELECTRIC. Frequency
Standards incorporates precision 200Hz
value maintained fork. This small module
has many applications. Only 0-50.

CANNON XCR AUDIO SERIES
PLUGS & SOCKETS

XL 3-11. 3 pole plug
XL 3-32. 3 pole socket 125p The pair
XL 6-1 I . 6 pole plug
XL 6-32. 6 pole socket 150p The pair
XL 3-32. 3 pole socket fixed

. 75p
XL 3-31. 3 pole socket fixed 75p
Offered brand new sealed packs at a little
over half price.

LUCAS CAR RELAYS. 12 v. Heavy
duty make. Suitable for spotlights,
horns, overdrives. etc. Brand new.
Only 37/,p. Special price for quantities.

LUCAS POWER DIODES
Type DD 716

P.I.V. 400 max. 35 amp (gold plated)
stud mounting. In sets of four. Only 0.
P. & p. 10p.

AM/FM SIGNAL GENERATOR
TF948

Variable output 1 nV-I 00 MV in one db
steps continuously variable AM Mod to
80%. FM Mod Variable 600 KHz max
frequency range in 2 bands 20-80mHz.
Price £85.

,ROBAND STABILISED P.S.U.
V50/50

4 decade voltage selection from 0-500
at 0.5 amp output adjustable in 5000
steps. Voltage and current clearly
indicated on quality meters. Fuse/
Protected late equipment. Price 05.

MAGNETIC AB (SWEEDEN)
NOISE FIGURE METERS

Type 113
As new. With Plug-in Amplifiers.

ROHDE & SCHWARZ POLYSCOP
SWOB I

clw accessories for sale or hire.

SIX Level A.E.I. Uniselectors miniature
plug in type 2216A coil 125 ohms. non -
bridging wipers with index. 12 position
6 bank. Absolutely brand new in makers
cartons sold complete with base .. 0-50

IMHOFS FRILEC
INSTRUMENT FANS

Dimensions 1-5 ins. deep X 4.5 x 4.5.
Very silent running precision fan speci-
ally designed for cooling electronic
equipment, amplifiers, etc. for I IOV a.c.
current practice is to run* fan from split
primary of mains transformer or use
suitable mains dropper. Available brand
new, boxed, list price over L10. Our
price E2.75. P.P. 20p.

SERVOMEX MAINS
VOLTAGE CONTROLLERS

The Servomex controllers are high quality
units designed to keep your mains voltage
constant regardless of deviations on line
voltage, the units are not frequency
conscious and very suitable for photo-
graphic uses and test equipment etc.
Types available:
AC2/Mk2B max. rating- -9 amps .. 645
AC7 max. rating --30 amps .. C75

BARGAIN OFFER --LOW
VOLTAGE STABILISED

POWER SUPPLIES
°Voltage Range 16-24 V.
*Current Range to 6 Amps.
°Full over -voltage and Current pro-

tection.
*AC Ripple content better than 5mV.
These PSUs are constructed to exact-
ing standards and incorporate the
very best of components and circuit
design for long life and reliability.
Employs Silicon transistors, thryistors,
C -Core transformer etc. Offered in
perfect condition, carefully checked
before despatch. List price over L125
Our price only 06-50. Carriage El.
9 Amp model E30

UNISELECTOR SWITCHES
Standard BPO Type, 3 bank, 25 position
(+ 4 position auxiliary bank), bridging
wipers, fitted spark suppression. Brand
new and boxed, famous manufacturer
Price only 0-75. P. & P. 25p.
BPO Type, 16 banks, 50 positions, full
wipe non -bridging contacts. 100 ohms.
Coil operating voltage 48V. Offered in
good used condition at only 0 each.
P. & P. sop.
BPO Type, 8 banks, 25 positions, 48V.
operation. Offered in good used condition
for 0 each. P. & P. 25p.

POLARAD SPECTRUM
ANALYSER
Model 2992A

Frequency coverage 0.01 GHz-91 GHz
Latest type solid state. Price and details
on request.

MULLARD VALVE TESTERS
HI -SPEED

A few of the following available. Mks. II
and III with 300 cards. Fully overhauled
and electrically perfect. E47.50. Mk. IV
with 1,000 cards. E65. All supplied with
instructions, etc.

R.F. SIGNAL GENERATORS
MARCONI TF80ID'I range 10 to 485
MHz P.U.R.
MARCONI TF801A range 10 to 300 MHz

£42
MARCONI TF867 range 15kHz to
30MHz
MARCONI TF762C range 300 to 600
MHz .. E65

HEWLETT PACKARD 612A 400 to 1200
MHz .. P.U.R.
HEWLETT PACKARD 6.16a 1780 to
4,000 MHz .. E125
AIRMEC Model 201 range 30kHz to
30 MHz
AIRMEC Model 701 range 30kHz to
30 MHz
AIRMEC Model 257 range .003 to 30Hz ESS

SAUNDERS/MARCON1 CT480 range 7
to 12 GHz 005
SAUNDERS/MARCONI CT478 range 1-3
to 4-5 GHz E135

AUDIO OSCILLATORS SQUARE
WAVE GENERATORS

DONNER (USA) Model 1200 sine wave
range-IHz to I MHZ in six ranges
variable amplitude. Price .. E40
MARCONI TF8135A 25Hz to 5 MHz
sine/square. Price .. 05
TEKTRONIX Model 105 square wave
1Hz to LMHZ. Price E60
PRECISION APPARATUS INC. sine wave
5Hz to 600kHz. Price 640
SOLARTRON Model CO -546 25Hz to
500kHz Price.. E35

COLLINS MECHANICAL FILTERS
Type F455 J3I

B9A fitting new price 0 -SO.

P. F. RALFE 10 CHAPEL ST. LONDON N.W.1
Phone 01-723 8753

Cossor Electronic Invertors type
CRA 200. A high quality device for
producing a 115v 400HZ single phase
output. Incorporating the following
features: Input 23-28V D.C.
o Full overload protection.
 Sine wave output.
 Remote control facilities.
 Completely Solid State (Silicon

transistors).
* Built to Aircraft specifications.
* 180VA of output continuous.
May be run in series operation for
3 phase requirements. Offered brand
new boxed units. Price C17 -SO
Carriage 50p

Constant Voltage DC Power Supplies
Model DC'8

A stabilised unit supplying 48vdc at 4 amps
input 200-245vac stabilised to within
+1% at full load. Supplied new

DISTORTION FACTOR METER
RADIOMETER TYPE BKFS

As New with Manual. Price E85.

COAXIAL SWITCHES
American Manufacture

Suitable for aerial changeover and high
frequency switching up to 1,000 MHz
miniature Vacuum drawn type 110 v dc
operation connections BNC and N types.
Offered brand new, boxed. Price 0.25.

LEAD -ACID EQUIPMENT
BATTERIES 10v 5AH.

Transparent casing. Size 21 x 5 7 in.
Offered brand new and boxed, 2 batteries
per box, complete with links and full
instructions. Can supply voltages in the
range from 2-20v. Price 0-25, inc. P.&.P.

OSCI LLOSCOPE
Solartron Type 523/S.2. DC -10 MC/S
Bandwidth. Sensitivity max. I MV/CM.
Fully overhauled and calibrated. Ready
for use. Guaranteed 3 months. Price
02 50. P. & p. E2.

MARCONI TF936
IMPEDANCE BRIDGE

Inductance range: I µH to 100 Henrys.
Capacitance range: I pf to 100 µF.
Resistance range: 0.1 ohm to 100 M O.
Components may be measured at 80Hz,
!kHz and 10kHz. Accuracy nominally 1".,.
Power supply 100-250V a.c. Offered in as
little used condition. Price L65.

We will overhaul, service and calibrate
any type of oscilloscope quickly and
efficiently. We also purchase Solartron,
Tektronix, Telequipment, pit, Cossor,
etc.

MUIRHEAD PRECISION SO Hz
ELECTRONIC TUNING FORK

Type D418D
Output variable. Amplitude 300V max.
Applications suitable for time standard
driving, etc. New condition. Price E55.

LORAN RECEIVER TYPE 262A.
Marine Set. Use: for long-range naviga-
tion to enable operator to determine his
position when weather conditions or
distance prevent the use of standard
methods. Range 750 miles (day), 1400
miles (night). Dimensions 18x 17 x 26 in.
The above units are offered in good used
condition, complete with technical
manual. Price 650.

VARIACS (DURATRAC)
3 amp type motorised version. 240
AC. As new. Only 0-50. P. & p. 50p.
Variac Zenith 15 amp model. As
new condition. Price E17 -SO.
Also motorised version of above,
with Drayton RQ motors. E22 -SO.
HELICAL POTENTIOMETERS

STC Relcon. 10 -turn, Type No. NEL'
07/-10/1/001/A. Following values supplied
ex -stock.

Res. 500 ohm
1K ohm
5K ohm

20K ohm
All above Helicals are brand new stock.
Quantities available. Price fl -25 each.
P. & P. Sp for one.
Beckman Type A Helical pots. 5 Watt.
10 turn. Resistances available. 30Kohms
and 50Kohms. Brand new and boxed.
Price E175 each.
Bournes Helical pots. Miniature type.
Resistance I0Kohms. Brand new. Price
LI -50.
We have available from stock many
other types and values, please telephone
for quotation.

1%,

OMRON POWER RELAYS. Type Mk2PL.
230 V. A.C. coil. Two heavy duty c/o
contacts. Complete with perspex cover
and octal base. New and boxes. Price
80p. Carriage each 5p.

"INTERCOM TELEPHONES"
We have a large quantity of modern
desk telephones and associated 10 watt
amplifiers available together with
telephone dials, and standard B.P.O.
components preferably to be sold as
one lot.
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HEWLETT PACKARD TYPE I85B
VERSATILE SAMPLING SCOPE

This instrument brings the convenience of the
low frequency scope to high frequency measure-
ments in the micro -nano and picosecond ranges.

Full specification and price available on request.

BRAND
NEW

ONE
ONLY

SMITHS SERVOSCRIBE TYPE
RE511.20 FLAT BED RECORDER
A multi -range, multi -speed desk type potentio-
metric recorder designed for general laboratory
use where the record is required to be expressed
linearly with respect to time. Records may be
made on either roll charts or graph sheets in
either ink or ball pen.
Input range: 2mV to 20V In 11 ranges or

continuously variable.
Recording width: 8 ins. (200 mm).
Response: 1 sec for f.s.d. (nominal).
Chart drive: 6 speeds 600/mm/min to 30 mm/hr

synchronous.
Supply: 230V 50Hs
Manufacturer's Price £30000
Electronic Brokers' Price £19500

AIRMEC 853 H.F. WAVE
ANALYSER
Frequency range: 30K112-30MHs in 7

bands.
A very popular instrument which has been
refurbished to manufacturer's spec iflcation.
£4500

SALES BULLETIN
SEND FOR

YOUR FREE COPY

ROHDE & SCHWARZ Zg
DIAGRAPHS HF
IMPEDANCE PLOTTER
These instruments will rapidly plot the loci
of the impedance or admittance of any item
ouch as antennas, transformers, absorbers,
filters and other networks. Impedance
measurements are possible from 0.02Z. to
50Z. where Z.-50, 60 or 75 ohm.
Type ZDI1 30-420MIls £550
Type ZDD 300-2400MHs 2850

ELECTRONIC BROKERS

PORTABLE TRANSISTOR TESTERS
TYPE R2448
Self-contained battery powered for checking leakage, current and
gain of PEP and NPN transistors. Meter and audio indication.
Gain range 10-150 continuously variable PRICE: 27.50

TYPE R2285
Self-contained battery powered for checking leakage, current and
gain of PNP transistors only. Meter and audio indication. Gain
range 10-150 continuously variable PRICE: £486

BRAND NEW
MINIATURIZED
AUTOMATIC STRIP
CHART RECORDER
by RUSTRAK of America. This
recorder indicates the magnitude
of applied currents or voltages by a
continuous distortion -free line on
pressure sensitive paper. Chart
width 2I in. Chart speed I. in. per
min. Moving coil movement, scale
calibrated 0-100 microamps. Int.
resistance 4,600 ohms. Chart drive
motor 12V DC. Supplied less case.
C/W handbook. Price £40. P. &
P. 50p.

MEMORY PLANES
Ferrite core memory planes with
wired Ferrite cores. Used for building
your own computer or as an interest-
ing exhibit in the demonstration of a
computer. Mounted on plastic
material, frame 5 x 8 in. Consisting
of matrices 40 x 25 x 4 cores each one
individually addressable and divided
into 2 halves with independent sense
and inhibit wires. £6.68. P. & P.
inclusive.

POTENTIOMETERS
TEN TURN 3600° ROTATION Linearity

/Amway Res. Ohnie Per cent Manufacturer. Model Price

Res. Ohms Per rent Manufacturers Model Prire 50K 0.5 Beckman A £3.00
100/100/100 Beckman A £8.00 50K 0.1 Beckman A £3.50
100 0.5 Beckman A S £3.00 100K/100K Ford A £5.00
200 0.5 Beckman A £3.00 100K 04 Beckman A £3.50
500 0.1 Beckman 8 £3'50 100K 0.5 Beckman A £3.00
500 Colvem 2501 £225 100K Colvern 2501 £2.25
500 Foxes PX4 £200 100K Colvern 2610 £2.50
500 Colvern 2610 £250 298K 0-1 Beckfnan 8A3902 £3 50
500 Colvern 26/1000/11. 300K 0.1 ...Beckman A £3.50
500 1.0 Relcon HEL107-10 £2 25 THREE TURN 700° ROTATION
1K Relcon HEL0710 £225 100/100 0.5 Beckman C £300
2K 0.5 Beckman SA1101 £3'00 100/100 Beckman Type C £300
2K 0.25 Beckman 7216 £3'00 300 Beckman 9303 £225
2K Reliance GPM15 £200 1K Fox P%2/H3 £2.25
2K General Controle .GPA15/4 £2'00 10K 0.5 Beckman * C ss £225
5K Relcon 07-10 £2 50 20K/20K . 0-1 Beckman C S £3.00
5K Colvern CLE2503 £300 10K/10K 0-1 Beckman C £300
10K 0:5 Beckman A £3'00 50K 0.5 Beckman CO £1.75
10K 0:1 Beckman X A 50 FIFTEEN TURN 5400° ROTATION
10K 0-1 Colvern CLR26/1001 £3.50 25K/25K Beckrnan B 10 watts £6.50
15K Colvem CLR2402 £3.00 Beckman 13 10 watts £6.50
I8K Beckman A £300 TWENTY TURN 7200° ROTATION
25K
29K
30K
30K

0.5
0.05

Helipot
Beckman
Colvern
Beckman

SAJ337....
6A1244
2402
fiA95C

£3.00
£4.50
£1.50
43.00

1 Meg General Controls . PXM130
SOK Reliance
156 TURN 56/60° ROTATION

£4'00
£2 00

30K 04 Beckman A 88 E3.50 460 Kelvin Hughes ...KTP0701 £9.50

30K 011 Beckman BA1692 £3-00 FIVE TURN 1800° ROTATION
30K 0:26. Beckman SA1679 13.25 200 Re/con HEL0705

30K
50K

1-0 Colvern
Reliance

2402/1
07:10

11-50
2225

17/11
500 Colvern CLR2505

11208

50K 07-5 £2.25 U 1 -5K Colvern CLR2605 £2.00
50K Colvern 2503 £225 FIVE -AND -A -HALF TURN
50K x. Foxes PX4 500 Colvern 2405 £2.00

OUR STOCKS ARE CONSTANTLY CHANGING PLEASE LET US KNOW YOUR EXACT
REQUIREMENTS

DYNAMCO 2010 DIGITAL VOLTMETER
Fully overhauled. Calibrated (certified) and Guaranteed.
Specification: Scale: 109999. DC. Accuracy: 0-001% f.s.d. Range: 10
rnicroV-1.1kV; I/P Z greater than 25,000 M ohm; C.M.R. DC. 160 dB.
50112. 130 dB 0/P. Parallel B.C.D. Inductive potentiometric system
for excellent stability. Price: £850 (new price over g2,000)

HEWLETT PACKARD TYPE 8551B SPECTRUM
ANALYSER
A highly versatile analyser which covers the range from 10.1MHs to
40014z. The accuracy and flexibility of the instrument make it suitable
for many applications beyond the capability of other spectrum analysers.
These include wideband but rapid RFT measurements, spectrum surveil-
lance, and spectrum signature work, and semiconductor evaluations
embracing such tests as fast pulsing viewed in the frequency domain.
Full specification and price on application.

=1.1
ELECTRONIC BROKERS LIMITED

( wwI449/53 Pancras Road London NW1 2QDBePt

M. Telephone 837 7781 Telex 267307

SPECIAL OFFER I
SINGLE PEN RECORDER-ELLIOTT

TYPE 230
A most versatile pen recorder
producing a trace on a curvi-
linear 3 in. strip chart. Two
synchronous speeds: 1 in. and
6 in. per hour.
Fitted with high and low alarm
contacts operated by the moving
coil. Basic movement 0-1mA DC
coil resistance 400 ohms. Fitted
witL rectifier to allow operation
on AC effective coil impedance
at 50Hz 1800 ohms.
Power supply required:
230V 5011.
Applications: Ideal for recording
relatively slow changing pheno-
mena such as:
Temperature: Gas or liquid Flow
Rates, Sound Levels, Speed
variations, Power Demand,
Rainfall, humidity, etc.
PRICE £2500
Clockwork version also available
PRICE £2960

MARCONI TF867 STANDARD SIGNAL
GENERATOR
Carrier Frequency.
Range: 15Kc/s-30Mc/s in 11 bands.
Calibration Accuracy: ±1%.
Stability: After warm up the drift in a 10 -minute period is,

typically, less than 0.005% for carrier frequencies up to
3.2Mcis and less than 0.01% from 3-2-2.30/11c/s.

Output Voltage: 0 -4µV -4V.
Impedance: 75 ohms nominal for outputs from 2-4V. 75 ohms

for outputs from 4µV -2V. 13 ohms for outputs from
0.4µV -04V.

Accuracy: below 3Mc/s ± 0.25dB or ±0.1µV. 3-10Mc/s
± 0-5dB or ±0-2µV. 10-30 hicts ± 1.0dB or ±0.5µV.

Power Supply: 100-125V, 200-250V 40-100c/s.
Dimensions: 18 in. high x 21 in. wide x 14f in. deep.

Price: £1.85'00

MARCONI TF99SA/2 FM/AM
SIGNAL GENERATOR
A compact instrument suitable for broadcasting and testing
in I.T.U. bands 6, 7 and 8.
Frequency range: 1.5-220MHs.
Output Volts: 0.1µV to 200mV.
£17500

SERVO COMPONENTS
We have a large stock of servo component, including motors,
tachogenerators, gearheads, etc. Please let us know your require-
ments or ask for our current stock list.

GENERAL PURPOSE
MULTI -RANGE
ELECTROMETER
Electronic Instruments Model 8810
Accuracy: On the voltage ranges
the accuracy of the meter is better
than 1% and the amplifier better
than 5% on all ranges.
Amperes: 0 to 10-i+ amps f.s.d. to

0 to 3 x 10° amps f.s.d.
Coulombs: 0 to 10..s coulombs

f.s.d. to 0 to 3 x 10-5 coulombs
f.s.d.

Volts: 0 to 0.1V 1.5.d. to 0 to 30V
f.s.d.

I/P Resistance: 10-s ohms.
I/P Capacitance: approx. 3pF.
Zero drift typically better than 2%
in 24 Lours.
Brand new and guaranteed for
3 months 19510

MODEL 1706
VISICORDER U/V
RECORDER
In almost new condition. This
direct reading U/V Recorder can
record up to 6 channels simul-
taneously from DC 5000Hz at
writing speed of 30,000 ohms/sec.
Recording range: DC -500011z.
Paper width: 45 ins. wide.
Optical Arm: 19 cm.
Paper Speeds: Eight speeds from

0.25-32 in./sec. and 6-800 mm/
sec.

Dimensions: H. 105 in., W. 12 in.,
Depth 14 in.

Complete with 4 3KHs Galvos.
£350

A BARGAIN IN NEW
POWER SUPPLIES. AT
LESS THAN HALF
MANUFACTURER'S
PRICES
0/P Voltage 7.5V -9V. Max. load
current 10 Amps. Max. ripple on
full load approx. 60mV. p.p.
Threshold current. 10-5A. Overvolt
protection... OURPRICE £19.50
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yolierIBC§
GSatufelayPeople
witlIthe 80!

One of BBC radio's
most exciting stars!
Rosko is a high spot
on Radio non-stop pop
programme with his action packed
show.
Along with the other Saturday D.J's, Rosko
uses the versatile CT80 to drive his show along

PLESSEY

with a remarkable
combination of hard

rock and noise.
With every desirable feature

and proven performance Plessey
CT 80 Cartridge Recorders are used by major

broadcasters around the world. Contact us
for complete details of the CT80 range.
SALES Hayden Laboratories Limited Hayden House
17 Chesham Road Amersham Bucks
SERVICE 12-13 Poland Street London WIV 3DE
Telephone 01 7343748-9
or the manufacturer Plessey Electronics Pty. Limited
91 Murphy Street Richmond Australia 3121 Telex 30383
Cables PLESSELEC Melbourne AV45-E



a80
Wireless World, April 1972

LAMA

TANGENTIAL
HEATER

Silently driven by a shaded pole Mycalex motor. Compact,
powerful and quiet running with aluminium impeller (outlet
51. X W. Mains voltage. PLUS matching heater unit with
spiral element. May be switched for 500 or 1,000 watts.

PRICE ONLY £1.60P. & P. 40p.
PROGRAMME TIMER BY HONEYWELL

A bank of 15 micro -switches are each independently
operated by 15 pairs of cams which in turn are individu-
ally adjustable to give switching periods of zero to
12 seconds with infinitely variable combinations. A mains
synchronous motor drives the cam shaft at I rev. per
12 seconds (5 R.P.M.). Designed originally for vending
machines at a cost of t15.00 plus. Many applications
where continuous sequence programmes are required,
such as lighting effects etc. New in original makers
cartons. First class value at 0.75 plus 25p P. & P.

"DOYEN" PRESSURE
SWITCH -Incorporating dif-
ferential adjustment between
r and 12" water gauge (a
max. of approx. p.s.i.). A
single pole change -over switch
rated IS amps. 250v. is actu-
ated. Air inlet tube *" dia.
Projection *". Overall size,
dia. 3r. depth 2" plus +4" (air
tube). 1145.

"TEDDINGTON" CONTROLSTHERMOSTAT. -
Adjustable between 75°
and 100°C. A further in-
ternal adjuster takes the
maximum up to I20°C.
Circuit cuts in again at 3°
below cut-out setting. 42'
capillary and sensor probe.
The thermostat actuates a
15 amp. 250v. c/o switch. A second single pole
on/off switch is incorporated in the adjustment
mechanism. 88p.

VI N KOR POT CORE ASS. TYPE
LA.2103 (core LA.2100). Normal price
L1:48. Our price 75p each. Special quote for
quantity.
UNISELECTORS. 8 Bank 25 -way 24v
Double sweep. Brand new in maker's boxes.
E525. P. & P. 25p.

AMPEX 7.5v. D.C. MOTOR.
This is an ultra -precision tape
motor designed for use in the
AMPEX model AG20 portable
recorder. Torque 450GM/CM.
Stall load at 500ma. Draws
60ma on run. 600 rpm ±5%
speed adjustment, internal AF/
RF suppression, V dia. x V
spindle, motor 3' dia. x

Original cost C1650. Our price csas. P. & P.
25p. Large quantity available (special quota-
tions). Mu -metal enclosure available 75p each

"WINCHESTER" (U.S.A.) f TRACK
STEREO RECORD/REPLAY HEAD.
200mH. f:2.50 Carr. Paid.
"CROUZET" TYPE 965.
115/240v. 50Hz. 47/48 watts.
50 rpm. Stoutly constructed.
Size: 2*" dia. x long,
plus spindle I x k dia. Anti -
clock. 13.75. P. & P. 25p.
TYPE 955. Same as above, but 3 rpm. L3-00.
P. & P. 25p.Unless otherwise stated -all items are
NEW and UNUSED. Postal or carriage
charges are for Great Britain only.
W. welcome orders from established
companies, educational depts., etc. All
orders under L2.50, cash with order please.

ECT
MICRO-LITES

Wonderful engineering -micro miniature in-
candescent lamp small enough to pass through
the eye of a needle! I,000's of uses. Will operate
from the output of a transistor. Rating: 1.5v,
10-15ma. Size 4.4 x I .4mm. dia. Leads 22mm.
These fantastic lamps have a life expectancy of
1,000 hrs. OUR PRICE

£3.25
per doz.
Free p. & p.

"PRECISION FAN CO."(Smiths Industries)
DOUBLE ENTRY CEN-
TRIFUGAL FAN/BLOW-
ER.-This is a beautifully
balanced, particularly quiet
running unit giving approx. 90
cubic ft./min. The motor is a
2 pole shaded pole 240v.
Mycalex, drawing only 240ma
on run. Weight 21 lb. Sizes:
Case dia. 3.1", width (case

only) 3125 in.. width overall (inc. motor) 525 in.,
aperture 3125 in. by 1.85 in. Offered well below
makers price at (.2.95 P. & P. 25p.

"SORENG" MAINS
SOLENOID. I" travel,
18 lb. pull (approx.). Size:
2i" long x 21" x 21" high.
Powerful 1I75. P. & P. 25p.

NEW "ISKRA" SIEMENS
2 4 0 v . A . C 11 HIGH SPEED
RELAY. -3 x 6 RELAY, type
amp Changeover 89L. 1,7000 +
contacts. 63p. 1,7000 coil. New

63p each.
"DAVENSET" MAINS SOLENOID. V
travel. 8 lb. pull (approx.). Size: 24" long x
2*" X 2" high. Similar in appearance to
"SORENG" [1.2.5. P. & P. 25p.

6 DIGIT NON -RESET COUNTER
by E. N. M. Ltd. 240v. A.G. Size 24"
high x 11" x If". [1.75.
S DIGIT NON -RESET COUNTER
240v. A.C. LI -20.

SEEN THIS?

SYNCHRONOUS AUTO -RESET
PROCESS TIMER by LONDEX LTD.

Type IMP Mk. 2.
Brand New and Boxed

These well known timers are already in world-wide use
and are perfect for Industrial Electronic Timing,
Research and for all machine control timing problems.
Repetitive accuracy better than 0.5% of full scale
setting. Two or more can be interconnected to give
control of a series of processes. 230/250v. 50Hz, also
available 60Hz. 15 minutes full scale, 15 secs. per
division. Driven by self-starting sync. motor. Contact
rating 5 amp at 250v. a.c. Incorporates solenoid
operated clutch. Also, lever actuated micro switches.
Normal price probably in excess
of LI6. Complete with multi -pin
connector as illustrated. OUR £6.50

PRICE ONLY
"FINDER" 240v.A.C. Octal Relay 2c/o 6 amp contacts,
Perspex enclosed, 75p.
"OMRON" Type 1050 Micro -switch action relay
I 2v.D.C. Icio 65p.
S.T.C. Midget Sealed Relay type 4109EC. 12v. 40 mA
1700, single H.D. make. 53p each.
"B. & R." 3 c/o. 10 amp. contacts (silver) operates n

2 volts D.C. Draws approx. I amp. Size: 2" X If" X lit".
1140.
MAGNETIC DEVICES. 12v. 3 x H.D. c/o Contacts
size If" x I" -1- If". 63p each.
SANGAMO WESTON. Moving coil relay 315
310pa, complete with base, 75p each.
'Vype

A. RM12 cell 1.35v. 3,600 ma/H. CAP
lALLORY" LONG LIFE BATTERIES.

2 0/300 ma cont. current. Size: 2" x
5 for L1-00 or 112.00 per doz. Carr. Paid.
Type B. Comprises 8 x RM625 cells. (1.35v.
per cell), giving 10.5v. in all 350 ma/H.
CAP. 20/25 ma cont. current. Size: 2ils." xr x 4". 3 for L1.00 or 13 .00 per doz.
Carr. Paid.

THIS IS THE ONLY
WAY WE COULD
ILLUSTRATE THIS
FABULOUS ITEM!

NORPLEXrnee.fcamgo,,u.slitAy American fiWbre-glass-ocflaepolry.irn.ajne:

Excellent mech. and elec., conductive properties. Heat
Resistant. Ideal for P.Cs.,etc. THIS IS A SPECIAL PURCHASE AND ONLY
AVAILABLE WHILE STCKS LAST. Sizes: 12' x 12": 24" x 12": 24' x 24":
FULL SHEET 43" x 37" (I I sq. ft.). Single sided copper with thicknesses of

34, also Double sided it", -it", PRICE ONLY LI per
sq. ft. Le per full sheet. P. & P. 25p up to 4 sq. ft. Over 4 sq. ft. (cut sizes
only) Post FREE. Full sheets post by rail G.B. only LI one or more sheets.

FURTHER BULK PURCHASE
SILVANIA MAGNETIC SWITCH
NOW COMPLETE WITH REFERENCE MAGNET!
A magnetically activated switch. Vacuum sealed in a
glass envelope. Silver contacts normally closed, rated
3 amp at 120v, II amp at 240v. Size (approx.) Ifs"
long x 4" dia. Ideal for Burglar Alarms, Security
systems, etc., and wherever non -mechanical switching
is required. New Lower Price. Only £210 for 12.
a for SO or E15 for 100 complete with magnet.

ATLAS SUB -MINIATURE LAMPS type L1122 and
LI123-a high efficient light source with excellent light output
and low power demand. Ratings Sv. 60ma. ,35±2.5.4, lumens.
Life expectancy 60,000 hours or at 6v. 70ma. 75 ± 25 % lumens
5,000 hours. Dimensions: Uncapped 6.3 x 3.1 mm. leads 127
mm.: capped 9.1 x 3,1 mm. Ideal for instrument lighting
normally sold in excess of 60p each, our price L1.50 per dozen
or boxes 50 at L5 per box.
ATLAS MIDGET PANEL LAMPS unrivalled for indication pur-
poses requiring a brilliant but tiny light source. Available with flange
cap or wire ended in the following ratings: Capped: 6v. 1A and 12-14v.
.08A. Uncapped: 4v. 25A., 6v.  IA., 6v. 2A. {1.20 per dozen or boxes
of 50 at 1.4 per box.
LT. TRANSFORMERS. Prim. 220/240v. Sec. 0-5 10-15-20v. at 2 amps.
LI.25 P. & P. 15p.
Prim. 200/240v. Sec. 0-1-56-58-60 at 3.5 amps plus 0-90 at 100 ma. Wax
impregnated with screw term. blocks. Weight 10 lbs. L3.60 plus 40p P. & P.
Prim. 220/240v. Sec. 0-13 at I.5 amp. 63p. P. & P. 15p.
"HONEYWELL" V3 Series. Flush micro -switch 10 amp. c/o. The side panel
is insulated. End plate size: 2" x 8". E150 per doz. Carr. Paid.

J

301 EDGWARE ROAD, LONDON, W.2

GEARED MOTORS
"Parvalux" Reversible 100
RPM Geared Motor. Type
S.D.14, 230/250v. A.G. 22
lb./in. spindle. 1st class
condition. L7.50 each. P. &
P. 50p. Also limited number
only as above. Brand New.
LI2-50 each. P. & P. 50p.

"HONEYWELL"
M ICROSWITC HES

Two and three bank, manual
push. Ideal for vending machines,
etc. Each bank comprises a
change -over rated at 15 amps
240v. A.C. The through -panel
mounting assembly is in heavy
polythene surmounted by black
knob. Neck dia. 1". 2 bank 40p.
3 bank S5p.

CURRENT FLOW INDICATOR
Ideal for all types of battery
operated equipment (portable
machines, tape recorders, etc.).
Four white segments appear
when current flows. Coil is
6000 6/12v. Drawing only 8
ma on function. Neat in appear-
ance. Size: dia. it" x ir deep.
Fixing centres I V. E1.25 each. Carr. Paid.

ERNEST TURNER
"-') 1300p.a METER

160 0 movement, 2" case,j elliptic plastic front. Green -
Red -Green uncalibrated scale.

