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Modulation Meter

How long does it take for you to make a series of
modulation tests with the meter you are using? The
M,I. TF 2304 Automatic Modulation Meter eliminates at
least five manual operations for each test and even more
per test when a series of measurements is to be made.
That can save you hours in a production day.

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

The basic frequency range is 25-1000 MHz and there
are 8 peak deviation ranges covering 1.5 kHz f.s.d. to
150 kHz f.s.d. and a.m. depth ranges of 30% and 100%
f.s.d. all with a modulation frequency range of 50 Hz to
9 kHz. Modulation symmetry can be checked by
push-button selection of positive or negative deviation
and peak or trough amplitude.

The accuracy of modulation measurement is ± 3%
of full scale so transmitter deviation can now be set
close to the permitted maximum with a consequent
increase in efficiency.

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

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

Illt : THE AUTOMATIC CHOICE
MARCONI INSTRUMENTS LIMITED,

Longacres, St. Albans, Hertfordshire, AL4 OJ N. England. Telephone: St. Albans 59292. Telex: 23350.

A GEC -Marconi Electronics Company.

WW -001 FOR FURTHER DETAILS
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When flashover is the danger.

Use EEVspark gaps.

You name it. EEV spark gaps can stop it
from happening.

Our range covers any voltage from
400-40,000V and handles powers up to
15 kilo joules; Types are available in glass or
ceramic envelopes.

EEV spark gaps are very rugged and
will work in any environment, unaffected by
dust, damp or atmospheric changes.They are
also compact, consistently dependable and
long-lasting.

We make 2 -electrode and 3 -electrode
types, and the whole range covers many
applications including

Photograph courtesy of C.E.G.It.

Flash -over protection. Crowbar protection
circuits. Protection from transient phenomena.
Protection circuitry for s/c drives for
thermionic tubes.

Capacitor discharge circuits.
Firing circuits. Relaxation oscillator
circuits for gas ignition equipment.
Quench circuits.TIG welding
equipment.

For data and any help you need,
write or 'phone EEV at the
address below.

Night, XQ4( a crowbar protection dev ice and
G X t '111, lor protection circuits in ground 'air
communications ecntipment.

EEVand M-OV know how.

-e

%ale

THE M -O VALVE CO LTD. Hammersmith, London. England W6 7PE Tel 01-603 3431 Telex 234356 Grams Thermionic London
ENGLISH ELECTRIC VALVE CO LTD.Chelmsford. Essex: England CM 1 20U Tel 0245 61777 Telex: 99103 Grams Enelectico Chelmsford 0'434;
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world
The dugs of war

It's a sad comment on our times that you can now get a degree in destruction. To
be more precise, an M.Sc. in guided weapon systems, under the auspices of the
Council for National Academic Awards. Look into the olive -grove of Academe
and what do you see but a war -head pointing out at you.

This little fact is only a symptom of our permanent involvement in war
technology. To adapt Von Clausewitz's famous saying, "Peace is nothing more
than the continuation of war by other means." Commentators speak nowadays
of "the industrial -military complex" and by this they mean that certain parts of
manufacturing industry have become closely identified with, and commercially
dependent upon, the production of military equipment. This is certainly true of
electronics. The art of war has come to depend on rapid communication and
information processing, continuous surveillance and accurate control of
mechanisms. And why? Because electronics has made these things possible. But
electronics technology itself has been greatly developed by the pressures of
actual wars - for example radar and the electronic digital computer in the
1939-45 war - and it continues to be stimulated by our fear of aggression and our
consequent need to maintain the nuclear and military balance of power. It is
really a chicken -and -egg situation.

Even though the basic drives in this reproductive cycle are fear and profit, it is
possible to draw up an impressive list of benefits. For example, one of the
significant "spin-offs" of nuclear missile development was the integrated circuit.
This has produced a revolution in the design of electronic equipment. Calculator
chips, microprocessors, counters, decoders and the like have made possible,
simply and cheaply, the kind of information processing operations which, in the
days when there were only discrete active devices, would have been quite
inconceivable in domestic and industrial applications. Military electronics
business is becoming an important factor in the economy of industrial countries.
In the UK the Ministry of Defence is the biggest single customer for electronics.
Profits are made, dividends are issued, jobs are created, and the export of the
military equipment helps to pay for the import of essential raw materials and
food.

Although engineers and technologists are beginning to show concern about
the effects of their work on the environment, they seem not to be worried by the
use of their technologies for destroying life and property. Perhaps we have been
bamboozled by the use of the word "defence" as a euphemism for war. More
likely, we are just too far away to see the blood being spilt. Anyway, "it's just a
job." As long as the milch cow of defence expenditure continues to provide a
steady flow of cash there will be plenty of us - individuals and firms - lining up
and ready to feed off it, without looking too closely at the implications.
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Wireless World Teletext decoder
1 The background

by Philip Darrington

The first of a series of articles on the Teletext television information display system and the
construction of a decoder for use with domestic television receivers.

In succeeding articles of this series we
shall describe the design and construc-
tion of the Wireless World Teletext
Decoder. But, before we do that, it
seems only sensible to make sure that
readers are up to date with current
activity in the field and have an idea of
other systems which have been
proposed. We will also describe the
basic operation of Teletext and men-
tion the techniques used to decode the
transmissions for display on a domestic
television receiver.

In the early years of "wireless", the
vision of millions of people being
entertained by transmissions was just
not credible. Television was thought to
be sheer science fiction and wireless
itself was for the transmission of vital
information. Even if it had been
possible to communicate phonically,
that was not the idea at all - ships were
the real users of radio and if amateurs
could derive pleasure from listening to
marine morse traffic or Eiffel Tower
time signals, so much the better.

Then, of course, radio telephony was
developed and the entertainment
possibilities were recognized. It is now
an extraordinary and rather depressing
fact that out Of the few thousand
megahertz available for radio trans-
mission, nearly 600MHz are taken up
by broadcasting stations, most of
which put out entertainment of one
sort or another. Sound is reasonably
restrained in its use of bandwidth, but
television occupies 566MHz - a stag-
gering figure, particularly as the
television signal contains so much
redundancy. Anything designed to
make better use of this signal is to be
welcomed and Teletext is one way of
doing that, in that a previously unused
part of the waveform is used to
transmit more information.

Many ways of using television
transmissions to better effect have
been proposed'. 2. Since the early sixties,
test signals inserted in the field blanking
interval have been in common use, and
have been supplemented by coded data

transmitted on lines 16 and ns of each
frame3. It apparently did not, at the
time, occur to ORTF, who originally
used the system, that the technique
could be developed to allow the trans-
mission of visible information, but the
system was used for switching remote
transmitters, identification for remote
supervision purposes, etc.

Other systems of transmission aimed
at "still" display, with or without sound
and in colour or monochrome depend
on the exclusive use of a television or
sound channel. For instance, the NHK
"A" system" is able to carry over 50
channels of colour still pictures, with
sound, in the bandwidth of one normal
television channel. The pictures are
transmitted at the rate of one still per
frame, together with a code to enable a
magnetic disc memory in the receiving
equipment to record a selected frame,
which is then continuously replayed.
Sound is multiplexed with video infor-
mation and transmitted in the frame
intervals.

The NHK "B"4 system falls into the
multiplexed television channel cate-
gory, using uncoded signals. Three
unused lines per field are used to
transmit three lines of a still picture,
which is magnetically recorded at the
receiver. Sound is transmitted by the
use of additional sound carriers at low
level, spaced further in the spectrum
from the vision channel than the
original sound carrier.

In 1971, W. D. Houghton of RCA
described the Homefax5 system in
which additional information was mul-
tiplexed with a broadcast television
waveform to produce "hard copy" from
an electro-optical printer, using a
cathode-ray tube to produce the "print-
ing" on Electrofax paper. The informa-
tion, uncoded, was carried in an unused
vertical interval line and transmitted in
the normal way - each of these lines
producing part of one line of a row of
print on the receiver paper.
Transmission tests of this system had
been carried out in 1967, and improve-

ments were being carried out in 1970. A
method of data transmission not using
the vertical blanking intervals was
described by P. T. King of Hazeltine
Research, Inc., at the SMPTE Technical
Conference in 1973. In this system,
known as an "add-on" type, a low-level
subcarrier was inserted on the vision
signal at an odd multiple of half the line
frequency, a method which is well
known in colour television circles as a
method of avoiding interference
between two signals in a common
waveform. The added signal is shifted in
phase from line to line and the visible
effects are reduced. The actual fre-
quency is chosen to be between 2 and
3MHz in the NTSC standard,
because radiated energy is at
a minimum in that region in a
typical picture. The data signal is
biphase modulated at 21 kilobits per
second and at the receiver is synchron-
ously detected, the data decoded and
used to operate a character generator,
which can, for example, produce sub-
titles in languages using the characters
available.

These two techniques - the use of
previously blank lines in the vertical
blanking interval and the provision of a
character generator at the receiving end
- paved the way for Teletext. A system
of this kind is able to carry more
information, more flexibly, by leaving
the receiver to do rather more of the
work than an analogue or uncoded
digital system. If the transmitted signal
is made to carry instructions to the
receiver on what to do, the receiver can
then hold much of the information in
store, releasing it when commanded to
do so.

Peter Hutt of the IBA described an
embodiment of this principle in a paper
read to the IPC, 19727. The system was
named SLICE and was primarily
intended for the labelling of pro-
grammes with a source identification.
The information was carried on lines 16
and 329 in the form of 112 binary digits
per line and, at the receiver, was read
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into a memory where a complete
message was assembled. SLICE was the
fore -runner of ORACLE and CEEFAX.
(Hutt mentioned the possibility of a
domestic information service in his
paper.)

Teletext
ORACLE was developed by the Inde-
pendent Broadcasting Authority in the
light of its experience with SLICE and
the BBC announced their own system,
which was very similar and bore the
name CEEFAX. (ORACLE is an
acronym- Optional Reception of An-
nouncements by Coded Line Electron-
ics - CEEFAX is See Facts as pro-
nounced by an adenoidal dyslexic.)
There is little profit in trying to decide
which organization hit upon the idea
first, or which was on the air first, as the
two were quickly and sensibly to agree
on a common standard of transmission,
in conjunction with BREMA8. Both
names will probably continue to be used
for each organization's broadcasts, but
the generic term "Teletext" is now
common, and will be used henceforth.
Teletext has been broadcast on the
present standard since September 1974
- the beginning of a two-year experi-
mental period. The system uses a
multiplex -with -vision type of transmis-
sion and uses lines 17 and 18/330 and
331 to carry coded information. There is
no accompanying Teletext sound.

Before proceeding further, a look at
the facilities offered by a Teletext
transmission and a résumé of some of
the specification will be a help when
considering the equipment needed in
the receiver. Briefly, the Teletext page
consists of 23 rows of 40 characters
each, plus a page header, which is only
partly displayed. As seen in Fig. 1,

the header gives the name of the
service (Ceefax or Oracle), the page
number, the date and the time. The time
display is continually changing and is
always visible.

Visible characters are either capitals
or lower-case letters assembled on a 7 x
5 dot matrix and in one of six colours or
white: diagrams or low -resolution "pic-
tures" can be assembled by the use of a
block of cells on a 3 x 2 pattern, each of
which can be "on" or "off", in colour. A
variety of other symbols (commas,
brackets, (6), £, etc.) can also be shown,
and the set of characters is known as
the ISO -7 code, which is a version of the
ASCII code with some of the "National
usage" characters substituted. Char-
acters can be made to flash on and off,
though our own feeling is that this will
be used rather less when the service is
finally in use than it is now, if it
infuriates other people as it does the
writer.

The Teletext editing teams can use
the pages in three different ways, the
norm being single pages which appear
when selected by the viewer at any time
and which are up -dated perhaps once or
twice a day. A second type is one of a

"

Fig. 1. The main index page (p. 100) of
ORACLE for August 14, 1975, produced
by the W.W. decoder on a Thorn colour
receiver.

group of, perhaps, four such pages
which change at about one minute
intervals. They will usually be on a
related topic, such as sport, and are
identified by the letters A B C or D, the
relevant letter being in a different
colour so that the viewer knows which
point in the set of pages has been
reached. This type is really the same as
the first variety, but pages are changed
automatically at minute intervals. The
third kind of page can be selected by the
time -code on the header, so that it can
be received, placed in store and read out
at a convenient time.

The data to be displayed can be
presented as a complete page or, in the
case of news flashes or subtitles, can be
inserted in a blank rectangle on the
screen, leaving the rest of the picture
visible. The full page can be superim-
posed on the picture, but in our
experience this is a good way to ruin
one's eyesight.

A typical magazine has the capacity
of 100 pages. Four lines are transmitted
per television frame and there are 24
lines per Teletext page. A full magazine
would therefore take 600 frames or 24
seconds to cycle. The BBC and IBA
appear to differ on what they consider
acceptable access times; the BBC sug-
gest a typical time of 12 seconds (for an
unspecified number of pages) while a
recent check on Oracle gave an access
time of 28 seconds for well over 100
pages. The theoretical time can be
reduced considerably by not transmit-

*

ting blank lines, a practice which is
already followed by the IBA and which
the BBC intend to change to shortly
(they already omit blank lines at the
bottom of a page).

To select a Teletext page, one first
switches the signal path through the
decoder, selects a page by means of
thumbwheel switches or a set of push-
buttons and waits for the selected page
to be assembled.

Teletext signal
The method of transmission of the
Teletext data is of interest at this point.
As has been said, the data signals are
carried by lines 17 and 18 and the
corresponding lines in the alternate
field, 330 and 331. The choice of lines is
influenced by the need to avoid the
early part of the vertical blanking
interval and the few lines near the start
of the video signal (lines 23 and 336). If
early lines were used, it is possible that
data would appear on the field flyback
on some receivers and if lines later than
18/331 carried the information,
receivers with incorrect picture height
adjustment or with a downward -shifted
picture might show the data as an
extremely "busy" pattern of dots at the
top of the screen - this sometimes
occurs even with the present line
allocations. A further reason for avoid-
ing lines 19/332, 20/333 is that they are
currently used for insertion test signals,
which are often visible but, being static,
are not obtrusive.

A form of binary code is used for the
data, known as non -return -to -zero,
which possesses the advantage over a
complemented -element code of a
reduced bandwidth requirement. As its
name suggests, the resulting waveform
is not a continuous train of pulses, but
rather a series of voltage levels. A



500

typical sequence is shown in Fig. 2(b),
where it is seen that a "1" level does not
automatically return to zero at the end
of the pulse and if the succeeding level is
also 1, the voltage merely stays up -
similarly with a succession of "0". One
result of this is seen in Fig. 2(c) where a
train of the form 0 1 0 1 0 1 etc. turns out
to be a square wave at half the
repetition frequency of the clokc. As
transmitted the pulses are "raised -co-
sine" in form and the square wave
becomes a half -clock -frequency sinu-
soid.

The diagram in Fig. 3 shows one line
of the complete picture frame. A
complete line occupies 64µs, of which
about 1212s are taken up with the
synchronizing pulse, back porch with
colour burst and front porch. The first
40 of the 360 bits are concerned with
clock synchronization (in a manner
similar to that of the colour burst), a
series of bits which constitute a "start"
sequence and 16 bits for control and row
address information. The rest of the line
contains 320 bits for display and control.
Figure 4 shows the layout of informa-.
tion in the line.

Coding
All transmission paths are subject to
errors, and television has its share.
Noise can be a problem, but the type of
distortion caused by multipath propa-
gation is perhaps the deadliest source of
error. Both BBC and IBA have done
work on this in the U.K., Sweden and
Germany, and have come to the con-
clusion that Teletext transmissions are
fairly robust, but require a good perfor-
mance in the receiver. This relative
invulnerability to attack is assisted by
the application of code protection -
additional bits of information
transmitted with the data.

Code protection is applied in two
levels. Data bits which are intended for
addressing and control are heavily
protected, while those used to produce
the displayed characters are protected
rather less. The transmitting authorities
consider that the occasional error in, or
rejection of, a character is not serious as
it will quite probably be corrected on
the succeeding transmission of the
page, but that an error in an address
would lead to complete nonsense and
must be avoided in the presence of the
average amount of noise and ghosting.

The character code is basically 7 -bit
ISO -7 and is protected quite simply by
means of a parity bit, giving odd parity.
This means that if the total of "ls" in the
basic 7 bits is odd, the parity bit is "0".
An even total of "I"s in the 7 bits
dictates a "1" parity bit to maintain an
odd overall total. On examination at the
receiver, any byte (the name for a
"word" of 8 bits) with an even number
of "1"s is seen to contain one error and
is rejected. Previously -correct words in
a display will not, therefore, be over-
written by an incorrect one and the
effect is a reduction in errors in
succeeding pages. Double errors, pre-

serving odd parity, are not rejected and
will be written.

Address data bits, on the other hand,
are more heavily protected by being
transmitted in a type of code which will
detect 2, 4 or 6 errors in the byte and will
detect and correct a single error. This
type of code was described by R. W.
Hamming in a classic paper9 in 1950, and
is known as the Hamming code. It takes
the form of four parity bits in positions
1, 3, 5 and 7 of the eight -bit byte (the
addresses are in a four -bit code). Three
of the parity checks are associated with
groups of three of the four message bits
and the overall parity check covers all
message and parity bits. Failure of the
overall parity indicates an error and the
position of the error is identified by the
checks on the groups of three bits. If the
overall parity appears true, but the
individual checks show that a correc-
tion is required, there will have been a
double error and the byte will be
rejected as unusable.

Figs. 3 and 4 indicate that the bits at

0 0 1

0

Fig. 2. The non -return -to -zero method
of transmitting binary information is at
(b) with the attendant clock at (a). A
succession of 101010 etc. gives a
half -clock frequency waveform and, if
the pulse shape is a raised cosine, as
used in Teletext, the result is a sinusoid
at 3.5 MHz.

Fig. 3. A line of Teletext data. Sync.
pulses are the 30% pulses and the
colour burst is on the back porch.

l00%

800/0

300/0

0/0

64µs

white

Wireless World, November 1975

the beginning of the line are not
concerned with the displayed message.
Three groups of bits are transmitted, of
which one is two bytes (16 bits)
designed to lock the receiver's clock in
frequency and phase with the trans-
mission, in a similar manner to the way
in which, the colour burst dictates
phase in a colour receiver. The 16 bits
are -termed the clock run-in and consist
of a train of 1 0 1 0 Is. It is a penalty of
the n.r.z. code used that this run-in is
necessary, as it entails a code which is
not self -clocking. In other words,
unless the data are of the 101010
variety, which conveys no information,
the transitions do not occur at every
interval, and the data pulses them-
selves could not be used as a clock
source, if it were not for the choice of
odd parity for the protection code,
ensuring at least one transition per
character, which can be used to refresh
the clock generator. The 16 -bit burst of
3.5MHz is also detected and used to
identify the transmission as Teletext
and not some other data system such as
SLICE (IBA), ICE (BBC) or insertion
test signals.

The second group of 8 bits forms the
framing code, which is always the same
and is used to indicate the start of the
first 8 -bit word. The order of bits used is
11100100 - an arrangement which is
designed to avoid errors. A common
way to detect the framing code is to
pass all data through an 8 -bit shift
register and to examine the parallel
outputs of the register. There will be
only one step, when the register
contains all eight bits of the framing
code, when the above order of bits is
present at the outputs of the shift
register and gives a positive
comparison with the "permanent"
word used for detection. The framing
code is shown in progress through the
shift register in Fig. 6, which indicates
that, even in the presence of bits from
the clock run-in (c.r.i.) and succeeding
information, a maximum of 5 bits "look
like" the framing code. By means of
more or less extensive circuitry, the
framing code detector can be made to
recognize the code in the presence of
one error.

5 2 µs

data (320 bits)

line 17,18,330 or 331
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sync addressing 150-7 coded characters for display
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Row addressing. The 16 bits following
the framing code are concerned with
the identification of the following data.
Each of the 24 rows of characters must
be identified and this is done by
numbering each with a row number
from 0-23 and a magazine number (1 to
8). The bottom line of Fig. 4 shows the
layout of bits in the 16 -bit group and
also indicates the fact that these are
protected by being Hamming -coded.
As, at the moment, we are not
concerned with protection, the bits
marked "P" can be ignored, and the
groups become 4 -bit words. In fact, this
is an artificial distinction, because they
form one word of three bits and one of.
five. The first group of three message
bits (marked "M") identifies the
magazine, and the remaining five
contain the row address in a pure
binary code (00001 is Row 1, 10111 is
Row 23). The least significant bit is
transmitted first.

Data. The rest of the line is filled with
data for display, the previous bits not,
of course, being visible on the screen.
Fig. 5 shows the complete set (in use
until Sept. 1, 1975) of available
characters and blocks for graphic
displays, together with the address
code (bits 1-7). Bit 8 is the parity bit and
plays no part in the display. A slightly
modified table will be used exclusively
after September, 1976, and the system is
now in transition between the two.

Decoding
The circuitry for decoding Teletext
transmissions is extra to that in an
ordinary receiver and is mainly digital
in nature. When the services are estab-
lished and commercial receivers are
sold (several firms already have
models), the decoders will be built in,
but before that happens, many viewers
will want to convert their existing
receivers, an add-on unit being the
obvious solution, with video signals into
and out of the decoder. U.h.f. input and
output will probably not be used, the
cost of a colour modulator, for instance,
being prohibitive.

The extra circuitry needed can be
considered in three groups; data acquis-
ition, storage and output processing.

P M P M P

Hamming -code groups
'P' = protection bit

= message bit

111112CIGICKIMINOCIIMMUM10111111K

The detected vision signal is taken from
the television receiver, having been
disconnected from the video amplifier,
and taken to the decoder, where clock
regeneration, framing -code detection,
parity checking, serial -to -parallel con-
version and page selection are carried
out. The selected and organized infor-
mation is then passed to a store (either a
multitude of shift registers or a ran-
dom-access read/write memory) until
the selected page is assembled. When
this has been done, the store addresses
the character generator in the output
processor (a read-only memory con-
taining the ISO -7 characters) which
indirectly drives the guns of the display
tube.

Input processor. This preliminary
canter through the decoder is, of course,
grossly over -simplified and a closer look
at the sections is necessary, the first of
these being the video processor which
operates on the video signal to derive
data and clock pulses. As has been said,
the n.r.z. code in which data are
transmitted, is not a self -clocking code
and the decoder must contain its own
clock. The clock run-in contained in the
Teletext signal can operate as either a
locking sequence for an oscillator which
is continuously running, but which
drifts out of phase with the Teletext
clock between lines, or can be used to
excite a passive oscillatory circuit
which then rings for at least the
duration of the Teletext line, being
automatically in phase and frequency
synchronization with the signal when
the LC circuit is properly tuned. Each
transition of the data "refreshes" the
tuned circuit.

The diagrammatic input processor of
Fig. 7 shows that the data is first passed
through a serial -in, parallel -out store -
the shift register, which is clocked at
data rate. The register is 8 bits long and
can contain one word, complete with its
parity bit (4 parity bits in the case of
Hamming -protected words). The 8 bits,
in parallel, are examined by the fram-
ing -code detector for coincidence with
the 11100100 "start" sequence which,
when detected, resets a
"divide -by -eight" counter, to zero. The

150-7 coded characters

Fig. 4. A row of data. It is seen that
each group of 8 bits (1 byte) has a
separate function. Clock run-in and
Control and Row address each have
two groups.

output of the counter is a pulse at
one -eighth the rate of the clock and is
used to identify correctly -framed words
of 8 -bit words in the shift register. In
other words, framing -code detection
indicates a reference point and the
counter produces a pulse every eighth
clock period which transfers the group
of eight bits currently in the shift
register, through latches, to the data
lines. The output if the latch only
changes when the counter indicates
that the eight bits being presented to it
are, in fact, a word. Complete char-
acters are therefore presented on the
eight, parallel data lines in serial form,
reducing the 6.9375MHz rate to 867kHz.

The parallel data presented to the
latches are also examined by the
Hamming -code checker which, as was
seen, can correct one error and detect 2,
4 or 6 errors in address and time
information. Following this block, an
8 -bit latch finds and holds the 3 -bit
magazine address and 5 -bit row
address, referred to in Fig. 4, after a
two -character holding time, inserted to
allow the two four -bit words (or one
three -bit word and a five -bit word) to be
assembled.

Parity checks on character words are
performed by the parity block, operat-
ing from the main data line, its output
determining the acceptability or other-
wise of a word.

The rest of the input processor is
concerned with the selection of a page
by the viewer, who will be provided
with three thumbwheel switches or a
keyboard with ten number keys and
keys for several other functions. A page
having been "dialled in", the row
address latch block examines the row
address words until row zero is detected
- the page header - when the selector
will examine the following address
information to compare it with the
required page keyed in by the viewer.
On detection of the required page code,
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Fig. 5. Characters possible in a Teletext
display. Graphics are not
in the ROM, being produced directly by
the data bits.

the data which follows is written into
the store, assuming that the parity
checker is in agreement.

The outputs of the input processor
are taken to the store and are (a) the
7 -bit data (b) the "write" or "reject"
command to the store (c) the row
address and (d) the character address.

Store. Storage can take many forms, but
the most convenient way to store the
data while the page is assembled is the
random-access memory, which is an

character in-
alphanumerics
mode

array of semiconductor devices, often
bistable circuits, set to "1" or "0" by
input signals and which can be interro-
gated non-destructively when required
by examining any desired location in
the memory. No "order" is entailed:
data can be lodged at any part of the
memory.

Data are stored in 7 -bit code as
received from the 7 -bit latch driving the
data line in Fig. 7.

Display. The display of characters
depends on the use of a large-scale
integrated circuit - another form of
store called a read-only memory. This is
again an array of memory cells, but this
time the pattern of bits read out of a
given address in the memory is not
under the control of the user. The form
of the data is decided at the time of

character
in graphics
mode

bi b2

b3 b4

b5 b7
Graphics display
rectangle showing
the allocation of bit
numbers to the
individual cells

manufacture to perform a variety of
functions, but the one in a Teletext
decoder is a character generator,
arranged to contain the characters
shown in Fig. 5. Bits 1-7 in the config-
urations shown on the left, control the
selection of display at the output. Bits
1-4 determine which row of character
bits should be read out, while bits 5-7
indicate the column. For example, if the
seven bits from the store were 0011010,
bits 7, 6 and 5 (001) indicate that one of
the undisplayed control characters in
column 1 should be generated and bits 4,
3, 2 and 1 show that ROW 10 - alpha -
numerics, green - is required. The use
of this invisible control character means
that the visible, succeeding character
shall be a green alphanumeric one, as
opposed to the graphics alternative in
columns 2, 3, 6 and 7. The next group of
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bits could be 1101001, in which case the
result would be a green, lower-case "i"
on the screen. A control character is not
displayed, so that whenever the mode is
changed - from alphanumerics to
graphics or from picture to insert or
from white to red - a space must
appear.

There is one exception to this, and the
space can be avoided when an alphanu-
meric character is needed close to
graphics, with no control character
space. Although the graphics char-
acters are shown in Fig. 5, it is not
meant to imply that they are contained
in the ROM. Only the alphanumeric
characters are held in the memory, the
graphics being generated directly by the
7 -bit code as received, as shown in Fig.
5. The area occupied by a character and
its surrounding space can be separated
into six "cells" which each have a bit of
data allocated to them. All codes
intended for display as graphics have a 1
as bit 6. However, if, while in the
graphics mode, a code occurs with a 0 as
bit 6, then those characters in columns 4
and 5 of Fig. 5 will be displayed - a
limited selection of alphanumerics,
termed "blast -through" alphanumerics.

Fig. 8 shows the output processor,
complete with character generator and
timing circuits, synchronized by line
and field sync pulses. Characters are
built up from dots at the 7MHz clock
frequency and a dot clock is therefore
required. The number of elements or
dots in the width of a character is six (5
in the character and a space) and a

Fig. 7. The input processor block
diagram.
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6 -counter produces an output at each
character. These two outputs are used
to serialize the outputs of the ROM, and
a 40 -counter with a 6 -line output is
applied to the store, instructing it to
provide successive character codes to
the ROM which generates the pattern
for each new character.

Line sync is also applied to a
"divide -by -10" counter, which ensures
that the store addresses the ROM for 10
lines in each character, giving 7 scan-
ning lines for the character and 3
scanning lines space between char-
acters. A 24 -counter addresses the 24
rows of data in the store.

A further block in the display cir-
cuitry is the controls decoder which
recognizes the control characters in
columns 0 and 1 of Fig. 6, to produce
RGB drives, blanking to provide a box

lo field sync

shift register

clock

4
4
4
3

3

5
4
3
4
8
4 + X
2+2X
3+3X
2+4X.
1 + 5 X
0+6X
0+7X
0+8X

Fig. 6. The framing code in progress
through the shift register, and in
position on the 10th row down. At no
time other than at coincidence are
more than 5 bits in the register in
correspondence with the reference
word 11100100.

for inserts and a "flashing" instruction.
Graphics are produced, under command
from the controls decoder, by the
graphics generator on the principle
previously mentioned and illustrated in
Fig. 5.

Finally, the interpolator can be used
to obtain a slightly improved appear-
ance to characters which include a
diagonal (Y, Z, K, etc.). The principle is
to take advantage of the fact that
interlacing effectively provides 14 lines
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in a character, not 7, and to "fill in" the
steps produced by the 7 stored lines. An
odd/even field command can be derived
and used to synchronize the interpola-
tor, which is also used to make the
flashing signal effective.

That is the principle of the decoder,
very briefly. In a short article, it is not
possible to cover all aspects and it was
not the intention. Forthcoming articles
will describe the circuit in detail and
provide complete information on the
construction of a decoder that will differ
from this general picture in several
respects. Many savings in cost have
been found possible by circuit changes
which have also made possible a unit
which is much smaller than envisaged.

(To be continued)
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Fig. 10. Extracts from an Oracle index
page, showing the normal appearance
at (top) and the effect of character
rounding (bottom). This is an
IBA photograph taken from the
screen of a studio monitor. On a
domestic receiver, the effect is
not as pronounced.
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The consultants
An investigation of the role of independent
engineering consultants

by John Dwyer

"Most consultants leave a trail of disaster in their wake . . . Most of the so-called house-
hold names I wouldn't let within two miles of our factory." This trenchant observation
came from Raymond Cooke, managing director of KEF Electronics, who went on to say in
a recent interview that he thought the name consultant was grossly misused: "Anyone with
an Avo with a bent needle can set himself up as a consultant."
His view was echoed by Derek Bond
of Ferrograph, who was in no doubt
about the capabilities of consultants: 'It
would be disastrous in my opinion to
use these guys where you're committed
to a tight production schedule, because
they're just not suited to it. They are
generally much more aware of the
trends in basics but they haven't got a
clue about equipment practice.'

These comments seem particularly
significant because they come from
people who do employ consultants. At
one time or another such diverse
organisations as EMI, Plessey, Cam-
bridge Audio, Rank, Garrard,
Ferrograph, Sinclair, Marsden Hall,
Strathearn Audio, Quad, Decca, Lecson,
IMF, Metrosound, Audiotronics
(Laskys), Technics, Sony, 3M, BASF,
B&W, Capitol, Audio Devices and the
BBC and IBA have used consultants,
even though many of them denied that
they did so. One or two firms, particu-
larly in the hi-fi market, make such
extensive use of outside contractors and
advice that all they can be said to do is
to market a product someone else has
designed, made and put the client's
name to.

As the foregoing list shows, there is
no particular type of company that uses
consultants more than another, but the
reasons for which they use them tend
to be similar. Peter Walker of Acoustical
Manufacturing said: 'If we need exper-
tise in a particular area or we're a bit
busy we take on a consultant.'

Another common use of consultants
is to assess equipment about to go into
production, as Grahame West of Na-
tional Panasonic explained: 'The reason
is that we're totally involved in what
we're doing and we can't see the wood
for the trees. An outside person may be
able to pick out things we hadn't
noticed.'

Another reason for the need for
assessment is to check that imported

equipment, whether from a parent
company or some other, conforms to its
specifications and to British safety
standards. British law is often more
strict in these matters than foreign law.

The law, indeed, often provides
consultants with work, perhaps the best
known example being Hugh Ford's
study of covert tape recordings, which
was extensively publicised during the
trial of the two Scotland Yard detec-
tives who were bugged by The Times
newspaper. James Moir, an expert in

-ii.rios...0111111111r
Well known contributor to Wireless World,
Peter Baxandall.

loudspeaker designing and assessment,
noise problems in council flats, prisons,
penthouses, and power stations, and
electronic circuit design, was retained
by Tandberg during their patent suit
against Akai.

In manufacturing, free advice is
plentiful but often such advice is not
independent. You can't be sure a man
selling i.cs is conveying the best way of
doing a job, or purveying the best way
of swelling his commission. You employ
a technical consultant to get advice on a
subject with which you are unfamilar,
for which you are not equipped or your
capacity is overloaded, in the hope that
the advice will be free of commercial
bias. This means not only that the
consultant is not financially linked with
any manufacturer but that ideally any

private shareholdings he has are
unconnected with his work. In another
case, like that of Angus McKenzie, who
has shares in EMI, Plessey and other
firms, the consultant should agree to tell
you what those shareholdings are. Mr
McKenzie said he would be glad to tell
any clients of his interests.

There are many other reasons for a
consultant's need to be independent.
One is that the potential client must not
feel the consultant may be in competi-
tion with him. Another was advanced
by Geoff Evans, founder and managing
director of Warren Point: 'A supplier
can only supply from what's in his
brochure. An independent consultant
can often find a supplier who suits what
you want. The point is we can shop
around.'

Warren Point have set up a company
which supplies automatic test equip-
ment, but they say they keep even that
'at arm's length.' Evans likes to think
that the company has to wear two hats:
'The first is advisory, then there's the
implementation hat. We're in touch
with the implementation people, but not
influenced by them. If you get your
hands dirty you can advise, if you don't,
you can't.'

Indeed, one of the major criticisms of
consultants was that they tended to
know a lot of theory and a lot less about
the practicalities. Raymond Cooke
explained his views more fully: 'A
consultant soon runs to the end of his
knowledge. A good example is the use of
solid state devices. Those who use them
on a large scale know a great deal more
about these than the chap who does a
"lashup" now and again . . . The
specification is not enough. Most man-
ufacturers will tell you that the running
specifications are miles outside what
they should be and the other para-
meters, the crucial ones, are not quoted,
and those are the ones that let you
down. Ask any manufacturer what his
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greatest problem is and he will tell you
the variability of devices.'

Stan Curtis of Cambridge Audio said
that one consultant had produced a
superb design 'but it was too good. It
would have been all right if we had only
wanted to produce one a month.' In
future they would use consultants for
specific problems rather than hand over
entire projects to them.

Production engineering is a specia-
lised skill which some thought outside
the ken of consultants, and one engin-
eer remarked that the production
engineer needed to be familiar with the
constraints of the plant and staff, which
would only be possible if the engineer
were loaned to the client for a year or so,
in which case the client may as well hire
one himself.

Yet many firms use consultants to
advise them how to fill up spare
production capacity, and let them see a
new product through from design to
production. The company of PA Con-
sultants have often done this, perhaps
the best example being Strathearn
Audio, which had no product line at all
before PA arrived. The Advanced Pro-
duction Technology Unit of PA will
develop, research, and produce a pro-
duct, recruit and train staff, build any
special production machinery and even
make a small production line which can
then be transferred to the client's plant.

Peter Baxandall, with far less com-
mercial test gear at his command and a
preference for using easily modified
home-made equipment for much of his
work, had a similar view. 'There are two
schools of thought on this. One is that
the designer does his sums and draws a
diagram and that's the end of it, and if it
hums and needs a bit of screening that
isn't really his concern. I never take that
view. The job of the good circuit,
designer is to see the thing through and
these practical things are part of it.' To
quote from Cherry and Hooper,t 'If pen
and paper design is an art, then
completion of the design to the hard-
ware stage is an art of a higher order.'

He admitted he sometimes became
absorbed in the merely interesting but
unremunerative. Hugh Ford agreed.
'You're always looking for perfection,
but you've got to give and take. You've
got to compromise because the thing
has got to be made to a price. Usually
What you're doing is saying "These are
the areas for improvement".'

On this, one observer, who has
worked in most branches of electronic
engineering, said he thought it was not
the consultant's job to keep his own feet
on the ground. 'For instance, if the
consultant says the best way to do this
is to use high vacuum technology,
someone has to say to him "Well we
don't want to get involved in that. What
are the alternatives?" And he says this,
this and this and the client says "We'll

tAmplifying Devices and Low Pass Amplifier
Design by E. M. Cherry and D. E. Hooper,
Wiley, 1968.

Roger Driscoll, of the North London Poly-
technic.

do this because we know how to do it".'
There had to be continuous communi-
cation between client and consultant.

Geoff Evans of Warren Point even
stressed the value of knowing how to
use the client's old plant, say an oven, in
the design of the new system, if that
were what the client wanted.

Academics in consultancy
Because he thinks many consultants
haven't got their feet on the ground
John Deutsch calls himself a freelance
computer systems designer, and he's
particularly critical of the practical
ability of many of his colleagues:
'They've overlooked the problems that
can occur, and this is particularly true
of academics. My job in the computer
industry is to make the equipment do
what the user wants. For example any
systems where money is concerned
have to be safe. There has to be a
deliberate rigidity built into the system
so that it's not easy to access once
you've put the information in.'

His feeling about academics is wide-
spread, and one commentator remarked
about their 'Ivory Tower' approach.
Roger Driscoll, lecturer at the North
London Polytechnic, dismissed the
charge: 'On the contrary the very fact
that we have this close association with
the press and with industry keeps us in
touch.' Some might be churlish enough
to argue that close association with
industry is not the same as being in
industry, but if one accepts that the
academic community has a great deal to
offer industry, there are still other
sources of resentment against the
academics. One that gives a great deal
of contemptuous amusement is the
perpetual paper chase through Milton's
'grove of Academe,' the ceaseless
agglomeration of honorifics to add to
the notepaper, a sense that scientific
knowledge is of less importance than
the acknowledgement of other scien-

tists. Another reason for the resentment
is even older.

It was perhaps best expressed by
James Moir, a man who is obviously
successful, drives a powder green
Jaguar and owns a slice of Hertfordshire
that extends, as he puts it, 'as far as you
can see'. Yet he feels threatened by
competition from the denizens of uni-
versity departments that are equipped
with public money. 'They're all at this,'
he said. 'It even goes down to the
technical colleges where the physics
master has set himself up as an acoustic
consultant. And not just acoustics,
they're doing all kinds of other things as
well.' The apogee of sheer cheek must
have been reached in one individual
who attended a symposium Moir gave
some years ago. 'He took away the
notes we handed out and said to himself
"This looks like a good thing", and the
next thing I saw was that he was
advertising himself as an independent
consultant.'

How did Roger Driscoll of the North
London Polytechnic justify this use of
public resources, presumably to fill his
own pocket: 'The money isn't the thing
that counts. My consultancy work helps
the college because it is good for the
recruitment of interested students. Our
connections with the press and with
local industry helps the students to
become known in industry and make it
easier to place graduate students when
the time comes for them to leave
college.'

He acknowledged that he was using
publicly owned equipment but said that
he didn't charge nearly as much as
outside consultants. 'I estimate that my
income from consultancy could be
counted in hundreds of pounds before
tax.' Until recently all consultancy fees
at the N.L.P. used to go into various
pockets but now a pool has been started
into which the lecturers pay part of the
fees they receive. 'It varies. It's usually
about a third.'

About one in six of the lecturers at the
N.L.P. did consultancy work, mostly
because they were not in disciplines
where such work was appropriate.
Driscoll emphasised that the amount of
free time lecturers had was exaggerat-
ed: 'The amount of time actually spent
in the lecture room may seem small,
possibly only five or six hours a week,
but a considerable amount more, maybe
15 or 20 hours a week, is spent in
preparation for lectures.'

Many of the reasons for or against
using consultants are paradoxical. For
instance, their non-involvement in
manufacturing gives them indepen-
dence, but that non-involvement may
reduce their ability to help.

Cambridge Consultants used to be
involved in manufacturing, and it was a
none too happy experience. They set up
three companies not long after the firm
was founded in 1960, one of which was
Cambridge Audio, now no longer linked
with them. The consultancy service did
well but the manufacturing interests
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foundered and dragged Cambridge
Consultants down with them. The
bankruptcy may still be having its
effects.

Peter Baxandall: 'The consultant is
dependent on being successful, because
if he makes a mess of it it will get
around. So he has to be careful not to
take on the wrong job, either because
it's too large or too difficult or it's likely
to have an unsatisfactory outcome. He
has to have a knowledge of the firm he's
dealing with.'

Paying a'consultant to learn
Another paradox of using a consultant
is that the client, having called him in,
has to brief him extensively, not just
on one particular problem perhaps, but
on the client's entire process, of which
the consultant may have no previous
knowledge. Thus the client is paying the
consultant to gain knowledge and
experience that may one day benefit the
client's competitors.

Dr Robin Smith -Saville of Cambridge
Consultants did not think this was a
problem. 'First of all if you're working
for the government they don't mind
your learning at their expense. Secondly
if a company is working with a product
that is going to give them a good market
they don't mind putting cash into it.'
Bob Stuart of Boothroyd Stuart said
they didn't charge clients for learning
time. Others said that not knowing the
process would be part of the objectivity
the client was paying for. Many gained
clients because of their experience of
other manufacturers in the same busi-
ness; many firms take on a consultant
because they want to know what their
competitors are doing. This particularly
applies in consumer electronics, where
many consultants may do a great deal of
equipment reviewing for magazines.

Technical reviews for magazines are
a fruitful source of revenue for consul-
tants. This is not because the magazines
pay well, as any consultant, particularly
one who doesn't seem to need the
money, will tell you, but because signed
articles attract business. The consul-
tants I spoke to did not advertise
directly, though only one of them, Moir,
indicated that he was aware of any
restriction on doing so. 'Most profes-
sional people are prevented from
advertising,' he said.

A spokesman for the I.E.E. admitted
that their restrictions were largely
imitative of the legal and medical
professions. Rules 9 and 14 state: 'A
member shall not, in self -laudatory
language or in any manner derogatory
to the dignity of the profession of
electrical engineers, advertise or write
articles for publication, not shall he
authorise any such advertisement or
article to be written or published by any
person.' An explanatory paragraph later
explains that the stress is on the word
'self -laudatory,' and the engineer must
not suggest he is more competent than
other engineers. He is not allowed, as a
consultant, to 'improperly solicit' work.

Most of the consultants I spoke to
said their work came either from
personal recommendation or from peo-
ple with whom they had worked before.

The relationship with the press intro-
duces the extent to which the activities
of consultants are secret. A difficulty
here is that for a consultant to carry on
his business successfully he must tell
potential clients what he has worked on
in the past and, if he over conscientious,
this may put him in a difficulty. In
practice this does not seem to present
too much of a problem.

The most secretive consultant orga-
nisation perhaps, is PA, which started as
Personnel Administration in 1943 when
it was advising on Spitfire production.
They now claim to be the largest
consultancy in the world, with a
world-wide staff of 2,000 and a staff of
100, many of them Ph.Ds, at their new
research centre in the Hertfordshire
countryside. To begin with they have
taken elaborate precautions to make
sure the firm is not taken over and its
secrets plundered thereby. In the mid -
fifties they made PA a profit making
trust, which is now administered by
'three or four people of sound reputa-
tion' in the city and elsewhere. Unlike
other consultants, who did not regard
working at some future date for a
present client's competitor a problem,
PA undertake never to work for a
competitor.

r
rip.

Angus McKenzie in his laboratory.

Potential recruits to PA, 90 per cent of
whose consultants have degrees or a
professional qualification, have to un-
dertake not to leave to work for a client,
and not only do PA give the usual
undertaking not to disclose for whom
they are working, but they bind the
client contractually from telling anyone
that they have PA working for them.

However, other parts of the PA
organisation may be working for com-
petitors and so some PA staff are not
allowed into the PATS Centre Interna-
tional Laboratories in Hertfordshire. PA
have made confidentiality a special part
of their service. 'Our secrecy,' said
Gordon Edge, 'is an added recommen-
dation.'

One can see why clients should keep
their use of consultants quiet, before a
product goes on the market. What
seems more strange is that the use of a
consultant should be kept secret after
that, particularly in electronic
consumer products. Many firms insisted
they did not use consultants even

though incontrovertable evidence
existed that they did.

Angus McKenzie offered a simple but
appealing explanation: 'They feel their
prestige will be much lower if the public
is told that (the company) had to go
outside their big empire. They like to
think they've got all the best brains in
the country under one roof."

One would have thought the public
might be impressed by the resourceful-
ness of a company that used consul-
tants. Graham West, of Technics, said:
'I think it's just pride. I think it's a
mistake because it must be of benefit to
them to let the consumer know they've
taken a lot of trouble to make sure the
product is correct.' Many suggested,
however, that idea was much too
complicated. Alan Hall -Williams, of
Strathearn, said: 'Talking about
whether or not a company uses consul-
tants may cloud the issue.' The public
didn't care as long as the product
worked properly.

Gordon Edge thought the companies
had better reasons: 'It's not pride. This is
silly because the modern sophisticated
company treats the consultant as one of
the tools he has available to help him do
the job. Firms don't rely on us to do all
the R & D by any means and they buy
the tools they need, use them and then
turn the tool off.'

Sony UK's marketing manager said
that Sony had never used consultants
but thought the reason that other firms
might want to conceal their own use of
them was that 'maybe they don't want
to lose the consultant to another
manufacturer, or that he may sell a
similar design to another manufacturer.
That's the only danger I think.'

Perhaps some are afraid, like the sign
writer who makes all the newsagents
within five miles look as if they're under
the same ownership, the use of a
specialist consultant will produce uni-
formity. This might be true if the same
consultant were asked to design similar
products for competing manufacturers
at the same time. As Hugh Ford said,
this rarely happens: 'Ideas change, new
products come on the market, new
transistors, new i.cs become available so
that's not a problem. It depends on the
period of time that elapses between
working for a client and his competitor.
If there is a problem you can phone up
the previous people you did the work for
and say "Look, I've been asked to do
this." Usually they don't mind but if
they do, you tell the customer "I'm sorry
I can't do it. I suggest you contact X".'

Peter Baxandall commented that he
tried to avoid working for directly
competing firms, and had, for instance,
only accepted one audio amplifier
design commission. In many cases there
is no conflict because an amplifier
costing £150 is a very different product
from one that costs £50.

Many firms commented that a con-
sultant would not appreciate their
design philosophy as well as their own



508 Wireless World, November 197i

staff. Hugh Ford reported: 'In fact, I

think this is a strong case for getting a
consultant. Firms get dyed in their ways
and they ought to bring somebody in to
examine the end product. Manu-
facturers don't do this enough, and
you'd be amazed at the awful clangers
that have been dropped by even well
known firms.' Bob. Stuart also thought
the complaint groundless: 'If a company
is bringing in a consultant they must be
wanting to change their image anyway.'

Although the consultant has no
loyalty to the firm other than the fee, in
Bob Stuart's words 'You want clients to
come back to you.' Indeed he said he
regarded this as a measure of a consul-
tant's success. In each case research
staff are not obliged to stay with
companies forever, and consultants
may provide better continuity then
one's own staff.

In this connection Geoff Evans saw a
problem for the client who went to a
large -system house for a one-off sys-
tem. 'They are basically production
companies and they are prototype
oriented. Their engineers are there to fill
spare production capacity, so that the
one-off job is given to the young
graduates, with obvious results. They
have a high staff turnover because the
lad gets so far into the job, panics,
leaves and usually leaves no documen-
tation behind him when he goes.' The
customer will get this equipment in the
end, said Evans - probably one of the
reasons he went to a large system house
was that he knew it wouldn't go broke -
but it will often be late, 'and usually if a
firm can put up with late delivery it
means that either they've ordered the
thing at the wrong time or they don't
need it at all. Most of his own staff, he
said, had been at Warren Point for seven
years.

One view often expressed was that
having one's own staff on the premises
was much more convenient than calling
out a consultant when a problem
occurred. This indeed, was the basis of
Derek Bond's remark at the beginning
of this article. On the other hand, in a
recent article in the journal Communi-
cations International, Dr Robin Smith -
Saville of Cambridge Consultants made
the following point about consultants:
'In communications it would be rash to
claim that they can do anything which
is beyond the capabilities of the rest of
the industry but they have outstanding
skills in special areas. These skills
coupled with their independence and
accessibility give them their special role
in the industry.' In what way accessible?
'I meant accessible as opposed to a
specialist engineer in Marconi or one of
the other large firms', he said. Often
such an engineer couldn't be found
when he was wanted.

One design manager, who wished to
remain anonymous, said hiring a con-
sultant was much more convenient
than going through the business of
advertising for staff, interviewing and
waiting for the successful candidate to

1-

Jonathan Pope, a consultant at PATS Centre.

work out his notice. In addition the R &
D engineer needs to be kept fully
occupied and has to be backed up with a
great deal of expensive equipment in
addition to the non-productive space he
takes up.

Mike East, public relations adviser to
Warren Point, said, 'In the present
economic situation using consultants
becomes more important not less. It's a
shelter for many firms because they pay
a fixed fee, there are no overheads and
so they cost for it.'

As regards fees, there are various
methods of computation. Boothroyd
Stuart work on a flat fee plus a royalty.
'This gives us an incentive to ensure
success, and it limits the client's costs at
the beginning, the very time when he
needs the money.' Roger Driscoll saw a
snag: 'With a royalty payment you
could become identified with the com-
pany.' On the other hand, many manu-
facturers do as Marsden Hall do, paying
consultants on an annual retainer with
an additional fee for specific projects.
This too would identify the consultant
with the company.

For £100 a day the client may buy the
services of the large group consul-
tancies. Individual consultants normal-
ly charge a great deal less, £50 a day
upwards, although Angus McKenzie
charges £100, he told me, which does
seem just a little high. A university or
college lecturer using borrowed equip-
ment may charge £30 or £40 a day; one
suggestion is that whatever they
charge, and it could be raised to the
usual rate, the money should be
returned to the education service and
the work counted as part of the duties
for which the lecturers are already well
paid, a productive means of lengthening
that 26 -hour week.

Whoever the consultant is, Derek
Bond warns: 'Unless they pull their
socks up and get a bit more production
oriented we won't be using consultants
much in future. If they're cheap we'll
use them, but if they're not, we won't.'

(11f-predktion.i
Onset" ikifiter conditions brings a notable
increase in northern hemisphere mid -latitude
daytime FOTs. The charts show how this
effect is modified by differences in local time
at the ends of a circuit. For example taking
UK daytime as 07 to 19GMT and Hongkong
daytime as 23 through 11GMT the complete
path is in daylight from 07 to 11GMT.
Similarly the Montreal path is not fully lit
until 11GMT, since it lies to the west, but
then continues lit until 19GMT as path length
is relatively short.

The southern hemisphere is of course'
changing to summer conditions. Ionospheric
control points for Johannesburg and Buenos
Aires are at equatorial and lower mid -lati-
tudes so their FOTs are not greatly affected
however.
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Meetings
NOVEMBER

LONDON
4th. IEE - Colloquium on "Piezoelectric and

pyroelectric materials and applications" at 10.30 at
Savoy Pl., WC2.

4th. IEE/RTS/BKSTS-"A dual-guage multi -
standard telecine" by J. D. Millward at 19.00 at
Savoy Pl., WC2.

5th. A E S - "Blumlein in the low frequency
jungle" by P. B. Vanderlyn at 19.15 at the IEE,
Savoy Pl., WC2.

6th. IEE - Colloquium on "Electrical pheno-
mena on insulating surfaces in gases and in
vacuum" at 10.30 at Savoy P1., WC2.

6th. IEE/IERE - Colloquium on "Distributed
information systems" at 14.00 at 9 Bedford Sq.,
WC 1.

10th. IEE - Discussion on "SAW resonators: a
new challenge to conventional crystal filters and
oscillators" at 17.30 at Savoy Pl., WC2.

11th. IEE - "Fuzzy algorithms - systems and
control applications" by Dr E. H. Mamdani, Prof. P.
K. M'Pherson and Dr B. R. Gaines at 17.30 at Savoy
Pl., WC2.

11th. IEE - "A single axis tracking earth station"
by D. W. Longhurst and "Investigation of step
track aerial steering techniques" by R. J. Jones at
17.30 at Savoy Pl., WC2.

12th. IERE - Coloquium on "Wedding calcula-
tors to instruments" at 10.00 at 9 Bedford Sq., WC I.

12th. I. Phys./ IEE - One -day meeting on
"Compound semiconductors" at Imperial College,
SW7.

12th. IEE - "The :scanning acoustical micro-
scope" by Prof. R. Kompfner at 17.30 at Savoy Pl.,
WC2.

12th. BKSTS. - "The history and use of slides"
by Brian Coe at 20.30 at NFT2, National Film
Theatre, South Bank, Waterloo, SE1.

13th. RTS - "RTS Convention in retrospect" at
19.00 at the Conference Suite, London Weekend
Television, South Bank TV Centre, Upper Ground,
SE1.

14th. IEE - Colloquium on "Reliability of solid
state microwave devices" at 10.30 at Savoy P1.,
WC2.

14th. IEE - Colloquium on "Standard computer
interfaces - where next?" at 10.30 at Savoy Pl.,
WC2.

17th. IEE - "What the common market means to
engineers" by G. L. E. Metz at 18.30 at Savoy P1.,
WC2.

18th. IEE - Colloquium on "Field effect device
applications" at 10.30 at Savoy P1., WC2.

20th. RTS - "SECAM - the other European
colour standard" by Michael Cox at 19.00 at the
Conference Suite, London Weekend Television,
South Bank TV Centre, Upper Ground, SE1.

21st. 1.Phys. - Meeting on "Metals and metallic
compounds" at 10.00 at the Lecture Theatre,
Geological Society, Burlington House, Piccadilly,
WI.

25th. IEE - Colloquium on "Radio interference
and the BSI" at 10.30 at Savoy Pl., WC2.

25th. IEE/IERE - Colloquium on "Patient
monitoring" at 10.30 at Savoy P1., WC2.

25th. IEE/IEETE - Discussion on "Aids in the
teaching and learning of electrical subjects" at
Polytechnic of Central London, 309 Regent St., WI.

26th. IERE - Colloquium on "Industrial
cathode ray tubes" at 14.00 at 9 Bedford Sq., WC I.

26th. BKSTS. - "The overhead projector - a
versatile visual aid" by L. S. Powell at 19.30 at
Thames Television Theatre, 308-316 Euston Rd.,
NW I.

27th. RTS - "Computers in support of the
production and transmission processes" by R. C.
Evens and C. Lashmar at 19.00 at the Conference
Suite, London Weekend Television, South Bank TV
Centre, Upper Ground, SEI.

27th. IERE - Two joint lectures on "The
development of the Mediator project for air traffic
control" at 18.00 at 9 Bedford Sq., WC I.

BEDFORD
18th. IERE - "Large scale integrated circuits for

Teletext decoding" by D. Spicer at 19.45 at Room
7/1, Mander College.

BELFAST
4th. IERE - "Voice recognition by computer" by

Dr R. Lingard at 19.00 at Cregagh Technical
College.

BIRMINGHAM
19th. SERT - "The selection of the correct hi-fi

record cartridge for a given system" by A. Munro at
19.30 at the Byng Kendrick Suite, University of
Aston.

19th. RTS - 1975 Fleming Memorial lecture
"Television: Parliament and people" at 19.00 at BBC
Broadcasting Centre, Pebble Mill Road.

20th. CEI/IERE - "Space technology" by G. K.
C. Pardoe at 18.30 at Vaughan Jeffreys Lecture
Theatre, University of Birmingham (School of
Education).

BRIDGWATER
11th. IEETE. - "Mobile radio communications"

by Prof. W. Gosling, at 19.30 at Royal Clarence
Hotel, Cornhill.

BRISTOL
19th. CEI - "Engineering for survival" by Prof.

Meredith Thring at 19.00 at the Lecture Room,
School of Chemistry, University of Bristol.

BROMLEY
12th. IEETE. - "Electronics in commercial

vehicles" by G. Leonard at 19.30 at Bromley College
of Technology, Rookery Lane.

CAMBRIDGE
27th. IEE/IERE - "Videodisc" by speaker from

Mullard at 18.00 at The University Engineering
Laboratories, Trumpington Street.

CARDIFF
12th. IERE - AGM South Wales Section

followed by "The Omega system of navigation" by
R. C. V. Macario at 18.15 at the Dept. of Applied
Physics and Electronics, UWIST.

CHATHAM
27th. IERE - "Recent advances in calculator

technology" by R. Bradbeer at 19.00 at Medway and
Maidstone College of Technology.

COLCHESTER
12th. IEE - "Techniques and achievements of

radio astronomy", by Prof. A. Hewish at 19.00 at
University of Essex.

HEMEL HEMPSTEAD
20th. IEE - "Thermal imaging - techniques and

applications" by W. Lawson at 19.30 at Dacorum
College of Further Education.

HULL
12th. SERT - "U-matic video cassette" by a

representative of Sony (UK) Ltd at 19.00 at Hull
College of Technology.

IPSWICH
5th. 1EE/IERE - "Viewdata - an interactive

information service for the general public" by S.
Fedida at 18.30 at The Great White Horse Hotel,
Tavern Street.

LEICESTER
11th. IEE/IERE - "Dolby noise reduction

system" by I. Hardcastle at 19.00 at the Lecture
Theatre, Chemistry Dept., Leicester University.

LINCOLN
20th. SERT - "Receiving aerials" by R. S.

Roberts at 20.00 at the Refectory of Lincoln
Technical College.

LIVERPOOL
12th. IERE - "Radio astronomy" by Dr A. G.

Lyne at 19.00 at the Dept. of Electrical Engineering
and Electronics, University of Liverpool.

MANCHESTER
13th. IERE - "Radio astronomy - bird's-eye

view" by Miss Hilary Exton at 18.15 at the Lecture
Theatre R/ H10, Renold Building, UMIST.

27th. SERT - "TCE 9000 colour television
chassis" by K. Harris at 19.00 at the Lecture Theatre
C10, Manchester Polytechnic.

NEWPORT, I.o.W.
14th. IERE - "Hybrid integrated microwave

amplifiers" by Dr S. J. Hewitt and R. S. Pengelly at
19.00 at Isle of Wight College of Arts and
Technology.

NORWICH
12th. IERE - "Communications of the future" by

Dr P. D. Whitaker at 19.00 at The Audio Visual
Centre, University of East Anglia.

PLYMOUTH
13th. IEE/IERE - "ORACLE - a broadcast

information service" by D. Wood at 19.00 at
Plymouth Polytechnic.

PORTSMOUTH
26th. IERE - "Future trends in primary radar

systems" by K. Milne at 19.30 at Portsmouth
Polytechnic, Park Road, Room ABO 11.

READING
3rd. SERT - "Medical instrumentation" by P.

Sibley at 20.00 at the Post House Hotel, Basingstoke
Road.

4th. IERE - "Electronics in medicine" by Dr D.
W. Hill at 19.30 at Caversham Bridge Hotel,
Caversham Road.

REDHBL
11th. IEE - "MADGE - helicopter landing

system" by H. L. Derwent at 19.30 at Mullard
Research Labs, Cross Oak Lane, Salfords.

SHEFFIELD
19th. IERE - "Electronic control and communi-

cations on motorways" by. Supt. Hambrey at 19.00
at Dept. of Physics, Sheffield University.

26th. IERE - "Signals and systems - what do
we know?" by D. Brook at 18.30 at Sheffield
Telephone House, Charter Square.

SLOUGH
5th. 1. Phys. - One -day meeting on "Physics of

detection and surveillance" at the Fulmer Research
Institute, Stoke Poges.

SOUTHAMPTON
12th. IERE - "V.h.f./f.m. broadcast reception"

by R. S. Broom at 19.30 at Southampton College of
Technology, East Park Terrace.

19th. IEE/IERE - "Application of semiconduc-
tor devices to protection" by M. C. S. Simpson at
18.30 at Lanchester Building, University of
Southampton.

UXBRIDGE
28th. IEE - "Some aspect of artificial intelli-

gence" by Prof. I. Aleksander at 18.30 at Brunel
University, Kingston Lane.

WHITBY
11th. IERE - "Fly -by -wire flight control

systems" by Flt.Lt. P. L. Hills at 19.00 at Botham's
Cafe.

Tickets are required for some meetings: readers are
advised therefore to contact the society concerned.
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News of
the Month

IEE to resign from CEI

The Institute of Electrical Engineers has
decided to give notice of its intention to
resign from the Council of Engineering
Institutions on December 31 next year.
A statement by the IEE's President,
James H. H. Merriman was issued as
follows.

"As you know, we have endeavoured,
with colleagues in other institutions, to
secure a reform of the CEI that would
make it representative of individual
Chartered Engineers, regardless of their
specialisation, who would freely elect
its governing Board. We consider it
essential to eliminate, or at least
substantially dilute, responsibility of the
Board to the institutions because we are
sure this has been the main cause of the
CEI's inability to act promptly and
effectively. It is excessively difficult for
fifteen sovereign institutions- probably
more in the future - to reach
agreement on important matters.

s ail i

I
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"The constitutional changes agreed by
twelve of the fifteen institutions at the
CEI meeting on 24th July, by which
each institution will elect one represen-
tative on the Board, would not, in our
view, dissociate the CEI from the
overriding influence of the institutions.
We considered that this decision
represented the limit to which a
majority of other institutions were
prepared to go to meet our views, and
that further progress could only be
expected to take place, if at all, in a
future far more distant than we believe
our members would tolerate. In these
circumstances, our council thought the
only proper course was to give notice of
resignation . . . In the meantime, we
shall play our part in the CEI in a
constructive and conciliatory manner
so that if, at the end of the day, we
decide we must withdraw, we may do so
without rancour, and in circumstances
that will enable us to collaborate in
friendship with the other engineering
institutions and with the CEI itself."

Buy British audio

September saw the announcement of
two campaigns intended to promote
British audio products both here and
overseas. The first starts with a recent
exhibition at the Design Centre,
Haymarket, and is promoted jointly
with a group of 18 well known retailers
from all parts of the U.K.

Based on the slogan "the best of
British", the advertisements list the
dealers who have joined the group and
outline the advantages of a new
guarantee and service agreement

Vernon H. Cooper Ltd's new yarn speed monitor can be used in conjunction with all
types of knitting machines, both circular and flat and having varied rates of feed. The
monitor incorporates EMI's electronic fabric control system.
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offered. In each instance, the dealers are
promoting British made products and
providing a passport -like document,
with each purchase. This offers a
two-year free parts and labour guar-
antee on listed British items, purchased
and entered in the document, with the
exception of the pick-up cartridge
stylus.

Pai-allel to this campaign a loose
grouping of a number of well known
British manufacturers has been created
to improve overseas promotion and
exhibition activity. The impetus to this
movement came from what one
spokesman called "the poor stand
location and tatty appearance" of the
joint British stand at this year's Chicago
Consumer Electronic Show.

The group plan to start a twice yearly
promotional magazine which will be
circulated among some U.K. dealers and
extensively in potential overseas
markets. The magazine is to be edited
by Denys Killick, the technical editor of
Cassettes and Cartridges.

Just how successful this latest idea
will be is difficult to judge, since it is
embryonic, but one leading British
manufacturer, Rank -Audio Visual,
pointed out that they and some other
companies could be embarrassed by
such a campaign, since they have a foot
in both camps, importing Japanese
products as well as making Leak and
Wharfedale products. The comment
was made that British products should
be offered on the basis of a direct
technical and quality comparison, not
relying on patriotism to boost sales.

Push-button 'phones
introduced

Push-button telephones will become
generally available to customers in
London next spring and elsewhere later
in 1976. Calls are made by keying (see
photograph), which is easier than
dialling and enables users to put
numbers into the telephone faster.
Called the SC Keyphone, it is
interchangeable with an ordinary dial
telephone and may be used on most
exchange lines and extensions. It uses
an m.o.s. microcircuit designed by Pye
TMC engineers which translates the
keyed number into a chain of pulses
identical to that produced by conventio-
nal rotary dial telephones. The Post
Office's new D4000 specification has
been drawn up to ensure that equip-
ment incorporating m.o.s. circuits will
achieve a 30 -year fault -free lifetime and
requires that test circuits designed to
check process and production parame-
ters be regularly submitted to the P.O.
for accelerated life -time testing at
extremes of temperature. Following
successful market trials in London and
the provinces, the P.O. has now placed
contracts with GEC Telecommunica-
tions and Pye TMC for a total of 145,000
SC Keyphones. They will be offered to
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Britain's telephone of the future is the
self-contained Keyphone - see news
item for details.

customers at an extra rental of £4 a
quarter and there is an installation
charge of £5.

Data buoy
commissioned

The UK National Data Buoy was
formally commissioned at Lowestoft on
Friday, August 22 and is expected to be
in position reporting automatically on
sea and weather condition in the North
Sea, in the early autumn (see 'Electro-
nics in Oil', Jan. 1975 issue, p.8). The
items of equipment have been supplied
by Harwell's Electronics and Applied
Physics Division. One of these measures
the rate and direction of movement of
the water while the other produces
electric power for the buoy's instru-
mentation. In the current meter,
ultrasonic pulses pass horizontally
between two pairs of transducers
mounted at right -angles to each other
on spars projecting beneath the buoy.
Differences between the times taken for
the pulse forward and return journeys
are measured electronically and com-
bined with the buoy's compass bearing
to give true direction and speed of the
water's movement.

The thermomechanical generator,
which powers all the buoy's instru-
ments and the sea -to -shore communi-
cations system, is a Harwell develop-
ment of the Stirling Cycle Engine and
provides a continuous output of 25W
from the combustion of 200kg /year of
propane gas.

New computer breed

The Science Research Council has made
a grant of £8,000 for work on a
graphically patched hybrid computer
being undertaken by Mr Peter Atkinson
of the Department of Engineering and
Cybernetics at Reading University. In a
hybrid computer, simulation runs on
the analogue computer are controlled
by a digital machine which also logs
data. Once a problem has been
programmed it can then be left on the
hybrid computer to run itself until the

problem has been solved. The one
remaining difficulty at present is that
the analogue machine has to be wire
connected ("patched") by hand before
the programme may be run. The
patching must be carefully checked for
errors and this process is time
consuming. Earlier work by the
investigator has shown that digital
computers may be automatically
programmed to solve simulation pro-
blems by drawing up the block diagram
of the system to be simulated on a
cathode ray screen. The object of this
present research is to produce a small
demonstration system which allows the
analogue component of a hybrid
computer to be similarly automatically
patched up by drawing a block diagram
on the c.r.t. screen. The digital
computer will be programmed to
recognize the system's topology and
will make connections between the
analogous blocks in the analogue
machine. The numerical values of the
elements within each block will then be
typed into the digital computer via a
conventional teletypewriter keyboard
and the digital computer will set up the
component values in the analogue
machine.

This research is not the first attempt
to produce an automatically patched
hybrid computer but it possesses new
features which ease the solution of the
problem considerably.

No interference from
experimental tube train

Measurements have been made to
monitor interference signals induced in

Bathtime at the
British Hover-
craft Corporation
has now advanc-
ed beyond the
rubber duck
stage to the re-
motely controlled
model hovercraft
which is here un-
dergoing hydro-
dynamic tests
using an SE Labs
eight -channel
portable magne-
tic tape recorder.

the running rails by London Transport's
experimental tube train and it was
found that resolved signals were
obtained at considerably lower levels
than expected. The train is experimen-
tal in that control of the traction
motor's power unit is solid state,
employing thyristors rather than banks
of resistors. The result is a 5% saving in
power, smoother control and less
maintenance. Interference from the
power unit could have affected vital
signalling information but the tests
have showed that operation of the train
does not introduce spurious signals of
sufficient level to affect running safety.
While operating, interference in the
region 500-600Hz was expected while on
starting, a frequency of 16Hz could have
been induced from the motor. The
Fenlow instrumentation recorder used
for monitoring the signals has facilities
for recording on up to four channels
using standard '/,in magnetic tape at a
speed of 71/2 i.p.s. Signal to noise ratio is
better than 43dB and linearity is 0.5%.

Briefly

And now Roberts Video. Roberts Radio
has entered the colour television
market and will operate Roberts Video
from the same address and will trade
within the same sales policy.

Electrical safety. The Department of
Prices and Consumer Protection have
just released information on the new
guidance document dealing with the
Electrical Safety Regulations 1975. This
is available from HMSO.
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[Letters to
the Editor

Perhaps, moving into the area of
pipe -dreams, someone will open up an
experimenters' materials supply super-
market, not just for electronics but also
where one could buy optical compon-
ents, mechanical engineering materials,
chemicals, specialist photographic
materials ... let others add their special
needs! And all at 8% VAT!
B. W. B. Pethers,
Welling,
Kent.

PEAK READING LEVELJ METER

VANISHING
COMPONENTS SHOPS

Can anyone tell me what has happened
to the service that used to be provided
by London's electronic component
shops? I have been aware that the
situation had deteriorated, but not until
two recent occasions, when I attempted
to make purchases in such shops, how
far the deterioration had gone.

There was a time when you could
take your "shopping list" for whatever
equipment you were building to one of a
score of shops in Edgware Road,
Tottenham Court Road, and Lisle
Street with a high probability of getting
your requirements met, if not in one
shop, in two, at the most. And these
shops were manned by people with
actual experience of circuitry, radio
hams and the like. Now all these shops
are owned by two or three big chains
and staffed by salesmen who, generally
speaking, know nothing about elec-
tronics and in many cases have only a
limited grasp of English. Look in the
advertising pages of this magazine:
most of the component suppliers are in
the North of England or in the West
Country, which means buying compon-
ents blind as no one seems to give
manufacturers' type numbers of the
components they advertise and
therefore volume and configuration of
these items remain a mystery until
purchase has been made.

Perhaps other readers would tell us
how they manage to build complex
electronic equipment to professional
standards, using miniature close -toler-
ance components with such an impos-
sible supply situation - or do they all
use their employers' stores?

Perhaps one of the tycoons who own
these super -chains of resistorless capa-
citorless radio shops will tell us why we
are not getting the service we used to
get and which, judging by the number
of electronic magazines sold, many
would be eager to take advantage of.
Maybe such tycoons don't regard it as
their function to provide a service -
only to make a profit!

On some of the issues raised by Messrs
Dawson and Evans in October letters
we find ourselves in agreement. In
mid -1972 we built a resistor chain/com-
parator instrument, but later investi-
gated the analogue/digital approach
because this seemed a powerful and
flexible method.

We appreciate that our design seems
complex, but the two -channel proto-
types were built for the authors'
satisfaction and as a demonstration of
the principle, not really for presentation
as a design for construction - hence
the absence of p.c.b. layouts. However,
if one considers' the application of our
design to a multichannel system - e.g.
on a 24/8 mixing console where 32
channels are to be monitored - it can
provide a simple and economic solution,
as we need use only one set of logarith-
mic, clock and display logic; we then
multiplex sequentially:
(a) 1 out of 32 rectifier/storage
capacitor outputs into the reference
capacitor (C9, Fig. 3)
(b) 1 out of 32 columns of 1.e.ds,
enabling that column alone to respond
to the previously processed input signal.

Very little circuitry is needed to effect
the multiplexing, the power consump-
tion per channel is greatly reduced and
calibration of the logarithmic intervals
for all channels simultaneously is by a
single potentiometer setting.

A digital system can permit variations
in dB increments: for example, a system
of 1 dB resolution may be designed so
that each step is displayed at the
highest levels, every other step at
mid -levels for 2 dB resolution and 1 out
of 4 at low levels for 4 dB resolution.

Referring to the question of drift, we
should like to point out that:
(a) The capacitor C9, Fig. 3, is a
polystyrene type, as was mentioned in
the article as submitted for publication
but subsequently omitted on publica-
tion.
(b) The reference voltage, VRER tracks
the 10V zener sub -rail voltage to almost
99%.
(c) The hysteresis drift in the 74132
clock oscillator is typically less than 1%
over a 25°C free air temperature
change.

Our prototypes do indeed dissipate

heat, but this is minimised by the use of
a 20V + 5V power supply; they were
designed in 1973 and our article had
been awaiting publication for some
eighteen months. If we were now to
up -date its design, we should certainly
use c.m.o.s. logic, greatly reducing
power consumption.

We consider the suggestion of a series
l.e.d. chain an excellent one and are
grateful for this.

For domestic/prototype use, the
low-cost 748 amplifier has an acceptable
h.f. performance, but we would agree
with Messrs Dawson and Evans that for
professional purposes faster devices
should be used.

We are not concerned to attempt to
imitate the inertia of a moving -coil
instrument, nor do we claim to have
produced a direct replacement for the
BBC p.p.m.; we simply used the BBC
specification for rise and decay times as
a guide - other tastes or standards
could easily be accommodated.

In 1973 the price differential between
red and green 1.e.ds determined our
preference - that differential has now
changed.

We would like to thank Messrs
Dawson and Evans for their interest and
suggestions, but feel that they may have
mistaken our intentions somewhat.
S. F. Bywaters and J. E. West,
London, NW11.

"SORTING OUT SIGNS"

In his article in your September issue,
on conventions in circuit and phasor
diagrams, A. T. Morgan introduces it
with the words "it is important to be
logical and consistent. This article
outlines a logical system . ." And he
goes on to repeat "logical and consis-
tent" and "logical" with reference to the
system he is about to commend. At the
same time he is kind enough to refer to
my book "Phasor Diagrams", but by
contrast describes the system therein
merely as "new and interesting". As for
newness, it was given embryonically in
Wireless World and Electrical Review
more than 24 years ago, and fairly fully
in Electrical Review, Jan. 1, 15 and 22,
1954). He finishes, in a Summary, with
the observation that if his instructions
are followed "no confusion should
arise." So one reads on with high hopes.

His Figs. 1 and 3 show two opposite
conventions for indicating positive
directions of voltage and current, and
Figs. 2 and 4 show the corresponding
opposite phasor diagrams. But instead
of coming down logically on one side or
the other, Mr Morgan tells us neither is
better than the other and we can take
our pick as fancy moves us! This does
not strike me as the emphatically logical
and consistent approach we had been
promised. And as for no confusion, I can
hardly think of anything more likely to
give rise to it.



Wireless World, November 1975 513

Mr Morgan's opposing conventions
are of course familiar, and in a recent
paper* I showed that the exi's'tence of
this conflict of viewpoint was due to the
use of totally unnecessary arrows in
circuit and phasor diagrams, and that
the dispute just did not arise if my
system was used. My claim that what-
ever arrow methods can do, even when
used in such a way as to be valid, those I
advocated can do better (often very
much better) still after more than two
decades does not appear to have been
refuted. So what is the point of clinging
to arrows, etc., with resulting diversity
of conventions, risk of confusion,
greater complication and restricted
capability (strikingly exemplified in
"Phasor Diagrams") when there is no
need?

As regards restricted capability, it is
significant that out of Mr Morgan's 35
diagrams no fewer than 25 are devoted
to the simple series circuit. Parallel
circuits are not mentioned at all (nor
Kirchhoff's current law), except one
complicated circuit (Fig. 18) for which
again significally no phasor diagram is
attempted. It would ne interesting to see
Mr Morgan's phasor diagram for a
two -stage amplifier with feedback, such
as Fig. 7.63 in "Phasor Diagrams."

Fig. 1, a simple generator -and -resistor
series circuit, shows, in variety (b), two
voltage arrows pointing in the same
direction around the circuit, both of
them in the same direction as the
current and therefore, one might think,
in phase with it. But Mr Morgan says
that the two voltages are opposite, and
shows them so in the phasor diagram. Is
that not likely to confuse? Especially
when the reader has just been given two
versions, each upside down relative to
the other. Even after one of these has
been selected for the remainder of the
article. Figs. 15 and 16 show two
different phasor diagrams for the same
transformer. One of the features of the
arrowless system is that every circuit
has one and only one correct general
phasor diagram shape; a fact that
should endear it to student and exam
paper marker alike!

Regarding the claim for consistency,
one notes that some of the phasor
diagrams have been drawn on the
closed -figure principle while others are
of the star form. Some of the current
arrows are incorporated in the wiring;
others are drawn alongside like the
voltage ones. The same kind of arrow is
used for both voltage and current. The
usual convention of E for e.m.f. and V
for p.d., upheld by" the BSI, is reversed
for no apparent reason. Since one
undoubted merit of the system is that it
does not necessitate distinguishing
between e.m.fs and p.ds (just as well,
since nobody, not even the BSI, has
been able to define them in such a way
that all can agree about which is which)

* "An Unnecessary Controversy." Int. J. Elect. Enging.
Educ., Vol. 12, pp. 125-8.

one wonders why Mr Morgan bothers to
use different symbols for them.

I am confused by a phrase near the
top of the last page: "If the force F
moves in the direction of the force."
There are two obvious errors in Fig.
10(b), and eqn. 3 does not agree with the
text.

I feel that Mr Morgan's article tends
to confirm the case I put in "Phasor
Diagrams", that "conventional methods
of dealing with circuit and phasor
diagrams" are so confusing and inade-
quate at best that it is a,waste of, time
trying to bolster them up. Why not
make a clean sweep of them, as was
done so expeditiously with the c.g.s.
systems of units?
M. G. Scroggie,
Bexhill,
Sussex.

Mr Morgan replies:
First of all, I would like to point out
some printing errors in my article.

Page 436, column 2, the last equation
should read

v = iR and eR = -iR
Page 439, column 2, equation 3 should

read
V2 = -Z12

In Fig. 10, (a) and (b) the equation
should read

Vz = IZ
I will now try to answer Mr Scroggie's

points.
It seems to me that what Mr Scroggie

is saying is that no method is acceptable
or can possibly be clear and logical
unless it is the Scroggie method. I am
well aware of the fact that Mr
Scroggie's "new" method has been
published from time to time over a
period of over 20 years. However, it has
still not been generally accepted and
although I find it "interesting" and
perfectly acceptable I certainly do not
agree that it is the only acceptable
method.

As explained in my paper, what I have
tried to do is to take the traditional
methods, which my students find in all
the text books they read, and try to
clarify the points which cause confu-
sion.

I do indeed show two different
conventions in Figs. 1 and 3, but as
clearly explained in the article, I see
no logical reason why one must be used
in preference to the other. I have my
own preferences, of course, but I do not
wish, as Mr Scroggie appears to do, to
force these on all other readers. All I ask
is that the chosen conventions be
clearly stated and that the writer then
sticks to them. Having personally
chosen in my paper the conventions of
Fig. 1(a) and 3(a), I have not departed
from this subsequently. Fig. 16, as
stated in the article, is an example of a
way of dealing with the transformer
which is often used but which I do not
find acceptable for the reasons stated.

The length of my article was
obviously restricted for publication

purposes and the reason that consider-
able attention was paid to series circuits
is because this is where the confusion
often starts, i.e. right at the beginning. If
the basic principles as outlined for series
circuits is well understood, I don't think
Fig. 18 would necessarily be described
as "complicated". The method of
dealing with it has been carefully
outlined. The reason I have not
attempted to draw a phasor diagram for
Fig. 18 is because I don't see any useful
purpose in doing so. The circuit would
be solved from the equations as given.

I just cannot understand why Mr
Scroggie thinks that in Fig. 1(b) the fact
that both voltage arrows point the same
way round the circuit as the current
arrow indicates that all three quantities
are in phase. As explained quite clearly,
the arrows only indicate the chosen
positive directions. If two quantities are
in phase, they are always positive
together and negative together. If in
antiphase, vice versa. Clearly in Fig.
1(b) if v is positive, then eR must be
negative. Positive in one direction is the
same thing as negative in the opposite
direction.

Mr Scroggie apparently objects to my
drawing some phasor diagrams closed
and others in star form. As far as I am
concerned this is perfectly acceptable as
phasors, like vectors, have only magni-
tude and direction (with respect to
other phasors). I agree it would be nice
to have only one way of drawing the
phasor diagram for a given circuit, but
I live in a real world and I have to teach
my students to understand the text
books which they are likely to read.

The point about type and position of
current and voltage arrows, I feel, is
rather trivial as it doesn't affect the
understanding of the diagrams.

I am not interested in the distinction
between e.m.f. and p.d. for my method
does not necessitate the distinction and,
as Mr Scroggie admits, the distinction
between the two is another point which
causes confusion. I have used the
symbol e for voltage across an impe-
dance, whether it be resistance,
inductance or capacitance. Everyone
uses e for inductance so why not also for
resistance and capacitance? They all
impede the flow of current in an a.c.
circuit. That is consistent, isn't it?

SMALL SHOPS CARE

I take exception to certain remarks in
your September issue in the article
"Electrical safety, standards and the
law."

The impression is given that small
retailers are a second best, technically
dim section of the trading community.
This is not so. For technical knowledge,
experience and simply caring about
what we sell and whether our
customers will survive, we are far ahead
of the multiples and others. How many
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of these selling organisations even keep
a Megger at the point of sale, let alone
know how to use it? Perhaps a quick
check by your readers would turn up
some interesting figures on 13 -amp
plugs sold complete with 13 -amp fuses
and no enquiry about the appliance to
be connected. Small is beautiful.
G. J. Badman,
Watts Radio,
Somerton,
Somerset.

RESISTANCE
COMPARATOR

I may be wrong - but! Surely the
circuit shown solves the Griffiths -Choi
problem (Letters, September issue)
even more simply.

R,= 50k

- loV

It uses a current instead of voltage
meter, but as these are the only
moving -coil types made it's of no
practical concern.
A. Sandman,
London NW3.

SAFETY REGULATIONS

With reference to the article "Electrical
safety, standards and the law" in the
September issue, I should like to draw
your attention to a problem concerning
the connection of electronic circuits to
the earthed metal cases of instruments.

It is the practice of some manu-
facturers of electronic test equipment
(such as oscilloscopes) to connect the
low -potential terminal of the electronic
circuit directly to the metal case and to
provide a three -core cable to facilitate
the earthing of the case. The combined
use of a number of such equipments in a
test may lead to the induction of a
spurious e.m.f. into the loop formed by
the low potential signal wire and the
mains wiring between the two earthed
metal instrument cases. To defeat this
difficulty, some people (illegally) cut the
earth lead(s) to one or more instru-
ments. Following the test, the earth
connection which has been severed is
seldom repaired, with the result that the
instrument now represents a hazard to
the next unsuspecting user.

Having suffered many bad electric
shocks from equipment which has been
subjected to this illegal practice, I have
very strong feelings on this subject.

The difficulty may be eliminated by
insulating the low -potential terminal of
the electronic circuit from the earthed
case. Alternatively a manufacturer may
connect a resistor of low value, say 100
ohms, between the low -potential ter-
minal and the mains earth lead in order
to reduce the magnitude of current that
can flow around any such earth loop. In
either case, the temptation to cut an
earth wire is thus removed.

Finally, I suggest that the direct
connection of the electronic circuit to
the earth wire within the instrument be
forbidden. There is nothing to stop the
user from making his own external
connection if he should so wish.
Roy C. Whitehead,
Sutton,
Surrey.

LAWN MOWER
POWERED GENERATOR

It is to be expected that such a simple
emergency generator as that described
by J. M. Caunter (February issue) would
not be free from danger, but something
which most of your readers may over-
look is the fact that the Electricity
Boards expect all persons with their
own generators to provide proper
two -pole changeover switching. Other-
wise, as they point out, it is possible for
their workmen to be exposed to risk.

Not, I think, a very likey risk, but it is
possible. My own Board started a rather
acrimonious correspondence with me
even after they had seen the installation
but, it appears, failed to appreciate there
was the necessary isolating switch. In
my case the supply was 240V d.c. from
accumulators, which could supply a
very high current for a few minutes.

D.c.-to-a.c. converters are usually
constructed so that the load is plugged
in, so isolation is automatic. Otherwise
quite extensive house wiring alterations
may be needed to satisfy the Electricity
Board.
L. Sreatfield,
Poole,
Dorset.

READ-OUT FOR THE
VISUALLY HANDICAPPED

A near -blind physicist is in a good
position to stimulate his electronics
colleagues to think along the lines
suggested by Mr John Osborne in his
letter in your July issue and this has
been going on here for some years. We
should not like to see wasted effort so I
am writing to give brief details of
current activities.

With financial assistance from the
RNIB Mr David Smith has produced an
audio -output unit designed for adding
on to three current Advance calculators
and this is on the verge of commercial
manufacture. He is also working on a
similar unit for the Hewlett Packard
calculators and has built a prototype
audio read-out for a computer.

We have also produced a c.c.t.v.
reader for the partially sighted which is
based upon standard British equipment
but which includes a circuit designed by
our Mr John Ward which reverses
black and white and also enhances
contrast. Although similar equipment
has been developed in parallel in other
countries we believe ours to be better as
well as much cheaper.

There are of course many other fields
of activity in the application of elec-
tronics to helping the visually handi-
capped. Anyone wanting to find out
what is being done should consult the
International Register maintained by
Dr John Gill of the University of
Warwick.
A. J. Croft,
Clarendon Laboratory,
University of Oxford.

BLOWERS ON
AMPLIFIERS

Our attention has been drawn to the
article in the August issue describing
the Chicago Consumer Electronics
Show.

In the third column is a report that
suggests that, due to the new Federal
Trade Commission ruling on amplifiers,
Crown amongst others have had to
incorporate blowers or fans on their
amplifiers.

This is incorrect and your contributor
may have been misled into believing
this by seeing the M600 Amplifier which
does have fan cooling but was designed
some 3-4 years before the new ruling
was introduced. The DC300A model has
no fans incorporated but in America is
offered with additional clip -on heat -
sinks which greatly improve the heat
dissipation.
I. M. Marshall,
Macinnes Laboratories Ltd,
Saxmundham,
Suffolk.

The BS1852 resistance code contains
the letters F, G, J, K, M which refer,
respectively, to ± 1%, ± 2%, ± 5%, ± 10%,
±20% tolerance. For those who find it
difficult to remember the letter
sequence reader B. L. Hart suggests the
following mnemonic:

FEW GOOD JUDGES KNOW MUCH
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Audio Fair preview
New in amplifiers, tuners, tape recorders and
turntables

Fighting the current trend against a
declining market and ever
reducing profits, audio manufacturers
seem to be retaliating with an amazing
range of technical innovations and new
products for this season. It seems that
every branch of technology has been
drawn upon, from carbon fibres, popu-
larly associated with Rolls Royce tur-
bo -jet fan blades, to the recently
developed power f.e.ts. Technique is
not the only factor brought to bear upon
the public since speakers, tuners and
amplifiers all seem to have grown
bigger since last year. One new ampli-
fier, for example, weighs 1151b (52kg)-
and is unusual in that it is fitted with a
pair of castors to help in moving it about
the floor!

It will be interesting to see how the
public reacts to the present sympathy
for buying British, since many of the
remaining British manufacturers ser-
iously in the hi-fi business are making
obvious attempts to fight back against
the Japanese invasion, with high quality
designs and a degree of innovation.
What is disappointing is that so. few of
these British manufacturers have come
to the Audio Fair. Perhaps they should
be encouraged by the example of the
small Northern company of North East
Audio Ltd, which has not only survived
since it was opened some years ago, but
has actually thrived and is producing a
wider range of models than ever before.
Certainly, the hi-fi enthusiast is becom-
ing more discriminating in the choice of
products and not only demands value
for money, but also a very high stan-
dard. That NEAL should have been able
to meet these criteria in the face of
competition from giant manufacturers
from overseas is all credit to them.

This review cannot hope to survey
the complete range of new products
that appears at the 1975 Audio Fair.
Instead, a few highlights will be selected
from the major product divisions to
illustrate some of the technical trends
which can be expected in the New Year.

Surround -sound
Developments in surround -sound this
year have centred mainly around
improved equipment and a gradual

increase in the number of records
available, notably for the CD -4 system.
As far as the quest for system domin-
ance goes, informed opinion is that the
early systems were launched too soon
- before the theory of surround -sound
was properly developed and under-
stood. This premature marketing,
resulting in a less than wholehearted
commitment by record companies and
indifferent demonstrations, taken with
the recent economic situation has given
the surround -sound industry a slap in
the face.

Nonetheless, new equipment con-
tinues to be developed. The initial spate
of extended -response cartridges has
been followed by some improved
designs, for example Pickering's
XUV/4500Q, JVC's X-1 and Empire's
4000D/111. The X-1 uses a beryllium
cantilever, rather than the more usual
aluminium or titanium, with lower
density, higher sound velocity and
higher Young's modulus. A special
coating gives protection against possi-
ble beryllium poisoning. It uses the
recently developed samarium cobalt
polymer magnet, its high energy pro-
duct (BH) allowing a significant reduc-
tion of weight in moving magnet
systems. The magnetic circuit is
improved by a laminated core and
smaller gap, reducing dips in the h.f.
response.

The Pickering XUV is the first
low -tracking -force extended -response
pickup (1 ±0.5g). This is achieved using
a tiny moving samarium -cobalt magnet
(about 0.6 x 1.3mm dia.) giving reduced
damping, in addition to mass, with
consequent improvement in mid -range
tracking. The well-known Pickering
slide -in stylus assembly carries a four -
surface tip (Shibata has two) called
Quadrahedral. Tracking force of the
fixed -magnet Empire is also low at 0.75
± 0.5g.

Notable recent demodulators are the
Technics SH400, using the QS1 CD -4
chip. Facilities include pre-set controls
that push into the front panel to avoid
accidental alteration, a "high -blend"
switch to reduce the effect of noise on
worn recordings, and a facility for use
with the Technics semiconductor car-

tridge. The JVC "professional series"
CD4-1000 uses phase -locked loop
demodulation with the full two -band
a.n.r.s. circuit (earlier demodulators
used the one -band version). Increased
signal-to-noise ratio, decreased distor-
tion and increased separation are
claimed and the carrier-to-baseband
time delay is adjustable to allow
optimization with different pickups. A
switchable 10kHz filter (-6dB) is
provided in the carrier -channel circuits.

An extremely useful and under -pub-
licized demodulator is the Denon
type UDA-100 (Nippon Columbia). This
features demodulation circuitry for
both CD -4 and UD-4 systems, as well as
having switched positions for the basic
SQ and QS matrix systems. An optional
expander circuit allows reduction of the
carrier channel levels at low signal
levels. (If this were used in the CD -4
system, loss of carrier channel, would
spoil sound localization but with UD-4
loss of carrier would result only in a
broadening of directivity.) This deco-
der/demodulator is the only model on
the market that caters for all four
marketed surround -sound systems.
(From Johnsons of Hendon Ltd.)

At the recording ends both JVC and
RCA now use modulator equipment
based on phase -locked loop principles.
The JVC mark III equipment claims
improved dynamic and frequency range
and eliminates the need for advance
heads on the tape transport (used for
carrier level control). Price is around
$30,000. The Ortofon 731 cutter head
has improved crosstalk - 30dB over the
critical range of 10 to 22.5kHz, which
range is equivalent to 20 to 45kHz as
cutting is done at half speed. Positional
feedback at low frequencies controls
amplitude response down to 10Hz. Its
"T -bar" structure is claimed to provide
tight coupling between stylus tip
motion and the motional feedback coils.

Though not in public use in the UK
the artificial head recording technique
is in popular use by broadcasters in
Germany, especially for drama. While
its limitations are widely recognised -
particularly the loss of realhead move-
ment, making front images difficult to
place - it has stimulated one company
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875V

As if all these statistics are not
enough, combined with the weight of
the unit mentioned above, the circuitry
features 12 transistors arranged in 6
pairs, complementary symmetry for
each channel, with each output
transistor individually fused and pro-
tected (see circuit). The protection
circuitry is quite complex, and occupies
a remarkably large panel inside the
amplifier. The high standard of
mechanical engineering is undoubted,
with almost every part of the chassis
being hand made. This perhaps provides
a clue to the sales potential of such an
amplifier, and it is suggested that it is
more of a prestige product than a
practical part of an audio system for the
home.

Coming to more practical aspects of
amplifiers, of direct interest to many
readers of this journal are the Dynaco
kit amplifiers being offered by Sound
Incorporated (Sutton) Ltd. One inte-
grated amplifier, the SCA 80Q, is offered
together with two pre -amplifiers, the
PAT 4 and PAT 5 and a choice of up to
six power amplifiers ranging in price
from £75.95 up to £261.95 plus VAT. At
least one of these amplifiers should
interest many of our older readers,
being the Model Stereo 70.

This is a valve amplifier offering a
70W continuous power output, with
both channels driven at 1kHz into 4, 8 or
16 ohms. The harmonic and intermodu-
lation distortion is claimed to be under
1% at the rated output and under 0.05%
at 1W. Hum and noise are claimed to be
more than 90dB below 35W on each
channel, and the frequency response
± 0.5dB from 10Hz to 40kHz.

Circuit diagram of the Luxman M-6000
output stage for one channel.

at least to investigate techniques of
achieving an out -of -head stereo image
with normal recordings (see page 523).

Amplifiers
Over the past three or four years,
loudspeaker manufacturers have tend-
ed to produce loudspeakers with lower
and lower efficiency. This, in turn, has
brought the reaction of amplifiers with
steadily increasing power outputs. This
year must surely have seen the ultimate
in the race for higher powers from
amplifiers, since quite a large number of
200 and 300 -watt amplifiers are on show
on various manufacturers stands.

The 1151b amplifier with castors
mentioned in the introduction, is the
Luxman M6000. This is the power
amplifier part of a complete system
including a preamplifier -control unit in
a separate cabinet. The specification
suggests a 300 -watt contin-
uous power output per channel, into
8 ohm loads, from 20Hz to 20kHz at
no more than 0.05% total harmonic
distortion. Additionally, the rated inter -
modulation distortion is suggested as
being no more than 0.05% into an 8 ohm
load at 300 watts using test signals of
60Hz and 7kHz in an amplitude ratio of
4:1. (Such wealth of detail in a specifi-
cation is a new trend to be welcomed,
but it is questionable whether most
consumers will understand what all this
means.) The frequency response for the
M6000 is said to be ± ldB from 5Hz to
50kHz and the signal-to-noise ratio is
better than 100dB, referred to the input
voltage required to produce 300 watts
output. Just as an added statistic, the
power consumption is said to be 150VA
with no input signal and 1.3kVA when
driving the maximum output into an 8
ohm load.

PB-680
I 0113

R131 330K R133 330K

R107 330K

Q,o 0103 Otos
Rio, 10-1W RI.

to IW iw,0R" at
Rul R1

to1W.

110

filo 0.47

Zn3
itm2.2K 0 R' 2 2K

Riot, )01

R117 2.2K

Q,07 Q,00 0

R ' R"910-1 W 10-1W 10-1W
Ow. 0100

411.11k

8,,. 330K
Rnv 330K RI

Era

\ -875V

10 -1W

0 330K R138 330K

R 2.2K

10-IW
01 0 0112

R. 330K

-

P1-11c J

It would seem that valve amplifiers
are simply refusing to die!

Tape and cassette recorders
Tandberg deserve special attention for
their interesting reel-to-reel tape
recorder, the Model 10XD Stereo. This
represents a step up in the existing
range of machines offered by Tandberg,
since the 10XD will accept 10'/tin NAB
centered spools. Capable of tape speeds
from 33%i.p.s. through 71/2i.p.s. to 15i.p.s.,
the recorder uses three motors and a
total of four tape heads.

However, all of this seems relatively
mundane by modern standards, until it
is realised that Dolby B noise reduction
is offered at all tape speeds. This must
make the Tandberg the first reel-to-reel
tape recorder to 'officially' record a
Dolby B processed signal onto a tape,
running at what is normally regarded as
a "professional" tape speed. Since the
introduction of the Dolby B system
there has been a resistance from Dolby
to tape recorders being offered with the
B system operative at 15 i.p.s.

Some time ago Revox planned to
offer a model of this type, but were
discouraged by Dolby. Obviously Tand-
berg have been able to persuade Dolby
that their fears about the dangers of two
systems of noise reduction at this tape
speed (Dolby A being the professional
system used at 15 i.p.s. and higher
speeds) causing confusion were
unfounded. Probably we will see a spate
of new machines which later will
incorporate Dolby B at a tape speed of
15 i.p.s. The 10XD Stereo features many
other facilities familiar to the users of
the other Tandberg tape recorder
models and includes a remote control
facility to operate the deck at some
distance. Additionally, since electronic
servo speed regulation is employed, it
has been possible to fit an external
control socket which permits the basic
tape speed to be varied over a range of
values, by a simple add-on accessory.

Among the large numbers of cassette
recorders being introduced perhaps the
most remarkable is that being offered
by Akai, the model GXC325D. This
machine is a development of the
three -head principle in cassette
recorders, but avoids the problem of
having to rearrange other components
in the tape path in order to accommo-
date the additional head.

This is achieved by combining the
record and replay head into a single
moulded block, occupying the normal
position for the record/replay head.

Turntables and arms
Among the many turntables which will
be shown for the first time at the Audio
Fair will be a piece of innovative
engineering from A. R. Sugden. This is
the Connoisseur Transcription unit,
which represents a considerable
advance from their simpler, but very
effective, BD1 and BD2 units. The
turntable platter is driven by a 9V d.c.
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servo -controlled motor, at a choice of
one of three speeds, 331/3, 45 or 78
r.p.m., selected by a control on the front
edge of the plinth. The power supply for
the system is housed in a separate unit,
thus eliminating hum fields, and is
convertible for 120 or 230V mains
supply.

One of the unusual features of this
turntable is its two-part platter, con-
sisting of a continuously revolving
flywheel, on the surface of which are a
series of rubber studs. Set above this,
and separate from the flywheel, is an
aluminium platter 111/4in in diameter,
which carries the record itself. Operat-
ing a lever on the left hand side of the
plinth raises the large diameter flywheel
up until the rubber studs come into
contact with the underside of the
aluminium plate causing it to revolve.

Further movement of the lever raises
the flywheel and platter together, a
fraction of an inch, to come into contact
with the stylus tip. Thus the arm does
not lower to the disc, rather the disc
rises under the stylus tip. This means
that the vertical movement of the arm is
restricted, that instant start and rapid
cueing is possible, and the problem of
side drift caused by bias compensation
on the tonearm during lowering, is
avoided.

The tonearm is of unusual design,
being of very low effective mass and
mounted on a unipivot for horizontal
motion and knife-edges for the vertical

'..... '

toteclaw

b

(a) B&O Uni-phase loudspeakers. (b)
Toshiba digital tuner. (c) Tandberg
TR2075 tuner. (d) Strathearn STA4
turntable.

motion. Magnetic stabilization is used
on the unipivot bearings to prevent
side -slop. Magnetic bias, which is
adjustable, and calibrated for spherical
and elliptical styli is available via a large
knob set on top of the housing for the
tonearm bearings.

The headshell is lightweight and
interchangeable, and fits into an alu-
minium anodized straight cube. As in
many other turntables at present on the
market, isolation from vibration from
the outside world is provided by special
rubber feet, while the platter and arm
themselves are solidly mounted in the
plinth. Clearly, this turntable is aimed
directly at the semi-professional and
professional market, particularly
broadcast studios. The price is between
£80 and £90.

Contrasting with the efforts of Sug-
den, Technics have developed a profes-
sional turntable with precisely the same
market in mind, but bringing to bear a
different technique. This turntable is
the SP -10 MkII, utilizing a direct drive
motor. Rather than use a clutch system
to disengage the motor during run-up
periods, the motor has been made to

have a very high starting torque, to
provide a virtually instant start facility.
From standstill, the motor can take the
3kg platter up to 331/4 r.p.m. in 0.25s or
only 25 deg of revolution. Braking the
platter is equally as fast, taking only 0.3s
or 1/12 of a turn to come to a standstill
from the rated speed. Motor control is
achieved by a quartz crystal controlled
phase -lock loop servo. The main power
supply for the system is housed in a
separate box in the same manner as the
Connoisseur turntable.

Since the torque of the drive motor is
so high, the platter has had to be bolted
to the motor shaft itself. Again, with the
mass of the rotating system and the
large torque of the drive motor, a
significant problem has been to design a
plinth which does not twist during
acceleration or braking. In the example
to be shown at the Audio Fair, the
turntable has been mounted in a plinth
consisting of finely ground black gran-
ite, compressed in a matrix of plastic.
Technics claim that the plinth consists
of over 75% granite! The price is
estimated to be about £450 plus VAT
and the system is expected to sell purely
in the professional and semi-profes-
sional world.

Finally, before leaving the subject of
turntables, it is interesting to mention
another UK effort at designing
advanced record players. This comes
from Strathearn, the new Northern
Ireland company set up by Government
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grant. Two turntables will be shown by
Strathearn and both use a direct drive
motor developed in the UK. One of the
two turntables, the STA 4 is remarkably
priced at £58.75. This includes a low
mass pick-up arm and provides two
speed, automatic electronic servo oper-
ation.

Loudspeakers
As is customary with the loudspeaker
market, the end of the summer usually
sees the emergence onto the public
market of a new design trend taking us
one step nearer the state of "perfection"
which audio engineers have the notion
that they are approaching. This year's
talking -point is "linear phase," several
manufacturers having produced
designs in which the phase characteris-
tics have been tailored to be linear with
respect to frequency, the aim being to
reproduce the "ideal" amplitude and
phase characteristics of a band-pass
filter. It is claimed that benefits in
clarity and definition of sound repro-
duction can be obtained in this manner.
Those companies participating at the
Audio Fair who are manufacturing
linear phase loudspeakers include Bang
& Olufsen with their Uni-phase range
consisting of six loudspeakers, a selec-
tion of wall-, shelf -mounting and free-
standing speakers whose power hand-
ling capacity ranges from 30W to 70W.
Technics are also into linear phase with
their SB-700 "Flat Phase" loudspeaker
system. This is a three -speaker bass
reflex system which produces an SPL of
93dB at lm for a 1W input. External
dimensions are 480 x 845 x 410mm.

Leak have introduced an improved
treble unit into their 2000 series of
loudspeakers which is claimed to have a
smoother response than the previous
unit while retaining similar power
handling capabilities. The speaker units
used in the 2000 system were designed
using holographic test methods for
spotting and control of unwanted
resonances in the cone material.

Improvement of systems by paying
extra attention to the drive units
themselves has resulted from several
developments in test and measurement
techniques from the use of holography

Pickering XUV cartridge.

to the digital analysis of performance
characteristics a la KEF (who are not,
incidentally, exhibiting at this year's
Audio Fair). Design techniques have
not improved greatly from the classical
work done during the 1950s but
improvement of materials and
manufacturing techniques have led to
refinements hitherto unknown.

Bookshelf units are no longer neces-
sarily so relatively inefficient and
lacking in bass due to improvement in
power handling capacity and reduction
in natural resonant frequency of the
smaller drive units used in bookshelf
units. Reflex techniques also seem to be
making a comeback, again advantage
being taken of this technique in small
cabinet volumes to keep efficiency up at
low frequencies and also to extend the
bass response.

Tuners
Despite the recent norm in quality f.m.
tuner circuits of dual -gate f.e.ts, vol-
tage -tuned front ends, piezo filters and
i.c. demodulators and decoders, there is
still a wide variation in specifications.
Not so much in sensitivity or distortion
- figures of 1 to 2p.V for a mono
signal-to-noise ratio of 30dB and 0.2 to
0.8% harmonic distortion on stereo
being typical - but frequently with
selectivity and susceptibility to
unwanted signals.

Part of the service area planning
process is to minimize the occurrence of
difficult reception problems, but plan-
ners are much like ordinary mortals in

Denon surround -sound
demodulator / decoder features UD-4,
CD -4, QS and SQ decoding.

their abilityto see into the future. The
demands of a full stereo service were
unknown when the U.K. mono service
was planned in the 1950s; it is now well
known that stereo reception is much
more susceptible to interference from
other stations than mono. But of course,
most reception problems are parochial
and it would be unfair to expect
everyone to pay for refinements
intended for a minority.

A new receiver whose specification
appears to cover many eventualities is
the Tandberg TR-2075, with a sensitivi-
ty of 1.8µV for 30dB signal-to-noise ratio
(IHF, 300 ohms) and a distortion of 0.3%
in stereo (75kHz deviation). The
receiver gives low unwanted outputs of
pilot tone and subcarrier (-70dB), and
has an IHF signal-to-noise ratio of 68dB
in stereo and lmV antenna voltage
(61dB DIN). Suppression of unwanted
signals is: a.m. 65dB, image frequency
70dB, i.f. 95dB and 1/2 i.f. 95dB. Selectivi-
ty for the alternate channel (± 400kHz)
is 100dB and 40dB for the adjacent
channel. Facilities on this tuner include
a 250 time constant (Dolby f.m.) switch
for the American market. (It has many
other facilities, such as tape copying,
tape input prior to tone controls, peak
power meter, that belong to the a.f.
section.) Performance of the a.m.
section is good too (image rejection
90dB) and it is relatively unusual to see
a.m. distortion quoted (0.8% for 30%
modulation, 1.5% for 80%). Appearance
of the set is distinctive but the scales are
of the type fitted to many Japanese
made tuners.

Technics, who claim their range of
receivers is the only one to include a
phase -locked loop circuit in the decoder
in all their models, use linearly -phased
ceramic filters in three i.f. stages to
maintain a flat group delay time. The
range includes the ST3050 "budget"
tuner, the ST3150 tuner, the SA5150,
5250, 5350 and 5550 receivers, all with
very similar circuitry.

A few receivers are available now
equipped with Dolby B processors, such
as the NAD 300, but these are made
primarily for the American market.
Another feature becoming more com-
mon is that of a local oscillator fre-
quency synthesized in steps, usually
200kHz (channel spacing). The Toshiba
ST -910 goes the whole hog and gives a
digital readout of frequency which, with
its seven -station sensor panel, gives the
tuner a distinctive appearance. Auto-
matic tuning and stepped manual
tuning is provided (100kHz or 1MHz
steps) together with a memory. Such
memories need to be kept supplied with
power and in some tuners a battery is
provided so that memory is retained for
a limited time (48h) in the event of
power failure. Three lamps indicate
signal strength in 20dB steps the lowest
two to indicate sufficient signal for
mono and stereo reception, though one
would have thought the ear would have
been the best test. A useful feature is a
three -level muting control.
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Circuit
Ideas

Variable voltage -ratio
transistor converter
Conventional square wave inverter
circuits give an output voltage propor-
tional to the d.c. supply. The efficiency
of such a system can never exceed 50%
due to voltage limiting and component
losses. The circuit described can charge
a capacitor from zero volts at effi-
ciencies of over 80%. When a conven-
tional series stabilizer is used to drop
the voltage of a 9V battery to 5V the
average efficiency, taking the end point
voltage of the battery as 6V, is only 67%.
The use of this inverter extends a bat-
tery life in two ways: firstly by the
higher efficiency and secondly by
allowing the battery to be used to a
lower end point voltage.

The primary current in T, is con-
trolled by Tr, and oscillation is started
by a low current passing through R
and the feedback winding of T, to the
base of Tr,. The transistor switches on
due to the positive feedback action of
the transformer and the main base drive
is provided by the feedback winding
through R2 and D, While Tr, is conduct-
ing, D2 is reverse biased and there is no
current in the secondary winding. The
collector current is therefore the sum of
the referred base drive current and the
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magnetizing current which rises linear-
ly according to the equation

dip
at

where \Ice, is the transistor saturation
voltage, Lp the primary inductance of
transformer and ip the primary current.
Thus the collector current rises until the
base current is insufficient to saturate
T1, the positive feedback action then
causes it to switch off. Reverse voltage
on the transformer windings rises until
D2 and D3 conduct and secondary
current passes into the reservoir capa-
citor C,. Diode D, is then reverse biased.
Energy stored in the magnetic field of
the transformer is transferred to C, and,
when the current has dropped to zero,
the winding voltages collapse and the
oscillation is repeated until C1 has
charged up to a voltage which causes D4
to conduct through the resistor R3 and

the base of Tr2. This transistor then
diverts the base current from Tr, and
stops the oscillator until C1 has dis-
charged through the load circuit. Resis-
tor R5 carries the leakage current of D4
and so prevents Tr2 from conducting
before the zener voltage has been
reached. Waveforms are shown as C is
charged from zero. For fast switching it
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is essential that the leakage inductance
between primary and feedback winding
is very low. The leakage inductance
between primary and secondary must
also be low because the energy stored in
the leakage flux cannot be transferred
to the secondary when the transistor
switches off. Air -gapped cores have
been found most successful. There are
two types of application where the
circuit is of particular interest. For pulse
generators where repetitive charging of
a capacitor in a pulse -forming network
is required or for generating one or
more stabilized voltages from a dry
battery. The circuit enables voltages
above or below the battery voltage to be
generated and the efficiency remains
high throughout battery life. In the case
of capacitor -discharge ignition systems
the power conversion efficiency is so
high that a heatsink is not required and
only one power transistor is needed.
The full output voltage is obtainable
when the battery voltage is less than
half its nominal value which results in
an improvement in cold starting.

R. M. Carter,
Lincarc Ltd,
Lincoln.



520 Wireless World, November 1975

Battery charger
The simple circuit shown is for charging
four size D nickel cadmium cells in
series at constant current and with
automatic voltage limiting. The BC301
acts as a current source, its base voltage
being stabilized at about 3V by two
l.e.ds, which may also be used to
indicate the charge condition. The
2N3638 provides voltage limiting by
cutting off the BC301 when Vc ap-

ti

lov

oV

proaches the voltage across the
1k1 branch of the voltage divider. For
the component values shown, charge
current is 260mA at low Vc, 200mA at
Ve of 5V, and decreases to virtually zero
at Vc of 6.5V.

N. H. Sabah,
American University,
Beirut.

Variable power supply with zener stabilization
In regulated power supplies it is advan-
tageous to feed the reference zener
diode from the stabilized line. This is
more difficult with a variable voltage
supply; however, a simple solution to

2N3055

+30V

MEM
 IN 

2 , 2 0 0 1J.

40V

2N3053

100

741

the problem is to use a dual linear
potentiometer as in the circuit shown.
L. J. Baughan,
Charlbury,
Oxon.
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Thermal overload cut-out
Thyristors provide a simple and econo-
mic answer to the older mechanical
overload cut-out. Four -layer devices
have a trigger threshold that is temper-
ature dependent. By arranging that the
gate current is just below the threshold,
any increase in temperature will cause
triggering. Potentiometer R2 sets the
bias current to the "just untriggered"
level. Once triggered the thyristor
latches and can only be reset by opening
SI. Circuit control can be via relays
and/or transistors.

The heating element can be isolated
from the thyristor case, or it can be a
short resistive link, in the positive line
or bolted to a heat sink, and connected
to the thyristor anode as shown. In d.c.
circuits a 1/250 will monitor a 25A
circuit with ease. Thyristor packaging
and mounting govern the thermal
inertia of the system.
C. Woolf,
Swanland,
Yorks.

One-shot timer circuit
The circuit shown is a four -transistor
configuration which is similar in opera-
tion to the well-known 555 device but,
since the normal state is all transistors
on, the circuit has a high degree of
impulse noise immunity - thereby
avoiding the occurrence of spurious
timing cycles which are sometimes
troublesome in i.c. timing circuits.

In operation, the voltage on the
timing capacitor C rises until Tr2 begins
to conduct which in turn causes Tr3, Tr4
and Tr, also to switch on. Regeneration
in the circuit is caused by the interac-
tion of Tr2 and Tr4, and the timing
capacitor is discharged to about 0.6V by
the operation of Tr3 and Tri. The timing

+vcc

oV

cycle is initiated either by the applica-
tion of Vcc or by the opening of SI. As in
the 555, the timing period is V,
independent as long as it is stable during
the timing cycle.

J. L. Linsley Hood,
Taunton,
Somerset.

Contributors to Circuit Ideas are urged
to say what is new or improved about
their circuit early in the item, preferably
in the first sentence.
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International Radio and
Television Exhibition
Berlin, 29 August - 7 September
Infra -red sound links and m.o.s. I.s.i. in colour receivers

With rising labour costs forcing Ger-
man manufacturers to increase prices
from September this year (colour
television set prices had so far remained
relatively constant or fallen slightly
since colour tv was introduced in 1967),
its not surprising that many of the
innovations appearing in television sets
are designed to reduce labour content
and servicing time. Modular construc-
tion has enabled 95% of all components
to be housed in modules, and 100% of
the receiver circuits. Introduction this
year of the Philips 20AX self -convergent
in -line tubes by Valvo has made setting
up simpler and self -diagnostic systems
reduce servicing time. At the same time,
integrated circuits are used wherever
possible, especially thick -film circuits,
the latest ideas involving digital m.o.s.
i.cs in ultrasonic remote control links
and programme selection.

Philips, for instance, are proposing a
digital channel -selection technique that
would provide up to 16 pre -selections
(the numbers game applies to television
as well as audio equipment!) replacing
two costly pull-out drawers of special-
ly -tested pre-set potentiometers with
frequency -synthesis m.o.s. circuits and
an m.o.s. memory. The technique is part
of a concept to provide circuits for
search tuning, remote control, local
control and on -screen displays of
memorized sound level, brightness,
colour setting and tuning, with Valvo
m.o.s. l.s.i. circuits that could be
available in production quantities next
year. A small current drain would be
needed to keep the memory "alive", and
a nickel-cadium battery would prevent
loss during a mains failure.

Remote units have become digitized.
The Blaupunkt and Siemens FM100
chassis, the Nordmende Spectra and
Prestige sets and the Korting colour
chassis 8 incorporates the ITT-Interme-
tall p.m.o.s. circuit SAA1025 for decod-
ing a maximum of 30 commands. A
c.m.o.s. SAA1024 coder in the remote
unit, with a 4.43MHz oscillator, accepts
control inputs and converts them to a
5 -bit code for an adjustable divider.
(Types SAA1000 and 1010 provide up to
15 channels). Twelve channel selec-
tions, mains on /off, sound on /off, and

At the time of going to
press, attendance figures for
the 1975 international radio
and television exhibition
were not available. But if the
1973 event is anything to go
by, it will be over the
half -million mark. With 386
manufacturers represented,
showing around 800 new
products in 23 halls and two
pavilions, and in an area of
88,000 square metres, this
report of the largest event of
its kind cannot possibly be
complete. What follows
then is a mere sampling of
some of the more interesting
things seen.

"up" and "down" movements of colour
saturation, brightness and sound level
are typically provided by dividing the
band into 30 frequencies, 346Hz apart,
between 33.945kHz and 43.990kHz, this
range lying between the second and
third harmonic of the line oscillator
frequency.

These frequencies, representing the
commands, are received by a wideband
pre -amplifier, measured by the 1025 i.c.
and converted to 5 -bit codes (4 -bit for

..

ll

On -screen display of time, channel
number and tuning scale in Grundig
S9000 chassis.

the 1010), and fed to programme
selection circuits via a decoder. Signals
for the analogue variables are stored
and delivered in the form of variable
mark -space ratio pulses.

Three Siemens circuits SAB1000, 1001
and 1002 provided similar functions for
36 channels of control, but these appear
to have been superceded. Valvo have
produced l.s.i. c.m.o.s. chips, SAB1011
and 1012, with a capability of 32
commands using a carrier pulse -coding
system. The latest circuit-used in the
Telefunken Supersonic sets - is capa-
ble of handling 32 commands using only
two frequencies. In the coding circuit, a
p.m.o.s. i.c. type SAB2000, the number
of cycles from an external oscillator is
counted until it agrees with the number
allocated to the selected button (vary-
ing from 1760 to 7360 cycles at intervals
of 160 cycles). After this number, the
oscillator is changed to a second
frequency, until the button is released,
for 480 cycles. After release, the i.c. is
disconnected from the supply to reduce
consumption from 10mA to 100uA.

In the SAB20I0 decoder, commands
are identified by counting the number of
initial cycles. Commands for any one of
16 programmes result in an output
signal having a number of pulses
corresponding to the selected pro-
gramme. Six commands for increasing
and decreasing colour, volume and
brightness are passed in serial form to
an SAB2020 and converted into an
analogue voltage. If buttons are
depressed for longer than 100ms the
selected setting is changed by one out of
32 voltage steps at clocking time of
100ms (it therefore takes 3.2s to change
from one extreme to the other).

A facility is provided for bringing the
analogue outputs to a mid -position.
prior to entering commands, as on the
ITT i.c., the command button or sensor
for this having been dubbed "granny
button" or, in more polite circles, Ideal
Color (ITT).

With such remote units, the user has
no indication of control setting. Some
makers provide a display on the set,
next to the screen, as in the Nordmende
"spectra color TM -3 -infra". There are
three eight -point scales, illuminated by



522 Wireless World, November 1975

I.e.d.s, for brightness (coloured yellow),
saturation (red) and sound level (green)
that light when a sensor key is touched.
This remote unit also has a standby
position which immediately restores
picture and sound when one of the
channel selections is made. A timer in
the remote unit enables the receiver to
be switched on or off at a pre -selected
time. (This set also has the facility to
transmit sound via infra -red transmis-
sion to headphones or tape recorder
(see later). And it has a built-in 30 -watt
amplifier to DIN45,500, with a three-
way loudspeaker system. Following
Grundig's lead in 1973, this set can
accept a Secam decoder for reception of
programmes from the Democratic Re-
public.)

In the case of the Korting circuit the
variable mark -space ratio outputs from
the SAA1025 i.c. - which ratio is
proportional to the value of the three
analogue parameters - are used to
produce horizontal bars across the
bottom 30 lines of picture, the length
representing that value. Green is used
for brightness, red for saturation and
blue for volume. A "band" is switched
off a second or so after the control has
been activated.

3

Television receiver statistics

(Germany)

Licenceholders 19 million, estimated penetration 34% colour.
84% with black and white.

1973

Millions of units

1974 1/2 1975

Production colour 2.1 2.4 1.1
b & w 1.6 1.7 0.66

Sales' colour 2.0 2.4 0.96
b & w 2.0 2.1 0.81

Exports, colour 0.53 0.60 0.30
b & w 0.77 0.90 0.33

Imports colour 0.13 0.29 0.15
b & w 0.9 0.91 0,44

'Domestic plus export sales

DISPLAY OF TIME and channel
number on the screen for a few seconds
after command is a feature of one
Telefunken variant. After a mains
failure, the need to reset the clock is
indicated by flashing. Another Telefun-
ken model includes a seven -watt sound
i.c., type TCA940, with tone controls
and remotely controlled switching for
speech or music - giving two different
amplitude -frequency responses (18dB
boost at 100Hz and 10kHz for music).

Grundig's new colour S9000 set pro-
vides high -quality sound to DIN 45,500
from its 15 -watt amplifier with tone

New infra -red equipment: 1-Sennheiser
receiver and transmitter module;
2-Nordmende receiving adapter;
3 -Saba tuner -amplifier with
transmitters and AKG phones; 4 -Beyer
neck -slung receiver; 5-Sennheiser
receiver adapter.

controls and two-way speaker system.
This model, and eight others with
various styles of cabinet all using 66m
20AX self -convergent tubes, includes a
clock circuit and character generator
for on -screen display of time, in addition
to showing channel number. Digits are
4 -cm high and coloured green. Seconds
are indicated by a blinking colour. A
tuning scale can also be superposed on
the screen (see photograph) to facilitate
setting the programme selector. Saba,
Blaupunkt and Telefunken colour sets
also display time and channel number
on the picture.

Rather than indicate time on the
picture area, ITT models 1789 and 2689,
along with Philips model 567, include
digital clocks that can be used as timers.
In the ITT sets, a stand-by mode en-
ables time to be normally displayed, but
control buttons allow switch -on time to
be set and memorized. The clock is
normally switched off when the set is in
operation.

Unlike the Loewe, Saba and Grundig
sets, with their plug-in diagnostic aids,
ITT, Blaupunkt and Siemens use
on -board 1.e.d. indicators to speed fault
location. Blaupunkt call their concept
ISA, using nine 1.e.d.s, and ITT
(Schaub -Lorenz and Graetz) call theirs
Vidom. Using six l.e.ds to signify correct
voltages at various points, with another
that flashes if the electronic fuse in the
switched -mode power unit fails, the
Vidom concept also includes board
markings to ease component location,
signal -path identification and to indi-
cate test points, with voltage readings
where appropriate.

These innovations of l.s.i. in remote
controls, built-in clocks and timers,
on -screen identification of channel,
time and tuning, infra -red sound links,
self -convergent in -line tubes, and
almost total modular construction are
complemented by options for addition
of Secam converters and tuners for
cable television at a later time. And all
the new colour sets have provision for
connection with audio and video
recorders, often including automatic
switching for line synchronization time
constant.

Infra -red sound links

Our report of the 1973 Berlin exhibition
mentioned the development by Nord-
mende of an infra -red link between
television set and headphones. Now two
years later most of the major German
television receiver and headphone
manufacturers were showing sets
equipped with such links and the
industry standardized on system details
last June. In on the act are Blaupunkt,
Grundig, ITT (with the Graetz and
Schaub -Lorenz brand names), Loewe-
Opta, Metz, Nordmende, Saba and Sie-
mens, together with headphone makers
AKG, Beyer and Sennheiser.

Use of a frequency -modulated sub -
carrier in the infra -red links is clearly
the way to avoid noise problems from
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a.c. filament lamps and the frequency
agreed is 95kHz with a maximum
deviation of ± 50kHz, although some
makers are quoting other figures, e.g.
Loewe-Opta with 93.7kHz (presumably
to minimize beating with the sixth
harmonic of the line frequency), Saba
who quote 100kHz with a deviation of
±10kHz, and Beyer who use ± 30kHz
deviation. Pre- and de -emphasis of 501.6
is used and with an a.f. bandwidth of
40Hz to 10kHz and distortion figures
being quoted range from 1 to 3%.

The Sennheiser AD416 infra -red
headset is a stethoscope -type head-
phone with transducer, receiver with
volume control, and nickel -cadmium
battery mounted as shown in the
photograph and weighing 70g. Signal-
to-noise ratio achieved depends on the
transmitter power; distance from trans-
mitter, room size and surface absorp-
tion. Measurements taken 4 metres from
a transmitter (60mW emitted) in a room
4 x 6 x 3 metres with light walls and a
tiled ceiling gave a signal-to-noise ratio
of 58dB in daylight (200 lux). This
worsens to 40dB when the receiver
faces away from the transmitter. The
5OmAh receiver battery module con-
tains components for recharging at
1.5mA and one merely plugs it into a
mains outlet.

Grundig, Nordmende, Blaupunkt
(who also make sets for Siemens) and
Metz have adopted the Sennheiser
approach in their new ranges of tele-
vision receivers. An add-on unit for
existing sets will be available in Fe-
bruary next year. To provide present
owners of Sennheiser headphones with
the capability to receive i-r transmis-
sions a receiving adapter has been
developed that clips on to both ear-
pieces (see photograph).

AKG use Korting's circuitry in their
new system. The infra -red transmit-
ter type G -20w1 can be connected to
the line, loudspeaker or headphone
outputs of monophonic equipment and
provides 100mW of radiated power at
940nm, over an angle of ±60° in the
horizontal plane and ±35° in the
vertical plane ( 6dB figures). Band-
width is 30Hz to 12.5kHz. The head-
phones, a modified version of the K140
model, contain the receiver in one
earpiece and an automatic -off
manual -on switch. Loss of signal or very
poor signal-to-noise ratio causes the
circuit to switch off. Sockets on the
phones allow them to be used with an
ordinary stereo input and an a.f. output
is provided for connection to a tape
recorder or amplifier. The five -cell
battery is charged by connecting to a
separate charger unit. A miniature
neck -slung receiver E -10s1 is available
too, for current owners of headphones,
providing an output of 1.55V at the 1%
distortion level.

Beyer Dynamic make a transmitter
IS76, using ten diodes and operating
with ± 30kHz deviation at 1.5% distor-
tion, a receiver 1E76 for existing head-

phones (neck slung and about the size
of a cigarette packet), a DT444 "infra -
phone" with 9-V rechargeable battery,
and a charger.

Most transmitter circuits use a
TBA120S limiter/demodulator whose
input is the 5.5MHz sound signal. In the
Loewe-Opta circuit the audio output
modulates a 95kHz multivibrator,
whereas in the Nordmende circuit there
is no audio stage, the 95kHz signal being
generated by mixing the 5.5MHz signal
with the output of a 5.595MHz oscilla-
tor. Another difference in the Nord-
mende circuit is the use of a single
60mW infra -red diode, SLH8,
transformer coupled to a BF457 output
transistor. Most manufacturers fit ten
CQY38 diodes (Telefunken) or eight
LD241 diodes (Siemens) in series, rather
than use high -power Valvo or Texas
emitters, on cost grounds. The Senn-
heiser transmitter circuit is the simplest,
the Intersil 8038 circuit providing a
pulse frequency modulated output (see
Fig.1.). Constant -width pulses can be
transmitted as an alternative to reduce
dissipation in the emitting diodes.

Receiver circuits use the Siemens
BPW34 p-i-n photodiode, reversed
biased to give better linearity and low
capacitances. Despite its large area 3 x
3 min' its capacitance is only around
15-33pF. This is followed by either an
felt. preamplifier and Siemens 5041P
f.m. limiter/detector, as in the Korting
circuit, or a three -stage bipolar pream-
plifier and SO41P, as in the Loewe
circuit. Another variant, used in the
Nordmende "infra -adapter", has a
three -stage bipolar amplifier following
an f.e.t., providing a signal voltage that
is rectified and used to switch off the
TBA120S i.c. when signal level drops
below a certain threshold.

The infra -red transmission approach
can of course be applied to stereo
amplifiers and receivers by using two
subcarrier frequencies. Though there is
no agreement yet on frequencies and
deviation, 200kHz and 280kHz have

Fig.]. Sennheiser's suggested circuit for
mono transmitter.

-11
6318

4k7

been used with a deviation of -± 20kHz.
Page 522 has a photograph of a Saba
receiver fitted with two infra -red trans-
mitters - model 8101 "audiomatic".

Pot-pourri

The interest which the dummy -head
stereo demonstrations created at the
1973 exhibition abounds: there were
many demonstrations of the technique,
especially by the broadcasting interests.
One of the results of the artificial -head
work, evidently, has been to stimulate
interest in obtaining out -of -head images
with headphones. Engineers from Mat-
sushita were showing the results of
their work in the form of a prototype
"ambience phone" system. They have
conducted experiments which led them
to believe that out -of -head localization
is possible by synthesizing a proper
proportion of indirect to direct sound
energy. These experiments showed that
perception of out -of -head images
depends not only on the amount of
indirect sound present in recordings,
but also to the decay time of the first
reflected sound and to the decay
envelope. A Matsushita "bucket -bri-
gade" analogue delay device is used to
obtain a simulation of indirect sounds.
In addition some modification is made
to amplitude -frequency response in
cross -feeding left and right signals to
simulate the effect of the head on
high -frequency perception.

Full details are not available yet, but
results of their preliminary work has
shown that consistent in -head localiza-
tions are obtained when the ratio is
zero, that out -of -head images obtain in
80% or more auditions when the ratio is
about 0.5 or more, and that for a ratio of
0.12, localizations are 50:50 in or out.
Initial tests used two loudspeakers, with
narrow and wide directivity, which,
together with sound absorbers and an
anechoic room, enabled five values of
energy density ratio to be investigated.*

'Additionally, the sound source direction was moved through
180' at 30° intervals, with the interesting result that the
occurrence of out -of -head images depended on source
direction, maximizing around 80-1301, and in particular for
the case of zero reflected energy it reached 50% of auditions
at 120^

+21V

lox CraY38 or Siemens
LD241
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Later experiments used two separate
recording rooms, one anechoic and one
reverberant with speaker facing away'
from the dummy head, signals from the
two being mixed after electronically
delaying the reverberant signals. (A
corrective filter was included in the two
combined stereo channels to take
account of the coloration produced by
transmission down, effectively, two
auditory canals.) This time the percen-
tage of in and out -of -head localizations
of the listeners and subjective distance
were investigated as a function of
energy density ratio, with delay time
and reverberation time as parameters.
Results showed that out -of -head locali-
zations could be achieved in anechoic
conditions even for centre front sources
some of the time and that perception
depended not only on the energy
density ratio but also on delay time and
decay envelope. (For an r.t. of 0.25s a
98% score of outer localizations was
possible with a ratio of unity - whether
delay was 5 or 20ms - while for 0.15
s.r.t., ratio had to be 3 to produce the
same effect.) T. Goto, manager of Mat-
sushita's acoustics research lab., tells us
that their further work on the correla-
tion of these various parameters will be
reported shortly.

An interesting product from Matsu-
shita is the Technics equalizer, SH-9090.
Interesting because it appears to be the
first equalizer with independent control
of centre frequency, level and Q. It
achieves this using 12 two -integrator
loop RC active filters, with triple -
ganged variable resistors for centre
frequency (see Fig.2.). Each of the 12
octave -band sections is adjustable in
centre frequency by ± one octave, and
Q is variable between 0.7 and 7.0. A wide
range of curves can be synthesized with
this unit by virtue of the ability to
overlap three curves. Filter characteris-
tics from one octave above and below a

Fig.2. Two -integrator
loop used in Technics
equalizer permits
independent control of
Q and centre
frequency (using
three -gauged control).

selected frequency can be moved to
coincide at that frequency. The equip-
ment is mono, and harmonic distortion
is below 0.05%. Phase response curves
are given in the operating instructions.

Receivers and tuners

Two frequency synthesis tuners were
shown for the first time in Europe,
having been announced at the Chicago
CES. Unlike the Kenwood/Trio tuner
with its synthesized local oscillator
frequencies and conventional analogue
scale, mentioned in our report in the
August issue, the Scott RD1000 receiver
has digital readout and a frequency
input keyboard. It adopts the same
technique used in their five -year -old
digital tuner but with the addition of a
memory section. Up to ten frequencies
may be stored and called up on com-
mand. To keep the memory "alive" a
constant drain of 1.5mA is incurred
provided by a nickel -cadmium cell in
the event of short-term mains failure.
Scanning, at 5 channels per second, can
be on a stereo -only or all -station basis.
Four 1.e.d.s indicate signal strength;
de -emphasis is switchable between 25,

Denon tuner has fixed pointer, moving
tuning scale, and separate headphone
level control. Meters can be used for
external measurement.

Wireless World, November 197.

50 and 75µs; tuning accuracy is 0.001%!
Three further tuners and receivers

stood out. BASF introduced receiver
with four audio channels in two ver-
sions, model 8440 with 40 watts output
and 8425 with 25 watts output. Its
outstanding feature is a slot that
accepts plug-in modules for the Philips
dynamic noise limiter, Dolby B proces-
sor unit, SQ decoder, CD -4 demodulator
and a UD-4 demodulator (under deve-
lopment), making it an extremely
versatile receiver. BASF are believed to
be the first European company to plan a
facility for the Nippon Columbia UD-4
surround -sound system. The new Thor -
ens AT410 receiver has a very fresh
appearance. With five preset f.m. chan-
nels and, unusually, two a.m. channels,
its field strength meter also functions as
a tuning scale for the preset controls.
Two filters, one at 9kHz and one at
6.5kHz can be switched in simultan-
eously to give a 14dB/octave slope with
a cut-off frequency of 4.8kHz for use
with a.m. radio. The Denon tuner was
shown by Bolex, together with the
studio -quality amplifier PM A700Z. The
tuner features a null balancing
arrangement, a meter attenuator to
enable the two level meters to be used
with external signals (meters double as
signal level and null balance indicators)
and the all too rare facility of separate
headphone level adjustment is provid-
ed. The tuning scale, with fixed pointer
and moving scale, is a welcome change
from most Japanese scales.

More motional feedback
loudspeakers

Rather than use the motional feedback
system to reduce distortion in normal -
sized loudspeaker enclosures, Philips
chose to reduce enclosure size (at the
expense of weight) in their RH532
system. They have now taken this a step
further with an even smaller system
(eight litres) using two instead of three
drive units. Model RH541 measures 23
x 29 x 17cm and weighs half of the
RG532 (6.5kg). Amplifier power is 20
watts at 0.1% distortion and 30 watts at
1%. A new version of the 532 is also
available finished in black (RH544).

Jamo of Denmark are producing a
motional feedback system using the
Philips bass drive unit in a box 46 x 28
x 24cm. Upper crossover frequency is
4.5kHz rather than the 3kHz of the
RH544 and adjustable level controls are
provided for the three speakers. The
low -frequency amplifier provides 40
watts at 0.1% distortion and the lower
half -power frequency is 30Hz.

Bolex were showing a speaker from
3a in France, that uses an apparently
similar technique to the Servosound
system. A bridge circuit is used to
cancel out the static properties of the
voice coil, leaving the dynamic effects
to be used in a feedback arrangement
(see, for example, WW 1947, pp.401 /2).

Continued on page 539
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Television tuner and design 2
Gives quality sound as well as vision signals

by D. C. Read, B.Sc.

Using a varicap u.h.f. front-end, this tuner design provides quality sound and vision
outputs for connection to a separate sound reproduction system and to a monitor -type
receiver. It provides a group -delay corrected signal and proper black -level registration.
Sound information is removed prior to the video demodulator, overcoming the problem
of sound and colour subcarrier interference. Modifications, to be described subsequently,
enable it to be used with a vaned -capacitor u.h.f. tuner, a domestic -type receiver - using
an opto-coupler - and as a simplified sound -only unit.

The expected tuner performance up
to the MC1330 demodulator input is
illustrated by the frequency sweep
photographs in Figs. 3 to 7. Fig. 3 was
obtained by feeding the sweep signal to
the base of Tr1, with the soldered link
disconnected and using the oscilloscope
to inspect the signal appearing at the
test points provided across C22 (i.e. at
the demodulator input). For this mea-
surement, C23 and the L19/L20 circuit
were also disconnected and L24 was

shorted. The response shown in Fig. 3 is
therefore simply that of the second i.f.
pass -band shaping circuit.

For Fig. 4, the sound trap/take-off
circuit was reconnected and the result-
ing deep notch at 33.5MHz caused by
phase cancellation is clearly shown
both here and in the magnified version
of the response in this region given in
Fig. 7.

Comparison of Fig. 3 with Fig. 4
reveals an unfortunate but not disas-

33.5 MHz 39.5 MHz
sound vision
carrier carrier

Fig. 3. Sweep response of second
band-pass filter (L4/L6) feeding
demodulator (sound trap/take-off
circuit disconnected).

33.5 MHz

Alk

39.5 MHz

Fig. 5. Sweep response of
chain (first and second
band-pass filters);
adjacent -channel traps (L1, L3)
disconnected

f.

3dB

T

33.5 MHz ( see also fig. 7)sound trap

Fig. 4. As for Fig. 3 but with sound
trap/take-off circuit connected.

sound trap
depth>50 dB
33.5MHz

vision
carrier

39.5 MHz

3dB

11111.1111411111116
dB

base band 1
1.1

1
response 1 MHz
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trous side effect caused by action in this
circuit. Because the injected signal
phase becomes additive on either side of
the notch, there is an increase in signal
level in the range 30 to 33MHz which
includes the adjacent -channel vision -
carrier frequency. Fortunately, trans-
mitter siting and frequency allocation in
the U.K. has been carefully arranged so
that adjacent -channel interference is
rarely a serious problem under normal
reception conditions. Thus, the conven-
tional 31.5MHz trap at the input to Tr1
reduces the overall response in this
region by a sufficient amount (about
15dB, see Fig. 6) despite the unwanted
increase given here.

A more helpful result of the sound-
trap/take-off circuit operation is that
the video i.f. pass -band response cut-off
between 33 and 34MHz is made steeper
as is also shown by comparison of Figs.
3 and 4.

With the input link to Tr, replaced
and the adjacent sound and vision trap
circuits disconnected, or tuned out -of -
band, a sweep injected at the ECL1043
test point gives the basic overall i.f.
response, shown in Fig. 5. Re -connec-
tion of the traps then gives the final

Fig. 6. As for Fig. 5 but with
adjacent -channel traps connected. This is
the complete response of the video i.f.
chain.

zwl009-T
pueq ssed

punos

I I I

uoiteinap
'HI 0g:1--
Jair.ieD
punos

Fig. 7. Magnified response
sweep showing phase
cancellation of sound carrier
giving >50 dB notch in vision
response.
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complete pass -band shape as in Fig. 6.
An approximate scale indicating the
eventual baseband signal frequencies
has been added here to show that the
shape obtained is a good approximation
to the ideal receiver response (Fig. 8). In
particular, the adjacent -vision trap has
modified the response cut-off at the
vestigial side band end so that the
correct rate of fall is obtained with the
vision carrier frequency positioned at
the 6dB-down point.

The MC1330 video demodulator is
connected in a standard manner with L7

and C26 supplying the two necessary
unmodulated carrier feeds in phase
opposition; and Fig. 9 explains the
essential circuit action in this type of
synchronous demodulator.

Two other points regarding this
circuit deserve comment. Because the
following video circuits are directly
coupled (allowing true blanking -level
measurement and control) it is impor-
tant that the demodulated output at pin
4 of the i.c. carries the correct d.c.
component. Normally, the 200-300 ohm
value of R18 plus R19 will provide for this,
but as there is some spread in the
MC1330 operating characteristics, it
will be necessary to set R19 so that the
required clipping action occurs at Tr13
emitter.

The dotted components including the
line -linearity' variable, R17, form an
optional extra circuit which provides
the means to adjust for accurate
balance of the demodulator internal
circuit. In practice, the degree of
improvement possible is usually quite
small and, in any event, can only be
obtained by accurate measurement.
Therefore, this part of the circuit should
be omitted unless suitable high-grade
test equipment is available.

Following the demodulator, two trap
circuits La/C28, L9/C29 create notches in
the video response at the sound carrier
offset of 6MHz and 8.86MHz (twice
colour subcarrier), as shown in the
oscillogram of Fig. 10. Separate traps
are used instead of a 5.5MHz low-pass
network because it is an easier way to
arrange the required baseband cut-off,
and also reject the two out -of -band
components likely to cause interference
in subsequent circuits.

In view of the almost total removal of
sound carrier by phase cancellation at
the take -off point, it may seem that the
6MHz trap is an unnecessary extrava-
gance; for most of the time that the
tuner is operating this is true. Excep-
tionally, however, such as when first
switching on in a cold room and before
a.f.c. has become fully effective, there
may be an appreciable frequency shift
of the phaSe-cancellation point. As the
`expanded' sweep photograph of the
sound take -off circuit response (Fig. 7)
shows, a relatively small shift would
result in a considerably increased 6MHz
component in the tuner output and
hence, in the absence of any other
precaution, a large amount of interfer-
ence on the picture.

sound carrier
centre frequency

vision
carrier

4'

Fig. 8. Ideal receiver vision -channel
response (taken from BBC/ ITA
publication: "Specification of
television standards for 625 -line
system I transmissions". - 1971).
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Fig. 10. Sweep response showing
effect of 6MHz and 8.86MHz trap
circuits.
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of synchronous demodulator.

An even more important benefit
obtained by having this 6MHz notch
circuit is that its action is helpful during
initial tuner line-up; various
adjustments - particularly of the sound
take -off circuit itself - would be more
difficult without it, again because of
high-level unwanted output -signal
components.

The complementary -pair amplifier,
Tr4, Try has three main functions. It
provides about 7dB gain; it presents the
correct terminating impedance for the
notch circuits and feeding impedance
for the group -delay equaliser; it pro-
duces an additional feed of video with
the required amount of d.c. shift for the
direct -coupled Tr13 to Tr18 circuits
which measures blanking level and
generates the a.g.c. voltage.

The group -delay corrector has two
resonant sections each acting over a
different part of the video band such
that their combined effect changes the
basic delay characteristic (lower curve

REVERSE -PHA SE
CLIPPED CARRIER

AGAIN GIVING
INCREASED CURRENT
THROUGH RI BUT
PROPORTIONAL TO
-VE HALF -CYCLE
AMPLITUDE

ARE SWITCHED
THROUGH Q4 BY
REVERSE -PHASE
CLIPPED CARRIER

THE -VE HALF -
CYCLES, INVERTED
BY 02

in Fig. 11b) to the fully corrected
(upper) curve. No attempt has been
made to correct the sudden change in
delay beyond 5MHz because the
incoming video signal contains little
information above this frequency. In
fact, there is some compensation for
delay variation at these higher fre-
quencies given as a by-product of
modifications to the PAL decoder to be
discussed in a later article.

Fig. 1 la has been included for
reference. It shows the approximate
spectral energy response curves relat-
ing to two important components of the
insertion test signal (i.t.s.) radiated as
part of the television signal by U.K.
transmitters. The two components are
known as the 2T luminance and 10T
composite pulses which, as explained in
the line-up procedure, are most useful
when adjusting the four inductors in the
group -delay equaliser.

The final stage of the video signal
circuit is a complementary -pair ampli-
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Fig. 11. (a) Spectral response of Insertion Test Signal pulses. (b) Curves showing
result of two -stage delay correction.

fier which can provide up to three
75 -ohm outputs or, if constructed as
shown in the circuit diagram, gives one
75 -ohm output for coax distribution and
one medium -impedance output for
direct connection to the monitor
decoder (in the same box).

Fig. 12 illustrates the overall perfor-
mance of the tuner using a line -repeti-
tive frequency sweep test signal inject-
ed at the aerial input. The top trace
shows the d.c. to 6MHz response up to
the terminated tuner output; the lower
trace displays the same signal in its i.f.
carrier form before demodulation as
observed at the C23 test terminals (see
Fig. 2). To avoid adding confusing stray
impedances here, a Hewlett-Packard
twin -legged' oscilloscope probe attach-
ment was connected in place of C23 to
obtain this oscillogram; a photograph of
this attachment together with possible
home -constructed alternatives will be
included in the line-up instructions.

Sound and a.f.c. circuit
The 33.5MHz sound carrier from the
take -off point is fed first to an impe-
dance -matching common -base stage,
Try, and thence to the `top -C' over -cou-
pled band-pass pair comprising L14 and
L15 which gives a double -humped
response with a band -width of about
1MHz. The tuning of the 'secondary'
coil, L15, is offset to give a lop -sided
overall characteristic which counter-
acts the response tilt in the video
band -shaping (i.f.) circuits. An asym-
metrical response here is particularly
important so that the resulting a.f.c.
action is equally effective on either side
of the correct tuning point.

Most of the sound i.f. amplification is
provided by the cascode pair, Tr9, Tr10.
In this stage, part of the load is formed
by a resonant circuit which is tuned to
33.5MHz so that it fills in the dip in the
L14/1,15 response.

The amplfied signal is then fed to the
long -tailed -pair limiter circuit of Tr11
and Tr12. Only one stage of limiting is
needed because a.g.c. action on the

( a)

(b)

tuner r.f. and video i.f. circuits main-
tains the level of the extracted sound
carrier at a nearly constant value.
(There is, of course, a specified fixed
difference of 5 to 6dB between the
sound and vision carriers leaving the
transmitter.) The back-to-back diodes
D5 and D6 are included to by-pass
high-level signals which may excep-
tionally appear at the limiter input; e.g.
such as might occur if the vision carrier
level is drastically reduced at the
transmitter because of a fault. Normal
limiting takes place for signals in excess
of about 0.2 volts peak -to -peak; the
diodes clip signals of about 1.4 volts
peak -to -peak.

The circuit including L17, L18 and
diodes D7, D8 forms a discriminator of
the Foster -Seeley type. 'Top -C' coupling
between the two tuned circuits is
provided by C53 to feed an in -phase
33.5MHz carrier component to the
diodes; the quadrature component is
injected via C50 to the secondary
`centre -tap' formed by C51 and C52.
Resistors R52 and R53 act as the diode
loads, and the demodulated a.f. signal
appearing across C54 is de-emphasized
by R54 with parallel resistances and C56.

There are two further points which

MHz
2 3 4 5 6

Fig. 12. (a) Tuner overall response
(video terminated output) with line -
repetitive sweep d.c. to 6MHz. (b) i.f.
vision carrier envelope at input to
MC1330 for the same signal as in (a).

need mention in respect of this circuit.
One is purely practical and concerns the
series inductors (not numbered) shown
on either side of D7 and D8. These are
constructed by winding the diode leads
in small -diameter coils using, for
instance, a piece of 10 -gauge wire as a
temporary former. The inductance of a
few turns here - as near to the diode
body as possible - will help to prevent
radiation of the sound -carrier harmon-
ics which are generated as a result of
diode non -linearity and which could
cause interference in the r.f. circuits.

The second point is more important
and relates to another function of this
circuit: that of producing the a.f.c.
voltage and combining it with the
switched tuning -control voltage deve-
loped in a subsidiary circuit. Fig. 2
shows that the discriminator secondary
circuit has no direct connection to
earth. Therefore, in addition to the
audio signal across C54, the discrimina-
tor output contains a d.c. component
varying by up to ± 10 volts from the
mean value in proportion to the differ-
ence between the incoming sound i.f.
(ideally, at 33.5MHz) and the frequency
corresponding to the discriminator
conversion curve centre (also set at
33.5MHz). When the a.f.c. inhibit switch
is on, a reduced -voltage feed of this
varying d.c. is taken via R62 and other
resistors to the high -impedance input of
zero -gain amplifier IC2b where it is
mixed with the switched tuning -control
voltage which, for tuners operated in
the London area, will have a value
between 3.7 and 8.3 volts according to
the station selected. The combined
tuning and frequency control voltages
are filtered by R64 and C60 to remove a.f.
modulation before being fed to the u.h.f.
module.

Diodes, D15 and D16, are included to
restrict the a.f.c. range and so prevent
the tuner capturing the wrong carrier
when re -selection takes place. Figures
quoted for the ECL1043 module indicate
that a tuning -voltage change of ± 0.5
volts, i.e. the total available from the
a.f.c. circuit without the catching
diodes, would cause a frequency change
of about ± 10MHz. In practice, a
maximum frequency change of ± 2MHz
is sufficient and this is the extent of
control allowed by D15 and D16 which
together with dividing resistors R61, R62
and R101 restrict the applied a.f.c.
voltage excursion to about ±0.1 volt.
An inset drawing in Fig. 2 shows the
alternative circuit which is necessary if
a mechanically -controlled u.h.f. tuner is
installed instead of the varicap one. In
such an instance, a.f.c. sensitivity is
much less, perhaps ± 2MHz for ±4V,
and for the same amount of control a
larger voltage swing can be tolerated;
the catching diodes used are the 3.3 -volt
zeners connected in series as shown.

Amplifier IC2a, connected as shown in
Fig. 2, has a gain of 6dB and produces
the unit audio output at about 0.5 volt
r.m.s. from a low -impedance source.
The gain of this stage can be set to suit a
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particular installation by changing the
ratio of R63 to R59.

A.G.C. circuit
A feed of positive -going composite
video at 4 volts pk-pk is taken from Try
in the main circuit, filtered by R27 and
C62, giving a 6dB/octave reduction for
frequencies above 1MHz, and then
applied to emitter -follower Tr13. When
properly set, the output from Tr13 has its
blanking level at about + 15 volts d.c.
Clipping action at Tr13 emitter, con-
trolled either by D9 or by simple
potential division from R67/R73 accord-
ing to the circuit fitted, causes this
waveform to be sliced at a nominal 16
volts so that the remaining signal
comprises negative -going mixed -sync
pulses together with a volt or so of the
picture component. The clipped signal
then follows two paths; one goes
directly to the f.e.t. sample switch, Tr16,
and the other to Tr14 which, acting as a
sync -tip detector/amplifier, produces
an output of 4 -volt positive pulses
labelled, logic -fashion, MS.

The blanking -level sampling pulse is
generated as follows. During each
sync -pulse period, C64 charges to the full
pulse amplitude taking current through
Tr,,, and the base -emitter junction of
Tr15. At the end of the pulse, this
transistor is momentarily cut off as C64
discharges through R72 and the base
potential of Tr15 then rises from about
-3.5 volts to the on value of + 0.7 volt;
this takes about 3fts.

While Tr15 is conducting, its collector
holds the gate of Tr16 near to 0 volts. As
Tr16 source is fed with the clipped video
at an average potential of about + 15
volts, the gate voltage is well below that
required for pinch -off in this type of
f.e.t. But, during the 3ps period that Tr15
is cut off, the gate voltage rises above
this inhibiting value so that the f.e.t.
conducts, and charges storage capaci-
tor C69 to the Tr13 emitter blanking -level
voltage present at that time.

Emitter bias of Tr17 is arranged so that
conduction occurs for a base potential
somewhere in the range + 15 to + 18
volts, the precise value being pre-set by
adjustment of R78. Having fixed the bias
conditions in this way, conduction in
this transistor then depends on the
blanking -level samples stored in C65.

Suppose, for instance, the blanking -
sample voltage moves negatively; the
'sense' of the MC1330 transfer charac-
teristic is such that this indicates an
increase in r.f. signal level. As a result,
Tr17 begins to draw more current, the
a.g.c. voltage fed from the junction of
R80 and R81 to Tr2 in the main circuit
rises, and the i.f. gain is reduced. Hence,
the signal level re-established at the
MC1330 input is that pre -determined to
give the required unit output; thus, R78
acts as a 'set output level' control.

Although the black -level sample -
and -hold a.g.c. system requires some
extra circuitry, it does offer at least two
worthwhile advantages compared with
the more usual methods. One is that it
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Fig. 13. Tuner a.g.c. characteristics
(arranged to show the effect of
crossover adjustment).

gives equal 'attack' and 'recovery' times
for either sense of gain change, and
therefore follows fast and repeated
variations in incoming r.f. signal level
(e.g. aircraft flutter) more faithfully.
Second, it does not depend on the
maintenance of a constant picture/sync
ratio in the detected video signal.

The i.f. a.g.c. voltage produced as
shown is also fed to the common -base
stage Tr18 which is biased by the divider
chain R82 to R84 so that a 'delayed'
version of the control voltage is derived
for application to the u.h.f. module. The
amount of delay obtained depends on
the setting of R83 which determines the
positive value of emitter voltage
required (i.e. the point on the i.f.
gain -control range) necessary to cause
conduction in Tr18. For a continuing rise
in this voltage, the current drawn by
Tr18 then increases the p.d. across R86
which reduces the tuner r.f. gain.

Obviously, the overall tuner a.g.c.
characteristic is governed by the degree
of overlap between the i.f. and r.f.
control ranges and hence depends
largely on the setting of R83. In practice,
the crossover point is chosen to obtain
the best compromise between conflict-
ing requirements according to local
reception conditions.

Figs. 13(a) and (b) illustrate the r.f.
and i.f. a.g.c. characteristics separately.
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Comparison between these two curves
shows the relationship of their actions
on the appropriate stage gain with R83 at
its least positive setting i.e. for maxi-
mum overlap. Here, Tr18 is bottomed so
that the two a.g.c. voltages are equal,
tracking together and taking propor-
tionate shares in the control of the
overall gain. In this condition, the r.f.
circuits tend to operate at relatively low
gain and the noise they and the mixer
produce is amplified by the i.f. circuits
working at high gain so that the picture
is thereby degraded.

The alternatiVe limit condition, which
obtains with R83 at its most positive
setting for minimum overlap, is illus-
trated by comparing Fig. 13(b) with Fig.
13(c). The last-mentioned is simply the
r.f. a.g.c. characteristic from (a)
redrawn with a displaced horizontal
(voltage) scale. Transistor Tr18 is now
biased off until the i.f. a.g.c. reaches
about 5.7 volts, i.e. reduction of r.f. gain
is 'delayed' by this amount as indicated
by the scale displacement. Over the
same range of incoming signal levels as
before, the r.f. circuits are at full gain
and there is accordingly less i.f. amplifi-
cation of r.f. stage and mixer noise. But
the larger -voltage signals now acting in
the r.f. stages may cause capacitance
change in the varicap diodes, such
changes being, of course, in sympathy
with the a.m. vision carrier envelope.
The resulting phase modulation of the
outgoing i.f. signal has no effect on the
video component, but the sound discri-
minator detects it as frequency modu-
lation and hence produces a 'buzz' on
the sound output. A secondary result of
having excessive r.f. signal level is that
there is then a danger of overloading the
u.h.f. mixer stage with consequent
intermodulation effects.

The choices open when setting up this
section of the tuner can now be clearly
seen. In those locations where all the
stations which may be required for
selection are received at low and
constant level, the user will probably
opt for high r.f. gain and so obtain the
best possible noise performance. If,
however, there is wide disparity in the
received signal strength from different
stations, or the signal from any one
station is subject to large changes in
level, then the alternative approach -
that of keeping the r.f. gain as low as
possible to prevent sound -carrier phase
modulation occurring when the incom-
ing level is high - may be preferable.
Printed circuit boards. Wireless World
has arranged a supply of printed circuit
boards for the tuner design. The board,
which measures approximately 25 x
13cm, is a double -sided glass -fibre type
and is supplied roller tinned and drilled
with test points marked. One off price is
£6 inclusive; make cheques or postal
orders payable to M. R. Sagin at 11
Villiers Road, London NW2.

A kit of parts, including board, will be
available from Magnum Electronics, 25
The Rise, Elstree, Herts, details of which
will be given in part three of the article.
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Crossover networks and
phase response
A problem solved in loudspeaker design

by S. K. Pramanik

Bang & Olufsen, Denmark

Linearity of phase response has long
been an aim of audio equipment
designers, although its benefits to
listening quality is a much debated
subject. Whatever the pros and cons of
the argument, it will be realised that to
reproduce exactly through a speaker
system (at least the direct sound) the
wave form as received at the micro-
phone, the two major influencing
factors are the frequency and phase
response of the chain. For example, to
reproduce the steep wave front of a
transient sound, not only must the
harmonics be present in the same ratio
as in the original sound, but their phase
relationship must be equally correct.
Other factors, such as harmonic distor-
tion, etc., have a smaller visible effect
when wave shapes are compared on an
oscilloscope. This does not imply that
there is any direct proportionality
between the audible effect of any factor
and its effect on visible wave shape.
Phase distortion may therefore be
regarded as wave shape distortion.
Equally, it may be regarded as a
frequency dependent delay in arrival
times of different parts of the sound
spectrum.

Square waves have long been used to
give a quick and meaningful check on
audio equipment, where by custom it is
linked with transient performance. In
fact it is a combined amplitude/fre-
quency and phase/frequency response
test, and gives little indication of
harmonic or intermodulation distortion,
or any of the other parameters consi-
dered relevant to audio equipment. It
has, however, never been used to test
speaker systems, as the reproduced
wave has always been so far from the
original that no conclusions have been
possible. Generally it has been assumed
that it was impossible to reproduce
square waves on speaker systems, and,
since the best designs sounded so good,
that it was obviously unnecessary.