L1.50 each. Carriage Paid.
MYCALEX. Open frame shaded pole motors.
240v. 50Hz' 7 rpm. 28 lb./in. 80 rpm. 12 lb./in.
L2.25 each. P. & P. 25p.
BRAND NEW "GRYPHON" BROOK
REVERSIBLE MOTORS. Type TE 230/250v.
50Hz. I Ph. 083 h.p. 1,380 rpm. 0.96 amps at
full load, f" spindle. This is a superbly con-
structed, standard. footmounted unit, with the
extra facility of reversal by remote switching.
Weight 16 lb. 10 oz. Offered in original maker's
packing at approx. half price. a 40. Carr. 75p.
BRAND NEW "SMITHS" SYNCHRO-
NOUS GEARED MOTORS. Revs per min.
2-3-6-10-30-60. Revs per hour. 15-20-40. Revs
per day 4-8. 75p each. Carr. paid.
SYNCHRONOUS MOTORS. 220/380v.
50/60Hz, 250-300 rpm. 75p each.
MAINS INDUCTION MOTOR. Open
frame, ,% spindle, weight lb. Powerful.
88p each. P. & P. 12p.
We would like to announce that
ELECTRO-TECH SALES have now
become members of the LINDAIR
GROUP which will mean an expansion
programme giving a comprehensive and
streamlined service. Whatever your
electronic or electro-mechanical require-
ments -contact us first, maybe we can
help. We also welcome trade enquiries.
Visit our new component shop JUST
OPENING at 315 Edgware Road.

BUSINESS HOURS 9 A.M.-6 P.M. MON. TO SAT.
TEL: 01-262 2251/2
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NATION WIDE SERVICE +
ATTRACTIVE DISCOUNTS
ELECTROVALUE -an independent
company since its establishment in 1965

ELECTRU-W--.N
Electronic Component

Specialists
RIVLIN
PRECISION

RESISTORS
0;1%, TO;001''.,
TOLERANCE

LI-f2
for values 100K

and under

Prices and delivery
on request

RESISTORS
Code Power Tolerance

100, 5%, 2%
Range

C 1/20W 5% 82 13-220K .

CC

I /8W 5% 4.7 Ft -470K L1
1/4W 10% 4-7 (1-10M fl

C 1/2W 5% 4-7 11-10M tt
C IW 10% 4.712 -IOM 0
MO 1/2W 2% 1013 -IMO
WW I W 10%±12200 0220-3.90
WW 3W ,o
WW 7W 5% 12 13-10K0
Codes: C = carbon film, high stability, low noise.

MO = metal oxide, Electrosil TR5, ultra low noise. Prices are in pence each for
WW = wire wound, Plessey. quantities of the same ohmicValues: value and power rating. NOT

212 denotes series: 10, 12, 15, 18. 22, 27, 33, 39, 47, 56, mined values. (Ignore frac-68, 82 and their decades. tions on total value of resistor
E24 denotes series: as Ell plus I I, 13, 16, 20, 24, 30, 36, order.)
43, 51, 62, 75, 91 and their decades.

Values I to 9 10 to 99 100 up
available (see note below).

E12 9 s 7
E24
E12 1

E24 12
El2 2.5
E24 4
Ell 7
Ell 7
E12 9

08 07
08 0-7
I 09
2 18
IS 3
7 6
7 6
9 8

CAPACITORS
SIEMENS 5% POLYCARBONATES

250V up to 0.ImF: 100V CH mF and above
0.01, 0.012, 0-015, 0018, 0.022, 0.027 . Sp
0.033, 0-039, 0.045, 0056, 0068, 0082,
0-1, 0.12, 0-15, 0.18, 0-22 .. Sp
0-27. 7p; 0.33, 0.39, 9p; 0-47, 10p; 0.56, 13p;
0.68, ISp; 1'00 30p.

MULLARD polyester C280 series
250V 20%: 0.01, 0.022, 0-033, 0047 3p each;
0-068, 0.1, 4p each; 0.15, 4p; 0-22, 5p. 10%:
0.33, 7p; 0.47, 8p; U.68, lip; I p,F, 14p; 1.5p.f,
21p; 2.2,4F, 24p.

MULLARD SUB -MIN ELECTROLYTICS
C426 range, axial lead .. 6p each
Values (p.F/V): 0-64/64; 1/40; 1.6/25; 2.5/16; 25/64.
4/10; 4/40; 5/64; 6.4/6-4; 6-4/25; 8/4; 8/40; 10/2-5;
10/16; 10/64; 12-5/25; 16/10; 16/40; 20/16; 20/64;
25/6-4; 25/25; 32/4; 32/10; 32/40; 32/64; 40/16;
40/2-5; 50/6-4; 50/25; 50/40; 64/4; 64/10; 80/25;
80/16; 80/25; 100/6-4; 125/4; 125/10; 125/16;
160/2.5; 200/6-4; 200/10; 250/4; 320/2-5; 320/6-4;
400/4; 500/2-5.
LARGE CAPACITORS
High ripple current types: 1000/25, 28p; 1000/50,
41p; 1000/100, 82p; 2000/25, 37p; 2000/50, 57p;
2000/100, CI .44; 2500/64, 77p; 2500/70, 98p;
5000/25, 62p; 5000/50, E I .10; 5000/100, E2.91.

SIEMENS POT CORES
In a range of types having air gaps from 1.0 mm.
to zero at prices from 19p for cores and
14p for adjusting screw. Full details, see our
latest catalogue, post free 10p.

10W/150 BAXANDALL SPEAKER
As originally designed by P. J. Baxandall and described
in Wireless World. 10 watt/1S ohm loudspeaker
with equaliser network speaker unit and specially
designed cabinet in kit form. Size when built approx.
18' x 12' x 10'. Price, inc. carriage paid in U.K.

L1390

CARBON TRACK POTENTIOMETERS,
long spindles. Double wipers
SINGLE GANG linear 100 0 to 2.2M 0,12p; Single
gang log, 4.7K di to 22M0, 12p; Dual gang linear
4.71412 to 2-2M0, 42p; Dual gang log, 4-7K11 to
2-2M it, 42p; Log/antilog, 10K, 47K, IMO only 42p;
Dual antilog, 10K only, 42p. Any type with 2A
D.P. mains switch, 12p extra.
Only decades of 10, 22 & 47 available in ranges
quoted.
DUAL CONCENTRIC in any combination of
above values, 60p; with switch, 72p.

CARBON SKELETON PRE-SETS
Small high quality, type PR linear only: 10011,
22011, 47012, I K, 2K2, 4K7, 10K, 22K, 47K, 100K,
220K, 470K, IM, 2M2, SM, 10M11. Vertical or
horizontal mounting, Sp each.

ZENER DIODES 5% full range E24 values:
400mW: 2.7V to 36V, ISp each; I W: 6-8V. to 82V,
27p each; 1-5W: 4-7V to 75V, 60p each.
Clip to increase 1.5W rating to 3 watts (type
266F) 4p.

SIEMENS 2N 3055
POWER TRANSISTOR
Made to Siemens
superb standards of
specification and de-
pendability. With free
insulating set. NOW
ONLY 50p.

SEMI -CONDUCTORS
1B40K10
1N919
1N316
1N1763A
1N3754
1N5399
1N5402
1N5407
1844
18940
2N696
2/4697
2N706
2N930
2N1131
2N1132
'2N1302
2N1303
2N1304
2211305
2N1306
2N1307
2141308
2N1309
9N1596
2N1599
'2N1613
2N1711
2N1893
2N2147
2N2218
2312218A
2N2219
2N2219A
'2N2270
2N2369A
2N2483
2N2484
2N2646
2N2904
2N2904A
2N2905
2N2905A
2N2924

1759 2N2925
5p 2N2926

lOp 2N3053
24p 2N3054
20p 2N3055
219 2N3325
28p 2N3405
959 2N3663

Bp 2N3702
5P 2N3703

17p 2N3704
DIP 2N3705
129 2N3706
219 2N3707
299 2N3708
299 2763709
111p 2N3710
1813 2N3711
28p 2N3731
269 2N3794
338 2N3819
33p 2N3820
36p 2N3904
36p 2763906

1029 2N4036
122p 2N4058
239 2N4059
26p 2N4060
54p 2N4061
959 2N4062
34p 2N4124
94p 2N4126
38p 2764284
53p 2N4286
62p 2N4289
19p 2N4291
35p 2N4292
429 2N4410
47p 2N4443
389 2N4906
42p 2764915
49p 2N4991
47p 2N5062
209 2N5088

22p 2N5163
llp 2N5172
27p 2315192
60p 2N5195
sop 2N5457
53p 2765459
OOp 40250
52p 40251
13p 40361
139 40362
13p 40406
13p 40408
13p 40412
13p 40430
10p 40432
llp 40512
13p 40602
13p 40669

120p AC107
15p AC126 20p
23p AC127 209
58p A0128 20p
35p AC141H 34p
359 AC141HIC 379
55p AC142H 25p
139 AC142H1/ 299
109 AC153K 22p
llp AC176 169
llp AC176K 179
12p AC187K 17p
189 AC188K 23p
279 AC187K
29p /188K 40p
1511

15p ACY18
15p ACY19
15p ACY20
299 ACY21

111p ACY22
305p ACY39
215p ACY40

82p ACY41
alp ACY44
38p AD140

Brand new, guaranteed to
No seconds or surplus.

25p AD142 50p BC149
18p AD149 58p B0153

125p AD150 50p ,11C734
147p AD161 33p171C157

49p AD162 38p BC158
99p AD161/2 60p BC159
71p AF114 24p BC167
81)p AF115 240 BC168
55p AF116 22p BC169
68p AF117 22p BC177
75p AF118 82p BC178
79p AF124 24p BC179
67p AF125 29p BC182L

HO AF126 229 BC1838
1859 A1127 22p BC184L
1959 AF139 339 BC186

529 AF239 38p BC212L
190p AL102 77p BC213L

46p ASY26 270 BC214L
ASY27 369 BC257

BC258
ASY29 369 BC259
A111111 979 BC267
B30C250 24p BC268
13300550/300 34p 110269
111912 669 BC300
115041 72p B0301
BA102 25p BC303
BA130 22p BCY30
BA145 27p BCY31
BA] 55 15p BCY70
BA156 13p BCY71
BAX13 13p BCY72
BB103/13 16p BDI21

19p BB103/0 16p BD123
239 BCI07 12p BD124
20p BC108 llp BD130
21p BC109 12p B13131
21p BC122 21p BD132
63p BC125 159 BD135
17p BC126 22p 11D136
18p BC140 30p BD141
31p BC147 lOp BDY20
63p BC148 Bp BFI15

o

10p BF167
19p BF173
20p BF177
12p BF178
llp BF194
12p BF195
119 131244
10p BF254
llp BP255
14p BFX18
139 BFX29
14p BFX84
llp BFX85
10P BFX87
llp BFX88 26p
420 BFX50 23p
169 BF5/51 209
113pBFY52 239
113p EIFY90 104p

Op BSX20 16p
fip BY164 45p
9p BY238 18p

37p C1412

170 BYX38-300
15p BYX38-300R 389
lip 4 170
49p C762 199

609 E2512 1134p
60p EA403 10p
75p EB383 10p
18p EC401 180

105p 11C140
105p 313481

339 EC402

122051

lip
15p ER900 54p

100p 31J491 135p
50p MJ371 108p
799 MJE521 929
860203E2955 185P
38p 513E3055 229
94p MPF102 37p

227p MP86531 3511
92p MP86534 $09
23p NKT211 259

spec.

lop NKT212
lop NKT213
25p NKT214
31p NKT217
14p NKT261
15p NKT271
30p NKT274
19p NKT275
159 NKT403
90p NKT404
31p NKT405
25p NKT603F
32p NKT613F
29p NKT674F

NKT6771,
NKT713
NKT773
0A47
0A90
0A91
0A95
0A200
0A202
0019
0025
0028
0029
0035
0036
0041
0042
0044
0045
0070
0071
0072
0075
0081
008113
0083
0084
1)346A
82CN1
 Matched pair

259
25p
23p
50p
llp
189
189
23p
65p
61p
799
300
30p
29p
229
30p
25p

8P
OP

59
op
9p

10p
50p
42p
70p
76p
60p
65p
92p
96p
42p
38p
219
389
38p
40p
25p
25p
250
259
2130

10p

We are now approved distributors for
ELREMCO SO L DE RSTAT SOLDERWOLF IRONS

A popular and beautifully mcide
example from a wide and
versatile range of soldering .1111.1.irons of exceptional quality.
Type HMS for 16 or 24 watts, LI.70A.C. mains.

S
4.00

Minitron DIGITAL INDICATOR
TYPE 301SF Seven segment indicator compatible with
standard logic modules and power supplies. Figs. 0 9from well illuminated filament segments to give
character of 9mm height plus decimal point. Power,,- requirement 8mA from 5V D.C. per segment. A limited
number of alphabetical symbols also avail- L2.00
able. In 16 lead dil case

Suitable BCD decoder driver type FLLI2IT E I-35
Dil Socket; 16 lead 30p. No. 3015G showing or -and fig. I and decimal point L200.

MISCELLANEOUS ITEMS FROM STOCK
30W BAILEY AMP. PARTS
Transistors and PCB for one channel, L6.46. Rs and Cs for one channel,
LI 45. Power Supply Kit (Unreg.) 0475
MAIN LINE AMPLIFIER KITS
70 watt power amp. module kit, L1260 nett. Power supply kit, 16'00
nett. Matching pre -amp kit, L3.30 nett. (Above prices for mono.)
Stereo Kit. 2 power amps. pre -amp kit, power supply kit and matched
controls for building into your own cabinet, L38-40 nett.
S-DeC, LI 44; Four pack, (510. DeCSTOR pack, L288. T Dec, may
be temperature cycled (208 points), L2.88. /(DecA, [318. p.DecB,
E5,99. Also Integrated circuit carriers.
THERMISTORS
VA1039, VA1040, VA1055, VA1066, VA1077, CZ -6, K151 -1K, VA 1100,
ISp. R24, R53. R54, LI .35. R.54.

HANDBOOK OF TRANSISTOR EQUIVALENTS, 909. HAND-
BOOK OF TESTED TRANSISTOR CIRCUITS (H. Ness), 40p.
RADIO & ELECTRONICS. Colour codes & data wall chart, ISp.
ENGINEERS REFERENCE HANDBOOK & TABLES, 20p.
(Add 3p. for postage on each of above if bought separately.)

INSULATED SCREW TERMINALS in range of seven colours,
each 12p. Matching plugs: 2mm, each Sp; 4mw, each 7p.
Plugs, sockets, hardware, Veroboard, edge connectors, switches, etc.,
in stock at keen prices.

SIEMENS TTL INTEGRATED CIRCUITS
Description Price

FLHIO (7400) Quad 2 -input NAND 20p
FLH2O (7401) Quad 2 -input NAND, 0/C collector 20p
FLH19 (7402) Quad 2 -input NOR 20p
FLH29 (7403) Quad 2 -input NAND, 0/C collector 20p
FLH21 (7404) Hex inverter 25p
FLH27 (7405) Hex inverter, 0/C collector 25p
FLH38 (7408) Quad 2 -input AND 2Sp
FLH39 (7409) Quad 2 -input AND, 0/C collector 25p
FLH I I (7410) Triple 3 -input NAND 20p
FLH3S (7413) Dual 4 -input NAND Schmitt 35p
FLH12 (7420) Dual 4 -input NAND 29p
FLHI3 (7430) 8 -input NAND 20p
FLH14 Dual 4 -input NAND power 24p
FLL101 (74141) BCD-decimal decoder, nixie driver (16) LI 22
FLH28 (7442) BCD-decimal decoder (16) L1'16
FLH36 (7443) Excess 3-decimal decoder (16) LI 45
FLH37 (7444) Excess 3-Gray-decimal decoder (16) II '45
FLH IS (7450) Expandable dual 2 wide 2 -input 20p
FLH16 (7451) Dual 2 wide 2 -input 20p
FLHI 7 (7453) Expandable 4 wide 2 -input 20p
FLH I8 (7454) 4 wide 2 -input 20pI

FLY101 (7466) Dual 4 -input expander 20p
FL1101 (7470) JK flip flop

1 4Sp
FU I I I (7472) JK master slave flip flop
FU121 (7473) Dual JK master slave flip flop
FLJI41 (7474) Dual d -type edge triggered flip flop \ 45p
FL1151 (7475) Quad bi-stable latch (161 459
FLJ131 (7476) Dual JK master slave flip flop (16) 45p
FU -1221 (7480) Gated full adder 68p
FLH231 (7482) 2 bit binary full adder 87p
FLH241 (7483) 4 bit binary full adder (16) L132
FLH341 (7486) Half odder 339
FL116 (7490) Decade counter 80p
FL122 (7491

AN) 13 bit shift register LI 48
FL1I7 (7492) Divide by 12 counter 85p
FL.118 (7493) 4 bit binary counter 80p
FL123 (7494) 4 bit shift register, parallel I/P, series 0/P (16) LI 13
FUI9 (7495) 4 bit left shift right shift register 879
FLJ26 (7496) 5 bit shift register (16) LI 48
FU30 (74100) Dual quad bi-stable latch (24) LI .64
FL.128 (74104) JK master slave flip flop with JK input 43p
FL.127 (74107) Dual JK master slave flip flop 52p
FLK1 (74121) Monostable flip flop 48p
FL120 (74190) Up down decade counter (16) 61-80
FL121 (74191) Up down binary counter (16) LI 130
FL124 (74192) Up down decade counter with clear (16) L1.74
FL125 (74193) U'p down binary counter with clear (16) L1.74
All packages 14 leads unless stated otherwise before ,prices.

32945p

COMPONENT DISCOUNTS Not allowed on nett price kerns
10% on orders for components for LS or more, IS% on orders for
components for LIS or more. Prices subject to alteration without
prior notice.

POSTAGE AND PACKING FREE
on orders over L2. Please add lOp if under. Overseas orders welcome;
carriage and insurance charged at cost.
U.S.A. CUSTOMERS are recommended to contact ELECTRO.
VALUE AMERICA, P.O. Boo 27, Swarthmore PA 19081.

ELECTROVALUE DEPT. WW.472, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHS
Hours: 9-5.30, 1.0 p.m. Saturdays. Phone: Egham 5533 and 4757 (STD 0784-3) Telex 264475
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TM.1 TEST METER 1000 ohms/volt 1,000's IN USE
Lasky's new look top value TM.1 is a really tiny pocket multimeter providing
"big" meter accuracy and performance. Precision movement calibrated to +3%
of full scale. Click stop range selection switch. Beautifully designed arid made
impact resistant black case with white and metallic red/green figuring. Ohms zero
adjustment. Size only 24 x 14in.  DCN: 0-10-50-250-1.000 at 1K/ohmsN.
 ACN: 0-10-50-250-1,000 at 11cohmsN.  DC Current: 0-1mA. 100mA.  resis-
tance: 0-150K ohms.  Decibels: - 10+ 22dB.  Complete with test leads.

LASKY'S PRICE £1.85 c & P 15p.

DIGITAL CLOCK COMPLETE WITH KNOBS
This unique digital clock is available exclusively from Laskys
in chassis form for you to mount in any housing that you choose.
All settings are achieved by two dual -concentric controls at

the front including: On/off and auto alarm "sleep" switch.
10 minute division "click" set alarm (up to 12 hour delay),
time adjustment. Ultra simple mechanism and high quality
manufacture guarantee reliable operation and long life. The sleep
switch will automatically turn off any appliance - radio. TV, light, etc.. at any pre-set time up to
60 min and in conjunction with the Auto setting will switch on the appliance again next morning. The
clock measures 4;in (W) x .11in (H) x 3iin. (D) (overall from front of drum to back of switch).
SPEC: 210/240 V AC, 50Hz operation: switch rating 250V 3A. Complete with instructions  Auto
sleep switch  12 hour alarm  Mains operation  Shock and vibration proof  Made especially for
Lasky's by famous maker  Built-in alarm buzzer  Hours. minutes. seconds read -off  Forward and
backward adjustment  Silent synchronous motor.

SPECIAL QUOTES
FOR QUANTITIES LASKY'S PRICE £6.50 C & P 25p,

BSR TD8S 8 TRACK STEREO
CARTRIDGE PLAYER

An entirely new development from BSR - An 8 track stereo
tape cartridge player for home use that everyone can afford.
The TD8S will play all standard pre-recorded 8 track cartridges
(there are thousands of top titles available) changing from track to
track absolutely automatically and repeating continuously if
required. Operation is simplicity itself - the unit is switched on and off by the insertion of the cartridge:
the only external control being a channel selector with illuminated channel indicator. Adjustment is
provided for tape head height. The TD8S is suitable for use with most modern stereo amplifiers and
delivers a pm -amp output of 125mW. Power requirements: 210/250 V AC 50Hz. Frequency response:
50 Hz 10KHz. 4 pole dynamically balanced synchronous motor maintains unwavering speed accuracy
independent of mains fluctuations. Compact in size the TD8S is housed in black and woodgrain
plastic cabinet. Size: 81 (WI x 31(H) x 191101 in.
LIST PRICE
E24.20 LASKY'S PRICE E19.95 c & P 35p

BELTEK 8 TRACK CARTRIDGE PLAYER
The Beltek C5700 8 track Stereo car player brings a new standard

of design and performance to your motoring pleasure. A truly remarkable

feature of this unit is its see -- 44 (W) x 1/4 CH) x 61in. (0)- only just
bigger than the 8 track canridge which it playsiThe ultra compact dimensions
of the C5700 are made possible by the use of 2 monolithic IC's in place

of the usual circuit arrangement. Accepts all standard pre-recorded

8 track stereo cartridges and has unique "fine tune" control for

adjustment of the tape head alignment which &inmates the chance of

track overlap (cross talk). Other features include automatic head cleaner,

channel select and channel repeat push buttons, slider type volume and

tone controls, channel balance control. Tech spec max output IOW

15 wans per channel) frequency response 50Hr 10kHz. Output imp.

4 ohm, Operates on 12V DC negative earth systems. Beautifully

styled with black, ivory and chines trim finish.

BELTEK C5700 complete with mounting
brackets and 8 track pre-recorded demon r_23.50
stration cartridge.

C & P 25p each on C5700 and SP24 speakers.
BELTEK C5700 with pair SP24 speakers £29.tru
Beltek SP24 speakers are available perfectly matching the C5700 in performance and finish
specially designed for optimum performance in heavily damped car interior. Size: 74 -in (W) x bin. (D)
41in rear. 2 lin front (H/ Comp. with connecting leads.

PYE SHORT WAVE
CONVERTER
High quality transistorised ultra compact Shortwave
Converter for use with any suitable MW IAM) car radio.
Suitable for use on 12V positive or negative earth systems.
The Pve model 2649 is simply connected to the radio via

al socket and provides shortwave coverage in 9 push-

button selected band spread ranges (13, 16. 19, 25. 31, 41, 49, 60 and 90M) combined with the normal
radio tuning to give full cover from 3.12MHz 21.75MHz. On/off switch and by-pass switch for
normal MW radio use. Complete with mounting bracket fitting and alignment instructions. Black hammer
crackle finished case. Size: bin. (W) x 1 (H) x 31in. (Di. (Can be used with any AM radio.)

LASKY'S PRICE .69.75 c & P 20n

TAPE SCOOP
EMI 2.400ft Professional Tape on 104in m.MaNyAsBv:ip.oeo(1,t..FruEllaextred brand new.

£1 .25 each 5 for £5.00 C & P 20p 5 for 50p

OUT NOW! 1972 AUDIO-TRONICS
NEW REVISED EDITION
The great new 1972 revised edition of Lasky's famous Audio-Tronics catalogue is now
available - FREE on request. The 44 newspaper size pages - many in full colour - are
packed with 1,000's of items from the largest stocks in Great Britain of everything for the
Radio and Hi-Fi enthusiast. Electronics hobbyist, Serviceman and Communications Ham. Over half the
pages are devoted exclusively to every aspect of Hi-Fi (including Lasky's budget Stereo Systems
and Package Deals). Tape recording and Audio accessories, Don't miss LASKY'S AUDIO-TRONICS CREDIT
CARD SCHEME offering holders one month's interest free credit up to E50. Send your name and
address and 15p for post and inclusion on our regular mailing list.

207 EDGWARE ROAD, LONDON, W.2. ocosuz,s,

33 TOTTENHAM CT.RD, LONDON, W1P 9RB.
109 FLEET STREET, LONDON, E.C.4. `c1)01.1
152/3 FLEET STREET, LONDON, E.C.4.

HIGH FIDELITY AUDIO CENTRE
42-45 TOTTENHAM CT. RD, LONDON, W1P 9RD.

MAIL ORDERS AND CORRESPONDENCE TO
3-15 CAVELL STREET. LONDON. El 2BN

'1k'WI /17SOlis
RELAYS AND

.P0. TY 60PE 3000
0

EST.
1921

BUILT TO YOUR SPECIFICATION
Contacts up to 8 changeover

* DUST COVERS
* QUICK DELIVERY
* KEEN PRICES
* QUOTATIONS BY RETURN

HOME & OVERSEAS

NEW P.O. TYPE UNISELECTORS FROM STOCK, 50V. II LEVEL, I

BRIDGING, 10 NON -BRIDGING, 3,4 AND 5 LEVEL ALSO AVAILABLE
RELAYS. As used in automatic machines. Operating from 24v. D.C. with 4 Make and
4 Break heavy-duty contacts and dust cover. Small or large quantities supplied, packed
in original case. 67p each. Lots of 200 50p each.
IMHOF BLOWER UNITS in a standard 19 in. rack mounting assembly with Glass
Fibre Air Filter and directional Duct. Capacitor Fan Motor I /500) H.P. 200/250 Volts
or 100/125 Volts 2,800 R.P.M. £17.50, carriage L1-50.
AXIAL fans as used in above units 6 in. blades reversible type size 7 in. by 7 in. with
open flange each end LIS each carr. 75p, as above but with 1/15th H.P. motor also LIS
each carr. 75p.
AXIAL fans 8 in. blades 1/10th M.P. 200/250 Volts 2,803 R.P.M. Elf in. long by 9 in.
reversible type with open flange each end LI6 each, carr. 75p.

MINIATURE DIGITAL INDICATOR, size of digits 3 in., illuminated by 28 -
volt lamps, reading 0 to 9 with left and right hand decimal points, quick disconnect
at rear of unit for easy lamp replacement. When one of the twelve lamps is lighted,
at the rear of the unit the lamp projects the corresponding digit on to the con-
densing lens through a projection lens on to the viewing screen at the front of the
unit. 1.2.50 ea., send s.a.e. for illustration and full details.

PORTABLE VOLTMETERS 160 volts AC/DC moving iron 8 in. Mirror scale in
polished wood case with hinged flap 9} in. by 81 in. by 3/ in., only L5 each, post 75p.
resistance supplied to extend range to 320 volts (scale reading x 2) 50p extra.
VOLTMETERS 2 in. flush round AC/DC with fixing clip 0-20 or 0-40 volts 0.50 each.
2 in. flush round 0-5 amp same price, post paid.
MINIATURE BUZZERS, 12 volts, with tone adjuster 40p each as illustrated.
LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS, size 55
4 pole 11 way and off 1E8'50,24 pole I 1 way and off L13-50,54 pole On /Off E10-50.
SINGLE FUSE HOLDERS. Belling Lee L356 one hole fixing. 15p each.
BRIDGE MEGGERS, SERIES 1, 1,000 volts, range 0/100 M ohms -infinity,
with resistance Box 0/9999 ohms. Brand new. L65.00 ea.
VEEDER-ROOT COUNTERS with zero reset 800
counts per minute. 6 figures. 110 v. A.C. lE5 ea.

HIGH SPEED COUNTERS
31 in. x I in. 10 counts per second,
with 4 figures. The following D.C.
voltages are available, 6 v., 12 v.,
24 v., 50 v., or 100 v.
Also supplied with auxiliary contacts.
normally open 40p extra. 1.75

L. WILKINSON (CROYDON) LTD.
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY
one: 01-684 0236 rams: WI CO CROYDON

VERY LIMITED QUANTITY

FERROGRAPH (SERIES 5)
STEREO TAPE RECORDERS
A few of these first class machines have been professionally adapted to make them into
complete STEREO RECORDERS/REPRODUCERS.
A lower track record/playback head has been fitted into the third head position on the
standard WEARITE deck, in addition to the normal upper track head. A second identical
electronic chassis and P.S.U. complete the modification.
The specification is as for the original mono machine, plus stereo i.e. 34 and 74 i.p.s.:
superimposition; variable erasure (fading in or out) on _already recorded material:
peak -reading meter for recording: separate bass, treble. gain controls aux. sockets on
front panel and on P.S.U.: pause control; clock -type counter. STEREO: separate heads.
electronics and P.S.U. provide: -a higher than normal cross -talk ratio: completely
independent recording and playback control of either channel (in addition each channel
has its own mains switch); simultaneous recording/mixing of different sources on each
channel etc.
The unit, and an additional monitor panel. is mounted on a common frame and housed in
a metal cabinet. The Complete frame may be removed as a whole (or dismantled into
sub -sections) and installed or built-in to personal requirements. Price E99.00 plus
carriage.

MI -19467-A MASTER OSCILLATORS
These R.C.A. units which are used in the ET 4336
transmitter and which were supplied as a separate item.
each in its own slide -in metal case. are ideal as the heart
of any high -power transmitter, unmodified as a low -
power (approx. 20w) transmitter. or as a basis for
modification to suit individual requirements. They
incorporate a 6 -position oscillator switch (covering 1 to
5 MHz); a 3 -position Multiplier switch (covering 2 to

10 MHz): a D.C. current meter. and oscillator and
multiplier coils with "turns counting" mechanisms for
precise tuning. Power requirements are H.T. and LT.
for the 807 valve used in the unit, and are brought in
by an 8 -pin Jones plug on the rear of the chassis. The
basic frequency coverage of the oscillator is 1 to 10 MHz,
which can be extended to 20 MHz when used as the
oscillator section of a higher power transmitter or when
used on its own. All these and many more details are
covered in full in the extremely comprehensive instruction/service manual (supplied
with each unit) containing wiring and circuit diagrams. adjustments. photographs, etc.
BRAND NEW. Price per unit is 08.50 including 2 807 valves. Carriage 75p.

COLOMOR ELECTRONICS LTD.
170 GOLDHAWK ROAD,

01-743 0899 LONDON, W.12. 01-748 8006
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MATSUNAGA VARIABLE VOLTAGE TRANSFORMERS
INPUT 231 v. A.G. 50/60

OUTPUT VARIABLE 0/260 v. A.C.

Carriage Paid
BRAND NEW. All types.
0-260 v. at I amp .. E7 00
0-260 v. at 2 5 amps E8 OS

0-260 v. at 5 amps Ell 75
0-260 v. at 10 amps E22 50
0-260 v. at 15 amps E25 00
0.260 v. at 20 amps L49 00
0-260 v. at 25 amps L58 00
0-260 v. at 375 amps .. [8200
0-260 v. at SO amps . E98 00

1 AMP Special discount for quantity
OPEN TYPE (Panel Mounting)

1 amp L4 75 I amp L7 00 21 amp 03 OS

SERVICE TRADING CO

50 A

L.T. TRANSFORMERS
All primaries 220-240 volts.
Type No. Sec. Taps

130, 32, 34, 36 v. at 5 amps.
2 30, 40, 50 v. at 5 amps.
3 10, 17, 18 v. at 10 amps. -
4 6, 12 v. at 20 amps
5 17, 18, 20 v. at 20 amps. -
6 6, 12, 20 v. at 20 amps.
7 24 v. at 10 amps.
8 4, 6, 24, 32 v. at 12 amps
9 6 and 12 v. at 10 amps

Price Carr.
£4.68
£688
1495
£6.43
£7.28
£6.88
ES.23
£7.15
£3.75

30p
33p
22p
33p
33p
38p
28p
33p
35p

RING TRANSFORMERS
Functional Versatile Educational

These multi -purpose Auto Transformers, with
large centre aperture, can be used as a Double
wound current Transformer, Auto Transformer,
H.T. or L.T. Transformer, by simply hand wind-
ing the required number of turns through the centre opening.
E.g. Using the RT.100 V.A. Model the output could be wound
to give 8V (5' 121. Amp., 4V. n 25 Amp. or 2V. qP 50 Amp., etc.
Price: RT.100VA 3.18 turns per volt, L2.25+17p p. and p.

RT.300VA 2.27 turns per volt, L4.20 +28p p. and p.
RT.1KVA 1.82 turns per volt, L6.50 +33p p. and p.
RT.2KVA 1.5 turns per volt, LI0.50 +48p p. and p.
RT.3KVA 1.5 turns per volt, L14.00+50p p. and p.

DOUBLE WOUND VARIABLE
TRANSFORMERS
Fully isolated, low tension Secondary winding. Input
230 v. A.G. Output continuously VARIABLE 0-36 v. A.C.
0-36 v. (r4 5 amp. L1059 P. & P. 43p.
0-36 v. (rp 20 amp. L23.10 P. & P. 75p.
Ideally suited for Educational, Industrial and Laboratory
use.

36volt30amp.A.C.orD.C. r -
Variable L.T. Supply Unit I
Input 220/240 v A.C. Output Con-
tinuously variable 0-36 v. A.C./D.C.

.

Fully isolated. Fitted in robust metal
case with Voltmeter, Ammeter, Panel
Indicator and chrome handles. Input and Output fully fused.
Ideally suited for Lab. or Industrial use. L68 plus E2 p. & c.