Ashley I showed that the problem of
phase response lay more in the design of
crossover networks than in the units
themselves. In all multiway systems it is
assumed that the sound from all the
units is integrated in the air, by the time
it reaches the listener. Therefore,

provided the vector sum of the sounds
from each unit is, at all times, equal to
the input to the speaker system, the
wave form from the system will be the
same as the input. The stress here is on
the vector sum and therefore includes
phase, rather than the amplitude sum
and therefore amplitude/frequency
response. Provided the units respond
perfectly to the signal input applied to
them with respect to both frequency
and phase, the wave shape of the sound
from the speaker system will be an
exact replica of the wave shape of the
input signal.

In practice, speaker units have a
perfectly acceptable frequency and
phase response over a limited band-
width, usually of the order of four
octaves. Also, technology exists today
for units to be designed to cover a
bandwidth of this order anywhere in the
frequency spectrum. The problem
therefore, is to ensure that the vector
sum of the signals from the crossover
network to the units exactly equals the
input. Additionally, a sufficient number
of units must be used to cover the audio
spectrum, with adequate attentuation
outside the useable bandwidth of each
unit, for the quality level and the power
handling capacity required.

Equal input-output crossover
networks
The simplest form of crossover network
is the first order filter, which operates at
6 dB/octave. Limiting the argument to
two-way systems only (the mathema-
tics is less straightforward but can be
extended to multiway systems) for the
sake of simplicity, the voltages received
by the bass and treble units for unity
voltage input to the crossover network
are

1

Vb'is'=s + 1 Vtreble=S +1

The attenuation curves for these func-
tions are shown in Fig. 1. The vector
sum of voltages to each unit is therefore

s
V, = +

'`'`Put s + 1 s + 1

showing that the output is identical to
the input in amplitude and phase. A

speaker system therefore can be made
to have linear phase response using
crossovers of 6 dB/oct., with correct
choice of crossover components. How-
ever, this will not solve any of the other
problems associated with first order
filters, such as the large overlap of four
octaves for just 12 dB attentuation.
These problems are so well known that
they need not be restated. In fact first
order filters are used today, almost
exclusively for less expensive systems,
designed for modest power handling
applications.

Higher order crossover networks
For second and higher order crossover
networks, the vector sum of the volt-
ages will not be identical with the
input. For example, for a second (12
dB/oct) order network, the voltages
received by the bass and treble units for
unity voltage input in the crossover
network are

Vbass= S2+ 1/ 2s +1

s2
Vtreble= S2+ 1/ 2s + I

If the two units are connected in phase,
the vector sum is

1+s2
Voutput- S2+ 2s + 1

(1)

This gives attentuation curves for each
unit and total amplitude/frequency
characteristic shown in Fig. 2. It can be
seen that the suckout at the crossover
frequency will give audibly poor results,
and to get around this most designers
connect the two units in opposed phase.
This gives the same attenuation char-

' For the mathematical models, voltage transfer
functions are used, which include both amplitude
and phase information. They are simplified by using
the normalised frequency variable sn=s/vp
t.:0 being the nominal crossover frequency. In the
text, however. "sn" is replaced by "s" for the sake of
clarity. The equations given are based on
"maximally flat Butterworth filters", but the
mathematics and results are valid for any other
inter.
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Fig. 1. Simple 6dB/octave crossover.
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Fig. 3. As Fig. 2, but with tweeter phase reversed.

acteristics for each unit, but the curve
for the total amplitude/frequency char-
acteristic (Fig. 3) shows a 3 dB rise at the
crossover frequency. The vector sum of
the voltages:

Voutput
1 + s2

+ 2s + I

The dotted line in Figs. 2 and 3 shows
the phase characteristics in the two
cases, and it can be seen that in both
cases a phase shift of 180° occurs in the
crossover region. While the frequency
response cam be improved slightly by
juggling with crossover components,
the phase shift is an inherent property
of the filters and cannot be altered.

In the case of a third order network
(18 dB/oct) one gets a perfectly flat
amplitude/frequency characteristic
(Fig. 4). Phase, however, shifts 360°
over a broad band centred on the
crossover frequency, the vector sum
being given by the expression

1 +s3
Voutput 1 + 2s + 2s' + s 3

As a third order crossover network has
a large number of components it is
basically expensive, but even more than
this, components have to be matched to
close tolerances, for the system to
function as designed. Its application has

6+

0

6

12

18-

24 -
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Fig. 2. Second order crossover network.
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Fig. 4. Third -order crossover network.
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therefore been limited to speaker
systems in the highest price bracket and
even then generally limited to two-way
systems.
Active crossover systems
To achieve linear phase response
through the crossover network, Ashley'
proposed a mathematical solution,
which was later modified by Ashley and
Kaminsky2 and Sma113. The basic idea
behind these solutions is the same,
together with their advantages and
disadvantages. If we go back to the
equation (1) for the second order filter,
we find that the vector sum

1 + S2
Voutput

1+ 1 2s + s2

This expression can be made unity, i.e.
identical with the input, by adding the
term 1/2s to the numerator. In a
practical case this term can be added to
either the bass unit, the treble unit, or
split between the two. For example, one
could design a crossover network so
that the voltages received by the bass
and treble units were

1+,2s
"Vb" =

1+ 1' 2s + S 2

S2
Vtreble = 1+ I/ 2S+S2

0

90

180

+270

+180

+90

0

8 10

90

180

This would give the attenuation char-
acteristics shown in Fig. 5, and since
their vector sum is unity,
would result in flat amplitude/fre-
quency and phase characteristics. This
principle can be extended to higher
order filters and an example of a
proposed third order network by Small.'
is shown in Fig. 6.

Systems such as these characteristi-
cally show a peak in the voltage to one
or both units (depending on whether
the crossover is designed to be assym-
metric or symmetric), at a frequency
near the crossover point. In passive
crossover networks, power supplied by
the amplifier will be referred to this
peak and the required characteristic can
only be obtained by dissipating power at
all other frequencies in the crossover
network. For a peak of 3 dB anywhere in
the amplitude/frequency characteris-
tics of either unit, therefore, virtually
half the power supplied by the amplifier
is dissipated before it reaches the units.
rather than converted to acoustic
energy.

The only practical answer for using
this principle is to use a high impedance
crossover network and individual
amplifiers for each unit, the system
being sometimes known as an active
loudspeaker system. Even so, although



Wireless World, November 1975

6+ 6+

531

+270

0

6

12

18

24

.1 .125 .25 .5 1 2 4

NORMALIZED FREQUENCY

Fig. 5. Second order active crossover.
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Fig. 6. Third order active network after Small.

power is no longer dissipated in the
crossover, amplifiers must be designed
to supply power for the peak in the
amplitude/frequency characteristic of
each driver, although it is generally
used at much lower levels for most of
the frequency range.

Finally, perhaps the most significant
drawback is that overlap at crossover
frequency between the two units is
appreciably increased. While the
normal 2nd order network gives an
overlap of two octaves for 12 dB
attenuation, the modified network of
Fig. 5 gives over 3.5 octaves. The third
order network of Fig. 6 gives an even
larger overlap of almost 4.5 octaves for
the same attenuation. Compared to the 4
octaves of a first order network, which
can also be designed to give a linear
phase response, the performance gain is
marginal for an enormous increase in
cost.

The filler driver solution
Baekgaard4 suggested that the missing
term in the numerator of equations (1)
could be added as an extra, completely
separate unit, instead of attempting to
alter the attenuation curves for the
exi-,tinglinits. This unit, which he called
a f : r driver, has the advantage that
there is no alteration in the attenuation
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Fig. 7. Three -unit filler driver 2nd order system..
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Fig. 8. Third -order filler driver system.

characteristics of the normal bass and
treble units, and therefore overlap is
unaltered.

The calculated amplitude/frequency
characteristic of the three units in what
is still nominally a two-way system is
shown in Fig. 7, for a second order (12
dB/oct) crossover network. The char-
acteristics of the filler driver show a
peak at the crossover frequency, with
an attenuation of 6 dB/oct on both
sides. It is therefore asked to handle
only limited quantities of power, in a
limited bandwidth centred on the
crossover frequency.

The mathematical expressions for the
attenuation characteristics are now

Vbass- S2+ I/ 2S+ 1
1

1/2s
Vfiller= s2+ I,/ 2S + 1

S2 (

Vtreble= S2+ 1/ 2s + 1

The vector sum is unity, showing that
both the frequency and phase responses
are linear, and therefore the input and
output wave shapes are identical.

A similar solution can be used for
third order (18 dB/oct) filters, the
attenuation characteristics being as

180

shown in Fig. 8. It will be noticed that
the efficiency of the filler driver must be
twice that of the basic units, a solution
most easily realised by an active circuit.
In passive crossover methods a special
unit would have to be used, to obtain
the required efficiency.

Listening for phase distortion
Whether phase distortion can be heard
is a much debated subject, and the
author does not wish to contribute to
that debate in this article. A word of
warning about the methods used may,
however, be in order.

It is well known that no two speaker
systems are identical, even when made
under laboratory conditions using iden-
tical units and crossover networks. It is
therefore imperative that the same
cabinet and units are used for compar-
ative tests.

Phase shift may be introduced elec-
tronically by coupling a phase shifting
circuit at a high impedance stage in the
amplifier. A circuit may be made up to
give an unaltered amplitude/frequency
characteristic, but with frequency
dependent phase shift corresponding to
the relevant crossover network. A
circuit published by Russel5 corre-
sponds to the phase shift of a third order
filter. Such a test will, of course, be
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relevant only if the basic speaker
system has no more than modest phase
shift over most of the audio spectrum.

Another test would be to start with a
speaker system using a third order
crossover network, which has a flat
amplitude/frequency characteristic.
The addition of a filler driver to such a
system gives it, in addition, a flat phase
characteristic. Provided switching the
extra unit has no effect on the amplifier
characteristics, or on the function of the
crossover network, the effect of phase
distortion can be estimated. This can
again be done by using a high impe-
dance "electronic" crossover network.

Testing with microphones in normal
living rooms is largely irrelevant,
because reflected sound has a very large
influence on measurements. The ear, on
the other hand, finds it very easy to
distinguish between direct and reflected
sound. If therefore in comparative tests,
the ear is able to distinguish between
loudspeakers having undistorted and
distorted phase response, even on a few
signals, the value of correctly designed
loudspeaker systems will have been
proved. We will then have to wait for
signal sources with undistorted phase
response from the software manu-
facturers, before the benefits of loud-
speaker systems with linear phase
response become fully apparent.
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The above article is based on a paper
presented by Mr Pramanik at the Wireless
World private conference on "linear phase"
loudspeakers (see note in October 1975 issue,
p. 482).

Electronic circuit calculations simplified. We
regret that it has been necessary to postpone
publication of Part 6 of this series, on LC
circuits.

We also apologise that an error appeared in
Part 4 on RC combinations in the September
issue. The diagrams above the captions Fig. 6
(p.424) and Fig. 8 (p.425) should be trans-
posed.

Viewdata on trial
In January 1976 the Post Office starts
limited trials of Viewdata, its tele-
vision -screen information service. Like
Teletext (see first article in this issue),
Viewdata presents "pages" of printed
information on the home television set
- but there are two differences. First,
the information is not broadcast but
sent into the home by data transmission
over the existing domestic line. It comes
fronz a central "data base" - a digital
computer with magnetic disc storage.
Secondly, Viewdata is "interactive" in
that the subscriber, by pressing buttons
on a keypad, can interrogate the data
base to obtain increasingly detailed
information. This is arranged on a
"tree" selection basis. For example,
starting from the general item "eating
out" on the index page, the subscriber
can obtain successively: classes of
restaurants (e.g. Italian, Greek); names,
addresses and telephone numbers of
restaurants in a particular class; and
finally menus.

Viewdata is intended to be comple-
mentary to Teletext and technically
compatible with it, so that the same
domestic television sets and decoders
can be used for both services. The page
and character formats (960 characters

 per page, 7 colours, characters on a 7 x 5
dot matrix) are identical. The Post
Office has already had discussions with
BREMA, the set makers' organization,
to ensure that suitable domestic
equipment can be provided.

A demonstration of how the system
will work was given at a recent com-
puter conference, Eurocomp, at the
Heathrow Hotel in London. Standard
commerical Teletext receivers made by
GEC were used, and to these keypads
were connected for selecting pages and
interrogating the data base.
Information in ASCII telegraph code
was transmitted to and from the sets via
modems by the standard Post Office
Datel 600 data transmission service -
at a rate of 1200 bits/second for
incoming information to the sets and 75
bits/second for outgoing information.
The Datel 600 signals passed via the
ordinary public telephone lines and
exchanges to and from a data. base
consisting of a GEC type 4080 digital
computer at the old Post Office Re-
search Station at Dollis Hill, London.
This machine has a magnetic disc
cartridge store (capacity 2.4 megabytes)
on which the pages are held in binary
code. It is estimated that the computer
system will give an enquiry response
time of less than 2 seconds to 200
subscribers using it simultaneously. The
machine will be moved to the new Post
Office Research Station at Martlesham,
Suffolk, for the start of the Viewdata
trials, when initially it will be serving 20
to 50 home terminals.

Information for the service will be
provided by outside organizations, and
about 40 potential sources have already

soon

Design for a purpose -made Viewdata
terminal for business users. Home
terminals will be domestic television
sets.

been approached by the Post Office.
Classified advertisements might be
accepted.

A full public service could start in
1978-9, say the Post Office, if the trials
show that Viewdata is commercially
viable. Assessments have yet to be made
of the range of information to be
provided, the likely demand and the
charges to be made for the service. A
typical domestic installation would
consist of an "interface" or adaptor
unit, to which would be connected the
telephone line, the telephone handset,
the television set (with built-in decoder)
and the controlling keypad. Cost of a
home installation might be in the region
£50-£100. In addition to the facilities
mentioned above, it might be possible
for subscribers to contact by telephone
the providers of displayed information
and to send their own messages -
"electronic telegrams" - through the
system.

Big demand for
electronic watches
Production of electronic watch modules
and the assembly of modules into cases
will contribute over 30% of Hughes
Microelectronics' turnover in 1976. This
prediction was made by Dr Guy Barnes,
the company's managing director who
said that it was originally intended to
develop production to 2,000 modules per
month by August. This figure was
rapidly lifted to 4,000 per month and the
latest target is 6,000 modules per month.
Plans are now advanced to include a
two -button, five -function men's watch
module and a ladies' module, and
delivery will start later this year.
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Optical sensor ignition system
Electronic switch replaces contact -breaker

by H. Maidment

A capacitive discharge (c.d.) system
overcomes most of the problems inher-
ent in the traditional Kettering system,
and retains the option of reversion. The
case for combining c.d. with a contact -
less timing source has been argued by J.
R. Watkinson (WW July 74 and WW
Annual 76), preferably with ignition
advance determined by non -mechanical
means. Although the last mentioned is
desirable, it has not yet been proved to
have superior reliability.

Having personally experienced tim-
ing drift, due to heel wear, with a
contact -driven c.d. system and the
longer term effects of cam -profile and
distributor -shaft play on engine perfor-
mance. I considered that a reliable
contactless system, insensitive to the
effects of shaft play, would be a
worthwhile objective, provided that a
roadside reversion was still possible.

With the availability of relatively
cheap point -source l.e.ds and high-sen-

D3 - D5
4 x 1N4005
or B1/60

T1

15:1
30VA "---,00900Q9 /---d

This design combines the
Marston capacitive dis-
charge circuit with an
optoelectronic switch to
produce an ignition system
which does not suffer from
the timing drift or points -
wear associated with a
mechanical type.

Fig. 1. Complete circuit diagram
showing remote sensing head which is
connected to the main circuit by
unscreened leads.

4-

Ci
22p. 16V

R6

IL 5W

C211µ

600V

sitivity planar phototransistors of
matched spectral characteristics, an
optical sensor was developed for use
with the basic R. M. Marston c.d.
ignition system (WW Jan 1970).The aim
was to achieve a compact sensor head
small enough to fit most distributors
without disturbing the existing circuit -
breaker assembly, and a design relati-
vely immune to interference without
the use of screened leads.

As shown in Fig. 1. the c.d. circuit
follows the Marston design with the
addition of C1, to overcome a tendency
for false triggering, and the deletion of
the bounce -suppression circuit. The last
mentioned may be left in if existing
units are being adapted, and C1 need
only be added if the complete unit self
triggers while the light path is inter-
rupted. The trigger circuit operates in
the following manner; 1.e.d. D11, is
energized from D9 via R19. Transistor Tr,
provides a low impedance load for

50
5W
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D8
1N 4001

2N352 5
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220n 1kMEM 220n
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phototransistor Tr7. These items form
the remote sensing head in the distri-
butor, connected by unscreened leads to
the main unit. With an interrupted light
path, Tr5, 6 and 7 are cut off and Tr3 and 4
saturated. When light falls on Tr7 and
the voltage across R14 exceeds about 3V,
a regenerative action follows, with Tr5
conducting and Tr4 being cut off, which
causes the voltage across D9 to rise by
0.5V, increasing the current in D10. This
ensures positive switching down to zero
rev/min.

Transistors Tr3 and Tr4 are connected
to form a complementary monostable
which provides an output suitable for

R194-2 I-- 1* Tr6
(collector)

triggering SCR1, to provide an average,
voltage proportional to engine speed,
and an automatic engine speed limiter.
It also provides a measure of false -trig-
ger immunity. The time constants have
been chosen for four cylinder engines to
limit the speed to about 6,500; C4 should
be reduced to 0.15µF for six cylinder
engines.

A double sided p.c.b. design is shown
in Fig. 2. The earth or negative return
area on the circuit side, and the
heat -sink areas on the component side
were covered with Fablon. The rest of
the circuit was inked in with a resist pen
before etching. The clearance areas in

--* T1 pri.1

-1* T1 cit 4

--/* T1 pri.2 4 --

_9101-R1--
0-R2--()

eit 0- D1 -,et
Tr 1

earth 4

- T1 sect

T1 sec2
C2

Tacho

-O. +12V

4--
4--
4--
4- -

4--

*.link
0 countersunk
e fixing screws

insulating washer

Fig. 2. Double sided p.c.b. layout
measuring 21/2 X 4 in. This board can be
cut across XX and the two halves
mounted back to back. Alternatively, if
the trigger circuit is to be used with an
existing Marston c.d. unit the board
below YY may be used.

ltk

.-R4
 0--D2-C)

0-R8-00
0--R7--

Tr2

0

*,
R59 s.c.r.1:

-R10-- S 0e, 112-4
-if* Tr3 II c.:.58a:

 i._R16.f-R11-. 4r18 -R13-.
®

-R14-,;...-R17122. e
Tr5 I

I

Tr6 4-- -I u- 'R19
(collector)

X

Fig. 3. Vertical sensing head and
shutter assembly mounted on a Lucas
distributor.

the heat sinks were made after etching
by lightly countersinking with a 3mm
drill. If desired, a more compact
assembly may be obtained by cutting
the board at XX and mounting back to
back as shown in Fig. 7. Readers
wishing to adapt the trigger circuit for
use with an existing Marston c.d. unit,
may prepare a single -sided board as
shown below the line YY, omitting D7,
R9, C3 and R10. Note that RI 4, 6, 19 and 18
are mounted clear of the board for
better heat dissipation, and that C2 is
not mounted on the p.c.b.

Sensing -head design
The detail design of the shutter, sensing
head and mounting bracket will depend
on the type of distributor. Shown in Fig.
3 is a prototype assembly mounted on a
Lucas distributor, with the optical axis
vertical. This is the easier to construct,
but to avoid the possibility of excessive
dust on the phototransistor lens a
horizontal optical axis is to be preferred.
This type was used by the author on a
Saab 99 employing a Delco-Remy
distributor-Fig. 8.

The two types of shutter are shown in
FigS. 4(a) and 4(b). The disc version can
be fabricated from 18- or 20 -gauge dural
sheet, first scribing two lines accurately
at right -angles for 4 cylinder engines, or
three at 60° for 6 cylinder versions, and
circles of radii to suit the distributor.
The slots are only critical with respect
to their leading edges, which should be
filed accurately to the scribed lines and
bevelled slightly on the underside,
particularly the trailing edge. The
bevelling eliminates stray reflections
which can cause timing scatter.

An alternative approach, where faci-
lities are available, is to black anodize
the disc before attachment. The cylin-
drical type of shutter follows much the
same principle except that it is more
easily machined from dural stock in a
lathe. To obtain the desired clearance
between the lower edge of the shutter
and the contact breaker, it is necessary
to turn a shoulder on the rotor arm
against which the inner diameter of the
shutter locates. It is possible to hand file
the slots to within 0.1mm of the scribed
line using a suitable ward file. This
represents about 0.5 crankshaft degrees
error at 25mm radius, and compares
well with the allowable cam lobe error,
normally ±2°. The width of slot is
uncritical but less than 1mm will result
in a loss of light and more than 3mm will
increase the non -linearity of the tacho-
meter output at low engine speed.

The two forms of sensing head are
shown in Figs. 5(a) and 5(b). Both can be
constructed from 6mm dural plate,
although slightly thicker material
would be an advantage when drilling
the 5mm hole. This should be eased with
a half round file and emery paper for a
snug fit. The outer edges of each hole
are rebated on one side to clear the
device wires, which are bent at right -
angles to align with the p.c.b. The
height of the sensing head and form of
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90°

(a)

I-
1

14

t 48

slot depth = 6mm

dia. to suit

7.0 V :: 11

_ I- F-171
t 1. 0

50

slots at 90° on circumference
slot depth = 6mm
slot width =1.5mm

all dimensions in mm
material 18 s.w.g. dural sheet

Fig. 4. Shutter design for vertical axis
(a) and horizontal axis (b).

(b)

Fig. 5. Vertical and horizontal
sensing -head details. The two Veropins
in both types earth the circuit and act
as locating dowels.

the mounting bracket will depend on
the type of distributor used, but the
arrangement shown using two 8 BA
screws for attachment to a suitable
mounting bracket should suffice for
most types. The single sided p.c.b. was
prepared and etched in the normal
manner. In the case of the horizontal -
axis sensor, the p.c.b. was first clamped
to the body of the sensor after ensuring
correct alignment, and two 1.0mm holes
drilled, as indicated in Fig. 5, to receive a
pair of 0.04in Veropins which serve to
earth the circuit and act as locating
dowels. At the same time the inner face
of the slot is gently radiused to match
the shutter curvature. A similar
dowelling technique may be used for
vertical sensors.

Before final assembly, Tr6 R19 and two
fly leads are soldered in place. The fly
leads should be thin instrument wires
which are doubled back through clear-
ance holes for mechanical strength.
Diode D10 and Tr7 are positioned with
their lenses 0.5mm behind the slot faces.
Tr7 occupies the inner or lower position
with its base wire cut off flush. The
p.c.b. is then aligned and soldered to the
dowels, which have been force fitted to
the block. The completed assembly is
given a coat of polyurethane varnish
which anchors the devices in place and
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X65-
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1111r"le*
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Components

Resistors Semiconductors

R, 100 Tr1 2N3055
R2 220 Tr2 2N3055
R3 270, 2W Tr3 2N1613, 2N3053 or
R4 270, 2W BFY52
R5 3.3M Tr4 2N3702, BC212 or
R6 1.0, 5W ZTX500
R7 100 Try 2N3702, BC212 or
R8 220 ZTX500
R9 470 Tr6 2N3704, BC182(3), or
R10 50, 5W ZTX300
R11 1k Tr, FPT120 (Fairchild)'
R12 330 SCR1 2N3525
R13 12k
R14 100k
R15 120 27V, 1W zener
R16 47 D2 27V, 1W zener
R17 1k D3_6 1N4005
R18 100, 1W D7, D8 1N4001
R19 100 D9 3.3V, 400mW zener

DI() FLV1 00 I.e.d. (Fairchild)'

All resistors 1/2W unless otherwise
stated

Capacitors

Cl

C2

C3 , C4

22p, 16V
1.0p 600V
0.22p, 250V (polyester)

T1 15:1 centre -tapped trans-
former rated at 30VA, A lit. or
battery charger 240:1 6V type can
be used. For details of modifying a
transformer refer to WW Jan 70.

* Obtainable from Ambit International Ltd,
37a High Street, Brentwood, Essex CM14
4RH.
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provides moisture protection. Care
should be taken not to damage the
lenses or contaminate them with var-
nish during construction.

Mounting
A suitable mounting bracket for the
type of Lucas distributor shown in Fig. 3
is detailed in Fig. 6. This bracket is fitted
in place of the capacitor whose original
fixing screw provides a means for
synchronizing the optical system to the
contact breaker. Oversize holes in the
vertical bracket and suitable washers
behind the 8 BA screw heads holding the
sensor permit adjustment of the
shutter running -clearances. Brass was
used as this allows the vertical bracket
to be soldered in position on its base
plate. Similar constructional methods
may be adapted to suit most distribu-
tors.

The position of the sensor with
respect to the rotor arm is uncritical
except in the case of the vertical axis
version, when it should not be in line at
the triggering points. The orientation
of the shutter with respect to the
contact -breaker opening point, with the
sensor bracket mid way in the angular
range of adjustment, should be deter-
mined before Aralditing to the rotor
arm. The disc shutter increases the
height of the rotor arm; this should be
checked by removing the brush from
the distributor cap, and placing a knob
of plasticine on top of the rotor arm
before seating the distributor cap. If the
clearance is less than 0.5mm, the base of
the rotor arm should be carefully filed to
suit. To maintain concentricity between
the disc type shutter and rotor arm
whilst Aralditing, a short length of split
tube should be located through the
shutter into the rotor arm and removed
before the Araldite is fully cured.

In some distributors, significant
angular backlash exists between the
rotor arm and the shaft. This should be
eliminated by shimming the clearance

261

trim height to
suit

Original capacitor
screw

solder

slides in cut-out
(for capacitor)

in distributor baseplate

4

sensor

90° bends at dotted lines
-1/.! 3--10-+H 5 14-

f
10

6

3

dia
15

14--m-i.14-6-1.14-13--0.1 5

material :-1mm brass

2 by 1.5mm slots filed after bending

Fig. 6. Mounting bracket for use with a
vertical sensing head in a Lucas
distributor.

between the leading edge of the slot in
the shaft and the key in the rotor arm.
This may be achieved by forming a shim
steel or beryllium copper strip in the
shape of a question mark, the circular
section fashioned to fit the hollow
section of the shaft, and the tail bowed
slightly, cut to suit the depth of the
keyway, and located against the leading
edge; thus taking up the backlash when
the rotor arm is fitted. An alternative
method is to oil the shaft spigot and coat
the sides of the rotor arm with Araldite

Fig. 7. Main electronic unit showing the
double sided p.c.b. cut in half and
mounted back to back.

before locating on the shaft. The rotor
should be gently eased off the shaft
before the Araldite is fully cured.

The construction of the main unit is
left to the reader, following the general
advice given by Marston. The optical
trigger amplifier and sensor should be
checked on the bench as follows. When
the light path is uninterrupted; Tr3
collector should be cut off, the current
in R19 about 22.5mA and the current in
R17 between 100 and 200pA. When the
light path is interrupted; Tr3 collector
should not exceed 1V, the current in R19
should drop to about 17.5mA, and in R17
it should be less than litA provided that
there is no background illumination.
The circuit should change state cleanly
when the current in R17 exceeds about
30µA.

Installation
When installing the sensor and shut-
ter, the mechanical clearances over the
full rotation (taking account of distri-
butor bearing play) should be carefully
checked. Between the shutter edge and
the base of the slot in the sensor there
should be between 0.25 and 0.75mm
clearance, and from 1.0 to 1.5mm on the
sides. The fly leads should be wound
into a four -turn helix around a 3mm
drill shank and either taken through a
grommet in the base of the distributor,
or to a pair of feed through bushes; the
fly leads must not foul or be strained
over the range of vacuum advance
travel. The capacitor from the distribu-
tor should be mounted alongside the
coil and connected to the redundant
contact breaker lead from which a lead
may be taken to the c.b. connection of
the coil as a "get you home" expedient.
.The contacts should be kept open with a
slip of Tufnol to hold the heel clear of
the cam when using the optical system.

The complete system should be
monitored with a voltmeter at the tacho-
meter output with the engine at tick -
over - there should be no voltage kicks
indicative of false triggering. If this is
not the case, the supply line impedance
may be the most likely cause, as in the
case of the basic c.d. system (WW
January 1970). Similar checks should be
made when selecting each of the
electrical services in turn. The most
probable source of interference will be
horns operated directly from the but-
ton; however, the horn is infrequently
used and the effect on the engine is only
slight.

Some problems were experienced
from relay transients during the circuit
development, and better noise immuni-
ty was achieved by adopting a 3V
threshold for Tr, and transferring Tr,
from the main unit to the sensing head.
The timing delay introduced by the
optical system was measured in a test
rig where a second 1.e.d., driven from the
tachometer output (with C4 discon-
nected) was mounted behind the shut-
ter, 180° away from the sensor. The
shutter, comprising two 0.5mm slots
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4.

diametrically opposed, was run at 3,000
r.p.m. (i.e. 6,000 crank r.p.m.) and the
angular movement of the 1.e.d. needed
to restore full brilliance when viewed
through the slot was less than 30 its.
The low voltage start performance was
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Fig. 8. Horizontal -axis sensor head
mounted in a Delco Remy distributor
on a Saab motor car.

The system described has operated
with complete reliability and no timing
drift for over 18 months in the author's
car, as well as six months in a
Singer Vogue. In the last-mentioned
case, the electrical system used a
positive earth, so a three -wire sensor
was used with the main circuit wired
upside down. Readers wishing to instal
a permanent tachometer may use any
suitable moving coil movement up to
about 2mA f.s.d. The meter should be
mechanically zeroed to offset the
standing voltage present with the
ignition on and the engine stationary.
The desired f.s.d. may be set with an
appropriate preset resistor. The lineari-
ty is good between 1,500 and 6,000
r.p.m., but will require calibration at a
known roadspeed equivalent. As a
guide, 9V is approximately equivalent
to 5,000 r.p.m. on a four -cylinder engine.
Although the trigger amplifier was spe-
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ston c.d. unit, it should be readily
adaptable to suit other designs in
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Research
Notes

Black holes to solve the
energy crisis?

Atom -sized black holes could spell the
end of man's frantic search for energy,
according to American physicist
George Chapline of California Univer-
sity. Just before a black hole swallows
matter, a pulse of radiation is emitted.
This fact, coupled with the notion that
there may be quite sizeable numbers of
these minute black holes about the
universe (10 in our galaxy), prompted
the suggestion that a captive hole
could provide our energy needs for all
time. As an added bonus its insatiable
appetite for matter would neatly solve
the problem of rubbish disposal. But
where do you find a black hole, and
perhaps more difficult still, how do you
contain it when you've got it? One
possibility would be to give it a charge
and then suspend it in an electric field.
Then simply add garbage (any old junk
will do) and wait for a pulse of energy to
emerge. So easy, but, maybe we'd better
stick to nice safe plutonium reactors
after all. Black holes, if they exist, are
supposed to have a rather nasty habit of
turning into white holes and then ...

Come back, Geller, all is
forgiven?

If the idea of generating power from
black holes seems just a little on the
dangerous side, then there may be a
perfectly safe alternative. Indian
research shows that when a metal rod is
broken, electric and magnetic fields are
produced around the fracture. In the
experiment a test rod was placed near a
small copper "aerial" connected to an
oscilloscope and then stretched to the
point of breaking. Although the effect
only lasts for a few tenths of a second, a
rod made from magnetic material does
acquire a degree of permanent magne-
tism.

Just a second . . .

If you've built one of the recent designs
for crystal -controlled digital clocks,
you're probably congratulating yourself
on how few seconds it gains or loses in a
year. And indeed time and frequency
are the most accurately measurable of
all physical quantities. But oddly
enough it appears that, even using
atomic frequency generators, a perfect-
ly standard second is a rather elusive
commodity.

You probably recall an experiment a
few years ago in which atomic clocks
were synchronised and then flown
around the world in opposite directions.
The result, predicted by Special Relativ-
ity, was a discrepancy of several
microseconds. This is the so-called Time
Dilation Effect, and so paradoxically
standard time must stand still!

Gravity is another factor affecting
time, and indeed all the world's stan-
dard clocks are corrected according to
their height above sea level. But even
with this sort of precaution, standards
labs still have to issue correction factors
to bring themselves into line, and, until
recently, for no obvious reason.

The solution, according to two Cana-
dian physicists, may lie in the sugges-
tion that we've all overlooked yet
another aspect of relativity. Maybe the
rotational acceleration of the earth
needs to be taken into account, making
time different in different latitudes.
Curiously enough when the latitude
correction was applied to data from all
the world's time standards there was
complete agreement, with however one
exception - the Royal Greenwich
Observatory. So maybe British Stan-
dard Time is quite unique after all!

Bat sonar is best
Bats can be trained to distinguish
between targets which look the same on
ordinary man-made sonars. Research in
St Louis, Missouri, USA, used plastic
objects of nearly identical size and
shape. The only difference was that
shallow depressions in the objects
(square slabs of Perspex) differed in
depth. The bats (rewarded by food when
they responded to the correct target)
learned to discriminate effectively
between holes 7mm and 8mm in depth.

Sound waves to hold
liquids in space lab?
One of the most striking demonstra-
tions of standing waves is the genera-
tion of Chladni's figures. A vibrator,
such as a square piece of metal sheet,
suspended at its centre is set in har-
monic motion by applying acoustic
energy. Fine powder - traditionally
lycopodium spores - sprinkled on the
surface moves to the points of minimum

amplitude. The result is a visual stand-
ing wave 'display.

A three-dimensional acoustic stand-
ing wave in the air would show similar
properties if gravity were absent. Solids
or liquids placed in the sound field
would be pushed to the points of
minimum amplitude and held there.

It is proposed to use this effect in
several crystal -growing experiments on
board Spacelab, where ultrasonic
standing waves will prevent alloys such
as gold -germanium from coming in
contact with any container. In this way
it will be possible to achieve hitherto
impossible standards of purity.

Meteorites: poor man's
intelsat?
Those who can remember the good old
days when wavelengths below 100m
were "relegated" to amateurs will take
pleasure in the belated arrival of the
professional in yet another erstwhile
amateur province; in this case meteor -
scatter. Scientists at Lahore University
in Pakistan are now exploring the
possibility of using the ionisation trails
left by meteors as a sort of cheap
substitute for the communications
satellite. Full of eastern promise you
might think, but the snag, of course, is
the unpredictability of the meteor trails.
Undeterred by this the Pakistani
scientists plan to record digital data and
then fire it off at high speed whenever
conditions are ripe. Quite obviously the
wise men of old who followed the star in
the east never guessed the habit would
be catching!

Sixty Years Ago
The contents of our November 1915 issue
must have been frustrating in the extreme for
the thousands of amateurs who were
forbidden even to po'sess "wireless" parts, be
they for tran,zmission or reception. The
journal was full of the activities of military
and marine operators, but the war had put
paid to any participation by unofficial
listeners or operators. The most tantalizing
article was on the exposure of German
neutrality violation at their station at
Sayville in the USA. Apparently the
Germans were using innocent -sounding
commercial messages to convey military
information from the US to German
submarines, and an American experimenter,
C. E. Apgar, had recorded the messages on
wax cylinders. Sayville was promptly taken
over by the US authorities.

The editorial of this issue contained what
may have been one of the first references to a
"black box." The writer of the editorial was
promising a bumper Christmas issue and said
"A notable feature will consist of a brightly
written story covering the twenty years
(more or less) which have elapsed since
Senatore Marconi landed with his little black
box on the shores of England."
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More from the Berlin show
An improved model of the three -year -
old Philips VCR video cassette recorder
was introduced, model N1500 having
sold an estimated 90,000 units. As well
as the obvious areas of improvement,
such as greater integration of compon-
ents and re -styled appearance, stability
has been improved, a "stop -motion"
facility added and a greater bandwidth
achieved - 3.1MHz for the luminance
channel instead of 2.7MHz. Model
N1460 also features the stop -motion and
wider bandwidth, but is a playback -only
unit. The new models sell for DM2750
(DM2450 for the N1500) and DM1980.

Sony gave the first European demon-
stration of their 305cm colour projec-
tion system, VPK1200E, using a spe-
cially -developed Trinitron tube. Sony's
president, Akio Morita, said at a press
conference that with tape recorders and
colour television being the company's
two main technologies, Sony saw their
future in combining the two. He told
Wireless World that in future colour tv
sets would have a cassette system built
in, especially as the choice of television
broadcasts was small and receivers
were in use for only a limited time. Units
incorporating a 48cm colour receiver
and Sony's new 1.3cm Betamax cassette
system are being prepared for market-
ing in the US for $2,295. The outstand-
ing feature of the Betamax system is its
very low tape consumption - lower in
fact that BASF's LVR proposal. It
achieves this by reversing colour phase
polarity on alternate tracks, thus
allowing guard bands between diagonal
video tracks to be eliminated. A comb
filter technique is used to deal with
remaining crosstalk.

Because of the greater penetration of
colour television receivers, and the joint
venture with MCA, Philips plan to
market their VLP video disc system first
in the USA during the latter part of 1976.
Marketing in Europe is planned for
1977, with "software" probably being
mostly supplied by Polymedia, a 50:50
Philips and Siemens venture. There are
hopes that the potentially competitive
systems under investigation by Zenith
and Thomson-CSF, will produce com-
patible discs - Zenith have now chosen
an optical system and have demon-
strated compatibility on a Philips
player, and Thomson are reported to be
thinking in terms of a reflective disc.

Since our last report on VLP players
(pages 541/2, 1973), a further servo -
controlled mirror has been added. The
single pivoted mirror behind the objec-
tive lens and its control system allowed
for radial tracking corrections due to
eccentricity of the track. Though
eccentricity of the hole and player
combined is less than 501,im a longitu-
dinal correction is needed to avoid
timing errors, provided by a second
orthogonal mirror and servo system.
Other improvements have enabled a full
composite video signal to be recorded

with a 5MHz bandwidth, instead of
translating the colour subcarrier down-
ward and limiting luminance bandwidth
to 3MHz.

The Rabe MDR magnetic video disc
recorder appears now to operate at 33
rev/min - when we first reported this
development, speed was 156 rev /min
(p.542, 1973), but the unit wasn't
available at the time of our visit. The
unit is expected to be avilable at the end
'of the year for DM2,000-2,300. The
most likely problem this will meet is
that due to dust on the disc surface -
good head to disc contact being impor-
tant to prevent dropout. Then there is
the duplicating problem to be tackled.

Transcription units
A host of new cassette decks have the
Dolby B system fitted (many being
front -loading decks) - Akai, Braun,
Elac, Grundig, ITT, Kenwood / Trio,
NAD, Pioneer, Saba, Sanyo, Sharp,
Tandberg, Telefunken, Uher and Wega
(now owned by Sony). Some have both
Dolby B and the Philips d.n.l. built in,
such as the Braun TGC450, Elac CD520
and Philips N2520, while the Grundig
CN700, Sanyo RD4050 and Saba CR833
have d.n.l. only. A new trend is the use
of Dolby circuits in music centres, and
according to Dolby Laboratories there
are now 10 such models. There is still a
lack of quality cassette machines with
built-in power amplifiers.

Automatic arm lift-off is provided in
the new Thorens TD145 turntable unit
whilst leaving the pickup arm comple-
tely free of any mechanical attachment.
A ferrite magnet is attached to a vertical
spindle at the pickup arm centre of
rotation, and a sensing coil energized by
an h.f. oscillator is situated close to it.
When the acceleration of the pickup
arm in the run -out part of the disc
groove is sensed the motor is switched
off and the pickup arm lifted using the
cueing lift.

The astonishing Technics SP -10 Mkt
professional direct -drive turntable was
given its first European showing. Speed
drift is held to within ± 0.002% by a
quartz -controlled oscillator, giving a
playing time repeatable to within
±0.036s for a 30 minute 1.p. disc! It is
insensitive to drag load, Ikg not causing
any change in speed. Full speed is
achieved in 25 degrees of revolution (at
33 rev/min) and the 3kg platter can be
stopped in 30 degrees. Speed change
time from 33 to 45 rev /min is 0.1s.
Needless to say wow and flutter are
imperceptible. It includes a 78 rev/min
speed, and the only slight disadvantage
we could possibly pick out is the lack of
a 162/3 rev/min speed which can some-
times be useful for pickup cartridge
testing. But this is no loss for broadcas-
ters, for whom the unit was intended.
GBS.

(Books Received

Principles and calculations for radio
mechanics part 2 by R. A. Braney and A. P.
Gilbert. This publication deals with subjects
relative to the City & Guilds Radio Mechan-
ics course 222 and is also suitable for courses
231 and 221. Price £1.90. Pp. 166. Newnes-
Butterworth, Borough Green, Sevenoaks,
Kent TN15 8PH.

Electronics Theoretical & Experimental is
published monthly and contains a collec-
tion of papers by specialists in the electronics
field. Most of the papers are theoretical with
a full mathematical analysis making them
suitable for knowledgeable engineers. Price
(annual subscription) £50. Taylor & Francis
Ltd, 10-14 Macklin Street, London WC2B
5NF.

SCR applications handbook edited by Dr
Richard G. Haft is a very useful paperback
devoted to thyristors and triacs. Thirteen
chapters cover most aspects of s.c.rs includ-
ing series/parallel operation, a.c. phase
control, and choppers, with the final sections
dealing with protection, cooling, and testing
of devices. Numerous circuits are given
together with the waveforms produced for
different modes of operation. Price £1.50.
Pp536, International Rectifier, Hurst Green,
Oxted, Surrey.

Directional Broadcast Antennas by Jack
Layton. This book deals with the practical
aspects of installing, adjusting, and main-
taining antennas using minimal theory and
mathematics for explanation. Price $12.95,
pp.209. Tab Books, Blue Ridge Summit,
Pa.17214, U.S.A.

The Use of Microphones by Alec Nisbett.
This is a useful handbook for those wanting a
working knowledge of microphones and
recording techniques. The first chapter
provides a crash course in sound and
acoustics, with subsequent chapters cover-
ing speech, music balance, sound with
picture techniques and the electronic control
of sound. Price £1.75 (paperback), pp.168.
Focal Press Ltd, 31 Fitzroy Square, London,
WI.

International Handbook of Liquid Crystal
Displays 1975-76 by Martin Tobias. At last!
was the cry as I flicked through the pages, a
book that will sort out one corner of the
confused display market. After a general
description of I.c. devices the chemistry of
materials is discussed followed by the
manufacture of displays. Subsequent
chapters cover visual, optical and electro-
optic characteristics of the devices with final
sections describing drive systems, and
lifetimes of l.cs. The book also contains an
international directory of the I.c. industry
together with manufacturers of associated
components. Ovum Ltd, 14 Penn Road,
London N7 9RD.

Integrated Circuits vol. 1 analogue circuits,
vol. 2 digital circuits, published by A. E.
Kluwer. These two data books list details and
characteristics of i.cs sold with a PRO
Electron classification. Price £6 and £7.50
respectively, available from The Technical
Press Ltd, Freeland, Oxford OX7 2AP.
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World of
Amateur
Radio

What goes wrong?
For several years the New Zealand
Association of Radio Transmitters
(NZART) has encouraged its branch
groups to provide constructional kits
for a variety of projects. For example, in
1970 the Otaga branch provided 120 kits
of parts for an s.s.b. exciter. P. W.
Johnson, ZL4LV, who designed the
equipment, has kept careful record of
the problems that have arisen during
the construction of 30 of these kits,
amounting to some 70 faults. Of these,
15 were due to dry joints in soldering;
there were 9 wrong parts used; 7 were
errors in reading resistor colour codes;
11 parts had been omitted during
construction; 2 diodes had been con-
nected the wrong way round; but the
most frequent faults, amounting to 20,
arose in the winding and connection of
the various inductors, in particular a
trifilar-wound wide -band toroid output
transformer, even though a special
diagram had been provided to help
constructors with this component. Of
the actual components, only 4 were
found to be faulty, less than 0.08 per
cent of the total supplied.

From Australia comes the suggestion
that cigarette smoking by amateurs may
not only be a personal health hazard but
can account for a significant number of
equipment faults. Ron Fisher, VK3OM,
claims that "having looked at dozens of
receivers, transceivers and transmitters
over the years, there is no doubt that a
smoking amateur will have more trou-
ble with his gear that his non-smoking
compatriots. The by-product of cigar-
ette smoke will firstly discolour the
front panel, fog up the dial and meter
faces, and finally work their way into
valve sockets, relay contacts and even
into the bearings of v.f.o. tuning
capacitors. It forms a sticky coating
over valves and, in conjunction with
dust, forms a substance that will reduce
the efficiency of a final stage to a
marked extent."

Inflated awards?
A strong attack on the rapidly rising
cost of amateur operating awards has
been made by Jock White, ZL2GX,
contest manager of the New Zealand

society. He suggests that amateurs are
now being asked for excessive fees for
some awards in what are "blatant
money -making exercises" and believes
that "the birth of the 'dollar per award',"
derived from the "horrendous dollar per
QSL" practice which grew rapidly about
the time that specially mounted "DX-
peditions" became popular.

Jock White accepts that return pos-
tage charges for QSL cards have risen
alarmingly but considers these could be
reduced by appointing accredited ama-
teurs to check cards locally. He is
particularly concerned at the recent
imposition of the US$10 charge for new
applications for the DXCC (DX Century
Club) and US$20 for the five -band
DXCC since these awards have become
internationally accepted and recognised
yardsticks of amateur radio operation.

But the cost of awards and certifi-
cates is only one aspect of the many
problems that inflation and high postal
rates are presenting to organised ama-
teur radio operation. The R.S.G.B. has
recently forecast "the worst financial
result the Society has ever had in its
history" which suggests that the deficit
must be in the region of five figures.
B.A.T.C. though still in surplus is
urgently seeking ways of increasing
revenue; many local societies are
reducing the number of newsletters and
other postal communications with
members.

A. 0. Milne, G2MI, who for over 30
years has been QSL Manager for the
R.S.G.B., has urged amateurs to forget
the old saying "the ultimate courtesy of
a contact is a QSL card" pointing out
that of the 1'/4 million cards he receives
each year some 600,000 are never
claimed and have to be destroyed.

On the bands
After the summer doldrums, maxi-
mum usable frequencies for the h.f.
bands rose steeply on September 5-6,
bringing good long-distance openings
back to 21 and 28 MHz. On September 5,
the 21 MHz band remained open to the
United States to beyond 2230 G.M.T. In
view of recent suggestions that there
may be a link between sunspot activity
and earthquakes it may perhaps be
significant that these high m.u.f.'s
occurred at roughly the same time as
the serious earthquakes in Turkey.

New Zealand amateurs believe they
established a new world distance
record for the 3.3 GHz band last
February with a contact between Mur-
ray Willis, ZL2THW on Mount
Murchison, 50 miles south of Nelson
and Frances Brown -Douglas, ZL2TSM,
on Mount Ruapehu, a distance of 238
miles. Height of the northern station
was 5,650 ft. This follows an early
144 -mile contact made with the same
equipment (CV237 feeding a 3 -ft dish
aerial at both ends) to establish a
Commonwealth record.

A recent "World Radio Club" visit to
an RAF radio training centre near

Doncaster emphasised the continued
importance (and problems) of h.f.
radio and c.w. operation under difficult
conditions. The 0815 G.M.T. transmis-
sion of this BBC World Service pro-
gramme on Sunday mornings can now
be heard on 1088 kHz medium -waves
from the new external services trans-
mitters in Suffolk.

Television topics
John L. Wood, G6AHT/T, in CQ-TV
lists the following British amateur
television stations as regularly active:
G6ALT/T, Newcastle-upon-Tyne;
G6ACK/T and G6AGC/T, Scarbor-
ough; G6AHW/T, Sheffield; G6AEP/T,
Rotherham; G6MUR/T, Leicester;
G6AHJ/T, Rugby; G6MXW/T, Warley;
G6KQJ/T, Wolverhampton; G6ACH/T,
Huntingdom; and also F6BQH/T, Ca-
lais, France.

Not all television and slow -scan
television amateurs are happy with the
latest IARU Region 1 band plans for 144
MHz and 432 MHz. M. T. Crampton,
G6AHJ/T (G8DLX), urges that SSTV
should use 144.23 MHz rather than the
proposed 144.5 MHz which is not
covered by a number of popular s.s.b.
transceivers and which is used on
Sundays for the R.S.G.B. news bulletins.
B.A.T.C. is concerned that the proposed
vision carrier frequency of 439.25 MHz
is too close to the British band edge to
permit use of 625 -line vestigial-sideband
transmissions to the System I used in
the U.K. and appears to have been based
on System G used in most of Europe.

In brief
The recent boom in the sale of Citizen's
Band equipment in the United States
may not be unconnected with a belief
that many long-distance lorry -drivers
and motorists are using the facilities to
pass along thinly -disguised warnings of
police speed traps. Recent F.C.C.
decisions mean that CB radio can now
legally be used "as a hobby or diver-
sion", permit inter -state contacts,
reduces the "silent period" between
conversations and establishes Channel
11 as a national calling frequency. The
demand for CB equipment has caused
some manufacturers and distributors to
reduce the amount of amateur radio
equipment. . . . The Amateur Radio
Retailers Association is holding its 4th
amateur radio exhibition at the Granby
Halls, Leicester, on October 30, 31 and
November 1. . . An R.S.G.B. evening
symposium on "Amateur Radio Satel-
lites" will be opened by Pat Gowen,
G3IOR, and members of AMSAT-UK
(IEE, Savoy Place, London WC2 at 6.30
pm. on November 4). . . . NZART are
planning a Golden Jubilee conference in
Auckland, New Zealand, from June 4 to
12, 1976 and have arranged group
bookings with Air New Zealand.

PAT HAWKER, G3VA
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Transmitter power amplifier
design 3
Practical considerations for a two -metre f.m. design using
microstrip transmission line impedance matching

by W. P. O'Reilly, M.Sc., M.I.E.E.

The Plessey Company Ltd

The three stage amplifier to be
described, which is intended for mobile
use in the 144-146MHz amateur band,
operates from a nominal 12 -volt supply
and provides an output of 20W for
150mW input. In order that the match-
ing networks shill not be critically
dependent upon capacitor tolerances,
two section networks have been select-
ed for all interstage matching and for
the final output network. The resulting
bandwidth of the amplifier is somewhat
wider than the minimum required. If
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greater miniaturisation is required
higher Q single section networks could
be used, but unless close tolerance
capacitors are available trimmers would
be necessary and these are both expen-
sive and lossy at v.h.f.

The power transistors used are
BLY34, 2N5990, and 2N5991 having
output power and gain capabilities of
2.5W, 12dB; 10W, 7dB; and 25W, 4dB
respectively when operated in Class C
at 144MHz with a 12.5 -volt supply. In
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Class AB which provides a gain increase
of about 2dB over Class C operation and
provides a smoother increase in output
power as the drive to the amplifier is
increased.

From equation (1) in part 2 the output
transistor requires a load resistance of
2.5g. The 50 -ohms load is transformed
to 2.50 by a two section matching
network having an intermediate impe-
dance of 12.5E2. The parallel equivalent
output capacitance of the 2N5991,
which is typically 150pF and corre-
sponds to a reactance of -7.552 at
144MHz, is tuned to resonance by a
stripline collector choke.

The Smith chart of Fig. 1 illustrates
the steps in designing the final stage
output matching network: determine
(e.g. from Fig. 5 in part 2) how many
sections are required to achieve the
required impedance ratio and band-
width with an acceptable v.s.w.r. (note
that more sections provide a lower
loaded Q factor and hence smaller
v.s.w.r., lower loss and less sensitivity to
component tolerances). For this ampli-
fier a two section network has been
chosen.

Calculate intermediate impedance
points at approximately equal geomet-
ric spacing. In this case 12.50 is
selected as near to the geometric mean
of 2.5 and 50.

Determine the stripline impedance to
be used for the first section of the
matching network. For maximum
bandwidth the optimum impedance of

A member of the Wireless World staff has
made available a printed circuit board for the
strip line r.f. power amplifier. The board,
which measures approximately 23 x 11cm, is
a double sided glass fibre type and is supplied
roller -tinned and drilled. The one-off price if
£4.50 inclusive. All cheques and postal orders
should be made payable to M. R. Sagin and
sent to 11 Villiers Road, London N.W.2.

A component layout diagram will be supplied
with the board but will also be published in
the final part of this series,

Fig. 1. Output matching network design using a Smith chart.
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Fig. 2. Circuit diagram of the 20W v.h.f. power amplifier.

the line is \/Z1. Z2, where Z1 and Z2 are
the start and end impedances of the
section, in which case a line length of X/4
would be required. When a smaller
bandwidth is acceptable a higher loaded
Q factor is obtained using a shorter
length of higher impedance line. In the
present case a 20 -ohm line is used giving
a loaded Q of two. Use of a higher
impedance line would result in further
miniaturization but efficiency would be
reduced and closer toleran 'e capacitors
would be necessary.

On the Smith chart draw a circle with
centre at 1 + j0 - i.e. the centre of the
chart - passing through the point
0.125 + j0 corresponding to the required
2.5 -ohm load resistance. At all points on
the circumference of this circle the
modulus of the voltage reflection
coefficient, (p), is 0.78. Traversing the
circumference clockwise from the point
0.125+j0 corresponds to the change in
impedance when moving along the
stripline from the 2.5 -ohm point
towards the load.

Draw a second circle centred on the
Ro. (p) = -1 line and passing through
0+j0 and 0.5 + j0. The intersection
between the two circles at the point
0.13+j0.255 corresponds to the junc-
tion of the stripline and the first shunt
capacitor.

Draw a straight line from the centre
of the chart passing through the point
0.13+j0.255. The required length of
stripline is now read off from the
calibrated scale around the chart. In this
case a length of 0.04X is indicated.

Calculate X, the wavelength corre-
sponding to 144MHz on the 20 -ohm
stripline. Due to the permeability of the,
dielectric, the wave travels at less than
its free space velocity, and the guided
wavelength is thus less than the free

space wavelength X0. From Fig. 8 in part
2, X/Xo= 0.5 for 20 -ohm microstrip in a
medium of Er= 5, and the free space
wavelength is X,, = 3 x 108/frequency =
2.08m Thus X= 0.5 x 2.08 = 1.04m. The
required length of line is thus 0.04X =
4.16 cm.

In this amplifier the output capaci-
tance of each of the transistors is tuned
to resonance by a stripline collector
supply choke. When maximum band-
width is required the output capaci-
tance and input inductance of the
transistors can often be used as com-
ponents of the matching network. The
value of the base return chokes is not
very critical but a low unloaded Q factor
is required. In this design stripline
chokes have been used and the Q factor
is lowered by means of shunt resistors.

To ensure that any r.f. power on the
supply line does not reach the early
stages of the amplifier at a sufficient
level to cause instability, very low Q
factor inductors are used for supply line
decoupling. The inductors are con-
structed by winding enamelled copper
wire around the body of a metal oxide or
carbon resistor and terminating the
inductor so formed to either end of the
resistor. Collector feed networks of this
type ensure that the transistors operate
into their correct impedances at the
required working frequency and into
near resistive low impedances at lower
frequencies where, due to the increased
internal gain of the transistors, the
probability of destructive oscillations is
much greater.

Printed circuit board
The striplines of the amplifier printed
circuit board have been meandered to
reduce the space which they occupy. A
minimum meander spacing of twice the

conductor width is necessary to ensure
that the characteristic impedance is not
altered significantly. It is important to
avoid running lines parallel to one
another over distances approaching X/4
since under these conditions quite
strong coupling between the lines can
occur. (This effect is made use of in
directional couplers which will be
discussed in the next article in this
series.) Where a stripline abruptly
changes direction a chamfer is used to
reduce reflections caused by the dis-
continuity on the line. The p.c. board
uses ordinary 1/16in epoxy -glass board
with copper cladding of 1 oz/sq. ft. on
either side. It is essential to retain the
copper on the reverse side of the board
as this acts as an earth plane without
which the striplines will not function
correctly.

Components
Microstrip amplifiers contain only a
minimum of discrete components. In
this design apart from the power
transistors the only unusual compon-
ents are the capacitors used in the
matching networks. Because of the very
low impedances involved in v.h.f. solid
state power amplifiers it is essential to
use capacitors having very low internal
inductance (e.g. at 144MHz only about
lnH inductance is required to create a
1 -ohm reactance). Unencapsulated
1-p 0 ceramic chip capacitors are ideal.

Also suitable, but more expensive, are
porcelain chips and uncased mica
capacitors. To achieve reactances of 20
ohms or above, ceramic or mica capaci-
tors with very short leads may be used,
but it is advisable to connect several low
value capacitors in parallel to achieve
the required total capacitance.
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Fig. 3. Assembly of the power amplifier.
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Fig. 4. Component mounting. In (a) and (b) spacers used in mounting a power
transistor are not of the correct length, straining stripline leads and possibly
causing fracture of package wall. In (c) the spacer is of the correct length.
(d) through connection (e) chip capacitor mounting (f) typical resistor mounting (g)
how low v.s.w.r. coaxial to stripline transition is made.

Construction
Fig. 3 shows a suggested method of
constructing the power amplifier and
the following notes should help in
assembly.

 Select a heatsink having a thermal
resistance to free air of < 1°C/watt.
This will permit safe continuous opera-
tion at ambient temperatures up to at
least 50°C. If only intermittent opera.-
tion is envisaged a less effective heat -
sink may be used, but the maximum
duration of transmission must be res-
tricted to avoid damaging the transis-
tors.
 The input stage requires a <
40°C/watt heatsink and since the
collector is connected to the case of Tr1
an insulated heatsink of the clip -on type
having low capacitance to ground is
most suitable.
 Fig. 4 shows the method of connect-
ing the components and coaxial cables
to the microstrip lines. The power
transistors must be bolted to the
heatsink prior to soldering. The recom-
mended stud torque for transistors of
this type if 3.5 to 6.51b -in; excessive
torque will result in damage to the
threads of the copper stud. The surface
of the heatsink should be smooth and
flat with no burrs around the transistor
mounting holes.
 If available, a smear of high thermal
conductivity silicone compound such as
Midland Silicones MS2623 should be
used to improve the thermal contact
between the transistors and their
heatsink.
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 Caution. Most stripline r.f. power
transistors contain a layer of beryllium
oxide between the silicon and the metal
stud to provide high thermal conducti-
vity and electrical insulation for the
collector. This hard white material is
extremely toxic and dust particles
which result from fracturing the mater-
ial must not be inhaled or allowed to
enter the body via a cut or wound. Do
not attempt to examine the interior of
this type of transistor. In the event of
damage faulty units should be returned
to the manufacturer for disposal.

Testing
When a new power amplifier has been
assembled there is always the possibili-
ty of a faulty component, badly soldered
joints or an accidental short circuit and
so it is essential that a careful initial
testing procedure be carried out if the
chance of an unexplained and expensive
device failure is to be minimized. The
following precautions, which are
recommended for initial testing of the
2 -metre mobile power amplifier, are
generally applicable to the initial testing
of solid state r.f. power amplifiers.
 Check that all components are
correctly connected giving special
attention to the orientation of stripline
transistors. Ensure that the assembly is
free from solder splashes and other
foreign material.
 With the output of the amplifier
correctly terminated, preferably via a
wattmeter, and the input drive set to a
very low level, monitor the supply
current as the supply voltage is gra-
dually increased to about 70% of nomin-
al. The quiescent current for this
amplifier should be less than 20mA at
8V supply. A power supply with a
variable electronic current limit is ideal
for initial testing. A heavy quiescent
current is indicative of a faulty connec-
tion or component.

25

20

15

10

5

50 100 150 200
INPUT POWER (mW)

Fig. 5. Input/output characteristic of
the amplifier over the 144-146MHz
band.

 At the midband frequency gradually
increase the drive to the amplifier. The
output power and supply current should
increase together. If they do not the
current to each stage should be checked
to determine the location of the fault.
Any discontinuity in either output
power or current consumption as drive
is increased is an indication of instabili-
ty and should be investigated and
corrected before proceeding to test at
full supply voltage when low frequency
instability could result in destruction of
the transistors.
 A spectrum analyser is extremely
useful when the first prototype of a new
design is being evaluated. The harmonic
content of the output signal and any
tendency for spurious or sub -harmonic
instabilities under conditions of varying
supply voltage, drive level or load
mismatch may be monitored.

Matching network components

Input to Tr,
Single section
50 ohms to (12.5+j1) ohms

lnterstage Tr, to Tr2
1st section
50 ohms to 12.5 ohms
2nd section
12.5 ohms to (3+j1) ohms

lnterstage Tr2 to Tr3
1st Section
10 ohms to 3 ohms
2nd Section
3 ohms to (1_j0.5) ohms

Tr3 to Load
1st Section
2.5 ohms to 12.5 ohms
2nd Section
12.5 ohms to 50 ohms

Microstrip line
Circuit Z. Width Fraction Length

Ref. (ohms) (mm) of (mm)
wave-
length

Capacitor
Circuit
Refer-
ence

Value
(pF)

SL, 50 2.5 .073 79 C4 33.4

SL4 50 2.5 .073 79 C5 33.4

SL5 50 2.5 014 15 C7 100

SL, 20 8 .037 38.5 C10 152

SL, 20 8 .015 15.6 C12 525

SL12 20 8 .04 35.4 C15 172

SL13 50 2.5 .073 79 C1, 33.4

Components

Tr, BLY33
Tr2 2N5990
Tr3 2N5991

R, 1.5k
R2 820
R3 150
R4 2 x 150
R5 150
R6 2 x 150
R, 150

Motorola, Ferranti
Motorola
Motorola

All resistors are 1/2W 10% carbon or metal
oxide

Li
L2

L3

18-22 turns 30 s.w.g. wound on R3
18-22 turns 30 s.w.g. wound on R5
10-15 turns 26 s.w.g. wound on R,

C1, C8, C13, C16

C2, C9, C14

C3, C5, C11, C19

C4, C5, C18
C10

C12

Cl

C15

C,,

10nF±20%, 50V un-
encapsulated ceramic
chip
1000pF ± 20%

33pF± 5%, 50V
150pF-± 5%, 50V
2 x 150pF and 2 x

120pF each ± 5%,
50V n.p.o.
100pF± 5%, 50V
n.p.o.
100pF and 82pF
n.p.o. each ± 5%,
50V
224F 1 5V electrolytic

Capacitors 2, 9, 14, 3, 6, 11, 19, 4, 5, 18,
10, 7, and 15 are all 50V n -p 0
unencapsulated ceramic chip.

D, BAX12 or similar high conductance
silicon diode

In this design, stability is ensured by
careful supply line filter design and the
use of low Q base return chokes. This
ensures that a low source impedance is
presented to the transistors at fre-
quencies well below the operating band
where the gain is much higher. Due to
the inherent inductance of the low
value resistors R4 and R6 very little gain
at v.h.f. is sacrificed.

Fig 5 shows the input/output charac-
teristic of the amplifier over the
144-146MHz band. A saturated output
power approaching 25W is obtained for
a total current consumption of 3.3A at
13.6V. This corresponds to an overall
efficiency in excess of 50%. The collector
efficiency of the output stage is over 75%
when operating into a matched load.

(To be continued)
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New
Products

Function generator kit
Two function generator kits based on
the XR-2206 i.c. are now available from
Rastra Electronics. Designated the
XR-2206KA and KB both kits comprise
a p.c.b., function generator i.c. and
instruction manual but the last men-
tioned also contains the external com-
ponents necessary for a complete
circuit. The complete generator offers
sine, triangle and square wave outputs
with four overlapping frequency ranges
which give an overall range from 1Hz to

WW 301 for further details

Paassarou

-

 I

100kHz. Total harmonic distortion of
the sine wave is typically 0.5%, and the
sine/triangle output can be varied from
0 to 6V peak -to -peak from a 60052
source. The square wave is available at
a sync output terminal for oscilloscope
synchronizing or driving logic circuits.
The circuit also has a.m. and f.m.
capabilities. Rastra Electronics Ltd,
275-281 King Street, Hammersmith,
London W6 9NF.
VVW 301 for further details

Video tape printer
This is a half -inch video cartridge copier
comprising two separate units, a master
tape recorder and a tape "printer." The
tape recorder will accept inputs from a
variety of media, including colour or
black and white television cameras,
monitor receiver, record player or
microphone and produces a 1/2in master
tape. The tape so produced can then be
loaded into the duplicator and up to
1,000 copies printed off.

Copying is at 10 times normal speed
and operation is fully automatic. Na-
tional Panasonic (UK) Ltd, Whitby
Road, Slough, Bucks.
WW 302 for further details

4

WW 303 for further details

4.41.61.l

Low cost scope
Scopex have added the model 4S-6
oscilloscope to their range of instru-
ments. This is a low-cost single -beam unit
intended for educational and servicing
applications. The instrument has a 6 x
8cm screen and offers a bandwidth of 0 to
6MHz, a sensitivity from 10mV to
50V/cm, a maximum sweep speed of
1µs/cm, and a maximum measurement
error of 5%. The 4S-6 is priced at £88 and is
available from Scopex Instruments Ltd,
Pixmore Industrial Estate, Pixmore
Avenue, Letchworth, Herts SG6 1JJ.
WW 303 for further details

Moving coil meters
A range of 240° moving coil meters
called Linicators will measure any
parameter that can be represented by a
change in direct current or voltage. The
makers claim that these meters have a
completely linear, or exactly repeatable
non-linear, scale with an accuracy to
within 1% which is achieved by a
patented self -compensating design. A
range of cases with diameters from 52 to
250mm is available and movements
with sensitivities of greater than lmA

tl

itlpo * 80

41.
, . ,

WW 304 for further details

WW 302 for further details WW 306 for further details
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f.s.d. Smiths Industries Ltd, Industrial
Division, Waterloo Road, Cricklewood,
London NW2 7UR.

WW 304 for further details

Power supply
Three types of laboratory bench power
supply units are being offered by
Gresham Lion. All have a maximum
output voltage of 30V and two are dual
output types. The GBS 30/25 is a single
output, 0-2A, 0-30V unit; the GBS 30
/ID is a dual output 0-30V, 0-lA unit
and the GBS 30/2D is a dual output
0-30V, 0-2A unit.

Each of the units is fitted with a
voltmeter and an ammeter, and has
coarse and fine output voltage and
current controls. Gresham Lion Elec-
tronics Ltd, Gresham House, Twicken-
ham Rd, Feltham, Middx TW13 6HA.

WW 305 for further details

Quartz chronometer
The model 401 is a solid state
chronometer which uses a 3MHz crystal
to achieve an accuracy to within one
second per month at room temperature.
The unit is powered from either the
mains supply of a 12/24V external
battery, with an optional self-contained
nicke-cadmium battery.

Seven -segment I.e.d. displays are used
in the chronometer which has four
versions available either as ready built
units or as kits. Electro Systems and
Timing Co, 48 Robinson Road, Loud -
water, High Wycombe, Bucks HP13 7BJ.

WW 306 for further details

. L1 ;ii
WW 305305 for further details
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WW 309 for further details

Push button tuner
The CT9 is a novel, patented push-but-
ton selector system, coupled to a car
radio tuner. Being extremely slim, the
design can be combined with a car
cassette player mechanism and still be
mounted in the normal dash aperture.
Autonnic Ltd, Tollesbury, Essex.

WW 307 for further details

Push-button switch
The DSR1066 is an addition to the
Bulgin DS1000 series of push-button
switches. Requiring only a simple
push -fit to a panel, it can be illuminated
if required, carry messages and is a
push -on, push -off action.

The contacts are twin s.p.c.o. rated at
5A, 250V with the low voltage
illumination being isolated from the
switches. Available with five lens
colours, the components can be assem-
bled with other items from the DS1000
series, to extend the choice of panel
presentation and switching configura-
tions. Bulgin & Co. Ltd, Bye -pass Road,
Barking, Essex IGII OAZ.

WW 308 for further details

X -Y recorder
A potentiometric X -Y recorder, suitable
for use with A4 standard size graph
paper, has been introduced by S.E. Labs
(EMI) Ltd. Known as the SM225 Mk II,
it features electrostatic chart retention,
a zero point which can be set in any

WW 307 for further details

WW 310 for further details

position and a 'zero check' switch for
instant zero indenting. Chart location is
achieved using two points of light as a
reference.

Two versions are available, either
with 14 steps of sensitivity from
0.5mV/cm to 10V/cm with an inter-
posed vernier adjustment, or with 16
steps between 0.05mV/cm to 5V/cm.

Additional options include a fixed
range input for single function opera-
tion and a chart feed and winding
adaptor for 180mm wide roll -chart
application. SE Labs (EMI) Ltd, North
Feltham Trading Estate, Feltham,
Middlesex.

WW 309 for further details

Digital multimeter
The TR-6656 is a digital multimeter with
a d.c. voltage measurement accuracy of
0.01% of reading and a resistance
accuracy of 0.015% of reading.

In addition to measuring a.c. and d.c.
voltage, direct current, and resistance
the unit also measures frequency,
period, time interval and incorporates
auto -ranging, start and stop inputs
together with other separate inputs for
the measurement of current, resistance
and voltage. REL Equipment and Com-
ponents Ltd, Croft House, Bancroft,
Hitchin, Herts SG5 1BU.

WW 310 for further details

Instrument cases
A range of p.v.c.-clad Colorcoat steel
cases is being introduced by Vero and is
to be called Veropak. Five sizes are

WW 308 for further details
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offered with a fixed height of 158mm
and depth of 220mm, these being in
widths of 278mm, 316mm and 405mm.
The 316mm wide case is also available in
a 308mm high version and the 405mm
case in an additional 114mm height.

Ventilation louvres are cut in the rear
and base panels and the front panels are
anodised. Vero Electronics Ltd, Indus-
trial Estate, Chandler's Ford, Eastleigh,
Hants.

WW 311 for further details

H.v. probe
A high -voltage probe with a meter.
mounted in the handle is being market-
ed by Precision Instrument Labora-
tories. The scale has an accuracy of 2%
at 25kV and an f.s.d. of 40kV.

The probe tip is 13in long and capable
of reading under the corona caps of
most TV tubes. Price £22.00 plus VAT.
Precision Instrument Laboratories, In-
strument House, 212 Ilderton Rd, Lon-
don SE15 1NT.

WW 312 for further details

D.i.y. potentiometers
The MOD POT components are
designed to permit design engineers to
assemble prototype potentiometers in a
wide variety of configurations. They
consist of parts for the Allen-Bradley
Series 70, 5/sin square potentiometers
and can be offered in either hot -mould-
ed carbon or cermet resistance elements
and in single, dual, triple and quad
control versions. In addition a variety of
switch, drive, shaft, bushing lug and
terminal arrangements are possible.
Allen-Bradley Electronics Ltd,
Pilgrimsway, Bede Industrial Estate,
Jarrow, Tyne and Wear NE32 3EN.

WW 313 for further details

Tool cases
Topper are adding to their existing
range of carrying and tool cases by
offering specialist cases in sizes up to 30
x 15 x 7in. Suitable for use with
audio-visual equipment, telecopiers and
portable electronic units, they are
designed to protect against a wide range
of environmental hazards. Topper
Cases Ltd, St. Peter's Hill, Huntingdon
PE18 7ET.

WW 314 for further details

Resistance element
Suitable for measuring temperature on
plane and slightly curved surfaces, the
WF 60 resistance element can be used in
the temperature range -250°C to
+600°C. Designed to withstand vibra-
tion and display long term stability with
a high response rate. Degussa Public
Relations Department, D6000 Frankfurt
am Main 1, Postfach 2644, Germany.

WW 315 for further details

e

WW 311 for turther details

WW 312 for further details
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WW 315 for further details
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WW 314 for further details
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P.c. connectors
A range of printed -circuit connectors
are now available from Dieter Assmann
Electronics, suitable for p.c.bs of thick-
nesses from 1.4mm to 2.54mm and
having single or double sided contacts.

From six to 146 contacts per connec-
tor can be provided in the standard
range or by using the modular connec-
tors, series A2 -MS or A3 -MS a
virtually unlimited number of contacts
can be obtained.

Using appropriate end flanges, the
connectors can be adapted for horizon-
tal or vertical mounting, or used
unmounted. Contacts are of gold or
nickel plated phosphor bronze and can
be supplied for 3A or 5A loads. Dieter
Assmann Electronics Ltd, Victoria
Works, Water Lane, Watford, Herts.
WW 316 for further details

Multi -turn trimmers
An addition to the capacitance range of
p.t.f.e.-dialectric Tetfer trimmers has
been announced by Jackson Brothers. It
is called the 8mm, 20pF Tetfer Trimmer.,
Cat.No.6030 and is mounted on an 8min
diameter ceramic base. Tolerance at
maximum 20pF is -0%, +30% in a
temperature range from -55°C to
+125°C.

The temperature coefficient is zero
within ±-100ppm/°C, the power factor
better than 0.001 at 1MHz and the
tuning resolution, 18 turns from mini-
mum settings to maximum. Jackson
Brothers (London) Ltd, Kingsway,
Waddon, Croydon, Surrey.
WW 317 for further details

Radiocom system
The SC905 is an addition to the SC900
series radio communications systems
from Sonab. It consists of a simplex
central processing unit, a u.h.f. trans-
mitter operating on one channel in the
420-470MHz range and the option of a
v.h.f. receiver providing duplex opera-
tion. Controlled by dial telephone, the
c.p.u. converts the dial impulses to
tones used to call the mobile stations.

These consist of pocket units, 53.5 x
126 x 19mm, containing a receiver, an
f.m. transmitter operating in the
160MHz band and a decoder for selec-
tive calling. The range of the base unit is
claimed to be 5 miles. Sonab Communi-
cations Division, Sonab Ltd, P.O. Box
No. 4, Oldfield Road, Hampton, Middx
TW12 2HN.
WW 318 for further details

Laboratory power supply
Powerlab is a novel design of power
supply from ITT. Unlike most of its
competitors, it provides no panel meter.
Selection of voltages is by push button.

A choice of three voltages, 5V, 10V or
15V, is offered from two isolated
outputs, or a further three, 10y, 25V or
30V by connecting the outputs in series
by pushbutton. The output voltage is
variable by slide control over a range of
± 10% but can be reset, on the 5V range,
to within 20mV without reference to an
external digital voltmeter.

An 1.e.d. indicates constant current
limiting, which is adjustable from 10%
to 110% of full load current, which is 2A
on the twin 5V range and the 10V series
range and IA on the remaining twin and
series ranges. This can be doubled by
selecting parallel arrangement of the
outputs. ITT Components group Euro-
pe, STC Ltd, Edinburgh Way, Harlow,
Essex.
WW 319 for further details

Solid State
Devices
Names of suppliers of devices in this
section are given in abbreviation after
each entry and in full at the end of the
section.

Transient spike
suppressor
Two "transtectors" designed for pro-
tecting circuit assemblies from tran-
sients and noise can be used in parallel
with standard scr "crowbar" units for
fast acting (5ns) protection. They
operate by clamping input and output
lines to a specified voltage. Types V26
and V216 offer instantaneous clamping
at 6.5V d.c. at IA, and 16.5V d.c. at
400mA ±5% and peak pulse currents of
120A and 67A within an operating
temperature range of -55°C to
+ 100°C.
WW 320 for further details Coutant

Video amplifier
The SL514 has an open loop gain of
70dB, temperature stable, giving a
closed loop gain achievable using
standard operational techniques. Slew
rate is 175V/us and a setting time of
5Ons to 1%. The bandwidth is 0 to
100MHz at 20dB and the device is
encapsulated in a 10 -lead TO -5 package.

WW 321 for further details Plessey

Wireless World, November 1975

C.m.o.s. phase -locked
loop
The MC14046 contains two phase
comparators, a v.c.o. and a zener diode
regulated internal supply line. The v.c.o.
operates at frequencies up to 1.4MHz
with a supply voltage of 10V d.c. Power
dissipation is of the order of microwatts.
WW 322 for further details Motorola

Dual transistor
The 2N5902 series of monolithic j.f.e.ts
have a diode -isolated substrate design-
ed to reduce leakage current to 0.1pA
over input voltage swings up to 30V.
Common mode rejection is typically
better than 120dB and the transistors
can be matched to within 5mV and drift
to within 5pV/ 'C. The devices are
offered in 8 -pin, TO -99 cans.

National Semiconductor
WW 323 for further details

R.a.m.
The S1103X, is a dynamic 1024 -bit r.a.m.
with a data access time of 120ns. It has a
read-write cycle time of 270ns and is
available in an 18 -pin d.i.p.
WW 324 for further details AMI

D.c. - d.c. converter
A thick -film d.c.-d.c. converter, model
TG311 has been designed to handle
input voltages of 0.8 to 1.6V and to give
up to 15V d.c. output. The efficiency is
claimed to be 50% or greater over the
operating temperature range and the
circuit occupies approximately one
cubic centimetre.
WW 325 for further details Redac

Schottky clock
The CO -238 is a 14 -pin, d.i.p. crystal
oscillator available at frequencies up to
1000MHz to drive Schottky t.t.l. Power
supply is 5V d.c. and the oscillator will
fan out into 10 loads. Stability is claimed
as ± 0.0025% over the range 0-70°C.
WW 326 for further details Lyons

Suppliers
Coutant Electronics Ltd, 3 Trafford Rd,
Reading RG1 8JR.

Plessey Semiconductors, Cheney Man-
or, Swindon, Wiltshire SN2 2QW.

Motorola Inc, Semiconductor Products
Division, York House, Empire Way,
Wembley, Middx.

National Semiconductor UK Ltd, The
Precinct, Broxbourne, Herts ENIO 7HY.

AMI Microsystems Ltd, 108A Commer-
cial Rd, Swindon, Wilts.

Redac Software Ltd, Newtown,
Tewkesbury, Gloucestershire GL20
8HE.

Lyons Instruments Ltd, Hoddesdon,
Herts.
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LOW COST VOLTMETERS

LEVELL
These highly accurate instruments incorporate many use-
ful features, including long battery life. All A type models
have 34" scale meters, and case sizes 5" x 7" x 5". B types
have 5" mirror scale meters and case sizes 7" x 10" x 6".

A.C. MICROVOLTMETERS
VOLTAGE Et db RANGES: 15µV, 50 µV,150 µV ... 500V f.s.d.
Acc. t 1% 1% f.s.d. ± 1 µV at 1 kHz. -- 100, - 90 ... + 50dB,.
scale 20dB/ + 6dB rel. to 1mW/6000.
RESPONSE: ± 3dB from 1 Hz to 3MHz, ± 0-3dB
from 4Hz to 1 MHz above 500µV. Type TM3B can be
set to a restricted B.W. of 10Hz to 10 kHz or 100 kHz.
INPUT IMPEDANCE: Above 50mV : > 4-3M0 < 20pf.
On 50 µV to 50mV : > 5M 0 < 50pf.
AMPLIFIER OUTPUT: 150mV at f.s.d.

typeTM3A TM3B£73 tyPe £88

BROADBAND VOLTMETERS
H.F. VOLTAGE & dB RANGES: 1 mV, 3mV, 10mV ... 3V f.s.d.
Acc. ± 4% ± 1% of f.s.d. at 30MHz. - 50dB, - 40dB, - 30dB
to + 20dB. Scale - 10dB/+ 3dB rel. to 1mW/50 a ± 0-7dB
from 1MHz to 50M Hz. ± 3dB from 300kHz to 400MHz.
L.F. RANGES: AsTM3 except for the omission of 15µV and 150µV.
AMPLIFIER OUTPUT: Square wave at 20Hz on H.F. with
amplitude proportional to square of input. AsTM3 on L.F.

type E
TM6A

lia)
TM6B £135

D.C. MICROVOLTMETERS
VOLTAGE RANGES: 30 µV, 100 µV, 300 ... 300V.
Acc. f 1%, ± 2% f.s.d., f 1 µV. CZ scale.
CURRENT RANGES: 30 pA, 100 pA, 300 pA, 300 mA.
Acc. f 2%, ± 2% f.s.d., ± 2 pA. CZ scale.
LOGARITHMIC RANGE:

5µV at ± 10% f.s.d., ± 5 mV at ± 50% f.s.d., ± 500 mV at f.s.d.
RECORDER OUTPUT: ± 1V at f.s.d. into > 1k0

type £73TM1 0

D.C. MULTIMETERS
VOLTAGE RANGES: 3µV, 10µV, 30µV 1kV.
Acc. f 1% f 1% f.s.d. ± 0.1 LZ & CZ scales.

CURRENT RANGES: 3pA, 10pA, 30pA 1 mA (1A for TM9BP)
Acc. 2% ± 1% f.s.d. f 0-3pA. LZ & CZ scales.

RESISTANCE RANGES: 3 52,10 a 30 ...1kM 0 linear.
Acc. f 1%, ± 1%f.s.d. up to 100M 0.
RECORDER OUTPUT: 1V at f.s.d. into > 1k 52 on LZ ranges.

t-ryk,"9. El 05 TM9BP £125
L.

LEVELL ELECTRONICS LTD. Prices include batteries and U.K. delivery. V.A.T. extra.

Moxon Street, High Barnet, Herts. EN5 5SD Optional extras are leather cases and mains power units.

Tel : 01-449 5028/440 8686
Send for data covering our range of portable instruments.

WW -053 FOR FURTHER DETAILS
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Stable companions

Wide -range universal bridge B602
0.1-100MHz source/detector SR268
from Wayne Kerr

p

SPECIFICATION

B602
Frequency range:
Accuracy:

Overall impedance range

SR268
Frequency Range:

Frequency accuracy:
Short Term Frkjuency
Stability:
Output level:
Output attenuator,
Input sensitivity for
10% n.)etet_clfIection:
Input attenuator:
Detector bandwidth:

100kHz to 10MHz
1% up to 3MHz, 1pF to 1 OnF

105/, to 100kR,
111,H to 10mH

ifF to 1mF
100p.S2, to 100MR, (10nqS to 1 Ok2S)
10pH to 10H

100kHz to 100MHz in 9 bands
(SR268L 46 5kHz to 46 5MHz)
2 -3% according to band used.

0 01%
0 5-20V according to band used
3. 6. 10. 20 dB additive steps, 7552,

1 to 30/N according to frequency setting
4 steps of 20 dB, 7552,
2-3% according to band used

For more information, either phone Bognor Regis (02433) 25811
or write to the address below:

WAYNE KERR
Durban Road, Bognor Regis, Sussex
Telex: 86120. Cables: Waynkerr, Bognor

A member of the Wilmot Breeden group

1 he B602 transformer ratio arm bridge
measures impedance in all four
quadrants of the complex plane over the
frequency range 100kHz to 10MHz.
Because of novel features incorporated in
the design, values from virtually a short
circuit to an open circuit can be measured.
This bridge has established a standard of
performance and flexibility which is
unobtainable from any other radio .

frequency bridge:

A standard inductor is included in the
bridge network in addition to standards
of capacitance and resistance enabling
a periodic calibration of the scales which
are correct at any frequency between
100kHz and 10MHz.

There are only two balance controls. One
is direct reading in resistance and
conductance, the other in capacitance
and inductance and there is no inter-
action between them.

The stability realised allows a
discrimination of 0.1% to be obtained for
all types of measurement with a general
accuracy of 1% over most of the
impedance and frequency range.

The bridge is shown together with the
SR268 Source and Detector which can
also be used with other bridges in the
Wayne Kerr range over the frequency
banc1.100kHz to 100MHz. Nine
frequency ranges are provided by this
instrument and a single tuning control
adjusts both source and detector to the
exact frequency required.

Meticulous screening between the two
sections provides freedom from bridge
measurement errors due to leakage of the
source signal into the detector. Common
mode rejection transformers are
incorporated in the input and output
networks to reduce interference from
unwanted signals, and push button
attenuators are included to assist the
logarithmic detector circuit to indicate
approach of the bridge balance point.

WW -055 FOR FURTHER DETAILS
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MEET OUR SCIENTISTS
Q1 1420 - SENIOR

110 111
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14 -digit LED display
10 -digit mantissa with sign and 2 -digit "

exponent with sign for data entry or 
results (10-'°-10"g)

Automatic selection of correct notation
for result display (Scientific or floating
point)
Dome keyboard for excellent response
and preventing double entry input
Algebraic mode operation
Chain operations
Change sign operation
Three memories
Display and memory exchangeable
Trigonometric functions (sin, cos, tan)
Inverse -trigonometric functions (sin ,

cos' , tad.' I

Radian or degree selectable
n constant
Logarithms (In, log)
Anti -logarithms (e", 10°
Combinatorial functions (n!, (2), (h)k
Normal distribution function (Pr(x) )
Gamma function (r (x) 1_
Group operations (Et-, Cl", X, 11)(11)
Group controls (Kt, K1,£ t, CLGR,)
Power function )y')
Reciprocal (1/x)
Square root (\,/ I -

Square (x2)
Sum of squares (Zx' 1
Summation (IX)
Item count In)
Mean value IX)
Mixed chain operations with parentheses
approach (up to two ,levels)

PRICE: £61.55 (Excluding VAT)

Q1 1421 PROGRAMMABLE

111 44

a alala a
RI al

BESIDES HAVING THE CAPABILITY
OF A SCIENTIFIC CALCULATOR:

9 -digit LED display
8 digits capacity for data entry or
results (1O' - 108)
Full floating point
Automatic display blanking
Three -register operational stack

'Change sign operation

Reverse polish notation
Display and Y -register exchangeable
One accumulating memory (Memory
store, Memory recall, M + X, M - X
and M + X')

Trigonometric functions (sin cos, tan)
Inverse -trigonometric functions (sin' ,

cos'' , tan' )
Radians and degrees exchangeable

constant
Logarithms (In, log)
Anti -logarithms (ex)
Power function (e)
Reciprocal (1/x)
Square root (s/1
Square (X')

IT CAN LOAD ANY 102 STEPS PRO-
GRAM TO HELP YOU SOLVE THE
REPEATED, ENORMOUS, COMPLEX
PROBLEMS:

The Qualitron Programmable Calculator
can be used to memorize any combination
of key entrys while in the LOAD mode,
then automatically plays back the pro-
grammed sequences as often as desired in
the RUN mode.

Up to 102 steps can be stored in
multiprogram sequence blocks. Each block,
or program can be executed individually
or you can make the decision to branch
to specific program, run each in series or
perform intermediate calculations from the
keyboard.

PRICE: £45.97 (Excluding VAT)

Q1 1439 FINANCIAL

SPECIFICATION
B.Otga green tube aspire

 8 dtgos capacity for data entry or
resuIts 1 ID" -1011
Fixed pant 10.1 2 7 places/ or
full floating pant selectable

 Dome keyboard for excellent response
and preventing double entry Input

BASIC FUNCTION I 0, AND
MEMORY

Algebraic mode operation
Constant operations
Repeat operations

Chaos operations
Percentage with Automatic add on and
discount
Change stun operation
Four morales

PECIAL FUNCTION
Financial operations
Cost, sell, margin operations
Trend tine opeations
Delta percentage operations
Item count In/
Mean value 101
Square ran VB
Summation IS DI
Sum of squares 11 811

PRICE: £24.63 (Excludi
T)ngVA

Q1 1419 ADVANCED
(0I 1449R)

CPECI F !CATION
la digit LED display
10 digit mantissa with sign and 2 -digit
exponent with sign for data entry or
results 11011-10./
RutOrnatiC selection of correct notation
tor result display laCteraftc or floating
Pant/
Dome keyboard for excellent response
and preventing double entry input

EtASIC FUNCTION I , ,x,- I AND
'EMORY

Algebra. mode operation
Constant operations
Repeat (operattons
Chan operations
Change pan ace anon

Display and re,Ter exchangeable
One accumutating memory
Dtspiay and memory exchangeable

SPECIAL FUNCTION
Trigonometric functions Ism. cos. tan/
Inverse trigonometric functions (sin

tans' I

Ns/Pentad functions (slob, cosh. tanhl
Inverse hyperbolic functions I sinhs(

cosh tann I

Radian or degrre selectable
sr constant
Logarithms In. log/
Anti -logarithms Ie., Ins I
Powder function ly
Reciprocal 11/x1
Square root 1sT I

PRICE: £31.25 (Excluding
VAT)

Q1 1444 SLIDE RULE

SPECIFICATION

.gtt green tube display
8

-d
digits rapacity for data entry or

results 1101° - 10./
Full floating point
Floating negative sten
Dome keyboard for excellent response
and preventing double -entry input
Automatic display blanking

BASIC FUNCTION I / AND
MEMORY

Algebraic mode operation
Constant operettas,
Repeat operations
Chain operations
Percentage with automatic add on and
diuount
Change sten operation
Display and Y raga/et exchangeable
One accumulattng memory

SPECIAL FUNCTION

Rectprocal111,1
Square root VT, /
Square NI

PRICE: £14.44 VAT)
(Excluding

An

Optional extras, A/C adaptors £2.50 + VAT rechargeable batteries £4.00 per set + VAT
VAT is 8% on all calculators, P&P 75p per unit. Remittance with order please

'LL; IMTECH PROOLIETS LTE1
Company IMP HOUSE, ASHFORD ROAD, ASHFORD, MIDDX. Tel: Ashford 44211. Telex: 936291



a4 Wireless World, November 1975

tot

Art11111.°

sow

The world over-
You get the
best service
from Haltron

Haltron

For high quality electronic valves,
semiconductors and integrated
circuits - and the speediest service -
specify Haltron. It's the first choice of
Governments and many other users
throughout the world. Haltron product
quality and reliability are clearly
confirmed. The product range is very,
very wide. And Haltron export
expertise will surely meet your
requirements. Wherever you are, get
the best service. From Haltron.

Hall Electric Limited,
Electron House,
Cray Avenue, St. Mary Cray,
Orpington, Kent BR5 30J.
Telephone: Orpington 27099
Telex: 896141

WW -029 FOR FURTHER DETAILS
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audix
CL 750/H2 75 watts
Theatre Column

CL 300/H2 30 watts

CL 200/H2 20 watts

A new exciting range of column
loudspeakers, designed to combine
excellent sound reproduction with
good appearance and reasonable
price. Cabinets are manufactured
from heavy gauge afrormosia
timber and are fitted with matched
high quality driver units and 100
volt line transformers. The
frequency response of the larger
columns is maintained to the
upper end of the audio spectrum
by high frequency driver units,
mounted in separate acoustic
chambers. A forest green vynair
grille completes the assembly and
semi concealed brackets permit
rapid installation.

CL 120/H2 12 watts

auclix MANUFACTURERS OF AUDIX LIMITED STANSTED ESSEX CM24 8HS
SOUND SYSTEMS AND TELEPHONE BISHOP'S STORTFORD 813132
ELECTRONICS (4 lines) (STD 0279)

WW -011 FOR FURTHER DETAILS
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THE

TANNOY

Compression
type
High -
Frequency
Unit

Direct
Radiator
Low -
Frequency
Unit

The Monitor H.P.D. represents a further outstanding
improvement of a loudspeaker system which has
become regarded as a quality standard over the last
25 years by Recording Studios throughout the world.
There is a very good chance that your favourite
records and tapes were monitored on Tannoy Dual
Concentric loudspeakers, and to select these
superbly engineered, individually hand -assembled
speakers for your music system assures you of the
same professional performance.

260 mm
10"

310 mm
12-

410 mm
15

Power Handling Capacity' 50W 60W 85W

Frequency Response 27-20.000 HZ 25-20.000 HZ 23-20,000 HZ

Intermodulation Products less than 2% less than 2% less than 2%
Impedance via
Crossover network

8 ohms
(5 ohms mm.)

8 ohms
(5 ohms min,)

8 ohms
(5 ohms min.)

'INTEGRATED PROGRAMME MATERIAL

The Girdacoustic Cone
improves frequency and transient
response, gives much increased
power handling capacity and
greater mechanical stability.

The High Temperature Voice Coil
assures absolute climatic stability
and great mechanical strength
together with much improved
power handling capacity.

Patented Magnetic Shunt Unique High Frequency Unit
combined with specially treated with separate diaphragm and
and selected steel gives maximum voice coil coupled to the horn by a
magnetic flux in the unique 19 element phase -matching
Tannoy twin gap system. Improves system.
sensitivity and damping,

The Tanoplas Surround
gives low bass resonance with
excellent mechanical stability and
freedom from edge reflections.

High Power Crossover Unit
with solid dielectric condensers
throughout, combined with treble
and roll -off controls.

PesOteikt soteneaeotr- t~te,ove(*
TANNOY

NORWOOD RD. WEST NORWOOD SE27 9AB Tel : 01-670 1131 Telex: 949755

WW -093 FOR FURTHER DETAILS
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You could easily make our
12 -speed chart recorder

faster thanyou thought possible.
Send away for our 12 -speed, 10" chart recorder

kit-the IR-18M. And you'll receive a very clear, easy to
understand instruction manual with it. Which explains
every singl'e step. To make light work of assembly and
provide you with a high quality chart recorder a lot
quicker than you thought.

And just look what you'll be getting. Multi -
speed capability. With fast, pushbutton switch selection
of speeds from 5 seconds per inch to 200 minutes per
inch. To give you all the versatility you need.

You'll also get two input ranges, giving accurate
voltage measurements of1 millivolt and 10 millivolts full
scale. Excellent repeatability. And a full scale pen response
time of one second -comparing favourably with
many much higher priced recorders. Take a look at
the 1G-18 Solid State Sine -Square Wave Generator
kit too. Outputs Ilirorn 1Hz to 100KHz are avail-
able using repeatable switch selection.

And its sine and square wave outputs are available simul-
taneously. With less than 0.1% sine wave distortion. And
less than 50 ns square wave rise time.

And, for quick accurate testing of diodes, FETs,
transistors, SCRs and triacs, there's the IT -121 Tester kit.

You can see these and other
Heathkit electronic kits at the

London Heathkit Centre, 233
Tottenham Court Road. Or at our
showroom in Bristol Road,

Gloucester.
Otherwise just clip the coupon and

we'll send you the complete
Heathkit catalogue.

Faster than you
thought possible.
Heath (Gloucester) Limited,
Dept WW- 115, Bristol Road,
Gloucester, GL2 6EE Tel: Gloucester (0452) 29451

CHART *piton

To: Heath (Gloucester) Limited, Dept WW -115, Gloucester, GL2 6EE.
Please send me my Heathkit catalogue. I enclose a lop stamp for postage.

apbr

Name

Address

Postcode

HEATH

Schlumberger
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Ferrograph Professional
Studio 8 Console

4-1111.10"
itp dar

Full logic control.Tape motion
sensing.Two speeds.Servo-controlled
capstan. Constant tape tension. Direct -
reading tape timer (minutes and seconds).
Three editing modes. Provision for
synchronisation, remote control and
remote display panel.Available for line-
in/line-out or with mixing and monitoring
facilities. IEC or NAB equa lisation. Full or

half-track mono,dual track or stereo.
Easy access for maintenance.
Also available in transportable and rack -

mounted versions.
For full details contact Ferrograph

Professional RecorderCompany,
442 Bath Road,Slough SL16BB.
Telephone Burnham (06286) 62511.Telex
847297 Cables Britferro,Slough.

WW -083 FOR FURTHER DETAILS



The new TEAC kv-7300/2T.
Technology to match your talent.

As a professional, you probably know all about TEAC. Our A-3300 Series tape decks
have helped to set new standards in the recording industry.

Now we'd like to introduce you to the new.,A-7300/ 2T. A superb 1/2 track stereo
machine with servo controlled direct capstan drive and full IC logic circuits.

It's an entirely different breed of animal with lots of new features to !fleet
different demands and needs.

There's a built-in 4 -in, 2 -out mixer. You can plug up to four professional
quality microphones or you can connect up to four line level sources, or combine two mic and
two line sources together.

An Edit button overrides the take-up reel motor. When engaged from the play mode,
this control allows portions of unwanted tape to be easily
removed from the supply reel. And an elapsed time indicator
shows actual minutes/seconds in all transport modes.

A pitch control provides
continuously variable speeds,
plus or minus approximately
8% at either of the two
speeds of 15 ips and
71/2 ips. This can be
used to compensate
for pitch variation of
musical instruments
or as another element
in the creative
recording process.

And of course
there are all the other
advanced features you
expect from TEAC. Master
input level control, dual
concentric output level
control, 3 -position bias
and equalisation settings,
101/2 inch reel capacity, and
much much more.

A quarter track
version of the A-7300 is
also available.

Write to the address
below for full literature.

TEAC,
"1PTELEDYIE ACOUSTIC RESEARCH

High Street, Houghton Regis,
Dunstabie,E3eidfordshire LU5 50J
Telephone. Dunstable (0582) 603151

WW -087 FOR FURTHER DETAILS
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sound equipment
by

GRAMPIAN REPRODUCERS LTD. HANWORTH TRADING ESTATE FELTHAM , MIDDLESEX TELEPHONE 01-894 9141

WW -080 FOR FURTHER DETAILS

THE INSIDE STORY -2
SUPERB STEREO

Illustrated here is the stereo decoder
sub -system board as used in our high
quality F.M. tuner. This tuner has been
setting new standards of performance
on stereo, giving clear clean sound, in
addition to its well thought out controls
and operating system. Placed side by
side with most top performance
tuners, particularly in bad reception
areas, the Icon Design tuner gives
better and cleaner stereo sound with
greatly reduced 'birdies' and other
spurious sounds.

How does it do it? Well, these high frequency noises are produced by
harmonics of the stereo sub -carrier beating with audio modulation on the
adjacent channel transmissions, which are well inside the O. filter
pass -band. The only way of stopping this interference is to prevent the
adjacent channel sounds from reaching the stereo decoder by audio
filtering after the f.m. demodulator. This decoder module has such a filter.
In conjunction with the main tuner board, this active filter gives an 18dB
per octave attenuation above the upper frequency limit of the stereo
information. The result is clear clean stereo even in poor reception areas
where 'birdies' are a problem.
The heart of the decoder is the well proven phase lock loop circuit, giving
good separation at all audio frequencies without the use of coils. Two more
active filters follow to attenuate the switching products in each channel
output, ensuring clean recordings.
All our kits are fully guaranteed and backed by a complete after sales
service, ensuring your satisfaction.

IN KIT FORM £7.05
READY BUILT £9.00

Postage 3 Op U.K. + 25% VAT

For full details of our complete range of kits for this
tuner, send s.a.e. to.-

33 RESTROP VIEW, PURTON, WILTS SN5 9DG
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The Greenwood guide to
professional soldering.

GREENWOCIO

ELECTRONICS

The Oryx 50. A temperature controlled mains
soldering iron. (Temperature control within ± 2%.)
Adjustment(200°-400°C)can be made whilst iron
is operating using the same tip. Light, compact and
easy to handle. A large 50W element loading gives
rapid heating and high performance with constant
tip temperature.

Also available: Oryx safety stand.

The lso-Tip. A safe, high-
powered iron which works
anywhere withouta mains
lead. The breakthrough?
Nickel Cadmium cells that
are re -chargeable.
(A charging stand is included
for 240v or 115v A.C.)
Each charge gives at least
60 soldering joints. Weight?
Only 6oz.

With the Oryx adjustable
bench vice you can handle
soldering, drilling, and
cutting on even the most
delicate components.
Positioning is easy and
quick, with 90° vertical and
360° horizontal adjustment.

Oryx SR3A desoldering tool.
Ideal where components are
tightly grouped. Instantly removes
unwanted solder from printed
circuits etc. Accurate, reliable,
speedy, and safe.

Greenwood Electronics offer a range of highly advanced products
specifically for professional soldering applications.

For more detailed information about the comprehensive Greenwood range,
write to address below.

Greenwood Electronics
Portman Road, Reading RG3 1 NE.Tel: Reading (0734) 595844. Telex: 848659.

Due to expansion we are seeking additional distributor/stockists.

WW -082 FOR FURTHER DETAILS
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Telford
Oscilloscope

cameras
More complete details available on request from:

Telford PRODUCTS LTD.

Type A modular system with widest

range of film backs, lenses, viewing

systems and adaptors to meet virtually

all requirements.

Plus inexpensive Type P (prices from £50)
utilising coaterless Polaroid® film and
Type Cwith economical 35mm film for
continuous feed.

®Reg. Trade Mark.

WADSWORTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND To*Mane CH 99810,1 Teiex.935524
:15iff A MEMBER COMPANY OF SENTIMA INDUSTRIES LIMITED

f
WW -038 FOR FURTHER DETAILS

Inland motors
do the things most
motors can't do

Inland direct drive torque motors, tachogenerators and DC
servo motors respond in milliseconds to rapidly programmed
commands and give precise control of position, speed or tension.
Their high quality and extreme accuracy makes them particularly
suitable for instrumentation, data handling and computer
peripheral sub -systems like magnetic tape drives, incremental
transport drives and high speed printout systems.

Sizes range from a tiny "inch -cube" torque motor which will
give 7oz.in., to larger motors capable of 3,000 lb.ft. Speeds from
zero to 10,000 r.p.m. are typical. And all models have high thermal
capacity under severe duty cycles. We offer competitive prices,
prototype services and application engineering support.

Get in touch and see what Inland can do for you.

Oti INLAND MOTOR DIVISION
Kollmorgen (UK) Limited,
219 Kings Road, Reading, Berks.
Tel: Reading (0734) 68980/65929
Telex: 847032

For larger motors for machine tool applications contact:
Merit House, Edgware Road, Colindale, London NW9
Tel: 01-205 0500/0538 Telex: 923416

WW - 122 FOR FURTHER DETAILS

Diameter 33mm
Weight 160g
Length 125mm
Torque 105cmg
RPM
approx. 3000
at 12V DC
Power 9/14V DC
Batteries
Jr AC /DC
transformer

PETITE PRECISION!
A 12V DC POWER TOOL FOR THE DESIGN AND RESEARCH ENGINEER

AVAILABLE IN KIT FORM OR SEPARATES
EXAMPLE OF FRENCH PRECISION ENGINEERING

Drill. t.7.00 P&P 35p

Flexible drive.
£5.00
P&P 35p
Now in use by the following
GPO, BBC, Atomic Energy
Authority, British Nuclear
Fuels, Weekend TV, Ministry
of Defence, Hospitals,
Opticians, etc.

Stand £3.76
P&P 58p

UK DISTRIBUTOR
PRECISION PETITE LTD

(Les Applications Rationelles Paris)
119A HIGH STREET

TEDDINGTON, MIDDX. UK
TEL 01-977 0878

SAE for leaflets, price list and order form
WW -037 FOR FURTHER DETAILS
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Now ready!
A new line of VHF tetrodes with PYROBLOC° grids...

for super -reliable FM -radio transmitters
 3 kW to 30 kW of output power.
 Only one power tetrode needed.

 Direct solid-state drive for the output stage.

With a big extra plus: THOMSON-CSF's own RF line -circuit designs for optimum overall
amplifier performance and reliability!

THOMSON-CSF ELECTRONIC TUBES LTD
RINGWAY HOUSE / BELL ROAD / DANESHILL / BASINGSTOKE RG24 00G / TEL (0256) 29155 / TELEX 84 9171

WW -050 FOR FURTHER DETAILS
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Eddystone EC 958/7
fixed, mobile
or maritime

This latest development
of the Eddystone 958 Series
of high-grade professional
receivers is ideal for
general communication use,
network monitoring and
surveillance, mobile and
shipborne installations.

 Fully tuned front end

 High stability

 Digital readout to 1 Hz

 ISB version available

 Integral unit for FSK
(optional)

Eddystone Radio Limited
Member of Marconi Communication Systems Limited

Alvechurch Road, Birmingham B31 3PP, England
Telephone : 021 -475 2231 Telex : 337081
A GEC -Marconi Electronics Company

WW -015 FOR FURTHER DETAILS

At Home
Soldering
You should be - with the LITESOLD
CONQUEROR
A superbly handling lightweight iron,
fully insulated and earthed for safety.
Bits are interchangeable, non -seize, and
are available in 16 different shapes and
sizes, from 1/16" up to 1/4", in
copper and long -life types. (Standard
fitting, 1/8" copper single chisel shape).
Covers a range of work often needing
several different irons.
A special spring stand gives safe, easy
location of the iron and spare bits. The
heavy heat -resistant base is complete
with non -slip pads and bit cleaning
sponge.

Send cheque/PO direct, or ask for leaflet.

Conqueror Iron Only £3.35
Iron & Spring Stand £5.66
Iron, Stand & set of
4 spare copper bits £7.30
(Prices include 8% VAT
and p. & p.)

LIGHT SOLDERING DEVELOPMENTS LTD
97-99, Gloucester Road, Croydon, CRO 2DN. 01-689 0574 LS/M

WW -051 FOR FURTHER DETAILS
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3009+ DP -3000
Latest in our series of information sheets No. 17
details the use of SME precision pick-up arms
with this superb turntable from Nippon
Columbia.

A copy will be sent to you on request.

The best pick-up arm in the world

Write to SME Limited
Steyning  Sussex  England

WW 075 FOR FURTHER DETAILS LTD/S33
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Audio
Test Set

for amplifiers, mixers
tape recorders

Checks ...frequency response
signal/noise ratio
distortion
cross -talk
wow &flutter
drift
erasure
sensitiyi-y
output power
gain

... in one compact unit.

Auxiliay Unit Drovi d es extra
facilities for Studio testing.

Send for leaflet RTS2

Ferrograph Company Limited Auriema House 442 Bath Road
Cippenham Slough Buckinghamshire SII1 6BB

Telephone: Burnham (062 86)62511 Telex: 847297

FERROGRAPH
A member of the Wilmot Breeden group

Problem
Where to obtain a low-cost device to use as a linear
output stage for mobile and marine radio under
SSB conditions.

M-OV long -life beam tetrodes.
A single TT21/22 gives
100W PEP at 1200V H.T.
and one TT100 delivers
180W PEP at 850V H.T.

EEVand M-OV
know how.
LAP 80

THE M -O VALVE CO LTD. Hammersmith, London, England W6 7PE.
Tel: 01-6033431. Telex: 23435. Grams: Thermionic London. gar

WW -010 FOR FURTHER DETAILS

0937 3541

FOR

BENCH POWER SUPPLIES

SUB -UNIT POWER SUPPLIES

SIGNAL SOURCES

MEASURING INSTRUMENTS

R.F. TEST EQUIPMENT

OSCILLOSCOPES

AVO & TAYLOR MULTIMETERS

AVO REPAIRS

010 Furnell
FARNEI.L INSTRUMENTS LIMITED

SANDBECK WAY WETHERBY YORKSHIRE LS22 4DH
TELEPHONE 0937 3541 TELEX 557294

WW -054 FOR FURTHER DETAILS WW -085 FOR FURTHER DETAILS
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TDA 2020=20 watts from a chip: hi-fi!
Meaning only 1 per cent distortion over the

audio band for a typical output of twenty watts.
All for a few hundred millivolts in. The single
or split supply arrangement lets you eliminate
costly and troublesome electrolytics.

The standard package allows easy assembly.
Thanks to thermal shutdown the heatsink

dimensions are not critical and the integral copper
slug ensures efficient heat transfer.

No problems with loudspeaker connections
either, because the output is short-circuit proof.

The TDA 2020 shares its versatile power op
amp configuration with the lower -rated TDA 2010.

Two soloists, but a full symphony of applications.
SGS- ATES (United Kingdom) Ltd. Distributors in the UK: Brandhurst Co. Ltd., High Wycombe. 0494 - 28951 - Distronic Ltd., Harlow 02796 - 32947 - Electronic
Component Supplies Ltd, Windsor, 07535 - 68101 - Hawnt Electronics Ltd.. Birmingham. 021 - 7842485 - ITT Electronic Services. Harlow, 02796 - 26777 - Quarndon
Electronics Ltd., Derby, 32651,

WW - 030 FOR FURTHER DETAILS
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HIGH POWER DC -COUPLED AMPLIFIER
* UP TO 500 WATTS RMS FROM ONE CHANNEL
* DC -COUPLED THROUGHOUT
* OPERATES INTO LOADS AS LOW AS 1 OHM
* FULLY PROTECTED AGAINST SHORT CCT,

MISMATCH, ETC.
* 3 YEAR WARRANTY ON PARTS AND LABOUR

The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in
Industrial, and Research applications in this country. It is DC -coupled throughout so providing a power
bandwidth from DC to over 20,000Hz.The ability of the DC300A to operate without fuss into totally
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse or complex
waveforms has established the DC300A as the world's leading power amplifier. Each of the two channels
will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended
amplifier providing over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to
DC. Below is a brief specification of the DC300A, but if you require a data sheet, or a demonstration
of this fine equipment please let us know.

Power Bandwidth DC-20kHz ri 150 watts + 1 db, -- 0db. Slewing Rate 8 volts per microsecond
Power at clip point (1 than) 500 watts rms into 2.5 ohms Load impedance 1 ohm to infinity
Phase Response +0. -15 DC to 20kHz. 1 watt aci Input sensitivity 1 75 V for 150 watts into 8s2
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms
Intermod. Distortion Below 0.05% 0.01 watt to 150 watts Protection Short. mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1 kHz at 8Q Power supply 120-256V, 50-400Hz
Hum & Noise (20-20kHz) At least 110db below 150 watts Dimensions 19- Rackmount, 7" High, 91" Deep
Other models in the range: D60- 60 watts per channel D150 - 150 watts per channel

Vs/ MACINNES LABORATORIES LTD
MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE,
SAXMUNDHAM, SUFFOLK IP17 2NL
TEL (07281 2262 2615

WW -035 FOR FURTHER DETAILS

ELECTRONIC

INDUSTRIAL THERMOMETER

"C

THERMOMETER

THE MODERN WAY TO MEASURE TEMPERATURE
A Thermometer designed to operate.as an Electronic Test Meter. Will
measure temperature of Air, Metals, Liquids, Machinery, etc., etc.
Just plug-in the Probe. and read the temperature on the large open
scale meter. Supplied in zippered vinyl case with transparent front
and carrying loop, Probe, and internal 1+ volt standard size battery.
Model "Mini -On 1" measures from - 40°C to + 70°C, price f17.50
Model "Mini -On Hi" measures from + 100°C to + 500°C, price
£20.00 (V.A.T. EXTRA)
Write for further details to

HARRIS ELECTRONICS (LONDON),
138 GRAY'S INN ROAD, LONDON. WC1X 8AX

('Phone 01-837 7937)

WW -017 FOR FURTHER DETAILS

Great Sound .. .

THE S3 PRESSURE UNIT has been
designed to meet the growing demand
for considerably increased power
handling capacity without the sacrifice
of either efficiency or frequency
response. It features a powerful cera-
mic magnet and a strong but light
diaphragm and voice coil assembly
with many new features. It is a robust,
ieliable unit of exceptional quality. The
S3 is one of the units of the Vitavox
Power Range.

Please send me further informahon
I on your product range

Name
I Company

V. 1 86j

toTAVOX
Westmoreland Road
London NW9 9RJ
Telephone: 01-204 4234
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On balance the best

Mk.III
FlyingSpotColour

Telecine
The all in onelomm/35mm Telecine

for 625/525 Standards.
Instant Start - Fast Shuttle - Still Frame

Automatic Facilities.

CinteI9000
Economy with Super High Band

Broadcast Performance
the obvious choice for the

cost and quality conscious user.

RANK CINTEL
Watton Road, Ware, Hertfordshire, SG12 OAE, England. Telephone: Ware 3939, Cables: Rank Ware, Telex: 81415.

A trading unit within RPI Ltd.

WW -103 FOR FURTHER DETAILS
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Contractors to H. M. Govt. P.O.

SEND FOR
THE FACTS ON

FIBRE OPTIC
RECORDING!

Medelec Limited, with a firmly established reputation
earned in the exacting field of medical instrumentation,
have developed a range of equipment combining the
facilities of conventional oscilloscopes, strip chart and
X -Y recorders, to provide unique capability.

Fibre Optic Recording increases the clarity and efficiency
of data recording, gives low cost records and extends the
field of application to new areas of industrial research and
development.

To learn more about Fibre Optic Recording and Medelec
equipment send today for a new publication "Medelec
Fibre Optic Recording". This gives full information on
development, comparisons, economics, case histories
and general applications.

Medelec Limited, Woking, Surrey.
Tel: Woking (048 62) 70331 Telegrams: Medelec Woking

medelec
..t

Vto

4:*
1 9 7 2

THE QUEER 5 AWARD
TO INDUSTRY

Leaders in
Fibre Oatic Rocorang

WW -004 FOR FURTHER DETAILS

REPAIRS
OF ELECTRICAL MEASURING INSTRUMENTS

7-14 DAYS SERVICE
4 MODEL 8 MK .V

STOCKISTS
ALSO SUPPLIERS OF GEC

RISSO AND OTHER
MULTI -RANGE TEST SETS

WE SPECIALISE IN ASSEMBLIES, AND IN THE
REPAIR, CALIBRATION AND CONVERSION

OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL
AND PRECISION GRADE

LEDON INSTRUMENTS LTD.
GLADSTONE WORKS, GLADSTONE RD,

FOLKESTONE, KENT.
TEL: (STD) 0303 57555

WW-OIS FOR FURTHER DETAILS

DC -DC -CONVERTERS

3w

I
5v
6v

INPUT
12v

VOLTAGE 15v
18v

SELECTION 24v
28v

Ancom Ltd
Devonshire Street OUTPUT

- 5v ea 250 mA

-5vCheltenham VOLTAGE
+5v 100 mA

+6v -6v (a 100 mA
England GL50 3LT SELECTION -t8v -8v In 100 mA

(computable) t12v -12v tee 100 mA

-15v -15v 100 mA
Telephone 53861 24690

WW -098 FOR FURTHER DETAILS
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When you have to go from here
to here

Go Dymar 1771.
The Dymar 1771 analyses complex waveforms
and evaluates distortion and intermodulation
products in the AF range.

Designed for the communications industry -
where it enjoys international acceptance - the
1771 has achieved much wider recognition.

Mechanical engineers use it, for low frequency
structural analysis. Obsessive purists, like
audio engineers, swear by it. So do medical
electronics specialists. And teachers.

No wonder when, in one package, they get a
voltage range of 30[tV fsd to 300V; a dynamic

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

range for relative measurement down to
-74db; intermodulation better than 70db; and
a frequency range of 20Hz to 50k Hz. Super -het
techniques keep selectivity constant and inde-
pendent of'tuned frequency. Crystal filters in
the IF amplifier provide the sharpest of
selectivity.

Then, so simple it's a revelation, the 1771 has a
large, easy -to -read meter. The perfect answer
to endless complaints about Mickey Mouse
scales that strain the eyes!

You'll want to know more. Use the Reader
Reply Service or contact Dymar direct.

the name in radiotelephones

DYMAR ELECTRONICS LIMITED,
Colonial Way, Radlett Road, Watford,
Herts. WD2 4LA. Telephone Watford 37321.
Telex : 923035. Cables : Dymar Watford.

WW -006 FOR FURTHER DETAILS



a22 Wireless World, November 1975

A NEW STANDARD FOR SOUND REPRODUCTION
HD250 High Definition Stereo Control Amplifier

Designed for disc and
tuner input and two tape
machines, with complete
recording and reproduc-
ing facilities.

The HD250 amplifier establishes a new standard in amplifiers for sound reproduction in the home.
Improvements have been made in respect of performance, engineering design and quality of construction.
We believe that no other amplifier in the world can match the overall specification of the HD250.
Look at extracts from the specification below.

Power output.
Rated: 50 watts average continuous power per

channel, into any impedance from 4 to 8

Overload margin.
Disc input 40 dB min.

ohms, both channels driven. Hum and noise output
Maximum: 90 watts average power per channel into

5 ohms load.
Disc: -83dBV Measured flat with noise band-

width of 23kHz (ref. 5mV.)
Distortion. -88dBV Measured with 'A' weighted
Pre -amplifier: Virtually zero. (Cannot be identified or characteristic (ref. 5mV.)

measured as it is below inherent circuit
noise.)

Line: -85dBV Measured flat (ref. 100mV.)
-88dBV 'A' weighted (ref. 100mV.)

Power amplifier. Size: 17 inches X inches x 11 inches deep
at rated output: Less than 0.02% (typically 0.01% at lkHz). overall.
at 25w output: Weight: 21 lb.

Write or phone for leaflet which describes the design philosophy and conception of the H D250
together with a complete specification.

RADFORD AUDIO LIMITED, BRISTOL, BS3 2HZ Telephone: 0272 662301

WW -089 FOR FURTHER DETAILS

TRANSVERTORS
Valradio sinewave and square wave transvertors now incorporate
SILICON transistors resulting in greater reliability and more stable
performance at high ambient temperatures, including tropical
climates.

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

Input Output
C24/60S 24v DC 115/230v 60watts Sine wave
D12/400S 12v DC 115/230v 400watts Sine wave
D12/500T 12v DC 115/230v 500watts Square wave
D24/150T 24v DC 115 / 230v 150watts Square wave
D12/250/24 12v DC 24v DC 8A

Please send for literature VVW675

VALRADIO LIMITED
BROWELLS LANE, FELTHAM, MIDDLESEX, TW13 7EN

Tel: 01-890 4242/4837

A NEW DIMENSION
IN SOLDERING

!so -Tip Cordless
Soldering Iron

Ideal for factory, field servicing,
laboratory or home, the 'so -Tip
Cordless offers a great advance in
soldering. It is completely portable,
heats in 5 seconds and recharges
automatically in its own stand.

The !so -Tip is powered by
long -life nickel cadmium batteries
giving tip performance up to 50
watts with a temperature of 370°C.
Tips are available in five different
sizes ranging from Micro to
Heavy Duty to meet all soldering
requirements.

Greenwood Electronics
Portman Rd, Reading RG31NE, England.
Telephone: Reading (0734) 595844.
Telex: 848659.

WW - 076 FOR FURTHER DETAILS WW - 079 FOR FURTHER DETAILS
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Join the Digital Revolution
Teach yourself the

latest techniques of

digital electronics
Computers and calculators are only the beginning of the
digital revolution in electronics. Telephones, wristwatches,
TV, automobile instrumentation - these will be just
some of the application areas in the next few years.

Are you prepared to cope with these developments?

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

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

Desi9n of
Digital Systems

Bookl Cornpuler
4.0rnetx I

£5.9 5 plupsat5p0p

Also available -a more
advanced course in 6
volumes:

1. Computer Arithmetic

2. Boolean Logic

3. Arithmetic Circuits

4. Memories & Counters

5. Calculator Design

6. Computer Architecture

Offer. Order this together
with Digital Computer Logic &
Electronics for the bargain
price of £9.25, plus 50p
p&p.

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

Designer
Manager
Enthusiast
Scientist
Engineer
Student

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

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

Digital Computer
Logic and
Electronics
A Self -instructional Course

Book I

Book 2

Book '3

Book 4

Basic
computer
logic

Logical
circuit
elements

Designing circuits
to carry out
logical functions

Flipflops
and
registers

C P Gone MA (Confab)
A VY Unwin BA ICantab/

Digital
Logic and
Electronics

StI1 n ucstrt.,11

r

£3.95
plus 50p packing and
surface mail anywhere
in the world.

Quantity discounts
available on request.

Payment may be made
in foreign currencies.

VAT zero rated.

To; Cambridge Learning Enterprises,
FREEPOST, St. Ives, Huntingdon, Cambs.
PE17 4BR
`Please send me set(s) of Digital Computer
Logic and Electronics at £4.45 each, p&p
included
'or . . . set(s) of Design of Digital Systems at
£6.45 each, p&p included
'or . . . combined set(s) at £9.75 each, p&p
included

Name

Address

delete as applicable
No need to use a stamp - just print FREEPOST on the
envelope. WWII j
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Industrial
lonwiththe

JAMES SCOTT
InDUfTRIAL

rnPThe James Scott range of Microwave equipment
ow offers industrial users a greater choice of

alternative systems in robust, industrial, cast
aluminium housings, for a wide variety of
applications.
The range is made up of standard sub -assemblies
which can be permutated to suit Individual
application requirements.
Some Suggested Applications for these Units
Level controllers; Proximity alarms; Small object
counters; Process control systems; Positioning
systems; Door opening systems; Safety barriers;
Presence/detectors; Train control systems; Vibration
sensing systems; Intruder alarms; Road vehicle
systems.
If any of the above are your problems or if you have
a particular problem for which we could adapt a
system please write or telephone for further
information and technical literature to.

1111
(Electronic Engineeringlild
CARNTYNE INDUSTRIAL ESTATE
GLASGOW G32 6AB
Tel 041.778 4206

WW -022 FOR FURTHER DETAILS
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BLOWTORCH
with the maxi uses

A high quality tool designed for precision work; that
puts the heat exactly where its wanted with its

pencil point flame.
Invaluable for electricians, technicians,

engineers, electronic engineers etc., in the
manufacturing, servicing and repair

industries.

'PIN POINT FLAME UP TO 3500'F. 'LIGHTWEIGHT
'EASY AND SAFE TO USE 4-5 HOURS LIFE

"BUTANE GAS 'REFILLS READILY
AVAILABLE 'ADJUSTABLE HEAT

INTENSITY
1. SPECIAL COOLING FINS

2. BRASS NOZZLE
PIN POINT FLAME

4. DETACHABLE

SOLDER PENCIL

Longs
Reg England 68496,
Longs Ltd.,
Hanworth Lane
Trading Estate,
Chertsey,
Surrey KT16 91/
Tel: Chertsey 61241
Telex: 929811

£625
AND
(incl. VAT P E PI TRADE TERMS

REQUEST

Fill in this coupon now

QUANTITY DISCOUNTS ON 

and send for your Mini Blow
Torch. Money back guarantee
if not satisfied.

III AEI AEI .1111 III
Please send me Mini Blow Torch/es at £6.25 each. p

0

I enclose cheque/postal order for £

NAME

COMPANY

ADDRESS

POSITION

SIGNED WW--------vial
WW -019 FOR FURTHER DETAILS

when reliability
and quality count

Magnetrons, Klystrons, T.W. Tubes, Transmitting
Valves, Industrial Valves, T.V. Picture Tubes,

Cathode Ray Tubes, High Reliability Valves and a full
range of Receiving Valves always available.

Professional import and export
enquiries welcomed.

EDICRON LIMITED
Redan House, 1 Redan Place, London W2 4SA
Telephone: 01-727 0101 Telex: 265531
Cables: Edicron London W2

WW -041 FOR FURTHER DETAILS
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MEASURE FREQUENCY ANY-
WHERE WITH MULTIMETER SIZE
INSTRUMENT POWERED BY
FOUR PENCE LLS

Latest technology miniature device
uses four 0.3" LED digits to display
frequency. 5 ranges with coupled
decimal point give resolution of
0.1Hz to 1 kHz in decade steps.
TAKES UP ALMOST NO BENCH
SPACE.
NEW LOW PRICE. £67.50 inc p&p
ex vat.

Hz

}kHz

NOW WITH

0.4 in.
DISPLAY

Mains PSU available which fits
inside ready drilled case.

MINIATURE
BATTERY

FREQUENCY METER
FM -1

FOUR -DIGIT MEMORY
DISPLAY

FIVE RANGES
4 ppm CRYSTAL

SIZE 61 x 31 x 21 in
-including knob

and terminals

5h/frirm7 INSTRUMENTS LTD., 24 Copenhagen Street, LONDON Ni Tel: 01-278 6273

£29.50
* Also: FX-1 FREQUENCY MULTIPLIER (X 60,X 100) *

WW -107 FOR FURTHER DETAILS

ITAM 805 (8TPACK)
MASTER RECORDER

Fully modular elec-
tronics using plug-
in PCB's through-
out Separate sync
and replay amps
give identical
levels. Switchable
VU's with slow
decay. Individual
oscillator for each
channel. Dolby A
switching facility.
Corn prehensive
facilities include
sync on all chan-
nels, servo con-
trolled capstan,
modular electron-
ics, variable speed
/optional), relay -
solenoid operation.
Compact presenta-
tion for easy porta-
bility.

£1790 + VAT Full console optional extra

Compatible 8 -output Mixer available
£1260 + VAT

Industrial Tape Applications

OTARI DP -4050

CASSETTE COPIER
Ideal for one copy
or ten thousand.
Eight times copy
speed, foolproof
operation for non -
skilled personnel,
modular construc-
tion, servo -con-
trolled direct cap-
stan drive.

Immediate delivery

THESE ITEMS ARE INDUSTRIAL PRO-
DUCTS AND SUBJECT TO 8% VAT

5 Pratt Street, London NW1 OAE
Telephone: 01-485 6162. Telex: 21879

WW -101 FOR FURTHER DETAILS

SPECIALISTS IN COIL
AND TRANSFORMER
WINDING:

Torroidal: c core: high
speed high turn bobbin
winding: chokes and wave
winding i

any quantity, any rating.

Send for new catalogue.

. .
,,,,

LigE,,,
Electronics Limited

27 STATION ROAD
BRIMINGTON
CHESTERFIELD
DERBYSHIRE, ENGLAND
TEL: 0246 70297/8/9

TELEX 54284

WW -065 FOR FURTHER DETAILS
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FANTASTIC OFFER DIGITAL CLOCK KIT SAVE £££s
 Fast building
 Easy to follow instructions
 No knowledge of electronics required
 The most comprehensive kit and

instructions you have ever seen

NOW ONLY £12.50
+ £1.50 VAT & p&p

OR READY BUILT & FULLY TESTED

£18 £1 .90 VAT p&p

COMET CLOCK
DATA

Size 61/4 X 3X 21/2
Mains Operation

50/60HZ
12/24 hour mode

KIT COMPRISES or separately at: - L

1 MOS Clock Chip 12-24 hr option M M 5314N 2.95
4 0.63" LED Displays NSN61L 6.60
1 Segment Driver Chip 0.50
1 Pack Resistors, Caps., Transistors, switch 1.60
1 Double Sided Glass Fibre P.C. Board 0.95
1 Double Wound Mains Transformer 1.50
1 Circuit/ Assembly Manual 0.50
1 Futuristically styled Case (state colour), Red, Black,

White, Mauve, Green, Blue, 4.40
'NB All Prices INCLUDE VAT & p&p

C.W.O. to:

Pulse Electronics Ltd
ern! Dept. WW3. 202 Shefford Road. Clifton, Beds.

Tel. Hitchin 0462 814477
to

/y_A:74/zbaniatacrft
-771NkspioPET

Ferranti now make high quality tuner diodes
for domestic radio and TV app'ications. Low cost
production quantities are available for immediate
delivery.

ZC100 comes in the proven E -line pack that
gives you reliability with economy. Selections on
parameter tolerances and matched sets available
on request.

Also in the series - Tuner diodes ZC700, 800
and 900 with different Q and tuning ranges to suit
all needs.

Phone 061-624 0515 for prices, data and
stock details or write to
Ferranti Limited, Discrete Components Marketing,
Electronic Components Division, Gem Mill,
Chadderton, Oldham, Lancs., OL9 8NP

Distributors
Semicomps Ltd., Wembley. 01-903 3161. Telex: 935243
Keighley. 05352 65191. Telex: 517343;
Kelso, 2366 & 2369. Telex: 72692

Edmundson Electronic Components Ltd.,
Birmingham. 021-359 2410; London. 01-237 0404

Swift -Hardman Ltd., Rochdale.
0706 47411. Telex: 63237

LWmw
vs4P7

......
. . . .

. . ....... 

. . .....
. .

Mercia Electronics, Coventry.
0203 24091. Telex: 311243

SDS Components Ltd., Portsmouth.
0705 65311. Telex: 86114

J. McKeever Ltd., Dublin.
764869 & 760589. Telex: Dublin 5608

WW -074 FOR FURTHER DETAILS

/FERRANTI
semiconductors

F E 468

The SC6010 is the most advanced scientific and statistical calculator in its price range

THE POWER HOUSEEl 10 ADDRESSABLE MEMORIES

 50 FUNCTIONS

 60 KEYBOARD
COMMANDS

THE SC6010 WILL
SOLVE YOUR

PROBLEMS AT A

PRICE THAT ISN'T

A PROBLEM

£62
+ VAT £4.96
Total £66.96 Size: 17cm x

9cm x 3cm.

Basic Functions
There are so many we can list only some
of them 50 functions and 66 keyboard
commands. Includes: 10 digits plus
scientific notation. Algebraic logic with
two parenthesis levels, Sin, Cos, Tan
(plus inverse, ln, Log 10', 0, pi, v/x.
x2, 1 /x, xi 'y, and io-4-n exchange, sign
change. nl low battery indicator.
automatic battery saving circuit
(display blanking), satorial and many
other features

Advanced Functions
Combinatorial functions and binomial
co-efficients, combinations, permuta-
tions. normal probability functions Pr(zI.
Gama function F(n), statistical functions
arithmetic mean, standard deviation r,
variance '8, sq. rt. of sum of squares
1101. Memory: 10 operator accessible

memories with protected group memory
which includes. Sum memory sum of
squares memory. index memory, plus
much more.

Whatever your problem, engineering or statistical, the SC6010 is your answer.
Accessories include:00110-01111. .111MB mim MN= i
NiCd rechargeable batteries charging time 4-5

release send me SC6010 at £66,96 or SC60 at L54
hours. A/C adaptor/charger. leatherette carry I Name
case. instructions; oqe year parts and labour
warranty U K service station 1 Address

ALSO AVAILABLE
SC60. As SC6010 but 2 fully addressa-
ble memories. 1 sum to memory, 1 index

lemury

Price £50 + £4.00 VAT

IKramer & Co., 9 October Place, Holders Hill Road,
I London NW4 1EJ. Phone 01-203 2473. Reg. No.

1797716.
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LOW-COST INSTRUMENTS

PROFESSIONAL LABORATORY

Silicone Damped Pick -Up Arm
for Stereo or Quadraphonic Transcription

Jewelled Unipivot
Pivot friction below

0.005 gm

PLS4 / D

Bias compensation
Effective mass

4.50 gm
Tracking force 0-3 gm Stylus/ pivot 224 mm

Optimum performance with ultra high or low
`compliance cartridges weighing 3-10 gm

Reduced record wear Leaflet on request
r. r. p. £39 + VAT (Export Agencies available certain countries)

MAYWARE LTD

15 Heather Walk, Edgware, Middlesex HA8 9TS, England

WW -012 FOR FURTHER DETAILS

FREQUENCY COUNTERS
HIGH PERFORMANCE REASONABLY
PRICED ELECTRONIC INSTRUMENTS

CRYSTAL OVEN

TWO TONE BLUE CASE £370 520 MHz
Sensitivity 10mV. Stability 5 parts 10'

301M 32MHz 5 Digit £75
501 32MHz 8 Digit £175
801A/M 300MHz 8 Digit £285
801B/M 250MHz 8 Digit £260

Start/Stop versions plus £12

401 32MHz 6 Digit £118
701A 80MHz 8 Digit £195
901M 520MHz 8 Digit £370
Memory versions available if not

suffixed M £25 extra

Type 101 1MHz 100KHz 10KHz Crystal Standard £80
Type 103 Off/Air Standard £78

SUPPLIERS TO: Ministry of Defence, G.P.O., B.B.C. Government Dept., Crystal
Manufacturers and Electronic Laboratories world-wide.

R.C.S. ELECTRONICS
NATIONAL WORKS, BATH ROAD
HOUNSLOW, MIDDX. TW4 7EE

Telephone: 01-572 0933/4

WW -014 FOR FURTHER DETAILS

fetr.

0 vri

COUNTER
TIMER
/45 + £1.50 p.p.

+ VAT

745 COUNTER TIMER
Measures frequency, period, time and totalises

32 MHz frequency range (DC coupled)
5 -digit .3" LED display

6 Gate times/Time units, 10ps to 1 S in decades
Sensitive, protected FET input

-

%ewe

WM 11/71

ervive. e

744 COUNTER TIMER

£74 + £1.50 p.&p. + VAT
Measures frequency, period and time

30MHz frequency range (DC coupled)

5 -digit, long -life incandescent display

Sensitive, protected FET input

VALUE!

£82

0

643 FUNCTION GENERATOR
£86 + £1.50 p.&p. + VAT

Accurate, digital frequency setting
.01Hz-1MHz

Wide range external control of frequency
Triangle, SquarewaVe and Low Distortion

Sinewave outputs
500 + simultaneous outputs

DC offset
Delivery is normally ex -stock --telephone for confirmation

Prices correct at time of going to press, subject to change without notice

OMB ELECTRONICS
Riverside, Eynsford, Kent DA4 OAE

Tel. Farningham (0322) 863567
WW -040 FOR FURTHER DETAILS

be-enFill
PROFESSIONAL
TAPE TRANSPORTS

Finance
available

and multi -channel electronics
for studio and industrial use

6 Type 19k. 25mm model

* Tapewidths up to 25mm
* Speeds: 3mm/s minimum up to 152cm/s max

2 and 4 speed models
* Reel Capacity up to 29cm
* Remote Control Facility
* Tape Tension Control
* Automatic Interlock against misuse
* Special models to customer requirements

BRENELL ENGINEERING CO LTD
231-5 Liverpool Road, London Ni 1LY. Tel: 01-607.8271
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transformers
mains, audio, microphone, ferrite core
and other wound components

A wide range of transformers
manufactured in production
quantities to customers
individual requirements

Prompt Prototype
Service available

MICROPHONE
TRANSFORMER IN
MUMETAL CAN

TRANSFORMER
WITH UNIVERSAL

END FRAMES AND
TURRET LUG CONNECTIONS

TRANSFORMER WITH
TWO HOLE CLAMP AND

SOLDER TAG CONNECTIONS

Drake Transformers Limited
Telephone: Kennel Lane,
Billericay 51155 Billericay, Essex. J

WW -048 FOR FURTHER DETAILS

servos
synchronous

steppers
dc motors

gearboxes and
control systems
Stock ists for iMPCK Motors Molennan

McLENNAN ENGINEERING LIMITED
Kings Road Crowthorne Berks Telephone: Crowthorne 5757/8

QUARTZ

CRYSTALS

-FAST!
(EL

AEL GATWICK HOUSE, HORLEY, SURREY, ENGLAND
Tel: Horley (02934) 5353 
Telex 87116 (Aerocon Horley) Cables: Aerocon Telex Horley

WW -064 FOR FURTHER DETAILS

Your choice of
Live Sockets-
Instantly!
A Lexor DIS-BOARD gives you up to 6
sockets from one power outlet. Portable
or permanent fixing, compact units, with
safety neon. Over 1,000 socket
combinations available from stock. All
types of fittings and finishes.

Brochure from
LEXOR DIS-BOARDS LIMITED
Allesley Old Road, Coventry
Telephone 72614 or 72207

LP 0'

g\k\ -
:it"! .

7 000

.-.

F910'1"fia:....

WW -073 FOR FURTHER DETAILS WW -110 FOR FURTHER DETAILS
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How much does
Transit
Damage
cost you?
In damaged goods. In doubled
delivery charges. It need not cost
you a penny. Because it needn't
happen. PROTECTOMUFFS
are tough, padded, weather-
proof, dustproof. They are

tailored to fit your product.
Slipped on in seconds by un-
skilled staff, they provide all the
packing required. And because
they are re -useable again and again and again, packing costs
become a non -recurring item. Be like Hoover, Ferranti, Rediffusion
- use Protectomuffs and show your customers you care.

P2OTRIMIlt
TIADE MAIM

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

Send me details of Protectomuffs

Name

Address

w.w.11
-L

Trip Amplifiers

SET -POINT CONTROL OF VOLTAGE, CURRENT It TEMPERATURE

When input signals derived from voltage, current or temperature
sources, fall outside pre -determined limits, relay changeover con-
tacts (rated at 30V d.c. 5A) operate within this unit to control
peripheral equipment.
Single or twin trip levels are available set by lockable 3 digit dials
or alternatively by multi -turn screwdriver operated controls. Units
are ready for panel mounting or can be supplied to fit a standard
I.S.E.P. rack. Both versions incorporate a regulated power supply.
A compatible range of Alarm Annunciators and Digital Panel

Meters is available.

00

Farnell
INDUSTRIAL
CONTROL
DIVISION

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

"They
wantsafety
isolation
for their
voice band
circuits"

One more request item. We met it with a neat little
transformer. Now, in two versions, it joins the list of useful
Whiteley products,and everyone involved in communications
system design will be interested in the protection they provide.
Inserted in voice band circuits, they effectively isolate
equipment from the hazards of adjacent high voltage
power circuits on the 'line' side. High isolation level
between line and equipment windings gives protection
against voltage surges, lightning strikes and fault condit-
ions. One version is designed for 17Hz signalling circuits,
the other with several voltage ratios also suits a 50Hz
ringing circuit. All are Post Office and C.E.G.B. approved,
and the second version is also approved with extra
protection diodes added. Requests for data sheets
welcome. Or if you want to request a product spec of
your own - we're always interested!

Surprising how often you'll find

akete ilt.
hiey

Whiteley Electrical Radio Co. Ltd
Mansfield, Notts NG18 5RW, England. Tel: 0623 24762.

WW -099 FOR FURTHER DETAILS WW -059 FOR FURTHER DETAILS
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FAST RESPONSE STRIP CHART RECORDERS
Made in USSR

Type H3020 -1
Single pen

Specification

Basic error 2.5%

Sensitivity 8mA F.S.D.

Response 0.2 sec.
Width of each channel 80mm
Chart speeds. selected by

push buttons 0.1-0.2-0.5-1-2.5-
-5-12.5-25mm/sec.

Chart drive 200-250v 50Hz

Type H3020-3
Three -pen

Recording:

Equipment:

Dimensions:

Available for immediate delivery

Syphon pen directly attached
to moving coil frame,
curvilinear co-ordinates

Marker pen, Timerpen, Paper footage
indicator, 10 rolls of paper, connectors,
etc.

H320-1: 285x384x16.5mm
H320-3: 475x384x16.5mm

PRICE: H320-1 £80.00
H320-3 £130.00
Exclusive of VAT

Z & I AERO SERVICES LTD.
44A WESTBOURNE GROVE, LONDON W2 5SF

Tel. 01-727 5641 Telex: 261306

WW -070 FOR FURTHER DETAILS

ANADEX CF -700

1 GHz COUNTER
FOR £475

Features include:-
* 1 GHz count rate with 1 Hz resolution
* 30my sensitivity with high overload capa-
bility

* 8 digit 'SPERRY' display
Also: Model CF -710 giving 0.001 Hz resolution up to

10k Hz

aspen electronics limited

18a HIGH STREET, NORTHWOOD, MIDDX
HA61 BN

TELEPHONE NORTHWOOD 27688

WW -042 FOR FURTHER DETAILS

The
new
Rank

WOW& FLUTTER Meter
Type

1742

kz
RANK FILM
EQUIPMENT

Fully transistorised
for high reliability

Versatile
Meets in every respect all current specifications

for measurement of Wow, Flutter and Drift
on Optical and Magnetic sound recording/reproduction

equipment using film, tape or disc

High accuracy
with crystal controlled oscillator

Simple to use
accepts wide range of input signals with

no manual tuning or adjustment
Two models available:

Type 1742 'A' B5.4847: 1972 DIN 45507
CC1R 409-2 Specifications

Type 1742'B' BS 1988: 1953 Rank Kalee
Specifications

For further information please address your enquiry to
Mrs B. Nodwell

Rank Film Equipment, PO Box 70
Great West Road, Brentford

Middlesex TW8 91-1R
Tel: 01-568 9222. Telex 24408. Cables Rankaudio Brentford
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ROGERS
AUDIO TEST
EQUIPMENT
A comprehensive, versatile range
of test equipment primarily
designed for the measurement of
high quality audio equipment but with
additional applications in the
electronics industry in general. The
equipment is of particular interest
to the professional audio engineer,
recording studios, broadcasting
authorities and educational
establishments

DM344A Distortion Factor Meter. Designed to make accurate and rapid
measurements of total harmonic distortion generated within high quality audio
amplifiers. recording and transmission equipment, Selling Price: c/w Bench
Case £225.00 + VAT.

S324 Low Distortion Oscillator. Generates a pure sine wave and has been
designed as a general purpose low distortion signal source. The primary
application, used in conjunction with the DM344A, is the measurement of total
harmonic distortion. Selling Price: c/w Bench Case £94.00 + VAT.

AM324 AF Millivoltmeter. Designed for voltage measurements in the audio
and low RF ranges and principally for measuring low level signals in high
impedance circuits. Selling Price: c/w Bench Case £92.00 + VAT.

PS1A. Regulated Mains Power Supply. Selling Price: £22.50 + VAT.

Model 'A' Noise Generator. A
portable battery operated unit designed
for carrying out listening tests on
loudspeakers. 'Pink' or 'White' noise
can be selected and output can be
continuous or burst Output is contin-
uously variable. Selling Price: £47.50
+ VAT.

Full Colour Literature describing the complete range may be had On request

ROGERS DEVELOPMENTS (Electronics) LIMITED
4/ 14 Barmeston Road, London SE6 3BN, England
Telephone: 01-697 8511 (3 lines)

WW -039 FOR FURTHER DETAILS

METER PROBLEMS?

137 Standard Ranges in a variety of
sizes and stylings available for 10-14
days delivery. Other Ranges and
special scales can be made to order.

Full Information from:

HARRIS ELECTRONICS (London)
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937

1 to 50 microns
...that's OCLI's

I.R. Filter capability.

OCLI manufacture a wide variety of Infrared Filters
which fully cover the 1 to 50 micron spectral region.

Strict quality control and inspection ensure that all
OCLI I.R. Filters possess superior performance

coupled with the highest degree of environmental
stability and physical durability.

The range available includes SQUARE BAND, WIDE
BAND, and LONG & SHORT WAVELENGTH

PASS Filters.
Typical performance characteristics of an OCLI I.R.

Square Band Filter used to isolate the CO band in a
pollution detection application are shown below.

Other fields benefiting from OCLI Infrared
Filters/Coatings include:

 GAS ANALYSERS DETECTION SYSTEMS
 PASSIVE THERMAL IMAGING SYSTEMS
 FIRE DETECTION
 OPTICAL PROXIMITY FUSES
 INFRARED SPECTROSCOPY
 INFRARED PHOTOGRAPHY
 SPACE RECONNAISANCE

OCLIOCLI Optical Coatings Ltd.,

Hillend Industrial Estate,
(European Manufacturing Dunfermline, Fife, Scotland KY11 5JE.

Tel. Inverkeithing 3631 (038-34 3631).
Telex. 72307.

Division)

SPANNING EUROPE
WW -016 FOR FURTHER DETAILS WW -057 FOR FURTHER DETAILS
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MINICASES
0 LS 0 N

,
.

Standard minicases are made from 20g. mild steel
sheets zinc -coated and finished in silver grey hammer -
tone stove enamel. Front panels made from 18g. steel,
finished in light grey high gloss enamel.

Overall Dimension Case Case Chrome
Type Width Height Depth no vents with ventS leg

21 61" 41" 41" - 3.92 0.90
22 81" 51" 51" - 4.40 0.90
23. 101" 61" 61" - 5.25 0.95
24 121" 71" 71" - 5.74 0.95
25A 61" 41" 41" 3.80 4.28 0.90

' 25B 61" 41" 64-" 4.00 4.48 0.90
26A 81" 5,4" 6i" 5.37 5.85 0.95
26B 84" 5#4" 8:14." 5.62 6.10 0.95
27A 12*" 71". 51" 5.75 6.35 0.95
27B 12i" 71" 8" 6.35 6.95 0.95
28A 14" 101" 61" 6.95 7.55 -
28B 14" 101" 81" 7.55 8.15 -
29A 10" 4" 6" 4.85 5.33 0.95
29B 10" 4" 8" 5.15 5.63 0.95
30A 12" 5" 6" 5.25 5.85 0.95
30B 12" 5" 8" 5.56 6.16 0.95
31A 14" 6" 6" 5.75 6.35 0.95
31B 14" 6" 8" 6.05 6.65 0.95
61 151" 71" 91" - 8.75 -
62 171" 81" 91" - 10.15 -
63 161" 91" 91" - 10.15 -
64 151" 71" 121" - 10.15 -
65 171" 81" 121" - 11.60 -
66 161" 91" 121" - 11.60 -
Types 21, 22., 23 and 24 are finished in olive green
hammertone with front panels in light straw gloss
enamel. Fitted with ventilated rear panels only. No
louvres in the base.

PORTABLE POWER DISTRIBUTION
COMPLETE WITH 6FT CABLE
AND 13AMP PLUG

4 SOCKETS 13A. MSG,

6 SOCKETS 13A. £10.45
4 SOCKETS 13A/SW £10.06
6 SOCKETS 13A/SW. £11.11

Please acid for postage and packing and VAT @ 8%.
Trade Counter is open for personal callersfrom 9 a.m. to 5.00p.m. Monday -Friday

OIN7G3S9T2

OLSON ELECTRONICS LTD.,
TS-E7L.L034L3ONDON, E.2.

Zettler
UK Division

Brember Road, Harrow, Middx. HA2 8AS
Tel. (01) 422 0061

A member of the worldwide ZETTLER electrical engineering group, est. 1877
Please look us up at the Electrical Engineering ExMbition, Manchester 10-1 4 November

Stand No D 13. Derby Hall. Belle Vue
197 5

WW -009 FOR FURTHER DETAILS

MODEL
U 50DX

sanwa
MULTI TESTERS

USED THROUGHOUT THE WORLD. SANWA'S EXPERIENCE OF 30 YEARS ENSURf"
ACCURACY. RELIABILITY. VERSATILITY. UNSURPASSED TESTER PERFORMANCE

COMES WITH EVERY SANWA.

6 Months' Guarantee Excellent Repair Service,
MODEL P2B 011.75 MODEL FROTFID E26.40
MODEL JP50 E12.80 MODEL AT45 £23.15
MODEL BX 505 E22.90 MODEL 380CE E29.12
MODEL Y X36011 E14.90 MODEL NI01 E31.85
MODEL U500X £16.10 MODEL 460E0 035.13
MODEL A303TRD £19.15 MODEL EM800 E74.50
MODEL K30 ND E2420 MODEL RIODOU f75 27

THESE PRICES DO NOT INCLUDE V.A.T.
Cues extra. available for moat meters. bid eel sold separately

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. KT1 1LP

Tel 01-546 4585
WW -044 FOR FURTHER DETAILS

J E S AUDIO INSTRUMENTATION
Illustrated the Si 451
Millivoltmeter - pk-pk
or RMS calibration with
variable control for
relative measure-
ments. 50 calibrated
ranges £50.00

Si 452 £40.00 Si 453 £50.00
Low distortion Oscillator.
Sine - Square - RIAA

PRICES plus VAT

J. E. SUGDEN& CO., LTD. Tel. Cleckheaton (0976212501

CARR STREET, CLECKH EATON, W. YORKS BO1951A

ELI

Switching problems?
Rely on Zettler.

(-Producing 30 basic types
of relay and 15.000 variants
with regard to contact
stacks, terminals, energizing
current and contact
material. Zettler is among
the largest manufacturers
of electro-mechanical
components.

Our product range
comprises:
Low profile (flatform)
Timing Miniature  Low
contact capacity  Herme-
tically sealed  Stepping 
Mains switching  Latching
Contact stacks  Solenoids

Flatform Relay AZ 531
for universal application with
control circuits, i.e. for 'black and
white( operation. 2 independent
changeover contacts."Contact
material : Fine silver, silver

 cadmium oxide, fine silver with
hard gold flashing.
Printed circuit mounting
127.5 x 22.5 x 11mm).
Coil voltages: 6 to 110 VDC.
Contact rating
110 VDC/125 VAC max.,
1 A/2.5 A max., 30 W/100 VA.

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

Azk
ZETTLER

Distortion Measuring Unit.
15 Hz - 20 KHz -.01%

I

WW -063 FOR FURTHER DETAILS WW -007 FOR FURTHER DETAILS
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Distributors of TOKO coils, tunerheads, filters for AM,FM etc.

ambit INTERNATIONAL.
Ambit are the wireless specialists. We supply a comprehensive
range of coils, filters, ICs, modules etc for AM/FM radio. We have
systems for voltage tuned radio at ALL frequencies, available as
components, kits, or ready built assemblies. A comprehensive
folder of product information and prices is available for 40p., inc.
PP. Alternatively, a complete shortform pricelist is available free
of charge - to all requests accompanied by an SAE.

Tuners, tunerheads, IF modules
Larsholt 7252 tunerset. 1 uV for
26dB S/N. Scan, AFC, AGC,
muting, dual MOSFET input
4 twin varicap tuned stages. A
complete 88-108MHz receiver
system for HiFi/Monitor uses.
Built and tested .. £24.00 .
Ambit ET8000: As described
for the ETI international FM
tuner. A kit, with TOKO tuner,
3089/1310 IF and decoder, cer-
amic IF filters, PSU with stab-
ilizer, pilot tone filter.
Kit price (with EF5603) £28.00
EF5600 tunerhead .£10.00
EF5603 tunerhead .. £9.05
EC3302 tunerhead .. £5.00
Larsholt 8319 tunerhead £9.00
All the above are varicap tuned
MT3302 FM tuner with AM
gang capacitor and 3:1 drive
(3 stage FM tuning) .. £5.00
993090 deluxe MPX decoder -
40mV composite input, AF pre -
amps, 19&38kHz filters. £7.60.

Wireless system components.
Varicap tuning accessories:
VVS150: 150mm WW slider pot
for direct scale readout. £3.00.
9932: 6 preset 40 turn pots for
fixed station selection. £3.40.
Edgewise meters for frequency,
tuning, sig.strength. £2.50 ea.
(Includes 12v bulb at 50mA).
78series voltage regs for tuning
voltage 12, 15, 18v @ 1A £1.55.
'/A versions for 20, 24v £1.20.
Varicap AM wireless systems:
EC720:Ant, RF and Osc. tuned
by MVAM varicap diode. IC
signal processing system, ceram-
ic IF filter. For ferrite rod or
loop antenna. Kit .. £8.00
MVAM1 3x300pF varicap di-
ode. £2.75, or MVAM2 2 di-
ode version £1.05. (2% match) .

All prices exclude VAT. PP
is 20p per order. Minimum
invoice £7.50, min. cwo £2.

37 High Street, Brentwood, Essex. CM14 4RH.
tel: 227050 telex: 995194 (Ambit Brentwood).

PROFESSIONAL - FREQUENCY COUNTERS

BY HOYMITZ
Up-to-the-minute design. All five of our range of
frequency -period -ratio counters are directly gated. For
best resolution - FAST.
Stability. Electronic controlled crystal oven 3 parts 10'
Bright. .63" character height display. (All Nine)
CHOICE. Filament or LED with Polaroid Filter.

All counters have suppressed leading zeros and auto
decimal point positioning for easy positive readings. The
memory is also standard.

Suffix F- Filament Suffix L- LED

Type DGIIOL
Type 0G100F

Sensitivity 10m9
Frequency 100 Mhz
PRICE £199.00

Type DG32L
Type DG32F

(8 digit only)

Sensitivity 10mV
Frequency 32 Mhz
PRICE £169.00

Type DG700L

Type DPOOF

Type 0G4001
Type DG400F PRICE £349.00

Sensitivity AMP 1.0C-150 Mhz. 10mV
Sensitivity AMP 2.40 Mhz-400 Mhz.
10mV

Type DG500L
Type DG500F PRICE £475.00

Sensitivity AMP 1.0C-150 Mhz. 10mV
Sensitivity AMP 2.40 Mhz-500 Mhz.
10mV

SPECIALS TO ORDER
Telephone Today (431 24 Mbro)

Hoymitz Electronics Ltd.
9 Albert Terrace Middlesbrough

Cleveland, TS 1 3 PA

Sensitivity AMP 1.0C-200 Mhz. 10mV. PRICE £569.00
Sensitivity AMP 2.40-700 Mhz. 10mV

Prices exclusive of VAT

* SOLID STATE

*SINUSOIDAL *500 WATTS *SINGLE PHASE
The rapid growth in the use of Video Tape Recorders and other types of
equipment which are extremely sensitive to electrical supply frequency
variations, has increased the problems for recording engineers, particularly
when operating mobile or in areas where no stable electricity supply is
available.
The CINTEC Frequency and Voltage Stabilizer has been developed during
the last two years to overcome this problem.
Just switch on and you have 230 volts 50Hz with a stability of better than
0.01% in frequency and 1% in voltage. Even if the electrical supply is
fluctuating wildly between 200-255 volts and 40-60Hz the output remains
rock steady from no load up to a full load of 500 watts. The harmonic
distortion of the sinusoidal waveform is less than 2%.

Input
Output:

Waveform:
Distortion:
Duty:
Efficiency:
Dimensions:
Weight:
Construction:
Termination:

Specification:
200 -255 volts 40-60 HzDirect.
230 volts ±- 1%
50Hz IF_ 0.01%
Sinusoidal.
2% Max.
Continuous.
60% at full load.
4131W) x 203(H) x 540mm1D) 116%" x 8" x 21%")
.33K,q 1721bs)
Cabinet or 19" rack.
Input -Cannon EP -3-14.
Output -Cannon EP -4-13

An Inverter for 24v DC input, with similar output specification, available shortly.

No load to 500 watts. 160 Hz output on request)

Certificate of Calibration
The Stabilizer has been tested in accordance with National Standards

by Bradley Services of London (Certification No. K5149/5832)

Full specification and performance figures available.

CINTEC LTD
Wandle Way, MitcharrOarrey. CR4 4NB England.

Telephone: 01 - 640 - 2241

WW -027 for further details yrs r utt rttAt DETAILS
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When you pay
f..79,vAT for the

Feedback FG600
youonly buy its
sine and square

waveforms...

the triangle and
TTL compatible

square wave
we give away!

1.1160111ACK

iPCQUE NCY

FUNCTION OEFINIFIATOR F04100

`L

So you get four -in -one performance at the
two -in -one price - or should we say five -in -one
performance, since this instrument also has
voltage -controlled frequency facilities. Other
features include:

Dynamic frequency range o.oiHz to
iookHz in seven decade ranges.
Output level continuously variable up to
ioV pk-pk from 600S2. TTL square wave at
5V fixed amplitude.
Low distortion visually pure waveforms.
Full stabilised power supply 200-25oV or
too -125V, single tap change.

FEEDBACK INSTRUMENTS LTD 4
Home Sales, Crowborough, Sussex.
Telephone: Crowborough (089 26) 3322. O

Feedback -the final test

GROOVAC
ON STAND Ala
AUDIO FAIR

vacuum record cleaner
Vacuum cleaning is the best way to remove dust,
especially fine dust. Now with the Groovac,
vacuum cleaning is available for extracting the
particles from inside record grooves which are
responsible for record and stylus wear - while
your record is playing.