230 VOLT AC SOLENOID
EXTREMELY POWERFUL
SOLENOID with approximately
141b. pull, I inch travel. Fitted with
mounting feet. Size 4 inches long,
21 inches wide and 3 inches high.
Price £2.00 including post & pkg. O

230-250 VOLT A.C. SOLENOID
(Similar in appearance to above illustration.) Approx. II lb.
pull. Size of feet II x 14. Price 85p incl. post. Manufac-
tured by Westool Ltd.
18-24 VOLT D.C. SOLENOID
Size: O.A.L. 30 in. x If in. x I in. Maximum push I at
approx. I lb. PRICE: 75p incl. P. & P.

50 in I ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, no special tools
required. The Kit includes Speaker, meter, Relay,
Transformer, plus a host of other components and a 56 -
page instruction leaflet. Some examples of the 50 possible
Projects are: Sound level Meter, 2 Transistor Radio,
Amplifier etc., etc. Price L7.75. P. & P. 30p.

MICRO SWITCH
5 amp. c/o contacts. Fitted with remov-
able push button assembly. Ex. P.O.
20 for LI 00 inc. post (min. order 20).

`HONEYWELL' LEVER
OPERATED MICROMICRO SWITCH :-

in
15 amps 250 volt A.C. c/o contacts.
NEW maker's carton. Price
10 for LI .90 incl. P. & P.

'HONEYWELL' PUSH BUTTON. PANEL MOUNTING
MICRO SWITCH ASSEMBLY

Each bank comprises of a change -over
rated at 10 amps 240 volt A.C. Black
knob I in. dia. Fixing hole I in. Prices:
1 -bank 30p, 2 -bank 40p, 3 -bank 55p.
(Illustrated), Inc. P. & P.

Postage and Carriage shown
below are inland only. For
Oneness please ask for
quotation. We do not
issue a catalogue or list.

POWER
RHEOSTATS

(NEW)Ceramic construction, wind-
ing embedded in Vitreous

Enamel, heavy duty brush assembly designed
for continuous duty. AVAILABLE FROM
STOCK IN THE FOLLOWING II VALUES:
100 WATT I ohm 10a., 5 ohm 4.7a., 10 ohm 3a.,
25 ohm 2a., 50 ohm I.4a., 100 ohm Ia., 250 ohm
.7a., SOO ohm '45a., 1k ohm 280mA., 1-5k ohm
230mA., 2.5k ohm la., Sk ohm 140mA., Diameter
31 in. Shaft length lin. dia. At in., [1.50. P. & P. 15p.
SO WATT 1.12/10/25/50/100/250/500/1K/1 .5K/2 .5K/
5K ohm. All at L1-12, P. & P. I 1p.
25 WATT 10/25/50/ I 00/250/500/1K/ I .5 K/25 K/ 3.5K
ohm. All at 78p, P. & P. Sp.
Black Silver Skirted knob calibrated in Nos. 1-9. I f
in. dia brass bush. Ideal for above Rheostats, 18p ea.

PROGRAMME TIMERS
(Mfg. by 'Magnetic Devices Ltd!)
240v. A.C. 5 r.p.m. 'Crouzet'
motor. Drives 15 cams, each
operating a 10 amp c/o micro
switch. Cams are individually
variable, allowing innumerable
combinations. Ideally suited for
machinery control, automation etc. Also in the field
of entertainment, for chaser lights, animated displays
etc. NEW L5-75. P. & P. 25p.

STROBE! STROBE! STROBE!
lg FOUR EASY TO BUILD KITS USING XENON WHITE
11 LIGHT FLASH TUBES. SOLID STATE TIMING + f"
* TRIGGERING CIRCUIS. PROVISION FOR EX- it
* TERNAL TRIGGERING.T230-250v. A.C. OPERATION. *
"0 EXPERIMENTERS "ECONOMY" KIT *
* Adjustable I to 36 Flash per sec. All electronic corn- *
* ponents including Veroboard S.C.R. Unijunction *
.0 Xenon Tube +instructions L6.30 plus 25p P. & P. *
* NEW INDUSTRIAL KIT *

Ideally suitable for schools, laboratories etc. Roller ..,
tin printed circuit. New trigger coil, plastic thyristor .7
Adjustable 1-80 f.p.s. Price L10-50. 50p P. & P. *

y HY-LYGHT STROBE ,,,,,*

T, This strobe has been designed for use in large rooms, ..1
Is halls and the photographic field, and utilizes a silica *
* tube for longer life expectancy, printed circuit for *
Ig easy assembly, also a special trigger coil and output *
* capacitor. Speed adjustable 1-30 f.p.s. Light output *
* approx. 4 ioules. Price L12-00, P. & P. 50p. *.0 SPECIALLY DESIGNED FULLY VENTILA- *
.h.. TED METAL CASE incl. reflector, L4-00. P. & P.
r., 45p. Post paid with kit.
1,* 'SUPER' HY-LIGHT KIT *a,. Approx. 4 times the light output of our well proven *
T, Hy-Lyght strobe.
P Incorporating, Heavy duty power supply. *
-Ic Variable speed from 1-23 flash per sec. *
* Reactor control circuit producing an intense white P4-
4( li ht.4, 'lever before a Strobe Kit with so HIGH an

output, output at so LOW a price, ONLY L20.00 plusn ..,

"F.., 75p P. & P. .1.'

"V'y ATTRACTIVE, ROBUST, FULLY VENTILA- *
1., TED METAL CASE specially designed for the Super 'T,
* Hy-Lyght Kit including reflector, L7.00. P. & P. 45p. *
'it 7 -INCH POLISHED REFLECTOR. Ideally suited *
* for above Strobe Kits. Price 53p and 13p P. & P. or *
* poit paid with kits. ****************************
CONSTANT SPEED, PRECISION MADE
6 VOLT D.C. GOVERNED MOTOR
Seven pole armature, ballrace bearing.
2,750 r.p.m. Length 2 11/16. Dia. 13/16.
Shaft length 5/16. Shaft dia. 5/64. No load
40 ma. Normal load 351 ma. Ideal for
portable recorders etc., etc. Price LI.25,
p. & p. 10p.

240 V A.G. SOLENOID OPERATED
FLUID VALVE
Will handle liquids or gases up to 7 p.s.i.
Forged brass body, stainless steel core and
spring. 1 in. b.s.p. inlet/outlet. Precision
made. British mfg. PRICE: L11.75 P. & P. 20p.
Special quotation for quantity. NEW in
original packing.

D.C. AMMETERS
Available in 1 amp., 5 amp., 15 amp., 20 amp.
Size 21 in. dia. Id in. deep. LI.75 incl. P. & P.
0-300 volts A.C. LI .90 incl. P. & P.

freasfrasp.5
(31 -

MOTOROLA MACII/6 PLASTIC
TRIAC 400 PIV 10 AMP

Now available EX STOCK supplied complete with lull
data and applications sheet. Price E1.05 plus 7p P.&P.
Suitable Diac 30p (RCA40583).

SIX FIGURE RESETABLE
COUNTER
48 Volt D.C. operation. Packed in
maker's carton. Price: 13.50
P. & P. 20p.

INSULATED TERMINALS
Available in black, red, white,
yellow, blue and green. New
lOp each. Post paid 'Minimum
order 6.

G.E.C. 12 -WAY IS AMP CONNECTORS

V
N 47,i!ita?5IW1 LNEW in maker's carton

BAKELITE EI25 per doz.
FLEXIBLE LI50 per doz. Post polo. 011,11111Lp, I doz.)

HIGH FREQUENCY
TRANSISTORISED MORSE OSCILLATOR
Adjustable tone control. Fitted with moving coil speaker,
also earpiece for personal monitoring. Complete with
morse key. L225 plus 18p p. & p.

RELAYS NEW SIEMENS PLESSEY, etc.
MINIATURE RELAYS AT COMPETITIVE PRICES.

I 2 3 4 I 2 3 4

45 6-9 2 HD M 50p 700 15-35 2 c/o HD 73p.
185 12-18 4 c/o 73p. 700 16-24 6 M 63p*i
280 9-12 2 c/o 73p" 1250 24-36 4 c/o 63p*
700 16-24 4 M 2 B 63p* 2500 36-45 6 M 63p"
700 16-24 4 c/o 78p* 2400 30-48 4 c/o 50p
700 12-24 2 cio 63p* 9000 40-70 2 c/o 50p*
40 10-18 4 cio 73p* 15k 85-110 6 M 50p"

(I) Coil ohms: (2) Working d.c. volts: (3) Contacts: (4.
Price HD- Heavy Duty. All Post Paid. including Base)
12 VOLT D.C. RELAY
140 ohm coil, three sets c/o contacts rated at 5 amps.
78p intl. P. & P. (Similar to illustration below.)

'tea'DIAMOND H' 230 VOLT A.C.
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
Price 50p. P. & P. 10p. (100 lots L40.00
incl. P. & P.1
'KEYSWITCH' 230 VOLT A.C. RELAYS
One set c/o contacts rated at 7.5 amps. Boxed. Price
40p. P. & P. 5p. (100 lots 132.00 incl. P. & P.)
MINIATURE RELAYS
9-12 volt D.C. operation. 2 c/o 500 M.A. contacts.
Size only I in. x F x # in. Price 58p Post paid.
30-36 v. D.C. operation. 2 c/o 500 M.A. contacts.
3,200 ohm coil. Size only I x x11 in. 43p post paid.

LIGHT SOURCE AND PHOTO CELL
MOUNTING

Precision engineered light source
with adjustable lens assembly and
ventilated lamp housing to take
MBC bulb. Separate photo cell mounting assembly for
ORP.12 or similar cell with optic window. Both units
are single hole fixing. Price per pair E2.75 p & p 18p.

200-250 r. A.C. NEON INDICATOR

-awlitt*

41)

Available in RED or AMBER at 20p
each, or in GREEN at 32p. Min.
order 3 units. P. & P. Sp.

VENNER ELECTRIC TIME SWITCH
200/250 volt. Ex -GPO. Tested, perfect
condition. Two ON, two OFF, every 24 hrs.
at any manually pre-set time. Price: 10 amp,
L2.75. 15 amp, L3.25. 20 amp, L31.75. P. & P.
20p. Also available with Solar Dial ON
at dusk, OFF at dawn. Prices as above.

UNISELECTOR SWITCHES -NEW
4 BANK 25 WAY FULL WIPER
25 ohm coil, 24 v. D.C. operation
6 BANK 25 WAY FULL WIPER
25 ohm coil, 24 v. D.C.
operation. £6.50, plus 22p P. & P.
8 BANK 25 WAY FULL WIPER
24 v. D.C. operation. E7-63, plus 22p P. & P.

L5.88. plus 22p P. & P.

230V/240V COMPACT
SYNCHRONOUS
GEARED MOTORS
Manufactured by either Sangamo, Haydon
or Smith. Built-in gearbox.

I RPM cw I RPH A /cw 10 RPH A/ cw
2 RPH cw 15 RPH A/cw

60 RPM cw 3 RPH A/cw 20 RPH cw
6 RPH cw 30 RPH cw

cw =Clockwise. Aicw =Anti -clockwise
rotation.

Fraction of
makers' price.
All at 75p

incl. P. & P.

12 VOLT DC MOTOR
Powerful 12 volt I amp REVERSIBLE
motor. Speed 3,750 rpm. Complete
with external gear train (removable)
giving approx. final speed of either
240 r.p.m. or 125 r.p.m. Size 4fin. x
21 in. dia. Price inc. post either type 95p.

BODINE TYPE N.C.I.
GEARED MOTOR
(Type I) 71 r.p.m. torque 10 lb. in.
R ible 1/70th h.p. cycle 38
amp. (Type 2) 28 r.p.m. torque 20
lb. in. R ible 1/80th h.p. 50 cycle .28 amp.
The above two precision made U.S.A. motors are
offered in 'as new' condition. Input voltage of motor
I I5v A.C. Supplied complete with transformer for
230/240v A.G. input.
Price, either type E3.15 plus 35p P. & P. or less trans-
former E2.13 plus 27p P. & P.
These motors are ideal for rotating aerials, drawing
curtains, display stands, vending machines, etc, etc.

ALL MAIL ORDERS, ALSO CALLERS AT:

57 BRIDGMAN ROAD,
LONDON, W4 5B B. Phone: 01-995 1560

Closed Saturdays.

SERVICE TRADING CO.
SHOWROOMS NOW OPEN

AMPLE PARKING

PERSONAL CALLERS ONLY

9 LITTLE NEWPORT STREET.
LONDON, WC2H 7JJ.

Tel.: 01-437 0576
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THE D IN FREQUENCY COUNTERS

THE YAESU YC-305 £97.501
Free delivery by Securicor in 24 hours normally

* Counts to 30 MHZ * Operates on AC or 12 VDC
* Read-out to I HZ * 8 digit capability

* Superbly engineered

SPECIFICATION
Frequency Range: 5 Hz to 30 MHz
Accuracy: time base stability +1 count
Gate Times: I milli -second or I second
Frequency Unit: MHz and KHz
Input Impedance: high 1M ohms, low 56 ohms
Input Capacity: less than 20 pF
Maximum Input: 60V p -p less than 10 sec. 20V p -p continuous
Time Base Frequency: 1,000 KHz crystal controlled
Stability: 0:0005% at 25-C
Power Requirement: 100/110/1177200 234V AC I 8VA or 12-14.5 VDC IA
Dimensions: 8-3/4W x 3-1/4 x10-1/2 inches
Weight: approx. 8 lb.
Tube and Semiconductors: integrated circuit 25; silicon transistor 8; FET 1;

silicon diode I I; display tube 5
We are Yaesu Musen Co. DISTRIBUTORS in the U.K. All equipment carries
a one year Manufacturer's Guarantee for which we carry full spares and

service facilities.
* Your 'ONE -STOP' single source of all YAESU equipment plus MASTS,

TOWERS, ROTATORS, ANTENNAS.

WESTERN ELECTRONICS (U.K.) LIMITED
OSBORNE ROAD, TOTTON, SOUTHAMPTON, SO4 4Di
Tel: TOTTEN 4930 or 2785 Cables: AERIAL, SOUTHAMPTON

WW -094 FOR FURTHER DETAILS

EX COMPUTER PRINTED CIRCUIT
PANELS 2' x 4' packed with semi-
conductors and top quality resistors,
capacitors, diodes, etc. Our price, 10

BUMPER BARGAIN PARCEL
We guarantee that this parcel contains at
least 1,750 components. Short -leaded on

boards, SOp. P. & P. 7p. With a guaranteed panels, including a minimum of 350 tran-
minimum of 35 transistors. Transistor sistors (mainly NPN and PNP germanium,
Data included. audio and switching types -data supplied).
SPECIAL BARGAIN PACK. 25 boards The rest of the parcel is made up with:

Resistors 5",, or better (including somefor LI. P. & P. 18p. With a guaranteed I ") mainly metal oxide, carbon film, andminimum of 85 transistors. Transistor composition types. Mainly I and I watt..Data included. diodes, miniature silicon types 0A90,
PANELS with 2 power transistors sim. to 0A91, 0A95, 15130, etc. . . . capacitors
0C28 on each board plus components. 2 including tantalum, electrolytics, ceramics
boards (4 x 0C28) 50p. P. & P. 5p. and polyesters . inductors, a selection of

values ... also the dd transformer, trim -
9 OAS, 3 OA 10, 3 Pot Cores, 26 Resistors, pot, etc., etc.... These are all miniature,14 Capacitors, 3 GET872, 3 GET872B, 1 up to date, professional, top quality com-
GET875. All long leaded on panels 13' x 4'. portents. Don't miss this, one of our best4 for LI. P. & P. 25p. offers yet! Price E3-25. P. & P. 33p-U.K.

New Zealand CI P. & P.

I2V 4A POWER SUPPLY EX -COMPUTER
Extremely well made by FRAKO GmbH in POWER SUPPLIESW. Germany, with constant voltage mains
transformer, tapped input from I I5V to Reconditioned, fully tested and guaranteed.
240V. Full wave rectification and capacitor These very compact units are fully smoothed
smoothing. Size 9" x 6" x5", weight I I lb. with a ripple better than 10mv. and regula-
These units are brand new, unused and fully tion better than 1%. Over voltage pro -
guaranteed. Maker's price believed to be section on all except 24v. units. I 20v. -
around E80. Our Price E9-50. Carr. SOp a.c. transformer to

We offer the following types:

250 MIXED RESISTORS
and ;Watt 62p

6v. I5a. 1I4 30v. 7a. E12.
I2v. 20a. El6

6v. 8a. LIO 20v. 15a. LI5

24v. 4a. LI4
Carriage 75p per unit.

DIODES 1 AMP 1,000 PIV
4 for 50p P. & P. 5p 150 High Stabs 1, 1 and I Watt,

5% and Better 62p

709C Operational Amplifier LARGE CAPACITY
TO5 8 lead I.C. ELECTROLYTICS

1 off 50p; 50 off 35p: 41' x 2' dia. 18,800 mfd 30V 40p each
100 off 20p ; 250 off 1 5p 16,000 mfd I2V

P. & P. 6p25,000 mfd 25V each
41" x 3' dia. 8,000 mfd 55V

QUARTZ HALOGEN BULBS SOp each P. & P. 12p each
1 2V 55W for car spotlights
and projectors etc. 50p EXTENSION

TELEPHONES _

99p ea. P.ApP. -

A%/RELAY OFFER
Single Pole Changeover Silver Contacts EI75 for 2 P. & P -",----7-7-', i

50p2' x -7' X -6'. 2.5K ft Coil operates on These phones are extensions and do not
25 to 50V. 8 for 50p. P. & P. 13p. contain bells.

MAILING ADDRESSKEYTRONICS 44 EARLS COURT ROAD, LONDON W.8
WAREHOUSE AND DISPATCH
01-478 8499

RADIO MAST & ANTENNAS
DIPOLE JUNCTION UNITS

MANUFACTURERS OF:
Aerial Systems for M.F.
& H.F. range including:
Centre Fed Half Wave
Dipoles.
Delta Matched Dipoles.
Folded Dipoles.

Broad Bank Cage
M ono poles.

Rhombic Systems.
Quadrant Dipoles.
Inverted "V" Arrays.
Terminated Folded
Dipoles.
M.F. & Aerials.
Vertical Radiators.
Radio Masts:
Portable Tubular.
Permanent Tubular.
Permanent Lattice.
Dipole Centre Connectors.
Transmission line Equipment.
Lead -in -Insulator Panels.

Coaxial and Wire Feeder.
Routes.

Shown CCJ/2
Lightweight 4 oz.

Mobile or Portable -
NATO Coded
£2.95

Type CCJ/1

Heavy duty. Weight 12 oz. Up to 2 KW
For permanent installations flexible end

connections £4.90

Both the above units supplied
with all necessary fittings
including 1/p plugs. They can
also be used as junction for
long wire aerials to coaxial
cable for feed into buildings.

SUPPLIERS TO:
Government Ministries, Crown Agents, principal manufacturer's of Tele-
comm unications equi pment and overseas governments and administrations.

INSULATORS:
We maintain large stocks of antenna strain, maststay, egg, and line insulators.
Only 20,000 in stock. Commercial and Export enquiries. Please send for
preferred stock list. Many others available in small quantities.

SOUTH MIDLANDS CONSTRUCTION LIMITED
S.M. House, Osborne Road, Totton, Hants. England
Telephone: Totton 2785/4930 Cables: Aerial, Southampton

WW -095 FOR FURTHER DETAILS

STANLEY QUALITY KITS
Here at last are some truly superbly designed Hi Fi kits. Out kits are already causing
enormous interest. A well -designed kit is one that is sought after, and a well presented
kit (with no missing parts) is easy to construct.

30 Watt R.M.S. Hi-Fi Transistor Power Amplifier Kit.
Specification: 30 watts R.M.S. into 8 ohms.
Frequency Response: -3dB at 16Hz-62,000 Hz.
Total Harmonic Distortion: Less than 0-22",, for any power up to 30 watts.
Total Harmonic Distortion at Ik Hz at 20 watts into 8 ohms is less than 0.03".
Kit comprises: P.C. board, low noise 5",, carbon film resistors, good quality electrolytic
and polystyrene capacitors, 8 top quality transistors, large heat sink, etc. etc.

Price of Module Kit, E8.00 p.p. 20p; 2 for L16.00 post free.
Built and Tested, £9.00 p.p. 20p; 2 for 11010 post free.

111 -Fl STEREO PRE -AMPLIFIER KIT
This first-class kit has inputs for magnetic or ceramic cartridges, tape, radio, auxiliary I,
auxiliary 2.
Brief Specification: Tone Controls: * 10dB at 100 Hz: ± 10d8 at 10kHz.
Filters: Low pass turnover at 5kHz, 10kHz, 2OkHz and 40kHz.
Overload Factor: 34 dB all inputs.
Total Harmonic Distortion: 0-03 ",, at normal output; 0.3 at 20 dB overload.

Price L24.00 post free.
NEW RELEASE -60 WATT TRANSISTOR POWER AMPLIFIER KIT

Specification: 60 watts R.M.S. into 8 ohms.
Frequency Response: 10 Hz -30,000 Hz.
Total Harmonic Distortion at Full output into 8 ohms is less than 0-15".
Input IV into 10K for 60 Watts.
This kit has short circuit proof protection. Price L11.50 p.p. 20p.
Details of power supplies and pre -amps available, please state your exact requirements.

MAIL ORDER ONLY
STANLEY ELECTRONICS

SUITE ONE, 8 FOSTER LANE, LONDON E.C.2. Tel.: 01-606-0352

anotor TELEPHONE AMPLIFIE0Rur

-d,t
ONLY
mice

12-.-11-11-11-11-11-11-1 £2.99
Increase efficiency of Office, Shop and
Workshop with this DELUXE TELE-
PHONE AMPLIFIER which enables
you to take down long telephone
messages or converse without holding
the handset. Just moisten the suction
pad and stick it to one side of the
telephone. A useful office aid. On/Off
switch. Volume control. Operates on
one Dv battery. Size 3M. X 4 in. Ready
to operate. Add lip extra for battery.
P & P 22p.

WEST LONDON

£7.2.5
This NEW, versatile De Luxe 4 -
Station Transistorised Intercom
(1 Master and 3 Subs) for desk or
wall mounting can solve your com-
munication problems instantly. Effec-
tive range 300ft. Call/talk/listen from
Master to Subs and Subs to Master.
With Selector switch. Ideally suitable
for office, shop, home or surgery.
Adaptable for Mains. Complete with
three 66ft. connecting wires and
accessories. On/Off switch, volume
control. P. & P. 40p.

DIRECT SUPPLIES
169 KENSINGTON HIGH STREET, LONDON W8 6SN
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A COMPLETELY NEW DESIGN FURTHER IMPROVED
IN APPEARANCE AND IN PERFORMANCE

SUPER30MkI11
Only high grade components by leading
manufacturers.

COMPLETE KIT OF
PARTS Carr. 65p
Or FACTORY BUILT with
12 months guarantee. Dep.
£5.75 and 9 mthly payments E 3
£3.50 (Total £37/5)
Or FACTORY BUILT in
cabinet as illustrated. Dep.
£7 and 9 monthly payments E3
£3.99 (Total £42.91).

5
3.75

8.75
PRINTED CIRCUITRY, TWENTY SILICON TRANSIS-
TORS, FOUR DIODES, FOUR RECTIFIERS.
TECHNICAL DETAILS (applying to each channel where
appropriate).
CONTROLS: PUSH-BUTTON SELECTOR (1) Disc (2) Radio
(3) Tape (4) Mono L (5) Mono 1 (6) SPEAKER DIS. (7) Mains
on/off. Bass, Treble, and Balance Plus Ceramic Mag. P.U. Switch.

REPRESENTING VALUE FAR HIGHER THAN THE
PRICES SUGGEST!

HIGH FIDELITY
HI-FI CENTRES LTD. STEREO AMPLIFIER

SEND S.A.E. FOR FREE
COLOUR BROCHURE OF
MONEY SAVING FULL

SYSTEM PACKAGE OFFERS

R.S.C. TAI2 Mk III
6.5 + 6.5 WATT

STEREO AMPLIFIER
FULLY TRANSISTORISED, SOLID STATE CON-
STRUCTION HIGH FIDELITY OUTPUT OF

6.5 WATTS PER CHANNEL

Designed for optimum performance
with any crystal or ceramic Gram. P.U.

cartridge, Radio tuner, Tape recorder, etc. * 3
separate switched input sockets on each channel * Separate Bass and Treble
controls * Slide Switch for mono use * Speaker Output 3-15 ohms * For 200-
250v. A.C. mains * Frequency Response 20-20,000 c.p.s. -2dB * Harmonic
Distortion 0.3% at 1,000 c.p.s. Hum and Noise -70dB * Sensitivities: (1) 50mV;
(2) 400mV; (3) 100mV. Output rating I.H.F.M. * Handsome finish Fascia plate
and Knobs.
COMPLETE KIT OF PARTS WITH FULL L15-50 Carr. S.A.E. for
WIRING DIAGRAMS & INSTRUCTIONS 40p Leaflet
FACTORY BUILT 119.tn Dep. £3 & 9 IN TEAK E23 Dep. £3 & 9
WITH 12 MTHS  mnthly pymts VENEERED mnthly pymts
GUARANTEE £2.15 (Total £22.35). HOUSING £2.55 (Total £25.95)

* SATIN SILVER METAL FACIA with black lettering.
Black edged knobs with bright silver finish centres.

* PUSH-BUTTON SELECTOR SWITCHING
* NEON INDICATOR
* JACK SOCKET FOR HEADPHONES
* CABINETED MODEL VENEERED IN SATIN TEAK.
SUITABLE FOR ANY MODERN PICK-UP CARTRIDGE
CERAMIC or MAGNETIC, REGARDLESS OF PRICE.
WE RECOMMEND USE WITH THE BEST ANCILLARY
EQUIPMENT THAT CAN BE AFFORDED.
OUTPUT: 15 watts R.M.S. (Continuous) into 8 ohms.

10 watts R.M.S. (Continuous) into 15 ohms.
HUM & NOISE -75dB Min. Vol. -65dB Full Vol.
HARMONIC DISTORTION 0.1% at 1000 Hz 10 Watts
FREQUENCY RESPONSE: -3dB 7Hz to 70KHz
TREBLE CONTROL: +16dB to -12dB at 14KHz

BASS CONTROL: + 17dB to -16dB at 40Hz CROSS TALK -58dB
SENSITIVITIES: Disc Mag. 2.5mV. Ceramic 35MV. Radio 120mV. Tape

120w V.
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2)
Radio (3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs
for speaker connections.

THE'YORK' HIGH FIDELITY 3'SPEAKER SYSTEM
Performance comparable with units costing considerably more. KIT CO MPLETE
Moderate size (approx. 25 x 14 x 10in.). Range 30-2Q000 c.o.s. l'1? Cart.Ca". 65PImpedance 15 ohms. Consists of (11 12in. 15 watt Bass unit with
cast chassis. Roll rubber cone surround for ultra low resonance, and ceramic magnet.
(2) 3 -way quarter section series cross -over system. (3) 8 x 5in. high flux middle range
speaker. (4) High efficiency tweeter. (5) Appropriate quantity acoustic damping
material. (6) Teak veneered cabinet. (7) Circuit and full instructions.
REMARKABLE VALUE HEAR IT AT ANY BRANCH -----'

R.S.C. A10 30 WATT ULTRA LINEAR
HI-FI AMPLIFIER Highly sensitive. Push -Pull high

output, with Pre-amp./Tone Con-
trol Stages. Hum level -70dB. Frequency response ± 3dB
30-20.000 c/s. All high grade components. Valves EF86, EF86,
ECC83, 807, 807, GZ34. Separate Bass and Treble Controls.
Sensitivity 36 millivolts. Suitable for High Impedance mic. or
pick-ups. Designed for Clubs, Schools, Theatres, Dance Halls or
Outdoor Functions, etc. For use with Electronic Organ, Guitar, String Bass, etc. Gram, Radio or
Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with associated volume controls so
that two separate inputs such as Gram and "Mike" can be mixed.200-250 v., A.C. For 3 & 1511
speakers. COMPLETE KIT PARTS. WIRING DIAGRAMS, INSTRUCTIONS. £15.75Twin -handled perforated cover 21.90. Or factory built with EL34 output valves and
12 months' guarantee for guen. Tech, figs. apply to factory built units. Carr. 65p.
TERMS: Deposit £4 and 9 monthly payments of 2240 (Total £221310). Send S.A.E. for leaflet.

FANE LOUDSPEAKERS 'POP' 25/2
Dual cone 15 11 (for uses other 12in. 25watt
than Bass Guitar or Electronic
Orgab). CARR. PAID £6.75
Terms: DEPOSIT £1
and 9 monthly payments 75p (Total £7.75).

LOUDSPEAKER ENCLOSURES
Teak or Afrormosia finish.
Modern design. Acoustically lined. All
sizes approx. Carr. 30p extra.
JES Size In x 11 x 9in. Pressurised.
Gives pleasing results with any 8in. 15.35
Hi-Fi speaker.
8E8 For optimum performance with 16.47any 8in. Hi-Fi 'speaker. 22 x 15 x 9in. Ported

SE10 For outstanding results with 10in. 16.74
speaker. 24 X 15 x 10in. Ported
SE12 For high performance with 12in. Hi-Fi speaker 717.87
and Tweeter. Size 25 x 16 x 101in. Pressurised.

FANE 807 HIGH FIDELITY LOUDSPEAKER
A full range 8in. 10 watt unit for excellent sound
quality in suitable enclosure. Roll P.V.C. cone
surround and long throw voice coil to achieve
very low fundamental resonance at 30 c.p.s.
Tweeter cone is fitted to extend high note
response. Frequency range 20 Hz to 15 KHz.
Impedance Si) or 8.150. State
requirements. Cast Chassis. 13.8S
REMARKABLE VALUE AT ONLY

AUDIOTRINE HIGH FIDELITY
LOUDSPEAKERS.
construction. Latest high efficiency
ceramic magnets. Treated Cone
surround, "D" indicates Tweeter
Cone providing extended frequency
range up to 15,000 c.p.s. exceptional
performance at low cost. Impe-

dance 3 or 8-15 ohms.
WHEN ORDERING PLEASE STATE IMPEDANCE
HF 808T 8' IONV 2218 HF 120D 12' 15W £4.75
HF 1020 10" 10W 23.40 HF 126 12' 15W £5'50
HF 120 12' 15W 24.25 HP 1280 12" 15W £5'90

AUDIOTRINE SPEAKER SYSTEMS
/-",, , Consisting of matched 12in. 11,000 line 15 watt

15 ohm high quality speaker, cross -over unit and
tweeter. Smooth response and extended fre-g quency range ensure surprisingly realistic repro-
duction. Carr. 30 p.
Or SENIOR 15 WATT inc. HFISO..../mMON line Speaker 26.95. Carr. 35p.

FANE ULTRA HIGH POWER
LOUDSPEAKERS

All power ratings are R.M.S. continuous. 2 years'
guarantee. High flux ceramic magnets.
ALL CARRIAGE FREE.

18" 'POP' 100 LOT gaussISA/ 715TOrL s

p
£2e .20 (Total £25.8

nthly payments
0). £22.95D.: 16 and 9 mo

60 14,000 gauss 8/15 ohms. £12.9015" 'POP' RATING 60 WATTS

Dep.: 13.30 and 9 monthly payments f 1 30 (Total £15).
FOR BASS GUITAR OR ELECTRONIC ORGAN. ETC.

12" 'POP' 50 1107Ggatosswit ohms.Ti
Dep.: £2 and 9 monthly payments £1.20
(Total £12.80). PAIR SUITABLE ALL PURPOSES.

NOTTINGHAM
NEW BRANCH
NOW OPEN

19/19a Market Street
HIGH QUALITY
LOUDSPEAKERS

In teak or afror-
mosia veneered
cabinets. L13 8-
10 Watt Model.
3 or 15 ohms. 13 x
8in. Gauss 10,000 £5.25lines. Carr. 40p
L12 12 in. 20Watt Model.
Gauss 10,000 lines
150. Size approx' E 1.95
16 x 18 x 10 in.
Or dep. £3 and 0 Carr. 50p
mthly pymts fl.20(Total L13.80)

R.S.C. COLUMN SPEAKERS
Covered in Rexine and
Vynair, ideal for vocalists
and Public Address. 15 ohm
matching. TYPE EMS 30,
watts. Fitted four Sin. high
flux 8w. speakers. 4. 7.75
Or dep. £3 and
9 mthly Pmts £2 (Total £211.
Carr. 50p. TYPE C412S,
50 watts. Fitted four 12ie.
11,000 lines 15 watt Speaker,.
L3I Or deposit £4 and

monthly payments .0
£3.37 (Total 'E34.33). Carr.
75p.