For full details please write to:-

AUDIO KceorrnniwckaliR,ipRdi,oPrprcylnEr,gland

Telephone. Penryn 72753

WW -036 FOR FURTHER DETAILS

\S ST
O\

V=RSATOVV-R

Acclaimed as the World's leading
telescopic tiltover tower in the
field of radio communication

Models from 25' to 120'

AN
Look for the name

STRUMECH
Strumech Engineering Co Ltd

Coppice Side, Brownhills, Walsall, Staffs

WW -I00 FOR FURTHER DETAILS WW -023 FOR FURTHER DETAILS
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COUTANT USERIES
... more variable power than ever before with 13 types available from stock

LB SERIES
LB 200 0 to 50V @ 0 to 2A
LB 500 0 to 30V @ 0 to 5A
LB 1,000 0 to 15V @ 0 to 1 OA

LA SERIES
LA 100 0 to 50V @ 0 to 1A
LA 200 0 to 30V @ 0 to 2A
LA 400 0 to 15V @ 0 to 4A

OVERSEAS REPRESENTATION
Austria

Belgium

Canada

Finland

Dipl. log Peter Marchetti, Elektron-
ische Gerate, Wein 6, Sandwirtgasse
14, A 1061, Postfach 455, Austria
Ets. L. DeGreef S P R.L.Electronic,
Chaussee dAlsemberg 367, 1180
Bruxelles, Belgium

Duncan Instruments, 65 Millwick
Drive, Weston, Ontario, Canada M9L
1Y4

Nores & Co OY, Fabianinkatu 32,
Helsinki 10. Finland

With the addition of the new LQT Twin Power Supply, offering double the voltage range the Coutant L Series
is ideally suited for the wide range of laboratory and general applications where continuously variable high
performance power is essential

France

Germany

Holland

Israel

Italy

Coutant Electronics Limited

.. -

Ili
LOT SERIES
LQT 100 0 to ± 30v @Oto lAx 2

or 0 to 30v @ 0 to 2A
or 0 to 60v @0 to 1A

LQT 200 0 to 3 15v @ 0 to 2X x 2
or 0 to 15v @ 0 to 4A
or 0 to 30v @ 2A

Trafford Road, Reading RG1 8J R Tel 0734 55391 Telex 847519

Le SERIES LM SERIES
LQ 50 0 to 50V @ 0 to 0 5A LM 50 0 to 30V @ 0 to 0 5A
LO 100. 0 No 1 to 30v @ 0 to 1A LM 100 0 to 15V @ 0 to 1A
LQ 200 0 to 15V @ 0 to 2A

Commerciale Chauvin Arnoux, 188
Rue Championnet, Paris 18, France

Zentro-elekthk, 7530 Pforzheim.
Postfach 2070, Sandweg 20. West
Germany

Air Parts International N V Ryswyk-
(A H.), 149 Haagweg. P.O. Box
4094. Holland

Rapac Electronics Ltd.. P.O. Box
18053, Tel Aviv, Israel

Celdis Italiana S.P.A., Via Luigi
Barzini 20. Milano 20125, Italy

Norway Skandinawsk Elektronik A/ S. Ostre
Aker vei 99. P 0 Bin 99-vedvedt,
Oslo 5. Norway

South Africa Telkor Electronics, 29 Webber
Street, Selby, P.O. Box 7764.
Posbus Johannesburg, South Africa.

Sweden

Switzerland

Gunnar Petterson, Box 117, 12321
Farsta, Sweden

Automation & Elektronik Industries-
trasse. CH -B604 Voketswil,
Schweiz, Switzerland

Coutant take the initiative in new technology
WW -047 FOR FURTHER DETAILS

They use them hereithey use them there,
those engineers use them everywhere.

Being completely self contained, the
Sullivan Multi -Purpose Potentiometer, Type
44228 is equally at home in a laboratory, on a
production line or on -site.

This versatile unit is intended for the cali-
bration and testing of thermocouples and
associated indicators and recorders. It can
measure orsupply potentials up to 101 mV (to
an accuracy of +0.1%!) An optional Voltage
Ratio Box type 44763 extends measurements
up to 500 V

The Sullivan Multi -Purpose Potentiometer
incorporates a solid state d.c.null detector which
carries a centre zero logarithmic scale with sen-
sitivity at 12 NV per division, for small deflections.

And to cap it all, this precision engineered
unit is rugged enough to go anywhere and give
accurate readings. Get in touch to -day for fully
detailed literature.

,Sullivan
H. W. Sullivan Limited, Dover, Kent.
Tel: Dover (0304) 202620 Telex: 96283.

I Thorn Measurement Control and Automation Division
NOM

WW -032 FOR FURTHER DETAILS
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brandenburg

SPECIALISTS
Telephone: 01-689-0441/5 . Telex:946149

WW -121 FOR FURTHER DETAILS

POWER AMPLIFIER
120 watts RMS into 4 ohms

For full details on our range of mixers, amplifiers and
light control units, contact:

ICELECTRICS LTD
15 ALBERT ROAD, ALDERSHOT

HANTS. TEL: 0252 28514
..1111111111111.

WW -034 FOR FURTHER DETAILS

... . .  * 0 *
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IS CHILTON'S MIXER THE BEST FOR
YOUR USE?

Magnetic tapes ltd make the 10/2 above as well as
a 16/2 and a 12/4 with all the inherent flexibility
and quality customarily found in big studio mixers.
Most of our mixers are constructed to meet the
varying demands of the customer, perhaps we can
do one for you: Prices start at £365 for the basic
10/2 + YAi @ 8%.

MAGNETIC TAPES LTD.
Chilton Works, Garden Road, Richmond

Surrey TW9 4NS - 01-876 7957

DESIGN and MANUFACTURE
ELECTRO-MECHANICAL

PONENTS, including

JACK

of
COM-

CONNECTORS

Vik

a range of
INSTRUMENT KNOBS

Radio and tuner
DRIVE SPINDLES

PRECISION STAINLESS
STEEL

.1 -',,  s,
.

e g '' 4

Ia a 111 II
0 0." 0
S 0 44)

fik

CABINET MOULDINGS

40* II KNOBS

SWITCHES

and HIGH QUALITY
MOULDED
asitti:*

with various length and pulley
combinations

Ille-anted
prrrircs im BURNHAM ROAD, DARTFORD, KENT DA1 5BN Telephone: DARTFORD 21333

. ...
-WW-I20 FOR FURTHER DETAILS



What have Quad been up to recently?

Current Dumping that's what
Current Dumping is not East Anglia's

answer to the black pudding but the name
given to a totally new power amplifier
circuit developed by QUAD.

A current dumping amplifier basically
consists of a low power amplifier of very
high quality, which controls the loud-
speaker at all times and a high-powered
heavy-duty amplifier which provides most
of the muscle.

The small amplifier is so arranged - it
carries an error signal - that provided the
heavy duty transistors (the dumpers) stay
within the target area of the required
output current, it will fill in the remainder
accurately and completely.

The reproduced quality is solely depen-

dent on the baby amplifier, which because
of its low power, can be made very good
indeed.

The QUAD 405 is the first amplifier to
incorporate current dumping.

There are no internal adjustments, so
nothing to go out of alignment.

There are no crossover distortion prob-
lems and performance is unaffected by
thermal tracking.

The QUAD 405 offers impeccable per-
formance, reliably and predictably.

Details from your nearest QUAD retailer
or write directly to Dept.WW Acoustical
Manufacturing Co. Ltd., Huntingdon,
Cambs., PET 8 7DB.

QUAD
for the closest approach to the original sound

QUAD is a Registered Trade Mark
WW -0S4 FOR FURTHER DETAILS
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LITTLE WONDER...THE MINITEST IS
The SEI MINITEST has made a remarkable

impact in the pocket -sized multi -range meter
market, by making itself a firm favourite with
discerning people in the industry.

First, the appearance. Diminutive, neat, wipe -
clean plastic cover with pressed steel case.

Controls are simple and easy to use.
Second, the range. The Minitest measures a.c.

PREFERRED
and d.c. voltages d.c. current and resistance over
20 ranges to a sensitivity of 20,000 and 2,000 ohms
per volt d.c. and a.c. respectively.

Third, High Voltage Probes. Will extend the
range to 25kV or 30kV d.c. Ideal for T.V. sets and
similar electronic equipment where source
impedance is high. Little wonder the Minitest is
preferred!

SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works, Barton Lane, Eccles, Manchester M30 OHL
Telephone: 061-789 5081. Telex: 667711 See

WW-III FOR FURTHER DETAILS

A

SPEEDSERVICE
Hard -to -find tubes and

semiconductors are normally
included in our quotations.

We try to give a complete answer.
AEL GATWICK HOUSE HORLEY SURREY RH6 9SU
Telex 87116 Cables Aerocon Telex Horley Telephone Horley 5353

'WW -065 FOR FURTHER DETAILS

debt/LOGIC PROBE 340
r Generates a single minus pulse

of 02;0.05 millisecond.
Built-in pulse generator
RED & GREEN -LED APPLIED LOGIC LEVEL INDICATOR
 Wrong polarity & overload protectors provided
* Detection of the peak value of input waveform
* Open circuit or faulty IC can be detected
* All logic levels are visible at a glance
* Unique high/low level probe

For use in
detecting T77.

OR Dip -flop
and other pulse

airlifts

Each £14.00
including pp F VAT

Discounts for quantity

1

ASSOCIATES LIMITED
52 Silver Street, Stansted, Essex. Tel: 102791814929. Telex: 81675 Jaylamps.

naim auco
the power amplifier

BE FAIR TO YOUR MUSIC
Reproduction of

sound and its acceptability
is dependent on a combination
of physical parameters not yet
fully explored. We believe that

only a compatible combin-
ation of specifications will

enable a system to

reproduce music. We
have taken care that the
NAC 12 and NAP 160 pre
and power amplifier will do
so faithfully, while accepting
the output of any pickup
cartridge and driving
any loudspeaker.

Naim Audio Ltd. 11 Salt Lane, Salisbury, Wilts. Tel:1072213746

WW -077 FOR FURTHER DETAILS
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SUBJECT: Toroidal Cores -Data Sheets
USE: RF Coils, Chokes, Filters,

Transformers

FREQ: To 200 MC.
SOURCE: Micrometals

MICROMETALS
228 N. SUNSET, CITY OF INDUSTRY, CALIFORNIA 91744

(213) 968-4718

WW -061 FOR FURTHER DETAILS

Teonex are
better known abroad...

because we don't sell
in the U.K.

Electronic valves (a really comprehensive
range), semi -conductors (a wide variety),

integrated circuits.
Teonex offers more than 4,000 devices.

They are competitively priced and they are
superlative in performance. because the company

imposes strict quality control. Teonex concentrates
entirely on export and now operates in more than
70'countries, on Government or private contract.
All popular types in the Teonex range are nearly

always available for immediate delivery.
Write now for technical specifications and prices
to Teonex Limited, 2a Westbourne Grove Mews,

London W112RY, England.
Cables: Tosuply London W11. Telex: 262256

TEONEX]

ELECTRONIC VALVES + SEMI CONDUCTORS

for Teonexport only
WW -104 FOR FURTHER DETAILS

Gardners

The Best
of British

ENCAPSULATED POWER SUPPLIES
 tea -1 DC Input - NV Converter Series

octic Fully stabilized
-.- Input/output isolation

I

Short circuit protection
I Fully shielded, low radiation

Commutation spikes less than 20 mV P -P

Cat No. Nominal DC
Input Voltage

OUTPUT
Volts Amps

TYPICAL
REGULATION (Volts)
LINE LOAD

NV7300 5 2x15 0.25 006 006
NV7308 5 180 0.05 2 5 2.5
NV7312 12 5 1.00 005 .024
N V 7314 12 2x 5 1.00 005 .024
NV7317 12 6 1.00 009 021
NV7319 12 2x 6 1.00 009 .023
NV7323 12 2x12 0.50 014 .011
NV7328 12 2x15 0.50 019 011
NV7336 12 24 0.5 07 09
NV7342 24 5 1 00 004 .024
NV7344 24 2x 5 1 00 004 024
NV7349 24 2x 6 1 00 008 023
NV7353 24 2x12 0.50 010 012
NV7357 24 15 1.00 024 .021
NV7358 24 2x15 0.50 015 .012
NV7366 24 24 0.5 07 .09
NV7368 24 50 0 25 3 2

NV7372 50 5 1.00 002 024
NV7383 50 2x12 0.50 .007 011
NV7388 50 2x15 0.50 010 .012
NV7396 50 24 0.5 07 .09
NV7398 50 50 0.25 3 .2

Based on ambient 20°C, 100sq. in heatsink
 modules facilitating polarity changes

Additional designs are fully described in GT.218.

AC Input - Minimod Series
P.C. mounting interchangeable
with most American types

 Linear stabilization
6001"1

Foldback current limiting
 Wide temperature range
 Modules available for U.K. 1,

(210-250v), European (200-
240v) and American (106-121v) requirements

 Supply Frequency 50-400Hz

Type
number

OUTPUT

Voltage' Amps

Short Circuit
Current mA
(Typical)

% Regulation
line & load
(Typical)

PUO1 5 0.5 370 0.3
PU02 5 1.0 770 0.5
PUO3 15-0-15 0,10 37 0.1
PU04 15-0 15 0.20 84 0.1
PUO5 12-0-12 0.12 45 0.1
PU06 12 0 12 0.24 120 0.2
PUll 18 0 18 0.15 50 0.1
PU10 15 0.10 37 0.1
PU12 12 0.10 45 0.1
PU13 18 0.065 23 0.1

 Voltage tolerance 5v models ± 0.1v All other models ± 0.2v.
Nickel -Cadmium Cell Charger Units

Constant current outputs permitting up to 10 cells to
be charged in series. DC INPUT - NV7304 AC INPUT PUO7

ALL UNITS DESCRIBED ARE NORMALLY AVAILABLE
FROM STOCK. SPECIAL DESIGN SERVICE. CUSTOM
BUILT UNITS FOR APPLICATIONS REQUIRING
DIFFERENT SPECIFICATIONS ARE PRODUCED AS
PART OF OUR STANDARD SERVICE. TRY US FIRST.

16.rdKer--s)
Gardners Transformers Limited
Christchurch Dorset BH23 3PN
Telephone 0201-5 2284
Telex 41276 Gardners XCH

111116.
Approved manufacturers of
electronic transformers, modular

power supplies, inverters and converters to Defence Standard 05-21
WW -!02 FOR FURTHER DETAILS
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DEMA
ELECTRONICS
INTERNATIONAL

ELECTRONIC COMPONENTS DISTRIBUTOR
FOR INDUSTRY AND HOBBYIST

MONTHLY SPECIALS - Free Data included on Calculator and Clock Chip.

CT 5001 40 Pin 12 Dig 4 Funct. Chain up Fix Dec Cal £ 1.49 3/3.95
CT 5002 Same as 5001 only Battery Operated 1.49 3/3.95
CT 5005 28 Pin 12 Digit 4 Function w/Memory 2.25 3/5.95
5314 Pin Clock Chip 3.45 3/8.95
ICL 8038 Funct. Gen. Volt Controlled Oscill, Sinc. Sq Tri Output

Oscillator, Sine, Square, Tri Output 14 Pin 1 95
1101 256 Bit Ram Mos. 1 25 3/2.95
1103 1024 Bit Ram Mos. 2.25 3/5.95
2102 1024 Bit Static Ram 3.50
555 Timers £0 40 556 Dual £ 0.70

TTL 7400 SERIES
7400 £ 0 11 7440 £ 0.11 7485 £ 0.85 74155 E 0.59
7401 0 11 7441 060 7486 0 24 74156 0.59
7402 0.11 7442 0.55 7488 2.50 74157 0.70
7403 0.11 7443 0.75 7489 1.50 74158 0.70
7404 0.13 7444 0.75 7490 0 73 74160 0.85
7405 0.13 7445 0.70 7491 0 71 74162 065
7406 0.24 7446 065 7492 0 39 74163 0.85
7407 0.24 7447 0.75 7493 0.39 74164 0.25
7408 0.12 7448 0.69 7494 0.42 74165 1,25
7409 0.12 7450 0.11 7495 0.51 74166 1.15
7410 0.11 7451 0.12 7496 0.55 74170 1.65
7411 0.16 7453 0.12 74100 1.25 74175 0.85
7413 0.26 7454 0.12 74107 0 25 74180 0.85
7416 0.25 7460 0.11 74121 0 25 74181 265
7417 0.25 7470 0.25 74122 0.35 74182 0.85
7420 0.11 7472 0.21 74123 0.49 74192 060
7426 0.22 7473 0.26 74145 0.85 74193 0.90
7430 0.11 7474 0.26 74150 0 75 74194 0.95
7432 0.22 7475 0.37 74151 0 57 74195 0.80
7437 0.24 7476 0 26 74153 0.59 74198 1.70
7438 0.24 7483 0.65 74154 1 15 74199 1 70

HIGH SPEED 74H00
74H00 £ 0 16 74H20 £ 0 16 74H52 £016 74H72 £0.26
74H01 016 74H21 0.16 74H53 016 74H74 0.28
74H04 0.16 74H22 016 74H55 0 16 74H76 0 28
74H08 0.16 74H30 016 74H60 016
74H10 0.16 74H40 016 74H61 016
74H11 0 16 74H50 016 74H62 0 16

CMOS 4000 SERIES
4000A E 0 21 4014 E 1 10 4028 £095 4073 E 0 29
4001 0 21 4015 1 10 4030 0 50 4075 0 29
4002 0 21 4016 0 55 4042 0 95 4078 0.29
4006 0.90 4019 1 10 4049 0 48 4081 0 29
4007 029 4020 1 15 4050 0 48 4082 0 29
4008 1.30 4021 1 10 4066 0 75 4528 0.85
4009 0 49 4023 0 21 4068 0 29 4585 1 20
4010 0 49 4024 0 85 4069 0 29
4011 0.21 4025 0 21 4071 0 29
4013 0.29 4027 0 75 4077 0 29

DTL
930 E 0 10 1936 £0 10 9441 E 0 10 9621 E 0 10
932 010 1937 010 1946 0 10 1963 0.10

LINEARS
LM300 1099 £ 0 45 340U 1092 £ 1 25
301 V DIP 0.25 380 A DIP 80
302 T099 045 546 V DIP 0.51
304 To 100 0 50 550 A DIP 0.55
305 1099 0 60 555 V DIP 0 45
307 V DIP 0 38 556 8 DIP 0.75

T099 0.45 560 B DIP 2 55
308 A DIP 0 65 561 B DIP 2 55

T099 0.90 562 B DIP 2.55
3096 103 1 45 565 A DIP 1 45
311 V DIP 0.90 566 V DIP 1.50
320K TO 3 NEG 567 V DIP 1 60

5 2.12,15 1.25 709 A DIP 0 22
324 A DIP 1 07 710 A DIP 0 25
3413K T03 2.10 711 A DIP 0.30

12V 1 AMP 723 A DIP 0.38
V - Mini Dip A = 14L'Dip B = 1 4L Dip
Data sheets supplied on request Add 20

739
741

747
748
5556 114561
5558 114581
ULN 2111
LM3900
75450
75451
75452
75453
75454

ea excepted as noted

A MP £065
V OIP 022
A DIP 044
V DIP 025
V DIP 065
V DIP 0.65
A DIP 0.95
A DIP 035
V DIP 045
V DIP 045
V DIP 045
V DIP, 045
V DIP 045

MEMORIES w/DATA
1101 256 Bit Ram Mos E 1.95
1103 1024 Bit Ram Mos 2.70
7489 182251 64 Bit Ram TTL 1.50
8223 Programmable ROM 2.50
5260 1024 Bit Ram Low Power 1 95

LEDS
MV 5020 Jumbo Red or Clear
MAN I Red 7 Seg 270"
MAN 3A Red Seg. 127
MAN 5 Green 7 Seg. 270
MAN 6 6 Solid Seg.
9 Digit Array Fairchild 37

with clear magnifying lens

£ 0 15
1.30

35
1.75
2.50

295

MIN
ORDER

E 2.5

CALCULATORS & CLOCKS w/DATA
5001 Cal Chip E 1 95
5002 Cal Chip
5005 Cal Chip
5311 Clock Chip
5312 Clock Chip
5313 Clock Chip
5316 Clock Chip
Data only for any of above
Refundable Against Purchase

195
295
295
295
295
395
050

10% Discount on
orders over e 10

15% Discount on
orders over £ 25

TRANSISTORS
2N 2219A TO5
2N 2222 1018
2N 2369 T018
2N 2905A 105
2N 3227 T018

£ 0.37
0.15
0.10
0.38
0.32

2N 4124 1092 0 10
2N 4126 1092 0 10
2N 4401 1092 0.10
2N 5225 1092 0 10
2N 5226 1092 0.10

ALL ITEMS NEW BRANDED SUBJECT TO
MANUFACTURER'S GUARANTEE.

PRICES AS LISTED ARE IN BRITISH POUNDS &
PENCE. SEND BANK CHEQUE OR PERSONAL
CHEQUE WITH ORDER. ENCLOSE RECEIPT IF
INTER. POSTAL MONEY ORDER IS USED.
MASTERCHARGE, BANKAMERICARD
ACCEPTED. CABLE DEMAFLINTL.

DEMA Electronics International
P.O. Box 407A San Ramon, CA 94583 U.S.A.

SHADED 4 POLE AC MOTORS
Slow drive speed.
Smooth running and freedom from 50 Hz vibration.
Low magnetic leakage field.
No electrical interference.
Speed torque characteristics adaptable to individual requirements.
Full load power up to 4 watts.
Particularly suitable for tape recorders, record players,
instrumentation.

Also DC Motors up to 10 watts output

A. D. Bayliss &
PFERA WORKS
REDMARLEY
GLOUCESTER GL19 3JU

Son Ltd.
Tel. Bromesberrow 364 & 273

STD 053-181-364 & 273

WW -117 FOR FURTHER DETAILS
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Servodata Limited
Advanced Technology
in Servo Control Components

DC Torque Motors and Tachometers

* High performance, brush and brushless versions and
complementary tachometers.

* 840 Standard Models ranging from 15 oz -in to 120
lb -ft.

* Military, Industrial or Space Qualified models are
already used by most European Nations.

Servodata
Is able to offer a technical design service utilising
these devices in control systems as well as
supplying amplifiers, solid state synchro /resolver
to digital convertors, readouts and other servo
control transducers.

Servodata Limited
Highclere,Newbury
Berkshire RG15 9PU
Telephone Highclere (STD 0635) 253579
Telex: 847054

WW -020 FOR FURTHER DETAILS
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EF3-04 Low Pass
Cut-off frequency variable from 0 1Hz to 100kHz

EF3-03 High Pass
Cut-off frequency variable from 0 1Hz to 1001042

EF3-02 Low Pass
Cut-off frequency variable from 0 01Hz to 10kHz

EF3-01 High Pass
Cut-off frequency variable from 0 01Hz to 10kHz

EF3 Basic Main Frame

There's more scope
in Scopex

The Scopex 4D25 is a portable 25 MHz
dual -trace instrument suitable for all
laboratory and field applications. It features a
guaranteed measuring accuracy of 3%- and
ypt at £225* is in a price bracket iwi6w any, -
comparable instrument. Check these features
and see why the 4D25 is a must for the
discerning buyer.

*DC -25 MHz, full screen
*3% accuracy
*Signal delay (both channels)
*One control for Trig Level and Polarity
*Timebase 200ms to 200ns

x 5 expansion
*Sensitivity 50V/cm to 10mV/cm

C 0 P E X Write or telephone today:-
Scopex Instruments Ltd., Pixmore Industrial Estate,
Letchworth, Herts. Tel: Letchworth (04626) 72771

*UK List ex VAT
WW -005 FOR FURTHER DETAILS

BARR & STROUD MODULAR
FILTERING

Now FOUR Modules-
and more to come!
The introduction of our EF3 Electronic Filter
System was a breakthrough in electronic filtering,
a System with options and interchangeability.

Now we introduce two additional modules to
extend the scope and versatility of the EF3. To
appreciate fully the technical and economic
merits of the EF3 System you ought to have our
detailed literature which we will be pleased to
send. Continuing development of the EF3 System
means that we will be announcing yet more
modules in the near future.

Send now for full details to :

BARR ANA
Glasgow and London

Barr & Stroud Limited,
1 Pall Mall East, London SW1Y 5AU.

Tel : 01-930 1 541 Telex : 261877

WW -106 FOR FURTHER DETAILS
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SHEET METAL
PUNCHES

FOR QUICK CLEAN HOLES

'MU
F-1

 Easiest and quickest way of punching
holes in sheet metal (up to 1.625mm).

 Simple operation  100% British

 Burr -free holes - no jagged edges

 57 Metric and Linear sizes

Used all over the world by: Government
services - Atomic, Military, Naval, Air, G.P.O.
and Ministry of Works; Radio, Motor and
Industrial manufacturers, Plumbing and Sheet
Metal Trades, Garages, etc.

Wholesale & Export enquiries to:

"QMAX"(ELECTRONICS)LTD
44 PENTON STREETLONDON N190A Tel 01.2782500

Wireless World, November 1975

21' EXHIBITION

INTIBILICTRONIC

COMPONENTS

MEASUREMENTS

CONTROL

REGULATION

INSTRUMENTS

SYSTEMS

BRUSSELS - HEYSEL
HALL 8

25th to 29th november 1975
from 10 a.m. to 6 p.m.

WW -031 FOR FURTHER DETAILS
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Semiconductor

Data ?
ESSENTIAL FOR ALL
TESTING, INSPECTION
AND MAINTENANCE.

THE SEMICON
10. INTERNATIONAL TRANSISTOR INDEX

1975/6 (6th Edition) NOW AVAILABLE

Easy reference alpha -numeric listings of about 24,000 transistors
of international origin, European, Japanese, USA etc.. Maximum
ratings and basic characteristics. 400+ pages of invaluable data.

EXTENSIVE SUBSTITUTION GUIDE
CV & BS NUMBERED DEVICES

TERMINATION OUTLINE DRAWINGS
ALTERNATIVE

MANUFACTURERS
AND AGENTS ADDRESSES

ORDER NOW, £10.60 includes postage in the UK
(Elsewhere £11.90 by surface mail)

FROM
SEMICON INDEXES LTD

2(W) DENMARK ST. WOK INGHAM, Berks. RG11 2BB
Tel: Wokingham (STD 0734) 786161

This is Vol.1 of the Semicon Index Series.
Vol.2 (Diodes & SCRs) and Vol.3 (ICs) available soon. Same price

ORDER NOW AND AVOID DISAPPOINTMENT
WW - 088 FOR FURTHER INFORMATION

1.11.111\Akeel meteronic

OSCILLOSCOPES
 BATTERY PORTABLE
 10 MHz BANDWIDTH
 0.1 uS-0.1 Sec. TIME -BASE
 SINGLE AND DOUBLE BEAM
 PRICES FROM f95

meteronic ltd.
114/116 Shipbourne Road

Tonbridge, Kent
Tel. Tonbridge 61448

WW -025 FOR FURTHER DETAILS

39X

FOUR CHANNEL

Recorder . £385
Replay only £237
VAT and carriage extra

A new rugged four channel recorder for industrial
or university use mounted in an Imhof steel
case size 21" wide x 19" x 10" high overall.
Weight 25Kg.

In line record and replay heads with ability to erase
and record on individual tracks. Mk. 5 Brenell Deck - 33/4, 71/2 and 15 i.p.s
81/4" spools - 1/4" tape - --Papst Motors.

This equipment, which has simple controls, is specially designed for reliability and easy
maintenance. All the amplifiers plug in. Features include jack sockets for input and
output lines on the front panel with extra D.I.N. sockets at the back. Built in four x
8 watt power amplifiers available. Price £46

DEIMOS LIMITED
Simmonds Road, Wincheap, Canterbury, Kent. Tel. 0227 68597

E4fTLCON

magnetic shields
soft magnetic alloys

and cores

SHIELDS We manufacture a wide range of Mumetal
shielding cans and boxes and fabricate
shields for CRT's, transformers etc.,
to customers' own designs. These are
made to the highest standards and
have optimum properties (as sole
UK/European manufacturers of Mumetal
we have years of experience). For
large quantities we recommend the
'Telform' process which provides
maximum uniformity, extra close
tolerance and maximum performance.
For 13 En D and prototype work - try
'Telshield', do -it yourself, wrap-
around foil. Supplied in handy
packs costing around £5.00- it's
simple and quick to use.

ALLOYS
Typpcal
magnetic
PPopepPes

Imps, 44.room
porno:MA.1y pe.n.eaboloy

(dc pi. I

Saturaipon
ferric

induction
(Tesla P

Remanence. 8 ppo,
floor saturation

Pies.,

CpArcpyoy liystelesps Cope
H, Toss a, Bsat Poop

(A/cn)(..I/m PCcycle) I CP

P.Sunsets1 55 000 2x0000 0 77 0.37 1.0 3.2

.,

350
%lump...181os 68 000 300 000 0.77 0.37 0.8 1.3 350

Superrournetal 127 000 350 000 0.77 0.4 0.55 0.9 350

OPP5oppumelal 0.8 0.7 2.4 7.5 350
Saonumelal 65 000 240 000 1.5 0.7 2.0 12 550
Radpometal 50 6 000 30 000 1.6 1.0 8.0 40 525
Super Rodponpetal 11 000 100 000 1.6 1.1 3.2 20 525
Pachomelal 36 3 000 20 000 1.2 0.5 16.0 76 275
Hy, ho RacIpometal 3 500 60 000 1.4 1.0 8.0 45 525
Hypern Radionsolal 70 000 1.5 1.35 8.0 50 525
siCIR Alloy 100 000 1.kl 1.5 10 65 525

Pemendur 1 000 7 000 2.35 1.5 135 1 270 975

Supeonenclut 70 000 2.35 2.05 19.0 170 975

Permandur 24 250 2 000 2.35 1.65 950 925

v.calloy 1.5 1.0 20 000 12 x 104

CORES

We manufacture a wide
range of strip wound, high
permeability cores in the
Mumetal, Radiometal, Permendur
and HCR groups of alloys.
These cover a wide range of
applications including` current,
pulse, telecommunication, earth
leakage transformers, relays,

magnetic amplifiers, synchros,
high speed generators, and

transducers. All Telcon products
are made to the highest standards 

and undergo stringent testing
before despatch.

TELCON
Telcon Metals Ltd. Manor Royal,
Crawley, Sussex, Crawley: 28800

WW -112 FOR FURTHER DETAILS
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It's New
It's Versatile
It's from Telequipment
Yes indeed !, yet another addition to Telequipment's range.
This time it's a series of low cost, true dual beam oscilloscopes.
Setting new standards for high performance, versatility
and value, the 63 series will appeal to the most budget,
conscious of organisations.
Designed to meet the ever increasing demand for low cost
15MHz oscilloscopes with plug -ins, the 63 series
offers the choice of 5 different vertical amplifiers
which include a TV monitor, a differential
amplifier and 15MHz general purpose plug -ins
with or without signal delay.
Two main frames are available -the D63
with a conventional c.r.t., or the
DM 63 fitted with a variable
persistence storage tube, both
accepting any combination of
two from the five vertical
plug -ins available.These plug -

ins cover a wide range of
requirements in single, dual
and four channel operation, in
addition to X -Y applications
requiring low phase -shift
characteristics.
UK provisional prices (excluding VAT)
f342-£733 depending on choice of main
frame and plug -ins.
Write now for details and find out the full scope of
Telequipment's 63 series. You won't be disappointed.

Telequipment gives you more scope for your budget

TELEQUIPMENT <0>
Tektronix U.K. Ltd.,
Beaverton House, P.O. Box 69,
Harpenden, Herts.
Telephone: Harpenden 63141
Telex: 25559

Sales and Service throughout the world

T015A 1/75

WW -056 FOR FURTHER DETAILS
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Teletext decoder
Audio Fair

This month's front cover shows a
colour TV receiver displaying a
Teletext page, processed by the
Wireless World Teletext decoder
seen on top of the set (see page 498).
(Receiver lent by Thorn Television
Rentals)

IN OUR NEXT ISSUE

Microprocessors for com-
puter control. What they
are and how they work,
with a table of types on the
market

New audio amplifier
design uses "current
dumping- output transis-
tors and feedforward dis-
tortion correction

Interference from pocket
calculators can cause
trouble. Measurements of
electromagnetic radiation
from three named calcula-
tors

SIXTY-FIFTH YEAR
OF PUBLICATION

ibpa
bonil Bus.essinterna
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When flashover is the danger.

Use EEVspark gaps.

You name it. EEV spark gaps can stop it
from happening.

Our range covers any voltage from
400-40,000V and handles powers up to
15 kilo joules:Types are available in glass or
ceramic envelopes.

EEV spark gaps are very rugged and
will work in any environment, unaffected by
dust, damp or atmospheric changes.They are
also compact, consistently dependable and
long-lasting.

We make 2 -electrode and 3 -electrode
types, and the whole range covers many
applications including

Photograph courtesy of C.E.G.B.

Flash -over protection. Crowbar protection
circuits. Protection from transient phenomena.
Protection circuitry for s/c drives for
thermionic tubes.

Capacitor discharge circuits.
Firing circuits. Relaxation oscillator
circuits for gas ignition equipment.
Quench circuits.TIG welding
equipment.

For data and any help you need,
write or 'phone EEV at the
address below.

Right. X Q40i1, a crowbar protection device and
GX[40, tor protection circuits in ground/air
communications equipment.

EEVand M-OV know how.
THE M -O VALVE CO LTD. Hammersmith. London. England W6 7PE. Tel: 01-603 3431. Telex: 234356. Grams. Thermionic London.

ENGLISH ELECTRIC VALVE CO LTD. Chelmsford. Essex: England CM1 20U Tel: 0245 61777. Telex: 99103. Grams: Enelectico Chelmsford. D'Ug.:

WW -028 FOR FURTHER DETAILS
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Qa Da navox
INTERNATIONAL
DANAVOX (GT. BRITAIN) LTD.
"BROADLANDS" BAGSHOT ROAD.
SUNNINGHILL, ASCOT, BERKS.
TEL: 0990 23732/6: TELEX: 84584

of research.. "on components and accessories for dictating
machines, tele-communications, hearing aids
and electroacoustic equipment etc."

STANDARD &
SUB -MINOR
EARPHONES

D'ANASONIC
INDUCTION AUDIO

LOOP
RECEIVER

ww-ef? FOR FURTHER DETAILS
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'4411b
tkou_sti(Transduwr Co. ltd

Omsk csiliwQrs)

For the

intimate
high quality,

high power
professional

loud -speaker
drive units

12- STD BASS STUDIO BASS
Resonant Frequency 55Hz 35Hz 25Hz
Usable Frequency Response up to 6Khz up to 5Khz up to 3Khz

Power Handling 75 watts nominal (Input Voltage)2

Nominal Impedance
WATTS]

£191 HOUSQ laundry, Strand on (1W QfQQ1, (NiSWi(k,

LORd0144, GRekt Britain, TQI:01-995 3654.
WW - 119 FOR FURTHER DETAILS



A WORLD HOST FROM

CAMBRIDGE AUDIO

moms kr ft*,

THE NEW P60

INTEGRATED

STEREO AMPLIFIER
Low profile design only 2" high.
Recording with or without tone

correction.
*Peak level indicator for tape recording.

Suitable for continual high power
operation.

Dual independent tape operation.
*Light Emitting Diodes for level monitoring

in main and pre -amplifiers.

Toroidal mains transformer.

rv.wu, We ,a,rte heoaptx..., ,.,w.. .40"$ 
e.r...1 ill

normal

Facilities for three tape recorders.
*Separate main and pre -amp gain
controls.
Fully protected output stages.
RIAA phono correction unaffected by
cartridge inductance.
Ultra low distortion circuits.

"New tape monitoring, A- B and A- B -C
facilities.
International state-of-the-art circuitry
from Cambridge Audio in Britain.

*To the best of our knowledge these features have never been included in a comparable amplifier hitherto.

Cambridge
Audio

for people who listen to music

Cambridge Audio Limited
The River Mill, St. Ives, Huntingdon PE17 4EP

Telephone: St. Ives 62901

Cambrodpr P60

WW -086 FOR FURTHER DETAILS
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Programmable calculator
NEW! Sinclair Scientific Pr(
Three or four years ago, personal
scientific calculators revolutionised
the work of scientists, engineers and
mathematicians.

With a wide variety of pre-
programmed functions -logs, trig,
-1/Tc, x, x2 and many more complex
functions -they took a lot of the
drudgery out of calculations.

They were expensive.
But they were infinitely faster and

normally more accurate than slide
rules or tables.
Programmable calculators -
unlimited power
Personal scientific calculators had
limitations: the number of
functions was determined by the
number of keys that could be
crammed onto a keyboard; and
every extra function meant
extra cost.
Programmability overcomes
both limitations -and makes
a calculator vastly more
powerful. With a
programmable calculator,
the number of functions
which can be performed
is unlimited.

It becomes a true
miniature computer.

Functions and features of the
Scientific Programmable
Keyboard -entry programmability
Programs up to 24 steps entered simply by
keying in a sequence equivalent to
calculation. No program takes longer
than 30 seconds to enter.
Scientific notation
Full scientific notation, with floating-point
entry option. Post -fixed operators (reverse
Polish) for convenience in handling
complex calculations. Exponent range:
10 -g9, to 10.99.
Log and trig functions
Sin, cos, arctan (radians); logo, antilog ,o;
other functions immediately derivable.
Mathematical functions
+, -, X,

, x2, sign change
Three -function memory
Store, recall, exchange.
Program store can be used to give up to
three extra memories.
Large green display
Mains/battery option
Program library
Over 400 standard programs.
Orie-year, no -quibble guarantee
Size
156 mm X 77 mm X 33 mm. Weight: 200 g.

Sinclair Scientific Programmable:
fastest, cheapest, most convenient
The two or three personal scientific
programmable calculators on the
market so far have cost hundreds
of pounds.

The Sinclair Scientific
Programmable is a technological
breakthrough.

Sinclair Scientific
Programmable -a personal
computer for under £30
The Sinclair Scientific Programmable
is startingly good value.

It represents a tremendous design
achievement: all the functions of the
calculator are packed onto a single
chip -an outstanding example of
large-scale integration.

Other calculators use up to five or
more chips -expensive to produce,
and expensive to assemble.

The unique single Sinclair chip
means that the Scientific
Programmable -the fastest personal
scientific calculator in the world -
can be sold for £29.95 including VAT

As a straightforward scientific
calculator, it's remarkable. It gives
access to the full range of scientific
and mathematical functions. It uses
true scientific notation. And it's the
fastest personal scientific machine
on the market-al/functions are to all
intents and purposes instantaneous.

It has an exceptionally convenient
19 -key keyboard.

It's completely self -contained -
even program -entry takes place
through the keyboard.

taiiI1LAVIt
And it costs only

//7 £29.95!

10 -day no-oh
There's a lot more to this remarkable
machine -far more than one
advertisement can describe.

You need to see it and handle it...
to program it yourself in a few
seconds to save you hours...to check
its performance against tables and
graphs...to see the full range of
standard programs.

It's not everybody's calculator -
and as yet, it's not in the shops.

So we're offering you a 10 -day
trial. Use the order form below and
send us a cheque or your Access,
Barclaycard, or American Express \
number. We'll send you a calculator
direct. Or if you prefer, phone your
credit card number to Ann Dent on
St Ives (0480) 64646.

Use it for 10 days -and if you don't
feel it's £29.95 well spent, send it
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'dramatic breakthrough!

grammable. For underE30!
Programmability -what it is...
what it offers
Any calculation consists of a series of
operations performed on constant or
variable numbers.

With a non -programmable
calculator, every step demands at
least one key -stroke.

With a programmable calculator,
constants and operations can be
stored in the right sequence in the
calculator, ready to operate on the
variables as they are entered.
(The calculator becomes a miniature
computer.)

The task of the operator is reduced
to entering the appropriate variables
at the appropriate points.

Programs may be taken from the
program library or devised by the
operator, Either way, they are entered
simply by keying in a sequence
equivalent to the calculation.

This means
1. unlimited power -any function can
be entered as a program;
2. enormous time -saving -for
repetitive or iterative calculations
only the variables need be entered;
3. consistent accuracy -eliminates
risk of operator error during program
execution;
4. flexibility. The Sinclair Scientific
Programmable offers the choice of
mains or battery operation -and once
programmed can even be given to an
operator who does not understand
the program.

;ration offer.
back. We'll refund your money
without question.

There's nothing to lose, and so
much calculating time to save.
Post the coupon today.

Operating9
instruct'

the Scientific Programmable saves you time

This is most evident in repetitive calculations
and in iterative procedures like the Newton-
Raphson method of successive approxi-
mation.

Typical examples of repetitive calculations
1. An electronics engineer needs to plot the
theoretical output waveform of a long tailed
pair with current source tail for a sine wave
input of peak value V pk.

sv
e

e. 21

The change of output current is described
by the formula:

(100-I) where $V is in mVsv
(1060+1)

By storing a 24 -step program, from the
program library, he can rapidly construct a plot
of the output waveform by entering V pk in
mV plus a series of linear steps corresponding
to the time axis of the graph.

With no further instructions, the machine
calculates the sinusoidal input waveform,
applies it to the transfer function given, and
displays the normalised change in output
current.

If the calculation had to be performed step
by step each time, graphing any substantial
number of values could take hours. With the
Scientific Programmable, each plot is
instantaneous.

2. An accountant raising a loan may have a
number of quotations giving different repay-
ment terms and interest rates. He can enter a
standard program from the program library to
calculate annual repayments for any number
of combinations in a matter of minutes.

Typical example of iterative process
Solve the equation tan x = 1 + x.
By storing as a program the formula for

solution by successive approximation, the
solution can be obtained with high accuracy
in a matter of seconds.

Over 400 standard programs
The procedures above are derived from some
of over 400 standard programs in the Sinclair
program library. Other programs include:

General
Fahrenheit to centigrade
and centigrade to
fahrenheit conversion
Degrees minutes and
seconds conversion to
radians
Finance
Compound interest
Loan repayment
Cashflow
Electrical and
electronic engineering
Field variation from
aerials
Reactance frequency
chart
Transistor noise
minimisation
Determination of values
for ladder attenuators
Statistics
Sample mean
Chi, test
Geometry
Solution of a triangle
Surface area of a cone

Mathematics 
Equation solving
Hyperbolic functions
Evaluation of
polynomials
Roots of quadratic
equations (real and
imaginary parts)
Decimal to binary and
binary to decimal
conversion
Resolution of forces via
parallelogram law
Beam deflection analysis
Critical loading of struts
Moments of inertia of
square section torroids
Thermodynamics
Heat conduction shape
factor of a cylinder
Fluid mechanics
Flow rate in a venturi
Materials
Determination of crystal
spacing from X-ray
diffraction data

...111.-s. Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ.
Tel: St Ives (0480) 64646.
VAI Registration No. 213 61 20 88

1 9 7 5 RegistrationNo 699483

Fo: Sinclair Radionics Ltd, St Ives, Huntingdon, Cambs., PE174HJ.
Please send me (qty) Sinclair *I enclose cheque no for
Scientific Programmable calculators, £
at the introductory price of £29.95 each * Please debit £ to my
(to include calculator, carrying case, *Access/Barclaycard/American Express
battery, mains adaptor, full instructions, account number
program library, VAT, postage and
packing -no more to pay).

I understand that if I return the calculator
and accessories within 10 days from
receipt you will refund my money in full.

Name (please print)

 Please complete as applicable

Address

wwL,1
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M95ED: A Significant
Technological Innovation

Shure now introduces a superb, moderately priced pick-up cartridge with a per-
formance second only to the renowned V-15 Type Ill. The technologically advanced
electromagnetic structure with a newly designed pole -piece virtually eliminates
hysteresis loss. The frequency response from 20 to 20,000 Hz remains essentially
flat. Operating at extremely light tracking forces of between 3/4 and 11/2 grams, the
exceptional trackability of the M95ED enables it to trace the very high recorded
velocities encountered on many modern recordings with the result that in addition
to providing faithful reproduction of the recorded sound, stylus and record wear
are reduced to minimum proportions. The M95ED: A notable addition to the Shure
range with a performance never before available at such a competitive price.

Shure Electronics Limited
Eccleston Road, Maidstone ME15 6AU
Telephone: Maidstone (0622) 59881 SF--IUR

WW -060 FOR FURTHER DETAILS



It's easy to understand
... why B&W invested more than two years' design
and development work in producing this addition
to their range of monitor loudspeakers. Easy that
is, when you hear, and see, the result-the
B&WDM6.

but it's difficult to explain
. . . how a robust three -unit dynamic system can
reproduce sound with transient accuracy usually
achieved only by the best electrostatic designs.

So, if you want to hear and see this new loud-
speaker, contact your B & W Authorised Dealer.
If you would like to receive literature explaining
the principles and complexities of the DM6, drop a
line to us.

B ENV Loudspeakers
B & W Loudspeakers Ltd (Room 6) Meadow Road Worthing West Sussex BN13 10A

B & W DM is the registered trade mark of B & W Loudspeakers Ltd

Tel. (0903) 205611

WW -124 FOR FURTHER DETAILS
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From Canada's largest manufacturer of video monitors, Bell & Howell present
the extensive Electrohome range.

Questions to ask
before buying a video monitor

It's an impressive number of models but what
about the performance?
The performance/price ratio is equally impressive - perhaps
the best in the CCTV business. More than 8o" of the screen
has a resolution capability greater than I,000 lines and on the
large monitors the minimum brightness in the white area is
i3oft lamberts (under accepted test conditions). Other features
include high video input impedance and external sync input.

I need a large screen. For what application has
Electrohome's 23 in monitor been designed?
The long-term reliability of the EVM23 and EVM23AG make
either ideal for surveillance systems in banks, factories and
department stores. They are equally at home in the message
centres of the world's airports, in schools and broadcast
studios. Both models have a durable outer casing and the
EVM23AG has a special tube face to reduce reflections -
important where lights or windows may reflect on to the
screen. Lockable front panels make them ideal for unattended
locations.

What about mounting? I need the utmost
flexibility.
There is no problem. Electrohome have wall and ceiling mount
assemblies that allow a monitor to be swivelled or tilted about
its centre of gravity. For mobile work like presentations and
exhibitions there is an adjustable stand to support the EVM23
at four different heights - 63in, 551in, 54in, and 464in. If your
requirement is for rack mounting versions, all sizes below 23in
are available in rack mount options.

Bell & Howell A -V Ltd.,
Freepost, Wembley, Middlesex HAo 'BR
(no stamp required).

OF BELL s HOWELL

How do I decide the screen size to suit my
application and do Electrohome have a
complete range?
Screen size depends largely on viewing distance and available
space. If the minimum viewing distance is 'oft then you
should use a large monitor - 17in or above. At closer distances
or where space is limited a in or ziin screen may be more
suitable. If you intend TV to teach or persuade, avoid the
mistake of sacrificing visual impact for the sake of economy.
Electrohome's range is one of the most comprehensive
available with seven different sizes from in to 25in (two in
colour).

What facilities do Electrohome's small screen
monitors offer?
To complement this outstanding specification we have not
forgotten the importance of switchable A -B inputs, switchable
underscan, DC restoration and good geometry. Also the wide
input sensitivity range and the input ground (which can be
`floated') will look after less favourable operating conditions.
Input power requirement is also tolerant within
95 -130V/185 -265V, 50/60Hz.

When should I use a colour monitor?
We'll ask a question which will help you decide. Everything
you show on TV will be shown with a purpose. Will colour
help to achieve that purpose ? If so, use colour - and choose an
Electrohome colour monitor because, simply, you cannot make
a better choice. (This is only part of the answer to a complex
question which we would enjoy discu sing 'ith you in proper
depth.)

What about audio? You hav convinced me that
the video signal is first-clas but I need to hear
the sound.
Electrohome haven't overlooked audio, like some
manufacturers. For large -screen monitors, both colour and
monochrome, they produce an add-on audio pod with a
combined 3W RMS amplifier plus speaker unit. It has tone and
volume controls and can handle all common audio inputs.

More questions ? Write to us for the address of your nearest
Bell & Howell Video Centre. You'll get the answers in the most
convincing way possible - by seeing and hearing how
Electrohome's monitors perform.
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Specifications:
the Electrohome monitor range

from Bell & Howell
Models Screen size Specification Individual features

EVM-910
(freestanding)
EVM-91oR 9in (21.7cm)
(rack mounted) 38in2 (245cm2)
EVM-40oR2
(double rack mounted)

EVM- io
(free standing)
EVM-I i ioR
(rack mounted)

in (26.3cm)
6iin2 (393.5cm2)

EVM-1410
(free standing) i4in (32.2cm)
EVM-I4zoR 82in2 (52.9cm2)
(rack mounted)

EVM-1710
(free standing) i7in (41.3cm)
EVM-17IoR 149in2 (961cm2)
(rack mounted)

EVM-23
23in (57.5CM)
282in2 (18 1.9.3CM2)

EVM-23AG

ECV-19P
(colour)

23in (57.5cm)
282in2 (1819.4cm2)

Input sensitivity o.35V - 2V
pp composite or separate
sync. signal (sync. negative).
Resolution in excess of
i,000 lines in central 8o'
of display area at 5ft
lamberts; more than 86o lines
at Soft lamberts brightness;
capability 55ft lamberts in
white area of test pattern
(23in monitor Isoft
lamberts).
EHT regulation, switchable
scan size, DC restoration
and 15Mhz bandwidth
+3dB.

2 video inputs or i video
blanked input plus sync.

Lockable control cover

Special tube face to reduce
reflections. Lockable control
cover

19in (48.26cm)
185in2 (1193.25cm2)

ECV-25P
(colour) 25in (62.5cm)

315cm2 (2032cm2)

Input sensitivity o.5V - 2V
pp composite or separate
sync. signal (sync. negative).
D.C. restoration: keyed
clamp back porch maintains
black level shift to less than
2" of peak luminance from
Io" to 90% APL.
Colour temperature:
65oo` K. Continuously
adjustable to 9300 K.

Lockable control cover

Accessories

ECM -2

EWM-I

Ceiling mount

Wall mount

EVSA-2 Speaker/amplifier pod. 3W
RMS amplifier available for
large monochrome and
colour monitors.

EPC-I Pulse -Cross kit. Allows
VTR users to optimise
tracking and tape tension (EVM-23 only).

13 BELL s HOWELL
WW -097 FOR FURTHER DETAILS
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all the "scopeyou need...
with Dynamco's new 7500

Designed to meet the increasing demand for low
cost 40MHz oscilloscopes, Dynamco's new 7500
offers outstanding value when compared with
instruments of similar specification.

Some of its many features are :-
* 40 MHz band width at 10mV/div sensitivity
* Dual trace -X- Mixed sweep Calibrated sweep
delay* Gated trigger * 3% accuracy -X- Small size-
lightweight and the option to operate from external
DC supplies or clip -on battery pack.

Provisional price £470.00*

With todays demand for first class equipment at
sensible prices Dynamco's 7500 fits the bill.

*Exclusive of V.A.T.

For full details please write or telephone

MOT DYNAMCO Cross Lances Road, Hounslow, Middlesex TW3 2AD Tel : 01-572 5411/20

WW -115 FOR FURTHER DETAILS
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T electronics
Dept. 5, 56, Fortis Green Road,

Muswell Hill, London, N10 3HN.

telephone: 01-883 3705

CD4000AE
CD40014E
CD40024E
CD40064E
CD4007AE
CD4008AE
CD4009AE
CD40104E
CD40114E
CD40124E
CD40134E
CD40144E
CD40154E
CD40164E
CD40174E
CD40184E
CD4019AE
CD4020AE
CD4021AE
CD40234E
CE)40.22AE

CD40244E
CD40254E
CD40264E
CD407.74E
CD40284E
CD40294E
CD40304E
CD40354E
CD40404E
CD40424E
CD40464E
CD40494E
CD40504E
CD40514E
CD4052AE
CD4056AE
CD40604E
CD40664E
CD40684E
C D4069AE
CD40704E
CD40714E
CD40774E
CD4081AE
CD4082AE
CD40854E
CD4086AE
CD4093AE
CD40994E
CD45114E
CD45 284E

19p

19p

19p

£1.59
23p

£1.75
Use

Use

19p
19p

59p
£1 .75
f1.75

55p
£1.29
£1.89

80p
£1 .97
£1 .75

19p
£1.83
£1.26

19p

£2.79
98p 

£1.53
£1.89

7Ip
£1.75
£2.01
£1.49
£2.15

69p 
69p 

E2.78
£2.78
E2.12
E2.39
£1.13

28p
28p 
28p 
28p 
7Ip 
28p *

28P
£1.28
£1.28 '

£1.56
E2.95
E2.36
E1.30

5_99 .0_0_u

17p 14p

17p 149 
17p. 14p 

£1.33  £1.06
19p l5p 

£1.46 El 17

C04049.
CD4050*

17p. 14p 
17p. 14p 
50p 469 *

£1.46  £1.17
£1 .46  E1.17

48p. 44p
£1 .07 93p 
£1.56  £1.25

66p* 53p 
£1.64  £1.31
£1.46  £1.17p 

17p 14p 
£1.53  E1.2?
£1.05 84 

17p. 149 
£2.32  £1.86

82p 65p 
E1.28  E1.02
£1.56 £1.15

59p 47p 
£1.46  £1.17
£1.69  E1.34
£1.24 99p 
E1.79  £1.44

58p. 46p 
58p 469 

£2.32  £1.85
£2.32  £1.85
£1.76  £1.41
£1.99 E1.55

94p 75p 
249. 19p 
249* 19p 
24p. 19p 
24p. 19p 
59p. 47p 
24p 19p 
24p' 19p 

El .06 ' 85p
£1.06 85p 
£1.20  £1.04
£2.46  £1.96 *

£1.79  £1.44
£1.08 879 

3P2 DECADE DWI I.C.

bra la 7 v,

This store-of-the-ort MOS LSI chip contains
all the logic necessary fora 3; decade, dual
slope integrating, automatic polarity detec''ng
DVM Supplied with free data and circuit
booklet. AY -5-3507

OUR PRICE ONLY £6.59.*

(Data and Circuit Booklets alone 20p.)
El

The 4Y51224 tiektock
Another marvel from G .1 . A 16 pin
12-74 hr. Clock I.C. with 25 pin capobility
and low external ports count. Supplied with
manufacturers detailed leaflet E3.95p.(inc
VAT) (Leaflet alone 20p.) Full Kit
(excluding case) ovoilable towards
end of 1975. Phone Clive for details.

MILLARD MODULES
Still make the simplest, highly ,

reliable F F.M. tuner

----- l6(
LP1186 Voractor front end
191185 I.F . Strip
L PI 400 Multiplex decoder

ow me

£5.38
£6.22
£5. 62

Pin Sockets, pins in strips
of 100. Just snip off what
you need. 65p per strip
Dual in line
8 pin 13p. ' 24 pin 269.
14 pin 15p 28 pin 30p.
16 pin 15p 36 pin 39 p

705
8 pin 319

lOpin 35p.

FREE CIRCUITS
Our 8 Page A4 Audio I.C. Booklet
is supplied FREE with purchases of
Linear I .0 .'s worth E1. or more
(35p. if sold alone) Contains circuits
and pin connections
15 Amplifiers 250 rriW to 20 watts
5 Audio Pre -Amplifiers

Tape Pre -Amplifier
Power Driver
Instrument Amplifier (Bifet)
General Purpose Mini Amplifier
D.0 . Controlled Gain Control
Micro -mini radio (2 1.C's)

PHOTO -DARLINGTON
Vceo 25v 2N5777
Vcbo 25v
Vebo 8v

Il 250 mA

Pdf 252°° 'WHe 00 435,

LINE -0-116117

NEW LED Linear Cursors
each device contains 10 light
em( ruing diodes in a 20 pin dual -
in -line package. Ideal for solid
:tate analogue meters or dials
Type 101 RED £2.26.. Complete
with leaflet.

7400
7401

7402
7403
7404
7408
7409
7410
7413

7417

7420
7427
7430
7432
7437
7441

7442
7445
7447
7448
7447A
7470
7472
7473
7474
7475
7476
7482
7485
7486
7489
7490
7491

7492
7493
7495

74100
74107
74121

74122
74141

74145
74154
74174
74180
74181
74192
74193
74196

14.
14p.
14p.
15p
16p*
16p
16p.
169.
29p0

27p

27p.
16p.
27p.
27p
75p 62p
65p 55p
85p 7Ip
81p 759
75p 62p.
95p* 83p
30p. 25p.
24. 2Ip. 17p

30p. 25p.
32p 26p. 2Ip
47p. 39p. 3Ip' 
32p* 24* 2Ip
75p* 62p

£1.30  E1.09 87p
32p 26p. 21p

£2.92  £2.80 £2.10
49p 40p 32p
65p'SSp.45p'
57p 469. 36p
45p 40p 3?p
67p. 55p* 45p

E1.08 89p. 72p

35p* 28p 22p
34p* 28p. 23p
47p 39p. 31p
74. 63p. 53p
68p' 58p 48p

12p 10p

12p 14 
14 10p

12;p 10p *

13p Ilp
13p. I 1p

13p* lip
13p ' I 1p

24p*
22;p
13p.
22;p*
13p 
22!e
22;P*

I 1p

14
I 1p

18p

18p

43p
57p
65p
50p
67p

?op

Sop

£1.62 £1.48 86p
£1.00 83p. 67p
£1.06 88p. 71p

£3.20  E2.50 £1.90

£1.35 £1.14 94
£1.35 .£1.14 90p

EI.64  EI.34 99p

555 (8 pin dip)V 55p *
555 (10-99)0 8Ip 
556 (14 pin dip) £1.29 

703 (RE/IF Amp)
709 (8 pin dip)
709 (T0-99)
709 (14 pin dip)
710 (8 pin dip)
710 (10-99)
710 (14 pin dip)
711(10-99) 5Ip
711 (14 pin dip) 44p

720 (A .M. Radio) E1.76
723 (20-99) £1.09
723 (14 pin dip 74p

741 (8 pin dip 36p
741 (10.99) 43p
741 (14 pin dip) 369
747 (14 pin dip) £1.04
748 (8 pin dip) 42p

748 120-99) 46p

748 (I4 pin dip) 49p

753 (F .M . 1st .1 .F1

£1.08
75491 899 
75492 £1.10

68p
38p
45p
39p
39p
45p
44p

Regulators 100 mA
78105WC (T0-92) 60p

78LI2WC (10-92) 60p
78L15WC 120-92) 60p

Regulators 100rnA
781 05AWC (TBA6254) 90p
78L 12A WC (TBA625B) 909 LM30IT (10-99) 050
781.15AWC (TBA625C1 LM301S (8 pin dip159p

LM301AT(T0-99) 67p

LM30 5(8 pin dip)59p
£1'.355 LM307 T cro-99) 59P

1M307 S (8 pin dip) 57p
£1.351 LM308 T (00-99) £1.96

L.M308 S (8 pin dip) 94
£1.35 1M3084 T (10-99) E7.92

LM3086. S (8 pin dip)E6.90

AY -I-0212
AY -1-5051
AY -5-1224
AY -5-3500
AY -5-3507
AY -5-4007

BH40002

CA2111
CA3045
CA3046
CA3053
CA3065
CA3075
CA3078
CA3080
CA3081
CA3082
CA3089E
CA3097E
CA31 23E
CA3130
CA3401 E
CA3600E

CT7001

E6.93
£1.44

£3.95

E6.59

E6.59

£7.94

£3.01

E1.19
E1.69

88p
59p

El .60
E1.64
E1.26

59p
E1.86
£1.86

(TDA 1200) E2.43
£1.67
£1.76

84p
(1M3900) 68p

E1.44

£5.34

Regulators 500rnA
78M05HC
78M1 2HC
78M15HC
78M181 -1C

78M24HC

Regulators IA
7805KC (10-3)
781 2KC (10-3)
7815KC (T0-3)
7818KC (T0-31
7824KC (T0-3)

£2.09
E2.09
£2.09
E2.09
£2.09

RegUlatois 14
7865UC (20-220) £1.72
781 21JC (T0-220) E1.72
7815UC (T0-220) E1.72
7818UC (00-220) £1.72
7824UC (T0 -220E1.72

IC L8030 E3.52

L00511 (T0.3)
L03611 (T0.3)
L03711 (10-3)
1129 (SOT -32)
1.130 (501-321
L131 (501-32)

LM309K
LM33 9

LM370N
114371

LM372N
LM373N
LM377N
LM380
LM381
LA438 2

LM703
LM18 20

£1.46
£1 .46
£1.46

85p
85p
85p

£2.34
£2.25

f2.85
£2.08
£1.99
£2.99
£2.71
£1.25
£1.85
£1.66

68p

£1 .03

LM2111 Ei.12 SN76001N (TAA611) £1 82
LM3900 69p SN76003N £3.30
LM3909 64 * SN7 60I3N £1.98
MCI303L E1.84 SN76023N £1.98
MCI306P 84 SN76 227N(MC 1327) £1.89
MC 1310P £2.39 SN76532N £1.86
MCI3I2 £2.42 SN76544N £1.81
MC 1314 E4.13 SN76550-2(144550189p
MC1315 £4.62 SN76552-2 9lp
MC1327 E1.12 SN76660N(TBA 120) 75p
MC 1330P ' 83p SN76666N (CA30651E1 .12
MC1339P E1.52
MC1350 64p TAA263 £1.50
MC1351 88p TAA300 £2.16
MC1352 88p TAA3104 f1.87
MC1357 £1.57 TAA320 E1.44
MC1358(CA3065) £1.16 TAA350 £2.43
MC1375 £1 .48 144370 £3.45
MC1455 (555T) 62p TAA550 75

MC1456CG El .68 TAA570 £2.75
MC1458CP1 84 TAA700 £5.03
MC1468G £2.18
MC14951. £4.24 IBA' 20S E1.25
MC 1496G 94 TBA231 £1.02
MC3302P E1.50 TBA281 (723) £2.59
MC340I P 74p TBA5000 £3.16

TBA5200 £3.85
MFC4000B 87p TBA5300 £3.27
MFC 40604 74 TBA5400 £3.72
MFC 60304 79p TBA5500 £5.29
MFC 6040 96p TBA560C0 £5.29
MFC6070 £1.66 TBA6?5A E1.03

TBA625B £1.03
MM5314 £4.80 164625C E1.03
MM5316 E9.99

784651 £1.87
MVRSV (10-3) £1.45 TBA7200 £2.79
MVRI 7s/ (10-3) £1.45 TBA7500 E2.79
MVRISV 120-31 £1.45 TBA800 £1.11

TBA810S £1.24
NE5401 E1.25 TBA810AS £1.24
NE546A £1.16 1848 20 84
NE555V 73p 1849200 E4.71
NE556 £1 .29 1869900 £4.71
NE5608 £5.06
NE5618 £5.06 TCA2700 £5.24
NE5629 £5.06 1C4760 £2.16
NE563 £2.96 TCA8000 £7.24
NE565N £2.63 1C48305 £1.04
NE566V £1.87 1C4940 £7.25
NE56N £2.63

TDA1054 £1.50
S14144 £2.09 TDAI 200 E2.43
SL415A £2.75 1041405 80p
514370 £7.50 104141 2 84 
51440 £2.84 TDA1415 84 

TDA2010 T.BA.
SN75491N 88p 7042020 T.B.A.
SN75492N £1 .10

ZN414 Leaflet free with devices( 109 alone I

MC1310 2, 4 6 5 Leaflet free with devices (10P alone)

ULN2I I IA £1.52

ZN414 E1.26

LED DISPLAYS DIGITAL SWITCH
Li tronix Double Digit Uisploys
0.5" Common Anode, 2 R/1-1
Decimal Points
DL721 ± 1.9
01727 0.0 to 9.9
Suitable for Clocks, Metrs,
Instruments, Channel' Indicators
Our price £4.75 each

Low cost Red GoAsP
Motorola MLED 500

in a 1092 package

15p..

NEW

0.33" Litronix DL 707 Series
0.33" Monsanto MAN 50/70/8E0E00
0.33 Xciton XAN 70 Series
0.43. Monsanto MAN 4000 Series
0.63 Litronix 01747 'Jumbo' Series

NOTE

-

1111 Ito 9 El 49 each

j j

BCD encoded digital switch
Reading 0 to 9. Suitable for
digital clock alarm setting
DVM input Scaling etc.

all £1.82. each (Red only)
./ all E1.82 Each Red, green, yellow, Orongel

all £1.49. Each (Red Green, yellow)
V/ /4, all £2.32. Each (Red, Green, Yellow, Orange)

all £242Each (Red only I
Common Cathode as Common Anode (Red anlyl

MAN 4000 Series pin outs ore 14 pin dil the same os MAN 50' 70 and 80 aerie

LIGHT EMITTING DIODES Cooed

Red

Green
Orange
Yellow

Free ap-on plastic retainer

0.125"
die .lens
(T1L209)
1 10' 100'

16p 15p

27p 249

27p 249

3Ip

13p 
22P*
22p*
29p

0.16"
dia . lens

I 10' 100.

27p 24p 22p.
33p 30p 27p
33p 30p 27p.
35p 32p 29p*

dia. lens
(MLED 650)
I' 10' 1000

18p 14 14p 
30p 27p 25p 
30p 27p 25p 
35p 33p 30p 

Our Bulk Buying Power enables a
repeat of our Special Offer

0.33; (LIT 707) 90p.(inc VAT/
0.63 (LIT 747)£1.99 .(inc . VAT.)

OPTOISOLATORS
ILI 4N25 or TILII6
6 pin industry standard package
2.5KV isolation £1 .00

MAINS TRANSFORMERS
Secondaries

6-0-6V
9-0-9)./
12-0-12V
20-0-20V
24-0-24V
28-0-28V

100 mA
100 mA
100 mA

1 A

500 mA
1 A

97p. 
97p.
97p

£4.55
£2.48
£6.18

0-9-17 V
0-1 2-15-20-24-30V
0-24-30-40-48-60 V
0-19-25-33-40-50 V

PP

(A

£1.95 .4 £2.27
£2.48. £4.15.
£5.18 * E7.02

£2.70 * £3.40 41 £4.53

IA 2A

on transformers 10% of price min. 20p

4A

£2.64

-

VAT INC
Items followed by a
nc. VAT or 8%

all others include 25%

Overseas Customers
deduct 2/27 f orn 
items. 1/5 from others

Postaae es pocking 20p.

Orders for over £6. post
free. Except transformers

Data Sheet and photocopy service ovailoble 14. per page

WW - 108 FOR FURTHER DETAILS
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TRANSISTORS Type Prt,, (,), Type Pece I 9 Type Axe I ,) Type Pece I7, Type P,, (% DIODES THYRISTORS. TRIACS AND TRIACS
Type Pnce (V' '

Type Price (9 BD115
80123

0.85
0.98

8F273
BF336

0.16
0.35

C106F
C111E

0.43
0.561

ZTX310
ZXT313

0.10
0.12

253790 4.15
2N3794 0.20:

Type Pnce I.)

44113 0.15 WITH TRIGGER
AC107 0.35 BC119 0.29 80124 0.80 BF337 0.35 CRS1 140 0.75' ZTX500 0.17 253819 0.35 44119 0.09
AC117 0.24 BC125 0.22 1301305 1.42 13E458 0.60 CR53/40 0.95 ZTX502 0.17 253820 0.49 44129 0.20 IF VRM 50V 100V 200V 400V 600V
AC126 0.25 80126 0.20 80131 0.45 8F459 0.63 D4ON1 0.45 ZTX504 0.42 253823 1.45 A4143 0.10 3A -/- /- -/28/30 -/34/36 -/50/52 -/66/70AC127
AC128

0.25
0.25

58132
BC134

0.15
0.20

BD132
80165

0.50
0.40

BF596
BF597

0.70
0.15

E1222
E5024

0.55
0.20

ZTX602
2N525

0.24
0.86

253866 1.70
2N3877 0.25

44Z13
A4Z17

0.30
0.12

4A 26/-/- 30/-/- 38/-/- 60/-/- 75/ -1 -
AC141 0.26 6C135 0.19 80136 0.46 BF639 0.24 ME6001 0.16 2N696 0.23 2N3904 0.16 6A100 0.15

,A 29/-/-, 33/44/46 42/56/58 68/80/84 80/100/105
4C1416 0.27 BC136 0.20 BD137 0.48 BFR41 0.30 ME6002 0.17 25697 0.15 2N3905 0.18 8A102 0.25 8A 32/-/- 38/50/52 47/64/61 75/92/97 90/114/120
AC142K 0.19 8C137 0.20 80138 0.50 8F861 0.30 ME8001 0.18 2N706 0.12 253906 0.15 8A1 IOU 0.30 10A 36/-/- 42/60/63 51/74/78 84/104/109 100/128/13
AC153K 0.28 BC138 0.20 B0139 0.55 BFR79 0.24 MJE340 0.68 257064 0.15 2N4032 0.43 134115 0.12 16A -/-/- -/82/90 -/88/95 -/132/140
AC154
AC176
AC178

0.20
0.28
0.27

BC142
8C143
BC147B

0.30
0.35
0.13

80140
80144
60145

0.62
2.19
0.75

BFT43
BFW10
BFW11

0.55
0.55
0.55

MJE341
MJE370

0.72
0.66

2N708
2N744
25914

0.35
0.30
0.19

2N4036 0.52
254046 0.35
254058 0.17

84141
8A145

0.17
0.17 Notes: All prices are in pence per unit. First price in each group is thyristor,

AC179 0.27 130148 0.12 130163 0.67 6FW164 1.70
MJE520
MJE521

0.85
0.95 25916 0.20 254123 0.13

a6154
84154 0.13 second is mac, thi d is triac with trigger. Encapsulation depends on current

AC187 0.25 tiC149 0.14 80183 0.56 9Fw30 1.38 MJE2955 1.20 261918 0.42 254124 0.15 84155 0.16 rating and device type. Connection data supplied with each device. Quantity
AC187K 0.26 8C1498 0.15 80234 0.75 BFW59 0.19 MJE3000 1.85 2N930 0.35 254126 0.20 84156 0.15 enquiries welcomed.
AC188
AC188K

0.25
0.26

13C152
BC153

0.2K
0.20

B0519
80520

0.76
0.76

BFW60
BFW90

0.20
0.28

MJE3055 0.74
MM721 0.70

2N1304
2N1305

0.21
0.21

254236 1.90
254248 0.12

94157
BAX13

0.25
0.06 All these items 8% v.a.t.

AC 193K 0.30 BC154 0.20 60X18 1.45 8F016 2.55 MPF102 0.40 251306 0.31 254284 0.19 84016 0.07
AC194K 0.37 8C157 0.15 130X32 2,55 BFX29 0.30 MPSA05 0.47 291307 0.22 254286 0.19 BAY72 0.11 INTEGRATED CIRCUITS THIS MONTH'S
ACY28
AC139

0.25
0.68

BC158
80159

0.13
0.15

600164
80018

0.38
1.78

8FX30
BF084

0.35
0.25

MPSA55
M956566

0.50
0.21

291308
2N1309

0.26
0.36

2N4288 0.13
254289 0.20

88105B
681108

0.52
0.45 Type P,ce ( ) SPECIAL OFFERS:

AD140 0.50 BC161 0.48 80020 0.99 BFX85 0.26 MP0005 0.66 251613 0.34 294290 0.14 B910() 0.50 CA3045 1.40
AD 142 0.52 BC1678 0.15 8F115 0.20 BFx86 0.26 MPSU06 0.76 251711 0.45 2N4291 0.18 80100 0.15 CA3046 0.70 25k log pots double -gauged
40143 - 0.51 801688 0.13 BFI 17 0.45 8F087 0.28 MPSU55 1.26 251890 0.45 2N4292 0.20 60103 0.22 CA3065 1.80 Type Price l7 and 100k lin pots double -gauged
ADI 49 0.48 8C169C 0.13 BF120 0.55 BFX88 0.24 MPSU56 1.26 251893 0.48 254871 0.24 40126 0.16 MC1307191.19 TAA6300 18p each
AD161
40162

0.48
0.48

BC170
801714

0.15
0.15

BF121
BF123

0.25
0.28

BF018
BF040

0.53
0.40

OC26
0C28

0.38
0.65

2N2102
252217

0.51
0.36

2N4902 1.30
295042 1.05

85127
80133

0.174.18
0.23

MC1310192.94
MC1327P0 1AA6305 E1 5 / 100

AF114 0.25 BC172 0.14 BF125 0.25 8FT41 0.43 0C35 0.59 252218 0.60 255060 0.32 64140 1.40 1.01 4.18 £90/1000
AF115 0.25 BC173 0.20 BF127 0.30 BE050 0.25 0C36 0.64 252219 0.50 255061 0.35 80164 0.55 MC133OP 0.76 744700 4.18 25k lie pots -short spindle
AFI 16 0.25 6C176 0.22 BF158 0.25 BFV51 0.23 0C42 0.55 2N22216 0.41 2N5064 0.45 80176 1.68 MC13519 0.75 344840 2.02 5p each
AF117

AF118
0.20 130177 0.20 BH 59

BF160
0.27
0.22

B9052
BF057

0.23
0.32

0C44 0.25 2922224 0.50 255087 0.32
255294 0.35

80179 0.70 MC1352190.82 1468614 E4.20 / 100
AFt21

0.50
0.32

80178
BC178B

0.22
0.22 8F161 0.45. BF064 0.42

0C45
0070

0.32
0.32

2923694
2N2401

0.42
0,60 255296 0.57

130206 0.31 MC135880
1.85

0.49 05/1000
,AF1 24 0.29 60179 0.20 BFI 62 0.45 6FY72 0.31 0071 0.32 252484 0.41 255298 0.58

84510
0447

0.15
0.07 MC1496L 0.87

T8
TBAI 20S 0.99

PLEASE ADD 25% FOR.VATAF125 0.25 6C1798 0.21 8F163
I

0.45 8F090 0.70 0072 0.32 292570 0.18 2N5322 0.85 0481 0.12 MC30519 0.58 1842404
AF126
AF127

0.25
0.25

BC182L
8C183

0.11
0.11

6E167
8F173

0.25
0.25

81_0154
BPX25

0.79
1.90

0073
0075

0.51
0.25

2142646
2N2712

0.53
0.12

2N5449 1.90
2N5457 0.30.

0A90
0491

0.08
0.07

MFC4000B
0.43

2.97
TBA480Q EXCEPT AS INDICATED

AF139 0.35 BC1836 0.12 BP177 0.30 BPX29 1.70 0C131 0.53 252904 0.22 255458 0.35 0495 0.07 MFC40604 1.90 P&P; U.K. £0.12 PER ORDER. OVER-AF147
AF149

0.35
0.45

BC183L
BC184L

0.77
0.13

BF 1 78

8F179
0.33
0.33

5px52
BRC4443

1.90
0.68

0081 0
0C139

0.57
0.76

2529044
2N2905

0.26
0.26

2N5494 0.85
2N5496 1.05

0A200
04202

0.10
0.10

0.70
MFC6040 0.91

784500 1.99
T845500 SEAS AIR MAIL AT COST.

AFt 78
4F179

0.55
0.60

BC186
BC187

0.25
0.27

BF180
8F181

0.35
0.33

85039 0.47'00140
0C170

0.80
0.25

2529054
252926G

0.28
0.13

2N6027 0.65
256178 0.71

0A210
N914

0.29
0.07

NE555 0.72
NE556 1.34

2.00
184510 1.99 All items advertised ex -stock on magazine

AF180
AFI 81

0.55
0.50

BC208
BC212L

0.12
0.12

Bx187
8F183

0.44
0.44

85101
6SW64

0.47
0.38

0C171
0Ge71

0.30
0.92

2N29260
2529260

0.12
0.12

256180 0.92
2SC643A 1.36

N916
N4001

0.10
0.05

SL414A 1.91
8L90113 3.84

TBA5200 3.34
T8A530 2.71

copy date. All prices subject to availabil6
ty. Our new catalogue is now available at

AF186 0.40 BC213L 0.12 6F184 0.26 BSX19 0.13 05188 2.19 253019 0.75 20C11724 N4002 0.06 SL917B 5.12 1E145300 2.71 30p (refundable).
AF239 0.40 BC214L 0.15 BF185 0.26 BSX20 0.19 052364 0.65 253053 0.21 2.80 N4003 0.07 SN76003N 184540 3.21 GIRO A/C 23 532 4000
AF279
AL100

0.84
1.10

8C238
602614

0.12
0.28

BF194
F195

0.15
0.1g

80076
BSX82

0.15
0.52

ORP12
920088

0.55
2.05

253054
253055

0.55
0.60

3N140 1.21
40250 0.60

N4004
N4006

0.08
0.09

2.92
55760135

TBA540Q 3.21
7845500 4.10

A1102
AL103

1.101.10R201081302624
BC263B

0.18
0.25

8F196
8F197

0.15
0.17

850799
135041

0.5294006
0.22 3403 / 400

2.95 2N3133
253134

0.54
0.60

40327 0.67
40361 0.48 N4007

0.11
0.14

1.95
SN76013ND

71345600 4.09
78456000 EAST

Ail 13 0.95 BC267 0.16 BF198 0.20 88052 0.45 1.54 2N3232 1.32 40362 0.50 N4148 0.05 1.72 4.10
AU103 2.10 BC268C 0.14 BF199 0.25 88054 0.50 T1C44 0.29 253235 1.10 40429 0.80 N4448 0.10 SN76023ND T64570 1.17
AU110 CORNWALL1.1113
BC107

1.90
2.40
0.12

80294
BC300
130301

0.37
0.60
0.35

BF200
8F218
8F222

0.35
0.35
1.08

135056
8SY65
130478

0.80
0.15
0.40

TIC46
T1C47
TIC29A

0.44
0.58
0.49

2N3254
2N3323
2533914

0.28
0.48
0.23

40439 2.67
AC128/
AC176 0.52

N5400
N5401
N5402

0.15
0.17
0.20

1.72
S14760235

1.95

TBA641 2.30
T84673 2.28
784700 2.59

BC107B 0.40 BC303 0.60 8F2242 0.15 135091 0.28 1 Ip30,4 0.58 2N3702 0.13 AC1416/ N5403 0.22 S5760335 71347200 2.45
130108 0.12 803076 0.12 8 2 0 0.20 87106 1.24 TIP314 0.65 2N3703 0.15 AC1426 0.56 55404 0.25 2.92' 1867500 2.33 COMPONENTSBC1084 0.12 BC3084 0.10 0F241 0.22 8T116 1.20 TIP324 0.67 253704 0.15 AC187/ 85404 0.27 S576530191.05 TBA800 1.75
13010813 0.13 80309 0.75 BF244 0.18 Bu105,021.95, 119334 0.99 253705 0.11 AC188 0.60 N5406 0.301 SN76533 1.20 T8A810AS
8C108C 0.14 BC323 0.68 BF254 0.45 BU108 3.25 T19344 1.73 253706 0.10 AC1876/ N5407 0.34 TA4300 1.76 1.75
BC109
BC109C
130113

0.13
0.14
0.13

BG377
80441
130461

0.22
1.10
1.58

BF255
BF256
BF257

0.45
0.45
0.49

80126
60204
130205

2.99
1.98
1.98

T19414
T19424
TIS43

0.80
0.91
0.30

2N3707
253715
293724

0.13
2.30
0.72

AC188K 0.61
AC1936/
AC1946 .0.71 ZENERS

TAA320 0.94
7443504 2.02
TAA435 0.85

TBA9200 4.23
1134990 4.10
TBA990Q 4.10

CALLINGTON

CORNWALL PL17 8PZ
BCI 14 0.20 80142 0.16 BF258 0.66 812207 3.00 1i073 1.36 253739 1.18 40161/ 400mW TAA450 2.70 TC42700 4.18
1301I 5 0.20 BCY71 0.22 i3F259 0.93 612208 3.15 210 09 0.72 253771 1.70 40162 0.95 3-33V 0.12 144550 0.55 ZN414 1.25 Telephone: Stoke Climsland (05797)
1301 16 0.20 81087 4.65 BF262 0.70 80209 2.55 ZTX300 0.16 253772 1.90 40142,' 1W TA4570 2.02 16A995159 439. Telex: 45457 A/B MERCURY
BC 117

,,
0.20 130088 2.42 13E263 0.70 80077 2.50 ZTX304 0.22 '53773 2.90 BC143 0.70 33-1001/ 0.18 TA46118 1.85 2.25 CALGTON.

BIAPAK
1.C.1311N1311

2 k 7400 274141
7474

k 341212 2 741

FREE 2X BPSS and

PLUS
2 BPS16

I.C. Sockets

ALL FOR
ONLY

E1.55

OFFER
WORTH £3.27

1'84NS/0 m

2 X 8C70 11/1107/:4?
2 A' OCs 8C

A' &F.
2 k2A,75

2 xx 8C7?82 x '38792N,3,,_ 2 8C7 70j

2k 8C109?
Sp -ONE Pt Us 2 ,X8x 9p 4

WET Ake- 4 29OF .6'
411 f Eft0Oft 04,1 800

Y

OFF 1 SO
ER won

oo 7.11

PRINTED CIRCUIT KIT. Containing 6
sheets of 6" x 4" single sided laminate, a
generous supply of etchant powder, etching
dish, etchant measure, tweezers. etch
resistant marking pen, high quality pump
drill with spares, cutting knife with spare
blades, 6" metal ruler, plus full easy -to -fol-
low instructions. £7.80.

STRUCT,NI

91P.,

toxxxxos

3 for the PRICE of 2
Buy 2 x C60 cassettes for 72p per pair
- GET 1 x C60 ABSOLUTELY FREE
Buy 2 x C90 cassettes for 96p per pair
- GET 1 x C90 ABSOLUTELY FREE

13111\10I.E
2 x 6A 100v 2 x 3A 50v
2x 1A 50v 2 x 5A 400v
2 x 1A 400v

PLUS FREE
2 METERS OF 18SWG
MULTICORE SOLDER

ALL FOR ONLY

£1.50
OFFER IN er:THI

£3.00

BARGAIN BUNDLES
Send to: BI-PAK SEMICONDUCTORS

DEPT E.T.I., P.O. BOX 6, WARE, HERTS.

Bi-Pak bring you, for 2 months only a fantastic inflation beating offer
designed to help you, the customer. With every Pak comes a useful
FREE GIFT. In addition to this, our star attraction is the D.I.Y. Printed
Circuit Kit. With every kit sold during this offer comes a voucher to the
value of E1.50 to be spent on any items from our Retail Catalogue.

20
MODE -I- RECTIFIER BUNDLE

GERM G P. DIODES DIRECT REPLACEMENTS FOR (0A81-85
0A91-95) 2 x BY100 4 x 1.5A 50v
PLUS 4 x IN4001 4 x 1.5A 400vPLUS FREE BOOK 4 x IN4004 4 x 1N 41 48
No BP9 "38 PRACTICAL TESTED DIODE CIRCUITS FOR

THE HOME CONSTRUCTOR"
ALL FOR ONLY El .50 OFFER WORTH

£3.00

CIWNC11011-1-

1111SIS1011
1311%011.

100 Vow Resistors
in assorted

values

ranging from
100 ohm

to 1M ohm .7.;$4. ditto

50 C 280 Capacitors
'in assorted

values

PLUS FREE
ir

ranging
from

1uF to 2.2uF

RTS

COLOUR
CODE CHA

-111k,
ALL FOR

ONLY 0 .50
A i.

)114:eOFFERV4°11" £3.00 4

4111111111444 12%
0

0 10
WATCH THIS SPACE FOR THE GREAT BI-PAK CHRISTMAS COMPETITION WITH A

FIRST PRIZE OF A COLOUR TV PLUS 52 OTHER PRIZES
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More than
just a catalogue!
PROJECTS FOR YOU TO BUILD
4 -digit clock, 6 -digit clock, lOW high quality power
amp., High quality stereo pre -amp., Stereo Tuner,
P.M. Stereo decoder, etc., etc.

CIRCUITS . Frequency Doublers, Oscillators, Timers,
Voltmeters, Power Supplies, Amplifiers, Capacitance
Multiplier, etc., etc... .

Full details and pictures of our wide range of components,
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps and lampholders, audio leads,
adaptor plugs, rotary and slide potentiometers, presets,
relays, resistors (even 1% types! ), switches, interlocking
pushbutton switches, pot cores, transformers, cable and
wire, panel meters, nuts and bolts, tools, organ components,
keyboards, L.E.D.'s, 7 -segment displays, heatsinks,
transistors, diodes, integrated circuits, etc., etc., etc...

Really good value for money at just 40p.

The 3600 SYNTHESISER
The 3600 synthesiser includes the most popular features of the
4600 model, but is simpler. Faster to operate, it has a switch
patching system rather than the matrix patchboarci of the large
unit and is
particularly
suitable for live
performance
and portable
use.

S.A.E. please
for price list

GRAPHIC
EQUALIZER

A really superior high
quality stereo graphic

equaliser as described in
Jan. 1975 issue of ETI.

We stock all parts (except
woodwork) including all

the metal work drilled and
printed as required to suit our

components and PCBs.
Complete reprint of article - price 15p.

NO MORE DOUBTS ABOUT PRICES
Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'll tell you about price changes in advance fu,
just 30p a year (refunded on purchases). If you already have our catalogue send us an s.a.e. and we'll send you our latest list of
GUARANTEED prices. Send us 30p and we'll put you on our mailing list you'll receive immediately our latest price list then every
two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before tne
prices are implemented! plus details of any new lines, special offers, interesting projects and coupons to spend on components to
repay your 30p
NOTE: The price list is based on the Order Codes shown in our
catalogue so an investment in our super catalogue is an essential
first step.
Call in at our shop. 284 London Road, Westcliff on Sea. Essex.
Please address alt mail to

The 4600
SYNTHESISER
We stuck an the parts for this
brilliantly designed synthesiser,
including all the PCBs,
metalwork and a drilled and
printed front, panel, giving a
superb professional finish.
Opinions of authority agree the ETI International Synthesiser is
technically superior to most of today's models. Complete
construction details available now in our booklet price £1.50,
or S.A.E. please for specification

ELECTRONIC ORGAN
Build yourself an exciting Electronic
Organ. Our leaflet MES51, price 15p,
deals with the basic theory of electronic
organs and describes the construction of
a simple 49 -note instrument with a single
keyboard and a limited number of stops. ill J
Leaflet MES52, price 15p, describes the
extension of the organ to two keyboards
each with five voices and the extension
by an octave of the organ's range.
Solid-state switching and new footages along with a pedal board
and a further extension of the organ's rang, are shown in
leaflet MES53, price 35p. (Pre -publication price 15P).

lest MAPLIN ELECTRONIC
SUPPLIES
P.O. Box 3 Rayleigh Essex SS6 8LR

Catalogue

II Name
Address

I enclose Cheque/P.O. value
For copy/copies of your
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TAUT SUSPENSION MULTIMETERS
Made in USSR

U4312: 41 ranges 0.3mA - 6A
D.C., 1.5mA - 6A A.C., 0.3-900v
A.C./D.C., 0.2-50k0 ; Mirror scale.

xiC Sensitivity 6670 /v; Accuracy 1%
D.C.; 1.5% A.C. £10.75.
U4313: 40 ranges 0.06mA - 1.5A
D.C.; 0.6-1.5A A.C.; 1.5-600v
A.C./D.C. 0 06-60k0 ; Mirror scale." .

- Sensitivity 20k0 /v D.C.; 2k0 /v
. - A C. Accuracy 1.5% D.C., 2.5% A.C.

£13.80.
U4315: 43 ranges 0.05mA-2.5A

-.. D.C.: 0.5mA-2.5A A.C.; 1-1000v
D.C./A.C.; 0.3-500k0; Sensitivity
20k0 v D.C., 2k0 /v A.G. Accuracy
2.5% D.C., 4% A.C. £10.00.

U4324: 33 ranges 0.06mA - 3A
4 D.C., 0.3mA - 3A A.C., 0.6-1 200v

D.C., 3-900v A.C., 0.5-500k0;
Sensitivity 20,0000 /v D.C.,
40000 /v A.C. Accuracy 2.5% D.C.,
4% A.G. Re -chargeable cadmium cell
operation. £9.85.

.-

,

lb

Ili Ilk
. . -

# 1
A, Vir
* lit 1111.

---- *-jt-------.4L,

OSCILLOSCOPE CI -5

,

Made in USSR
- " Extremely simple and easy to use single beam

oscilloscope. Well proved design based on standard
octal values makes servicing and maintenance
straightforward and inexpensive. Because of its

si bandwidth of 10 MHz the instrument is suitable for
general electronic applications and educational
purposes where a sophisticated instrument would be

inboth too expensive and delicate. 3 -in. tube giving a 50
x 50mm clear display. Amplitude and time base
calibrations. Sensitivity 30mm / v max. Triggered and
free -running time base, suitable for displaying pulses
from 0.1 ).4 sec. to 3 m sec. A.C. mains operation.

Price £44.00 ex. works
Packing and carriage (U.K. only £2.50

-

N

EDUCATIONAL METERS
Made in USSR

A range of small portable free-standing meters suitable
for experiments and demonstration work. Moving coil
movements with centre -pole pieces. 69mm long open
scale. Basic calibration accuracy 4%. The following
ranges are available: 1, 2, 5, 10 Amps D.C.; 6, 1 5, 30
Volts D.C. Overall dimensions: 80 x 100 x 48mm.

Price £1.80 ex. works
Packing and postage £0.20 per meter

LINEAR I.C. AMPLIFIERS
TAA263 - 3 stage low level amplifier.
Bandwidth DC to 600kHZ. Supply
voltage 6-8V. Output power 10mW. To
72 4 -lead £0 65

TAA293 - Med. fret). amplifier up 10
600kHZ. Supply voltage 6V Output
10mW into 1500. TO 74 10 -lead caseE0.65.R20088
TAA320 - Most stage followed by a
bi-polar transistor Gate -to -source voltage
9-14V Power dissipation 200mW. Drain
current 1A.,A. TO 18 3 -lead £0.60

DIGITAL 7400 SERIES I.C.
Made in USSR

7400 E0.14 7440 E0.14
7401 £0.14 7450 E0.14
7410 E0.14 7453 E0.14
7 E0.14 7455 £0.14
7422420 £0.20 7460 £0.14
7430 £0.14 7472 £0.30

7474 £0.25

A minimum of 10 assorted I C must be
ordered. Discount of 10% for any mix, up
to 25 and 20% for larger quantities

SPECIAL TELEVISION
BARGAINS

FIRST GRADE TRANSISTORS

£0.95
R201 OB £1.65
BU126 £1.55
BUI33 £1.55
BU208 £2.00

Have you already got our illustrated 1975 catalogue/ price
list of valves, semiconductor$. test equipment and passive
components? If not, please send £0.20 for your copy now.

Prices are exclusive of VAT and unless stated otherwise,
packing and postage. When remitting cash with order
please add £0.80 per miltimeter, or £0.20 in £ for other
items, as well as VAT 125% for valves, semiconductors and
linear I.C. s, and B% for other equipment).

Z& I AERO SERVICES LTD. Retail Branch:
Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF 85 Tottenham Court Road

London VV1. Tel: 580 8403Tel.: 727 5641 Telex: 261306

CASED TRANSFORMERS
'Housed in smart resin coated sleet cases will 3 core
power cable and outlet socket fused primary winding

Isolation types are littal with 3.pin oullel sockets and
are available CM 110 vol or 200 roll outpul 'Please
stale'. Auto types are hoed wilt 2 pin Hat MMe
sashes up to 500 VA 3 pin sockets Irmo 750 to 3000
VA See Aulo and bol]0r sections lot prices. Plugs
extra.

SAFETY ISOLATING
Prue 120 2400 Sec 120,240V Centre Tap with screen

WW -071 FOR FURTHER DETAILS

TRANSFORMERS

VA REF
PRICE

Plugs
'WATTS) No.

Cased
2 Pm -r 1 Earth

60 49 8.60 088
100 50 9.40 088
ZOO 51 11.70 088
250 52 1115 088
350 53 15.75 0138
500 54 0.50 088
150 55 27.35 I.10

1000 56 3165 1.10
1500 57 42.25 1.10
2000 58 49.95 2.64
3000 59 7150 2.64

MINIATURE & EQUIPMENT
Primary 240V with Screen

VOLTS MIWAMP

Sec 2Sec. 2

0-6

0-6

0-9
0-8-9
0-8-9

045

020
0-15-20
0.20

Sec I

200
500 500

1000 1000

100

330 330
500 500

1000 1000
40

200 200
SO

150 150

500 500

300 300

3500 No Screen
100

loll
0-1520 1000 1000

0.15-27 500 500

0-15-27 1000 1000

TYPE

No

238

234

212

13

235

207

208

240
236

241

za)
205
214

1116

221

206
203

204

PRICE

Open

4.37
4.90
8.14
9.80

1118
13.62
20.59
29.15
33.37
37.10
58.55

PRICE

E

1.50
1.38
1.90
1.40
1.50
1.93
2.75
1.35
1.313

1.35
1.38
2.73
1.93
3.30
220

3.50
3.60
3.85

12 and 24 VOLTS PRIMARY 200-240 Volts
TYPE PRICE

126 246 No. E

0.3 0.15 242 1.58
0.5 0.25 III 1.38

05 213 1.74
2 I 71 2.30

18 2.96
6 3 70 4.18
8 4 108 456

10 5 72 5.20
12 6 116 511
16 8 17 7.00
20 10 115 10.42
30 15 117 13.25

40 20 232 14.85
50 30 226 16.83

Post

056
0.64
080
0.04
0.95
1.13

D.A.

OA.

0.A.

OA.

Post

025
025
0.47

0.6
0.6
0.34
0.47
025
0.25

0.25
0/5
056
047
0.64
0.47

056
016
056

Post

034
034

30
PRIMARY
SECONDARY
AMPS

05

50
PRIMARY
SECONDARY

AMPS

0.5

60
PRIMARY
SECONOAR

AMPS

0.5

2

3

4

6

B

10

12

VOLTS
200/24011

Rel.

I

VOLTS
200/2406

VOLTS
200x2406

12. 15. 20. 24. 306
Price Pool

No E E

112 1.90 0.47
79 2.40 0.56

3.50 0.56

n
450 0.64

21 115 0.72

51 6.40 0.72
117 7.16 0.88
aa 9.55 0.95
89 9.67 0.95

19. 25. 33. 40. 501/

Rel. Price Post

02 2.58 047
03 348 006
04 503 0.64

05 5.81 0.72

06 7.58 088
07 12.30 015
18 13.20 1.13

19 17.02 O.A.

24. 30. 48. 601

Price Post

24 2.30 0.56
26 3.41 0.56
27 5.09 072

5 712 060
Z3 175 0.95

40 9.75 095
20 11.20 1 01

21 15.00 1.19

22 18.20 OA
18 50 O.A.

BRIDGE RECTIFIERS
ONE AMP
50 Pill
100 P14

200 P 1.11

600 P.I.V.

FOUR AMP
100 PIN.
200 PP/
400 P
600 P1.11

r.
TWO AMP

517.1.6
100 PI.V.

200 P.I V.

400 P.I.Y.

MX AMP
50 17.1.9

180 P.I.V.
200 PIN.
400 141.11.

Price

0.20
0.20
0.28
0.30

0.55
0.59
015
0.75

0.35
0.40
0.45
0.50

0.65
0.70
0.08
0.90

POWER UNIT
TYPE
CC12-05
British
Made

SAVES BATTERIES
SAVES MONEY

Housed in smart sleet case heisted in lard
epoxy coaling. Screened for solely

Output switched 3 4.5 6. 7.5.9 and 12 Volts 0
500 mA D.C. Operates from 240 V mains. suitable
for Radios. Tape Recorder, Record Players. etc.

Size 1.5 x 50 x 14.0 cm Price E4.05 Post
30p

AUTO TRANSFORMERS
PRICE

VA Ret PRICE Plugs PRICE
phattst No. Cased 2 & 3 pin Open

Tapped at 115. 220. 240 Volts

Post

047 20 1 1 3 4.10 0.20 1.71 0.47
047 Tapped a1 I 1 5. 200 220. 240 Volts
056
056 150 4 6.65 0.20 4.12 0 56
064 200 65 7.30 0.20 4.95 0 64
0.72 300 66 8.25 0.20 5.81 0.72
072 500 61 11.25 0.20 8.85 0 88
080 750 83 14.10 0.85 10.80 095
088 1000 84 17.50 0.85 13.68 1 1 3
1.01 1500 93 22.15 0.85 18.31 0 A
06. 2000 95 33.40 1.60 2425 0 A
0.4. 3000 73 4620 2.10 35.10 0.A

NEW/ 2" AND 4"
PANEL METERS

2"
SIZE. 60mm Wide x 45mm High
x 40mm Oeep.

Movement I.A.

Ohms

0 50 mom k 1250

0 100 micro A 580

500 Macro A_ 170

1 mA 170

05 mA 170

01008
0 50 mA 0.5

0 10(1mA 05
0 co mA OS

LI 1 AMP 05
02 AMP 0.5

0.25 Volt 150

050 WTI 50K

0-300 Volt 300K

g Meter 170

VU Meter 9250

408

SIZE 110mm Wide x 82mm Nigh
x 43mrn Oeep.

Movement 10.

Ohms

0-50 micro A 1400

0-100 micro A 730
0-500 micro A 200
0-1 mA 200
05mA 200
0 10 mA 6
0.50 mA 0.5
0-100 mil 05
A500 mA 05
Al AMP 05
A2 MAP 0.5

25 Volt I5K
050 Volt 50K
0-300 Volt 3000
"g Meter 200
AU Meter 5250

VU Melons are complete with detectors. Modern wide view. Price 2" C3.20
Posl 10p Price 4" E4.00 Post 10 Lamps 60p per set

C1000 MULTI -METER
Compact General Purpose Mm Millimeter
Input Resislance 1006 Mmt per yon
Ranges AE Volts 15 50 250 1000 golfs

BC Volts 0.10 50 250 1000 Volts
OC Current AI mA 0 100 mil
Rebalance 0.1506 Were

See 60 x 24 x 90 mm
Complete will Batteries. Taal Prods. Instructions

Spec al price £3.35 Post 30{,

1/4 -WATT CARBON FILM RESISTORS
also available 'A watt at 70 CE 12 range 1 011- 1 Mil 594 tot above
4701(0 1 Ow lob at 96p per 100

MINIATURE NEONS
6mrn die . 1 2mm length leads length approx. 20mrn Recommended
ballast resistor 150K ohms for 240 Volt operation Pore Packet of
10 for 60p. Postage 15p

I 4. II- 6- e'S ILI la IA 

Send 2 5p for Catalogue

3E" LTD

(DEPT. WW9). SIMMONDS ROAD. WINCHEAP

CANTERBURY. KENT. Tel: (0227) 52436
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DESIGNER APPROVED KIT

Price Pack
9

£2.15 10

11

£4.80
12

E6.25
13

14

15

16

£8.30

£8.80

£1.10

E2.60

£3.45

In Hi-Fi News there was published by Mr Linsley -Hood a
series of four articles (November 1972 -February 1973)
and a subsequent follow-up article (April 1974) on a
design for an amplifier of exceptional performance which
has as its principal feature an ability to supply from a
direct coupled fully protected output stage, power in
excess of 75 watts whilst maintaining distortion at less
than 0.01% even at very low power levels. The power
amplifier is complemented by a pre -amplifier based on a
discrete component operational amplifier referred to as the
Liniac which is employed in the two most critical points
of the system. namely the equalization stage and tone
control stage, positions where most conventional designs
run out of gain at the extremes of the frequency spectrum.
Unusual features of the design are the variable transition
frequencies of the tone controls and the variable slope
of the scratch filter. There is a choice of four inputs, two
equalized and two linear, each having independently
adjustable signal level. The attractive slimline unit pictured
has been made practical by highly compact PCBs and a
specially designed Toroidal transformer.

Pack
1 Fibreglass printed -circuit board

for power amp.
2 Set of resistors. capacitors, presets

for power amp.
3 Set of semiconductors for power

amp. (now using BDY56.
BD529. 60530)

4 Pair of 2 drilled. finned heat sinks
5 Fibreglass printed -circuit board

for pre -amp.
6 Set of low noise resistors, capacitors.

pre-sets for pre -amp.
7 Set of low noise. high gain semicon-

ductors for pre -amp.
8 Set of potentiometers (including

mains switch)
9 Set of 4 push-button switches.

rotary mode switch
10 Toroidal transformer complete

with magnetic screen/housing primary:
0-117-234 V. secondaries:
33-033 V. 25-0-25 V.

Pack
1 Fibreglass printed circuit board for front

end, I F strip, demodulator. AFC
and mute circuits

2 Set of metal oxide resistors, thermistor,
capacitors. cermet preset for
mounting on pack 1

3 Set of transistors. diodes. LED. integrated
circuits for mounting on pack 1

4 Pre -aligned front end module, coil
assembly, three -section ceramic
filter

5 Fibreglass printed circuit board for
stereo decoder

6 Set of metal oxide resistors, capacitors.
cermet preset for decoder

7 Set of transistors LED, integrated
circuit for decoder

8 Set of components for channel
selector switch module including
fibreglass printed circuit board,
push-button switches, knobs. LEDs
preset adjusters. etc.

Function switch. 10 turn tuning
potentiometer. knobs

Frequency meter. meter drive components
fibreglass printed circuit board

Toroidal transformer with electrostatic
screen. Primary: 0 -117V -234V

Set of capacitors, rectifiers, voltage
regulator for power supply

Set of miscellaneous parts, including
sockets. fuse holder. fuses, inter-
connecting wire. etc.

Set of metal work parts including silk
screen printed facia panel, acrylic
silk screen printed tuning indicator
panel insert. internal screen, fixing
oarts. etc.

Construction notes (free with complete
kit)

Teak cabinet
One each of packs 1-16 inclusive are

required for complete stereo
FM tuner.

Total cost of individually purchased packs

FREE TEAK CASE WITH FULL KITS

KIT PRICE only 266.75 carriage frE

** * * * * * ** * *
(U. K.)

Price

£5.30

f 8.60

4.45

E2.95

£1.50

E6.50

CO 25

£9 85

£76 85

NOVEL STEREO FM TUNER

In the April and May issues of Wireless World there was published a
novel design for an f.m. tuner which combines consistent high
performance with the elimination of the critical setting -up procedure
required by too many earlier tuners. This original circuit has been
developed further and is used as the basis for our new slimline unit.
The front end is a ready built pre -aligned module which then feeds an
amplifier driven screened three section ceramic filter leading to ar
integrated circuit five -stage limiting amplifier providing excellent a.m.
rejection. This is followed by a single coil integrated balanced
demodulator from which the audio output may be taken. Temperature
compensated varicap tuning allows stations to be selected either by a
ten -turn tuning potentiometer or by a choice of six preset push-button
controls. Each of the preset controls can be adjusted on the front
panel with the settings being indicated by six LED lamps behind an
acrylic silk screen printed facia panel insert. Additional circuitry
includes temperature compensated AFC restricted to less than station
spacing, inter -station muting, a single -lamp LED tuning indicator and
a linear scale frequency meter. The stereo decoder, built on a separate
board, is based on a well -proven integrated circuit phase -locked -loop
to which has been added active filters to remove sub -carrier
harmonics and 'birdies'. The power supply. to ensure station holding
stability, uses an integrated circuit voltage regulator which is powered
via a low -hum field specially designed TOROIDAL TRANSFORMER.

STYLED TO COMPLEMENT THE WORLD-WIDE
ACCLAIMED LINSLEY-HOOD 75W AMPLIFIER

THE FM TUNER KIT
YOU HAVE WAITED FOR!

for further information please write for FREE LIST

**** ** ******** ********

NEW! FROM

POWERTRAN

ELECTRONICS

MORE

ON

NEXT

PAGE!

*********************************
Hi-Fi News Linsley -Hood 75W/Channel Amplifier
Mk Ill Version (modifications as per Hi-Fi News April 1974)

Full circuit description

in handbook

(pack 15, -price 30p)

Price Pack
11 Fibreglass printed -circuit board

E0.85 for power supply
12 Set of resistors. capacitors.

£1.70 secondary fuses. semicon-
ductors for power supply

13 Set of rniscellaneousparts
E6.50 including DIN skis, mains
E0.80 input skt. fuse holder. inter.

connecting cable, control
E1.30 knobs

14 Set of metalwork parts including
E2.70 silk screen printed fascia

panel and all brackets. fixing
£2.40 parts, etc,

15 Handbook
E2.05 16 Teak cabinet

2 each of packs 1-7 inclusive
E3.70 are required for complete

stereo system
Total cost of individually

purchased packs
£9.15

FREE TEAK CASE WITH FULL KITS

KIT PRICE only 262.40 i
carr age free (U.K.)

V A T Please add 25%*
r0.65 to all U.K. orders
Price

( or at current rate if changed)
£3.50 U.K. ORDERS - Carriage free (MAIL ORDER

ONLY)
SECURICOR DELIVERY: For Securicor delivery to

£4.25 mainland -add E2 1 VAT per kit.

OVERSEAS -Postage at cost -4- 50p
special packing

£6.30
CO 30
£9 85

£72 25

Dept. WWII
POWERTRAN ELECTRONICS

PORTVVAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP1 0 3NN

WW -091 FOR FURTHER DETAILS
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ISTORS
AC107 0.16 BC158 0.11 CV7464 0.10 2G106 0.21
AC126 0.16 BC159 0.13 CV7594 0.25 2G306 0.44
AC127 0.16 BCI 71 0.16 CV7648 0.30 2G345A 0.15
AC128 0.12 8C172 0.16 CV8762 0.40 2G402 0.25
AC138 0.20 BCI 73 0.16 MOS33 0.30 2N526 0.16
AC141 0.20 BC184 0.16 ME4102 0.12 2N697 0.15
AC142 0.20 BC208 0.12 MJE2021 0.55 257I5 0.35
AC153 0.22 BC209 0.13 MJE2955 0.95 2N726 0.25
ACI 54. 0.22 BC212L 0.14 MJE3055 0.60 2N753 0.55
ACI 67 0.21 BC213L 0.12 NKT162 0.25 2N1303 0.16
ACI 68 0.27 BC214L 0.14 NKT164 0.25 251304 0.19
AC169 0.16 BC301 0.30 NKT212 0.20 2N1305 0.19
AC176 0.15 BC337 0.16 NKT221 0.17 2N1309 0.25
AC176) MP BCZ11 0.28 NKT224 0.15 251 754 0.20
AC128) 0.25 BDI 31 0.40 NKT270 0.16 2N2484 0.30
AC177 0.26 BD132 0.40 NKT278 0.15 252923 0.16
AC178 0.25 EID131) MP 0C22 0.50 252924 0.19
ACY17 0.28 80132) 0.55 0C28 0.50 2N2925 0.15
ACY18 0.22 80139 0.70 0C35 0.45 2N2926G 0.14
ACT' 9 0.22 BDI 40 0.70 0C36 0.55 2N2926Y 0.12
ACY20 0.20 BD243 0.85 0C44 0.17 2529265 0.11
ACY21 0.18 EID244 0.85 0C45 0.14 2N29260 0.11
ACY27 0.20 BPI 67 0.24 0070 0.11 2N2926E1 0.11
ACY28 0.22 BFI81 0.33 0071 0.11 253053 0.19
ADI 40 0.53 8E182 0.40 0072 0.15 252054 0.60
AD142 0.53 8E183 0.40 0081 0.17 2N3055 0.50
A0149 0.55 8E194 0.12 0C200 0.28 253702 0.12
AD161 0.43 8E195 0.30 0C201 0.32 2N3703 0.12
AD162 0.43 BF166 0.15 0C202 0.27 253704 0.14
AD161) MP 'BFI 97 0.16 0C203 0.29 253705 0.13
AD162) 0.79 BF200 0.55 00204 0.28 2N3707 0.14
AF115 0.26 13F274 0.39 0C445K 0.20 2N3710 0.10
AF116 0.26 BU105 2.00 SGS26920 .15 2N3711 0.10
AF124 0.33 BFX29 0.28 SGS26942 .14 2N3713 1.20
AF125 0.31 BFX84 0.33 SGS26949 .15 253094 0,33
AF178 0.50 BFX85 0.33 SGS27022 .18 2N3905 0.31
ASY51 0.26 BEY50 0.20 SU 203 0.65 253905 0.31
ASY52 0.22 EIFY51 0.16 TK100 0.75 2N3906 0.30
BC107 0.11 EIFY52 0.20 TIS9OM 0.33 2N4058 0.13
BC108 0.11' EIFY81 0.65 TIS91M 0.33' 254059 0.15
BC109 0.11 8SY38 0.20 T6217 0.30 2N4287 0.20
BC142 0.30 BSY39 0.20 V4054 0.25 2N4289 0.20
BC143 0.30 BSY40 0.31 V10/50 0.40 2N4291 0.22
BC147 0.10 BSY41 0.31 2116 0.75 2N4293 0.18
BC148 0.10 C111 0.60 ITX107 0.12 2S322 0.46
BC149 0.10 C111E 0.65 ZTX302 0.17 25712 0.46
BCI 57 0.11 ZTX502 0.17 2S745 0.45

LC. 74 SERIES
SN7400 0.14 SN7413 0.30 SN7442 0.73 SN7492 0.75
SN7401 0.14 SN7416 0.30 SN7450 0.15 SN7493 0.73
SN7402 0.14 SN7417 0.29 SN7460 0.15 SN7494 0.80
SN7403 0.14 SN7423 0.40 SN7472 0.30 'SN74121 0.49
SN7404 0.14 SN7425 0.39 SN7473 0.41 .SN74122 0.70
SN7405 0.16 SN7430 0.14 SN7474 0.40 SN74123 0.70
SN7406 0.39 SN7432 0.39 SN7476 0.42 SN74151 1.05
SN7407 0.37 SN7433 0.40 SN7480 0.16 SN74I 53 0.96
SN7408 0.26 SN7440 0.15 SN7486 0.34 SN74 I 95 1.07
SN7409 0.23 SN7441 0.70 SN7490 0.50 SN74196 1.20

JETs SUPER BARGAIN PACKS
No. Qty. Contents Price
J1 1 Pre -amp component kit plus data 0.65
J2 3 Transistors AF115 new and marked 0.85
..14 4 Transistors 2N726 new and marked 0.65
J5 8 Zener diodes top hat type 75 volt 0.65
J7 50 Metres con/wire mixed colours 0.65
J8 25 Metres con/wire 4 Metres 60/40 solder 0.65
J9 100 Resistors HI/STAB 'hw mixed values 0.65
J10 100 Resistors HI/5748%w mixed values 0.65
J12 250 Resistors mixed values 0.65
J14 100 Capacitors miniature mixed values 0.65
J15 5 Terminal blocks brand new 12 way 0.65
J16 10 switches 5 push to make 5 off/on 0.65
J18 12 Standard crocodile clips 0.65
J19 12 Screwdrivers 5 inches long 0.65
J20 1 Pack nuts & bolts self tappers, etc.. etc. 0.65
J22 20 Volume controls lin & log mixed values 0.65..0-1-75-gye/rp-E,& 9.ee-i mixed 5,,,,, 0.65
J25 20 Screw on rubber feet Flinch dia approx 0.65
J26 1 Pack marker sleeve mixed colours & sixes 0.65
J27 5 lengths ferrite rod mixed flat & round 0.65
J28 20 Tag strips assorted lengths 0.65
J29 4 Micro switches brand new 0.65
J31 20 Preset pots lin & log mixed 0.65
J32 20 Capacitors can type mixed values 0.65
J33 50 Ceramic plate capacitor; mixed values 0.65
J34 1 Pack copper clad paxolin board 0.65
J35 20 Fuse holders mixed 0.65
J36 8 Metres multi/core solder 60/40 22swg 0.65
J37 10 3.5mm Jack sockets chrome 0.85
J38 8 Sockets 5 pin & 2 pin 0.85
J39 2 Relays 12 & 24 volt 0.85
J40 1 Pack of component boards ICs Transistors etc 0.85

930 SERIES LOGIC I.C.4 MC948 0.25
MC962 0.16

MC930 0.15 MC933 0.15 MC945 0.30 MC9093 0.40
MC932 0.16 MC944 0.16 MC946 0.14 MC9097 0.40

SN76115 1.20. TC42708 3.00') MC1103L 1.50
LM380N 0.95 LM1310 1.25 D I.L SOCKETS 14 & 16 pin 33p
.

TESTED S.C.R4.
50 PIV 1AMP TO -5 CASE 0.25.

100 PIV 1 AMP TO -5 CASE 0.31
200 PIV I AMP TO -5 CASE 0.32

_400 PIV IAMP TO. CASE 0.37
600 PIV 1AMP TO -5 CASE 0.49
800 PIV 1AMP TO -5 CASE 0.78

TESTED S.C.Rs.

50 PIV 3AMP TO -66 CASE 0.29
100 PIV 3AMP TO.66 CASE 0,20
200 PIV 3AMP TO.66 CASE 0.35
400 PIV 3AMP TO -66 CASE 0.471
600 PIV 3AMP TO -66 CASE 0.57
800 PIV 3AMP TO -66 .CASE0.70

THYRISTOR BT109 CON /BRI
t1

TRIAC 6AMP 400v CASE 66
0.56

!BRIDGE RECTIFIERS 2 AMPS
50 RMS PLASTIC CASE 0.35

100 RMS PLASTIC CASE 0.40
200 RMS PLASTIC CASE 0.45
400 RMS PLASTIC CASE 0.49

OPTOELECTRONICS
ORP 12 BRAND NEW 0.55
ORP 60 BRAND NEW 0.50
OCP 71 BRAND NEW 0.54
ET2N 3819 0.26

J PACKS ONLY ADD 10% TO TOTAL ORDER PLEASE FOR POST &
PACK.

UJT 296027 BRAND NEW-- -
0.26

'

TRIAC _6AMPs 66 CASE 200v
0.80

PPPPP TAPE MOTOR 220v 50HZ 12.50 p&p 25p.
AMPLIFIER 9 volt 500 Mw 0.95 p&p 10p.
TELEPHONE DIALS BRAND NEW E1.00 p&p free.
P.A.R. INSTABLE RELAY LATCHING 24v DC4 C/O CONTACTS
0.55.
RELAY KEYSWITCH 24v 1 POLE 2 WAY NEW & BOXED 0.65.
RELAY T.M.C. MINIATURE 3.300 ohms 2 pole 4 way 0.56
SWITCH 4 POLE 2 CHANGE/OVER 0.15.

ELECTROLYTICS 0.02/250v 4.0/64v 4.7/16v 6.8/40v
10/35volt 33mF/35v 40uF /16v ALL ONE PRICE 0.7 each
47uF /35v 100uF / 10v 0.8each. 125uF/16v 22044F/40v 680
uF /16v 6.3V/1500uF 0.12eich 16-16uF/ 500V 32-32uF/275v
0.25 each. 32-32 µF/450v 0.35 each BARGAIN PRICES.

OUR BONANZA CAPACITORS PACK IS STILL AVAILABLE ONLY E1.50
100 MIXED VALUES & TYPES VALUED AT OVER £5 (LATEST TYPES)POL./CARBONATE. 0.01r.F/25av 0.033uF/250v1OuF/250v

0.1uF/250v 0.22r.F /250v all 0.15each. 1uF / 250v 0.12 each,
2 20F/250v IDEAL CROSS -OVER 0.25 each. TWIN V /U METERS PLASTIC APPROX. 40rnrn BY 80mm BRAND

NEW READS 20 TO 1 MINUS ZERO TO 3 PLUS. L/R BARGAIN ONLY
12.95.

DIODES BY I 00 0.18
44119 0.06 BY127 0.12
2///119 0.09 BY164 0.38
AAZ15 0.11 82X38/300
BA90 0.10 0.46
84111 0.18 BYZ21 3 0.25
BA I 12 0.18 BZY95 0.15
BAX78/1 0.10 0410 0.12
BAY31 0.14 0A47 0.10
BAY74 0.12 OAB1 0.05

04200 0.07
04202 0.07
N34A 0.05
N202 0.09
N252 0.10
N914 0.06
N984B 0.10
N1124 0.09
N3064 0.10
N4001 0.04

N4002 0.04
N4003 0.04
54004 0.05
N4005 0.08
N4006 0.07
N4007 0.05
N4151 0.06
N4148 0.04
N4244 0.07
530364 0.15

POLYESTER 0.0015/400v 0.022/160v 0.22/250v 6.6/400v
0.03 each. QUOTATION GIVEN FOR 1000 of. .

MINIATURE EDGE LEVEL METER LOTS OF USES ONLY 0.95MEYALISED FILM CAPACITORS, 0.047 ilF/250v 0.15/26N
.0.04 each.

, FREE OFFER ONE J PACK OF YOUR OWN CHOICE WITH ALL ORDERS
VALUED AT OVER £5

PLEASE ADD 10p MIN. TO ALL ORDERS WHERE NOT STATED
FOR P&P

OVERSEAS POST AT COST

CAPACITORS 0.0015/350v 0.0047/500v 0.047/400v
0.1 rrF /160v 0.25uF/ 50v 125uF /10v all 0:05 each.

SPECIAL OFFER I.C..
BULK PURCHASE
BRAND NEW 14 PIN
DECADE COUNTERS 2
SN7490 FOR ONLY
'£1.00.

SPECIAL OFFER
BULK PURCHASE
BRAND NEW BC337
TRANSISTORS NPN TO
84. CASE 20 FOR
£1.25.

LOOK
50 1 watt Re-
sistor
NEW, £1.00.

.

MAIL ORDER DEPT. ONLY
(Callers by appointment)

J.E.T. ELECTRONICS
90A MAWNEY ROAD, ROMFORD, ESSEX RM7 7DA

TELEPHONE: ROMFORD 61486
SPECIAL OFFERS ARE AVAILABLE ONLY_-WHILE STOCK

LASTS

ZENER DIODES' ZENER

-400 mW 2-33v ALL 0.9 each

DIODES ZENER DIODES

1Wat 1.5 & 2-33v ALL 0:111 loch

SPECIAL OFFER RESISTORS
CARBON FILM CR 25 TYPE 1M2. 2M2,
10% 10 120 470K etc. 200 mixed for only
11.25.

SPECIAL OFFER
10 2N6027 P U T
FOR ONLY 11.25.

LOW LOSS CO /AX CABLE 17p A METRE. TWIN SPCAKEH CABLE 9p
A METRE.

STANDARD TRANSFORMERS
The following types are stock items:

Mains:
Primary 120v + 120v Two identical secondaries

Each Total
Type Sec. VA Quantity f

SM15-6 0-6v 1.9 1.92
SM15-12
SM15-15

0.12v
0.15v

15
10.49
50-99

1.82
1.75

SM15-20 0-20v 100-499 1.69
SM24-6 0-6v 1-9 2.30
5M24-12 0-12v 24 10.49 2.20
SM24-15 0-15v 50-99 2.15
5M24-20 0-20v 100-499 2.10
SM50-6 0-6v 1-9 3.75
SM50-12 0-12v

)
10-49 3.60

SM50-15 0-15v 50
50-99 3.49

SM50-20 0-20v 100-499 3.40

Sub -miniature mains:
Primary 240v. Electrostatic screen. CT
Secondary 1.2VA, PCB or clamp mounting

t p
Type Sec. Quantity Clamp

SMS3 3-0-3v 1-9 1.60

SMS6 6-0-6v 10-49 1.50

SMS12 12-0-12v 50-90 1.43

SMS20 20-0-20v 100-499 1.37

E p
No clamp
1.56
1.47
1.40

1.34

Data sheets are available. Minimum order charge £5, post
& packing extra.

WOUND ELECTRONIC COMPONENTS
LTD.

Excelcis Works, Gogmore Lane
Chertsey, Surrey K16 9AP

Phone: Chertsey 65147

2 WAY CROSS ATLANTIC RADIO
COMMUNICATION with 600 milliwatts
to a 230 cm. long aerial - on 14 mHz
Amateur Band - typifies the WORLD
RECORD (patented) PARTRIDGE V.F.A.
MULTI -BAND AERIAL SYSTEM for any
location.
Details (stamp)

PARTRIDGE ELECTRONICS LTD. (W.W.)
BROADSTAIRS, KENT

G3CEDTel. Thanet (0843) 62535
G3VFA
ACCESS AND BARCLAYCARDS

ACCEPTED

WW -096 FOR FURTHER DETAILS

ANALOGUE & HYBRID COMPUTERS

Illustrated is the C180, one of our standard range of
analogue and hybrid computers which offer high
performance and extremely good value for money. This
model has 18 I.C. operational amplifiers all of which
may be switched for use as integrators, automatic
function selection and meter switching, 3 -Four
quadrant Multipliers, Individual Pot -Set Facilities, 1%
accuracy, built-in Stabilised Power Supplies, D.V.M.
optional extra. Many other features at this very low price
of E1,150 complete with patching leads and instruction
Book.

We are specialists in producing computers designed for your own specific research or
engineering requirements at prices which are very little more than those for our standard
range.

Phone or write for details of our Analogue or Hybrid apparatus.

PHYSICAL & ELECTRONIC LABORATORIES LTD.
MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT

28 Athenaeum Road, Whetstone, London N20 9AE. Tel. 01-445 7683

WW -123 FOR FURTHER DETAILS WW -045 FOR FURTHER DETAILS
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QUALITY AMPLIFIER KITS by POWERTRAN

ELECTRONICS
WIRELESS WORLD AMPLIFIER DESIGNS
Component packs for a choice of three outstanding amplifiers are stocked together with packs
for a regulated power supply suitable for use with a pair of any of them. Also stocked are
packs for a very well -established pre -amplifier -the Bailey -Burrows design which features six
inputs, a scratch and rumble filter and wide range tone controls which may be either rotary
or slider operating.

30W BAILEY
Pk. 1 F/Glass PCB
Pk. 2 Resistors. capacitors, pots
Pk. 3 Semiconductor set

20W LINSLEY-HOOD
Pk. 1 F/Glass PCB
Pk. 2 Resistors, capacitors. pots
Pk. 3 Semiconductor set

60V REGULATED POWER SUPPLY
Pk. 1 F/Glass PCB
Pk. 2 Resistors, capacitors. pots
Pk. 3 Semiconductor set

BAILEY -BURROWS PRE -AMP
Pk. 1 F/Glass PCB
Pk. 2 Resistors. capacitors, pre-sets,

transistors

20 WATTS/CHANNEL

£0.80
£1.75
£4.70

Pk. 3R Rotary potentiometer set
Pk. 35 Slider potentiometer set

(with knobs)

£1.60

£2.70

£0,85 STUART TAPE RECORDER
£2.40 A set of three printed -circuit boards has been
£3.35 prepared for the stereo integrated circuit

version of this high-performance Wireless
World published design.
TRRP Pk. 1 Reply amplifier F/Glass PCB £0.90
TRRC Pk. 1 Record amp./meter drive cct.

F/Glass PCB £1.40
TROS Pk. 1 Bias/erase/stabilizer cct.

£2.05 F/Glass PCB f 1.00
For details of component packs for this design

E4.95 please write for free list.

£0.75
£1.40
£3.10

TOROIDAL T20 + 20
Developed from the famous Practical Wireless Texan

Designed by Texas engineers and published in
a series of articles in Practical Wireless. The
TEXAN was a remarkable breakthrough in
delivering true Hi-Fi performance at excep-
tionally low cost. Now further developed to
include a true Toroidal transformer, this
slimline integrated circuit design, based upon
a single F/Glass PCB. features all the normal
facilities found on quality amplifiers, including
scratch and rumble filters, adaptable input
selector and headphones socket.

Pack Price
1 Set of all low noise resistors £0.95
2 Set of all small capacitors E 1. 50
3 Set of 4 power supply capacitors E1.40
4 Set of miscellaneous parts including

DIN sockets. fuses, fuse holders.
f 1.90control knobs, etc.

5 Set of slide and push-button
switches

6 Set of potentiometers and
selector switch

7 Set of all semiconductors
8 Special Toroidal Transformer
9 Fibreglass PC Panel

10 Complete chassis work.
hardware and brackets

11 Preformed cable/leads
12 Handbook
13 Teak Cabinet

£ 1.20

£2.00
£7.25
E4.95
£2.50

E4.20
£0.40
£0.25
E4.50

FREE TEAK CASE and HANDBOOK
with full kits

SEMICONDUCTORS AS USED IN OUR RANGE OF QUALITY AMPLIFIERS
2N699 £0.25 2N5830 £0.30 BC214L £0.14 MJ481 E1.20 TIL209. £0.30
2N1613 £0.20 40361 £0.40 BCY72 £0.13 MJ491 E1.30 TIP29A E0.50
2N1711 £0.25 40362 £0.45 BD529 £0.85 MJE521 £0.60 TIP30A £0.60
2N2926G £0.10 BC107 E0.10 8D530 £0.85 MPSA05 £0.25 TIP29C [0.71
2N3055 £0.45 BC108 £0.10 BDY56 £1.60 MPSA12 £0.55 TIP30C £0.78
2N3442 £1.20 BC109 £0.10 8E257 £0.40 MPSA14 £0.35 TIP41A £0.74
2N3711 £0.09 BC109C £0.12 8E259 £0.47 MPSA55 £0.25 TIP42A £0.90
2N3904 £0.17 BC125 £0.15 BER39 £0.25 MPSA65 £0.35 TIP 416 £0.82
2N3906 £0.20 BCI26 £0.15 BFR79 £0.25 MPSA66 £0.40 Ti P 428 £0.98
2N4062 £0.11 BC182 £0.10 BFY51 f0.20 MPSUO5 £0.60 1N914 £0.07
2N4302 £0.60 BC2I2 £0.12 BP/52 £0.20 MPSU55 £0.70 1N916 £0.07
2N5087 £0.42 BC182K £0.10 CA3046 £0.70 SBA750A E2.50 15920 £0.10
2N5210 £0.54 BC212K £0.12 LPI 186 £5.50 5L301 £1.30 5805 £1.20
2N5457 £0.45 BC182L £0.10 MC1310 £2.90 SL3045 £1.60 FILTERS
2N5459 £0.45 BC184L £0.11 MC1351 £1.05 SN72741P £0.40 FM4 £0.80
2N5461 £0.50 9C212L £0.12 MFC4010 £0.95 SN72748P £0.40 SFG10.7MA

£2.80

ACTIVE FILTER CROSSOVER
An essential and critical component in a high -quality speaker system is the crossover unit convention-
ally comprising of a series of passive networks which unfortunately, though introdUcing reactive
impedances between the amplifier and the speakers. result in the loss of the advantage of high
amplifier damping factor and renders the speakers prone to overshoots and resonances. An elegant
solution to this problem, described by D. C. Read in Wireless World, involves the use of a series
of active filters splitting the output of the pre -amplifier into three channels, of closely defined band-
width, each of which is fed to the appropriate speaker by its own power amplifier. A design for a
suitable 20 -watt amplifier, based on a proven Texas circuit, was also described by Mr Read. The
printed -circuit board for this has been designed such that three amplifiers may be stacked and
mounted together on a common heat sink to achieve a conveniently compact module.

ACTIVE FILTER
Pack
1 Fibreglass PCB (accommo-

dates all filters for one
channel) £1.05

2 Set of pre-sets, solid
tantalum capacitors. 2%
metal oxide resistors, 2%
polystyrene capacitors £4.20

3 Set of semiconductors £2.65
2 off each pack required for stereo
system

SUITABLE ALSO FOR FEEDING
ANY OF OUR HIGH -POWER
DESIGNS

READ/TEXAS 20wamp.
Pack
1 ielcitreay Iraesasi aPtoCrBa

capaci-
tors2 pre-sets (not includ-
ing Oils coupling capa-
citors) £1.10

3 Sets of semiconductors E2.40
6 off each pack required for stereo
system
4 Special heat sink as-

sembly for set of 3
amplifiers £0.85

5 Set of 3 0/P coupling
. capacitors £1.00

2 off packs 4, 5 required for
stereo system

POWER SUPPLY
FOR 20W CHANNEL STEREO

£0.70 SYSTEM

Pack
1 Fibreglass PCB
2 Set of rectifiers. zener

diode, capacitors, fuses.
fuse holders

3 Toroidal transformer

MORE KITS
ON PAGE 61

for further information please write for FREE LIST NOW!

£0.50

£2.60
£4.95

KIT PRICE egg eg
STILL ONLY OWIKAPfailI

post free (U.K.)

* SPECIAL OFFER *

-L
SLIDER POTENTIOMETER SALE!

Most values 10K -1M lin, 1K -1M log available
Normal price Sale Price

Single 35p 25p
Dual 55p 35p
Knob 15p 10p

Pot luck: Mixed bags - our choice

10 singles E2 10 duals 1:3

V.A.T. Please add 25%*
to all U.K. orders
(.or at current rate if changed)

U.K. ORDERS -Post free (mail order only)

SECUR ICOR DELIVERY -for this optional
service IMainland only) add £2.00 + VAT per kit

OVERSEAS -Postage at cost + 50p
special packing, handling

Dept. WWII
POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE
ANDOVER HANTS SP103NN

WW -092 FOR FURTHER DETAILS
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Buy .vo, rye.

tlaairmias
W IN DS OR ;BERKS.

' 58/ 60 GROV E RD:

MONEY BACK IF NOT SATISFIED.
LAROE STOCKS. LOX PRICES,
ALL BRAND NEW TOP GRADE FULL
SPEC DEVICES.CALLERI WELCOME,
CATALOGUE/LIST FREE SEND SAE.
BARCLAYCARD & ACCESS x POST.

SEND C.W,O, ADD VAT TO ALL PRICES IN U.K.P&P 15p. EXPORTS 60p,

Digital Displays

jE

SLAT RED LED 0.3"
DIGIT 0-9DP 89p ea
GREEN&YELLOW £1.40

JUMBO LED 0.6" 747
DISPLAY £2.25 ea.

3015F 0-9DP CI ea.

ZENON FLASH TUBE
£4. .Data 15p.

Tsd 3G1)

LEDS 209 STYLE ONLY 13p ea
TIL 209 WITH CLIP RED 15p ea
TIL 211 & CLIP GREEN 29p ea
LARGE 0.2" & CLIP RED 17p ea
LARGE 0.2" CLIP GREEN 30p ea
209 STYLE OR .2"ORANGE 29p ea
INFRA RED LED £i.2N5777 33p.

PHOVED C El3IP
TEC12 PHOTO AMP/SCMITT/RELAY
DRIVER or LED TTL INTERFACE 81p

FLUORESCENT LIGHTS 12V MADE IN UK
8 WATT 13" £3. 13W 22" £3.50

010ITFIL CLOCii
IC AY51224 4 DIGIT CLOCK £3.75
MM5311/4 6 DIGIT CLOCK £7

CASSETTE ,E,

mechanics
NEW 8tk CARTRIDGE MECHANISM £8

STEREO CASSETTE MECHANISM £13.75
Suitable for 'PW ASCOT' recorder
with heads etc.SEND 15p for DATA

555 TIMER 54p
703 RF/IF 28p
709 1099 23p
709 DIL 14 28p
710 DIL 14 34p
723 Reg. 54p
741 DIE 8 27p
741 DIL 14 29p
741 TO99 , 29p
747 2x741 70p
748 DIL 8 33p
7805 5V £1.40
7812 & 15 £1.40
76013 SW AF El

8038 SIG GEN £3
CA3028 £1
CA3046 55p
CA3048 C2
CA3052 £1.50
CA3054 fl

I4300 2-20V f2
LM301 OPA 45p
124304 0-40V E3
LM307 OPA 49p
LM308 HiBo 95p
LM309K 5V £1.48
LM372 IF £1.80

INTEGRATED
CIRCUITS

709 DIL14 29p LM377 2x2Wf2.87
LM380 2W AF 89p
LM381 2xPre £2
LM3900 4xOPA69p
MC1303 C1.20
MC1306 49p
MC1310&LED£2.65
MC1312 SQ £2.10
MC1330 69p
MC1339 2xPre CI
MCI350 55p
NE536 fetOPA £2
NE540 Driver £1
NE550 2vRef 79p
NE555 Timer 55p
NE556 2x" £1.20
NE560 PLL £3.15
NE561 PLL C3.15
NE562 PLL £3.19
NE565 PLL £2,69
SN72709 709 28p
SN72741 741 26p
SN72748 748 33p
SN76660 IF CI

SN76611 IFE1.25
TAD110 &IF £2
TBA810 7WAF 99p
ZN414 RX £1.09

SPECIAL OFFERS

2N3055 FULL HIGH SPEC 115W 37p
741C 8PIN DIL 27p.MFC4000B 33p
NE555 TIMER 55p.ZN414 RX £1.09
BC109 9p.2N3819e 16p.BFY51 15p

411010 1411 Ill
illi'' 7473/74/76 29p

7400 GATES 13p 7475 45p
7404 INVERT 17p 7490 52p
7401/2/10etc14p 7491/2/3/4 59p
7413 SCMITT 31p 74100 74175 CI
7440 BUFFER 14p 74121 32p
7447 DRIVER 89p 74123 59p
7470 6 7472 29p 74141(87441)73P

TRANSISTORS vero
& DIODES

Price each
AC127 & 128 16p
AC187 & 188 19p
AD149 43p
AD161 & 162 33p
BC107 & 108 9p
BC109 10p
BC147/8/9 10p
BC157/8/9 ,12p
BC167/8/9- 12p
BC177/8/9 18p
BC182/3/4ASLIOp
BC212/3/4A4Z11p
BCY70/1/2 17p
BD131 & 132 39p
BFR51
BFR50/51 23p
BFR50/51 23p
BFR88 250V 29p

BEY50/1/2 15p

MATCHING 16p
INS.BUSH SET1Op
TIP 41 70p
TIP 42 88p
TIP 2955 90p
TIP 3055 55p

TIS43 aee2N2646
ZTX109&301 13p
194001 4p
194004 & 7 7p
194148 & 914 4p
29697
2N706g8
2N2646 UJT
292904 & 5
2N2926royg
293053
293055 115W
293563 & 64

BSX19/20/21 16
293614

p 293702 & 3
41,1E2955 90P 2N3704 &
MJE3055 65P 2N3706 & 7
MPU131 PUT 49p 293708 & 9
0A91 0A81 6P 293710 a 11
0A81 & 0A91 6P 2N3819E PET
TIP 29 & 30 52p 2N3823E FET

14p
lip
32p
20p
9p
17p
37p
16p
49p
9p
10p
9p
8p
10p
16p
17p

TIP 31 .8 32 69p 2N3904/5/6 15p
FULL SELECTION IN OUR FREE LISTS,

NEW TRAMPUS FULL SPEC PAKS

PAK A 10 RED LEDS our choice El
PAK B 4 741 OP AMP ' El
PAK C 4 293055 £1.0 12 BC109 £1
PAK E 10 BC182 CI.F 11 293704 fl
PAK G 8 BFY51 £1.H 9 2N3819efl
PAK J 9 293053 ELK 40 19914 El

BZY88 400mW
ZENER DIODES 9p

BRIDGE RECT
IA 50V 20p

84100 DISC 25p

1A/50V SCR 36p
TAG1/400. 55p
rIne & 7 SCR DI
4A/400V 53p
SC146D TRIAL
10A 400V ;-.p

VERO PINSx36 28/3.1
COPPER CLAD VEROBOARD 0,1"

21-x5" 29p 21x31" 26p.31x3/"31p.
31"x5" 31p 31x 17" £1.50

DIL IC's BOARDS 6x/11" £1.50
24 way edge connector 60p.
36 way 90p, PLAIN 31"x17" El.
FACE CUTTER 45p,FEC ETCH PAK 50p

00WRICift

7.4111pen52,--c
PRINTED CIRCUIT BOARD KIT £1.69
DECOR NO MESS ETCH PAK NEW 69p
DECOR DESOLDER BRAID REEL 59p

H EATS INKS
5F/T05 & 18F/T018 5p ea.TV4 15p.
TV3/T03 16p.EXTRUDED 4" 4Y1 29p.

TGS308 GAS DETECTOR £1.80 ea.

LOGIC PROBE TTL TESTER PEN C5

CAPACITORS

CERAMIC 22pf to 0.1uf 50v 5p.
ELECTROLYTIC:10/50/100 of in
10v 5p.25v 6p.50v 8p.2uf/10v 5p.
1000 of/25v 18p.200/500 25v 9p.

POTENTIOMETERS (POTS) AB or EGIN

LIN or LOG ROTARY 13p.SWITCH 14p
DUAL 45p.ALIDERS 29P.STEREO 57p
KNOBS 7P RESETS 6PRESISTORS lIP
SWITCHES: SPST 18p. DPDT 25p.

DIN PLUGS ALL 12P, SOCKETS Pp,
ALI CASES AB5/AB7 50p.AB13 65p.
TRANSFORMERS IA 6v6v or 12v12v
Only C1.34.100mA type CT 75p.

OIL sockets
TEXAS GOLD
LOW PROFILE ea
8,14,8 16 PIN 13p

SOLDERCON STRIPS:
100 PINS 50p,1K £3.

t

WW -114 FOR FURTHER DETAILS

HART ELECTRONICS
Audio Kit Specialists since 1961

10

BAILEY/BURROWS/QUILTER PRE AMP This is the tone control section of the best
pre -amp kit currently available. Consider the advantages: -'First quality fibreglass
printed circuits with roller tinned finish and all component locations printed on reverse.
*Low noise carbon film and metal film resistors throughout. *Finest quality low -noise
ganged controls with matched tracks and shafts cut to length. *Well engineered layout for
total stability. *Special decoupling and earthing arrangements to eliminate hum loops.
*Controls, switches and input sockets mount directly on the boards to TOTALLY
ELIMINATE wiring to these components. (We know of one pre -amp kit which claims its
controls mount directly on the board --and so they do. by their shah bushes! You still have
to wire them up!!)
*We incorporate the Quilter modification which is most important as it reduces distortion
and increases the bass and treble control range.
As can be seen from the photograph the tone control unit is very slim (only 11" from
front to back) and may therefore be used in many other applications than our Bailey
metalwork which it is designed to fit.
METALWORK AND WOODEN CASES These have been under review for some time:
please send for latest information.
F.M. TUNER This latest addition to our range is designed to offer the best possible
performance allied to the ease of operation given by push button varicap tuning. We
have taken great care to look after the constructors' point of view and there are no
coils to wind, no RF circuits to wire and no alignment is required, in fact the whole unit
can be easily completed and working in an evening as there are only 3 transistors. one IC
and two ready built and aligned modules comprising the active components. We have
abandoned the concept of having a tuner as large as the amplifier and this new unit has a
frontal size of only 1:k in. x 4 in. It can be mounted on the side of our Bailey amplifier
metalwork thus turning it into a tuner/amplifier whilst only increasing its width by ti in.
Cost of tuner chassis (no case) is £22 for mono, £25.45 for stereo. Metal case £3.55.
An extended wooden case to fit tuner and amplifier will be offered shortly.
STUART TAPE CIRCUITS Our printed circuits and components offer the easy way to
convert any suitable quality deck into a very high quality Stereo Tape unit. Input and
output levels suit Bailey pre amp. Total cost varies but around £35 is all you need. We can
offer tape heads as well if you want new ones.
All above kits have fibreglass PCB's. Prices exclude VAT but P&P is included.
FURTHER INFORMATION ON ALL KITS FREE if you send us a 9 in. x'4 in_ S.A.E.
REPRINTS Post free. no VAT.
Bailey 30W 1Bp.
STUART TAPE RECORDER All 3 articles under one cover 30p.
BAILEY/BURROWS/QUIETER Preamp circuits, layouts and assembly notes 15p.
All prices exclude VAT

Penylan Mill, Oswestry, Salop

SQ IS A TRADEMARK OF CBS INC.

it

om)

SQ QUADRAPHONIC DECODERS
SO the leading quadraphonic system. designed by CBS engineers, offers not only 4 channel ambiophony hem the
fast expanding range of SO encoded discs but also immensely increased depth and fullness of sound from
standard stereo recordings too.
Feed 2 channels 1200-1000mV as obtainable from most pre-amplifiers1 into your choice of any of our 3 decoders
and take 4 channels out with no overall signal level reduction. On the logic enhanced decoders Volume. Front -
Back. LF--RF. LB-RB and Dimension controls can all be implemented by simple single gang potentiometers -no
need for exotic 4 -gang units,
These state-of.the-art circuits. used under licence from CBS. are offered in kit form comprising first grade
components only -fibre glass circuit boards of professional quality designed for edge connector insertion. all
resistors 2% metal oxide. all polystyrene and polycarbonate capacitors 5% or better and in decoder L2 ultra low
noise IMPS A113-0.5dB typ.1 transistors used in each amplifying stage.
MI Basic matrix decoder with fixed -10-40: blend 10 Resistors. 14 Capacitors. I Integrated Circuit. Printed
Circuit Board. CE154
LI Full logic controlled decoder with 'wave matching arid 'front -back logic for enhanced channel separation using
three specially designed Integrated Circuits. 24 Resistors. 42 Capacitors. 3 Integrated Circuits. Printed CircuitBoard. [1480
L2 More advanced full logic decoder with 'variable blend', extended frequency response. increased front -back
separation. 43 Resistors 44 Capacitors. 3 Integrated Circuits 9 Transistors. 6 Diodes. Printed Circuit Board. 428.20.
All lots include IC sockets and construction notes. Prices include CBS licence fee.
Please write for further details in FREE UST.

United Kingdom. Post Free. Please add 25% VAT. Overseas. No VAT. Please add (per kit) £2.00 p &
AIR MAIL or E1 00 p &p SURFACE MAIL.

AMBIENTACCOUSTICS

41116'
PO BOX 3000

ANDOVER, HANTS SPIO 3EQ
Personal callers are always welcome. but please note we are closed all day Saturday

WW -090 FOR FURTHER DETAILS
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BI-PPE-PAK
The people for component bargains (s)

Makers of

NtirlinQ Ni i
audio equipment

ORIGINATORS OF PRE -PACKED COMPONENTS IN BRITAIN - AND STILL LEADING!

( AUDIO MODULES - today's most challenging values!
POWER AMPS

SS103
Compact I.C. amp. 3 watts R.M.S. Single channel (mono).
On P.C.B. size 31/2"x2". Needs 10-20V supply. £1.75

63103-3
Stereo version of above. (Two I.Cs.) £3.25

NEW! SS105 Mk. 2
A compact all-purpose power amp. Size 31/2"x2". Useful
5w output (mono) into 30 using 1 2V. Excellent value. Two
20w at 1 2V 4 p.a. £2.25

SS110 Mk. 2
Similar in size to SS105 but will give 10w output into 40
using 24V (mono). Two in stereo give first-class results,
suitable for many domestic applications. £2.75
Now - the SS120 gives 20w R.M.S. into 4 ohms from
34V. Size 31/2" x 2". £3.00

SS140"
Beautifully designed. Will give up to 40w R.M.S. into 40.
Excellent S N.R. and transient response. Fine for P.A., disco
use, etc. Operates from 45V DC. Two in bridge formation
will give 80w R.M.S. into 80 £3.75

3
SPECIAL
OFFERS

LM 380 AUDIO IC
(Marked SL60745) Brand
new and to spec 3 watts
R M S out. With data

£1.00
'2 X SN 7490. Brand new

I C to spec decode
'counters ' £1 .00
3 X SN 1400 Quad 2
input Nan gate ICs '50p

PRE-AMP/CONTROL MODULES
SS100
Active tone control to provide Bass and Treble (stereo) With
full instructions. £1.60
SS101
Pre -amp for stereo ceramic cartridges, radio and tape.£1.60

SS102
Pre -amp for low -output stereo magnetic cartridges, radio
and tape £2.25
BUILD A STEREO F.M. TUNER
WITH THESE MODULES
SS201
Front End assembly. Ganged tuning with well engineered
slow-motion geared drive in robust housing A.F.C. facility.
Requires 7-10V. Excellent sensitivity. 88-108mHz. £6.25

SS202
I.F. Stage (with I.C.). Designed to use with SS201 uses I C.

Carefully checked before despatch. For 9-16V. £5.25

S5203
Stereo Decoder. Designed essentially for use with SS201
and SS202, this excellent decoder can also make a stereo
tuner of almost any single channel FM tuner. Supplied ready
aligned. A L.E.D. can easily be fitted 9-16V. £5.62
SAVE £5 ON THE S/S TUNER
By buying Units SS. 201, SS.202 and SS.203 together, the
price is £12.12 - a genuine saving of £5 on this very
efficient tuner £12.12

rY

SUNDRY
P.1 PAK - Approx. 170 short -lead
semi -conductors and components. PNP, NPN.
diodes, rectifiers. etc. on ex -computer panels.
At least 30% factory marked. Some data
supplied '50p.
UHF 625 line tuner, rotary. £2.50.
Rev Counter (for cars) (8%). £1.00.
Books by Bernard's Publications. Newnes-
Butterworth's. etc.

I-
I THE FREE CATALOGUE I

New edition better than ever. It's I
your's for free and well worth getting
- only please send large S.A.E. with I
10p stamp if we have to post it to you.

L-
V.A.T. - IMPORTANT

Rates quoted in good faith in accordance with
Customs & Excise rulings. In the event of
overpayment by customers the difference will
be credited.

TERMS OF BUSINESS:

NEW RANGE TRANSISTOR & COMPONENT PACKS
TP SELECTION

TP5 20 Transistors, PNP German-
ium, Red Spot A.F.

TP6 20 Transistors, PNP German-
ium, White spot RF.

TP7 1 2N174 150w 80Vce Power
Transistor. with mounting
assembly.

TP19 100 diodes, mixed Germanium.
Gold -bonded, etc. Marked/Un-
marked.

TP23 Twenty NPN Silicon uncoded
TO5 Similar to FIFY50 / 2.
2N696. 2N1613. etc. Comple-
mentary to TP24.

TP24 Twenty PNP Silicon, uncoded
T05 Similar to BFY64
2N2904/5.

TP29 8 power diodes 400V, 1 25A
Silicon FST 3/4

UT SELECTION
UT'
UT2

UT4

UT5

UT7

50 PNP's Germanium, AF & RF

150 Germanium diodes, min
glass

100 Silicon diodes. min. glass,
similar to IN914, IN916

40 250mW Zener diodes OAZ
240 range, average 50% good

30 Silicon rectifiers 750mA,
mixed voltages, Top Hats, etc

40 NPN Silicon planers. Similar
to 2N3707-1 1 range Low noise
amps.

UT12 25 2N3702/3 Transistors, PNP
Silicon, Plastic to 92

UT9

CP SELECTION
CP1 Mixed bag of capacitors -

Electrolytic, Paper, Silver Mica
(Approx 150 - sold by weight)

Cp2 200 (approx.) Resistors, various
types, values, watts (Sold by
weight.)

cprao Wire -wound resistors. mixed

CP4 12 pots - pre-set, w/wound.
carbon, dual, with/without
switches - all mixed

CP7 Heat sinks, assorted. To fit SO -2
(0072) TO -1 (AC128), etc.

ALL ABOVE PACKS - 60p EACH .TP Tested & Guaranteed, UT Untested, unmarked. CP Components

CAPACITOR DISCHARGE IGNITION KIT
Simple to assemble and fit Improves car performance
saves on fuel P P 30P £7.50 '"
BI-PRE-PAK X -HATCH GENERATOR MK. 2

Four -pattern selector switch
3" x 5'4" x 3"
Ready -built
and tested £9.93
In kit form £7.93.*

Please add 33p for postage and packing.
Is invaluable to industrial and home user alike. Improved circuitry
assures reliability and still better accuracy. Very compact:
self-contained. Robustly built. Widely used by TV rental and other
engineers. With reinforced fibreglass case, instructions, but less
batteries (Three U2 type required.)

TV SIGNAL STRENGTH METER*
Complete kit as described in E19 50 plus 40p for P&P

VAT at 25') must be added to total value of order. except for items marked ' or [8.d.
when VAT is to be added al 8'). No VAT on overseas orders. POST & PACKING Add
22p for UK orders except where shown otherwise. Minimum mail order acceptable -
At. Overseas orders. add fl for postage. Any diflerence will be credited or charged.
PRICES Sublect to alteration without notice. AVAILABILITY All items available al
time of going to press when every effort is made to ensure correctness of intormalion.

U

Co Reg NoR?cimq

222 224 WEST ROAD,WESTCLIFF-ON-SEA, ESSEX SSO9DF.

TELEPHONE: SOUTHEND (0702) 46344.

FOUNDED IN 1959

SS300 POWER SUPPLY STABILISER
Add this to your unstabilised supply to obtain a steady working
voltage from 12 to 50V for your audio system workbench, etc
Money saving and very reliable £3.25 0
PLASTIC POWER TRANSISTORS
40 WATT SILICON''
Type Polarity Gain VCE Price
40N1 NPN 15 20p
40N2 NPN 40 30p
40P1 PNP 15 20p
40P2 PNP 40 30p

90 WATT SILICON
Type Polarity Gain VCE Price
90N1 NPN 15 15 25p
90N2 NPN 40 40 35p
90P1 PNP 15 15 25p
90P2 PNP 40 40 35p

II you prefer not to cut coupon out, please mention WW8 when writing.

NM EMI 1= MI MIN MM 11111 MIM Mill
III To BI-PRE-PAK, 222-224 WEST ROAD

WESTCLIFF-ON-SEA, ESSEX

Please send

for which I enclose

NAME

ADDRESS

me VAT

vvvv11

IM WNW IMIM MI= INIW
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RST
VALVE MAIL ORDER CO.
16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.