R.S.C. BATTERY/MAINS CONVERSION UNIT
Type BM1.An all -dry battery eliminator.
Size 51 x 41 x 2in. approx. Completely
replaces batteries supplying 1-5v. and 90v.
to battery radio where A.C. mains 200/250v.
50 c/s is available.
Complete Kit £3,25 Ready £3.75
with Diagram for use

INTEREST CHARGES REFUNDED on Credit Sales
settled in 3 months

R.S.C. MAINS TRANSFORMERS
FULLY GUARANTEED. Interleaved and
Impregnated where necessary. Primaries 200-250v.
50e/s. Screened.
MIDGET CLAMPED TYPE II x23 x2tin.
250v., 60mA, )).3v. 2a 99p
250-0-250v., 601nA, 6.3v. 2a £1/5
FULLY SHROUDED UPRIGHT MOUNTING
250-0-250v. 60mA., 6.3v. 2a., 0-5-6.3v. 2a £140
250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a £2.20
300-0-300v. 100mA, 6.3v. 45., 0-5-6.3v. 3a £2.20
300.0-300v. 130mA, 6.3v. 4a., c.t., 6.3v la

For Mullard 510 Amplifier
350-0-350v. 100mA., 6.3v. 4a., 0-5-6.3v. 3a
350-0-350v. 150mA. 6.3v. 4a., 0-5-6.3v. 3a
425-0-425v. 200roA, 6.3v. 4a. c.t., 5v. 3a
425-0-425v. 200mA, 6.3v. 45., 6.3v. 30, 5v. 3a
455-0-450v. 250mA. 6.3v. 4a., c.t., 5v. 3a
TOP SHROUDED DROP -THROUGH TYPE
250-0-250v 70mA, 6.3v. 2a., 0-5-6.3v. 2a
250-0-250v. 100mA, 6.3v. 3.5a
250-0-250v. 100mA, 6.3v. 2a., 6.3v.
350-0-350v. 80mA, 6.3v. 2a., 0-5-6.3v. 2a..

.250-0-250v. 1001 A, 6.3v. 4a., 0-5-6.3v. 3a.
300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a.
300-0-300v. 130mA, 6.3v. 4a. c.t. 6.3v. la.
Suitable for ?dullard 510 Amplifier
350-0-350v. 100mA., 6.3v. 4a., 0-5.6.3v. 3a. 22/0
350-0-350v. 150mA, 6.3v. 4a., 0-5-6.3v. 3a. g2/0
FILAMENT or TRANSISTOR POWER PACK Types
6.3v. 1.5a. 49p; 6.3v. 2a. 54p; 6.3v. Sa. 76p:
Esc. <a. 21.30; 12v. la. 55p; 0-9-18v. 1 ta £1.10:
0-12-25-42v. 2a. £1 .70; 12v. 3a. or 24v. 1.5a. £1-36;
CHARGER TRANSFORMERS 0-9-15v. 11a. Bilp;
210. 1110: la. 11'25; 50. £1.45; Ga. £1.65;
8a. £2/0.
AUTO (Step UP/Step DOWN) Transformers
0-110/120v., 200-230-250v. 50-80 watts £110
150 watts, 21.90; 250 watts, E2.75; 500 watts,

OUTPUT TRANSFORMERS
Standard Pentode 5,00011 to 7,000 0 to 311
Push -Pull 8 watts EL84 to 30 or 15 CI 
Push -Pull 10 watts 6V6 ECL86 to 3, 5, 8

or 1511
Push -Pull EL84 to 3 or 150 10.12 watts
Push -Pull Ultra Linear for Mullard 510, etc.
Push -Pull 15-18 watts, sectionally wound

6L6 KT66, etc., for 3 or 150
Push -Pull 25 watt high quality sectionally

wound EL34, 6L6, KT86, etc. to 3 or 15G

42.65
2.2.20
22.65
£4.95
1510
15.50

E1/5
£1.55
£1/0
£1.65
E2.20
E220
£2.60

50v
83v

£137
£1/5
£2.20

£199
£3.30

SMOOTHING CHOKES
150mA, 7-1011. 25011 70p; 100mA.
1013. 20012 60p; 80mA. NIL 350 SI 50p;
60mA. 1011. 40012 25p.

SELENIUM RECTIFIERS
F.W. Bridged 6/12v. D.C. Output. Input
Max. 18v. A.C. la., 25p; 2a., 35p; 3a., 50p;
4a., 65p; 6a., sop.

BRADFORD 10 North Parade (Half -day Wed.) Tel. 25349

BLACKPOOL (Agent) 0 & C Electronics 227 Church St.

BIRMINGHAM 30/31 Gt. Western Arcade (Half -day Wed.)
Tel. 021-236 1279.

DERBY 26 °5maston Rd. The Spot (Half -day Wed.) Tel. 41361

DARLINGTON 18 Priestgate (Half -day Wed.). Tel. 68043

EDINBURGH 133 Leith St. (Half -day Wed.) Tel. 556 5766

GLASGOW 326 Argyle St. (Half -day Tues.) Tel. 248 4158

HULL 91 Paragon Street Half -day Thurs.). Tel. 20505

HI -Fl CENTRES LTD.
MAIL ORDERS to:
106 HENCONNER LANE, LEEDS 13.
Terms C.W.O. or C.O.D. Postage 25p extra
under £2. 30p extra over £2, or as stated.
Trade supplied. S.A.E. with enquiries.

EXPORT ENQUIRIES WELCOMED
BRANCHES OPEN ALL DAY SATURDAYS.
MAIL ORDERS MUST NOT BE SENT TO

SHOPS.

LEICESTER 32 High Street (Half -day Thurs.). Tel. 56420

LEEDS 5-7 County (Mecca) Arcade, Briggate (Half -day Wed.)
Tel. 28252

LIVERPOOL 73 Dale Street (Half -day Wed.) Tel. 236 3573

LONDON 238 Edgware Road, W.2 (Half -day Thurs.) Tel. 723 1629

MANCHESTER 60A Oldham Street (Half -day Wed.) Tel. 236 2778

MIDDLESBROUGH 106 Newport Rd. (Half -day Wed.). Tel. 47096

NEWCASTLE UPON 41 81 a ck et Street nlic%s5toTYNEalZedil.2iZ
NOTTINGHAM 19/19A Market Street (Half -day Thurs.) Tel. 48068

SHEFFIELD 13 Exchange 5(ttriv..TayasitlheurrixkiFeti.Bi.V7d1iggs)
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G. F. MILWARD' Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS

ELECTRONIC COMPONENTS
Wholesale/Retail: I 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

NEW LI NES ! ! !

E.M.I. Speakers with twin tweeters ..
8 watt amplifiers complete ..
Cassette Tapes: C60, 57p; C90, 7Sp; C120, 90p.
GOLDRING MAGNETIC CARTRIDGES (G850)
Cardioid Ball type Mikes (usually £6.60) ..
Intercom with Battery & Lead
Neons, with resistor and 2 ft lead
Speakers, 8 ohm. 24 in. .

MULLARD DATA BOOK FOR 1972

TRANSISTOR EQUIVALENT BOOK. LATEST EDITION..
Mikes, Low impedance, dynamic stick type with on/off switch

Crystal, hand ..
Crystal, Inserts with bracket ..

Lockable car aerials
Dee -Gee 25 watt pencil bit soldering irons ..
Speakers, 24in, 8 ohms ..
Insulating Tape, fin wide, 10 yard rolls ..
Miniature Output Transformers ..
Rotary Switches. 4 pole 3 way or 2 pole 6 way
Switch cleaner, aerosol cans ..

L3.75
L2.80

E4-75
E3-75
L2.50

Sp
45p
30p

40p
E1.00

SOp
20p

L1.25
98p
50p
Sp

12p
15p
SOp

RECTIFIERS 1N4007 1 200 peak volts, 30
amps peak current, 1 amp mean current. 100
for £7.50, 1,000 £50

Electrolytic Capacitors
2,000 if 25 volt Rev.
1,000 pi 70 volt
10,000 if 35 volt
10,000 if 25 volt
2,000 if 18 volt
60µf 200af 300 volt
400 if 275 volt
10 if 6 volt
10µi 25 volt
16 if 250 volt
32 µ.1 275 volt

25p
35p
SOp
35p
20p
30p
2Sp

2p
4p
89
8p

Miniature type. Both wires
same end.
5 pi 10 volt
10 u.f 10 volt 3p
30 if 10 volt each.
50 if 10 volt
Axial leads.
250 af 25 volt
500 af 25 volt
1,000 if 25 volt
2,000 if 25 volt
400 af 40 volt

10p
13p
16p
2Sp
20p

UNBEATABLE PRICE !I I I
LINEAR INTEGRATED CIRCUITS. Direct from
manufacturer, all 100% to specification.
709C 3Sp 100 up .. 24p
74IC SOp 100 up .. 3Sp

FANTASTIC OFFER!
4,000,000 DIODES TO CLEAR!

Germanium (OA 91 type)
Gold Bonded Silicon (BA 144 type)
Zener (400 mw. BZY 88 type)

300 50p 1,000 £1

10,000 £9
OF ANY ONE TYPE

TANTALUM CAPACITORS. COMPARE THE PRICE -ONLY 10p EACH ! ! ! !

Sub -miniature types Miniature types 5-6 if 35 volts
-0470 50 volts 022µf 20 volts 82 af 10 volts
0560 50 volts .033µf 20 volts 82 if 35 volts
-07 if 20 volts 047µf 20 volts 15 if 35 volts
1 µf 20 volts .068µf 35 volts 18 if 35 volts

I if 50 volts I2 j.tf 35 volts 22 p.f I5 volts
I8 af 20 volts 15 if 35 volts 27 if 20 volts
33 pi 35 volts .22 p.f 50 volts 56 if IS volts
.47 µf 35 volts .47 if 50 volts 56 if 20 volts
-68 p.f 20 volts .68 pi 35 volts ISO if 6 volts

1.0 if 15 volts .68 µf 50 volts
2-2 pi 3 volts 1-0 if 35 volts Standard
2.7 µf 15 volts 1.0 if 75 volts 6.8 af 50 volts
2.7 if 35 volts 1.8 if 20 volts 7.5 p.f 20 volts
3.0 pi 12 volts 2-2 if 20 volts 82 if 150 volts

10.0 pi 1.5 volts 2.7 if 50 volts 12 if 35 volts
3 if 12 volts 12 if 50 volts
3.3 af 15 volts 39 pi 20 volts
4 if 20 volts 82 if 20 volts
4.7 pi 35 volts 150 if IS volts
5.6 if 6 volts 270 p.f 6 volts

VEROBOARD
2fin x lin x 0.15in sp Sin x 31 in x 0.15in 28p
3fin x 21 in x 0.15in 16p I7in x 2fin x 015in 55p
3fin x 3fin x 0.15in 20p I7in x 31 in x 0.15in 74p
5in x 2f in x 0.15in 20p 3fin x 21in x Olin 21p
Spot Face Cutter 38p. Pin Insert Tool 48p. Terminal Pins (0-1 or 0.15) 36 for
18p. Special Offer Pack consisting of 5 21 in X lin boards and a Spot Face
Cutter -50p.

5in X 3 in X Olin 28p
Sin X 2 in x 0.1in 23p
3fin x x 0.1in 24p

RECORD PLAYER CARTRIDGES. Well below normal prices!
G90 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, L2.75. ACOS
GP 67/2 (Mono, Crystal) 7Sp. ACOS GP 91/3 (Compatible, Crystal) LI. ACOS
GP 93/I (Stereo, Crystal, Sapphire) LI.2.5. ACOS GP 93/1D (Stereo, Crystal,
Diamond) E1-63. ACOS GP 94/I (Stereo, Ceramic, Sapphire) LI.50. ACOS GP
94/ID (Stereo, Ceramic, Diamond) L1.88. ACOS GP 95/I (Stereo, Crystal with
two L.P./Stereo needles) L1.25.

TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with
polarity protection. 8 watt type with reflector, suitable for tents, etc., L3
Postage/Packing 25p. 15 watt type, batten fitting for caravans L4. Postage/Packing
25p. 13 watt type, batten with switch. 22in x 2in x lin LS. Postage/Packing 25p.
THESE CAN BE SENT ON APPROVAL AGAINST FULL PAYMENT.

MULLARD POLYESTER CONDENSERS
1,000pf, 1,200pf, 1,500pf, 1,800pf, 2,200pf, ISp per dozen (all 400V working).
0.150, 0.220, 0.270, 30p per dozen (all 160V working). 25% discount for lots
of 100 of any one type.

RESISTORS
f and f watt. Most values in stock. 75p per 100. 10p per dozen of any one value.
WIRE WOUND MAINS DROPPERS. Hundreds of values from 0.7 ohm upwards.
I watt to 50 watts. A large percentage of these are multi -tapped droppers for
radio/television. Owing to the huge variety these can only be offered "assorted"
at SOp per dozen.

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large range in stock, 75p per 100 of any one value. ISp per dozen.

RECORDING TAPE BARGAIN! The very best British Made low -noise
high -quality Tape! Sin Standard 389. Long -play 45p. 51 in Standard 45p. Long -
play 60p. 7in Standard 60p. Long -play 82p. We are getting a fantastic number
of repeat orders for this tape. Might we suggest that you order now whilst we
still have a good stock at these low prices?

STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT!
We have huge numbers of components in quantities too small to advertise
individually. In order to "clear the decks" we have made up parcels
containing a mixture of carbon and wire -wound resistors, electrolytic
and paper condensers, controls, transistors, diodes etc., for a tiny fraction
of normal price. It is emphasised that these are mixed parcels only -
contents cannot be stipulated! Sold only by weight.

Gross weight 2 lb. El (postage 20p)
Gross weight 5 lb. .. L2 (postage 30p)

NEW! NEW! NEW! NEW!
An aerosol spray providing a convenient means of pro-
ducing any number of copies of a printed circuit both
simply and quickly.
Method: Spray copper laminate board with light sensitive
spray. Cover with transparent film upon which circuit has
been drawn. Expose to light. (No need to use ultra -violet.)
Spray with developer, rinse and etch in normal manner.
Light sensitive aerosol spray .. [1.00 plus
Developer spray 50p postage

SPECIAL 50p PACKS. ORDER 10 PACKS AND WE WILL INCLUDE
AN EXTRA ONE FREE I ! 1 !

RESISTORS, f/f watt
assorted 100 SOp
Wire -wound I to 3 watt 20 50p

5 to 7 watt 15 50p
10 watts 10 50p

Multi -tapped 12 SOp

PAPER CONDENSERS
Tv types 50 50p
Miniature 100 50p

ELECTROLYTIC CONDENSERS
Suitable for Mains

Radio/Tv 10 50p
Transistor types 20 50p
Mixed (both types) 15 50p

POLYSTYRENE
CONDENSERS 100 50p

MULLARD POLYESTER
COND. 50 SOp

SILVER MICA 100 50p
WIRE -WOUND 3 -Watt

SLIDERS 15 SOp

VOLUME CONTROLS
Assorted 5 50p

NUTS AND BOLTS. Mixed
length/type

8 B.A. 100 50p
6 B.A. 100 SOp
4 B.A. 100 SOp
2 B.A. 100 SOp

METAL SPEAKER GRILLES
Thin. x 3fin. 6 50p

EARPIECES, MAGNETIC
No Plug 6 50p
2.5mm Plug 4 SOp
3.5mm Plug 4 50p

500 MICRO -AMP LEVEL
METERS I 50p

VEROBOARD. TRIAL PACK
5 BOARDS + CUTTER SOp

TRANSISTORS
P.N.P. Untested but mainly

O.K. 50 50p
N.P.N. Untested but mainly

O.K. 50 SOp
OCP 71 equivalent 5 SOp
Light-sensitive Diodes 10 50p
(These produce up to I ma from light)
0C44 Mullard 1st grade 4 50p
0C45 Mullard Boxed 5 50p
2G378 Output, Marked 5 50p
2G371 Driver, Marked S 50p
ASY 22, Marked 5 50p
BY 127 Rectifiers 4 SOp
IN4007 Rectifiers

(1200V peak) 4 50p
STC 3/4 Rectifiers 6 50p
DIODES (OA 81 & OA 91) 40 50p
WIRE

Solid Core. Insulated I 00yds. 50p
Stranded ditto 50yds. SOp

SOLAR CELLS
Large Selenium 2 SOp
Small 3 SOp

(6 cells will power a Micromatic
radio)

CO -AXIAL CABLE
Semi Air -spaced I Syds. 50p

CRYSTAL TAPE RECORDER
MIKES I 50p

CRYSTAL EARPIECES
3.5mm Plug I 50p

TRANSISTORISED Signal
Injector Kit I 50p

TRANSISTORISED Signal
Tracer Kit I 50p

TRANSISTORISED CAR REV.
COUNTER KIT (Needs I ma.
meter as indicator) I SOp

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.
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2 HZ TO 20 MHZ
SOLID STATE BEAM SWITCH

FOR ONLY £9.25. P.P. 25p.

20 HZ 100 KHZ

We supply a completely assembled ready
to connect and use Glass Fibre printed
circuit board (size 4-1" x 33-" ) with 47
high quality components consisting of 6
silicon epitaxia.I transistors, 10 silicon
diodes, 21 carbon film resistors, 8
capacitors, a chop selector switch and
shift control (these both on flying leads).
British Manufacture -Sole Distributors.

Freq. Response
Chop rate
Input Impedance
(both channels)

30 MHZ
2 HZ 20 MHz
50 and 100 KHz

1 meg ohm 25pf.

Input range 100 mV to 1V
(attenuators available at extra cost)

Power requirements 9 to 15 volts
System loss less than 1 0%
Completely encased with attenuators
and BNC Connectors. £25 each.

IKEGAMI 625 CAMERA with standard lens.
£65.

ROHDE & SCHWARZ-UHF RECEIVER,
280-940 MHZ (4600 MHZ) Type USVD-IBN
1523). ONLY £450.

ROHDE & SCHWARZ Z-g-DIAGRAPH,
300-2400 MHZ Type ZDD (BN 3562) 50 ohms.
In FINE CONDITION. ONLY £275.

REMSCOPE Storage Oscilloscope type S01.
Fine Condition complete with manual. £125 ea.
Carr £1.50.

T1J1ANSISTOR INVERTOR. 12V to 1.5 IN 2 MA
AC. Size 11" x 2+' x 4". ONLY £2.95 P& P 25p.

SOLARTRON Precision Millivoltmeter type

VF252. Max. sensitivity 1.5mV full scale. £30 ea.
Carr £1.50.

SOLARTRON LABORATORY AMPLIFIER
AWS 51A. 15cs to 350KHz 60db attenuator in
ldb steps. Balance output, meter scaled in db's
and volts. £12 ea. Carr £1.50.

SOLARTRON TFA CARRIER CONVERTER
JX641. £50. Carr £1.50.
Associated equipment available.

47000 mfd 25V
28A

60p ea. P & P 10p.

MULLARD
CAPACITORS

2200 mfd 100V

10A (50°C)
75p ea.

(500 off -50p ea.)

3150 mfd 40V
70°C

60p ea.

ELECTRON MICROSCOPE BY TESIA
completely self-contained including optics on table size 5ft 9in x
2ft 5in x 2ft 9in high. Full information and price, etc., on request.

THERMAL MICROPLOTTER BY PHILCO
complete with calibrator and optics with BRYANS auto plotter
type 2100. P.U.R.

POLARD SPECTRUM ANALYSER
complete with 5 plug-in units covering 10-44,000 MHz. Price £425.

MARCONI U.H.F. SIGNAL GENERATOR TF 1060
450 MHz to 1200 MHz. £220. Carr £1.50.

MARCONI FM/AM SIGNAL GENERATOR TF 1066/1
10 MHz to 470 MHz. £385. Carr £1.50.

MARCONI VTVM TF 1300
As new. £50 ea. Carr £1.

MARCONI WIDE BAND MILLIVOLTMETER TF 1371
£65. Carr £1.50.

FREQUENCY METER by J.A;C; ELECTRONICS LTD. MODEL 331

-AS NEW. ONLY £475.

IC 11 1 11.11" MI EA

TEKTRONIX Time mark unit type 181 £75.
TEKTRONIX CA Plug-in £75.
TEKTRONIX Current probe type P6402 £240.

STABILIZED POWER UNIT for BC221 Freq.

Meter, Slide -in and connect. ONLY £3.75p P & P
75p.

MARCONI L.C.R. Bridge type 868 £65.

Carr £1.50.

VALVE VOLTMETER type 202. 1.5V full scale
to 150V AC and 1V full scale to 100V DC.
Large mirror scaled meter. Standard mains
input, supplied complete with probe, leads, etc.
£15 ea. Carr £1.

RACAL VOLTAGE to FREQUENCY CONVER-
TOR SA503. 0.5V to 500V. £25 ea. Carr £1

E.H.T. POWER UNIT. 0-40KV Variac controlled,
metered. As new condition, £150. Carriage at
cost.

LT
7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605/65916
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KEEPINO
IN TUNE

throuch 3RIMAR

Keeping
an engine
'on song' - in
perfect tune - is
as important to
the average motorist
interested in economy as
'to the sporting motorist con-
cerned mainly with performance.
Crypton Tuning is becoming available in
more and more garages throughout the
country. The main feature of Crypton-Triangle's latest
engine analyser, the Dynascope 24 Model BD140 is the
ultra -wide-screen oscilloscope, which not only makes
diagnosis easier, but allows for far easier instruction in
classes, even in bright sunlight. Thetub"e used, is, of
course, a Data Display Tube from Brimar.

Brimar
manufact-

ure the
widest range of

cathode raytubes
for industry.

Research continually
increasesthe range to

meet newer, more complex
developments.

Brimar look ahead to stay in front.
CRT reliability

Thorn Radio Valves
and Tubes Limited,
Mollison Avenue, Brimsdown,
Enfield, Greater London.
Tel: 01-804 1 201 THORN

B PT. 7

WW -099 FOR FURTHER DETAILS
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Thermostat with Probe. Made by the famous Banco Thermo-
stat Co. Covers the range from approx. 05-2005C. variable
by a control spindle, handles currents up to 16 amps.
Length of capillary and sensor tube approx. 3 ft. 6 in.
These are ideal for ovens and as a general purpose thermo
stat. Price 50p each or 10 for 24 50.
Small Tuning Condenser as fitted to many imported Japanese
and Hong Kong radios. 2 -gang about 200pF per gang
Size approx. 1 in. by 1 in. with a in. diameter spindle with
dust cover. 25p each or 10 for 22.25.
Heat Sink. Small type as used with 0081 etc. Price flp each
or 10 for 45p.
High Voltage Condenser. 0265 mfd. 1500V EMS which
means that these have a D.C. rating of over 4000V. 760
each or 10 for 21375.
126w Starter. For 8 ft. fluorescent tubes. Mazda lf in.
cannister, 4 -pin base. Price 20p each or 10 for 11.80.
IF Transformers. 465 K.C. double tuned and made for
transistor circuits. 35p per set of 3. 10 sets for 2315.
Spectacle Frames (No lenses). With bullt-in hearing aids.
The amplifier and battery being housed inthe arms. Although
these are complete hearing aids we are selling them purely for
the sub -miniature components they contain. We give no
guarantee that they are in working order also these may be
second hand. Price 1250 each.
Giant Rev Counters. This is an 8 -in. diameter moving coil
meter with extra long (260 deg.) pointer movement. lmA
full scale deflection. New and guaranteed perfect. Probably
costing anything up to £20. Limited number only, our price
!MAO each plus 40p poet and insurance.
Pool Switch. Twin levers each of which operates a 10 -amp
QMB change -over switch. Price 90p each.
9V Gram Unit. On unit plate with 33-45 change lever,
complete with turntable price 2245 each plus 20p post and
insurance.
18 -Way Plug and Socket. 15p per pair. 10 pairs for 1115.
1 Hour Minute Timer. Made by Smiths complete with
control knob and calibrated dial. This month's special
bargain at 50p. Useful in the Kitchen, Office and Dark-
room etc.
Programmers. 6 revs per minute. Made by Magnetic
Devices Ltd. The Contacts may be set to trigger anywhere
around the shaft, Ideal for motivated lighting displays,
sequertria switching etc. Drive motors are 200.240V 50Hz.
Moder A has 5 change -over contacts. Price 21.50. Model B
has 11 change -over contacts. Price 28.
Programmers. 6 revs per minute. Similar to previous Items
but having 8 sets of change -over contacts. Motor
200.240V 50Hs. Price 040 each.
Black Heat Elements. Copper clad f in. tubular construction
replacements in Tricity and many other cookers also suit-
able if connected in series to heat airing cupboards and for
other low temperature applications. The following types
are available.
900w Model. 14 in. long by lf in. wide. Made by Backer.
Price 75p or 10 for 28.75. 2200w Model. W shaped. 144 in.
long by 9 in. wide. 85p each or 10 for 27.65.
Radiant Cooker Rings. As fitted to Tricity and many other
popular cookers. We have two types. These are copper clad
I in. tubular construction. Both models have an external
diameter of 64 in. and the elements have been slightly
flattened to increase radiation.
Backer Type 7D1-2000 watts has a metal cover, else approx.
3 in. by If in. by 14 in. over the element connections. So in
addition to being a replacement this could also quickly be
made into a boiling ring as it only needs mounting on a
simple iron frame. This element is rated 200.210V but it is
perfectly safe on 240V and as these are usually simrnerstat
controlled the lower voltage rating Le not all that important.
Price 759 each or 10 for 28.75.
Backer Model 7D1 Mk II again 2000 watts rated but
has no cover over element ends. Price 66p each or
10 for 15.85.
Tricity Cooker Elements. We have quite an assortment of
these and will describe them in future issues -but If In the
meantime you are needing these then please let us have a
sketch, we may have the exact one In stock.
Slide Switch. 2 -pole change -over panel mounting by two
6BA screws. Size approx. 1 in. by I In. rated 250V lamp,
fly each. 10 for 64p. 100 for 1510. 600 for 224.
Sub Miniature Slide Switch. DPDT 19mm (f in. approx.)
between fixing centres. 12p each or 10 for 2108.
Snail Cleo. Clips. Suitable for instruments, etc. 5p each
or 10 for 45y.
Bell Transformer. Normal mains input 4, 6, 8V output,
normal bakelite case with protective connections. 75p each.
Mains Transformer. Primary 240V tapped 220V. Secondary
20V 5. amp. Price 609 each or 10 for I540.
Transformer. Primary 230-240V. Secondary 6.5-0-6.5V
1 amp. With fitted primary screen. 660 each or 10 for 2465.
Dial Thermometer. Reading from 200-525F. used on
Tricity and other cookers. This has a flange and can be
mounted through a 15 In. hole or alternatively it can just
be rested on the object whose temperature it is required to
measure. Size 2 X I in, overall diameter. Depth pin. below
and f In. above mounting panel. Price 80p each or 10 for
2710.

THERMOSTATS
Type "A" 15 amp. for controlling room heaters, green-
houses, airing cupboard. Has spindle for pointer knobs.
Quickly adjustable from 30-38 deg. F. 474P plus 5p post.
Suitable box for wall mounting, Op. P. Si P. 5p.
Type "B" 10 amp. This is a 17 in. long rod type made by the
famous Sunvic Co. spindle adjusts this from 50-550 deg. F.

Internal screw alters the setting so this could
be adjustable over 30 deg. to 1000 deg. F.
Suitable for controlling furnace, oven, kiln,

immersion heater or
to make flame -stet
or fire alarm, 424P
plug 12}p post and
Insurance.

Type "D". We call this the Ice-stat as it cute in and out
at around freezing point, 2/3 amps. Has many uses, one of
which would be to keep the loft pipes from freezing, if a
length of our blanket wire (16 yd.) 50p is wound round
the pipes. rip. P. & P. 51,
Type "E". This is standard refrigerator thermostat. Spindle
adjustments cover normal refrigerator temperature. 474p,
plus 5p post.
Type "F". Giese encased for controlling the temperature of
liquid -particularly those in glass tanks, vats or sinks -
thermostat is held (half submerged) by rubber sucker or
wire clip -ideal for fish tanks -developers and chemical
baths of all types. Adjustable over range 50 deg. to 150
deg. F. Price 90p plus 10P post and insurance.

HIGH ACCURACY THERMOSTAT
Uses differential comparator 1.C. with thermistor as probe.
Designer claims temperature control to within 1/7th of a
degree. Complete kit with power pack 3550.
Recorded Tapes. Not cassettes but normal 5 in. spools, 35 in
speed, suit moot tape recorders. Mainly World Record Club
Popular and Classical. We have over 150 titles now in
stock. Price 85p each or 5 for 22.50. Send for list of title
interested.

TREASURE TRACER
Complete Kit (except wooden battens)
o make the metal detector as the

krcuit in Practical Wireless August
issue. 22.95 plus 20p post and
irrsirrance.

SMITHS 24 -HOUR 2 ON/2 OFF TIME SWITCH
This is the popular model, as used in the Autoset and Morphy
Richards time switches. Once programmed, this will repeat until
reprogrammed. For window lighting, house protection, etc. Only
needs a case and an output socket. 230v. 50 cycles. Contacts
switch up to 14 amps. Price £2.75 + p&p 25p.

FIRE ALARM BELL
Mains operated. Really loud ring V gong. Size approx. 12' x 6" x ar.
suitable outside or inside. Heavy cast case with r conduit entry. Made
by A.F.A. Operates off 200-240V AC. E.3.75 plus 60p.

MULLARD AUDIO AMPLIFIER
MODULE

Uses 4 transistors, and has an output of 750mW Into
8 ohms speakers. Input suitable for crystal mic. or pick-
up. 9 volt battery operated. Size 2" long x 11' wide x
I" high.
SPECIAL SNIP PRICE SOP each. 10 for £5.40.

INSTRUMENT SWITCHES
Miniature precision switches with 1' dia. moulded wafers. Silver
plated 5 amp contacts, standard r spindle.

No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way

1 pole 60P 801, 60P 609 80P 60P 60P
2 poles 60P 60P eos aft 60P 60P "P3 pole 009 60p 00P 6OP 51 51 51
4 poles 60p SOp 60p 11 11 SI 11
6 poles 60p 60p £1 £1 1140 11.40 1140
6 poles 60p 11 El 21 11.40 1140 11.40
7 poles 80p 21 21 11.40 21.80 11.50 21.80
8 poles 21 21 21 21.40 2110 01.80 21.80
9 poles 21 21 21 11.40 2220 22.20 22.20

10 poles 11 SI 21.40 21.80 22-20 12.20 22.20
11 poles 11 1140 1140 11.80 1210 1240 12.60
12 poles 11 21.40 21.40 21.80 22-60 22.60 22-80

60p
£1

01.40
01.80
12.20
1260

660p
t0p

01.40
21.80
12-20
12-80

2 AMP VARIAC
Variace without a doubt are a most useful device and no workshop should be without two
or three of them. Special purchase enables us to offer ex -equipment but mechanically and
electrically sound. 2 amp. Variac's at the very low price of £3 each, plus 50p post, etc.

THIS MONTH'S SNIP
FLUORESCENT TUBES ISp EACH

Here is a golden opportunity to light up those murals and pelmets and to put lights
where you have often planned to have them or If plant growing is your hobby why not
install a bank over your f rcing bench -remember we can supply the contro I gear at
very low prices too, ( £1 per set). This is a Special Spring Offer.
First grade tubes all by best makers and all at the low price of 15p each in boxed lots
of 24 of similar type or 20p each for less than 24. All the tubes are perfectly standard
having normal bi-pin ends and all are white (coloured tubes available if required).
Following types available: 18', 15 watt; 24', 40 watt; 36", 40 watt; 39', 40 watt.
All at the same low price and even lower prices if you buy a large quantity. Sorry but
we cannot despatch less than a box of 24 as the cost of carriage and packing would be
prohibitive, however you may mix the 24 to your requirement and the special price
for a mixed 24 would be 24. If not collecting please add 50p per box per 200 miles.

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by Ever Ready and
others, most of which are zinc carbon types but also mercury manganese
-Mead-silver oxide and alkaline batteries may be tested. The tester
puts a dummy load on the battery and the meter scale indicates the
condition depending upon which section the pointer rests. The section
reads "replace" "weak" or "good." The tester is complete In its ease, size
35" x 65' X 2' with leads and prods. Price 2115 plus 20p postage.

DISTRIBUTION PANELS
Just what you need for work bench or lab. 4 X 13 amp
sockets in metal box to take standard 13 amp fused
plugs and on/off switch with neon warning light. Supplied complete with 7 feet of heavy
cable. Wired up ready to work, E225 less plug; £250 with fitted 13 amp plug; 2215
with fitted 16 amp plug, plus 23p P. & P.

HONEYWELL PROGRAMMER
This is a drum type timing device, the drum being calibrated in equal divisions for switch
purposes with tripe which are infinitely adjustable for position.
They are also arranged to allow 2 operations per switch per rotation.
There are 15 changeove. micro switches each 0110 amp type operated
by the trips thus 15 circuits may be changed per revolution. Drive
motor is mains operated 5 revs. per min. Some of the many uses of
this timer are Machinery control, Boiler firing, Dispensing and
Vending machines, Display lighting animated signs, Signalling etc.
Price from Makers probably over £10 each, Special snip price 25.75
plus 25p post and ins. Don't miss this terrific bargain.