VALVES ECH" E5°ECH42 085
EZ80 0.30
EZ8 I 0.31

PEN45DD
0.75

UCL83 070
L1F41 0.75

6C D6G 110
6C H6 1.50

12BH7 0.60
30C15 1.00

AZ31 0.60ECH81 035 EZ 90 0.45 PFL200 0.70 UF89 0.50 6E5GT 015 30C 17 1.00
AZ4 I 070 ECH83 010 GY50 I 090 PL36 0.63 UL41 085 6F23 0.90 30C 18 090
CBL3 I 1.40 ECH84 050 GZ30 0.85 PL38 1.25 UL84 0.50 615G 0.45 30F5 1.00
CL33 1.50 ECL80 0.60 GZ32 0.65 PL8I 0.55 UY4 I 055 6.15GT 055 30FL1 1.00
CY3 I 0.60 ECL82 0.42 GZ34 075 PL82 0.50 UY85 0.45 617GT 045 30FLI4 1.00
DAF9 I 040 ECL86 0.55 H63 190 PL83 0.50 VP4B 1.25 6K6GT 080 30LI5 095
DAF96 060 ECLL800 HL41DD PL84 0.50 VR75/30 6K7GT 1135 30L 17 0.95
DCC 90 1.35 3.50 0.70 PL500 0.85 055 6K8GT 050 30512 1.00
DF91 0.40 EF37A 1.21 HN309 1.50 5E504 0.85 VR105,30 6P25 2.50 30519 015
DF96 0.60 EF39 1.25 KT61 254 5E508 0.80 040 6Q7GT 043 30PL I 0.95
DK9I 0.50 EF4 1 0.75 KT66 215 PL500 1.55 VR150/30 6SG7 050 30PL 13 1.10
DK92 1.00 EF55 1.50 KT81 (7C5) 5E801 1.00 045 6517GT 0.30 30PL 14 1.10
DK 96 075 EF80 0.35 1.30 PL802 1.25 Y63 1.25 6SL7GT 35L6GT 0.80
DL92 0.50 EF85 0.45 KT88 3,25 PY32 0.63 IRS 0.50 055 35W4 160
DL94 044 EF86 0.50 KTW61 1.51) PY33 0.63 1S5 0.411 6SN7GT 35Z3 0.00
DL96 0.55 EF89 035 KTW62 1.50 PY81/00 IT4 040 055 3524GT 0.70
DM70 0.70 EF9 I 0.40 N78 3.50 0.50 354 0.50 6 U4GT 0.75 5005 0.70
DY86/7 0.45 EF92 050 0A2 0.45 PY82 0.45 3V4 085 U5G 1.50 50CD6G
DY 802 0.47 EF98 0.80 0B2 0.45 PY83 0.50 SR4GY 1 00 6 V6GT 060 1.20
EABC80 EFI83 040 0Z4 055 PY500 1.10 5U4G 0.55 6X4 0.45 80 075

0.38 EF 184 0.40 PC86 OM PY801 0.55 5V4G 0.60 6 X5GT/G 807 1.00
EA F42 070 EH90 0.60 PC88 065 SP4I 310 5Y3GT 0.65 0.55 6080 2.50
EA F601 EL33 2.50 PC900 055 SP6 I 0.85 524G 065 786 080 6146 300

0.75 EL34 0.70 PCC84 045 T41 1.00 6/30L2 0.90 787 080 TUBES
EBC33 1.00 EL37 2.50 PCC89 0.55 U25 1.00 6AL5 030 7C5 1.30 2651 4.00
EBC4 I 0.75 EL4 1 010 PCCI890.65 U26 0.115 6AQ5 050 7C6 1 00 3B51 450
EBC81 0.40 EL42 1.65 PC F80 0.40 UI91 0.75 6AS7G 100 7H7 0.80 3E4' IA 400
EBF80 0.40 EL84 035 PC F86 015 U404 0.75 6AT6 0.60 7S7 225 3EG1 810
EBF83 0.40 EL9 1 1.00 PC F8010.60 U801 1.18 6AU6 040 7Y4 080 3FP7 200
EBF89 0.32 EL95 010. PC F8020.55 UABC80 6AV6 0.50 12AC6 080 3GP I 5.00
EBL3 I 2.00 EL350 1.60 PC F8050.90 0.40 6BA6 0.30 12AD6 040 50P1 5.07
ECC40 1.00 ELL80 2.00 PC F8060.80 UAF42 0.75 68E6 0.45 I 2AE6 075 SCSI 5.00
ECC81 045 EM80 055 PCF8081.00 UBC4 I 0.60 6BH6 0.75 I 2AT6 045 88D 15.00
ECC82 0.36 FM81 0.60 PCL82 045 UBF80 0.50 6616 0.75 I 2AT7 045 CV429 27.50
ECC83 0.38 E M84 040 PCL83 070 UBF89 0.50 6BQ7A 0.55 1 2AU6 0.50 DG7 5 12.00
ECC85 045 EY5 1 0.45 PCL84 0.50 UCC85 0.50 6BR 7 1.20 I 2AU7 0.38 VCR 38
ECC88 0.50 EY86 045 PCL85 080 UCH42 0.80 6BW6 1.00 I 2AX7 0.38 10.00
ECF80 045 EZ40 010 PCL86 0.50 UCH8I 050 6BW7 1.00 12BA6 050 VCR139A
ECF82 0.45 5241 0.75 PD500 1.50 UCL82 0.40 6C4 040 1213E6 060 100

TRANSISTORS & ICs 2N696 0.15
2N697 0.16

2N4289 0.30 SN7476 0.45
3N141 011 SN7480 0.60

AA 119 07 05179 0.33 OC42 0.40 2N706 0.12 40360 0.40 SN 7482 0.87
AAZ 13 0. 2 6E180 0.36 0C44 0.20 2N706A 0.12 40361 045 SN7483 1.10
AAZI5 0. 0 13E181 0.35 0C45 0.20 2NI131 0.26 40362 040 SN7484 1.00
AC107 0.51 8F194 0.10 0071 018 2N I 132 0.24 40430 015 SN7486 147
AC126 0.25 .8F195 013 0072 0.28 2NI302 0.18 SN7400 0.16 SN7490 0.55
AC127 0.25 8E197 0.15 0076 0.34 2N1303 0.18 SN740I 0.16 SN749 IAN
AC 128 015 8F200 0.32 0077 054 2N1304 0.28 SN7402 016 1.00
AC176 0.25 13E561 0.25 0081 029 2N 1305 0.22 SN7403 0.18 SN7492 0.70
AC187 021 13E598 0.25 008 ID 13.28 2N1306 028 SN7404 0.26 SN7493 0.70
AC188 0.20 BFW 10 051 00812 0.45 2N1307 0.28 SN7405 0.22 SN7494 0.80
ACY2I 0.22 BFX29 0.28 0083 027 2N 1308 0.28 SN7406 0.42 SN7495 0.80
ACY39 0.78 BFX88 0.24 OCI40 1.14 2N1309 030 SN7407 0.42 SN7496 0.95
ADI40 ass BEY50 021 CIC 170 030 2NI613 0.21 SN7408 028 SN7497 3.87
ADI49 0.50 BEY51 0.22 0C171 0.30 2N 1614 0.45 SN 7409 0.28 SN74100 1.89
AD161 044 BFY52 0.20 0C200 0.54 2N2147 0.78 SN7410 016 SN74107 0.45
ADI62 0.44 BRIO° 0.40 0C201 1.00 2N2I60 0.78 SN7411 0.25 SN74110 0.58
AF115 025 BY100 0.27 0C202 0.90 2N2369A 016 SN7412 0.30 SN74111 0.86
AF116 0.25 BY126 014 0C203 0.55 2N2646 0.50 SN7413 036 SN 74 118 0.90
AF117 0.24 BY 127 0.12 OCP71 1.20 2N2904 0.20 SN74 16 038 SN74119 1,60
AF186 048 BZX61 series ORP 12 060 2N2904A 0.25 SN7417 036 SN74121 0.50
AF239 0.44 020 ORP60 055 2N2905 132 SN7420 016 SN74122 0.70
ASY27 0.33 BZY88 series T1C44 0.29 2N2905A 0.25 SN7422 0.25 SN74123 1.00
ASY28 0.25 0 10 TIC226D 1.50 2N2906 0.20 SN7423 0.37 SN7414 1 0.90
BA 102 0.25 CRS I -05 0.35 TIL209 020 2N2926 0.12 SN7425 0.37 SN74145 1.26
BA 115 0.10 CRS1-40' 0.50 ZTX107 012 2N3053 0.18 SN7427 0.37 SN74150 1.75
BC107 0.14
BC108 0.13

CRS3-05 040
CRS3-40 065

ZTX108 0.8
ZTX300 013

2N3055 0.45
2N3525 011

SN7428 0.40
SN7430 016

BC 109 0.14 MJE340 0.47 ZTX301 014 2N3614 0.65 SN7432 0.37
BC113 0.15 MJE370 0.68 ZTX302 018 2N3615 0.65 SN7433 0.37 SN74156 1.00
BC 117 0.21 MJE520 063 ZTX304 124 2N3702 0.11 SN7437 0.37 SN74157 0.95
BC143 0.30 MJE2955 1.27 ZTX500 113 2N3703 0.12 SN7438 0.37 SN74170 252
BC 147 0.10 M1E3055 0.77 ZTX501 0.15 2N3704 014 SN 7440 0.22 SN74174 1.57
BC 148 0.0 MPF102 040 ZTX503 0.16 2N3705 0.15 SN744 IAN SN74175 1.10
BC 169C 0.15 MPF103 0.36 ZTX531 0.25 2N3706 011 092 SN74176 1.26
BCI82 0.12 MPF 104 0.35 ZTX550 0.18 2N3707 0.13 SN7442 0.79 SN74190 2.00
BC182L 0.12 NKT404 1.00 1N914 0.06 2N3708 0.07 SN7450 0.16 SN7419 I 2.00
FIC184L 0.13 NKT404 0.66
BCY32 0.85 0A5 072

1N4001 0.060.7

1N4002
2N3709 010
2N3710 0.11

SN7451 016
SN7453 0.16

SN74192 2.00
SN74193 2.00

BCY33 138 I 0A10 0.40 IN4003 0.0 2N371 I 0.11 SN7454 016 SN74194 1.30
BCY34 0.45 I 0A79 0 10 1N4004 0.0 2N3819 038 SN7460 016 SN74 195 1.10
BCY70 0.18 0A8) 0.18 IN4005 0.10 2N3820 0.50 SN7470 0.38 SN74196 1.20
BCY7 1 022 0A91 17 1N4006 0.12 2N3823 oso SN7472 038 SN74197 1.20
BCY72 0.15 0A200 0.08 IN4007 0.12 2N3903 0.15 SN7473 0.41 SN74198 2.77
BC211 0.65 0A202 0.06 IN4009 018 2N3904 020 SN7474 042 SN74199 2.52
130121 1.00 OC16 1.00 1N4148 004 2N3905 025 SN7475 0.59BD124 0.65 0C20 2.00 15131 013 2743906 0.25BD131 042 0C23 1.25 15921 0.07 2N4058 0.1500132 aso 0C25 aao 152033 0.20 2744059 010

OIL 14 pin 15p0E115 0.20 0C28 0.66 JS2051A 020 2N4060 0.13
BF 167 0.25 0C35 055
13E173 0.28 0C36 0.60

152100A 0.20
153010 125

2N406 I 013
2744062 0.14 I

SOCKETS 16 pin 17p

INDUSTRIAL VALVES
B3GT
824
035A
B63A
N2I
N2IB
N236
N23CR
X2A
X2B

A3
-AS15
2C 26A
2C34
2C39A
2C43
2021
21321 W
2526
2131
2133
2J50
2J54
2.156A
2K25
2K26
1528
2K45
2X2A

3A/107A
3A/108A
3A/10813
3A/109 B
3A/110A
3A/110B
3A/1461
3A/167M
9A5
313/240M
3B/24IM
3624
3828
3629
3C22
3C23
3C 24/24G
3C45
3CX100A5
3E29
33/1215
31/160E
3J/170E
3Q/150E
3Q/1955
3S4
3 V/340/1
3V/390A
3V/390B

4 I25A
4 250A
4 400A
4/332
4C35
4CX250B
4E27
4150
4152
4152A
4153
4X150A
4X150D
4X250B

5B/251M
513/252M
56'254M

58 155M
5B/256M
5B/257M
5C22
5021
5R4GY
5U4GB
5Z3
524G

6AF4A
6AK5
6AM5
6AM6
6AN5
6AN8
OARS
6AS6
6AU4GTA
6AU5GT
6AU6
6AV5GTA
6AW8A
6A X5GT
61340
6BARA
6BK4
6BK7A
6BL7GTA
60N6
61367
6BS7
6BX7GT
6026
6C136
6C H6
6CL6
6CW4
6056
60Q66
6EA8
6F33
6H6lmetall
6K7GT
6U8A
6V6GT

1E3
1E13
2AY7
2B4A
2BY7A
2E1
2E14
3E1

28D7
29C1
53KU
75B1
75C1
83A1
85A I
85A2
90AG
90AV
90C I
90CG
90C V
95A1
00TH
5082
5003
50C1
50C2
50C3
50C4

250TH
328
329

705A
715A
71513
723A/B
725A

801
803
805
807
808
811
811A
812A
813
815
828
8290
8308
860
866
866A
866E
872A
881R
891R

954
955
956
957

1625

2050
2050W
2051

4003A
42125 or H
4242A
43I3C
4328A
4687
5544
5545

5642
5644
5651
5670
5672
5676
5687
5696
5702
5718
5719
5725/

6AS6W
5726/

6AL5W
5727/

2D2 1 W
5749
5750
5751
5802
5814
5823
5840
5963
5965
6005/

6AQ5W
6021
6057
6058
6059

6060
6061
6062
6063
6064
6065
6067
6072
6073
6074
6080
6097C
6130
6136
6189
6197
6201
6202
6203
6205
6360
6442
6463
6550
6807
6923
6939

7193
7203
7360
7586

8013
8025A

9001
9002
9003
9004
9005
9006

1320IA

A 1834
A2087
A2134
A2293
A2426
A2521
A2900
ACT6
ACT9

BIC IE
BS90
B5156
BT5
BT35
BT45
BT79
8T83

C IC
C 1 K
CV5
CV25
CV26
CV28
CV31
CV32
CV45
CV53
CV73
CV74
CV85
CV118
CV 121
CV124
CV R8

C V 131
CVI32
CV 133
CV 135
CV 136
CVI37
CV 138
CV140
CV 144
CV 160
CV I73
CV187
CV188
CV190
CV 220
CV 261
CV 273
CV 284
CV286
CV287
CV315
CV329
CV337
CV342
CV345
CV354
CV359
CV360
CV371
CV 372
CV378
CV39 I
CV 395
CV 397
CV428
C V434
CV447
CV449
CV466
CV469
CV488
CV491
CV492
CV493
CV717
CV808
CV 1072
CVI076
CV 1092
CV 1219
CVI343
CVI475
CV 14 76
CV 1477
CV 1478
CV 1794
CVI480
CV 1481
CV1482
CV 1787
CV 1832
CV 1833
CV 1835
CV1994
CV2000
CV2131
CV2154
CV2I55
CV2I60
CV2 I 79
CV2235
CV2237
CV2238
CV2253
CV2289
CV 2520
CV 2522
CV2721
CV290I
CV3523
CV3929

C V3986
CV3988
CV399 I
C V3998
CV400 I
CV4002
CV4003
C V4004
C V4005
C V4006
C V4007
CV4008
C V4009
CV4010
CV4011
CV4012
CV4013
CV4014
CV4015
CV4016
CV4017
CV4018
CV4019
CV4020
C V4022
CV4023
C V4024
C V 4025
C V4028
C V4033
CV4035
CV4038
CV4039
C V4040
C V4056
C V4059
C V4060
CV4062
C V4063
CV4064
C V4079
CV450 1
CV4502
C V4503
CV4504
CV4507
CV4508
CV5060
CV6004
CV6008
C V6045

DA30
DA4 I
DA42
DA100
DET22

E55L
E8OCC
E8OFC
E8OF
E8OL
E8OT
ER I CC
ER IL
E82CC
E83CC
E83F
E 88CC
E9OCC
E9OL
E9 1H
E92CC
E 180CC
EA50
EA52
EA76
ECC35
ECF804
FF50

EF54
EF55
EF804
EFP60
EL91
EN30
EN3I
EN32
56191
ESU74
ESU76
ESU77

F6057
F6060
F6061
F6063
F X219
F X225
F X227

01/371K
0120/113
0150/213
G180/2M
G240/2D
G400/1K
GN4
GT1C
GTRI2OW
GTRISOMS
GU 18
GU20/21
GU50
GXUI
KT66
KT67
KT88

M8079
M8080
M8081
M8082
M8083
M8091
M8096
M8097
M8098
M8100
M8136
M8137
M8140
M8141
M8I42
M8144
M8149
M8157
M8161
M8I62
M8163
M8167
M8179
M8I90
M8196
M8204
M82I2
M8214
M8223
M8224
M8225
M8232
M8237
M8245
MEI400
MEI401

0A2
0A3
OA4G
OB2
OB3

OD3
003
0Z4

.024A

PT15

QA2400
QA 2403
0A2404

A2406
A2407

Q03/300
OB3-5-750

r34 1100
F4I
F45

QQV02.6
QQV03 10
QQV03.20
QQV03-20A
QQV04-15
QQV06-40
QQV06- 40A
QS70/20
Q575/20
QS75/40
QS75/60
QS83/3

S92/I0
S95/I0
S105/45

QS150/40
QS 150/45

rS

150/80
S1200

1202

S1205
U37

QV03-12
QV04-7
QV05-25
0V06-20
QY.3.125A
QY4 250A
QY4.400A

RIO
R17
R18

SIIE12
S130
51305
STV280/40
STV 280/80
SU41
SU42

TD03-10
TT15
TT2I
TTR3 I MR
TZ40

U17
U19
U27

V LS631

2300T
Z759
2803U

VAT
VALVES &

TRANSISTORS 25%
INTEGRATED
CIRCUITS 8%

THIS MONTH'S
*OSCILLOSCOPE TUBES

TYPE DG 7-5, VCR 139A, CV 1526

Price £8.00 P & p 25p add VAT 8°.

SPECIAL OFFER
Tenon of Business: Mon to Sat. Open for callers 9 a.m. to 5 p.m. Closed Sat. 1 p.m. to 3 p.m. Express postage 1 2p for one valve; 2p each additional valve. Express postage: 12p per
order for transistors. All orders over E5 post free. (Full valve availability list on request, S.A.E.). Prices correct when going to press. This applies to the U.K.

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

WW -078 FOR FURTHER DETAILS

8 DECADE RESISTANCE BOX

OICADE RESISTANCE
MODEL 8000 TIME ELECTRONICS

LTO

1Q-100MQ * 0 1% Accuracy
* Colour coded digits, 0 yellow, KO white, MO red

TIME ELECTRONICS LTD.
Botany Industrial Estate Tonbridge, Kent

Tel. Tonbridge (07322) 5993 (3 lines)
WW -043 FOR FURTHER DETAILS
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Why hunt
around

when there's
Catalogue 7
issue no 3?

UP -DATED PRODUCT
& PRICE INFORMATION

REFUND VOUCHER

We have made it just about as comprehensive and up-to-the-minute as possible
Thousands of items from vast ranges of semi -conductors including I.0 s to components.
tools, accessories. technical information and diagrams are included as well as a refund
voucher worth 25p for spending on orders list value £5 or more. SEND NOW FOR YOUR
COPY BY RETURN It's an investment in practical
money -saving and reliability! 30p post paid

+E.V. PRICE STABILIZATION POLICY
This is one of reviewing prices every 3 months rather than trying to keep up with day by
day changes as they occur. We have in fact held prices for two such periods (Jan. 1 -July 1)
and our next price review is due October 1st

+E.V. DISCOUNT PLAN
Applies to all itemsexcept the few where prices are shown NETT. 5% on orders from £5
to E14.99: 10% on orders value £15 or more

+FREE POST & PACKING
In UK for pre -paid mail orders over £2 (except Baxandall cabinets). If under there is an
additional handling charge of 10p,

+QUALITY GUARANTEE
All goods are sold on the understanding that they conform to makers' specifications. No
rejects, seconds or sub -standard merchandise.

ELECTRO ALOE LTD
All communications to Section 2/ 8
28 ST. JUDES ROAD. ENGLEFIELD GREEN. EGHAM, SURREY TW20 OHB
Telephone Fgharn 3603 Telex 264475. Shop hours 9-5 30 daily, 9-1 pm Sams
NORTHERN BRANCH: 680 Bumage Lane. Burnage. Manchester M19 INA
Telephone 10611 432 4945. Shop hours Daily 9-5.30 p rn , 9-1 p.m.Sato.
U.S.A. CUSTOMERS are mailed to contact ELECTROVALLIE AMERICA, P.O. Box 27. Swarthmore PA 19081

CBM CALCULATORS
SINCLAIR CALCULATORS 774D 7 digit -4 function model £5.99
Cambridge £9.95. Cam Mem £14.10. 385R 8 digit rechargeable with charger
Scientific £14.10. Oxford 100 £9.95. £10.99
Oxford 200 E15.90. Oxford 300 £22.98. 81200 £20.95 SR9120D £26.95.
Mains units (state model) E3.65. SR612OR £35.95. SR4148R £43.95.

Mains unit for D models £2.95

S-DeC E2.34 SECS AND T-DECS
I -08C E415 IC20 10+10W stereo amp
r,DeCA E4.55 kit with free booklet and
uDeC8 E7.85 SINCLAIR printed circuit E8.58.
IC comers:-
16 dil: plain E1.18
With socket £22I

P720 power supply kit forIC20 above E5.91.

101.05: plain £1.09. With socket £2.08 AMPLIFIERS VP20 volume. lone control
and preamp kit £6.79.

BATTERY ELIMINATORS
SEND S.A.E. FOB FREE DATA

6 -WAY SPECIAL

The most versatile
battery eliminator ever SINCLAIR PROJECT 80
offered. Switched out- AFU 0,55 FM tuner £13.25
put of 3. 47. 6. 7'7. 9 Z40 £5.75 Stereo decoder £8.55
and I2V at 500mA Z60 e7,10 Trans. for PZ8 E5.40
E5.45 016 e9.71 Stereo 80 E13,25

PZ5 £6.50 Project 805 £38.22
PZ6 (8.70 PZ8 E8.20

3 -WAY MODEL
Switched output of 6. .

,

,
7' and 9V al 250mA
with unique 4 -way lack
plug and socket output

,

connector £3.55.
,:r.

Iiir
IC12 Amplifier
6W IC audio amp with
free data and printed
circuit £4.10. .111^ Ill

RADIO MODELS
50mA with poppett DELUXE KIT FOR IC12
battery terminals for Includes all pans for the pcb arid vol. bass
radios. etc. and treble controls for mono version E2.52.
6V E4.05 Stereo version with balance controls £5.20.
911E4.05 IC12 POWER UNIT
Double 4'7i-4fiV Supplies 28V 0.5 amp £4.77
£4.43
6+6V E4.43 1C12 PREAMP KITS
9+0V E4.43 - Type 1 for magnetic pick-ups. mics and

CASSETTE MAINS UNITS
71/2V output with 5 DIN

tuners Mono model £2.15. Stereu £3.70
Type 2 for ceramic or crystal pick-upscomplete pin plug

to run cassette tape recorders from the AC Mono £1.27. Stereo £2.33.

mains £4.61. SEND S.A.E. FOR FREE DATA

Pis..., incli,ls- post .:.J i.i...T. Onicial credit Orli. S twin schuois, etc.. welcome. No VAT
charged on overseas orders. All prices are special offers

SWANLEY ELECTRONICS
P.O. BOX 68, SWANLEY, KENT BR8 8TQ

r

TRANSFORMERS
ALL EX -STOCK -SAME DAY DESPATCH

MAINS ISOLATING
PRI 120/240V SEC 120/240V

CENTRE TAPPED AND SCREENED

Ref. VA P&P
No. (Watts) E p
07' 20 2.80 38

149 60 4.37 45
150 100 4.89 45
151 200 8.13 53
152 250 9.83 73
153 350 11.88 73
154 500 13.65 91
155 750 20.51 BRS
156 1000 29.15 BRS
157 1500 33.23 BRS
15? 2000 37.07 BRS
115 or 240 sec only

30 VOLT RANGE
SECONDARY TAPS

Ref.
No.

0-12-1 5-20-2 5-30
Amps £ P&P

112 0.5 1.81 30
79 1.0 2.40 38

3 20 3.49 38
20 3.0 4.53 45
21 4.0 5.13 53
51 5.0 6.41 53

117 6.0 7.16 60
88 8.0 9.87 67
89 100 9.90 73

12 and/or 24 -VOLT
PRIMARY 220-240 VOLTS

Ref.
No. 12v

AMPS
24v £

111 0.5 0.25 1.35
213 1.0 0 5 1.74

71 2 1 2.29
18 4 2 2.86
70 6 3 4.12

108 8 4 4.56
72 10 5 5.14

116 12 6 5.52
17 16 8 7.28

115 20 10 10.39
187 30 15 13.59
226 60 30 16.83

P&P
P

23
30
38
38
45
45
53
53
60
73
83
BRS

Ref
No.

102
103
104
105
106
107
118
119

50 VOLT RANGE
SECONDARY TAPS
0-19-25-33-40-50

Amps.

0.5
1.0
2.0
3.0
4.0
6.0
8.0

10.0

2.58
3.38
4.68
5.81
7.60

12.10
12.98
16.99

P&P
p

30
38
45
53
67
67
85
BRS

60 VOLT RANGE
SECONDARY TAPS
0-24-30-4048-60

Amps £ P&P
p

124 0.5 2.33 38
126 1 0 3.41 38
127 2.0 5.08 45
125 3.0 7.52 60
123 4.0 8.75 67
40 5.0 9.75 73

12Q 6.0 11.30 85
131 8,0 15.00 BRS
122 10.0 17.52 BRS.
189 12.0 19.98 BRS

Ref.
No.

AUTO TRANSFORMERS
Ref. VA
No. (Watts) AUTO TAPS

113
64

4
66
67
84
93
95
73

20
75

150
300
500
1000
1500
2000
3000

0-115-210-240
0-115.210-240
0-115-210-220-240

1.67
2.90
4.12
5.82
8.82

13.68
18.11
24.20
35.09

P&P
p

30
38
45
53.
67
91
BRS
BRS
BRS

HIGH VOLTAGE
MAINS ISOLATING

PRI 200/220 OR 400/440
SEC 100/120 OR 200 , 240

P&P
VA Ref. £ p

60 243 4.37 63
350 247 10.41 75

1000 250 27.06 BRS
2000 252 41.07 BRS

SPECIAL OFFER
Cased Isolator Transformer
1 KVA, PRI 240v, sec 115v
Few only £33.50 BRS.

PLUS

SCREENED MINIATURES

Ref. mA Volts
238 200 3-0-3
212 1 AI A 0-6. 0-6

13 100 9-0-9
235 330.3330 0-9, 0-9
207 500 500 0-8-9, 0-8-9
208 1A 1A 0-8-9, 0-8-9
236 200, 200 0-15, 0-15
214 300, 300 0.20. 0.20
221 700 (DC) 20-1 2-0-1 2-20
206 lA lA 0-15-20, 0-15-20
203 500, 500 0-15-27. 0-15-27
204 lA 1A 0-15-27, 0-15-27
S112 500 12. 15, 20, 24, 30 1.88

P&P

1.54 10'
1.84 30
1.41 13
1.56 19
1.92 30
3.30 38
1.43 19
1.93 30
2.17 38
3.46 38
3.00 38
,3.85 38

37

CASED AUTO. TRANSFORMERS
240v mains lead input and USA 2 -pin outlets
20VA E3.23, P&P 38p Ref 113W
150VA £6.07, P&P 54p. Ref 4W
500 VA £10.45, P&P 80p Ref 67W
1000 VA E17.51 ABS Ref 84W

BRIDGE
RECTIFIERS

50v 2A 35p
100v 2A 40p
200v 1A 45p
400v 4A 65p
600v 2A 50p

PM7A6 500v 10A £2.35
P&P 15p

METERS
AVO8 Mk 5 £50.80
AV072 £19.75
U4313' £13.85
U4315' E11.80

'(USSR), inc. steel carrying case
P&P 95p

HIGH QUALITY MODULES
3 watt RMS Amplifier
5 watt RMS Amplifier
10 watt RMS Amplifier
25 watt RMS Amplifier
Pre -Amp for 3-5-10w
Pre -Amp for 25w
Power Supplies for 3-5-10w
Power Supplies for 25w
Transformer for 3w
Transformer for 5-1 Ow
Transformer for 25w
P&P Amps/Pre-Amps/Power Supplies
PRP l',.nsforn1Pf

S

£2.30
£2.65
£2.95
E3.95
E4.08

£13.20
88p

E3.00
£1.48
£2.13
E2.60

18p
37p

MAGNETIC TO
CERAMIC

CARTRIDGE CONVERTER
Operating Voltage 20 45v

ONLY £2.65 p&p 18p

POWER UNITS
CC12-05. Output switched

3-4-5-6 7 5 9-12v at 500mA
£4.08. P&P 30p

PLEASE ADD VAT AFTER P&P
ELECTROSIL AND SEMICONDUCTOR

STOCKISTS - CALLERS WELCOME (MON -FRI I
CR SEND STAMP FOR LISTS

Barrie Electronics Ltd.
3,THE MINORIES, LONDON EC 3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.

WW -067 FOR FURTHER DETAILS
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ANTENNAS

f

EACH ANTENNA WE MAKE IS

BACKED BY 20 YEARS OF

CONTINUOUS DEVELOPMENT

AND MANUFACTURING

EXPERIENCE. OUR FIXED

ANTENNAS CARRY A 5 -YEAR

REPLACEMENT WARRANTY.

YOU PAY NO MORE FOR THE

RELIABILITY AND

PERFORMANCE THAT THIS

EXTRA QUALITY BRINGS. YOU

WILL PROBABLY FIND THAT

WE ARE LESS EXPENSIVE

THAN YOUR USUAL SUPPLIERS.

ARE YOU SATISFIED WITH

YOUR PRESENT DELIVERIES?

WE SPECIALISE IN FAST EXPORT

SHIPMENTS. OUR

RANGE OF COMMUNICATIONS

ANTENNAS INCLUDES BOTH

FIXED AND MOBILE - SO WHY

NOT DROP US A LINE FOR A

QUOTATION AND A COPY OF

OUR LATEST CATALOGUE.

FINGLAS, DUBLIN 11, IRELAND
TELEPHONE 342044 TELEX 4313

PRICES * RCA SLASH PRICES  RCA SLASH PRICES  RCA
CMOS from the leading manufacturers at the new manufacturers' t off prices

SINTEL for CMOS
C040130AE 0.17 C 04021AE 0.83 C040350 7.47 C8405780 20.35 C0408210 0.18

004001/4 0.17 C1340221E 0.79 C04040AE 0,88 00405960 10.64 9040/1581 0.57

C 04002A E 0.17 4040239E 0.17 0141141AF 0,69 CD4060AE 0.92 CD40860E 0.57

C04006.41 0.97 CD4024AE 0.64 C04042AE 0.69 C0406180 16.43 01409381 0.66

C04007AE 0.17 0040258E 0.17 C040438E 0.83 G04062A1 7.33 C040058E 0.86

C040084E 0.79 C040258E 1.42 C0411440 0.77 C0406381 0.90 40409686 1186

CE140098E 0.46 40441279E 0.46 011404541 1.15 C3406661 0.541 404099E10 1.50

41140109E 0.46 C0402646 0.74 C04046AE 1.10 C0406861 0.18 404501BE 0.32

C0401 IAE 0.17 33402940 0.94 4040479E 0.74 C0406380 0.18 00450281 122

C0401240 0.17 C040304E 0.46 C04044161 0.46 CD40708E 0.18 C0450811E 4.20

90401391 0.46 CD4031AE 1.81 C04049AE 0.46 4040718E 0.1B C0451081 1,26

C040148E 0.83 G04/13280 0.88 C040508E 0.46 10407260 0.18 C815118E 1.95

C04015AE 0.83 C04033AE 1.14 C04051AE 0.77 00407384 0.18 C3451884 1.03

404016.41 0.46 C04034A0 7.83 C04052AE 0.77 0040750E 0.18 G045208E 1.03

C04017AE 0.83 4040359E 0.97 C040538E 0.77 C1140768E 1.27 C045328E 1.18

99491990 0,83 C54036A0 7.47 CE140544E 095 411407711E 0.18 00455581 0.74

C04019AE 0.46 C0403180 0.78 C1140558E 1.08 C0407468 0,18 040458584 1.45

C040200 0.92 40403139E 0.88, C040568E 1.08 004001118 0,18

RCA 1975 CMOS Databook 400 pages of data sheets and 200 pages of
circuits, applica ions and other useful information 2.30 (No VAT + 37p P&P

®ADVANCED CLOCK KITS - Crystal control - Battery backup - Can be
fitted to car or boat - 0.5" or 0.3" displays - attractive slim case - brightest
display you can get - with alarm, touch switch snooze, automatic intensity
control. Phone or write for details and prices
32.767 kHz MM. Quartz Crystal for watch or clock £3.60
Xtal Timebase Kit: Will provide stable 50cps for clock IC's giving- time
accurate to a few secs a month: contents: small PCB. 32 768 kHz Xtal, 3 CMOS
IC's, trimmer, C's R.s, IC skts £6.40

COMMON CATHODE LED
DISPLAYS

DL704E 0 3" only 85p
FND500 0 5" £1.50
MAN3M 0.13" 48p
DL33MMB 3 digs in DIL £1.25

IC's
MK50253 4 or 6 digit 12 or 24 hr Alarm Clock IC with snooze £5.60
MK50206 4 digit 12 hr clock and programmable appliance timer £11.50

MK503OM CMOS watch IC for LED display with date and seconds E19.50
M M5314 4/6 digit 12/ 24 hr clock £4.44. AY51224 4 digit clock E4.25

HARDWARE
SOLDERCON PINS 'for Lowest Cost IC sockets for TTL, CMOS, IC's
displays. Strip of 100 for 50p. 400 for £2. 1000 for £4. 3000 for 10.50
LSI Sockets (Soldercon Pins with nylon supports) 22, 24, 28 or 40 pin 30p.
20 way Colour -Coded Flexible Flat Cable £1 per m £8.50 for 10m
7 -way Boss Switch: 7 ultra -min toggle sws in 14 pin DIL .

£2.60
ADD VAT AT 8% - new 25% rate does not apply to any of the above goods
15p P&P on orders under 1:3. All orders processed on the day of receipt.
Official orders welcomed, written, phoned or telexed. from Polys, Univs,
Schools, Govt. Dept. Nat. Inds., Rated Cos. Fastest delivery for R & D.

Exports. No VAT 35p (Europe). Et (Overseas) fo.r Air Mail P&P.
Full Price List and Data with any order, or free on request

BUILD A SIMPLE CLOCK
5LT01 4 digit 0.5" display +
AY51202 new clock IC +
suitable transformer: all for
E13.10. (Only other compon-
ents needed are 20 R's, 5 C's, 6
D's, 3 Sws).

SINTEL 53c Aston Street, Oxford
Tel 0865 43203. Tlx 837650 A/B ELECTRONIC OXFD

RADFORD HD250
High Definition Stereo Amplifier

A new standard for sound reproduction in the home! We
believe that no other amplifier in the world can match the
overall specification of the HD250.

Rated power output: 50 watts ay. continuous per channel into any impedance
from 4 to 8 ohms, both channels driven.

Maximum power output: 90 watts ay. per channel into 5 ohms.

Distortion, preamplifier: Virtually zero (cannot be identified or measured as it is
below inherent circuit noise.)

Distortion, power amplifier: Typically 0.006% at 25 watts, less than 0.02% at
rated output (Typically 0.01% at 1 Khz)

Hum and noise: Disc,-83dBV measured flat with noise band width 23 Khz (ref
5mV); -88dBV "A" weighted (ref. 5rnv)

Line -85 dBV measured flat (ref 100v)
-88d BV "A" weighted (ref 100v)

Hear the HD250 at

SWIFT OF WILMSLOW
Dept 0/W

5 Swan Street, Wilmslow, Cheshire (Tel. 26213)
Mail Order and Personal Export enquiries: Wilmslow Audio, Swan Works, Bank
Square, Wilmslow (Tel. 29599)

In stock: All Radford speaker drive units and crossovers, ZD22 preamp, Low
Distortion oscillator LDO3 and Iliern.dinn Maacnrinn ear nancl

WW -013 FOR FURTHER DETAILS WW -021 FOR FURTHER DETAILS



Buy a really good set of speakers and you've got
yourself a better hi-fi system ... buy a set of Celestion
Dittons and you've got one of the best!

Whether you already own or are thinking of buying
either a 'package' hi-fi system
or are selecting your own
individual units, a pair of good
speakers will pay dividends in
terms of sound quality.

Some people pay least
attention to selecting the -
speakers. Given first priority
they will vastly improve the
performance of most systems.

,

Celestion
Rota, Celestion Limited, Ditton Works,
Foxhall Road, Ipswich, Suffolk I P3 8JP.
Telephone: Ipswich (0473) 73131.
Cables: Voicecoil Ipswich. Telex: 98365.

Celestion Dittons have a long standing reputation
among enthusiasts for their outstanding achievements
in high quality sound reproduction.

From left to right, the Ditton 11, 44 and 33.
Visit your Celestiondealer.

See the beautiful appearance
and hear the new sounds
of the very latest Dittons.

Full details on request.

- - -- - ml

Please send full details of Ditton 11 Ditton 33
(tick approoriiiic hos, host, )

Name

I I Ditton 44 Ll

Address

W5
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100 WATTS I
HY200

The HY200 is the latest hybrid amplifier from I.L.P. It has been designed to be virtually
indestructible lending itself to domestic and industrial applications. Latest design
techniques including thermal shutdown make the HY200 the most advanced amplifier of its
kind in the World. Only five connections are required, input, output, power lines and earth.

Features:
Short Circuit Protection
No External Heatsinking
Thermal Shutdown
Only Five Connections
Low Distortion

Price £21 .20 +VAT £5.30
P&P free

TWO

I.L.P. Electronics Ltd,
Crossland House,

Nackington, Canterbury,
Kent CT4 7AD
Tel (0227) 63218

Specifications:
Output Power 100 watts R.M.S. into 8S2
Input Impedance 10010.-2
Input Sensitivity 500mV R.M.S.
Distortion 0.05% Typical
Signal: Noise 96dB
Power Band Width 10Hz - 45KHz ± 3dB
Power Supply 45-0-45v D.C. at 2 Amps
Weight 1 Kilo (2.21b)
Power Supply PSV90 suitable for one HY200
Price £10.56 + VAT £2.64
P&P free

YEARS GUARANTEE ON ALL OUR PRODUCTS

Please Supply
Total Purchase Price

I Enclose Cheque  Postal Orders  Money Order 
Please debit my Access account  Barclay card account 
Account number
Name & AddreSs

Signature

WW -130 FOR FURTHER DETAILS
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MODERN COMMUNICATIONS DEMAND QUALITY COMPONENTS...

SMC Microsystems Corporation

lirDIL 40 -pin Hermetic
KR3600ST £12.00

ifASCII Keyboard Encoder with 3600 bit
ROM and N -Key Rollover.

KR2376ST El 1.50
With on -chip oscillator encoder 88 S.P.S.T. Keyboard
Closures to 9 -bit (with parity) ASCII Output.

COM2502P E4.65, COM2017P
£4.75 (11/2 stop bits)
UART - Universal Asynchronous Transmitter/
Receiver. Features: Automatic parity
framing and overrun error detection -
fully independent send /receive
- 25KB.

COM2601 £16.40
USRT - Universal Synchronous Recei-
ver/Transmitter. 250KB - Automatic
Synch. Character send / detect.

OIL
18 -pin
Hermetic
COM501 6 E6.70
Dual Baud -Rate Gen. with
on- chip crystal osc., two
outputs selected by 4
binary address lines
each. Outputs at
1 6x Baud rate.

DIL
24 -pin
Hermetic
NMX5010, £6.70
10.channel Multiplexer

General Purpose +ve
SG300T £1.27
SG305N £1 .48

General Purpose
+ve or -ye
SG723CT

Spot Power + 5V
SG309K
SG340K -05

QUADS

for
SINGLE SUPPLY

Op Amps
SG324N £2.25
Comparators

SG339N £3.42
TRANSISTO.R ARRAYS

SG3081N/SG3082N £1 35
VIDEO AMPS

SG733CT .E1.76
SG 3401N £0.91

Standard Op/Amps
SG741CM £0.59
SG741CN £0.50
Dual Op/Amps
SG747CT £2.30
SG1458M £0.95
Fast Slew Op/Amps
SG318M E1.73
SG7415CM £0.85

Phase -Locked
Loops
XR-210 £3.25

(Monolithic Modern)

XR-215 £4.10
XR-S200 £15.35

(General purpose)

See also TONE
DECODERS

SiIPOR WOOL
MAKES MIL -SPEC DEVICES TOO!

High Voltage Op/Amps
SG 1436CT El 55
Micropower Op/Amp
SG3250M £1 .95

Luw Drift Op/Amp
SG3c:8M £0.95
Low Drift 7omp Op/Amp
SG3118T £1.55

MONOLITHIC VOLTAGE REGULATORS

Spot Power +ve £2.25
+5V SG340K 5
+6V SG340K -06
+8V SG340K -08
+12V SG340K -12
+15V SG340K -15
+18V SG340K -18
+24V SG340K -24

£0.84 Spot Power -ye £3.60
-5V SG320K - 05
- 5.2V SG320K - 5.2

£2.25 -12V SG320K - 12
£2.25 -15V SG320K - 15

EXAR
XR-1310P £1.75
XR-1800P £1.75

(Stereo Decoders)

Quad Line Circuits
XR-1488P £2.85
XR-1489AP £2.40

Timing Circuits
XR-2240CP £2.95

(Programmable
' counter/divider)

XR-320 £0.95
(Precision, wide range)

XR-555CP £0.60
(General purpose)

XR-556CP £1.35
(Dual 555)

XR-2556CP £1.75
(Dual 555)

Functional Genera-
tors
XR-205 £5.25
XR-205K £12.30

XR-2206CP £2.80
(1/2% T.H.D.typ!)

XR-2206KA £11.50
(Kit, inc. chip + p.c.b.)

XR-2206KB £16.00
(Kit, inc. chip + p.c.b. +

passives)

XR-2207CP £2.111
(Sweep ratio 3000:1)

Dual Tracking Types
SG4501AN £1.94
SG3501AJ £4.02
± 15 volts, adjustable

SG3502N £3.35
±10-±23 volts variable

Modulators/Multipliers
SG1495J £2.00
SG1496T £0.83
SG3402N £1.40

Tone
Decoders
XR-567CP
£1.50
XR-2567CP
£2.85
(Dual)

Op -Multiplier
XR-2208CP

£2.80

USE AUGAT SOCKETS FOR ALL THESE INTEGRATED CIRCUITS

All goods brand new, to full manufacturer's spec. No substandard parts sold. Visitors
welcome, by appointment. Colleges, Govt. and Account orders welcomed.

TERMS: Non -Account Customers, Cash with Order. Standard P&P 50p Please add VAT to
overall total. Data available.

RasTRa ELECTRONICS LTD.
275-281 King Street - Hammersmith  London W6 9NF  Tel. 01-748 3143/2960 . Telex 24443
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AT THESE PRICES

AND BUY QUALITY

TOSHIBA
VALVES
Type Price (p)
DY87 30.0
DY802 30.0
ECC82 28.0
EF80 29.5
EF183 34.5
EF184 34.5
EH90 35.5
PC900 24 5
PCC89 40 0
PCC189 41.0
PCF80 31 5
PCF86 39 0
PCF801 42 0
PCF802 40 0
PCL82 39 0
PCL84 39 0
PCL85 44 5
PCL86 41 0
PFL200 59 5
PL36 55 5
PL84 25 0
PL504 64.5
PL508 67 0
PL519 11 20
PY88 35 5
PY800 33 0
PY500A 85 0
SEMI
CONDUCTORS

Price
Type Each (p)
AC127 17
AC128 13
AC141 K 25
AC142K 25
AC151 20
AC154 18
AC155 18
AC156 20
AC176 22
AC187 19
AC187K 24
AC188 17
AC188K 26
AD142 45
AD149 40
AD161 38
AD162. 38
AF114 24
AF115 21'
AF116 22
AF117 19
AF118 50
AF139 35
AF178 45
AF180 45
AF181 45
AF239 40
AF240 60
BC107 11
BC108 10
BC109 14
BC1 09C 14
8C113 13
BC116A 19
BC117 14

1111111:

Price
Type Each (p)
BC125B 15
BC132 25
BC135 15
BC137 19
BC138 26
BC142 23
BC143 25
BC147 11
BC147A 11

BC148 10
BC149 10
BC153 15
BC154 15
BC157 14
BC158 10
BC159 11
BC173 18
BC178B 20
BC182L 12
BC183L 12
BC187 25
BC214L 15
BC328 28
BC337 19
BD124 75
BD131 45
BD132 39
BD160 £1 39
BD235 49
B0237 52
BDX32 £2 40
BF115 20
8F160 15
BF167 20
8F173 20
8E178 35
6F179 40
BF180 31

6E181 32
8E184 25
8E185 25
BF194 9
8E195 8
BF196 10
8E197 12
13E198 23
8E200 25
BF218 30
8E224 23
8E258 34
8E336 28
6E337 35
6E355 54
BFX86 28
BEY50 19
BFY52 20
BSY52
BT106 £1 20
8U105/02 £1 95
BU108 £2.10
BU208 £2 98
E1222 30
MJE340 45
0071 15
0072 16

Price
Type Each (p)
R200813 £2 00
62010/3 £2 00
RCA16334 80
RCA16335 80
TIP31A 57
TIP32A 67
TIP41A 67
TIP42A 80
2N3055 55
DIODES
BA115 7

BA145 14
BA148 19
BA154/201 11

BY126 11
BY127 12

BY199 27
BY206 21
BY238 25
0A90 6
0A202 7 5
IN60/0A91 5
IN914 6
IN4002 5
INTEGRATED
CIRCUITS

Price
Type Each (p)

E2.00
70

£2 35
11.50
11,50
£1.50
£1.45
12.35
£1 45
£1.45

58
87
49

£2.95
£1 00
£1 00
£1.40

ETTR6016
MC1351P
SN76003N
SN76013N
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76227N
SN76532N
S N76660N
SN76666N
TAA550
TAA700
TBA120AS
TBA120SQ
TBA480Q
TBA52OQ 12,35
TBA53OQ £1 75
TBA540Q 1E1 75
TBA550Q £2.90
TBA56OCQ £2.40
TBA800 11.50
TBA920Q 12.90
TBA99CQ 12.90
TC A270E) £2 93
EHT MULTIPLIERS
MONOCHROME
(BRC) Price Each
2HD 950MK1 960

£1 70
27Q 950MK2 1400

11 85
2DAK 1500
(17" & 19") £1.85
2 rAK 1500
(23" & 24") £2.00

PRICE
QUALITY
SERVICE

COMBINED
PRECISION

COMPONENTS
(PRESTONILTD

Department W.
194-200 North Rd,

Preston PR1 1 ye
Tel; 55034

Telex.677122.

EHT MULTIPLIERS COLOUR
Type
11TAQ ITT CVC 1, 2 & 3
ITN GEC Sohell
11TAZ GEC 2110
11TAM Philips G8
11TBD Philips 550
3TCW Pye 691/693
1TH Decca 30 Series
11TAQ Decca Bradford
3TCU Thorn 3000/3500
11HAA Thorn 8000
11HAB Thorn 8500

Price
Each
E4.50
E4 50
£4 85
£4 50
£4 50
£3 50
£4.50
£4 50
£5.00
£1 90
£4 25

NeWTOSHIBA TUBES
with 12 months in service guarantee
19" A49 -191X equivalents

A49-192 and A49 -120X £48.95
20" 510DJB22 equivalent

A51 -110X £50.75
22" A56/120X £54.25

PRICES SUBJECT TO 25% V.A.T.
All goods subject to settlement
discount of 5% 7 days and 2%
monthly
No postage charges or minimum
order values
Write or phone for full details now.

/Marshall's
A Marshall (London) Ltd Dept WW
42 Cricklewood Broadway London NW2 3ET Tel. 01-452 0161/2
Telex: 21492
& 85 West Regent St Glasgow G2 200 Tel. 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel 0272 654201/2
& 27 Rue Danton Issy Les Moulineaux Paris 92 Tel 644 2356

Catalogue price 25p Trade and export enquiries welcome

OUR RANGE COVERS OVER 7,000 ITEMS
THE LARGEST SELECTION IN BRITAIN

TOP 200 IC'S TTL CMOS & UNEARS

CA3020A 1.80 CD3130 0.88 NE561 4.48 SN7448 0.90 SN74160 1.10
CA3028A 0.79 CD4510 1.25 NE565 4.48 557450 0.18 SN74161 1.10
CA3035 1.37 104511 1.94 5L414 1.80 557451 0.16 SN74162 1.10
CA3046 0.70 104516 1.25 SL610C 1.70 5N7453 0.16 SN74163 1.10
CA3048 2.11 C04518 1.87 SL611C 1.70 557454 0.16 SN74164 2.01
CA3052 1.62 CD4520 1.87 51612C 1.70 557460 0.16 SN74165 2.01
CA3089E 1.96 LM301A 0.48 SL620C 2.60 5617470 0.33 SN74167 4.10
CA3090Q 4.23 1M308 2.50 SL621C 2.60 SN7472 0.26 SN74174 1.25
CD4000 0.36 LOO5T1 1.50 SL623C 4.59 597473 0.38 SN74175 0.90
CD4001 0.36 LM380 1.10 5L640C 3.10 567474 0.36 SN74176 1.44
CD4002 0.36 LM381 2.20 SN7400 0.16 567475 0.50 5674180 1.40
CD4006 1.58 LM702C 0.75 SN7401 0.16 SN7476 0.36 5974181 1.95
CD4007 0.36 LM709 657401AN 0.38 SN7480 0.50 SN74190 2.30CD4008 1.63 1099 0.38 567402 0.16 SN 7481 1.25 S N74191 2.30CD4009 1.18 8011 0.45 567403 0.16 557482 0.75 SN74192 1.15
CD4010 1.18 14DIL 0.38 557404 0.19 SN7483 0.95 SN74193 1.15
C04011 0.36 LM710 0.47 SN7405 0.19 SN7484 0.95 SN74196 1.60
CD4012 0.36 1M723C 0.90 8N7408 0.45 5N7485 1.25 SN74197 1.58CD4013 0.66 LM741C SN7407 0.45 SN7486 0.32 SN74198 2.25
CD4014 1.72 1099 0.40 567408 0.19 557490 0.45 SN74199 2.25
CD4015 1.72 BOIL 0.40 SN7409 0.22 SN7491 0.85 56176003N 2.92
CD4016 0.66 14011 0.38 SN7410 0.16 SN7492 0.45 SN76013N 1.95
CD4017 1.72 LM747 1.05 567411 0.25 SN7493 0.45 SN76023N 1.60
CD4018 2.55 LM 748 SN7412 0.28 SN7494 0.82 SN760336 2.92CD4019 0.86 BOIL 0.60 567413 0.35 567495 0.72 TAA263 1.10
CD4020 1.91

.
14011 0.73 557416 0.35 SN7496 0.75 TAA300 1.80

CD4021 1.72 LM3900 0.70 SN7417 0.35 5N74100 1.25 TAA350A 2.10CD4022 1.66 LM7805 2.00 567420 0.16 SN74107 0.36 T66550 0.60CD4023 0.36 LM7812 2.50 SN7423 0.29 SN74118 1.00 TAA611C 2.18
CD4024 1.24 LM7815 2.50 SN7425 0.29 5574119 1.92 TAA621 2.03C04025 0.32 LM7824 2.50 567427 0.29 SN74121 0.37 TAA6616 1.32C04027 0.43 MC1303L 1.50 567430 0.16 SN74122 0.50 TBA641B 2.25CD4028 1.50 MC1310P 2.50 SN7432 0.28 SN74123 0.60 TBA651 1.69
CD4029 3.50 MC1330P 0.90 SN7437 0.35 SN74141 0.85 TBA800 1.40
C04030 0.87 MC1351P 0.80 SN7438 0.35 SN74145 0.90 706810 1.40
CD4031 5.19 MC1466L 3.50 SN7440 0.16 SN74150 1.50 TBA820 1.15CD4037 1.93 MC1469R 2.75 SN7441AN 0.85 SN74151 0.85 TBA920 4.00
CD4041 1.86 MC14553 4.07 SN7442 0.65 SN 74153 0.85 14DILSKT 0.12C04042 1.38 NE555V 0.70 SN7445 0.90 SN74154 1.50 16DILSKT 0.13C04049 0.81 NE556 1.30 597446 0.95 SN74155 1.50
CD4050 0.66 NE560 4.48 557447 0.95 5N74157 0.95

LONDON, GLASGOW, PARIS - AND NOW

BRISTOL
IT'S OUR SERVICE THAT MAKES US GROW

POPULAR SEMICONDUCTORS

25696 0.22 263906 0.27 AFJ39 0.65 BD139 0.71 MPSA56 0.31
29697 0.16 264037 042 AF239 0.65 BD140 0.87 OC26 0.765
26698 0.82 264036 0.67 AF240 0.90 13E115 0.36 0C35 0.60
2N699 0.59 264058 0.18 AF279 0.70 6E117 0.55 0C42 0.50
25706 0.14 264062 0.15 AF280 0.79 13E154 0.20 0C45 0.32
25708 0.17 264289 0.34 AL102 1.00 8E159 0.27 TIP294 0.49
25916 0.28 2N4920 1.10 BC107 0.14 8E180 0.35 TIP29C 0.58
26918 032 254921 0.83 BC108 0.14 5E181 0.36 TIP31A 0.62
251302 0.185 2N4923 1.00 BC109 0.14 6E184 0.30 TIP32A 0.74
251304 0.26 255245 0.47 BC1476 0.14 13E194 0.12 TIP336 1.01
251306 0.31 255294 0.48 BC148411 0.15 6E195 0.12 TIP34A 1.51
251308 0.47 255296 0.48 BC1498 0.15 BF196 0.13 TIP354 2.90
251711 0.45 255457 0.49 011574 0.16 13E197 0.15 TIP36A 3.70
252102 0.60 2545458 0.49 BC1586 0.16 8E198 0.18 T1P414 0.79
262147 0.78 295459 0.46 BC1678 0.15 8F244 0.21 TIP42A 0.90
252148 0.94 256027 0.45 BC 1 688 0.15 13E257 0.47 TIP2955 0.98
252218A 0.22 35128 0.73 BC1698 0.15 8F258 0.53 TIP3055 0.50
262219A 0.26 35140 1.00 BC182 0.12 8F259 0.55 TIS43 0.28
262220 0.25 35141 0.81 BC1821 0.12 8E561 0.27 ZTX300 0.13
262221 0.18 35200 249 BC183 0.12 8E598 0.25 ZTX301 0.13
252222
252369

0.20
0.20

40361
40362

040
0.45

BC1831
BC1 04

0.12
BFF139
6F079

0.24
0.24

ZTX500
ZTX501

0.15
0.13

2N2646 0.55 40406 0.44 BC1841 0.13 BFX29 0.30 ZTX502 0.18
2N2904 0.22 40407 0.35 BC212A 0.16 BFX30 0.27 15914 0.07
252905 0.25 40408 0.50 BC212LA 0.16 13E884 0.24 153754 0.15
252906 0.19 40409 0.52 BC213LA 0.15 BFX85 0.30 154007 0.10
252907 0.22 40410 0.52 BC214LB 0.18 BFX88 0.25 1514148 0.07
2N2924 0.20 40411 2.00 BC237B 0.16 8E1'50 0.225 1 N4504 0,22
252926G 0.12 40594 0.74 BC238C 0.15 BEY51 0.23 1 N5408 0.30
253053 0.25 40595 0.84 BC239C 0.15 BFY52 0.205 64119 0.08
253054 0.60 40636 1.10 BC257A 0.16 BRY39 0.48 BA102 0.25
253055 0.75 40673 0.73 012588 0.16 ME0402 0.20 BA145 0.18
263391 0.28 AC126 0.20 BC259B 0.17 ME0412 0.18 BA154 0.12
293392 0.15 AC127 0.20 80301 0.34 ME4102 0.11 BA155 0.12
293393 0.15 AC128 0.20 BC3076 0.17 MJ480 0.95 8131036 0.23
263440 0.59 AC151 0.27 BC308A 0.15 NJ481 1.20 B81048 0.45
293442 1.40 AC152 049 BC309C 0.20 MJ490 1.05 BY126 0.12
263638 0.15 AC153 0.35 BC327 0.23 MJ491 1.45 01127 0.15
2N3702 0.12 AC176 0.30 BC328 0.22 MJ2955 1.00 BYZ11 0.51
253703 0.13 AC187K 0.35 BCY70 0.17 MJE340 0.48 BYZ12 0.51
263704 0.15 AC188K 0.40 BCY71 0.22 MJE370 0.65 0A47 0.06
253706 0.15 AD143 0.68 BCY72 0.15 MJE371 0.75 0A81 0.18
263708 0.14 AD161 0.50 130121 1.00 MJE520 0.60 0690 0.06
2N3714 1.38 60162 0.50 80123 0.82 MJE521 0.70 0A91 0.06
2N3716 1.80 AF106 0.40 80124 0.67 MJE2955 1.20 0A200 0.08
253771 2.20 AF109 0.40 80131 0.40 MJE3055 0.75 61164 0.57
253773 2.65 AF115 0.35 130132 0.50 MP8113 0.47 ST2 Arc 0.20
253789 2.06 AF116 0.35 BD135 0.43 MPF 102 0.39 40669 1.00
263819 0.37 AF117 0.35 BD136 0.47 MPSA05 0.25 TIC44 0.29
253820 0.64 AF118 0.35 BD137 0.53 MPS406 0.31 C106D 0.65
253904 0.27 AF124 0.30 130138 0.63 MPSA55 0.31 OPP12 0.60

Prices correct at October, 1975, but all exclusive of V.A.T Post & Package 25p
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BENTLEY ACOUSTIC
CORPORATION 'LTD.

7A GLOUCESTER ROAD, LITTLEHANIPTON, SUSSEX. Tel. 6743
ALL PRICES SHOWN INCLUDE V.A.T.

OB2
OZ4

0.45
0.55

6886
6BA6

0.35
0.41

6L1
6 LEGC

2.34
0.68

12AX7 029
12AY7 0.94

30P4MR
1.05

AC /PEN(7)
1.17

iBC913
.613C91

053
0.53

1A3 0.65 6BC8 0.90 617(M) 0.59 120A6 0.53 30P12 0.80 AC /THT1700 00180 0.40
IA5GT 0.59 6BE6 041 6112 0.47 120E6 0.59 30P10 AL60 1.17 08E83 0.50

I A7GT
IB3GT

0.60
0.59

613G 6G
6BH6

1.23
0.75

6L18
6119

0.64
2.00

128H7 0.59
I2BY7 0.85

30P4 0.88
ARP3 060
ATP4 050

68E89
EBL21

0.40
234

IC2 1.15 6816 0.64 61012 0.45 12E1 3.51 30P16 0.43 AZ I 0.50 0052 1.00

166 1.17 6BK7A 0.85 61D20 0.88 12.156T 0.39 30P18 0.50 AZ3 I 0.60 EC53 1.00

IH5GT 0.80 6805 0.36 6N7GT 0.70 I237GT 0.70 30PL 1 1.00 AZ41 050 EC 54 1.00

114 0.25 613Q7A 0.84 6PL12 045 121(5 1.17 30PL12 0.45 BL63 2.34 EC86 0.90

ILD5 0.70 6BR7 1.20 6P15 0.36 I2K7GT 0.50 30PLI3 1.20 CL33 1.85 0088 0.90

ILN5 0.70 6BR8 1.25 6Q7G 0.50 12101 0.85 30PL14 1.29 CV6 0.62 EC92 035
I N5GT 0.76 6BS7 1.64 6Q7GT 0.60 12Q7GT 0.50 30P1 15 0.90 CV63 1.00 ECC32 1.00

IRS 0.50 6BW6 1.00 6Q7(M) 0.64 12SA7GT 3583 0.76 CV988 0.29 ECC33 2.00

104 0.39 6BW7 065 6R7G 0.70 0.70 35C5 0.85 CY I C 1.00 ECC35 2.00

105 0.40 6BX6 0.30 6R7(M) 0.88 125C7 0.50 3505 0.90 CY31 0.70 ECC40 1.20

I T4 030 6BY7 0.40 6SA7 0.55 12007 0.55 352.661 038 D63 0.30 ECC8I 0.40

I U4 0.70 6BZ6 0.57 6SC7GT 0.50 I 2SH7 0.50 35W4 0.60 DAC32 0.80 ECC82 0.39

I U5 0.88 6C4 0.47 6SG7 0.52 120.17 0.60 35Z3 0.88 DAF9I 0.40 ECC13.3 0.39

2021 0.60 6056 0.59 6SH7 0.55 I2SK7 0.64 35Z4GT 0.82 DAF96 0.60 ECC84 0.40

201(5 0.75 606 0.47 6SJ7 0.64 12S 817GT 35Z5GT 0.90 DC90 0.70 ECC85 0.47

2X2 0.70 609 2.00 6SK7GT 0.52 0.75 42 1.00 DD4 0.80 ECC86 1.00

3A4 0.60 6010 0.80 6SQ7GT 0.50 I2SQ7GT 5085 1.00 DF33 0.76 ECC88 0.55

3B7 0.53 6CB6A 0.47 6U4GT 0.82 0.76 5005 0.70 DF91 030 ECC189 0.80

3B28 4.50 6012 0.40 6676 0.55 12087 0.75 500066 1.46 13096 0.65 ECC804 0.80
3D6 0.47 6017 2.34 6V6G 0.30 14H7 0.64 50E05 OM 0063 1150 ECC8O7 1.41

3Q4 0.85 6CD6G 1.60 6V6GT 0.53 1407 1.10 50 L 6GT 1.00 DH76 0.50 ECF80 0.50

3Q5GT 0.70 6CG8A 0.88 6X4 0.47 18 1.17 72 0.70 0077 0.53 ECF82 0.50

3S4 0.47 6CL6 0.76 6X5GT 0.50 19AQ5 065 77 0.70 DH8I 0.88 ECF86 OS 8

3V4 0.82 6CL8A 0.94 6Y6G 0.94 1913666 8582 0.75 13K32 0.60 ECF804 2.63

4C66 0.75 6CM7 0.88 6Y7G 1.17 1.17 85A3 0.75 DK40 082 ECH21 2.34

5CG8 0.75 6CU5 0.88 7A7 1.00 1966 7.00 90AG 2.93 DK9I 0.50 ECH35 1.60
5R4G Y 0.94 6CW4 1.17 7B6 0.88 19111 4.00 9006 2.81 DK92 1.15 ECH42 080
5T4 0.47 603 0.75 7B7 0.82 2001 0.80 90CV 2.81 DI.C96 0.70 ECHO! 040
5U4G 0.50 6DE7 0.88 7F8 1.76 2004 2.34 9001 0.88 DL92 0.47 ECH83 0.52

5V4G 0.59 6DT6A 0.88 7H7 088 20F2 0.88 150B2 1.00 D194 0.82 ECH84 0.50

5Y3GT 0.55 6EW6 0.88 7V7 176 20L1 1.29 215S0 0.59 13196 0.64 ECL80 0.50

5Z3 0.88 6E5 1.17 7Y4 0.80 20P1 0.64 301 1.17 DM70 0.80 ECL82 0.45

5Z4G 0.55 6F1 0.80 7Z4 0.80 20P3 0.94 302 1.17 DM7 I 1.78 60_83 0.82

5Z4GT 0.55 6F6G 0.60 9BW6 0.88 20P4 1.17 303 1.17 DW4 /350 ECL84 0.70

6/30L2 0.80 6F12 0.50 9D7 0.70 20P5 1.50 305 1.17 1.17 ECU35 0.70

6A8G 1.48 6013 0.90 1002 0.76 25A6G 0.70 807 1.17 DY87/6 041 ECL.86 0.47

6AC7 0.60 6014 0.88 1001 0.82 251 6G 0.70 956 0.80 DY802 0.47 EF22 1.00

6AG5 0.35 6F15 0.76 IODE7 0.88 25Y5 0.80 1821 1.17 E8OCC 2.57 0140 0.88

6AH6 0.80 6F18 0.64 10 Fl 0.88 25Y5G 0.60 4033X 7.61 E8OF 2.20 EF4I 0.82

6AJ5 0.76 6F23 0.80 I OF3 1.17 25Z4G 0.50 5702 1.20 E83F 1.60 EF42 0.90

6AJ8 0.40 6F24 LOD OF9 0.76 25Z5 0.75 576.3 1.76 E88CC 1.20 EF73 1.76

6AK 5
6AK6

0.47
0.70

6F25
6F26

1.17
0.40

10118
I0114

0.60
033

25Z6G 0.80
2807 2.00

6057 1.00
6060 1.00

E92CC 0.70
EI8OCC 0.82

EF80
0E83

0.30
1.45

6AK8
6AL5

0.45
023

6 028
6F32

0.78
0.70

1 OLD 1 1

10PL 12
0.82
0.45

30A5 576
3001 0.47

606, 1.00
7193 0.62

El 806 1.17
E182CC 3.00

EF95
E. 86

0.40
0.50

6AM8A 0.70 6666 0.60 10P13 0.88 30015 0.80 7475 1.17 01148 0.62 0 189 0.35

6AN8 0.82 6GH8A 0.88 10P14 2.34 30017 0.85 9002 0.59 EA50 0.40 EF9I 0.50

6AQ5
6AQI3

053
0.47

661(5
66117

0.76
0.88

10P18
I 2A6

049
0.75

30018 0.85
30F5 0.75

9006 0.50
A1834 1.17

EA76 1.40
EA BC 80

EF92
EF93

0.60
0.41

6AR5 080 6H6GT 0.29 I 2AC6 0.90 30FLI 1.10 A2134 100 0.45 EF94 040

6AR6 1.17 6J5GT 0.53 I 2AD6 0.80 30E12 1.10 83042 0.00 EAC9 I 0.65 EF97 0.94

6AS7 1.17 616 0.35 I 2AE6 0.90 30E112 1.05 AC2PEN EAF42 0.88 EF98 0.95

6AT6 0.53 6J7G 0.35 12AT6 0.47 30E113 0.64 1.17 EAF801 0.80 6E183 0.40

6AU6
6AV6
6AW9A
6AX4

0.40
033
0.90
568

617(M)
&JUBA
6K7G
6K8G

0.65
088
0.35
0.53

I 2AT7
I 2A1J6
I 2AU7
I 2AV6

040
0.53
0.39
0.'8

30E114 0.82
30L1 0.40
301 15 0.92
30L17

AC2PENDD
1.00

AC 6/ PEN
0.60

EB34 0.35
6091 0.23
EBC4 1 0.88
113C81 0.45

6E184
0E804
6090
E.K90

0.40
1.75
0.44
0.41

61.32 0.60
61.33 3.00

6134 1.00

61.35 3.00
6137 3.00
EL41 0.80
ELS] 0.70
EL83 0.70
ELS4 0.36
EU36 0.60
6190 0.33
61360 1.80
0L306 1.20

ELL80 2.50
EM80 053
EMS! 076
EM83 0.64

EM84 0.47
EM85 1.20
EM87 1.10

EMM803
2.50

EY5I 0.50
EY81 0.50
EY83 0.70
EY84 0.92
EY87 /6 0.40
EY88 0.60
EY9I 030
EZ35 030
EZ40 0.53
EZ41 1155

EZ80 0.35
EZ81 0.35
EZ90 0.47
FC4 1.00

FW4/500
1.17

FW4/800
1.17

GY501 0.82

GZ30 055
0232 0.59
GZ33 1.46

GZ34 00.0
GZ37 1.20

HABC80
0.80

HL13C 0.60
HL23 070
FIL.23D0

0.80
HL41 1.00
HL41DD

1.00

FIL42DD
1.00

HN309 1.76
HVR2 1.00
FIVR2A 1.17

KT2 0.88
KT8 2.93
KT41 1.17
KT44 1.17

KT63 0.80
KT66 293
1(181 2.10
KTW61 1.76
KTW62 1.78
K TW63 1.17
M8162 1.00

MHL4 1.00
MHLD6 1.00
MKT4 1.17

MUI2714
1.17

N308 1.05
0339 1.29
N379 0.50
P61 0.60
PABC80 0.45
PC86 0.70
PC88 0.70
PC95 0.70
PC97 0.42
PC900 0.30
PCC84 040
PCC85 0.50
PCC88 0.65
PCC89 050
PCC189 0.60
PCC805 0.82
PCC806 0.76
PC180 0.47
PCF82 050
PC184 0.70
PCF86 0.50
PCF87 0.90
PCF200 1.00
PCF201 1.05
PCF800 052
PCF801 065
PC1802 0.50
PCF805 0.85
PC1806 0.60
PCF808 0.82
PCI4200 1.00
PCL82 0.45
PCL83 0.50
PCL84 0.50
PC166 035
PCI-88 1.29
PCL800 1.11

PCL805,
PCL85 0.70
PEN4DD

2.00
PEN45 1.00
PEN45DD

100
PEN46 0.60
PEN453DD

2.00
PENA4 1.17
PEN 00/
4020 1.00
P01.200 0.82
PL33 030
P136 0.70
PL38 1.76
PlB I 0.53
P181 A 0.60
PI.82 0.43
PLS3 030
P1_84 0.50
PL302 0.88
PI -504/500

0.82
PL505 1.65

PL508 1.10
PL509 1.65
PL801 080
PM84 0.20
PY31 0.52
PY33/2 0.50
PY80 0.47
PY8I 040
PY82 040
PY83 0.45
PY88 0.47
PY301 0.59
PY500 1.11
PY500A 1.11
PY800 045
PY801 045
PZ30 0.50
QP2I 1.10
QQV03 /10

2.10
QS75/20 1.00
QS95/10 1.00
QSI50/15

1.90
QV03/ 12 1.76
gy04/7 1.17
Q468/20-3.50
RII--o.80
RI6 205
R17 1.00
R18 0.92
R19 0.75
R20 0.65
R52 0.55
RK 34 1.00
SP I3(' 0.74
TH4B 1.00
TH233 1.00
TP2620 1.00
TP22 1.00
TP25 1.00
UABC80 0.47
UAF42 0.75
UBC4I 000
UBC81 0.60
UBF80 0.47
UBF89 0.47
UBL2I 2.34
UC92 0.60
UCC84 0.90
UCC85 0.53
UCF80 0.90
UCH21 2.34
UCH42 0.88
UCH8I 0.47
UCL82 0.45
UCL83 0.64
UF4I 0.82
UF42 0.82
UF80 0.41
UF/35 0.52
UF89 0.47
ULA I 0.75
U1/34 049
UM80 0,60

URIC 1.00
UU5 1.17
UU9 0.53
UU12 1135
UY41 0.50

UY42 0.80
UY85 050
U10 1.17
U12/14 1.17
U16 1.17
U17 080
U18/20 1.17
U19 4.00
U22 085
U25 0.70

 U26 0.65
U31 0.50
U33 1.75
U35 1.75
U37 2.05
U45 1.17
U47 0.70
U49 065
050 0.55
U76 0.82
U78 0.47
681 080
U153 0.40
U191 030
U192 0.40
U193 0.47
6251 0.94
U281 0.75
U282 0.70
6291 0.50
0301 0.65
U329 0.94
U339 0.50
U381 0.50
6403 090
6404 0.75
U801 080
U4020 0.75
VPI 3C 0.60
VP23 0.65
VP4I 0.89
VR105 039
VT6I A 0.76
VT501 059
VU111 0.80
VU 120 1.17
VU 120A 1.17
V0133 0.80
W76 0.50
W8IM 1.17
WI07 0.75
W729 1.17
XE3 585
XFYI2 056
XHI5 056
X41 1.00
X61 1.46
X6.5 1.46
X66 1.48
X76M 085

XSG15 1.17
Z329 0.75
Z749 0.80
Z759 5.85

Transistors
and Diodes
101124A 0.68
I N4794A 0.18
1N4952 0.64
20404 0.23
20966 0.68
201756 064
202147 1.10
2N2297 0.29
202369A 0.18
2N2613 0.50
203053 0.42
203121 3.22
2N3703 025
2N3709 0.26
203866 1.29
203988 0.64
25323 0.64
AA 1 19 0.20
AA120 0.20
AAI29 0.20
AAZ 13 0.23
AC107 0.20
AC I 13 0.33
AC I 14 0.52
AC 126 0.16
AC127 0.22
AC128 0.26
AC132 0.26
AC 154 0.33
AC156 0.26
AC157 0.33
ACI65 0.33
AC166 023
AC167 0.77
AC168 049
AC169 0.42
AC176 0.71
AC177 0.36
ACYI7 0.13
ACYI8 0.28
ACYI9 0.25
ACY20 0.23
ACY21 0.25
ACY22 0.20
ACY28 0.23
ADI40 0.47
ADI49 0.64
AD161 0.59
AD162 0.59
AF IO2 1.16
AF106 064

81 114 033
AFI 15 0.20
AF117 0.25
AF121 0.39
AFI24 0.33
AF125 0.22
81126 0.23
AFI39 0.84
AFI78 0.88
AFI80 0.62
AF186 0.71
AF239 0.49
ASY27 0.55
ASY28 0.42
ASY29 0.64
BA102 0.59
BA115 0.18
BAI 16 0.23
BAI29 0.18
08130 0.13
BA153 0.20
BCY10 0.59
BCYI2 0.64
BCY33 026
BCY34 0.29
BCY38 0.29
BCY39 033
BC 107 0.16
BC108 0:1616

BC109
BC!13 0.33
BC115

4(31BC116
BC118 0.29
BCZ11 049
8E154 033

BFI59 0.33
BF163 0.26
61173 0.49
91180 0.39
BF 181 022
01185 0.52
81194 020
BEY50 0.29
BEY51 0.2.5
BEY52 0.26
BTX34 '400

2.57
BY100 6.23
BY101 020
BY I 05 023
8Y114 0.23
BYI26 020
BY127 0.23
BYY23 119
BYZIO 0.

BYZ II 0.33
BYZ12 033
BYZ13 0.33
BYZ15 2.28
CGI 26 0.26
CG64H 028
FSY11 A 0.29
FSY41A 039
GD4 0.42
GD5 0.38
GD6 0.36
GD8 026

g71

0.26
0.26

GDI2 0.26
GD14 0.64
GDI5 0.52
G016 0.26
6E0113 0.26
6011 18 0.26
GET119 0.33
GET573 0.49
601587 055
6E1872 1.23
0E11373 0.20
GET882 0.64
GET887 0.29
GET889 0.29
GET890 0.29
GET896 028
6E1897 0.29
GET898 0.29
GEX13 023
GEX35 019
GE.X36 0.64
GEX45 042
GEX55 0.97
GT3 0.33
MI 0.20
MATIO0 0.50
MATIOI 0.55
MATI20 0.50
089 0.18
0810 0.35
0A47 0.13
0A70 0.20
0A73 0.20
0A79 0.12
0A81 0.12
0885 0.12
0886 0.26
OA90 0.16
0A91 0.12
0A95 0.12
08200 0.12
08202 0.13

0.62

08211 0.88

OCI9 1.82

'0C22 049
0C23 0.49
0C24 0.49
0C25 0.49
0C28 0.77
0C29 0.81

0C36 0.55
0038 0.55
0C41 0.64
0C42 0.81

0C43 1.52
0C44 0.13
OC45 0.14
0C46 0.20
0065 1.45
0070 0.16
0071 0.14
0072 0.14
OC 74 0.29
0075 0.14
0076 020
OC 77 0.35
OC 78 0.20
OC 780 020
0079 0.52
0081 0.14
00810 0.14
0082 0.14
0082D 0.14
0083 0.26
0034 0.31
OC 123 07s
OC 139 029
OC 140 1.23
OC 169 0.29
OC 172 046
0C200 0.59
0C201 0.59
OC202 0.55
OC 203 0.39
0C204 0.39
OC205 0.55
OC206 1.17

00812 0.52
ORPI2 0.68
S6M I 033
SM 1036 064
STI 276 064
SXI /6 023
614706 0.33
XZ30 0.33
Y543 0.23
Y728 023

MATCHED TRANSISTOR SETS
LPI5 (ACII3 AC154, AC157. AAI20), 118p per pack.
1/0011D and 2/0081, 33p.
1/0644 and 2/0C45, 35p.
1/0082D and 2/0082, 82p. Set of 3/0083, 84p.
I watt Zenners. 2.4v., 2.7v., 3v., 3.8v., 4.3v., 4.7v., 5.1v.,
I3v.. I5v , 16v.. I8v., 20v., 24v., 30v., 23p each.