COMPUTER TAPE
2,400ft. of the Best Magnetic Tape money can buy -users claim good results
with Video and sound. lin. wide 21.00 plus 33p post and insurance, with
cassette. fin. wide 21.99 plus 30p post and insurance with cassette. fin.
wide 85p plus 25p post and insurance with cassette. Spare spoolsand cassettes
-lin- 75p, fin. 75p each plus 20p post and insurance.

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly efficient and

RECfIlOilk reliable was first described in the Wireless World about a year ago.
We can supply kit of parts based on circuit (Practical
Wireless). Price 24.95. When ordering please state whether for

positive or negative systems. De -luxe model 2995. De -luxe and made-up ready 55.95,
All plus 30p post and packing.

DRILL CONTROLLER
New 1kW model.

Electronically changes speed
from approximately 10 revs.
to maximum. Full power at all
speeds by finger-tip control.
Kit includes all parts, case,
everything and full instruc-

tions 21'60, plus 13p post and
insurance. Made up model also
available E2.25 plus 13p P. & P.

MAINS OPERATED
CONTACTOR
220/240v. 50 cycle solenoid with
laminated core so very silent in
operation. Closes 4 circuits each
rated at 10 amps. Extremely well
made by a German Electrical
Company. Overall size 24 x 2 X
2 in. £1 each.

DOUBLE LEAF CONTACT

00
Very slight pressure closes both
contacts. Op each. 69p dos

Plastic push -rod suitable for operating
5p each, 45p dos.

AUTO -ELECTRIC CAR AERIAL
with dashboard control switch -fully extend.
able to 40in. or fully retractable. Suitable for 12v
positive or negative earth. Supplied complete
with fitting instructions and ready wired dash-
board switch. 2575 plus 25p post and ins.

TOGGLE SWITCH
3 amp 250v. with fixing
ring. 74p each 75p doz.

MICRO SWITCH
5 amp. changeover contacts, gp each, no)
doz. 15 amp. on/off LOp each or £1.05 doz.
15 amp. changeover 15p, 10 for £1.35.

MINIATURE WAFER
SWITCHES

2 pole, 2 way -4 pole, 2 way -2 pole, 3 way -
4 pole, 3 way -2 pole, 4 way -3 pole, 4 way -
2 pole, 6 way 1 pole, 12 way. All at 189
each, 2110 dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 50p post free.

BLANKET SWITCH
Double pole wi h neon let into side eo luminous
in dark. Ideal for dark room light or for use with
waterproof element -new plastic case. 25p;
10 for 22.25 3 heat model 38p; 10 for 23.42.

HEARING AID AMPLIFIERS
(Ex behind ea deaf aids) 3 transistors on tiny P.C. board
with volume c ntrol-whole thing only about half as big no
Oxo cube. 21.75 or with sub -miniature microphone and L.S.
attached 23.50.
ELECTRIC CLOCK WITH 2OAMP. SWITCH
Made by Smith's these
units are as fitted to man)
top quality cookers to
control the oven. The clock
is mains driven and fre-
quency controlled so It Ic
extremely accurate. The two
small dials enable switch on
and off times to be accur-
ately set -also on the left
is another time or alarm -
this may be set in minutes up to 1 hour. At the end of the
period a bell will sowed. Offered at only a fraction of the
regular price -5250, less than the value of the clock
alone -post and ins. 15p.

As.

LIGHT CELL
Almost zero resistant in sunlight
increases to 10 K. Ohms in dark or dull
light, epoxy resin sealed. Size approx.
I in. dia. by in. thick. Rated at 500
MW. wire ended. 489. Suit most circuits

CAR ELECTRIC PLUG
Fits In place of cigarette lighter. Useful
method for making a quick connection into
the car electrical system. ggp each or
10 for 23.42.

QUICK CUPPA
Mint Immersion Heater. 360W. 200/240V.
Boils full cup in about two minutes. Uee any
socket or lamp holder. Have at bedside for
tea, baby's food, etc. 21.25. post and
insurance 14p. 12V car model also available.
Same price. Jug model also available 21.50
plus P. & P. 14p.
SNAP ACTION SLIDE SWITCH
Rated 6a. 240v. Made by Arrow. Type
fitted in the handles of electric drills,
vacuums, etc. 5p each, 10 for 45P.

N U MICATOR TUBES
For digital instrument., counters, timers
clocks, etc. Hi -vac XN. 3. Price 99p each
10 for 29.

POCKET CIRCUIT
TESTER

Test continuity for any low resist-
ance circuit, house wiring, car
electrics. Tests polarity of diodes and rectifiers. Also
ideal size for conversion to signal injector (circuit supplied),
up or 2 for 50p. Post paid.

a

SOLDER GUN
12 WAY SUB -MINIATURE
MULTI -CORE CABLE

A must for every busy man, gives almost instant heat also illuminates job. 7.0076 copper s each core P.V.C. Insulated and of
Dual heat 100/140 watt 53.75 plus post & ins. 20p. BIG JOB 250 watt different colour. P.V.C. covered overall and approx. 3/16in.
model, 24.75 plus post & ins. 40p. thick. Price 29p per yard.

SMITHS 20 AMP CLOCK SWITCH
This is a famous Smiths Clock with 20 amp
on/off switch. (Switch on/off time is con-
tinuously variable.) A beautiful unit.
Offered at less than the cost of the clock

52' with application notes and
circuits. Glass front and bezel 75p extra.
Post and insurance lop.

Where postage is not stated then
orders over C5 are post free. Below
C5 add 20p. S.A.E. with enquiries

please.
J. BULL (ELECTRICAL) LTD.

Dept. W.W.7, Park Street, Croydon, CRO 1YD
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114312 LOW SENSITIVITY (667
o.p.v AC/DC). 35 -ranges cover-
ing 75mV, 300mV to 900V DC,
300p.A to 13A DC, 300mV to
900V AC, 1.5mA- 6A AC. 19-75.
114318 HIGH SENSITIVITY
(20,000 o.p.v. DC, 2000 o.p.v.
AC). 39 ranges covering 75mV
DC, 1-5-600V AC/DC, 60, 120µA
DC, 600mA to 1.5A AC/DC,
1-10-100-1000 kilohms, capaci-
tance and output level. 110-50.

A.G. D.C. MULTIMETERS
with taut suspension movements

114341 MULTIMETEJZ/TICAN-
SUITOR TESTER. Sensitivity
16700 o.p.v. DC, 3300 o.p.v. AC.
27 ranges covering 0.3-900V and
0.06-600mA DC, 1.5V -750V and
0.3-300mA AC, 4 resistance
ranges up to 2 Megohms, two
ranges of transistor current
gain. 110-50.

11435. 20000 o.p.v. DC, 2000
o.p.v. AC. 30 ranges covering
50µA, 1.5mA-2.5A DC, 5mA-
2.5A AC, 75mV, 1 -5V -1000V
DC, 2.5V -1000V AC, 3 resistance
ranger up to 300 kilohms. 28 75.

U4324. 20000 o.p.v. DC, 4000
o.p.v. AC. 33 ranges covering
60µA -3A DC, 300µA -3A AC,
0.6-1200V DC, 3.900V AC,
4 resistance ranges and output
level. WOO.

WHEN ORDERING BY POST PLEASE ADD f0.12/ (2/6) IN L FOR
HANDLING AND POSTAGE. NO C.O.D. ORDERS ACCEPTED

PARTICULARS AVAILABLE ON REQUEST

\\\ BRAND
TRANSISTORS

404 0.17 2513054 0.55
28444A 0.25 2N3055 0.75
2E696 0.17 2E3133 0.30
2E697 0.17 2E3134 0.30
2E698 0.30 2E3391 0.20
2N705 070 2E3391 0.15
257706 0.10 2E3393 0-15
2E708 0.15 2N3394 0.15
2E916 0.40 283395 0.20
251929 0.22 2N3402 0.15
2E930 0-23 2E3403 015
2E987 0.30 2E3404 0.15
2E1131 0.25 2E3414 0/0
2N1132 0.25 2E3415 0.15
2E1184 1/5 2E3416 025
2E1301 0.40 2E3417 025
2E1302 2E3646 240

0-175 2E3702 0-12
2N1303 0.25 2N3703 0.12
2E1304 0.25 2E3704 017
2E1305 026 2E3707 015
2E1306 0.25 2573709 912
2E1307 0/0 2E3710 212
2N1308 0.25 2E3711 0.15
2E1309 0-30 2E3819 0.35
2E1613 0.22 2E3904 0.35
2E1711 0.215 2E3905 220
2E1756 0.76 2E3906 0.30
2511905 2/10 AC107 0.60
21112147 0-76 AC113 0-15
2E2160 0.66 AC125 0.30
2N2217 0.30 AC126 0.20
2E2218 230 AC127 0.20
2E2219 0.36 AC128 0-15
2N2369A AC132 0.35

0.20 AC151 0.25
2N2646 0.60 AC153 0.20
2E2905 0.35 AC154 0-15
2N2923 0.15 AC157 0-20
2E2924 0.15 AC169 0.10
2E2926 212 AC176 0/25
2513053 0.25 AC187 0.30

AC188 0-30
ACY17

ACY180027.205
ACY19 0.25
ACY20 0.20
ACY21 090
ACY22 215
AD140 0/0
ADI49 0.50
AD16I 0.35
AD162 0.35
ADZ11 1.25
ADM 1.25
AF114 0.20
AF115 0/20

2°AF117 00:20
AF.AF12148 023045

1AF125

925
AF126 0.20
AF127 0.20
AF139 0.30
AFI78 0.30
AF180 0.36
AF181 0-35
AF186 0.40
AF239 0.40
AFY19 1.00
AFZ11Asy26 00:2546

A0Y27 030
A8Y28 0.25
ASY29 0.30
A8Y54 0-25
A8Y74 0-60
A6Y77 0-35
ASY82 0.20
ASY86 0.20
ASZ15 0.70
ASZ16 0.70

ASZ17 0-75
ASZ18 0.75
ASZ20 0.25
ASZ21 0.40
BC107 0125
BC108 0-125
BC109 0-126
BC113 0.25
BC1I8 0.30
BC134 0.30
BC147 0.175
BC148 0-16
BC149 0.15
13C151 0.15
BC152 0.15
BC158 0.15
8C171 090
BC175 0.20
BC182K

0.20
BC186 0.25
BC187 0.30
BCY30 0.25
BCY31 0.40
BCY33 0.25
BCY34 0.30
BCY39 1.25
BCY70 0.20
BCY72 0-20
BCZ10
BCZ11
BDI21
BD123
BD132
BD133
8E115
8E157
8E173
8E178
BF179
BF180
8E181

0.30
0.40
0.65
0.80
0.86
0.80
0.20
0.80
0.20
0.25
0.30
0.35
0.26

BF184 0.25
8E185 0.20
8E194 0.15
8E195 0.15
8E196 0.20
8E187 0.20
BF200 0.35
BFW87 0-20
BFIV88 0-23
BFW89 0-20
BFW91 0-20
BFX88 0.25
BEIM 0-50
BFY11 0.50
BFY17 0.40
1331(18 0.55
13111(19 0.60
13F1(50 0-25
1391(51 0-20
131,Y52 0.25
B9XI90 -175
B8Y26 0.20
B8Y27 920
B0Y28 0.20
B8Y65 0.20
B8Y95A

915
0016
0024
0005
0026
0026
0C29
0035
0036
0044
0C45
OC70
0071
0072
0075
0076

0-50
0-60
0-35
0-25
090
0.80
0.50
0.60
0.20
915
0.10
912
0.25
0.20
0.20

0A2 0/33
0A3 0/45
0A40 1.00
OB2 0.35
OB3 070
002 1.00
003 0.38
OD3 0.35
1A3 0-36
1A5GT 085
LABS 0.40
1B3GT 0.40
1C5GT 0.40
1G4OT 0450
1060T 0.50
1H5GT 0.50
11A 0.20
1N5GT 0.55
1Q5GT 0.60
1R4 0.45
1R5 0.40
184 0.30
185 0.30
1T4 0.30
1T5GT 0.50
1U4 0.30
1115 0.60
1V2 0.50
1X2B 0.50
243 060
2AP1 2.76
2C26A 0.60
2040 4.00
2051 0.45
2CW4 0.70
2D21 0.38
2E24 3.20
2E25 8.00
2112 0.40
3A4 0.40
3A5 0-75
3BP1 3.00
3D6 0.25
3D21A 3.00
3Q4 050
3Q50T 0.50
364 0-35
4950A

13.50
4.400A

16.00
4B32 4.50
4HA5 0.48
4THA 0.60
5AR4 0.60
513/254M

2.50
5CP1 5.00
51)21 6.00
5R4GY 0.75
61140 0.35
5V40 0.45
5W4GT 0/0

5X8 0.60
6Y3OT 0.40
523 0.60
5Z40 040
6/30L2 0430
6A80 0.40
6AB4 o-ag
6AC7 0.40
6AF4A 955
6A05 0.22
6AG7 0.40
6A00 0.50
6AJ8 0.30
OAKS 0.35
6AK5W

0.45
6AK6 0.60
6AL3 0.43
6AL5 0.20
6A315 0.35
6AM6 0.33
6AN8 0-55
6AQ5 0.313
6AQ6 0.66
OARS 0.45
6AR6 0.65
6AR11 1.25
6A85 0.45
6A86 0.40
6A87(5 0.85
6AT6 0.35
6AU5GTA

1/6
6AU6 0.26
6AV5GTA

0.90
6AV6 0.30
6AW8A 0.60
6AX4GTB

0.60
OAX5GT

0.70
6B4C1 1.00
687 040
6B8G 0.25
6BAO 0.25
6BA6 0.25
6BE6 0.30
6BF5 1.00
6BF6 0.55
6BH6 275
6836 0.50
6RK4B 1.25
OBK7A 0.60
6BL7GTA

0.80
OBN6 0.46
6BQ5 0.25
613Q6CITB

0.76
6BQ7A 0.45
6BR7 0.90
613118 0.70

61387 1.30
OBW6 0.85
6BW7 0410
6BX6 0.25
6BX7GT

0.85
61326 0.40
6C4 0.33
6CB5A 1.60
6CB6 0.35
6CD6GA

1-25
6CG7 0.55
6086 0.60
6CL6 0.65
6MA 0.75
6CW4 0.65
6CY5 0.4,5
6CY7 0-70
6D3 0.60
6DC6 0.80
6DK6 0.50
6DQ6B 0.70
6E5 0.60
6EA8 0.60
6E117 0.30
6E37 0-35
695 0.75
6960 0.36
6911 0.40
6913 0.45
6914 0/70
6915 905
6F17 0.60
6F18 0.50
6922 0.30
6F23 0.36
6924 0.75
6925 1.00
6928 0.66
60K6 0.60
634 0.50
635GT 0.30
636 0.20
6J7 0.45
6K6GT 0.60
6K7 0.35
6K80 0.40
6K8GT 0.50
0K23 0.60
6K25 0.75
61.7 0.40
6L18 0.45
6LD20 0.50
6N7GT 0.45
691 0.60
6928 0.65
6Q7 0.40
6R7G 0.45
682 0.40
684A 0.65
65A7 040
6SC7 075

FULLY
GUARANTEED

6907 0.40
6887 0.40
6837 0.40
60K7 0-40
681,70TO.35
68370 TO. 35
68Q7 0.40
68167 0.40
6887 0.30
6T8 0-35
6U4GT 0-65
6U5 0.60
6U8A 0.40
6V6GT 0.40
6X4 0.35
13X5GT 0.40
6X8 0.60
6160 0.70
624 0.40
7B5 0-76
786 0.70
7B7 0.50
7F8W 0.90
797 0.80
787 1.35
7Y4 0.85
77,4 060
8BW6 0.60
1002 0.50
10D1 0.65
10D2 0.50
10F1 0.76
1099 0.60
10E18 0.50
10L1 0-50
1OLD11 0.65
10P13 0130
10914 1-10
1103 0.50
11D5 0.50
11E2 3.00
11E3 4.00
12AB5 0-70
12AC6 0.50
I2AD6 0.55
12A117GT

0.35
12AL5 0.50
12QA5 050
12AT6 0.30
12AT7 0.33
12AU6 035

12AU7 0.30
12AV6 0.40
12AV7 0.65
12AX4GTB

0.60
12AX7 0.30
12AY7 0-76
I2B4A 0.60
12BA6 0.40
12BA7 0.40
1213E6 0.40
12BH7 0.46
12BY7 0.60
1208 0.35
12E1 2.80
12E14 4.00
12116 0.85
12J5GT 0.30
12J7GT 0.50
12K5 0.70
12K7GT

0.40
12Q7GT

0.40
12807 0.45
12807 0.36
128117 0.35
12837 0.40
128K7 0.50
128L7GT

0.60
1285170T

0.50
l28Q7 0.50
128E7 0.40
12X4 0.45
20D1 000
2092 0-
20L1 1.10
2091 0.60
2093 0.60
2091 1.10
2095 1.20
25L60T 0-50
25Z40 0.30
25260T 0-65
30A5 0.60
30AE3 0.40
AX50 2.25
3001 0.30
30015 0.80
30017 0.00

30018 0.80
30F5 0435
30FL1 0.75
30FL12 1.20
30FL14 085
30L1 0.40
30L15 0.35
30L17 0430
30919 0136
30PL1 0.76
3091.13 0.93
30PL14 0.90
35B5 0.65
3505 0-50
35135 0.76
35W4 0.36
3523 0.70
35540 0.36
3555GT 060
42 0.60
50A5 0/75
5085 0-60
5005 0.50
50CD611

1.20
50E85 060
50L6GTO.55
52KU
53KU
7581
7501
80
83
85A2
85A3
90AG
90AV
9001
90CG
90CV
10801
15001
150133
150B3
15004
305
310A
311A
328A
329A
715A
715C

0.40
0.70
0.60
0.45
0.66
1.25
0.50
0.50
2.40
2.50
0.65
2.40
2.40
0415
1.25
0.60
1.50
0430
0.70
1.50
2.00
2.00
1.90
2.50
6.00

2
723A/B 7.00
725A 16.00
807 0.50
811A 1.60
812A 3.60
813 3.75
829B 3.50
833A 17-00
837 1.00
866A 0.75
872A 3.50
884 0.75
927 3/0
9314, 4.00
955 0.30
4378 2.00
4687 2.90
5551A 16-00
5654 0.45
5670 0.50
5751 0-60
5763 0.70
5796 12 00
5814A 0.60
5842 3 00
5894 5.50
6072 085
6080 1.60
6146 1 80
6146A 2.00
6146B 2 50
6360 1 25
6883 2.70
6939 2.25
7025 0 45
7199 0-80
7551 2-00
7586 1-25
7591A 1.00
7895 1.25
9002 0.40
9003 0.50
A1834 0435
A2293 2.00
AC/HL/DD

0.60
AC/TH10.50
A231 0.55
BT5 7-00
C1166 26.00
C1K 5.00
CBL1 0.90

CBL31 1.00
CL4 0.75
CL33 1.30
CY31 0.35
DAF4I 0.50
DA991 0.30
DAF92 0-60
DAF96 0.45
DB3/91 7.00
DC90 0.50
DF9I 0 30
DF92 0 20
DF96 0 95
0876 0 40
DH81 0 65
DH101 0 60
DK40 0 60
DK91 040
DK92 065
DK96 0 60
DL66 1.25
DL68 0-65
I /L91 0.30
DL92 0.35
0L93 0.40
DL95 0.60
DL96 0.45
DM70 0 55
DM71 0 56
DY51 0 50
DY86 0.32
DY87 033
DY802 0-36
1155L 2.76
E8OCC 140
118009 1.50
E8OL 0/95
E83F 1/10
E84L 0'60
E86C 1/60
E88C 1.00
E88CC 265
E88CC/01

1.10
E9OCC 0-45
E9111 0-70
E1809 1/00
E182CC 1.20
911869 1-26
E188CC 1/0
E2808 2.10
E810F 2.90

FIRST QUALITY
VALVES

EA50 0.20
EA52 4.50
EABC80

0.35
EAF42 0.55
EAF801

0.60
EB34 0.20
57891 0.20
EBC33 0.50
EBC4I 0.55
EBC8I 0.30
EBC90 0.35
EBC91 0-30
EBF80 0.40
EBF83 0.40
EBF89 0.30
EBL21 0.60
EBL31 1-60
EC53 0-50
EC86 0/60
EC88 0.60
EC90 0-33
EC92 0.35
EC93 0.55
EC8010 2-25
ECC34 0.40
ECC35 1.00
ECC40 0.65
ECC70 1.00
ECC81 233
ECC82 0.30
ECC83 0.30
ECC84 0-30
ECC85 0.40
ECC86 0-75
ECC88 0.40
ECC89 0.50
ECC91 0.20
ECC189 0.65
ECF80 0.35
ECF82 0.85
ECF86 0.65
ECF8041.65
ECI135 1.00
ECH42 075
ECH8I 0.30
ECH83 0.45
ECB84 0.46
ECL80 0.45
ECL81 0.50
ECL82 0.35

ECL83 010
ECL84 0.55
ECL85 0.55
ECL86 0.40
ECLL800

2.00

EF37A 1.20
EF39 0.50
EF40 0.50
EF41 0-65
EF42 0.70
EF80 025
EF83 0.55
EF85 0.35
EF86 0.30
EF89 0.23
EF91 0.33
EF92 235
EF93 0.25
EF94 0.25
E995 0.35
EF96 0.22
EF97 005
EF98 0.65
EF183 0.30
EFI84 0.85
EF800 1.00
EF804 1.25
69811 1.00
EF812 0.85
EF8I4 075
E1190 0.40
EK32 0.50
EK90 0.30
EL5 0.55
EL12 1.00
EL34 0.50
8L35 0.50
EL36 0.50
EL37 1.60
EL41 0.60
EL81 0-56
EL83 0.42
EL84 0.25
EL85 0.43
EL86 0411
EL90 0.38
EL91 0.35
EL95 0.35
EL360 1.15
EL803 1.00

EL821 0.60
E1.822 1.30
ELL80 0.76
EM34 1.00
EM71 0.80
EM80 0.45
EM81 0.60
57883 0.50
EM84 0-36
EM85 1.00
E5187 0.70
ENIO 4130
EN11 4.30
EN32 1.50
85791 0.38
EY51 0.40
EY80 0.55
EY81 0.40
EY83 0.55
EY84 0.60
EY86 0.40
EY87 0.43
EY88 043
EZ35 0.40
EZ40 0.60
EZ41 0.50
EZ80 0.27
EZ81 0.29
EZ90 0.35
9017 5.00
FW4/500

0.75
FW4,1800

0.75
11010B 4.00
GR1051 1.50
0810C 5.26
08100 6.00
081001 4.00
081211 7.50
G847 X 3.50
GT1C 3-00
GU50 2.60
GY501 0.80
0Z30 0.40
0231 0.35
11232 0.48
0233 0.70
0Z34 0.60
IIABC80

0.45
HBC90 0.30

2
HBC91 0.40
HF93 0.40
HF94 0.35
HK90 0.40
HL23 0.50
HL23DD

0-60
HL42DD

0.60
HL92 0.50
HL94 0.50
KT8 2.50
KT36 1.00
KT44 0.60
KT45 2.00
KT66 2.05
KT71 0.55
KT76 0.50
KT88 2.00
KTW61 1-00
ME91 0 55
MI14 0.50
ML4 0.55
ML6 0.40
MSPEN/7

0.60
MT17 5.00
M1112/14

0.75
N78 1.50
NGT5 9-00
N8P1 5.00
N8F2 6.00
PABC80

0.40
PC86 0.60
PC88 0.60
PC92 0-50
PC96 0.45
PC900 0.48
PCC84 0.40
PCC85 0.40
PCC88 0.55
PCC89 0.50
PCC189 0-55
PCC805 0.85
PCC806 0.80
PCE8000-75
PCF80 0.30
PCF82 0.35
PCF84 0.60
PCF86 0-60

6
PCF87 0.90
PCF200 0.75
PCF201 0-76
PCF800 0.130
PCF801 0 -50
PCF802 0.50
PCF805 0.80
909800 0/0
PCF808 0-85
PCH200

0.70
PCL81 0.50
PCL82 0.35
PCL83 0.65
PCL84 0.45
PCL85 0.40
PC1.86 0.45
PCL88 0.90
PCL200 0-75
PCL800 0.93
PCL801 0-75
PCL805 0.50
90500 1.30
PEN4DD

0.50
PEN36C

0.75
PEN45 0.75
PEN45DD

0.75
PEN46 0.40
PEN383

0.75
PEN384

0.75
PEN453DD

0.75
PF86 0.65
9E818 0.85
PFL200 0.65
PL33 0-35
PL36 0.55
PL81 0.50
PL82 0.45
PL83 0.45
PL84 0.40
PL302 0.85
91304 0.80
81.508 0.90
PL509 1.10
PL801 0.20
PL802 0.95
PLL80 0.65
81184 0.60
PX25 2.50
PY31 0.30
PY33 0433
PY80 0.40
PY81 040
PY82 0.36
PY83 0.38
PY88 0.40
PY500 1.00

PY800 0.40
PY801 0.50
PZ30 0.35
QQV02-6

2-25
QQV03/10

1.25
QQV03-20A

11.25
QQV06-40A

5.50
Q883/3 0.50
QU37 2.10
QV03-12

0.70
QY3-125

9.00
QY4-250A

13.50
QY4-400A

16-00
1118 0.60
11613-250A

0.75
RL18 260
0130 1/5
8130P 1/6
8P2 0.75
8P4 0.60
8941 0.60
8961 0.75
TP22 0/75
TP25 0-50
TT21 3.00
TT22 3.20
TY2.125

10.00
U/9 3.50
018/20 0/75
U20 0.75
U25 0.80
026 0.80
1131 0.60
1/37 2-10
1750 0.40
1752 0.35
1176 0/35
U78 0.35
T1191 0.75
U201 0.35
U281 0.40
11282 0.40
17301 0.40
U403 060
U404 0.60
17801 0.80
UABC80

0.40
UAF41 0.50
04942 0.65
UB41 0.60
UBC4I 0.50
UBC81 0.40

UBF80 0.40
UBF89 0.35
UBL1 080
UBL21 0.65
UC92 0.40
UCC85 0.40
UCF80 -055
UCH21 0.60
UCH42 0.70
110881 0.40
UCL8I 0.60
UCL82 0-35
UCL83 0.60
UF9 0.40
11811 0.50
UF41 0.60
UF42 0130
UF43 0.60
UF80 0.35
11985 0.40
U989 040
UL41 0.65
17L84 0.40
11514 0.50
UM84 0-25
17115 0.75
UYON 0.50
171(11 1.00
17Y41 0.48
ITY82 0.50
UY85 0.40
V1.8631 2-00
VP41 0.75
VPI33 1-00
VR75/30

0-95
VR105/30

0.38
VR150/30

0.35
VU33 0-75
VU39A 0.75
V17111 0-75
VU120 1.00
VU133 0/5
W729 0.75
X65 0-55
X66 955
X76M 0-50
XCI1 1.00
X015 0-25
XC15T 0.40
XC23 000
XC25 0.35
X na-rgoo

1200
Z329 0435
Z70017 960
5700W 0.80
2719 0.25
Z729 0.30
2749 0135
5800U 2.00

OUR NEW 1971/1972 CATALOGUE IS NOW READY. PLEASE SEND STAMPED AND ADDRESSED QUARTO ENVELOPE FOR YOUR FREE COPY

PLEASE NOTE THAT VALVES LISTED ABOVE ARE NOT NECESSARILY OF U.K. ORIGIN
Head Office:
44a WESTBOURNE GROVE, LONDON, W.2
Tel.: 727 5641/2/3 A.R.B. Approved for inspection and
Cables: ZAERO LONDON release of electronic valves, tubes,

klystrons. etc.
Retail branch (personal callers only)
85 TOTTENHAM COURT RD.,
LONDON W.2.Tel: 580 8403 EXPORT PRICE LIST AVAILABLE FOR LARGE SCALE FOREIGN BUYERS

WE WANT TO BUY:
SPECIAL PURPOSE VALVES. PLEASE OFFER US
YOUR SURPLUS STOCK. MUST BE UNUSED.

TELEX 261306



APPOINTMENTS VACANT
DISPLAYED SITUATIONS VACANT AND WANTED: £9 per single col. inch.
LINE advertisements (run-on): 50p per line (approx. 7 words), minimum two lines.
Where an advertisement includes a box number (count as 2 words) there is an additional charge
of 25p.
SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract
is placed in advance.
BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, cio
Wireless World, Dorset House, Stamford Street, London, S.E.I.
No responsibility accepted for errors.

it

Advertisements accepted up to
WEDNESDAY, 12 p.m., 5th
APRIL for the MAY issue,
subject to space being available.

r
INSTRUMENT TECHNICIANS

We have vacancies in our Instrumentation Laboratory
for Staff Technicians with experience of the
installation and operation of test measurement systems,
incorporating mainly electrical/electronic instruments.
Candidates should have practical ability, and a
minimum educational standard of ONC or equivalent
and should preferably have served an apprenticeship
in electronics or as instrument mechanic.
The Company operate an excellent Pension Scheme
and assistance will be given with removal expenses to
Barrow.

This is not only an opportunity to work in one of the
most technically advanced Shipyards in the U.K. but
also to enjoy the amenities offered by the neighbouring
Lake District National Park.
Applicants should write, stating qualifications,
experience to date, age and present salary to: -

C. H. Purkiss, Staff Personnel Manager,
(Ref. S.149/IT,' DO), VICKERS LIMITED,
Barrow Shipbuilding Works, P.O. Box 6,
Barrow-in-Furness, Lancashire.

vicKers leaders, n marine technology
SHIPBUILDING GROUP

SURREY EDUCATION COMMITTEE

GIPSY HILL COLLEGE
Kenry House, Kingston Hill, Kingston upon Thames

TECHNICIAN
required for the Educational Aids Depart-
ment. Salary on Technical Scale 2/3, from
£1,038 to £1,395 plus £105 London allow-
ance. Qualification and experience in
electronics are expected. An interest in
photography or graphics would be
welcome.
For further details apply to the Senior
Administrative Officer at the College,
telephone 01-549 1141.

1752

CHARLES AIREY
ASSOCIATES LTD,.

of 155 Knightsbridge, S.W.1.
Have an ever changing register of vacancies
within the Electronics Industry.

Current vacancies include:
1. Development Engineers for Radio Paging

Systems.
2. Design Engineer for Colour TV to £2,500.
3. Post Design Services Engineer HF, SSB

Equipment to £1,800.
4. Installation/Maintenance Engineers for

communal aerial systems or wired
systems in Hotels.

5. Installation or commissioning Engineers
for PABX crossbar strouger or TXE2
exchanges.

Whatever your skills or experience, write or
telephone:

David Hilton or Judy Hortin
01-581 0286

Electronic
Test Engineers

Pye Telecommunications of Cambridge has immediate vacancies
for Production Test Engineers.
The work entails checking to an exacting specificationVHFUHF
radio -telephone equipment before customer delivery; applicants
must therefore have experience of fault finding and testing elec-
tronic equipment, preferably communications equipment. Formal
qualifications while desirable, are not as important as practical
proficiency. Armed service experience of such work would be
perfectly acceptable.
Pye Telecommications is the world's largest exporter of radio-
telephone equipment and is engaged in a major expansion pro-
gramme designed to double present turnover during the next five
years. There are therefore excellent opportunities for promotion
within the company. Pye also encourages its staff to take higher
technical and professional qualifications.
These are genuine career opportunities in an expansionist com-
pany, so write or telephone without delay for an application
form to:
Mrs. A. E. Darkin,
Pye Telecommunications Limited,
Cambridge Works, Haig Road, Cambridge.
Telephone: Cambridge 51351 Ext. 355

Pye Telecommunications Ltd
94

1734
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Shore jobs
for Radio Officers.

If you'd like a job ashore, at a
United Kingdom Coast Station, the
Post Office will start you off on £1,252.13
-£1,576.60, depending on age, with
annual rises up to £2,145.75 (compulsory
pension contributions are included in
these amountS). In addition you would
receive paymepts that can be as much
as £300 or more a year for attendances
during evenings, nights, Saturday
afternoons and Sundays. Opportunities
also exist for overtime.

There are good prospects for
promotion to higher posts.

You will need to be 21 or over, with
a 1st Class Certificate of Competence
in Radiotelegraphy issued by the
Postmaster General, or the Ministry of
Posts and Telecommunications, or a

Radiocommunication Operator's
General Certificate issued by the Ministry
of Posts and Telecommunications, or an
equivalent certificate issued by a
Commonwealth administration or the
Irish Republic.

Find out more by writing to:
The Inspector of Wireless Telegraphy,
IMTR, Wireless Telegraph Section (WW),
Union House, St. Martins -le -Grand,
London, EC1A 1AR.

rmp
Mee

Telecommunications

Electronics Service
Engineer for work on
digital/analogue data
recording systems

EMI Electronics Limited has a vacancy in its
Installation and Maintenance Division for an
Engineer to be responsible for the installation,
commissioning and maintenance of digital/
analogue data recording systems. He will be
based at Hayes, Middlesex, but the position will
involve work in the field in the U.K. as well as
occasional overseas visits.

Applicants, aged 25-45, should have reached
H.N.C. Electronics standard, and should be
conversant with tape transport mechanisms.

Starting salary will be up to £2000.00 per
annum, assistance will be given with removal
expenses. Company benefits include free Life
Assurance and a contributory Pension Scheme.
Please apply in writing, stating brief career
details, or ring :-

EMI R.C. Dwyer, Personnel Department,
EMI Limited, Hayes, Middlesex.
Tel. No. 01-573 3888 Ext. 2887.

1651

UNIVERSITY of KENT
AT

CANTERBURY
Applications are invited for the posts of EXPERI-
MENTAL OFFICER and TECHNICIAN in
PHYSICS for work on the development, con-
struction and maintenance of equipment associated
with research projects. Experience in electronics
would be an advantage. A degree would be

desirable but not essential for the post of Experi-
mental Officer and a national diploma qualification
desirable but not essential for the post of Tech-
nician. Appointments initially for one year with
the possibility of renewal, on scale £990-L1902 for
the post of Experimental Officer and £1041-£1410
for the post of Technician.

Application forms and particulars from the Assist-
ant Registrar, Faculty of Natural Sciences,

Chemistry Building, The University, Canterbury,
Kent, quoting Ref. A.5/72 for the post of Experi-
mental Officer and T.72/I for the post of Tech-
nician. Closing date 31st March.

1715

International leaders in Electronics, Records and Entertainment
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GRANADA TELEVISION
TRAINEE

SOUND ENGINEERS
We are looking for bright young men
to train as Assistant Engineers (Sound)
in our Manchester Studios. The people
we appoint will be electronics engineers
in the age range 20 to 25 years,
possessing at least a physics 'A' level
or an ONC in physics or electrical
engineering. Although short on practical
experience at a professional level, they
will be knowledgeable about the theory
of sound studio techniques and equip-
ment. They will also be able to
demonstrate an informed interest in
some field of music.
Appointments will be at a salary of
£1,670 per annum, increasing to £2,117
upon satisfactory completion of a nine
month training period.
We offer excellent working conditions,
including four weeks paid holiday and
generous Granada Group pension and
life assurance benefits.
Write with full details to:

Robert Connell
Granada Television
MANCHESTER M60 9E A

1708

ROYAL HOLLOWAY COLLEGE
(University of London)

Englefield Green, Surrey.

SENIOR
INSTRUMENT TECHNICIAN

for operation, maintenance and repair of scientific
instruments. Salary on the scale £1,398 - £1,707.
Applications together with the names and addresses
of two referees should be sent to the Personnel
Officer. 1721

NEVE
require an

Electronic
Design Engineer

to work on advanced circuits for pro-
fessional audio systems of which previous
experience is essential. A thorough back-
ground in the design of linear systems is
necessary, and a familiarity with analogue/
digital data processing techniques desir-
able. A good ear and an appreciation of
music would be an advantage. The
successful applicant must be able to act
on his own initiative. Good salary-
negotiable at interview.

THE SOUND OF NEVE IS

WORLD WIDE
Apply to:

Personnel Manager,

NEVE ELECTRONIC LABORATORIES
LIMITED

Melbourn, Royston, Herts.
Telephone: Royston 60776

Benefit from the
TV Cassette Revolution

In the fields of entertainment, education and industrial training, the future for
the Electronic Video Recording System is unlimited. The EVR Partnership,
consisting of ICI and CIBA/GEIGY, has established up-to-date facilities for
cassette production at Basildon and the people who join us now will benefit
from our growth and share in our success.

SENIOR MAINTENANCE ENGINEER
£2,420-£2,900 p.a. + shift pay.
To be responsible for the maintenance of a wide range of highly sophisticated
electronic equipment with the assistance of a team of maintenance engineering
staff. A minimum qualification of an HNC or its equivalent, together with
several years experience of the maintenance of television equipment is essential.
Knowledge of Quadruplex Video Tape Recorders and Flying Spot Telecine
equipment would be advantageous.

ELECTRON BEAM RECORDER ENGINEER
£2,000-£2,400 p.a. + shift pay.
To be responsible for the maintenance of Electron Beam Recorders used to
produce master film from television signals. Applicants must be qualified to at
least HNC level and have experience in the design or maintenance of video
equipment using modern semiconductor circuit techniques. Some experience of,
or recent training in television engineering, electron physics, vacuum engineering,
photography and servo systems would be an advantage. Detailed training will
be given to well qualified engineers having a very good knowledge of the
principles, but lacking in practical experience of some of the techniques
mentioned above.

Video Recorders and
Telecine Equipment Staff
ENGINEER
£2,000-£2,400 p.a. + shift pay.
To be responsible for the setting up, first line maintenance and operation,
including some editing of video tape recorders and telecine equipment. Experience
of the operation or maintenance of similar equipment and the good understanding
of colour television principles is essential. An HNC or its equivalent is desirable.

ASSISTANT ENGINEER
£1,600-£1,960 p.a. + shift pay.
To work with the Engineer on the same operational tasks. A minimum qualifica-
tion of ONC or its equivalent, together with a good understanding of colour
television principles is essential. Some previous experience of the operation or
maintenance of television studio equipment is desirable.
All these posts involve shift work at our new Processing Station at the new
town of Basildon. Salaries, working conditions and opportunities for promotion
are excellent and for most of the people who join us, there are houses available
to rent.

Suitably experienced people are invited to write, quoting Ref: MM4/WW, giving
details of their qualifications and experience, to:

211111111

The Personnel Manager,
EVR Processing Station,
Christopher Martin Road,
Basildon, Essex.

An ICI and CIBA/GEIGY Partnership

1742
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Opportunities
with Redifon

in Radio
Communications

Experienced Test Engineers are invited to
write to Redifon with regard to vacancies in

our Test Department at Wandsworth.
The salary range for these positions is £1 ,287-
£1,749 plus. The Company is engaged in the
design and manufacture of a wide range of
radio communications and allied equipment
from military pack -set to broadcast transmitter,
including communications receivers, M.F.
beacons, teleprinter terminals, complete radio
office installations for the Merchant Marine
and mobile H.F. S.S.B. stations. Our Test
Engineers have sound technical. knowledge
coupled with good practical experience in the
alignment and test of H.F. and V.H.F.

Communications equipment.
The work is varied and interesting and offers
excellent opportunity to broaden experience
in semiconductors S.S.B. and Frequency

Synthesis.

Please write to: G. F. Rice , Quality Manager
(Dept. P) Redifon Telecommunications Ltd.,

Broomhill Road, Wandsworth SW18 4J0.
or telephone The Recruitment Officer

01-874 7281

[REDIFON
A MH,i, 1,.any of th. 1-1,1111tisH, 1970

TEST ENGINEERS
The leading U.K. Manufacturers of high grade T.V. monitors and ancillary T.V. studio

equipment require Test Engineers for their rapidly expanding test department.
Situated in the Berkshire town of MAIDENHEAD the company offers pleasant working

conditions, good salaries, and a friendly environment.
Duties will cover the testing of our complete range of equipment.
Previous experience on television equipment is not essential but candidates must have

a thorough knowledge of electronics and testing procedures.
Reply to:

PROWEST ELECTRONICS LTD.,
Boyn Valley Road, Maidenhead, Berks.

Telephone: Maidenhead 29612 1740

H.M. GOVERNMENT COMMUNICATIONS CENTRE
has vacancies at Hanslope Park for

TELECOMMUNICATION
SCIENTISTS/ENGINEERS

Posts are available in teams engaged in the development and trials of communication equipments.
Experience in Audio, RF, VHF, UHF or Digital techniques is required. Age: 25-35 years.
Qualifications: A Degree in Telecommunications or Electronics is preferred, HND or C & G Full
Technological Certificate acceptable. Experience: 3-5 years work in communication or electronic
design. Salary: Depends on qualifications and experience. Normally in the range of £1,810-
£2,350 p.a. but a few Senior posts are available for exceptional candidates. Applications:
with personal details, qualifications and experience to:

Personnel Officer,
HMGCC, Hanslope Park, Wolverton, Bucks. 1704

FOREMOST
0 IN THE AO

UNITED A.

KINGDOM PA

IN CONSTANT TOUCH WITH
EVERY EMPLOYER OF
EXPERIENCED ELECTRONICS
ENGINEERS

Our professional placement
service is specialised, con-
fidential and completely
free

Phone us at any time or write
quoting EW 103

ELECTRONICS
APPOINTMENTS LTD
NORMAN HOUSE

105.109 STRAND LONDON) WC 2
7,01.83e 5557

HI-FI FANATIC NEEDED
We need a Readers' Queries Manager who can
deal with a wide variety of readers' problems
concerned with hi-fi. The applicant must have a
detailed knowledge of current audio and radio
products both from the technical and buying view-
point. He will work in conjunction with two of
Britain's leading hi-fi magazines.

The ideal candidate will be under 30 and will have
had experience of the hi-fi industry from either the
retailing or the production sides. He must be
capable of putting his ideas on to paper in a brief
and concise fashion and must also be able to show
that he is an enthusiast for high quality sound
reproduction.

Salary is negotiable. Write to Box No. 1713.

BUSINESS OPPORTUNITY
Earn a substantial extra income through a fascinating
part-time business of your own that you could share
with your wife and operate from your own home.
This is an outstanding business opportunity with rewards
exceeding £5000 per annum at the higher levels. We
are looking for organisational and managerial ability.

Telephone for an appointment
VISTA MARKETING MAIDENHEAD 28734

1728

Small specialist electronic manufacturing
company requires

TEST ENGINEER
with good basic understanding of transistor
pulse circuitry. Interesting and varied work.
Commencing salary around c1,500.

Hounslow 01-5 70 4065 1730

University of Newcastle upon Tyne
Department of Photography and

Teaching Aids Laboratory
Film and Television Section

ENGINEERING MANAGER-
TV and FILM

Required, as soon as possible, to assume overall
responsibility for the operational availability of black
and white studios and mobile unit, advise on setting
up, maintaining and operating additional small scale
facilities in a number of separate teaching departments,
and to organise the training of academic and technical
staff within the University, and occasionally from else-
where, in the operation of CCTV equipment. A degree
or HNC with endorsement or similar qualifications are
desirable, with studio and O.B. experience with the
BBC or ITV or a large CCTV studio operation in a
responsible operational engineering role in both sound
and vision. The ability to undertake practical CCTV
and helical scan VTR engineering work personally
during programme recording and editing is essential.
Salary on the scale £2,040 to 13,003 (to be revised
under recent salary award). Membership of
F.S.S.U. required.
Applications (3 copies) giving full details of qualifica-
tions and job experience with the names of three
referees should be sent not later than 29th March, 1972
to The Registrar, The University, Newcastle-
upon-Tyne NEI 7RU, from whom further particulars
may be obtained. Please quote reference W.W.

1718
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REDIFON TELECOMMUNICATIONS LTD., require
fully experienced TELECOMMUNICATIONS TEST

ENGINEERS and ELECTRONICS INSPECTORS. Good
commencing ,salaries. We would particularly welcome
enquiries from ex -Service personnel or personnel about
to leave the Services. Please write, giving full details
to-The Recruitment Officer, Redifon Telecommunica-
tions Ltd., Broomhill Road, Wandsworth, S.W.18. [21

TECHNICIAN with some experience of electronic
engineering required for postgraduate department

concerned with experimental media. Interest in develop -
of light and sound visual media an advantage. Starting
salary between £1,200- £1,250pa according to qualifica-
tions and experience. Please send full details of age,
training and previous experience to the Assistant
Registrar (Administration), Royal College of Art,
Kensington Gore, London, SW7 2EU. [1706

SITUATIONS WANTED
ENGLISH Radio Technician, ex-R.E M.E., and

Danish Electronic Technician interested in spare -
time service department, based in Denmark, for an
electronic firm exporting to Europe. Box No. 1732.

ARTICLES,FOR SALE

BRAND NEW TO FULL SPECIFICATIONS ALL DEVICES
GUARANTEED

10p each: 0071, OC45. 15p each: ME1001, ME1002, ME2001,
ME2002, ME4001, ME4101, ME4103, ME4104, ME9003.
17ip each: ME4002, ME4102, ME6003. 209 each: ME0404,
ME0404-1, ME0413, ME0414, ME4003, ME6001, ME6002,
ME6101, ME8001, ME9002, ME9021, ME9022. 220 each:
ME0404-2, ME9001. ISp each: ME0493, ME1100, ME1120,
ME3001, ME3011, ME6102, ME8002, ME8003. 249 each:
ME0411, MT0414, MT4104. 259 each: ME0401, ME0402,
ME0412, ME0463, ME0491, ME0492, MT0413, DIT4103.
279 each: 31E501, ME3002, MT0404, MT6003. 80y each:
ME0461, ME0462, MT0404-1, DIT6001, MT9003. 849 each:
ME502, MT0404.2, D1T3011, DIT6002. 88p each: ME503,
MESH, MP8121, DIT0411, MT0463, D1T4101, MT9002.
Quantity Price List available for industrial and trade users.

CASH WITH ORDER
ELECTRONIC SUPPLIES, P.O. BOX 218, LONDON NW.

AARVAK ELECTRONICS. 3 -channel sound -light
converters, £17. Strobes, £16. Rainbow Strobes,

£132.-74 Bedford Avenue, Barnet, Herts. 01-449 1268.
[19

AQUANTITY of new EMI Vidicons type 9677C and
9677M, 35% off list price, also a number of

Grundig CCTV Cameras, Pan & Tilt unit, various
lenses, GPO approved line transmission amplifiers for
CCTV along standard GPO lines. Also two broadcast
standard 14in. Monitors. Tel. 794 7350 during office
hours. [1701

AUDIO MIXER UNITS AND KITS, Partridge Elec-
tronics, Dept. WW12, 21-25 Hart Road, Thundersley,

Benfleet, Essex. Tel. South Benfleet (STD 037-45-3256).
For more details see W.W. March issue. [22

ARMATURE winding machine. Automatic winding
by electrical and hydraulic programme, fitted with

electronic digital counter. To clear £30. Also "QUICK -
WAY" armature winding machine with manual switch-
ing. To clear £25.-102 Parrswood Road, Withington,
Manchester 20. Tel. 061-224 3553. [1672

BATTERY
CHARGERS. Heavy-duty 15amp model

240 volt A.C. will charge 6 volt, 12 volt, 24 volt
batteries at 5 variable charging rates. Fitted 0-20amp
meter, fuse, variable control on/off switch, all leads.
Completely ready for use. Guaranteed "MALDEN" Unit
sent by return B.R.S. £16.50.-Malden Transformers,
134 London Road, Kingston -on -Thames. Tel. 546-7534.

[1723

COLOUR TV Camera (Studio), complete with lenses,
tubes and cables. In perfect working order.

Bargain £1,000. 01-229 0898 day or 01-907 0548 evening.
[25

COLOUR, UHF and TV SERVICE SPARES. SPECIAL
OFFER VARICAP Electronic tuned transistd. UHF

tuners ELC 1043 incl. connection data £4.50 P/P 25p.
Chrominance Delay Line DL1 £1.95 P/P 25p. Lumin-
ance Delay Line £1.30 P/P 25p. Colour Monitor Decoder
Panels designed to BBC standards incl. circuit data,
Pal Filter and Delay £6. Chrominance £6, Luminance
£4.50, Encoded video input £2.50, P/P 25p (or set of
4 £17.50 P/P 35p). Also quantity Colour TV Camera
panels and asstd. manufacturers' surplus Colour receiver
panels. Plessey Colour scan coils £5.75 P/P 35p, Con-
vergence coils £3.80 P/P 25p, Blue lateral £1.25 P/P
10p (or complete set £10 P/P 50p). Mullard type colour
Scan coils £3.50 P/P 35p. Latest convergence coils for
electronic control of static convergence £1-75 P/P 25p.
Leading Brit. maker Colour LOPT assy. incl. EHT out-
put and focus control £3.50 P/P 35p. Integrated tran-
sistd. decoder unit incl. circuits £1.25 P/P 10p. Con-
vergence board coils AT4040 25, 55, 79, 25p P/P 10p.
B9D valve bases for colour valves and PL500 series
121p P/P 5p UHF tuners transistd. incl. slow motion
drive, indicator £3-95. CHF transistd. push button
£5.25. Knobs 40p. UHF/VHF basic integrated tuner
£3.95. Cyldon UHF valve tuners £1.50. all tuners
P/P 25p. UHF list available on request. Transistd.
UHF/VHF IF panels £4.75 (or salvaged £2.50) P/P
25p. MURPHY 600/700 series complete UHF conversion
kits incl. tuner, drive assy., 625 IF amplifier, 7 valves,
accessories housed in cabinet plinth assembly £7.50 P/P
50p. SOBELL/GEC 405/625 Dual standard switchable IF
amplifier and output chassis incl. cct. £1.50 P/P 30p.
PHILIPS 625 IF amplifier panel incl. cct. £1.00 P/P
25p. VHF turret tuners AT7650 incl. valves for KB
Featherlight, Philips 13TG170, GEC 2010 etc. £2.50,
PYE miniature incremental for 110 to 830, Pam and
Invicta £1.95, A.B. miniature with UHF injection
suitable KB, Baird, Ferguson, 75p, Ekco, Ferranti,
Plessey push button with UHF injection £1.00, all
tuners P/P 25p. New fireball tuners Ferguson, HMV,
Marconi £1.90 P/P 25p. Large selection LOPTs, Scan
coils, FOPTs available for most popular makes. PYE/
LABGEAR transistd. Masthead UHF Booster £5.25,
Power unit £3.25 Lagbear "Triset" 3 outlet UHF/VHF
distributor amplifier, mains operated £6.50 P/P 25p.
MANOR SUPPLIES, 172 WEST END LANE, LONDON,
16.W.6 (No. 28, 59, 159 Buses or W. Hampstead Tube
Station). MAIL ORDER: 64 GOLDERS MANOR DRIVE,
LONDON, N.W.11. Tel. 01-794 8751. [60

RADIO OPERATORS
DO YOU HAVE

PMG I, PMG II, MPT, 2 YEARS OPERATING EXPERIENCE?
POSSESSION OF ONE OF THESE QUALIFIES YOU FOR CONSIDERATION

FOR A RADIO OPERATOR POST WITH THE COMPOSITE SIGNALS ORGANISATION
On satisfactory completion of a 7 month specialist training course, successful applicants are

paid on scale rising to £2000 pa; commencing salary according to age -25 years and over £1453
pa. During training salary also by age, 25 and over 1152 pa with free accommodation.

The future holds good opportunities for established lie pensionable) status. service overseas
and promotion.

Training courses commence every January, April and September. Earliest possible application
advised.

Applications only from British -born UK residents up to 35 years of age 140 years if expectionally
well qualified) will be considered.

Full details from:

Recruitment Officer
Government Communications Headquarters

Room A/1105
Oakley Priors Road

CHELTENHAM Glos GL52 5AJ
Telephone: Cheltenham 21491 Ext 2270 92

Offices
BRENTFORD ELECTRIC LIMITED

require the following personnel:-

AN ELECTRONICS DESIGN ENGINEER
to augment an enthusiastic team engaged on a variety of projects in power regulation. Applicants
should be Graduate Electronic Engineers with several years industrial experience and preferably
some familiarity with closed loop controls, logic circuits,Thyristor circuits or operational amplifiers.

Hours: 9.00 a.m. to 5.10 p.m. Mondays to Thursdays, and
9.00 a.m. to 4.40 p.m. Fridays. (37 -hour week)

Apply: Personnel Services,
Brentford Electric Limited,
Manor Royal, Crawley, Sussex. Tel: Crawley 27755 1703

*ARTICLES FOR SALE*

RADIO TELEPHONES
50 STORNO CGIM33C FM 12v 68-88mHz 616 25 PYE RANGER 2202 AM 12v 68-88mHz L20
10 COSSOR 103BE FM 12v 88-108Mhz .. 616 10 PYE VANGUARD AM2SB 12v 68-88mHz C40
4 COSSOR I44AE AM I2v 68-88mHz 616 10 PLESSEY PTR61E AM I2v I16-132mHz 616
2 COSSOR 104E2 AM 12v 2-8 mHz £100 6 STC STR9Z AM 24v I I5-145mHz £100
2 COLLINS 185-4C AM 24v 2-I8mHz L200 10 STCSTRI2D AM 24v I 18-13ImHz £100

T1154 X1155 & SPARES. LARGE QUANTITY EXPECTED IN DURING MARCH.
CRYSTALS

Over 20,000 in stock between 2 & 19mHz, most styles available; from LI each. Terms. Cash with order.
Retail shop counter sales & mail order (corr. inc. above). S.A.E. all enquiries.

BAGINTON ELECTRONICS
MARKET CORNER, BAGINTON, COVENTRY, WARKS.
Also at Coventry Airport. Phone Coventry (0203) 302668

1745

WITWORTH
TRANSFORMERS

Line output transformers

Manufacturers of the largest range in the country.
All makes supplied. Free catalogue.

Modern BAIRD, BUSH, GEC, PHILIPS
Replacement types ex -stock.

For "By -return" service, contact your nearest Depot:
Phone: 01-94E1 3702

TIDMAN MAIL ORDER LTD.
Dept. W.W., 236 Sandycomhe Road, Richmond, Surrey

VALVES, TUBES, CONDENSERS, RESISTORS, RECTIFIERS
and FRAME OUTPUT TRANSFORMERS also stocked.

CALLERS WELCOME. 90

GUARANTEED COMPONENT BARGAIN
COMPACT British manufacturer,

C90_ CASSETTE
1 at 54p, 3 off 50p
each, 10 off 46p each.

BC107 /8 /9 9p; BC147 /8/9 10p; BC157 /8 /9
10p; BC142/3 30p; 40361 38p; 40362 42p;
2N3055 50p; BYZ13 21p.

Tantalum capacitors-wide range-quantity
inquiries invited
Free UP p. & p. above 50p min. order.
Send or telephone 01-556 0340 for lists.

GOLDTECH ASSOCIATES (Main Order),
27 Hoop Lane  London  NW11 8JN 1747
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EX -RENTAL TVs (UNTESTED)
Complete with 13 channel tuners. Good cabinets.
Carriage 81.50 extra.

19"21" slimline (110° tube) 15.00
23" slimline .. 1740
19" BBC 2 sets .. .. 50

Tubes Ex -Equipment Tested
SINGLE PANEL

19"/21" any type
23" any type

TWIN PANEL (BONDED)
19" bonded .. E5 00

All tubes add £1 carriage.

[300
. £4 00

VALVES EX EQUIPMENT
EON SP 30L15 121P P1.36 221P
EBF139 I21p 30P4 121p PI,81 tytp
ECC82 124p PC97 174P PY81 15p
EC180 7i p PC1786 17 i P PY800 ISp

EFS() 12/o PC84 710 PY82 7)p
EF85 121p PCF80 yt 0 PY83 224p

EF183 !lip PC 89 !lip U191 s 174p

EF184 12412 PCL85 221p 6F23 171p

EY86 171p PCL82 I71p 30PL1 221 P

30PL13 20p PCL86 flip 30P12 20p
630LZ 121 P PCL83 121p 30F5 10p

Add 2)p per valve p. and p. Orders over £1 p. and P.
free

UHF TUNERS
For Ferguson 850. 900 chassis, adaptable for most
U.H.F. chassis 8230. p. p. 50P.

SLOT METERS
Smiths reconditioned switchmaster 1 RII. Decimal-
ized. Perfect working order. 12 for 125 delivered.
For sample send £2.50 c.w.o.

TRADE DISPOSALS (Dept. T.S.'W.W.),
Thornbury Roundabout. Leeds Road. Bradford.
Yorks. (Tel. 0274/665670)

91

A UNIQUE

.,.,4i A FROM THIS

CONVERTIBLE
TROLLEY

N 0 TO THIS IN
csb' --- SECONDS

16-41°

Details from Dept WW2

Sheffield Steel Products Ltd.
Sheffield S9 1RU Tel(0742)41235

FOR SALE
1 -Fernseh 16 mm Telecine machine

including Bauer projector, spares
and film winder.

1 -Intertherm R.F. Generator, type
1P60/14/30M serial No. 1158,
30KW, 350/550 KHz.

1 -Plating through hole equipment
ref. 286/1 with 400 amp rectifier
system, one tank No. 6 and No. 8
tank.

1- Liquid Helium plant.
1- 3001ine board telephone exchange.

Various surplus stores items.
Price -subject to negotiation.

Contact: J. J. Seymour,
Morley 5544 1712

PLAYBACK MACHINES £3
These machines made by Clarke & Smith were formerly
used as "Talking books for the bled" and contain a
sensitive (20µV) amplifier with tone and volume controls
using 2xECC83, EL84, EZ80, also incorporating a tone
detector. Output is 2 watts into 7 x 4" 3 ohm speaker,
with jack socket for extension. Original deck with
solenoid operation uses single 4 -pole AC motor, and the
unit is enclosed in a polished wood cabinet 13* x 145 x 9".
ONLY L3 +LI carr. Ferrograph simultaneous double
channel tape recorder in cabinet or can be rack moun-
ted L50. Dawe 1201B stroboscope L35 (CI). Marconi
TFI44G Sig. gen. 85kHs-25MHz LI2 (C2). Doran DC
potentiometer 104V -1.8V LI5 (CI). Power unit 100-
I36V in 3V steps at IA, standard mains ilp Li (80p).
Wavemonitor G302, scope needing PSU, 16 (L2).
TF5I7F L12 (LI). TF885, immaculate L30 (L2). NEW
COMPONENTS: 12x13C108 LI; 4x2N3055 [2: 7xBFY51
LI; 5/K10000V/50V LI; 10)(470AF/25V El ; 7x1000µF/25V
LI; 8µF/2500V, boxed Ll (40p). Ferric Chloride crystals
in sealed I lb. packs, 30p (15p), 10 lbs. [2.50 (40p).
Resistors: l".. 3p; 2"1, 2p; 5 % I p. (Postage in brackets).
SURPLUS COMPONENTS AND EQUIPMENT PUR-
CHASED. LIST FREE. Hotline to GREENWELD:
01-777 2001.

GREENWELD ELECTRONICS (W9),
24 Goodhart Way, West Wickham, Kent

CALLERS WELCOME,
PLEASE PHONE FIRST
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CUT THE COST OF SERVICING WITH LONG LIFE

TOSHIBA VALVES
LOOK AT THESE PRICES AND MAKE
YOURSELF POUNDS MORE PROFIT

Type Goods P. Tax Total
EB.91 140 Sp 190
ECC.82 220 7+9 30p
E F.80 200 7p 270
EF.183 28p 9IP 37fp
EF.I84
EH.90

28p
250

9IP
9IP 34p370

PCC.I 89 310 lip 420
PCF.80 251p 13IP 34p
PCF.86 30p 100 400
PCF.80I 324p I I p 43p
PCF.802 314p 11 p 425p
PCL.82 25fp 84p 34p
PCL.84 25fp 85p 34p
PCL.85 28p 9I 374p
PCL.86 280 10pP 380
PFL.200 391p 130 53p
PL.36 400 14p 540
PL.84 Zip 7p 28p
PL.504 42p 140 560
PL.508 475p 16p 630
PL.509 72p 240 960
PY.500A 47fp 16p 630
PY.800 22p 7IP 29p

Subject to settlement discount 5 per cent of Goods
content 7 days and 2 per cent monthly

Toshiba valves are being used extensively by major
national companies. Here is your opportunity to
take advantage of the savings to be made.

Write or 'Phone
COMBINED PRECISION COMPONENTS (PRESTON) LTD.
3 Moor Park Avenue, Preston, PRI 6AS, Lancashire.
Tel. Home Salesifivision, Preston 0772 56347. Export

Division, Preston 0772 541S7
New Price List from 20th August 82

G.W.M. RADIO LTD.
D11/13. Approx. 10 tons of ancillary
equipment including Aerial Matching
Units, Operators Control Units, etc.
HMI00/150 a quantity of units and
spares. High Voltage variable vacuum
capacitors by Jennings, types UXCF
and VMMHC in various capacities.
All in good unused condition. Enquiries
invited.

Mr. L. C. Grout, 40/42 Portland Road,
Worthing, Sussex. Tel.: 0903 34897

1739

PRECISION
POLYCARBONATE CAPACITORS
Fresh stock - Fully tested

Close tolerance capacitors by well-known manu-
facturer. Good stability and very low leakage.
All 63V d.c.
0.47/IF: ±5% 30p: ±2% 40p; ±1% SOp
1.0µF: ±5% 40p; ±2% SOp; ±1% 60p
2.2µF: ±5% 50p; ±2% 60p; ±1% 7Sp
475F: ±5% 70p; ±2% N/p; ±1% 115p
10k/F: ±5% 110p; ±2% 140p; ±1% 180p
15µF: ±5% I60p; ±2% 210p; ±1% 270p

P.R. SCORPIO IGNITION SYSTEM
Special 1/SF 400V c.c. capacitor for use in place of
two existing 0.47/iF 1000V d.c. units (C6 and C7).
Does the job of both. Size 2" x 1". Price 4Sp each.

Post and packing Sp on all orders.

V. ATTWOOD
P.O. Box 8, ALRESFORD, HANTS. 1726

ELECTRONIC EQUIPMENT
Hewlett Packard 400D Valve Voltmeter.. L50
Hewlett Packard 200D Wide Range Oscilloscope

5Hz-600KHz .. Each £4S
Hewlett Packard 130C Oscilloscope 200uVicrn

Sensitivity . L100
Hewlett Packard 203A Variable .P.hase 'Function

Generator 000005Hz-60KHs. Sine and Square
Wave [250

Hewlett Packard 3734A 5M1-1. 5 digit Multi func-
tion Counters .. .. Each [80

Hewlett Packard 21 IA Square Wave Generator
LSO

General Radio 1554A Sound and Vibration
Analyser .. E150

General Radio 1564 Sound and Vibration
[250

General Radio 1562 Sound level Calibrator .. £85
General Radio 1350-A Generator -Recorder

Assembly ..
General Radio I I 42-A Frett.Meter . and Discrmin-

ator 5Hz-1.5MHz .. £65
Solartron 546 Oscillator 25Hz-500KHz [30
Solartron D0905 Stabilised amplitude Generator £30
Solartron CDI 015 Oscilloscope .. LSO

Solartron CDI 012 Oscilloscope B.W. 25MHz .. [65
Solartron CD! 400 Oscilloscope DIE B.W. I5M Hs 1170
Thorn W.112 Off Air Television Receiver.. .. E45

Advance 78B A.C. Millivoltmeter E25

Advance 77B A.C. Millivoltmeter OS
Gresham Lion Wave Form 625 Line Pulse and Bar E100
C. Lyons PG33 Pulse Generator .. L200
Radiometer MS27de FM -AM Standard Signal

Generator 03 to 240MHs. Virtually new .. £325
Airmec 859 Auto continuity tester .. £75
Wayne Kerr A321 Wave Analyser 204.1201(Hz E125
Tektronix Plug-in CA L: K: B: D: 3AI

383, etc. .. from
Hewlett Packard Plug-in 1732A [25
Epsylon MRI200 Brand New Magnetic Data

Recording Systems. (Send for descriptive

Other equipment available includes Vibration Equip-
ment, Tape Decks, P.S.Us., Printers, etc.
GOOD QUALITY INSTRUMENTS ALWAYS NEEDED ALSO
ENVIRONMENTAL EQUIPMENT. CONSULT US BEFORE

YOU DISPOSE OF YOUR SURPLUS EQUIPMENT.
Equipment for hire at Competitive Prices.
Export Buying Agents of Instrumentation and
Research Equipment for Overseas Customers.

MARTIN ASSOCIATES
Myrorian, Greensward Lane, Nr. Reading, Berks.
Tel: ARBORFIELD CROSS 610 or WEST FOREST4896

1746

rg,v..E. LOW COST
FULL SPEC

FOR IMMEDIATE DELIVERY

1-24 25-99
P. P

7400 16 14
7403 16 14
7410 16 14
7413 26 24
7420 16 14
7430 16 14
7440 16 14
7450 16 14

1-24 25-99
P. P.

7473 36 34
7474 36 34
7475 41 39
7476 36 33
7490 69 64
7492 69 64

74121 53 48
74141 90 85

ELEKTRON SUPPLIES
259 CARDINGTON RD., BEDFORD

I FRMS C W 0 FREE POSTAGE OVER 15
FOR SMALLER ORDERS ADD 7P

QUOTES GIVEN : MONEY REFUND GUARANTEE

11A111311S alaCIIIEliN
Numerical indicator 3015F 0-9DP, 5v 8mA bar CI 99.
Socket 35p. 7447 Driver L1.29. Nixie 180v 0-9 DP LI .25.
Light Emit Diodes. Visible red 2v 67p. Infra -red [1.49.
IC Photo Detector/amp 44p. SCR 400v 4a 67p.
709 3I p. 741 34p. 3.5W AF IC amp LI .49. TTL Gates ISp.
74N Full range available. DIL Sockets 14/16 Pin 12p.
BC 107/8/9 lip. BC177 12p. ME 0404-2 18p. 2N3055 49p.
Zeners 400mW 12p. la Rects. 50v Sp. 400v 9p. Data 7p.
FREE List s.a.e. All brand new, money back guaranteed.
C.W.O. P.P. U.K. 7p. P.O. Box 29, Bracknell, Berks.

1727

TRIACS-ISOLATED CASE
No. 410 10A, 400V, TO -220 plastic L115
No. 415 ISA, 400V, TO -220 plastic LI .95
No. 430 30A, 400V, TO -3 surface mtg. £4.30
No. 406 6A, 400V, TO -5 non -isolated 80.87
No. 425 25A, 400V, Stud non -isolated E3-00
No. 031 ±30V trig. diode. Pk. of 5 E1.00
Discount: 10-29 10%; 30-99 15%.
Bulk prices (100-100K) on request.
P. & P. 7p under LS. C.W.O. only. 48 hr. service.

OPTECH ELECTRONICS
Stanmore, Middx. HA7 4JP

1722

WW -098 FOR FURTHER DETAILS
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BEAT THIS FOR VALUE. Guaranteed tested and
Individually boxed ex -equipment PL504's at 171p

each. PL36, PCL85 at I5p each. PCL82, PCL83, PCL84
at 10p each. P&P 4p per valve, 12 or over 21p per
valve, orders over £3 free. Other types available,
S.A.E. list. SAME DAY SERVICE. L. & D. Components
Ltd., 71 Westbury Ave., London, N22 6SA. 01-888 2701.

[1709

BUILD IT in a DEWBOX quality plastics cabinet
2 in. X 21 in. X any length. D.E.W. Ltd. (W.).

Ringwood Rd., Ferndown, Dorset. S.A.E. for leaflet.
Write now-Wght now. [76

.COLOUR TV I.C.'s, full range. Countless bargains,
-.' i.e. AD161/162 pair 60p. F.M. modules as before.
Set MPX Coils 75p. Set AM Coils plus ferrite aerial and
oscillator £1. Set P.M. I.F.'s (6) £1. P&P 6p. Full
details in our new illustrated 1972 Catalogue 20p post
free. M.P. Dept., Chromasonic Electronics, 56 Fortis
Green Road, 1410 3HN. [20

EX. BBC outside broadcast equipment consisting of
line transmission amplifier, mixer and power supply

£95 ono. 2 new Grundig light beam telephones, £180.
Tel. 794 7350 during office hours. [1702

LADDERS, 20ft.. £7.80. carr. 80p. Leaflet. Callers
welcome. -(Dept. W.W.W.), Home Sales, Baldwin

Road, Stourport, Worcs. Tel. 02-993 5222 order C.O.D.
Answer phone installed. [26

"ikii G. SCROGGGIE (Cathode Ray) disposing of lab.
Brenell Mk. 5M recorder. Leak Sandwich speaker,

GR Precision variable capacitor, Precision 3/30/300 volt-
meter, Elliott precision 0-44 wattmeter, stabilized power
unit -95 to +500 V, bridge detector -amplifier, Campbell
frequency bridge, insulation meter, low ohmmeter, GR
audio power meter, R1155A receiver, components, etc.
Tel. 01-460 6360. [1717

PRINTED Circuit Board in 6 standard widths. 2 in.,
21 in., 3 in., 31 in., 4 in and 5 in. X any length.

1/16 in. Fibreglass 2p per 3 sq. in. Paxolin 1p per
2 sq. in. P. & p. 5p per order. S.a.e. quotations for other
sizes and quantity discounts. -J. Knopp, 11 Connaught
Gardens, Braintree, Essex, CM7 6LY. Tel. Braintree
25254. [1725

DYE V.H.F. Radio Telephone comprising Type AM27F
base station and 14 Cambridge mobiles. Further

particulars from the Water Engineer, Plastirion, Russell
Road, Rhyl. Tel. Rhyl 2254. [1724

SERVICE
Sheets (1925-1971) for TV's, Radios, Tran-

sistors. Tape Recorders, Record Players, etc.; over
8,000 models available. S.A.E. enquiries Hamilton Radio,
54 London Road, Bexhill -on -Sea, Sussex. Tel. Bexhill
7097. [18

SONY CV2000B Video recorder and CVM306BP
monitor complete with manual and spare tape plus

two Murphy monitors, £315 o.n.o. Brighton 778191 or
Rustington 3137 (evenings). [1731

SPECIAL RESISTOR offer due to the enormous
response to our last offer. Here is another bargain,

250 for £1 E24 series 4.7 ohms to 10M AW and 1W
5 per cent and 10 per cent mixed. Your selection, but
subject to a maximum of 20 different values, and no
more than 50 of any one value.
stock the nearest will be sent. Note no quantity dis-
count allowed. All goods as previously advertised in
March issue Wireless World. COMPONENT FACTORS, .
P.O. Box 18, Luton, Beds.
SURPLUS Electric Cable. 3 core rubber covered

28/0076 (100 yd coils) £4.00 per roll. 50p postage.
3 core rubber covered 28/0076 (500 yard coils) £15.50
per roll. Free. 3 core PVC Black 14/0076. (100 yd coils)
£3.50 per roll. 25p. Single core PVC slat. 14/0076.
(100 yd coils) £0.60 per roll. 10p. 3 core PVC Black
flat 28/0076. (100 yd coils) £3.50 per roll. 25p. Single
core PVC black. 14/36. (100 yd coils) £0.50 per roll.
10p. Instrument Case Strap. 5/16in. wide nylon black.
(100 yd coils) £0.50 per roll. 10p. Broxbourne Eng. Co.,
Salisbury Road, Hoddesdon, Herts. Telephone Hoddes-
don 63666. [1689

SURPLUS to requirements, HT rectifiers, diodes.
Mullard by 127 1200 P1V lamp, 1/49, 12p; 50/99 10p;

100/1.000 9p. Mullard OC 45, 1-99 10p; 100-500 7p,
500 up 5p. Cash with order, P&P 10p. J.D.A., 219
Gloucester Road, Croydon, CRO 2DW. [1733

TELETYPE PUNCH £40, disk memory £20, also odd
cores stores, connectors and ICs. 01-262 6058 evenings.

(1737
TWIN POWER SUPPLY PANELS, semi -stabilised,

contains 2 X Texas IB10J10 Silicon Bridge Rectifiers,
100 P.I.V. at IA; 1 X Mullard OAZ225 Zener Diode,
7'5V, 10W; 1 X I.T.T. Zener Diode, 5.1V, 1W; 5 X
Texas IS121 Silicon Diodes, 150 P.I.V. at 200mA.
Electrolytic Capacitors, 2 X Plessey 1,000 microF, 25V;
2 X 50 microF, 50V; 2 X Mullard 250 microF. 25V;
2 X Mullard 640 microF, 25V. Circuit details supplied.
A very definite bargain £1, post 10p.-Elekon Enter-
prises, 12A Tottenham Street, London, W1P 9PQ. Tel.
01-580 7391. [1719

VACUUM is our speciality. New and second-hand
rotary pumps, diffusion outfits, accessories, coaters,

etc. Silicone rubber or varnish outgassing equipment
from £40. V. N. Barrett (Sales) Ltd., 1 Mayo Road,
Croydon. 01-684 9917. [29
VHF KIT 80-180 mHZ receiver, tuner, convertor.

Transistorised, remarkable performance. £4 or
s.a.e. for literature. Johnsons (Radio), St. Martins Gate,
Worcester, WR1 2DT. [99

WIRELESS WORLD twenty-one bound volumes
1950/71, excellent condition. £50 O.N.O. Box W.W.

1711 Wireless World.
4 COSSOR CC 303 A.M. High Band 20watt Mobile

V.H.F. Radio Telephones 121 Kc/s channelling,
£65 each. 15 Cossor CC 15 A.M. High Band 15watt
Mobile V.H.F. Radio Telephones 25 Kc/s channelling
(suitable for conversion to 121 Kc/s, £35 each. 1 Cossor
CC 109 A.M. Base Station High Band 15watt V.H.F.
Radio Telephone 25 Kc/s channelling (suitable for
conversion to 121 Kc/s), £65. Apply: Lincs Radio
Systems Ltd., Cosalt Buldings, Fish Dock Road,
Grimsby. Tel. Grimsby 57381. [1705

OV MINI MAINS PACK KIT. Components for compact
9V d.c., 120mA battery eliminator, buildable to

size of PP7 etc. battery Safe double wound transformer,
runs cool. With leaflet, £0.90 only, UK post 5p.
AMATRONIX LTD., 396 Seisdon Road, S. Croydon,
Surrey CR2 ODE. [103

a97

INDIVIDUAL POCKET DOSIMETERS, LATEST
GOVERNMENT RELEASE. Type 2A & 3, 11,000
available individually wrapped in boxes of 50. Also
300 Charging Units No. I for the above Dosimeters
individually Boxed, both are absolutely Brand New,
supplied one box of 50 Dosimeters with one Charger
£14, Post/Packing CI, 25 and one Charger C9, Post/
Packing ICI. Singly 50p, Post/Packing 10p, Chargers
02.50, Post/Packing 25p. Probable cost of one Dosimeter
C10. Larger quantities by quotation.
TRANS -RECEIVERS due to Warehouse clearance, old
stock, we have for disposal, few only Trans -Receivers
(approx. 40) No. 62 MK2, made by Pye for the Navy and
Army. Using a total of I i Valves, 1 RF and 2 IF stages,
A.V.C., BFO, covering 13 mcis to 10 rnc/s (approx. 200
to 30 meters) in two switched bands. Can be used on RT
or CW M.O. or Crystal. A very good Internal ATU made
of a rotating Silver wire coil, Tunable over the complete
range, suitable for aerials 4 ft. to 100 ft., Internal P.U. for
12 volt DC. A meter is fitted for checking voltages A.V.C.
etc. Housed in a Metal Waterproof Case approx. size
18 x 104 x 124 ins. Supplied in very good used condition
with Headphones & Mike, two spare Valves, Circuit
boxed, few only at 012.50, Carr. CI. Air -tested CI extra.
Also 20 only V.H.F. TX-RX 844 MK3 made by Murphy
Radio for the army, using 12 Valves (BG7 Bases) covering
60-95 rric/s in three preset channels, Crystal controlled.
Tuning Condenser is simply tuned to one of three adjust-
able preset positions, RX & TX switched independent.
Internal large Speaker and Power Unit for 12 volts DC.
Panel Test Meter, housed in Alloy Waterproof Case size
144 x 124 x 7 ins. approx. Supplied in New or as New
condition with all six Crystals 08.50, Carr. CI .50 or
slightly used no Crystals £6, Carr. El SO.
CRYSTAL CALIBRATOR NO. 10. Range 500 Kc/s
to 10 mes, up to 30 /nes on Harmonics. Size 7' x 74'
x 4', Power 300 volts HT, 12 volts LT. The Calibrator

can plug into a Power Socket on the 62 Trans -Receiver
which it was normally used with. Supplied in good used
condition with circuit C3.75. Post 50p. Or Brand New
in Carton with operating manual and Circuit connectors
to set £5.75. Post 50p.
JOHNS RADIO Dept.F, 424 Bradford Rd.,Batley,Yorks.83

BUSINESS OPPORTUNITIES
INVEST £1,100 in Stock with International, exciting

growth organisation. Reap £500 monthly income with
prospects of £1,100 monthly. Requirements: Honesty,
Hard work and Determination. -Write fully to:
SCANOCO. Down Ampney, Private Road, Chelmsford.
Essex. (Distributors of Golden Chemical Products.) [1748

TEST EQUIPMENT - SURPLUS
AND SECONDHAND

SIGNAL generators, oscilloscopes, output meters, wave
voltmeters, frequency meters, multi -range meters,

etc., etc., in stock. -R T. & I. Electronics, Ltd., Ash-
ville Old Hall. Ashville Rd., London, E.11. Ley. 4986.

[64

RECEIVERS AND AMPLIFIERS -
SURPLUS AND SECONDHAND

COMMUNICATIONS RECEIVER AR -88D including
handbook but no speaker £40 o.n.o. Reading 477376.

[1749

TIRO RxSs, etc., AR88, CR100, BRT400. G209, S640,
X.X. etc., etc., in stock. -R. T. & I. Electronics, Ltd.,
Ashville Old Hall, Ashville Rd., London, E.11. Ley.
4986. [65

NEW GRAM AND SOUND
EQUIPMENT

GLASGOW. -Recorders bought, sold, exchanged;
cameras, etc exchanged for recorders or vice -

versa. -Victor Morris, 343 Argyle St., Glasgow, C.2.
[11

TAPE RECORDING ETC.
YOUR TAPES TO DISC. -£6,000 Lathe. From £1.50.

Studio/Location Unit. S.A.E. Leaflet. Deroy Studios,
High Bank, Hawk St., Carnforth, Lancs. [70

ARTICLES WANTED

TEST EQUIPMENT
We wish to buy Test Equipment,
ancillary spares and devices; Com-
ponents, plugs and sockets, meters,
relays, motors, valves, semi -conductors,
microphones, head sets, C.C.T.V. equip-
ment; Receivers, Transmitters, Micro-
scopes, Theodolites, Levels, cameras,
Computers and ancillary equipment,
lenses (professional and amateur) for
motion picture and still work; film in
bulk. Immediate decisions and
immediate payment.

CONNECTORS & ELECTRONICS LTD

20 College Drive, Ruislip, Middlesex
Telephone: Ruislip (713) 5953

66

AVO 8 WANTED. Any condition. Any quantity. Send
for packing INS. Huggett's Ltd., 2 Pawsons Road,

W. Croydon, SY. [28
H IGHEST possible cash prices for Akai, B. & 0.,

Brenell, Ferrograph, Revox, Sanyo, Sony, Tandberg,
Uher, Vortexion, etc. 9.30-5. 01-242 7901. [102

WANTED. all types of communications receivers
and test equipment. -Details to R. T. & I.

Electronics, Ltd., Ashville Old Hall, Ashville Rd., Lon-
don, E.11. Ley. 4986. [63

WANTED by collector, Burndept Grecian Vase Floor
Speaker. Box W.W. 1714 Wireless World.

WANTED, surplus transistors, semiconductors, resis-
tors, and radio and TV parts. Please state price.

-Velco Electronics, Bridge Street, Ramsbottom, Bury,
Lancs. Tel. 070-682 3036. [17

WANTED, televisions, tape recorders, radiograms,
new valves, transistors, etc. -Stan Willetts, 37

High St.. West Bromwich, Staffs. Tel. Wes. 0186. [72

VALVES WANTED
WE buy new valves, transistors and clean new com-

ponents, large or small quantities. all details.
quotation by return.-Walton's Wireless Stores, 55
Worcester St.. Wolverhampton. [62

SERVICE & REPAIRS
SCRATCHED TUBES. Our experienced polishing service

can make your colour or monochrome tubes as new
again for only £2-75. With absolute confidence send to
Retube Ltd., North Somercote, Louth, Lincs, or 'phone
0507-85 300. [24

TENDERS
CITY OF LONDON POLICE -Communications equip-

ment for disposal. Tenders are invited for an
assortment of Low -band V.H.F. A.M. Base -station and
Mobile Equipment (over five years old). List available
from: The Commissioner of Police for the City of
London "A" Department, 37 Wood Street, London,
E.C.2. [1710

CAPACITY AVAILABLE
ADESIGN Service for audio amplifiers, tape re-

corders, FM tuners, etc. Full production engineering
support. All designs guaranteed specification and valve
engineered. For prompt quote Box No. WW 1751 Wireless
World.

AIRTRONICS LTD., for Coil Winding -large or small
production runs. Also PC Boards Assemblies. Sup-

pliers to P.O., M.O.D., etc. Export enquiries welcomed.
3a Walerand Road. London, S.E.13. Tel. 01-852 1706 [61
.COIL winding capacity. Transformers, chokes, R.F.
1,-, coils, etc., to your specification. Sweetnam & Brad-
ley Ltd., Bristol Road, Malmesbury, Wilts., or Tel.
Malmesbury 3491. [12

DESIGN, development, repair, test, and small pro-
duction of electronic equipment. Specialist in pro-

duction of printed circuit assemblies. YOUNG
ELECTRONICS, 54 Lawford Rd., London, N.W.5.
01-267 0201. [1601
E LECTRONIC and electrical assembly, panel wiring

etc. Prototype and short runs a speciality. J.M.L.
Electronic 061-643 4741. [1736

ELECTRONIC Manufacturing Contractors, customers
spec. -Deane Electricals. 01-992 8976. [1475

TECHNICAL WRITING -Service Manuals-P.C. Lay-
outs -Instruction books prepared to spec. Rapid

Service. J. W. Taylor, 2 Stonor Road, W.14. Tel. 01-603
5405. [1750

WE undertake the manufacture of transformers
singly or in quantities to any specification. All

work guaranteed for 12 months.-Ladbroke Transformer
Co. Ltd., 820a Harrow Road, Kensal Rise, N.W.10.
Tel. 01-969 0914. [23

TECHNICAL TRAINING
ri.I.E., A.M.S.E.. City & Guilds, etc. Thousands of

exam successes. Postal courses in all branches of
Engineering. Prospectus FREE. -State subject of inter-
est: B.I.E.T. (Dept. H.18), Aldermaston Court, Reading
RG7 4PF. Accredited by C.A.C.C. [13

ENGINEERS -get a technical certificate. Postal
courses in Engineering, Electronics, Radio, TV,

Computers, Draughtsmanship, Building, etc. -FREE
book from: B.I.E.T. (Dept. H.17). Aldermaston Court,
Reading, RG7 4PF. Accredited by C.A.C.C. [16

COURSES

FULL TIME COURSES IN ELECTRONICS and TELE-
VISION. These are nine month courses, starting

next September, which lead to City and Guilds certi-
ficates. Extensive laboratory work is included, and there
are, in most cases, no fees for those under 18 at
enrolment. Full details from. Section 434, Electrical
and Electronic Engineering Department, Southall
College of Technology, Beaconsfield Road, Southall,
Middx.

TUITION
BECOME "technically qualified" in your spare time.

Home study courses in Radio, TV, Servicing and
Maintenance, R.T.E.B., City & Guilds, etc. -Informa-
tive FREE guide: Chambers College (Dept. R.107),
Aldermaston Court, Reading, RG7 4PF. [14

BOOKS
GOVERNMENT SURPLUS WIRELESS EQUIPMENT

HANDBOOK. Contains circuits, data, illustrations
for British/USA receivers, transmitters, trans/receivers
and a wide range of equipment. Modifications to sets
and test equipment included. Price £2.85 pp. 15p. -
Myers (W.W.), 112 Stainburn Crescent, Leeds 17, Yorks.

OPTICS. How to use lenses and mirrors. 112p, 100
illustrations. Hardback. Best book on the market

for the newcomer to optics. £1 each on 14 days approval
against cash. New and Ex Gov. optical equipment of all
types. 48 page illustrated catalogue free for 3p stamp.
H. W. ENGLISH, 496 Rayleigh Road, Hutton, Brent-
wood, Essex. Dept. W.W. [1716

WORLD RADIO TV HANDBOOK £2.80 post paid
worldwide. All users are invited to write for a

free copy of the fortnightly World Radio Bulletin and
my Price List. (Mail only) D. McGarva, 16 Chambers
Street, Edinburgh EH1 1115. [27
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POWER UNITS
400c/s I/P contain 8 N.P.N. Sil transis Texas
type 2S012A, these are power type Vc 70v Ic
2 amps, also 18 200 P.I.V. 8 amp and 18
200 P.I.V. 1 amp diodes plus mist parts. New
boxed.

£4.50 plus 75p carr.

270 METERS
F.S.D. 1 Ma Scale marked 0, 2, 4, 6, 8 x
Deg Cent, size 2" 0.S.D. 31" long, high
grade Aircraft inst., supplied new and boxed.

£1.25 plus 15p post.

400c/s I NVE RTO RS
I/P 24/28v D.C. 0/P 115v 400c/s 180Va
sine wave all transistor, by A.C. Cossor for
M.O.D. supplied new with connecting data.

£12 plus 50p carr.

MAINS VOLT STABILISERS
I/P 200/240v 50c/s 0/P 240 at 200 watts,
regulation + or -25% for 10% I/P change,
distortion less than 3%, all transistor supplied
new with circ.

£15 plus £1 carr.

SERVO INTEGRATORS
Part of bombing computer all transistor con-
tains two separate integrator units with 2x
tacho gen., 4xsyncro con Tx, 2x motor units,
400c/s supply, supplied in good condition by
Smiths.

£8 plus 75p carr.

EXTRACTOR FANS
8" dia fan unit motor 115v 50c /s 3,300
RPM with front grill, full enc. bushless
motor conds supplied, ex American equip.

£2.50 plus 50p carr.

POWER FILTERS
Made by Filtron U.S.A. type SP278, rated 250v
A.C. or 600v D.C. at 30 amps, size 6" long 21"
dia, single nut fixing, ex American equip.

£1.50 per pair plus 30p carr.

TIMER UNITS
Intended to give time periods up to 1,000 secs.
in 10 sec. steps as Dekatron display with int
10 Kc crystal OSC., 6 tubes are used in the
display section, requires etc. P.U., supplied in
new cond.

£12 plus £1 carr.

SCOPE TROLLIES
Made by Cossor, supplied in used cond.

£5 plus 75p carr.

DYNAMOTOR UNITS
These are new spares for T.C.S. Tx/Rx 12v
I/P 0/Ps 220v 100 Ma £1 and 440v 200
Ma £1.50. Both plus 25p carr.

CIRCUIT DIAGRAMS
1035 Mkt and 3 1049 Mk3a, 13a CD518
(CT316), OS -8 all 50p each. CD513.2 and
CD1014.2 £1.50 each. CT38 50p, TF801A
75p, R1155B & L, 1392, 1475, ARA -2,
APN-9 all 30p each. TF144G. 840 76p each.

WIRING STRIPS
These are solder type wiring strips 24 way,
supplied new £1.25 per 100 or sample 10p.

MISC. ODDMENTS TO CLEAR
T.V. monitor E.M.I. type 301 14" £37. T.V.
waveform mon E.M.I. type 302 £26. E.M.I.
Cam Con unit transistor £18. Digital Printer
H.P. 11 line, motor 115v 60 c/s printer only
no electronics £15. Invertor 24/28v D.C. to
115v 400c/s 3 phase 150 Va by Echo tran-
sistor, new cond. £18. Airmec type 761 Freq.
standard with book £26. Power units 115v
A.C. to 150v D.C. at 500 Ma stab with meters
£615. Scopes American type USM-50
response 3c/s to 15 Mc/s 115v I/P £39.50,
also USM-24 115v I/P at £33. Sig. gen TF80IA
10/300 mbis with book, good £26. Rustrack
recorder 240v motor tape speed 6"/Hr coil 1

Ma £14.
The above prices include carr. Goods are ex
equip unless stated otherwise. Callers by
appointment only. Phone Sheffield 369882,
evenings only.

A. H. SUPPLIES
57 MAIN ROAD, SHEFFIELD S9 5HL

TRANSFORMERS
DOUGLAS GUARANTEED

12 or 24 Volts
Output V. & Amps. Ref. No. Price P. & P.
12V x2 250 mA x2 MT111 DPI' .. 10 88 21,
12V x 2 500 mA x 2 MT213 CTI' .. 10.97 13p
12Vx 2 lAx2 MT 71 AT: .. 51.-48 24p
12V x 2 2A x 2 MT 18 AT .. .. £2.04 30p
12V x 2 3A x 2 MT 70 AT .. - 22.59 32P
I2V x 2 4A x 2 MT 108 AT .. - £2.92 33p
12V x 2 5A x 2 MT 72 AT .. - g3 33 34P

80 volts. AA tapped at 0-12-15-20-24-30 V.
Output Ref. No. Price P.P. Output Ref. No. Price P.P.
Amps E Amps. 2
500 mA MT 112 CTI 1'12 15p 4A MT 21 AT 3.10 40p

IA MT 79 AT: 1'55 29p 5A MT 51 AT 4.31 42p
2A MT 3 AT 2.23 30p 8A MT 88 AT 6.82 50p
3A MT 20 AT 2.64 32p 10A MT 89 AT 7.12 50p

50 volts. All tapped at 0.19-25-33-40-50 V.
500 mA MT 102 AT: 146 24p 3A MT 105 AT 311 41p

1A MT 103 AT 2.00 32p 4A MT 106 AT 5.06 41p
2A MT 104 AT 310 32p 8A MT 107 AT 7.47 50p

80 Volts. All tapped at 0-24.30-40-48-60 V.
500 mA MT 124 AT: 1.46 30p 2A MT 127 AT 316 41p

IA MT 126 AT 2.24 32p 3A MT 125 AT 4.59 41p

AUTO -WOUND RANGE
Power Winding tapped at Ref. No. Price P. & P.
output

20 VA 0-115-210-240 MT 113 CT 20.86 15p
75 VA MT 64 AT 21.92 30p

150 VA 0-11b.200-220-240 MT 4 AT 2216 31p
200 VA MT 65 AT 23.00 32p
300 VA .. ., MT 66 AT 5400 32p
500 VA .. .. MT 87 AT 5604 49p

SATIETY ISOLATORS. 240 V. IN: 115 V. OUT; C.T.
VA Ref. No Price P.P. VA Ref. No. Price P.P.

E £
60 MT 191 AT 2.24 32p 250 MT 194 AT 6.21 50p

100 MT 192 AT* 2.73 32p 350 MT 195 AT 6.17 53p
200 MT 193 AT 6.02 50p 500 MT 196 AT 12.00 67p

400 V. Output at 60 HZ. Eel. ITS AT Price P. & P.
C -D Ignition system by R. M. Marston Esq. 2210 29p

EQUIPMENT RANGE
Sec. Output (r.m.s.) Ref. No. Price P. & P.
3-0-3 V. 200 mA MT 209 CP} 50'89 OP
9-0-9 V. 100 mA MT 13 0111' 2091 OP
12-0-12 50 mA MT 210 CIPI 50.91 8P
20-0-20 30 mA MT 211 C8M E013. OP
0-20 x 2 300 x 2 MT 214 CV/ 51.21 14p
0.8-9 x 2 500 mA x 2 MT 207 CT*: 2146 20p
0-15-20 x 2 500 mA x 2 MT 205 AT*: 22.12 29p
0-15-27 z 2 600 mA x 2 MT 203 AT 22.45 29p
045-27 x 2 1A x 2 MT 204 AT 23.42 30p
20.12-612-20 700 mA (d.c.) MT 221 AT El'll 35P

AT indicates open universal Axing with tags; CT Is open U -clamp
fixing with tags; CS Is open U -clamp fixing with P.C. spills;  with
interwinding screen;  untapped 240V Primary; : Primary tapped
at 210-240V; other Primaries tapped at 200-220-240V.
Over 200 types in stook through agents or direct. Send for list.
DOUGLAS ELECTRONICS INDUSTRIES LTD., Dept. NO. 19,

Thames Street, LOUTH, Lines.

ELECTRONIC

CIRCUITS MANUAL
Over 3,100 modern electronic circuits,
complete with values of all parts,
organized in 99 logical chapters for quick
reference and convenient browsing.

by John Markus
L9-50 Part Postage 25p

OPERATIONAL AMPLIFIERS
by Burr -Brown L7.20 Postage 25p

RADIO AMATEUR HANDBOOK
1972 by A.R.R.L. L2.70 Postage 25p

RADIO TECHNICIAN'S BENCH
MAN UAL by Hellyer L3 Postage 10p

AUDIO TECHNICIAN'S BENCH
MAN UAL by John Earl L3 Postage 10p

RADIO & ELECTRONIC LABORA-
TORY HANDBOOK by M. G.
Scrogg ie L4.75 Postage 20p

1972 WORLD RADIO -TV HAND-
BOOK L2.130 Postage 10p

110 INTEGRATED CIRCUIT PRO-
JECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston LI.20

Postage 7p

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET,
LONDON, W 2 1 NP

Phone 723 4185

Closed Sat. I p.m.

49ETTEk' GET 'SET'
Famous BC.121 Frequency
Meter 125 KHZ-20 MHz,
Complete with valves, crystal
and charts. L19.50. Carr. 01.50.
No. 22 TM/RC 2 8 Mc/s. Com-
plete with 12V. D.C. P.S.U.,
headphones, mike and all cables.
02.50. Carr. £2.50.
Marconi $01A Signal G
tor. 10-310 MHz. In on
transit case. 145. Carr. L250.

Crystal Calibrator No. 10. Crystal
controlled heterodyne wavemecer
covering 500 KHz-10 MHz (Harmonics
up to 30 MHz). Power required
300V. D.C. 15rnA. 12V. 0.3A D.C.
Test equipment for 62TMIRC.
Special Offer 11.51). P. & P. 50p.
Few only -No. 62 TMIRC 1.5-
10 MHz. L17.50. Carr. [2.

AERIAL MAST EQUIPMENT
20' Telescopic Masts.
L1.75. Carr. CI.
5' 2' extension sections to
fit bottom of above mast
to increase height. LI -25
each (any number supplied)
35' Mast. (7-5'2' inter-
locking sections) with base
plate and 12 nylon guys
with semi -auto tensioner.
£19 -SO. Carr. LI.50.
70' Mast. Ditto. 16 guys.
block and tackle. 07-50.
Carr. £2.50.
AERIAL RODS. 3 ft.
screw -in I" dia. sections.
Brand new, green finish.
Suitable for many other
uses. 10 for Cl. Carr. 50p.
13 for L5. Carr. Paid.

R.F. ANTENNA TUNER
(A.T.U.) Cylinder design 10' x 4f".
Precision calibrated scale. Suitable
for tuning most aerials for increased
signal strength. A must for serious
operators for RC or TM. Full
instructions.
Only LI .75. P. & P. 25p.

R.F. ANTENNA TUNER
(A.T.U.) OPEN TYPE

Mounted on ceramic former and
feet. "Roller Coaster" design
I6G silver or silver plated wheel
traversing on wire on ceramic
former. Will handle considerable
R.F. In original packing. As used
with No. 53 Transmitter. Only
1230. P. & P. 50p.

R.209 Mk II Corn-
rnunication re-
ceivers. 1 I valve.
Covers 1-20 Mc/s.
4 bands. AM/FM.
CW. BFO. 12v D.C.
Internal Power Supply, as new
tested, £18 -SO Carr. [1.50,
No. 1 9 Set Tr iver

Rebuilt,Complete
station with PSU,
Cables, Mic.,
Aerial, etc. 82.250
Carr. t3.

No. 19 SET S00uA Meters. Scaled 0-600 and
0-15v. Brand New, Boxed.
21.25. Post paid. (Quantity
prices on request.)
R.F. Amplifier. To increase
output of No. 19 set. Only
L3-75. Carr. C1.25. Instruction
book for RF Amp. 371p. Post
paid.

All No. 19 spares in stock.
Complete instruction book
with circuits for No. 19
equipment. 371p. Post paid.
Heavy Duty Batteries. New
in metal cases with carrying
handles.
6v 100/125 AH. 15' x 1 I' x
L5.50. Carr. CI .25. 6v 170AH.
151" x 13' x 7' L6.51). Carr.
El .25.
Liquid Prismatic Compasses,r dia. L7.50. P. & P. 25p.

Famous Tele 'F' Field Tele-
phones. Suitable for Farms,
Building Sites, etc. Communica-
tion up to 5 miles or more.
Rugged construction, will last a
lifetime. Only 16.2.5 pair. Carr.
CI -25. (Twin telephone wire for
above available -ask for price.)
Ex RAF Periscopes. Made by
Kelvin Hughes containing a pre-
cision made optics system pro-
viding crystal clear wide range
vision (2 prisms and 8 lenses).
Built in 24v heating circuit to
prevent misting and freezing.
Approx. 24' long with folding
handles and rubber eyepiece.
Weight 4lbs. Complete, as new,
in instrument case. Only L5.75.
Carr. 75p.
Many other Ex -Govt. Surplus
Equipment items in stock. Re-
ceivers etc. in small quantities
too numerous to mention. En-
quiries invited. List 25p. Post
paid. (Refundable against pur-
chases over O.)
C.W.O. Carriage charges apply
to Mainland only.
Minimum Export Order LSO.

Surplus ElectronicTrading
Drivers End Lane, Codicote, Hitchin, Herts,

SG4 8TP
Hours of Business: 8.5 Mon. -Fri.; 8-12 Sat.
Telephone: Codicote 242 for appointment.



Wireless World, April 1972 a99

flo,k`

MULLARD
AUDIO CIRCUITS

Components inc. P.C. boards now
available for these excellent designs

S.A.E. for lists

ANDOR ELECTRONICS LTD.
45 Lower Hillgate, Stockport.

Tel: 061-480 9791

me.

;, Crystal
ACCURATE

RELIABLE

1
0

Private enquiries, send 5p in stamps for brochure

THE QUARTZ CRYSTAL CO. LTD.
Q.C.G WORKS, WELLINGTON CRESCENT,
NEW MALDEN, SURREY. 01-942-03348 2988

YUKAW SO ANTO,ESSIONAL cxc

SELF-Sinktarg.../sw 9(00501 kr.r
,e air drying GREY HAMMER

4e1 AR BLACK WRINKLE
A/Onf (CRACKLE)finishes
Yukon Aerosol spreykit contains 053g. fine quality,
darable easy instant spray. No stove baking regutred
Hammers available in grey and blue. 90p ca. pd.
Modern Eggshell Black Wrinkle (Crackle) producing
a 3D textured finish. 90p cat. all at 85p per

ush-button self -spray can at our counter Also
durable. heat and water resistant Black Matt finish
19299 self -spray cans only) 75p carr pd.
SPECIAL OFFER One can plus opttonal transferable
snapron trigger handle (value 25p) for 96p carr. pd.
Choice of 13 self -spray plain colours and primer
i motor car uality) also evade.

Other ',Lan A,
Doing Aerosols
0ar54 at 90p
cr pd
include.-
Zinc Chromate
Clear Lacquer
Meanies GNI,
Blue
Now Brmsh-
even better

Please enclose chanue or crossed P o. for total amount area to
307. EDGWARE ROAD,ow: YUKAN, LONDON VV211IN

maare Government Departments Nlundtpai
Q.:rx:osi,,,Tystytte,sord Leading Industrial Organisations

Thanks to a bulk purchase we can offer

BRAND NEW P.V.C. POLYESTER

AND MYLAR RECORDING TAPES
Manufactured by the world-famous reputable
British tape firm, our tapes are boxed in polythene
and have fitted leaders, etc. Their quality is as
good as any other on the market, in no way are
the tapes faulty and are not to be confused with
imported, used or sub -standard tapes. 24 -hour
despatch service.
Should goods not meet with full approval, purchase
price and postage will be refunded.

3in. 160ft. 10p Sin. 600ft. 30p
S.P. 55in. 900ft. 40p 7in. 1,200ft. 45p

3in. 225ft. 12i p Sin. 500ft. 421pL.P. 51 in. 1,200ft. SOp 7in. 1,800ft. 65p
3in. 350ft. 221.p Sin. 1,200ft. 60pD.P. 1t5iin. 1,800ft. 80p 7in. 2,400ft. £1.00

Postage on all orders 7p
COMPACT TAPE CASSETTES AT

HALF PRICE
60, 90, and 120 minutes playing time, in original
plastic library boxes.
MC 6045p each. MC90 6213 each. MC 12092p each

STARMAN TAPES
28 LINKSCROFT AVENUE, ASHFORD,
MIDDX. Ashford 52136

OSMABET LTD.
We make transformers amongst other things.

AUTO TRANSFORMERS. 0-110-200-220-240v a.c. up or
down, fully shrouded fitted insulated terminal blocks, 30
watt £135: 50w 21.80; 75.2240; 100w £2.55;
150w 23-15; 200w £3-90; 300w £5-25; 400w £830;
500w 27-50:600w £825; 750w 29.75;1000w 212I5;
1500w £18; 2000w 224.75; 3000w £33; 4000w £45; etc.
MAINS TRANSFORMERS. Prim 200/240v a.c. TX? 250-0-
250v 150 Ma, 6-3v 4A CT, 0-5-6.3y 3A, £4.05; TX5
300-0-300v 120 Ma, 6-3v 2A CT, 6.3v 2A, 6.3y 1A, 24.05;
TX8 250-0-250v 65 Ma, flo3v 1.5A, 22.10; MTI 200v
30 Ma, 6.3v 1A, 21.20; MT2 230v 45 Ma. 0.3v 1.5A,
21.50: MT2A 250v 60 Ma, 6.3v 2A, 21.95; MT3 Prim
110/240v, Sec 250v 100 Ma, 6-3v 2A, 82-25.
MULTIFOLT TRANSFORMERS. Prim 200/240v Ac.
OMT4/1. tapped sec 0-60v LA, £2.25; OMT4/2. ditto 2A,
23.45; OMT5/1. tapped sec 0-110v 1A, 22-0; Duo secs
12v 4A -12v 4A, 23.80; Duo sec 0-10-20-25v 2A -0-10-20-
25v 2A, 63.60.
24v AUTO TRANSFORMERS. Input 200/240v a.c., output
24v 150w 0-50; 250W £6.75; for quartz Halogen lamps.
LOW VOLTAGE TRANSFORMERS. Prim 200/240v a.c.
6.3v 1.5A $3p: 3A 21.13; 6A CT 81.80; 12v 1.5A.
21-13; 3A CT 21.80; 6A CT £2.70; 18v 1.5A CT81.80;
24v 1.5A CT £180; 3A CT £2.70: 5A 23-75; 8A £6;
12A £9; 40v 3A CT £345; 50v 6A CT 69.75.
MIDGET RECTIFIER TRANSFORMERS. Prim 200/240v
a.c. size 11 x 2 x 14 in. PPTI 9-0-9v 03A; PPT2 12-0:12v
0.25A; PPT3 20-0-20v 0.15A 2120 each; size 2 x 24 x 11 in.
111T9v 9:0:8v IA 98p; MT12v 12-0-12v IA; MT20 20-0:20v
0.75.A. 21.13 each.

0/P TRANSFORMERS FOR POWER AMPLIFIERS. 30
watt, A -A load 6.011, sec 3-7.5-15 ohms, 24.06; 50 watt.
A -A load 3K, 26.75; 100 watt A -A load 3K, 21.1.40;
up to 400 watt to order to your specification.
MAINS TRANSFORMERS FOR POWER AMPLIFIERS.
TX 6 Prim 200/240v a.c. Sec, 425-0-425v 500 Ma, 6.3v 6A
CT, 6.3v 6A CT; 0-5-0.3v 3A, £12.75; TX1 Sec 425-0-425v
250 Ma, 6.3v 4A CT, 6.3v 4A CT, 0-5-6.3v 3A £7-60.
LOUDSPEAKERS FOR POWER AMPLIFIERS. New
famous makes for public address systems, bass guitars,
electronic organs. Hi-Fi, etc. 12in. 15WW/Tweeter 64.69;
12in. 25W 050: 12in. 35W 27.20; 12in. SOW 11050;
60W. £1150; 15in. 60W 212.90; 18in. mow 222.50;
E.M.I. 134 x Bin. IOW 3, 8 and 15 ohms £225 each;
134 x Bin. Hi -Pi 1011" fitted twin tweeters with crossover
network, 3.8 and 15 ohms, £4 each. HI-FI 8 x Sin. 8 ohm,
£1.85; Horn tweeters 2-10 Khz. 8, 16 ohms, 21.60 each.
MANUAL OF POWER AMPLIFIERS. Issued by G.E.C.
Valve circuits 30 to 400 watts, with price list, 25p.

LOUDSPEAKERS. 2in. 35n, 21in. 80n, 21in. 25n, 31n. 8 or
30o, 60v; 34in. 3 or 15n, 4in. 8 or 15n, Sin. 3, 15 or 25n,
5 x 3in. 3, 8, 15 or 25n, 90p; 6 x 4in. 25n, 7 x 4in. 3 or
15n, 61in. 3n, 21.08; 8 x Sin. 3, 8, 15 or 25n, 2150;
Bin. 3n, 21.85: 10 x Gin. 3, 8 or 15n. £210.
BULK TAPE ERASERS, 200/250v. a e , immediate erasure
of any size spool of magnetic tape, cassettes, + 24p.
TAPE RECORDER MOTORS. A variety of uses, blowers,
fans etc. New, 230/250v a.c. 50e each.
BECKMAN HELIPOT 10 TURN PRECISION POTS. 10K
5%, Lin, Tol 0.25%. £155 each.
MINIATURE RELAYS, with transparent cover only oz.
for models etc. 2 C.O. in 9; 15; 20 or 30v d.c. ND each.
PRINTED CIRCUIT ETCHING KITS. Solutions and
equipment to make your own P.C. boards, instructions
£1-410. - 15p P. & p. extra. P.C. boards 8 x bin. 15p each.

S.A.E. ENQUIRIES -LISTS. MAIL ORDER ONLY
96 KENILWORTH ROAD, EDGWARE. MIDDX, HAS IWO
Carriage extra on all orders Tel: 01-958 9314

Dimmit
range of light dimmers

Standard wall mounting rotary
and slider control models

Rotary: 400W £3.10, 1KW £3.90
module only : 400W £2.80, 1 KW

£3.30
Slider: 400W £3.95, 1 KW £4.65
module only: 400W £3.40, 1 KW

£3.90

Send 10p for complete catalogue
of Dimmits & Dimmit components.

Trade enquiries invited.
Discount for quantities.

YOUNG ELECTRONICS
54 Lawford Rd., London NW5 2LN, 01-267 0201

EXCLUSIVE OFFERS
AMPEX

Precision Instrumentation and Data
TAPE RECORDER -REPRODUCERS

TYPE FR 100A: Six speeds,
15/16', 11", 3r, 74', 15", and 30"
per second, 5 tracks, r tape
(easily changed to 4' or 1- by
changing rollers and heads).
104" reel capacity. Push button
control. Precision servo control
to 0.75 LL sec, track timing
5 t/ sec. Drift free within
1 per cent. Accuracy 105 per
week. Power input 105/125v 48 to
400 cycles. PRICE £150.
FR 100B: Speeds and specifica-
tion as above but 11 tracks and
1' tape. PRICE £150.
TYPE FR 1100, o above but 1"
and 4 speeds. 3f', 74', 15' and 30'
per second, anti 4 track, easily
changed to 4' or 1' and of

lighter and more modern construction than Type FR 100B.
PRICE 6125. The above comprise complete units with
electronics in 6 ft. cabinets.

COMMERCIAL TYPE

LATTICE STEEL

AERIAL MASTS
All masts are sectional and have
mating ends for joining to make
up to 250 feet for the smaller
sizes and 750 feet for the larger
sizes. Details and prices below
are for 10 foot sections. All are
galvanised finish. Top and base
fittings are extra.
Type A Lightweight 6'

sides triangular £9
Type B Mediumweight 12'

sides triangular £1750
Type C Mediumweight 16'

sides triangular £22
Type D Heavyweight 22'

sides triangular £24
Type E Heavyweight 31"

sides triangular £29

HIGHEST QUALITY 19" RACK
MOUNTING CABINETS

Totally Enclosed
TYPE F: North Eastern Engineering Co.. U.S.A. 80" high a
221' wide x 24" deep. Standard rack mounting totally
enclosed cabinets with rear door fitted espagniolette bolts
and open front. Rack panel mounts recessed I" from front
edges, drilled and tapped all the way down every alternate
4' and 21' with 2 cutouts of 2', 26' from top and 33" from
bottom in rack mounting strips, flat bottom to floor.
Actual rack panel mounting space is 77".

PRICE 21250 (Carriage extra)
TYPE 0: 80" high x 221" wide x 271" deep. As above
Type F but slightly shorter and deeper. 4" dia. circular
vent in top and no gaps in rack mounting strips. Usable
rack mounting space is 74". Bottom panel is raised 2"
from floor.

PRICE £1250 (Carriage extra)

ALSO OTHER TYPES 80' TO 88' HIGH AVAILABLE

Full details of all above available on request.

FREE
CO -page list Of over 1,000 different items in stock

available -keep one by 1011.

*Ave Model 160 Valve Tester £2400
*500 Watt' Auto Transformers £400
*Beekman Eput Meters 7 Decade £50-00
*Westinghouse Rectifiers 220V 2A D.C £12 50
*Racal SA52 Counter Timers 265.00
*Cossor 1428 Motorised Oscilloscope Cameras £2600
*Advance C.V. Transformers 1500 watts 227-00
*Super large Co -ax Cable 14 in. din per length
*BC -1031 Panoramic Adaptors £3300
*H.M.V. Model 3000 Cabinet Speakers cost

2100 each, per pair £45
*Stabilised Power Supplies 25v. and 40v. 30A £35
*Muirhead Laboratory Air Condensers 0-001

mil £12
*Marconi TF-340 Output Power Meters £22
*Avo Electronic Multimeters CT -471A £50
*Ferranti High Speed Tape Readers 5/7 Track £25
*Marconi TF-867 Standard Signal Generators

15 K/cs/30 m/cs £155
*Rhode and Schwarz E.S.M. 300 85/300 m/cs

V.H.F. Receivers £280
*Factory R.F. Interterence Unit. 50 amps,

600V, AC. new £45
*Labgear Stabilised Power Units D.4140,

3200 v 7 m/a £35
*C.C.T.V. Marconi 625 line BD -971 Camera,

Control Unit, 14 in., Monitor with
Cables complete channel working order £195

*Flann Microwave Attenuators 4/12 0/mc £50
*E.H.T. 40KV Transformers and associated

Equipment up to 8KW available P.U.R.
*10 foot long 6" sides Triangular Lattice Steel

Mast Sections with mating lugs for joining
up to 200 feet. New condition £9

*Collins R-390 Communications Receivers
0.5/30.0 m/cs £275

*Weston 24-D.B. Meters -10/+8 £2
*Advance TT -1A Transistor Testers £9.50
*Solartron Oscilloscopes CD 611 £55
*Facsimile Machines 90 R.P.M. £75
*54 inch. dia. Meteorological Balloons £1.50*4' New Magnetic Recording Tape made by

E.M.I. (USA) 3600 ft on N.A.B. Spools £5:50
*Uniselectors 10 bank 25 way full wipe ex.

new £3
*Precision Mains Filter Units new £1.50
*Avo Geiger Counters new £5

Carriage extra at cost on all above
All goods are ex -Government stores.

We have a large quantity of " bits and pieces "
we cannot list -please send us your requirements
we can probably help -all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

BH16 6ER
BOURNEMOUTH 65051

WW -096 FOR FURTHER DETAILS
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DIMMERSWITCH
High quality 400 watt dimmers -witch made by expanding manufacturer. Ideal
for T.V. lounges, children's bedrooms, projector rooms, etc.

As supplied to Schools. Hospitals, Government departments, etc.
Normally fitted in a matter of minutes-simply replaces your light switch.

Free MK Mounting Frame supplied on request.

two to:-
Dept. WW SOLID STATE LIGHTING

The Firs, Smallworth lane. Garboldisham, Ws, Norfolk

PRINTED CIRCUITS
Et ELECTRONIC EQUIPMENT
 LARGE & SMALL QUANTITIES
 FULL DESIGN fl P.T. H.

PROTOTYPE SERVICE
 ASSEMBLIES AT REASONABLE

PRICES

P 0 APPROVED

K.J.BENTLEY
& PARTNERS

18 GREENACRES
ROAD. OLDHAM
Tel 061 624 0939

Tampion)
'SERIES 7 AMPLIFIERS'

for ultimate reliability and
coolest running

42,0

GRAMPIAN REPRODUCERS LIMITED
Hanworth Trading Estate.Feltham.Middlesex.

Telephone: 01 894 9141.

J 9 OW N.>

CASH IMMEDIATELY AVAILABLE
for redundant and surplus stocks of
radio, television, telephone and electronic
equipment, or in component form such
as meters, plugs and sockets, valves,
transistors, semi conductors, capacitors,
resistors, cables, copper wire, screws and
nuts, speakers, etc.
The larger the quantity the better we
like it.

BROADFIELDS & MAYCO
DISPOSALS

21 Lodge Lane, London, N12.
Telephone: 01 445 2713 01 445 0749

Evenings: 01 958 7624

WANTED
ELECTRICAL AND ELECTRONIC

SURPLUS EQUIPMENT

BEST PRICES PAID
FIELD ELECTRIC LTD

3 SHENLEY ROAD, BOREHAMWOOD
Telephone ELSTREE 6009

A guide
tit'

better care
of LP and
Stereo
Records

THE ONLY
COMPREHENSIVE

RANGE OF RECORD

MAINTENANCE

EQUIPMENT

IN THE WORLD!

Send P.O. 1 5p for 48 page
booklet providing all necessary
information on Record Care.

CECIL E. WATTS LIMITED

Darby House
Sunbury -on -Thames, Middx.

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT

AND COMPONENTS, ETC.
CIIILTMEAD LTD.

7, 9, 11 Arthur Road, Reading,
Berks. Tel: 582 605

BRAND NEW-FULL SPEC. DEVICES
709, 33p; 723, 75p; 741, 38p; 252926 Grn., Bp; 253055, 48p;
BFY 50-1-2, 10p., I.C. pin sockets in strip 0.7p per pin
Dalo PC Marker, 80p; 3 amp. 200 V. Rect. lip.

Discounts start at 10 off.

JEF ELECTRONICS (W.W.4)
York House, 12 York Drive, Grappenhall, Warrington,
WA4 2EJ. Mail Order only. C.N.O. P. & P. 7p per order.
0/Seas 65p. List free on application. Money hack if not sat Hfled.

DIGITAL NIXIE -READ OUT
CLOCK - 12 OR 24 Hour.

HOURS, MINUTES AND SECONDS

LINKED TO MAINS FOR ACCURACY. SIZE 8i" x 5" x
OPTIONAL HOLD AND RESET FACILITY.

PRICE, 12 hour £39.50. (Kit price £29.50)
TELERADIO SPECIAL PRODUCTS,
325-7 Fore St., Edmonton, London. N.9. 01-807 3719

Send also for data on LINSLEY HOOD, BAILEY and
TEXAS HI-FI AMPLIFIERS

We can now supply:
WW Designs Built and Tested

ex. Nelson Jones FM tuner, decoder, etc.
(also alignment service)

All Electronic Components
ex. IN914-6p, BCI07-10p, Log/Lin pots -16p, etc.

Send 10p for our catalogue of components,
units, equipment, etc. Mail order only.

YOUNG ELECTRONICS
54 Lawford Rd., London NWS 2LN. 01-267 0201

QUARTZ CRYSTAL
UNITS from
 1.0-60.0 MHZ
 FAST DELIVERY

 HIGH STABILITY

 TO DEF 5271-A

TEL HYTHE 8961

STOP
PRESS!

NOTE NEW
RANGE

WRITE FOR
LEAFLET AT- 1

MCKNIGHT

CRYSTAL CO.
SHIPYARD ESTATE
HYTHE,
SOUTHAMPTON

OVERNIGHT
Prototype Printed Circuits
Fastest in London Area

48 hour and Overnight Services
Electronic & Mechanical Sub -Assembly
Co. Ltd., Highfield House, West Kingsdown,

Nr. Sevenoaks, KeM.
Tel: West Kingsdown 2344

ONDON CENT -RA
RADIO ST I RAS

TELEPHONE CABLE. Plastic covered grey 9 -core coloured
coded. 75p per yd. Special quote for quantity.
RECORD STORAGE UNITS. Brand new, Anti -warp. 'Compact
200' stores 200 eecords. £1196. P.P.21-20. 'Compact 100'
stores 100 records. 8,5.57, P.P. 58p. Leaflets available. S.A.E.
ELECTRICITY SLOT METERS (5p in slot) for A.C. mains. Fixed
tariff to your requirements. Suitable for hotels, etc. 200/250v.
10 A. f450. 15 A. £500.20 A. £550. P.P. 60p. Other ampet-
ages available. Reconditioned as new 2 years guarantee.
MODERN DESK PHONES, red, green, blue or topaz, 2 tone grey
or black, with internal bell and handset with 0-1 dial £4.50.
P.P. 37h3.
5 -WAY PRESS BUTTON INTER-COM TELEPHONES in Bake-
lite case with junction box handset. Thoroughly overhauled,
guaranteed. Price f526. Wiring diagram on request, send s.a.e.
10 -WAY PRESS -BUTTON INTER-COM TELEPHONES in Bake-
lite ease with junction box handset. Thoroughly overhauled.
Guaranteed. £6.75 per unit. Wiring diagram on request.
send s.a.e.
20 -WAY PRESS -BUTTON INTER-COM TELEPHONES in Bake-
lite case with junction box. Thoroughly overhauled. Guaranteed.
27.75 per unit. Wiring diagram on request, send s.a.e.
QUARTERLY ELECTRIC CHECK METERS. Reconditioned
as new. 200/250 v. 111 A. 22124: 15 A. E2'624: 20 A. 0.875.
Other amperages available. 2 years' guarantee. P.P. 25p.

23 LISLE ST. (GER. 2969) LONDON W.C.2
Closed Thursday 1 p.m. Open all day Saturday

Build a PROJECT "X"
SYNTHESISER using

Dewtron*PROFESSIONAL MODULES
(`Regd. Trademark)

VOLTAGE CONTROL ampl if iers, osc lators,
filters and P -H -A -S -E.
MAN-SIZED PATCHBOARD, no cables.
CASH SAVINGS by buying sets of modules
and components.
ALL MODULES available separately.
Send S.A.E. for details or 15p for full musical catalogue.

D.E.W.Ltd., 254Ringwood Rd., Ferndown, Dorset

TRANSFORMER LAMINATIONS enor-
mous range in Radiometal, Mumetal and
H.C.R., also "C" & "E" cores. Case and
Frame assemblies.
MULTICORE CABLE IN STOCK
CONNECTING WIRES
Large quantities of miniature potentiometers
(trim pots) 20 ohm to 25K. Various makes.
Wholesale and Export only.

J. Black
OFFICE: 44 GREEN LANE, HENDON, N.W.4.2AH

Tel : 01-203 1855. 01-203 3033
STORE: LESWIN ROAD, N.16

Tel: 01-249 2260

Biggest stock in Europe
for Japanese Wireless
Intercoms, 2m FM and
Amateur SSB Trans-
ceivers. For 3 postal
IRC's we send our new
colour catalogue.

SOKA SRL, Box 176,
C14-6903 Lugano, Switzer-
land TX: 79314, Tel:

91-88543
WW -097 FOR FURTHER DETAILS

WE PURCHASE
COMPUTERS, TAPE READERS AND ANY
SCIENTIFIC TEST EQUIPMENT. PLUGS AND
SOCKETS, MOTORS, TRANSISTORS.
RESISTORS, CAPACITORS, POTENTIO-
METERS, RELAYS TRANSFORMERS ETC.

ELECTRONIC BROKERS LTD.
49 Pancras Road, London, N.W.1. 01-837 7781
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DISCOUNT

PRICES

5 SIZES
AU INTERLOCK

Newest, neatest system ever devised for
storing small parts and components: resistors,
capacitors, diodes, transistors, etc. Rigid
plastic units, interlock together in vertical and
horizontal combinations. Transparent plastic
drawers have label slots/handles on front.
Build up any size cabinet for wall, bench or
table top.

BUY AT TRADE PRICES!
Single units (1D) £1.35 per dozen size
approx (21" high 2+" wide 5" deep)
2D £2.25 per dozen. 3D £2.35 for 8 units.
6D2 £3.65 for 8 units (2 3D's in 1 outer)
6D1 £3.30 for 8 units. Postage/Carriage
35p for orders under £5. Carriage paid for
orders over £5.

PLUS QUANTITY DISCOUNTS!
Orders £5 and over DEDUCT 5% in the £

Orders £10 and over DEDUCT 7-1-% in the £
Orders £20 and over DEDUCT 10% in the £

QUOTATIONS FOR LARGER QUANTITIES

IVORYET
(Dept ww 4 )124 CRICKLEWOOD

LIMITED j BROADWAY LONDON, N.W.2
TEL. 0 1-4 50 4844

DESIGNER -APPROVED

"WW." HI-FI KITS
* LINSLEY HOOD MODULAR PRE -AMP
July 1969 design with Dec. 1970 mods. Versatile
system built on Lektrokit with layout details.

* LINSLEY HOOD 15-20W AMPLIFIER
July 1970 latest and ultimate design. 0/P capacitor
PCB (SRBP/Fibreglass), Tr3, 4 & 5 mount compactly
onto heat -sink. Our kit personally tested and
approved by the designer. 0/P Tr's matched for
speed performance. Metalwork now available
ensures simple construction of amps. and power
supply.

* BAILEY 30W AMPLIFIER (Nov. '68)
Mk. IV PCB (SRBP/Fibreglass) has extra pre-set for
quiescent current. Output capacitor and PCB
mount directly and compactly on specially designed
generous heat -sink.

* NEW! ! ! BAILEY PRE -AMP (AUG. 1971)
Superbly engineered kit of this established amp.
Uses RH & LH fibreglass PCBs enabling a stereo
version to be built in 8 x 21 x 2fin. or 8 x If X
5fin. Basic metalwork ex -stock; fascia plate and
cabinet soon. Especially recommended to drive
15-20W AB amp.

AFTER -SALES SERVICE at reasonable cost.

REPRINTS of any one article at 30p ( Inc'g p.p.
(Stamps

DETAILED PRICE LISTS at 5p accepted)

*PERSONAL CALLERS WELCOME-BY
*APPOINTMENT. DESPATCH BY RETURN
*REFUND GUARANTEED ON ALL PARTS

A.1 FACTORS
72 Blake Road, Stapleford,

Nottingham
Tel. Nottingham 46051 Giro No. 487 6008

(10 a.m.-12 Midnight 7 days/week)

Vary the strength
of your lighting with a

_IL

The DIMMASWITCH is an attractive and efficient
dimmer unit which fits in place of the normal light
switch and is connected up in exactly the same way.
The ivory mounting plate of the DIMMASWITCH
matches modern electric fittings. Two models are
available, with the bright chrome knob controlling
up to 300w or 600w of all lights except fluorescents
at mains voltages from 200-250V, 50Hz. The
DIMMASWITCH has built-in radio interference
suppression.
Price: 600w-n20. Kit form-U.70.

300w-E2.70. Kit form-U.20.
All plus 10p post and packing.
Please send C.W.O. to:-

D EXTE R AND COMPANY
4, ULVER HOUSE, 19 KING STREET,

CHESTER CH1 2AH TEL: 0244-25883
As supplied to H.M. Government Departments,

Hospitals, Local Authorities, etc.

CUT YOUR LEVEL PROBLEMS DOWN TO SIZE;
WITH A CHADACRE ELECTRONICS AUDIO COMPRESSOR TYPE 9521

Almost every audio source can benefit from a degree of compression, that is to
"ame" the dynamic range of the programme.

Compression will tend to increase the density of the sound, this is due to the
fact that the low and medium levels are increased, relative to the maximum levels.

"The Ratio" of the compressor will determine the density, i.e., the rate at which
the gain increases: e.g., a ratio of 6 : 1 simply means that for a 6 dB increase of
input signal the resulting output will only rise 1 dB.

The speed at which the compressor reduces the level, is termed attack "time,"
and the optimum attack time for a compressor lies between 1 and 10 Ms.

The rate at which the compressor takes to restore its gain back to normal is
termed the "release time."

Both of the above time characteristics are adjustable on the 9521 compressor.
They are fast attack/fast release, medium attack/medium release, special
attack/ slow release. Specially designed for automatic level control of a tape
recorder. These "time constants" are selected via a 3 -position switch. Also
adjustable: input gain control, compression control, compressor in/out* for
comparing the uncompressed signal, and on/off control* to disconnect the
supply.

The uses the 9521 compressor may be put to are very comprehensive. Below
are listed just a few.

In a mixing console, where it may be inserted in individual channels, between
the microphone amplifier and line amplifier. Used in this sphere it will prevent
overload distortion of the following stages, and may also be used to create
special effects, which may suit the artistic requirements of the programme.

In conjunction with a discotheque system, to give a constant level, with the
peak level; the compressor will make the R.M.S. value appear as a constant peak
level, thereby packing the maximum "punch" for this type of application.

It may also be used in public address work, where it will compensate for poor
microphone technique, Intelligibility may be improved and enable the amplifier
to be used at a lower gain setting, with the consequential risk of acoustic
feed -back howls greatly reduced.

The world of radio communication may also reap the advantages of the
compressor. By applying the 9521 in this field, the "talk power" or intelligibility
over a noisy channel is greatly improved, it is preferable to speech clipping, as it
does not introduce harmonic distortion.

Finally, it can be effective to the hard of hearing, who may need to listen to
the radio or television at an uncomfortably high volume (to others) in order to
hear everything. If, however, the dynamic range of the material is compressed,
the annoyance factor caused to others by the peak sound levels is reduced.

The 9521 compressor is available either as a Module, mounted on a Painton
15 -way plug; order: 9521/M. Or built in an attractive robust case. The input
and output connections are terminated on a Din socket.

The power requirements may be either satisfied from internal batteriest
(ample space provided) or an external power supply may be fed into the two
banana sockets provided. Order: 9521 /C.
* Available on cased units only. t Two Type PP9.

9521-SPECIFICATION
Power requirements: 18v/4.5mA-30v/6mA.
Input impedance: 50k o. Output impedance: 600 rt. Ratio: continuously
variable, 1 : 1 through 6 : 1. Unweighted noise level: 90 dB. Fast attack/fast
release: may be pre-set anywhere between 1 Ms and 10Ms, normally set for
10Ms at factory. Medium attack/medium release: 0.5 secs Fast attack/slow
release: attack approx. 3Ms, release approx. 7 secs.*
* Longer release times available on request.

PRICES
9521/C-1-4 £28.50. 5-10 £26.50. 1 1 -2 5 £24.
9521/M-1-4 £19.50. 5-10 £15.50. 11 -25 £13.50.

CHADACRE ELECTRONICS LIMITED
(AUDIO DIVISION)

43 CHADACRE AVENUE, CLAYHALL, ILFORD, ESSEX TELEPHONE: 01-550 7119
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Need a ounter-fast?
We hold the pick of the world's digital counters, on 24 -hour standby.
Oh yes, and oscilloscopes, voltmeters, signal generators, meters,
test sets, recorders, power units.
You name it, we rent it out ... fast ... on very reasonable terms.
Try us, or start by sending for the Labhire brochure.
SOUTH Cores End Road, NORTH Shearer House,
Bourne End, Bucks. Dunham Rd, Altrincham, Cheshire.
06-285 23106 061-928 0080
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COLA
on the right wave ength

THE NEW INVADER MODEL (L 646)

ADCOLA PRECISION

SOLDERING EQUIPMENT
offers you the right quality at the right cost
for every requirement from home output to
full scale industry.

 Extensive range to choose  Interchangeable bits-ex stock.
from.  Special temperatures avail-

 Precision quality for able at no extra cost.
increased efficiency.  Designed and developed to

 Speedy after -sales service. lower your production costs.

014DCOLP,
1,eg,

ADCOLA PRODUCTS LTD.
Adcola House, Gauden Rd. London S.W.4
Tel: 01-622 0291/3 Grams: Soljoint, London

Telex: Adcola London 21851

POCRWPONNOWFOROffilarafOUROTENATRAIXE

I To ADCOLA PRODUCTS LTD. (Dept. H), Adcola House, Gauden Road,
London, S.W.4.

I
I

I

Please send me a copy of your latest catalogue by return.

NAME
I I
I ADDRESS I

I

1
I
I
I

L WWJ

WW -002 FOR FURTHER DETAILS
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Other important manufacturers using auto-
matic soldering machines for printed circuits
have also found that the advantages of using
EXTRUSOL include:
1. Less dross on initial melting
2. More soldered joints per pound of

solder purchased
3. Less reject joints
4. Improved wetting of electronic com-

ponents and printed circuit boards
5. More uniform results

ALL EXTRUSOL is completely protected
by plastic film from the moments of man
ufacture until it is used. EXTR USOL can
be released under AID authority and sup-
plied to U.S.A. Spec. QQ-S-571 d.

EXTRUSOL is supplied in 1 -lb. and 2 -lb.
Trapezium Bars and Pellets in different alloys
with strictly controlled tin contents to suit the
appropriate soldering machines, baths and
pots. Bars are available for automatic solder
feed. Many overseas manufacturers, including
those in the U.S.A., are now using EXTRUSOL
in conjunction with the wide range of Multi -
core Soldering Chemicals and Liquid Fluxes.
Write on your Company's note paper for
comprehensive technical information about
EXTRUSOL aMulticore Soldering Chemicals.

Multicore Solders Limited,
Maylands Avenue,
Hemel Hempstead, Herts.
Tel: Hemel Hempstead 3636. Telex: 82363.

ER SIN

SCORE SOWER

Yet another
manufacturer specifies

E---X-1-71R OLI
EXTRUSOL is used exclusively in the automatic soldering equipment

at the Plessey factory at Upminster and the illustration
shows computer printed circuit boards being soldered.
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