. -
All goods a e unused and a nuf a cturers' guarantee. Business hours Mon.Fri. 9.5.30
p.m. Closed 1-2 p.m.
Terms of business. Cash or cheque with order. Despatch charges: -Orders below El 0 In value, add 25p
for post and packing. Orders over 010 post and packing free of charge. All orders cleared same day.
Any parcel insured against damage in transit for 5p extra per parcel. Conditions of sale available on
request. Many others in stock too numerous to list. Please enclose S.A.E. for reply to any enquiries.

ubject to the m

TRANSISTORS +DIODES
Type

Price
excluding
VAT

Price
including
VAT

Type
Price
excluding
VAT

Price
including
VAT

BC 107 0.090 0.113 2N 930 0.200 0.250
BC 107A 0.130 0.163 2N 1132 0.240 0.300
BC 107B 0.140 0.175 2N 2129 0,240 0.300
BC 108 0.090 0.113 2N 2218A 0.220 0.275
BC 108A 0.130 0.163 2N 2219 0.220 0.275
BC 108B 0.130 0.163 2N 2219A 0.220 0.275
BC 108C 0.140 0.175' 2N 2221 0.180 0.225
BC 109 0.090 0.113 2N 2221A 0.210 0.263
BC 109B 0.140 0.175 2N 2222 0,200 0.250
BC 109C 0.140 0.175 2N 2222A 0.250 0.313
BC 184(K) 0.120 0.150 2N 2904 0.190 0.238
BC 212A(K) 0.110 0.138 2N 29()5A 0.230 0.288
BC 212B(K) 0.110 0.138 2N 2906 0.170 0.213
BC 213C(K) 0.110 0.138 2N 2906A 0.170 0.213
BC 214B(K) 0.110 0.138 2N 2907 0.220 0.275
BCY 71 0.220 0.275 2N 2907A 0.240 0.300
BFY 50 0.200 0.250 2N 3053 0.180 0.225
BFY 51 0.200 0.250 2N 4037 0.250 0.313
BD 131A 0.360 0.450 1N 4001 0.050 0.054
BD 135 0.360 0.450 1N 4002 0.065 0.070
BD 136 0.396 0.495 1N 4003 0.070 0.076
BD 137 0.432 0.540 1N 4004 0.075 0.081
BD 138 0.450 0.563 1N 4005 0.080 0.086
BD 139 0.495 0.619 1N 4006 0.085 0.092
2N 929 0.230 0.288 1N 4007 0.090 0.097

1N 4148 0.040 0.050

REPLECOMPS Ltd Telephone:
 Hastings 427914

123 Bohemia Road, ST. LEONARDS-ON-SEA, Sussex TN376RL

quality
Manufactured strictly to
stringent specifications.
12 months guarantee.

service
Orders actioned in 261 hours.
Over one million transistors
in stock.

special
discounts
For large quantities ordered
by retailers, educational
establishments and hobby
clubs.

terms
Cash with order, please.
Post and Packing 20p.
Minimum order 50p.
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1St GRADE COMPONENTS
We hold E250,000 worth of components and all items listed in this
guaranteed. No minimum order charge.

from
MOTOROLA  MULLARD  SIGNETICS
MONSANTO  FERRANTI  GIM

advetisement are ex -stock at the time of going to press. All products

S1GNETICS 74 aeries TTL
N 7400 14p N7453 18p 574148 (1.26
N7401 14p 5 74 54 18p N74150 £2.45
14 7402 14p N74 6 0 1 Bp N74151 £1.44
N7403 1 Bp N7470 36p N74153 68p
N7404 18p N7472 24p N74154 E1.44
N74 0 5 2 Op N7473 36p N74755 72p
N7406 41p N7474 30p N74 1 56 72p
N7407 41p N7475 54p N74158 68p
N7408 4 1p N7476 37p N74 1 6 0 99p
N 7409 20p N74 8 0 50P N74161 99p
57410 15p N7483 99P 574162 99p
N7411 21p N74 8 5 (1 .1 7 9 741 6 3 99p
N7413 29p N7486 32P 574164 £1.26
N7414 45p N7490 63P N74165 01.26
N7416 27p N7491 9 OP N74166 E1.26
974 1 7 27p N 7492 63P N74170 E1.80
57420 1 5p N 74 9 3 4817 N74174 E1.13
N 74 21 2 1 p 5 74 94 90P N741 7 5 81p
N 7426 23p N7495 72P N74180 90p
9 7430 15p 97496 £1.63 N74181 £3.24
N7432 23p 974100 (1.35 N74182 90p
57433 27p N74107 32p 974190 (1.44
N 7437 27p N )4 10 9 54p 574191 £1.44
N 7440 lap 574116 £1.35 574192 E1.44
97442 70p 974121 36p 574193 £1.44
N 7443 E1.35 N74 1 22 50p N74I94 E1.08
N7444(1.35 N74123 90p N741 9 5 90p
N 7445 £1.35 N74 1 25 43p N74198 (1.98
N 7446 (1.35 N 74 12 6 43p N74199 E1.80
N 7407 £1.12 N74 1 28 45p N74221 90p
N 7448 £1.35 N 74 I 32 45p N74279 72P
N 74 50 lap N7 4 14 5 9 Op 574298£1.28
57451 lap 574147(1.44

MULLARD CONSUMER
I.C.s

orTAA350A E1.96 *7695400 £2.91 *18A9900E3.77
*TAA550 60p 4'M550 E4.14 *T061500E2.84
TAA570 £2.19 *7885500(4.23 a 'HAIM £1.93
TAA630 0.80 *7895600£4.14 .T06270E4.09

T WOO (4.03 *TBA56000E4.23 41092700 £4.19
*080100 £1.35 *198570E1.38 41047909 E0.76
*T114480E1.75 4TRA57013£1.47 .TC44209£1.96
*1894600(2.84 TBA573 E2.19  109130 £3.20
* T94500 (2.42 *784690£2.23 *IC4710E2.88
*1995005(2.53 *7895900(2.35 109750 C2.19
11111510E2.42 *TBA700E1.84 *109760 £1.73
y1885109 £2.35 *TH7009E1.96 *IC01800E5.75
*M570[2.99 *713972040£2.23 7041002E1.61
sTBA520(1£3.08 * TB/1750E2.23 1091003£1.311
*TU530E2.53 .111111501) (2.35 .1091004E2.99
 T9A5309 £2.62 *113A920E3.68 *1041005E3.45
*7811540 £2.88 * TBA9200£3.77 !0A2640 E I .96

one ils

- I olerIM ohm. I p etch.
/ Carbon Resistors. Ma'am CR 37

&I

MULLARD AUDIO AND RADIO MODULES
'01162 Marl Audio Amp
1.P1173 lOW Audio Amp
'LP1181 RF-IF
LP1183/ 2 Stereo Proarnp Module
'LP1184,2 Very low distortion pre -amp stereo
'LP11135 FM IF Amplifier
11,1186 FM Tuner Module
1,1400 Stereo Decoder Module
Data and suggisted circuits available price 5p per Module

VOLTAGE REGULATORS
Motorola Variable
MC1723CP2 pos. or neg. 2-37V 150m4 d c 49p
MC1461G positive 0-40V 500m4 d.c £1.81
Motorola Fired
MC7805CP 5V positive £1.28 MC7905CP 5V negative £1.80
MC7B12CP 12V positive £1.28 MC7912CP 12V negative £1.80
MC7815CF 15V positive £1.28 MC7915CP 15V negative E1.30
MC7818CP 18V positive £1.28 MC7918CP 18V negative £1.80
MC7824CP 24V positive £1.28 MC7924CP 24V negative £1.80
MLM309K 5V positive TO -3 can £1.72

G.I.M. CONSUMER CIRCUITS
AY -5-1224 12 24 hour drgaal clock circuit £4.25 TRIACIS

AY -5-35103'1 digit DVM circuit £8.10 MAC92-2 60v 0 84 29p

AY -1-0212 Master tone generator E5.55 MAC92-6 400v 0 84 47p

AY -1-5051 4 stage divider £1.20 256073 400v 4A . 59p

'Ay -1-6721/ 5 5 stage divider £1.30 256073 400v 4A 74p
'Ay -1-6721/66 stage divider E1.45 SCRs

'AY -1-5050 7 stage divider 1E1.75 255060 30v 0 84 . 27p
255061 80v 0 84 27p
MCR107.6 400v 4A 47p

r".-22 FERRANTI ICs LIDS
T1L209 ram caw, high irstronsity;',1! ZN1040E Universal counter/display cct E12.00 MV5074B red 15p`T..- ZN1034E Precision timer co £2.99f4.32 MV51748 orange 32p

£7.18 25414 A M radio circuit £1.00 MV52748 green 32p
£5.56 Data and CirCUPIS on ZN414 Sp MV537413 yellow 32p
£6.88
£7.22

THE HALF -POUND SALE
TO CLEAR OUR STOCKS OF BIN -ENDS. ANY PACKAGE - 50p INC V A T THIS SECTION ONLY. Post and packing 20 pence per order

OEM trEVPECA MICE  QTY/PACK OEDCE 0001/PACE BENII OTT/PAC( OEM QTY/PACK MICE QTY/PAIX 15862 2
15283 2 253808 5 B 2/ 4 130597 3 HS7027 3. MEL11 2 7472 3 POTENTIOMETERS15629 2 2N3824 5 BC1254 2 BD598 3 11744 15 MJ2955 1 74153

1 Dave!! - 10 Mixed our choice15935 2 253906 8 130131 4 130607 2 MC1312P 1 MJE520 3 74155 1
.

159389 1 2N4059 1 BC136 3 813608 2 MC1314P 1 MJE2955 1 74174 1 Reliance helocal pots- 250K15332386 1 255089 5 BC) 37 3 8E121 4 MC1315P 1 MJE3055 2 74196 1 500R)153595 3 295128 5 BC) 53 6 6E125 4 MC1357P 1 ML1537 1 74H87 1 2.5K)154392 3 2N5447 10 BC157 8 8F153 2 ME0411 2 MP8113 2 7485 1 100R)155398 15 255485 2 8C170A 3 6E160 3 ME0414 10 MPS6571 3 74122 1 250R)2N1304 3 255591 1 BC171 3 8E222 4 ME0462 2 MPSA05 6 SW6432N 2 5009) 2 per pack
2N2223 1 39174 5 8C181A 2 BF251 3 ME0492 3 M21000-19 4 5%4061 1 1K )252726 2 AC122 3 BC208A 6 BF395C 8 ME1002 1 MZ1000'22 4 TIP294 1 5K )2529054 3 ACI 75K 2 BC214K 6 6F395D 8 ME4003 3 SD4 3 TIP3OB 2 10K )252907 2 901936 1 130261 5 8E537 2 ME4102 10 5E7055 1 TIP314 1 25K )2N2926 1 AC194K 3 6C2614 4 8E3'57 4 ME4104 11 7406 5 TIP42A 1 50K )253053 5 AF239 3 BC268A 8 8U105 1 ME6101 I 3 7412N 5 1I560M 2 5K )253252 5 89163 1 BCY21 8 BUY24 1 ME6102 4 7420 2 TI561 3
253508 3 BC113 6- 00117 2 CA3029 1 ME8001 5 7425 2 SN72741N 2'MONSANT00.12" Red displays - 2 per pack.
253549 3 BC115 4 BD361 3 DM7474 I 94E9003 4 7432 5 V658 1'0.1.M. C500 Calculator chip - 1 per pack.
253638 5 BC1164 5 BD362 3 F0300 3 MEF104 2 7460 3 ZS712 2 'Data wadable on these devices- add 5 pence

MOTOROLA C-MOS. MC 14028CP E1.31
M CI 400 OC P 1 9p MC 1 4 03 2C P £1.70
MC14001CP 19p MC14034CP E3.59
MC14002CP 19p MCI 4035CP £1.34
MC14006CP (1.45 MC14038CP (1.70
MCI4007CP 19p MCI4040CP E1.21
MC14 008CP £1.54 MC14 0 42CP E1.14
MC14009CP 91p MC14046CP (1.67
MC14010CP 19p MC14049CP 53p
MC14011CP 19p MC 14050CP 53p
MC14012CP 19p MC14071CP 19p
MC14013CP 53p MC14076CP E1.60
MC14014CP E1.42 MC14081CP 190
MC1401 5CP El .1 7 MC14500 SERIES
MC14016CP 53p MC14510CP £1.26
MC14017CP £1.13 MC14511CP £1.95
MC14021CP E1.17 MC14528CP 87p
MC14022CP E1.54 MC14543CP £2.00
MC 14023CP 19p MC1 45 36CP £2.90
MC14024CP £1.14 NIC14553CP £4.07
MC1402 5CP 1 9p MCI 4 558CP £1.79
M -C 14 02 7CP 78p MCI 4 58 5CP El .4 6

e CDept. WIN, 5 Northfield Industrial Estate Terms of Business Cash with order

BeresfordTih Ave, Wembley, Middx. HA0.1,SD2PoRicuEsKEXEClEXCLUSIVE UhST:EaArkDeDdEthDusAS*.

TheseNernBEsL2051COMPONENTS
WW -069 FOR FURTHER DETAILS

Don't miss your copy of
HENRY'Sa
NEW

L175CATAoGU

Only
50P
Plus 20p CARO

P&P,
--/:1

I I I-

* OVER 5,000 ITEMS - largest UK range o
electronic components for home
constructors.

* 200 PAGES - every aspect of electronics and
components for amateurs and hobbyists -
kits, projects, test gear.

* DOZENS of new lines and new ranges.
* MANY price reductions throughout the new

Catalogue.
* A Discount Voucher with every copy, worth

50p.

'NOW OPEN 2 NEW STORES NOTTINGHAM &

II
TOTTENHAM COURT ROAD

Write for your copy, enclosing 70p remittance

ELECTRONIC FOOTBALL &TENNIS
WITH THE FABULOUS

VIDEO SPORT
ON YOUR OWN TV
Play three exciting electronic ball
games FOOTBALL. TENNIS. HOLE
IN THE WALL on your own TVI Just
plug Video Sport into the aerial
socket of your TV and away you go.
Completely safe for you. your
children and your TV. Mains
operated

OUR INCREDIBLE PRICE

£29.50 inc. VAT Now available as a
kitti19.50

DEMONSTRATIONS
NOW IN ALL CENTRES)

BUILD THE TEXAN + FM TUNER
TEXAN 20 + 20W STEREO AMP.

.datures glass fibre PC board. Gardners
low field transformer,
6 -IC's. 10 -transistors

plus diodes. etc.
Designed by Texas

instruments engineers
for Henry'sP.W.1972.

Overall sae
and.

15'4 x 214" x 63/4" mains
- - . operated Free teak sleeve

E29.93 (CARRIAGE 50p) with every kit
built tested £3995)

Stereo FM Tuner
Features capacity diode tuning. lead and tuning meter
indicators. mains operated
High performance and sensitivity. Overall size in teak sleeve
8" x 7 ." x 6'4" Complete kit with leak sleeve

£26.25 (CARRIAGE 500.,
Izn htll It and tested £31 201

JOIN THE LARGE BAND OF
CONSTRUCTORS!

AM/FM MODULES
LP1179 LP1171

Combined AM FM tuner
modules. together with a small
number of R C.s Ferrite Aerials.
make up a sensitive
FM /MW/ LW tuner
6 Volts supply. supplied with \
data and circuit sheets.

LP1171 combined IF strip
£4.60.
LP1179. FM front end and AM
gang £4.60
£8.62 the pair
Suitable Ferrite aerial 87p

""s

UHF TV TUNERS
625.1ine receiver UH transistorised toners UK operation
Brand new. (Post/packing 25p each).
TYPE A variable tuning slow motion drive £3.50
TYPE El 4 -button push button (adjustable) £4.60
TYPE Cyartable1untng E2.1110
rT-TPE56-button UHF tuner C5.20

SPECIAL OFFER. GARRARD CT4
STEREO CASSETTE TRASPORT

MECHANISM
FEATURES
* STEREO HEADS
* BUILT-IN MOTOR STABILISOR
* AUTO STOP + EJECT
* PAUSE CONTROL
* 12v DC OPERATION

. _ .

Robust precision engineered mechanism based on
the "STARR- patented design. Ideal for use in car
stereo cassette players. hi -ti stereo cassette
recorders, industrial and many other applications.
Suitable for the 'PW' Ascot Stereo Cassette Dock.

£13.50 inc. VAT P&P 35p

Sinclair DM' DM1 DIGITAL MULTIMETER
31/2 Digit multrrneter reading AC & DC VOlts and current
and Resistance Reads from 1 o V to 000,/ D C
I10mA Ilp resistance) Polarity Indicator
I mV to 1000V AC 11006 to 1.0m p resistance)
Current 1 v A to 1 A AC or DC Resistance from 12 to 1,--n(2
Working but may go out of calibration E17.00
Also some not working. with circuits
No Guarantee £6.50

Also as 94-96 Upper Parliament Strew.
Nottingham. Nottingham 40403.
'231 Tottenham Court Road WI. 01-636 8688.

Electronic entres
404-406 E(ectronlc Components & Ecpppment 01 4028381
'354 RA-Discri-Lightmg High Power Sound 01.401 5854
303 Special offers and bargains store

All mail to 303 Edgware Road. London W2 18W

Hi Ft and
Electronics
Centres Open
9 ant - 6 pm:.

Paces correct at (tele of preparation. Subject to change without notice E 60.E
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S-2020TA STEREO TUNER/AMPLIFIER KIT
NEW PRODUCT 6 SOLID

A high -quality push-button FM Varicap
Stereo Tuner combined with a 20W r.m.s.

S 1020Ie

A ,.f'it ).64 1 1 11-.....
MAHOGANY
CABINET

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

PRICE: £47.95+ 99p p&p+ VAT.

ON-JONES STEREO FMwii MNS11-414 IIIIEI I 1111,111.1.11,111,1111,1111,1111 ,****** - - : TUNER
A very high performance tuner with Brief Spec. Tuning range 88-104MHz. 20dB mono quieting @ 0.75pV. Image
dual gate MOSFET RF and Mixer rejection-70dB. IF rejection-85dB. THD typically 0.4%.
front end, triple gang varicap IC stabilized PSU and LED tuning indicators. Push-button tuning and AFC
tuning, and dual ceramic filter/dual unit. Choice of either mono or stereo with a choice of stereo decoders.
IC IF amp.

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

With ICPL Decoder £29.73+ 85p p&p+ VAT.

NEW PRODUCT

S -2020A AMPLIFIER KIT -

Developed in our laboratories from the highly successful "TEXAN"
design. PC mounting potentiometers, switches, sockets and fuses
are used for ease of assembly and to minimize wiring.
Typ. Spec. 20 + 20W 4r.m.s. into 8 -ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N 72dB. Head-
phone output. Tape In/Out facility (for noise reduction unit, etc). Toroidal mains transformer.

PRICE: £29.95+ 99p p&p+ VAT.

STEREO MODULE TUNER,o000, - A low-cost Stereo Tuner based on the Mullard LP1186 RF module
The IF a ceramic filter and high-requiring no alignment. comprises

performance IC. Variable INTERSTATION MUTE. PLL stereo decoder IC.
Typ. Spec. Sens. 30dB S/N mono @ 1.8pV. Tuning range 88-104MHz. LED sig. strength indicator. LED Stereo indicator.
THD typically 0.4%. .,

PRICE: Stereo £26.32+ 85p p&p+ VAT. Mono £22.40+ 85p p&p+ VAT.
ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES, NUTS AND BOLTS,
KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND COMPREHENSIVE INSTRUCTIONS.

SUB ASSEMBLIES
BASIC NELSON -JONES TUNER
Supplied as a printed circuit board with all components and screening box to build a varicap tuner module. Performance
spec as above for complete NJ Tuner. For suitable stereo decoders see below. (Illustrated without screening box.)

PRICE: £12.88+ 25p p&p + VAT. .

BASIC MODULE TUNER
Supplied as a printed circuit board with all components and screened Mullard LP1I86. to build a mono or stereo tuner module.
Performance spec as above for Stereo Module Tuner complete kit. ,

PRICE: Mono £11.11 + 25p p&p + VAT; Stereo £13.89+ 25p p&p+ VAT.
PORTUS-HAYWOOD PHASE -LOCKED STEREO DECODER
Mk II version of this design (WW Sept. 1970). The lowest distortion phase -locked stereo decoder kit available (Typ.
0.05% @ N -J Tuner 0/P level). Separation 40dB up to I5KHz. rt,o
Complete kit comprises PCB and all components. inc. stereo LED.

PRICE. £7.68+ 25p p&p+ VAT.

PHASE -LOCKED IC DECODER
Integrated circuit phase -locked stereo decoder based on the MC1310. THD typically 0.3%. Separation 40dB @ 1KHz.

PRICE: £4.27+ 20p p&p + VAT.
PUSH-BUTTON UNIT
The six -position push-button unit used in our tuners and tuner/amp. Each track has the required diode law for stability of
tuning. There are approx. 40 turns on each button and there are six separate moving pointers. An AFC disable switch is .

incorporated with each button. The unit is finished in black with red pointers.
PRICE: £3.00+ 20p p&p+ VAT.

Please send SAE ,for complete lists and specifications.
Portw

Swaooddlinc
Indote

(0283 87) 5432. Telex 377106.
ustrial Estate, Church Gresley, Burton -on -Trent, Staffs, DEll 9PT.INTEGREX LIMITED, Tel .

WW -052 FOR FURTHER DETAILS
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For just St the
world isyours

The world of electronics, television, radio/audio is on i-
Order Couponparade in the second great Wireless World annual. To General Sales Dept., Room 11, Dorset House, Stamford St.,

Constructional articles include making a London SE1 9LU.

photographic timer. Surveys cover video, magnetic Please send me .... copy/copies of Wireless World Annual 1976 at
£1.35 inclusive.

tape compatability, electronic ignition and radio I enclose remittance value £ (Cheques payable to IPC Business
astronomy in schools. 'How to ... ' features range Press Ltd).

from using oscilloscopes to making printed circuit Name (please print)
boards. And there's a reference section listing Address
standard frequency transmissions and much, much
more. All written with the clarity, authority and
expertise you'd expect from Wireless World.
*£1 from newsagents or £1.35 inclusive
by post from the publishers.

Company regd. in England No. 677128
Regd. office: Dorset House, Stamford St.,
London SE1 9LU. J
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Fully guaranteed
Individually packed

VALVES
A1065 1.25
ARB 0.55
ATP4 0.50
B12H 3.00
C131 0.50
DAE96 0.55
DF96 0.55
DK96 0.70
0192 0.40
DL96 0110
0186/ 87 0.40
DY802 0.45
E88CC/ 011.20
E 1 80CC 0.70
E182CC
EA50
EABC80
EAF42
EB91
E5C33
EBC41
65F80
EBF83
EBF89
EC52
ECC81
ECC82
ECC83
ECC84
ECC85
ECC86
ECC88
ECC189
ECF80
ECFB2
ECF801
ECH35
ECH42
ECH81
EC/483
ECH84
ECL80

1.25
0.40
0.40
0.75
0.30
1.00
0.75
0.40
0.50
0.40
0.35
0.40
0.35
0.35
0.35
0.40
0.90
0.50
0.70
0.40
0.40
0.75
1.40
0.80
0.35
0.45
0.45
0.55

ECL82
ECL83
ECL86
EF36
EF37A
EF40
EF41
EF80
EF83
EF85
EF86
EF89
EF92
EF95
EF183
EF184
EFL200
EL34
EL36
EL37
EL41
EL81
EL82
EL84
EL85
EL86
EL90
EL504
EM31
EM80
EM84
EM87
6151
EY81
EY86
EY88
EZ40
EZ41
EZ80
EZ81
GY501
GZ34

0.35
0.70
0.50
0.65
1.20
0.75
0.85
0.30
1.25
0.35
0.35
0.30
0.50
0.40
0.35
0.35
0.75
0.70
0.60
1.80
0.80
0.60
0.55
0.30
0.60
0.45
0.45
0.80
0.80
0.55
0.40
1.00
0.45
0.45
0.40
0.50
0.70
0.75
0.30
0.30
0.75
0.70

GZ37
KT66
KT88
MH4
ML6
062
082
PABC80
PC97
PC900
PCC84
PCC85
PCC89
PCC189
PCF80
PCF82
PCF84
PCF86
PCF200
PCF201
PCF801
PCF802
PCF805
PCF806
PCF808
PCH200
PCL81
PCL82
PCL83
PCL84
PCL86
PCL805
PFL200
PL36
PL81
PL82
6183
PL84
PL504
PL508
P1509
PL802

1.00
2.50
3.85
0.75
0.65
0.45
0.45
0.40
0.50
0.50
0.40
0.40
0.50
0.60
0.40
0.40
0.60
0.60
0.75
0.75
0.55
0.50
0.90
0.75
0.90
0.80
0.55
0.40
0.65
0.45
0.50
0.60
0.70
0.60
0.50
0.45
0.45
0.45
0.80
1.00
1.35
1.75

P133
P180
PY81
P182
P183
PY88
P1500

0.80
0.40
0.40
0.40
0.40
0.45
1.00

P1800 0.45
P1801 0.50
QQV03-10

1.40
QQV06-40A

8.00
R19 0.75
SC1/400 3.00
SC1/600 5.00
SP61 0.75
TT21
U25
U26
U27
U191
U801
UABC80
UAF42
UBC41
UBF80
UBF89
UBL1
UBL21
UCC85
UCF80
UCH42
UCH81
UCL82
UCL83
UF41
UF80
UF85
UF89
UL41

5.00
0.85
0.75
0.66
0.75
0.75
0.40
0.65
0.60
0.40
0.40
1.00
0.70
0.45
0.75
0.75
0.45
0.45
0.65
0.70
0.35
0.45
0.50
0.70

A lot of these valves are imported and prices vary
for each delivery, so we reserve the right to
change prices for new stock when Unavoidable

UL84 0.40 364 0.60
UY41 0.45 3661 7.00
VR105/300.45 3D6 0.40
VR150/300.45 364 0.40
X61M 1.40 3V4 0.85
X66 0.65 58/254M 4.50
Z8000 2.70 58255M 4.50
2801U 2.70 59401 1.10
Z900T 1.20 5U4G 0.50
163 0.55 5V4G 0.55
114 0.25 513GT 0.60
1R5 0.40 5Z3 0.80
164 0.30 524GT 0.55
174 0.30 6687 0.60
1X2A 0.75 6AC7 0.60
1X28 0.75 6AH6 0.70
2021 0.50 6665 0.40
2625 9.00 6AKB 0.40

6AL5
6AL5W
6AM6
6AN8

0.30
0.55
0.60
0.45

6AX5GT 1.00
667 0.70
68A6 0.35
68E6 0.40

VAT
Please add 25%

to all orders
6605
6AQ5W
6656
6AT6
6AU6
6AV6
6AX4GT

0.45
0.70
0.80
0.60
0.40
0.45
0.75

66G6G
68J6
6BQ7A
6897
68W6
68W7
6C4

0.90
0.65
0.60
1.20
1.00
1.00
0.40

6C6 0.50 6J7G 0.40
6CB6 0.50 6K6GT 0.80
6CH6 1.45 6K7 0.55
6CL6 0.75 6K7G 0.30
606 0.55 6K8GT 0.50
6E68 0.85 6625 1.00
6F7 1.10 6L6 1.90
6F8G 0.75 6L60 0.60
6F23 0.90 6L7G 0.40
6F32 0.75 6567 0.50
6F33 3.50 6SA7GT 0.40
6H6 0.40 66C7GT 0.40
6J4WA 1.25 6SG7 0.50
6J5 0.85 65J7 0.55
6J5GT 0.50 6SJ7GT 0.35
6J6 0.30 6667 0.55
6J7 0.80 661701 0.50

TRANSISTORS, DIODES etc.
AC113
AC126
AC127
AC128
AC176
ACY18
ACY19
ACY20
ACY39
ACY40
AD149
AD161
AD162
ADZ11
ADZ12
AF114
AF115
AF116
AF117
AF118
AF124
AF125
AF126
AF127
AF139

AF178
AF186
AF239
AFZ12
ASY26
ASY27
ASY28
BC108
BC118
BC119
BC136
BC137
BC1486
BC172
BC172A
BC212A
8C131
BCY33
BCY72
6E115
BF167
BF185
6E151
6E152
BSY27

66138
861956
BY215
CRS1/10
CRS1/20
CRS1130
CRS1/40
CRS3/10
CRS3/20
CRS3/30
CRS3/40
CRS25/C25
GET115
GET116
GEX66
NKT222
OAS
0A47
0A70
0671
0473
0679
0A91
06200
04202

060200
0C22
0C25
0C26
0C28
0C29
0C35
0C36
0C42
0C44
0C45
0070
0073
0078
00780
0081
0082
00820
00820M
0083
0C139
0C140
0C170
0C172
0C200

0C206
SX754
ZR 11
ZR21
19236
1925
19324

N38A
1943
1 N70
19277
19415C
1N4148
2N456A
2N708
29918
291304
2N1305
291307
291309
292062
292147
2N2411
292989
293053

2N3054
2N3055
2N3391
2N3638A
2N3730
2N3819
2N4038
2N4058
2N4061
294785
295295
3N128
39154
3N159
2S303
2082
40250
40251
40310
40668

MINIMUM POSTAL ORDER El. PERSONAL CALLERS WELCOME.
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves

U.K. Postage £1-£2 20p, E2 -E3 30p, £3-E5 40p, over E5 free

ALL valves
guaranteed

6SN7GT 0.50 30C17 1.00
6507 0.55 30C18 0.90
6V6GT 0.55 30F5 1.00
6X4 0.40 39FL1 1.00
6X50 0.40 30FL12 1.10
6X5GT 0.50 30FL14 0.90
616G 0.90 30E15 0.95
6Z4 0.65 30117 0.95
6-301.2 0.90 30P12 1.00
787 0.80 30P19 1.00
714 0.80 30P11 0.95
906 0.40 30PL13 1.10
11E2 6.00 30PL14 1.10
1266 0.55 35L6GT 0.75
12AT6 0.45 35W4 0.50
12677 0.40 350401 0.70
12AU7 0.35 5005 0.60
12AV6 0.50 50CD6G 1.10
12AX7 0.35 75 1.00
125A6 0.45 75C1 0.75
128E6 0.50 76 0.75
128H7 0.50 78 0.70
12C8 0.55 60 0.75
12E1 3.50 85A2 0.75
1265 1.10 7230/b 9.00
12K7GT 0.50 803 6.00
1268G1 0.70 805 14.00
120701 0.70 807 0.65
12SA7GT 0.70 813 6.60
12SG7 0.55 866A 1.20
12617 0.55 931A 6.00
1214 0.40 994 0.50
14S7 1.00 955 0.50
19AQ5 0.65 956 0.50
1903 8.00 957 0.50
1906 6.60 1305 0.20
19H5 14.00 1629 0.70
2063 0.60 2051 1.00
20P4 1.10 5933 3.00
25L6GT 0.70 6057 0.75
30C15 1.00 6060 0.70

6064 0.60
6065 1.00
6067 0.70
6080 2.30
6146 3.35
61468 3.85
8020 5.00
9001 6.00
9002 0_50
9003 0.70
9004 0.35
9006 0_35

C. R. TUBES

DG7 5 12.00
DG13-2 18.00
MW13-3535.00
VCR139A 8.00
3861 4.50
88J 8.00
881 9.00

SPECIAL
VALVES

CV239 45.00
M503 -2J42

42.00
K301 7.00
KRN2A 6.00
014-250

19.00
TY4-500

30.00
725A 23.00
2.1/192

140.00

VALVES AND TRANSISTORS
Telephone enquiries for valves, transistors, etc.,
retail 749 3934. trade and export 743 0899.

RACAL RECEIVERS
Models RA17, RA17 Mk II, RA 171,
RA17W, RA117E, in condition from
working ''as seen- to brand new in
cabinets. Prices on application,
DIVERSITY SWITCH TYPE
MA16813, solid state. £45.00.
RA98A SSB ADAPTOR. P.O.A.

KAHN SSB ADAPTOR MODEL RSSB
62=18. Designed for receivers with 455-
500kHz I.F. leg Collins 51J: AR88D etc) at
-100mV (max) input. Features: Electronic
A.F.C., carrier frequency diversity to combat
fading: 20 sec R.C. memory to maintain tuning
during severe fading: individual carrier meters:
nuvistors: low distortion production demo-
dulator. Full spec & P.O.A.

TEKTRONIX
OSCILLOSCOPES
545-33 MHz. Separate time bases with
delay. Price on application.
PLUG-IN UNITS
G--20 MHz differential 50MV-20V.
0 -High gain differential 1MV-50V.

CT 480 SIGNAL GENERATOR 70KMc/s
to 12KIME/s £160

DIGITAL VOLTMETER DM 2003 1 kV
peak input. 2v to 1 kV £75.

TECHNICAL MATERIAL CORP:
EXCITER/TRANSMITTING MODE
SELECTOR Freq. 2-32MHz. M.O. and 10
crystal positions. Vernier tuning. U.S.B./
L. S. B. var carrier insertion etc. £200.
F.S.K. EXCITER. Freq. 1-6.5MHz.
0-100Hz continuous frequency shift. Up to
t 600Hz switched frequency correction.
Modes F.A.X.: F.S., M.S.C.: C.W.£50.

BOONTON FM/AM SIGNAL
GENERATOR TYPES 202E & 202H.
54-216 MHz in two ranges, complete with
separate power supply unit £275.

EHV POWER SUPPLY 115V input 100KV
at 5mA output V150.

SOLARTRON
CD 1400 Oscilloscope.

Few left, only £110.

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

TFI44H SIG-
NAL GEN.
Freq. range 10
KHz-72 MHz,
R.F. output 2LiV
to 2V at 50 ohms
400 and 1000 Hz
internal mod.
Limited qty.
only available.
Full spec. and
Price on re-
quest.

TF 526B OSCILLATOR AND DETECTOR
UNIT LSO*.
TF 12265, TF122516, TF 577A. WHITE
NOISE TEST SET £115 40. Full spec.
on request.

TF 14005 DOUBLE PULSE GENERA-
TOR WITH TM sacs SECOND-
ARY PULSE UNIT. For testing radar,
nucleonics, 'scopes, counters, filters
etc. SPEC. TF 1400S. Rep. freq.
10Hz to 100kHz, pulse width 0.1 to
100u sec delay -1.5 to +3000u sec.,
rise time 30N sec. SPEC. TM 1140015.
As for TF1400S except pulse width
06 to 2514 sec., delay 0 to +300u sec.
r1 7 5.

TF 893 AUDIO OUTPUT METERS
£55.

NOISE GENERATOR TF1053
(CT207). Range 100-600MHz. Noise
factor up to 150 121.7dtal at 75 ohms.
Audio power up to 500MW. £95.
MARCONI TF893 AUDIO OUTPUT
METERS. Price on application.

MARCONI HR23 TRIPLE DIVER-
SITY IS RECEIVERS. Freq 3-27.5
MHz, VFO or 6xtal positions. Reception
of independent. single or double -side
band transmissions. Full specification.
and price on application.

HEWLETT -
PACKARD

175A OSCILLOSCOPE with 1750A
dual trace vert plug and 17818 delay
time base plug-in. 50MHz minimum
bandwidth at 50mV/CM. T/B modes,
main. main single. mixed, main delayed,
delaying. Full Spec & P.O.A.
5408 TRANSFER OSCILLATOR.
Measures frequency up to 12.4gHz. May
be used on its own or with freq. counter.
P.O.A.
200AB AUDIO OSCILLATOR 19kHz,
600ohm balanced or unbalanced. small
size. £25.
300A HARMONIC WAVE ANALY-
SER Freq. 0--16kHz Full spec & P.O.A

MULLARD
PRECISION VARIABLE CAPACI-
TOR TYPE F.2. 1 5pF to 3 3 6pF.
Supplied with individual calibration
certificate. Brand new in original
packing. £12. Carriage El

MS 111D DANISH PRODUCTION
SIGNAL GENERATOR 10Kc -
1 10N1c £150.

BEST PRICES PAID FOR TEST AND COMMUNICATION
EQUIPMENT. Single items or quantities. Private or Industrial.

RACAL UNIVERSAL COUNTER/TIMER
SASSO (CT41111)

TF 8010/1/S SIGNAL GENERATOR.
Range 10-485 MHz in five ranges. R.F. output
0.1 V -IV source e,m.t. Dial calibrated in
volts, decibels and power relative to thermal
noise. Piston type attenuator. 5012 output
impedance. Internal modulation at 1 kHz
at up to 90% depth, also external sine and
pulse modulation. Built -In 5MHz crystal
calibrator. Separate R.F. and mod. meters.
P.O.A.

TF8018/2. Spec as for TF801D but minor
circuit differences. Working order. £95.

TF 1370 R.C. OSCILLATOR sine
square wave 10Hz to 10MHz £140.

TF995 A/1 or A/2 or A/2M SIGNAL
GENERATORS. AM/FM freq.
1.5-2 20MHz. Prices on application.

TF 934 DEVIATION METER
250MHz / FM £55.

TM 8517 VIDEO AMPLIFIER E60.

ROHDE &
SCHWARZ

Z -g DIAGRAPH TYPE ZDU, 30-420
MHz, 500. Directly measures multi -
terminal networks. phase shift. phase
angle etc. with complementary POWER
SIGNAL GENERATOR TYPE SMLM
High Freq. resolution, internal/external
mod., up to 3V out. P.O.A.
VHF WATTMETER & MATCHING
INDICATOR 30,130W. 230MHz. 750
P.O.A.
VHF VOLTMETER TYPE UDND
P.O.A.
MICROWAVE POWER METER
TYPE NRD. 0-3200MHz at 500.
0-200rnW in 4 ranges, built-in
calibration check with measuring head
£125.
FREQUENCY SYNTHESIZER TYPE
XUA. 30Hz--30MHz with FREQUENCY
INDICATOR TYPE FKM, 15- 30MHz
30- 100MHz. P.O.A.

AVO
CT 537 Transistor/Diode test set £50.
CT 160 Valve Characteristic meter
£55.
CT410 Noise Generator £30.

8 digit in -
line read-out. ft -7:4114.84-Facilities
Include: di,
rect frequency
measurement
up to 100MHz;
pulse, period,
ratio, time
Interval and
totallsing
measure-
ments. Input sensitivity variable from 300MV
to 9V, three independent inputs, self -check
etc. Full spec. on request, £145.

7 7Pir
 Olt 

*-01 *

-

500/250W MEDIUM WAVE BROAD-
CAST TRANSMITTERS. Price and
details on application.

PLEASE NOTE
Unless offered as "as seen"

ALL EQUIPMENT
ordered from us is completely over-
hauled mechanically and electrically

in our own laboratories
FOR EXPORT ONLY

UTTERS:
BC 610 Hallicralters.
RCA ET 4336 also modified version of
Increased output to 700w.
COLLINS TYPE 231 D 415kw., 10 channel,
autotone and manual tuning. All above
complete installation and spare parts.
TRANSCEIVERS
'19, 19HP, 38, 62.
C-13 TRANSMITTERS
RACAL COMMUNICATIONS
EQUIPMENT
We are able to offer a comprehensive
selection from the range of this modern
high class equipment including,
receivers, L.F. Converters, SSB adap-
tors, panoramic adaptors, diversity
switches, transmitter driver units,
linear amplifiers can be built to
customers' requirements. Please send
us your enquiries.

ARU SPARES. We hold the largest stock
n U.K. Write for list.
R.F. METER 0-8 amp. W (U.S.A.) GUN
P. & P. 15p.
TELEPHONE TYPE "J" (Tropicalised)
10 line MAGNETO TELEPHONE
SWITCHBOARD
56 fine AUTOMATIC PRIVATE
TELEPHONE SWITCHBOARD
Price of each of the above on application.

TEST EQUIPMENT
for direct line for all enquiries regard-
ing test equipment only, phone
01-748,6466.

PLEASE ADD
25% VAT

COLOMOR eucgrics)
170 Goldhawk Rd., London, W.I2

Tel. 01 - 743 0899



a78 Wireless World, November 1975

RECORD PLAYBACK TAPE HEADS
Individual prices of these are.
2 track record playback heads 75p each
4 track record playback heads £1.10 each.
Erase heads are also available separately -
2 track 50p -4 track 85p.
MV metal mounting shields 110p each.
2 track heads already fixed on heavy mounting plate with shield
£1.85.
ALL PLUS 25% VAT.

DRILL CONTROLLER
NEW 1KW MODEL
Electronically changes speed from approxima-
tely 10 revs. to maximum. Full power at all
speeds by finger-tip control. Kit includes all
pans, case, everything and full instructions,
£2.50 plus 45p post & VAT. Made up model
also available, £3.50 plus 55p post & VAT.

NEED A SPECIAL
SWITCH

Ct. Double Leaf Contact. Very slight pressure
closes both contacts, Up each. Plastic
pushrod suitable for operating, 10p each,
10 for 68p.

1 R.P.M. MOTOR + GEAR BOX
Made by the famous Chamberlain & Hookham Ltd. These could be
made to drive clock ocsimilar. Really robust, reliable unit. Price
£1.50 + 30p post & VAT.

MULTI -SPEED MOTOR
Six speeds are available 500, 850 and 1,100 +p.m.
and 8,000. 12.000 and 15,500 r.p.m. Shah is 'A
in. diameter and approximately 1 in. long.
230/240v. Its speed may be further controlled with
the use of our Thyristor controller. Very powerful and
useful motor, size approx 2 in. dia. x 5 in. long.
Price £1.40 + 45p post & VAT.

SLIDE SWITCHES
Slide Switch. 2 -pole changeover panel mounting by two 68.A.

screws. Size approx. 1 in. x %in. rated 250V lamp. 15p
+7l) post & VAT. Sub Miniature Slide Switch.
DPDT 19mm (Ain. approx.) between fixing centres,
28p each + 9p post & VAT or 10 for £1.90. SP
Change over spring return 250v 1 amp. 25p + 8p post
& VAT.

PRESSURE SWITCH
Containing a 15 amp change over switch operated by a diaphragm
which in turn is operated by air pressure through a
small metal tube. The operating pressure is adjustable
but is set to operate in approx. 10 in. of water. These
are quite low pressure devices and can in fact be
operated simply by blowing into the inlet tube. Original
use was for washing machines to turn off water when tub has
reached correct level, but no doubt has many other applications.
£2.10 each + 25p post & VAT.

LIGHT DIMMER KIT
For dimming up to 250w without heat sink or 750w with heat
sink. This comprises quadrat variable control potentiometer,
condenser, resistors, tag strip for mounting and data. Price £1.95
+ 30p post VAT.

SWITCH TRIGGER MATS
So thin is undetectable under carpet but will switch on with slight
pressure. For burglar alarms, shop doors, etc.
24in. 18in. £1.90, post & VAT 30p 13in. a 10in. £1.50, post & VAT 25p.

SMITHS CENTRAL HEATING CONTROLLER
Push button gives 10 variations as follows: (1) continuous hot water and continuous central heating (2)

continuous hot water but central heating off at night (3) continuous hot water but
central heating on only for 2 periods during the day (4) hot water and central
heating both on but day time only (5) hot water all day but central heating only for
2 periods during the day (6) hot water and central heating on for 2 periods during
the day time only - then for summer time use with central heating off (7) hot water
continuous (8) hot water day time only (9) hot water twice daily (10) everything off.

A handsome looking unit with 24 hour movement and the switches and other parts necessary to select the
desired programme of heating. Supplied complete with wiring diagram. Originally sold, we believe, at
over £15 - we offer these, while stocks last at £6.95 each, VAT & Postage 85p each.

AUDIO AMPLIFIER
Part of the famous Reditune background music system, secondhand,
but believed in good order. However, no guarantee: we are selling for
spares value only. These are 6 valve amplifiers, the output valves are 2
x EL 84 in push/pull. complete with mains transformer, rectifier and
ample smoothing equipment. The mains transformer alone, today would
cost at least E4. Size is 91/2" x 51/2" a 41/2". Price only £2.00 + postage
& VAT L1.50.

15A ELECTRICAL PROGRAMMER
Learn in your sleep' Have radio playing and kettle boiling as you awake -
switch on lights to ward off intruders - have a warm house to come home to.
All these and many other things you can do if you invest in an electrical
programmer. Clock by famous maker with 15 amp. on /off switch. Switch -on
time can be set anywhere to stay on up to 6 hours. Independent 60 minute
memory jogger. A beautiful unit. Price £2.45. VAT & Postage 60p, or with
glass front, chrome bezel, £1.50 extra

THIS MONTHS'S SNIP
Smiths 24 hr. timer heart, really the "Autoset' without its plastic
case. This is a 24 hr. twice on, twice off, clock switch which will repeat
until re -programmed. Switches rated at 15 amps. Limited supplies -
£3.95 each + VAT & post 55p.

12 VOLT 11/2 AMP POWER PACK
This comprises double -wound 230/240V mains transformer with full wave
rectifier and 2000 mfd smoothing. Price £3.75 plus VAT & post El.
Haley Duty Mains Power Pack. Output voltage adjustable from 15-40V in
steps - maximum load 250W - that is from 6 amp at 40V to 15 amp at 15V.
This really is a high power heavy duty unit with dozens of workshop uses. Output
vdtage is very quick - simply interchange push on leads. Silicon rectifiers and
smoothing by 3,000mF. Price £10.50 plus E1.25 VAT & post.

TANGENTIAL HEATER UNIT
This heater unit is most efficient and quiet running. Is as fitted in Hoover
and blower heaters costing £15 and more. Comprises motor,
impeller.2kW element and lkW element allowing switching 1, 2 and
3kW. and with thermal safety cut-out. Can be fitted into any metal line
case or cabinet Only needs control switch. £6.52 plus post & VAT Ll
2kW Model as above except 2kW £4.25 plus VAT Er:post 75p. Don't
miss this. Control Switch 44p. P. & P. 40p.

INSTANT START FLUORESCENT LIGHTING BARGAINS
Starterless control gear, complete with tube ends and tube clips for window lighting, signs, fascias. etc.
4h. 40w £1.90; 5ft. 65w. £2.00: 5h. 80w. £2.20; Eft. 80w. £2.45; and for pairs as follows.- twin
2h 20w. £2.55: twin 3ft. 30w. OM; twin 4ft. 40w. E3.25; twin 5h. 65w. £3.25; twin 5ft. 80w.
£3.95 twin 8h. 125w. £5.75. These are about one half of maker's current prices and can't be repeated
once stocks are cleared. Please add 30p per piece to cover postage or carriage and 8% VAT.

MAINS TRANSFORMERS
All standard 230-250 volt primaries d P

1y 1 amp (special) 1.75
2.4v 5 amp .85
6.3v 2 amp 1.25
6.3v 3 amp 1.75
9v 1 amp .95
9v 3.5 amp 2.50
12v 11/2 amp 1.50
12v 1 amp 1.00
6.5v-0.6 ov 1 amp 1.50
18v 1 amp 1.50
24v 2 amp 2.25
24v 3 amp 3.50
12.0-12v 50mA 1.20
6.0-6v 50mA 1.20
8.0-13v 1/2 amp 1.50
18.0-18v 2 amp 3.50
25v 11/2 amp 1.95
50v 2 amp & 6.3v 1 amp 4.50
60v 5 amp & 5v 1 amp 7.50
27v 8 amp 4.50
30c 37 amp 22.00

. 80v tapped 75v & 70v 4 amp 5.50
230v-60mA & 6.3v 1.5 amp 1.75
275-0.275v at 9OmA & 6.4v 3 amp 2.25
EHT Transformer 5000v (intermittent) 5.50

23mA
Charger Transformers
6v and 12v 2 amp 1.50
6v and 12v 3 amp 2.25
6v and 12v 5 amp 3.50
Add 30p per piece to cover postage end VAT
25V..
RELAY BARGAIN
Type 600 relay. 2 changeover one open and one closed
contact. Twin 500 ohm coils make this suitable for
closing off DC 6v, DC 12v, DC 24v or AC mains using
resistor and rectifier. 40p each. Resistor and rectifier
20p extra. Post 'and VAT 20p.
BLACK LIGHT
As used in discotheques and for stage effects, etc.

Virtually no white light appears until the rays impinge
on luminous paint or white shirts, etc. We offer 9" Ow
tubes complete with starter, choke, lamp -holders and
'starter -holder. Price £2.75 + 300 post. Tubes only £2.
Post & VAT 50p.
'MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete with heal
sinks and connection tags, data supplied.

Model 1153 500mW
power output. £1.10 +
40p post & VAT.
Model 1172 1w power
optout, £1.35 + 45p post
VAT.
Model' 6P9000 4 watt
power output, £2.40 +
50p post & VAT.
EP 9001 twin channel or
stereo pre -amp, £2.50 +
50p post & VAT.

MAINS TRANSISTOR PACK
Designed to operate transistor sets and amplifiers.
Adjustable output 6v, 9v, 12 volts for up to 500mA
(class B working). Takes the place of any of the
following batteries. PP1. PP3, PP4, PP6, PP7. PP9
and others. Kit comprises: main transformer rectifier.
smoothing and load resistor, condensers and
instructions. Real snip at only £1.50. VAT & Postage
60p.

J. BULL (ELECTRICAL) LTD.
(Dept. W.W.), 103 TAMWORTH ROAD

CROYDON CRO IXX

GIRO NO. 331 7056. Access accep ed VATC.W.O. only. p. 9 p. 20p on orders below E5
Plea. add 15% extra VAT to total order, except for test meters and Vero Board. WeDiscount: E10 - 10% (except net items)
wo Id appreciate separate listing of 8% and 25% items to avoid delay.Export Order enquiries welcome (VAT free)
SPECIAL RESISTOR KITS (Prices include post and packing)

MULTIMETER 04324
34 Ranges High sensitivity.
20,0000Nolt Overload protected. -
Vrk-16-1nov in 9 ranges.
Vac -3-900V in 8 ranges.

10 121/2 W KIT. 10 of each E 12 value. 22 ohms -IM, a total of 570 (CARBON FILM
Official Orders accepted from 5%

- 54.60 net
Educational & Government Departments 25E1214 W KIT. 25 of each El 2 value. 22 ohms -IM, a total of 1425 (CARBON FILM

ALL PRICES include vat at 8% £10.99 net

Idc-0.06-3A in 6 ranges. .
lac -03-3A in 5 ranges.

..,...

Resistance -250-5M0 in 5 ranges. do
Accuracy -dc and R-23% of F.S.13.

ac and db-4% of F.S.D. - --
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting. 0.010E, 0.015,F, 0.0220F, 31/2p; 0.034F, 0.0470F, 4p;
0.068µF, 0.1pE, 41/2p; 0.15µF, Sp; 0.220F, 6p; 0.33µF, Sp; 0.47µF, 10p; 0 680F,

RESISTORS CF - High Stab Carbon Film, 5%. MF - High Stab Metal Film. 5%
. W. Type Range 1-99 1 rci.1Cl- ADIOA919 , Size n.,,

' -- - - ----- - - . 10® ' -
Vs CF 12 -IM 1 0.90 0.85 0.80 2 4x 7 5

Size -167 x 98 X 63mm.
Supplied complete with storage case, test leads. spare
diode. and battery. PRICE fl 0.64 net + P. & P. 50p. U4324

13p; 1µF, 17p; 1.5pF, 26p; 2.2µE, 28p.
MULLARD POLYESTER CAPACITORS 0296 SERIES
400V. 0.001pF. 0.001 tiF, 0.0022i1F, 0.0033pF, 0.0047µF, 0.0088uF, 0.01 iaF,
0.015µE, 0.0220F, 0.033pF, 40; 0.047uF. 0.068uF, 0.1pF, 15p; 0.15mF, Bp;
0.22,F,10p0.33pF, 15p; 0.47uE, 15p.
160V. 0.01i.F, 0.015tiF, 0.022pF, 0.0474F. 0.068pF, Itp; 0.1 oF. 5p; 0.15pF. Sp;
0.22ciF, Pp; 0.33gF, Bp; 0.47i.iF, 10p; 0.68pF, 14p; 1µF, 17p._
MINIATURE CERAMIC PLATE CAPACITORS

1/4 CF 22-2M2 1 0.90 0.85 0.80 3.9010.5
1/4 MF '10 -2,1472 1.7 1.4 1.2 3X 7 -

1/2 MF 10 -2M22 1.6 1.3 1.1 4.2 X 10.8
1 MF 10-10M 3 1.98 1.81 1.65 .6.6 X 13
2 MF 10-10M 4.5 3.52 3.08 2.75 8017.5
(Price in pence each)
VALUES AVAILABLE - E12 Series only. (Net price above 100/

MULTIMETER 04313
33 ranges. Knife edge with mirror scale.
20,0000Nolt. High accuracy. m4dc-75m0.
Vdc-1.5-600V in 9 ranges.
Vac -1.5-600V in 9 ranges.
Idc-80-120 microamps in 2 ranges.
1dr-96-1500mA in 6 ranges.
lac-0.6-1500mA in 6 ranges.

'50V: (p9 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390,
470, 560, 680, 820. 1K, 185, 282, 3K3, 487, 688, WE) 0.01. 0.075, 0.022. 0.033,
0.047. 21/2p each; 0.1, 30V, 5p.

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal 7p each, 1K, 2K2.

Res stance 1110 1M0 4 r ages.
db scale-, - 10 to +12db.
Accuracy -dc -11%, ac -21%.

POLYSTYRENE CAPACITORS 160V 5% 4K7. 10K, etc . up to IM 0  .iik am,. Size 115X215X 90mm.
Complete with steel carrying case.

Ip0 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200.3300 4700,
6900, 10,000. 4i.p.

SUB -MIN 105W Venice!, 100 f) to 220K 0 7p each.

\ -
test leads, and battery.
PRICE E14.90 net + P & P 50p U4313

I1N.W.1, LEIGHTON ELECTRONICS CENTRE,B. H. COMPONENT FACTORS LTD. 59 NORTH STREET, LEIGHTON BUZZARD
LU7 7EG. Tel. Leighton Buzzard 2 316 (Girl. Code
052531.

Miniature Mullard Electrolytic,
1 SpF 630 7p 68pF 63V 14p
1 5pF 63V 7p 100pF 101, 7p
2-2pF 63V 01, lOg P 250 7ii
310F 63V 71. 100pF 63V 17p
4.00F 40V 7p 150pF 16V 7p
44µF630 7p 1500F 630 17p
6.80F 63V 7p 220pF 64V 7p
10pF 16V 7p 220pF 10V 7p
10pF 25V 7p 220pF 16V Bp
10pF 7p 220pF 63V 25p
15pF 16V 7p 330pF 16V 14p
15µF 63V 7p 330pF 63V 28p
16pF 40V
22pF

7p 470pF 6.4V BP
7p 470µF400 25p

22pF 63V 1ii 680µF100 lop17

32pF 10V 1ii 680pF 40 p
330F 160 7p 1000µF160 25p
33pF 40V 7p 1000pF 25V 28p
47pF 10V 70 1500pF 6.4V 17p
470f 25V 71, 1500pF 28p
475F 631/ 8p 2200pF 10V 28p

66pF 160 la 3300pF 64V 259

VEROBOARD 01 0 1 5
ggp ggp

,2V; X.,.,5;,
,',',- "A''"" 41p 30p
" ^ "" 51p 53p
3440314" 45p 45p
21/2 xl" 1 1 p 10p
2 (Plain) 22p
2%x3%" (Plain) 20p
5.3'4" (Plain) 37p
topeaugu tool 87p 87p
Track cutter 68p 68p
Pins, Pkt, 25 25p 25p

POTENTIOMETERS
Carbon I rack 5K El to 2M 2 log or lin (and 1K lin) Single, 17 Vi p. Dual Gang 48p. Log single with HAVE 66 PAGESswath 28p. Slider pots, 60mm, 5K to 500K log Sr lin, 45p. Dual 55p, Knob 10p.

DIODES
54001 64
54002 7}p
54003 9p
N4004 9p
114005 120
114006 140
N914 7p
N916 7 p

BAI00 14
42p

0447 9p
0481 1 1p

05200 SO

PLUGS
Oin 2 Pin 12p

3 Pin 13p
5Pin 180° 16P
Std. Jack 20p
25mm jack 13p
Phone 7p
SOCKETS
Din 2 Pin 10p

5 Pin 180' 12p
Std. Jack 18p
2-5mm Jack 130
Phony 7p

YOU 3000 ITEMS
ELECTROLYTIC CAPICITORS. Tubular and Large Can GOT 600 PICTURESIpFM: 1/25. 2/25, 4/25, 47(16 5/25, 8/25, 10/10, 10/50. 16/25. 22/63,
25/25. 25/50, 32/25, 50/25, 100/10, 100/25, 7p. 50/50, Bp. 100/50. YOURS? 10110

200/25, 10p. 250/50. top. 500/10, 10p. 500/25. 17p. 500/50, 25p. COMPLETE
100000, 17p. 1000/25, 259. 1000/50.44. 2000/10, 20p. 1000/100, f1.10. ELECTRONIC
2000/25, 35p. 2000/100. f1.20. 2500/25. 38p. 2500/50, 68p. 5000/25.69p. STORES.
5000/50, E1.20.

MAIL
111 -VOLT: 4/350. 20p. 8/350, 23p. 100/103, 20p. 16/351 35p. 16/450, 38p.

ORDER32/350, 38p. 50/250, 27p. 1-00/250, 40p. CATALOGUE NO, 4A
M(741.115E0 PAPER CAPACITORS FULLY

SHOP0.50, 748 1pF, 9p. 500V ILLUSTRATED2500 105pF. 0.1pF, fip.
27)p. 05,0025. 0.05. 6p. 0.1, 6p. 0.25, 7ip. 98 10000- 001. 12p. 0022.

13p. 0047. 0.1.19p. 022, 28p. 0.47, 36p.

TRANSISTORS
AC127 lip B0212L 21p045
AC128 13p 13C213L 212p
8C107 18p BCC24414L 122:

nET1 2: s,r gc7, ,3.COMPLETE '.W.148 17: 0081 13p.
BC149 29p 0C170 13p
BC182L 34p TIS43 6 45p
BC183L 13p 252926 13p
80184E 14p 253702 14p

WITHLEIGHTON ELECTRONICS CENTRE DISCOUNT INew Electronics Centre is now open in Leighton Buzzard and all callers
ere welcome. As well as our normal stock of over 3,000 products, we VOUCHERShave a large range of surplus bargains and calculators, etc. Open six
dep., 9-12.30, 1.30-5 p.m. WORTH 20p Post Free

MULTIMETER U4323
22 Ranges plus AF/IF Oscillator
20,0000Nolt
Vdc-0.5-1000V in 7 ranges
Vac -25-1000V in 6 ranges
ldc-0-05-500mA in 5 ranges
Resistance -50-1M a in 4 range
Accuracy -5% of F.S.O.
OSCILLATOR-1Kliz and
465111, IA, M./ at approx. 14,11.
Size -160 x 97 x 40mm.
Supplied complete with carrying case, test leads and
battery. PRICE E8.64 net + P. & P. 50p. U4323

' IMETER U4341
27 Ranges plus Transi for Tester.
16.7000Nolt. Ovedoa protected.
Vdc-03-900V in 8 ranges

inVac -15-750V Granges.
ldc-0.06-600mA in 5 ranges.
laC-03-300mA in 4 ranges. .

Resistance -2K0 -2M0 in re ii
4 ranges. Accuracy -dc -4%. cr i".
ac -4% of F.S.D.
hie -10-350 in 2 ranges. r 11)

Sue -115x 215 x 90mm.
Complete with steel carrying case, test leads, and
battery. PRICE E11.88 net + P & P 50p. 04341

NEW CAPACITOR NITS * DISCOUNTS
0280 Kit -PC Mounting polyester 250V 5 of each value 0 01, 0-022,0147. 0-1. 022pF. 2 of 047. 1pF. 01.40 net.* ALL NEW
C296 Kit -Tubular polyester. 400V. 5 of each value, 001. 0122, 0.047, 04, STOCK0-22pF. 2 of 0.47pF. f1.40 net.
Cemmc Kit -square plaquette 50V 5 of each value 22, 33. 47, 101 220, * SATISFACTION

330. 470, 1000 2200, 4700p.1pF. et.

250V Paper Kit -Tubular metal case 3 of value 105, 0.1, 125, 0.5, GUARANTEE
1pF. f1.00 net * DEPENDABLE

500V Paper Kit -Tubular metal case. 3 of each value: 0.025 105, 11i
0325, 05µF E1.00 net. SERVICE

1000V Paper Kit -Tubular metal case. 3 of each value: 0.01, 0025, 105,
Oil pF. 01.20 net. Please send S 4 f tar supplement No I

'
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SERVICE TRADING CO
R E LAYS SIEMENS PLESSEY, etc.

MINIATURE RELAYS
1 2 3 4 2 3 4

52 4-8 2c/o 75p. 700
58 5-9 6 c/o 55p 700

185 8-12 6 M tsp 1250
230 9-18 2 c/0HD 75p. 2500
430 15-24 4 c/o up. 2500
700 12-24 2 c/o up.. 9000

15k

(1) Coil ohms: (2) Working d.c.
Price HD =Heavy Duty. All Post

OPEN TYPE RELAYS
6 VOLT D.C. 1 make con. 35p Post 15p.
9 VOLT D.C. RELAY
3 cio 5 amp contacts. 70 ohm coil 75p. Post 15p.

12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil 75p. Post 15p.
24 VOLT D.C. 3 c/o 600 ohm coil 75p. Post 15p
2 HD c/o 700 ohm coil 75p. Post 15p.
4 c/o 300 ohm coil 85p. Post 15o.

ENCLOSED TYPE RELAYS
24V D.0 3 c/o 75p. Post 20p Base 15p.

24 VOLT A.C. Mt g ITT 3 h d. c/o contacts 55p.
Post 20p Base 15p extra

55 VOLT A.C.
3 heavy duty c/o contacts. Price 55p. Post 20p. Base 1 5p

100 VOLT A.C.
' 2 c/o sealed type, octal base 75p. Post 20p. Base 15p

240 VOLT A.C. RELAY
240V. A.G. heavy duty 3 c/o contacts.
Price 75p. Post 20p Octal base 15p extra

220/240 VOLT AC RELAY
3 c/o 5 amp cont Sealed Mfg ISKRA. E1.25. Post 70p
Base 15p extra.

ARROW 230/240V AC 2 c/0 15 amp contacts
Amp connectors E1.00. Post 20p

110 VOLT A.C. 2 Co, 20 amp. £1.25. Post 15p.
CLARE-ELLIOT Type RP 7641 G8
Miniature relay. 675 ohm coil 24 volt D.C. 2 c/o. 70p P P

MANY OTHERS FROM STOCK, PHONE FOR DETAILS

16-24 4 M2B 65p-
16-24 4 c/o 115p*
18-36 2 c/o 115p*
36-45 6 M 95p*
31-43 2 c/oHD 65p'
40-70 2 c/o 85p'
85-110 6 M 85p

felts; (3) Contacts; (s)
Paid. (including Base)

PRECISION CENTRIGUGAL
BLOWERS
Mfg by Smiths Industries Miniature model Series
SF/ 200 Sae 95mm x 82rnm a 82mm Aperture
38mm x 31mm 12 c I m. E2.75. Post 50p
Mfg by Airflow Developments Ltd
Precision made, continuously rated, smooth running 230/240v A.0
motor 80c f m As illustrated but with round aperture. E6.50. Post 75p
Mfg by Woods
Extremely powerful 220/250v A.C.0.3 amp 2,700 r.p m. continuously
rated. Capacitor start Cast construction. Aperture 66mm x 50mrn 0 / A
200mm E12.00. Post 1.00.

230 VOLT FAN ASSEMBLY
Continuously rated, removable aluminium
blades. Price E1.25. Post 50p.
VAT 25%

SUB -MINIATURE REED RELAY 3-9 VOLT D.C. zeo ohm coil

Single make, sue 11/4" x 1/4" x 34".
OUTSTANDING VALUE ONLY E1.00 for six,
E1.50 for ten Post 15p (Min order six). 14,

C/O MICRO SWITCH
VERY SPECIAL OFFER. Mfg by C E M 3 amp
250 volt 10 amp 125 volt 50 for E3. Post 36.
100 for ES. Post 50p 1 000 for E45. Post paid.
DOUBLE POLE C/O or 2 make/2 break micro switch 10 amp 250 v A.C.
With detachable roller assembly. 10 for £2.50. Post 50p (Mtn order 10)

LATCHING RELAY
Twin latching relay, 'flip-flop 2c/o each relay
Mains contacts. 115 volts A.C.or 50 volt D.0
operation or 240 volts A.C. with 2.5k resistor. 85p.
Post 20p

COIN MECHANISM (Ex -London Transport)
Unit containing. selector mechanism for 1p. 2p & 5p coins,
Micro switches, relays, solenoid -operated hopper. 24 volt D.C.
Precision built to high standard. Incredible VALUE at only.
E2.60. Post E1. VAT 29% (Total price inc. VAT & Post E4.211

230-250 VOLT A.C. SOLENOID
Similar in appearance to illustration.
Approximately 1 a lb. pull. Size of feet 11" s
11". Price £1.00. Post 25p. '

SOLENOID HEAVY DUTY MODEL
230/250v A.C. Apprx, 10Ib. pull, 4" long x 2%" wide x 3"
high. £2.50. Post 50p,

24 VOLT DC SOLENOIDS
UNIT containing 1 heavy duty solenoid approx 25 lb pull

at 1 in. travel. 2 solenoids of approx. 1 lb. pull at in. travel.
6 solenoids of approx. 4 oz. pull at in. travel. Plus 1 24V D.C.

1 heavy duty 1 make relay. Price £2.50. Post E1 00-
ABSOLUTE BARGAIN.

600 WATT DIMMER SWITCH
Easily fitted, Fully guaranteeo by makers. Will
control up to 600 watts of all lighting except fluor-
escent at mains voltage. Complete with simple
instructions. £2.75. Post 25p
1000 wan model E4.00. Post 25p
2000 wan model E8.00. Post 40p

Carriage extra

"AV*

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 v. A.C. 50/60
OUTPUT VARIABLE 0/260 v. A.C.
BRAND NEW. All types.
200W (1 Amp) £10.00
0.5 KVA (Max. 21/2 Amp) E11.50
1 KVA (Mae. 5 Amp) £16.50
2 KVA (Mae. 10 Amp) £30.00
3 KVA (Mae. 15 Amp) £33.00
4 KVA (Mae. 20 Amp) £60.00

(max. 37.5 Amp) £102.50
1 Amp OPEN TYPE

(Panel Mounting) £10.00

LT TRANSFORMERS
0. 6. 12 volt a 10 amp. E5.60 Post 70p
0, 10.17. 18 volt a 10 amp E7.90 Post 111.00
0, 6. 12 volt ,a 20 amp. E9.00 Post 1.00
0, 12.24 volt o 10 arnp. E9.20 Post f 1.00
0. 4. 6, 24. 32 volt a 12 amp. E9.90 Post 1.00
0, 6. 12. 17, 18, 20 volt a 20 amp. E10.40 Post f.1.00
Other types to order at short notice Phone your enquiries

AUTO TRANSFORMERS
Step up step down 0 115 200 220 240 volts.
At 75 watt f2.64 Post 40p 150 watt f3.50 Post 50p. 300 watt
£6.20 Post 60p 500 watt £9.20 Post 75p 1000 watt £12.00
Post 90p

STROBE! STROBE! STROBE!
* FOUR EASY TO BUILD KITS USING XENON WHITE *

LIGHT FLASH TUBES, SOLID STATE TIMING +
* TRIGGERING CIRCUITS, PROVISION FOR EX

TERNAL TRIGGERING. 230-250v. A.C. OPERATION.
4( HY-LITE STROBE Mk IV
* Designed for use in large rooms. halls and utilizes a silica tube *

printed circuit Speed adjustable 1-20 f (its Light output greater
4( than many (so called 4 Joule) strobes Price E14.00. Post 75p *
.* RANGE. OF THREE OTHER STROKE KITS FROM STOCK. *

FROM E6.30 to E22.00 S.A.E. (Foolscap) for details.

.0 BIG BLACK LiGift- - *400 Watt. Mercury vapour ultra violet lamp.
Extremely compact and powerful source of u.v. *
Innumerable industrial on:IsoidealforstaeZlayzcos .ballst is essential

Price of hatched ballast and bulb

 ***************************
BLACK LIGHT FLUORESCENT U.V. TUBES

IFor uzninBstwana.beptn fittings) MINI 12inw.ell watt £.1P.110.6P°Pat _,*
-14 4h. 40 watt E5.50 (callers only) 2ft. 20 h .26 Post

El 30.
12"ost

25p Complete ballast unit :Id 4111
h rnisealtursref:ar pepitrhz)9" Or tube E1.70. Post 30p (9" x 12"

***************************
U.D.I. SINGLE CHANNEL. 750 watt *

* MANUAL/AUTO DIMMER
fTeoyup Solid State...,with three functions. Manual fade. Auto

up andTo

ranges
ic

of
Functions selected with threeApoutc'sin'tioWnroccykcehrniswitch Two

cycling for Flashing' or 'Slow blending'.Ready built module 6"*
x 3" glass fibre board incorporating 10 amp TRIAC Two o

r" modules for top quality colour blending and flashingterff *
* PRICE E15.00. Post 65p

* * * * * * * * * * * *

*

*

SQUAD LIGHT
A new conception in light
control Four channels each
capable of handling 750 watts of spotlights. floodlights, or

dozens of small mains lamps. Seven programs all speed controlled
plus flash modulation. effectively giving 14 different displays.
Makes sound.to-light obselete Completely electrically and
mechanically noise free Can be used on same circuit as radio
mikes or sensitive amplifiers A whole new range of lighting effects
possible with astounding results. Already in use in London's
foremost theatres, night clubs and discos. Conforms to all R F I

tests, including Common Market regulations Supplied in tough.
well designed case with embossed front panel Price only 660.00.
Post 75p S.A.E. (Foolscap) for further details

WHY PAY MORE?!
MULTI RANGE METER A.0 volts 2.5-500, D.C.
volts 2.5-500 (Sensitivity 200 0/V DC & AC) DC
current 0/1/107100 mA, Ohms range. Sturdy
compact moving coil instrument with 21 ranges
dimensions 120x 80x 44mm Weight 0.32 kg.
SERVICE TRADING CO Price E5.00. Post 50p
(Total puce inc VAT & Post E5.94).

METERS NEW
90mm Diameter,
Type 65C5 2A D.0 M / C, 5A D.C. M/C, 10A D.C. M /C..
20A D.C. M /C: 50A D.C. M/C
Type 6212 IA A C M/ I, 20A A.0 M/ 300V A.C.M /I, ALL ABOVE
E2.50. Post 30p
Type 65L5 300V A.C.R /M/ C. E2.75. Post 30p.

VAT VAT AT 8°0
MUST BE ADDED

TO ALL ORDERS

FOR THE TOTAL VALUE OF GOODS INCLUDING

POSTAGE UNLESS OTHERWISE STATED

#GEARED MOTOR
s- -,.<-

)f230/240 volt A.0

-

smooth powerful, continuously rated.
Two types 3? rpm.or 110 rpm.
Either type E4.75. Post 50p

REVERSIBLE MOTOR
General Electric, 230v A.C.1,600 r.p.m. 0.25 amp Complete with
anti -vibration mounting bracket and capacitor. 0/A size 110mm x 95mm
Spindle 5/16" die 20mm long. Ex -equipment tested E3.00. Post 50p

20 r.p.m. GEARED MOTOR
230 240 volt 20 r p rn motor £1.00. Post 20p.

BODINE TYPE N.C.I.
'

GEARED MOTOR
(Type 1) 71 r.p.m. torque 10 lb. in k
Reversible 1 70th h.p. cycle .38 amp..
(Type 21 28 r.p.m. torque 20 lb. in.
Reversible 1/80th h.p. 50 cycle .213 amp. The above two
precision made U.S.A. motors are offered in 'as new

Input voltage of motor 115v A.C. Supplied com-
plete with transformer for 230/240v A.C. input.
Price, either type ECM Post 75p or less transformer E3.75. Post
65p.
These motors are ideal for rotating aerials. drawing codeine,
display stands, vending machines. etc, etc.

IS

BENDIX MAGNETIC CLUTCH
A superb example of Electro-mechantcsi The main
body is in two sections The coil section is fixed and
has a Vein sleeve The drive section rotating on the
outer perimeters The uniting plate has Vstn ID
bearing concentric with main section and 18 -tooth
cog wheel
When energized transmission is extremely powerful
MA OUR PRICE JUST 2 50 Post 45p

ROTARY VACUUM AIR COMPRESSOR AND PUMP
Carbon vane oil -less 100/ 11 5V AC, I /12
h p motor. 50/60 cycle 2875/3450 r p.m
20" vacuum 1.25 cf. m., 10 p s (approx.
figures) New unused surplus stock, with elect
connection data Fraction of maker's price
£12.00. Post 1 00 Suitable transformer
E3.50. Post 50p

UNISELECTOR SWITCHES -NEW
4 BANK 25 WAY FULL WIPER 25 ohm coil, 24y. D.0
operation £6.90. Post 50p
1 BANK 25 WAY FULL WIPER 25 ohm
coil, 24 v D C E7.90. Post 50p
8 BANK 25 WAY FULL WIPER
24 v D.C.operation £9.50. Post 65p

TIME SWITCH
Horstrnann Type V Mk II Time Switch 200/250 volt
A.C.Two on/two off every 24 hours, at any manually
pre-set time 30 amp contacts 36 -hour spring reserve
in case of power failure Day omitting device. Feted in
heavy high impact c with glass observation
window Built to highesase, t Electricity Board spec
individually tested. Price E7.75. Post 50p (Total inc.
VAT E8 91 )

A.C. MAINS
TIMER UNIT
Based on an electric clock. with 25 amp.
singlepole switch. which can be preset for
any period up to 12 hrs. ahead to switch
on for any length of time, from 10 mins. to 6
hrs, then switch off. An additional 60 min. audible timer is also
incorporated. Ideal for Tape Recorders, Lights. Electric Blankets,
etc. Attractive satin copper finish. Size 135 mm x 130 mm x
60 mm. Price E2.25.Post 40p. (Total inc. VAT & Post £2.87.)

PROGRAMME TIMERS
230)240 Veit A.C. 15 RPM Motors.
Each cam operates a cIo micro
switch. Ideal for lighting effects,
animated displays etc. Ex equip-
ment tested similar_ to illustration
2 cam model 15 r.p.m. £2.00 post 35p
4 cam model 15 r.p.m. £2.50 post 40p
8 cam model 20 r.p m. £4.75 post E,Op
8 cam model each cam fully adjustable. 6 r.p.m M.f.g. by
Magnetic Devices. £7.50. Post 60p.

POWER
RHEOSTATS
New ceramic construction, vitreous
enamel embedded winding, heavy duty

brush assembly, continuously rated.
25 WATT 10 25 100 150 250 500 1k.1 -5k. 2.5k ohm.

WE3A.37.
E1.70. Post 20p 50 WATT I, 5. 10, 25, 50. WO. 500, ik ohm

PT.2/.1013/052p5/ 50 / 10'0'72' 50/5002r 51t 1 54/ 2 5140/!k ohm.

Black SilverSkirted knob calibrated in Nos. 1-9. I t
in. dia brass bush. Ideal for above Rheostats, 22p ea.

'GENTS' 6" ALARM BELL
200/250 volt AC/DC Brand New. Price:
E5.00. Post 75p I VAT 25%.

'STC' 6" RED ALARM BELL
Brand New. Price E4.00. Post 50p. 24/40V

INSULATION TESTERS (NEW)
Test to I.E.E. Spec. Rugged metal con-
struction, suitable for bench or field
w ,rk, constant speed clutch. Size L. 8 in.,
W. 4 in., H. 6 in., weight 6 lb.
500 VOLTS 500 megohms £30.00
Post SOp.
1000 VOLTS 10015megohms £36.00.
Post 80p

DC. VAT 25%

ALL MAIL ORDERS, ALSO CALLERS AT

57 BRIDGMAN ROAD, CHISWICK,
LONDON, W4 58B. 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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You've asked
for it!

Time and again we are asked for reprints
of Wireless World constructional

projects: tape, disc, radio, amplifiers,
speakers, headphones. Demand

continues long after copies are out of
print. To meet the situation we have

collected fifteenof the most sought after
designs and put them in one inexpensive
book. And we've updated specifications

where necessary to include new
components which have become

available. A complete range of
instruments is presented, from the

Stuart tape recorder and Nelson -Jones
f.m. tuner, through the Bailey, Blomley

and Linsley Hood amplifiers, to the
Bailey and Baxandall loudspeakers

- some of which have been accepted as
standard in the industry.

high fidelity
designs

it from newsagents and bookshops
or P.35 (inclusive) by post from the publishers.

A book from

WirelessWorld

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

Please send me copy copies of High Fidelity Designs

at £1.35 inclusive. I enclose remittance value £
(cheques payable to IPC Business Press Ltd.).

NAME
(please print)

ADDRESS

Company registered in England No. 67-128
Regd. office; Dorset House, Stamford Street, London Slit
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REED SWITCH INSERTS

Overall length 1 85in (Body length 1.1in.), Diameter 0.14in. to switch up
to 500mA at up to 250vDC. Gold clad contacts 74p per do:. £4.16 per
100, £29.65 per 1,000, £272 per 10,000 All carnage paid U.K
Operating Magnets 95p per doz, £5.95 per 100. £67 per 1 000 All.
carriage paid U.K.

Operating Coils for 1 2v supply to accept up to four standard reeds £2.50
per doe, £12.60 per 100. All carriage paid U.K.
Heavy duty type. (Body length 21n). Diameter 0.22in to switch up to 1 A
at up to 250vAC Gold clad contacts £1.46 per dot £6.95 per 100,
£52.00 par 1.000 Changeover Heavy Duty type £2.80 per do: All
carnage paid U K
Magnets for HD reeds £1.60 dor A few coils evadable for HD reeds POA.

C- SCOPE METAL DETECTORS
Represent today s BEST VALUE in metal detection equipment
8E050 integral speaker
6F060 integral speaker end meter
IB100 with headphones.. ........
18300 with headphones end meter
TR200 with headphones
TR400 with headphones and meter

Full information on receipt of 10p stamp

E24.99
£31.99
E62.69
E84.99
E157.67
E72.79

INDUCTION GENERATOR. Requires a supply voltage of 50V 5002 and
provides an output of 7V per .1.000 r p m directly proportional to speed
This instrument has a wide variety of applications. e g anemometers.
measuring shaft speed etc In brand new condition E5.60 post paid

ITT OFFICE INTERCOM. 20 way with modern manual SWB and
facilities. Lightweight desk sets Brand new in cartons £160 inc P &P and,
VAT Spare deltaphones E7.50 ea

TELEPRINTER PAPER. Standard rolls 1 ply £5.00 per don 2 ply £5.00
per doe 3 ply £5.40 per doz. 4 ply E5.70 per don All P. Pd. U K Telex
your order now

TAPE STORAGE CANS. Brand new finished steel cans originally
intended for 16mm film but ideal for storing 7in. reels of tape. Our last'
supply of these items was quickly exhausted at 30p each but as a result of
a massive new purchase we can now offer a case of 55 at £6.80 inc P &P
and VAT.

SOLAR CELLS. Ferranti silicon MSIIBE, active area 390 sq. mm. Open
CCT voltage 5505V at 3000 lumens/sq. ft Sht. Cct. Current 60mA
Optimum load 90 ohms. Dia. 34nirn Thickness Borer Ex made up panel.
E1.35 (Inc P. & P and VAT).

CONTINENTAL CUSTOMERS - we have a direct link by air from lydd
to Beauvais (also Channel Islands) and are 35-45 minutes drive from
DoverFolkestone with direct hovercraft and sea links with France and
Pelgium

AIRCREW CHRONOGRAPHS

Stainless steel case ;with screw back. luminous
hands and markings One.fifth sec sweep hand
controlled independently of main movement by
press to stair stop and return to zero button 15
jewel movement Many of these watches are as
new but all have been completely overhauled and
checked for accuracy Fitted strap White face
£16.30. Black face £19.26 inc. P.&P All
watches: Inspection against remittance.

OS WATCHES all with brushed stainless steel
case with screw back and black face
Manufactured by CYMA VERTEX RECORD. etc ,

to a standard specification Completely
overhauled Fitted strap £0,119 (inc PAP.). We
also have limited quantities of these watches by
OMEGA. LONGINES, BUREN, HAMILTON,
JAEGER LE COULTRE and IWC at £15.30 inc.
P.& P

ANALYTICAL EQUIPMENT
GAS CHROMATOGRAPHY RESEARCH OVEN
PV4051 /4056 (other GC items in stock)
A large capacity oven of low thermal mass for use between 35 and 400 C
Provides a forced air circulating system yielding 1000 changes of air per
min The oven has forced air cooled outer surfaces when the internal
temperature is high 210-240V. 5OHn 2 6KW E31.50 (C Pd. England
and Wales)

IONISATION AMPLIFIER PV4075
A modern high grade low noise solid state amplifier 19 feed a potentiometer
recorder 18 input ranges from 1 0-i2 to 5 x 10" A with 5 outputs of
1mV to 100mV Linearity 0 1% f s. Noise less then 0.5% I s. at max
sensitivity. Back off facility Dimensions 28 X 10 X 43 cm deep With
operating information £29.50. (C. Pd. U K
Details of these three and other gas chromatography items price 25p
IC t.N 0 only) Handbooks (complete) available

COMPUTER PROCESSORS AND PERIPHERALS. Printers Readers.
Core Stores etc

AIRCRAFT INSTRUMENTS for industrial and educational use Released
items available for flight use

COMMUNICATIONS RECEIVERS. Hammarlund SP600 JX in superb
condition £160.

40014: ROTARY CONVERTERS. Both DC & AC input available E g
41 5v 50Hz to 1 1 5v 4001-1, 1 ph 50w AJ E27.50.

Multiway Cables in stock up to 50 way or up to 750 amp Also PTFE
insulated types

MARCONI SPECTRUM ANALYSERS 0A10114A/ S. Listed at E2700
Our price £565.

ACTUATORS, RELAYS. FLOODLAMPS, POWER UNITS,
TRIMPOTS FANS MICROWAVE EQUIPMENT. All ex -stock

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, TEST EQUIPMENT METERS AND CONNECTORS

()love and iecIrenie dales
Established 1953,

24 HIGH ST., LYDD, KENT TN29 9AS. Tel. Lydd 20252 (STD 0679) VAT No. 201-1296-23 TELEX 965265

PLESSEY GROUND BASED U.H.F. GROUND/AIR TX / R X
FOR EXPORT ONLY OR SALE TO LICENSED USERS
Single Channel Receiver 5820-99-932-5694
Single Channel Transrnmater 5820-99-932-5698
Single Channel Amplifier 5820-99-932-5701
Power Unit for Amplifier 5820-99-932-5700
Cooler Unit 5820-99-932-3995
These assemble into free standing rack unit providing U H F
communications over 225.0 to 399 9MHz, the TX /Amplifier unit giving
100 Watts R F output into 50 Ohms. Spare sub -units available All are
guaranteed new and unused. Full details on request.

SOLARTRON OSCILLOSCOPES in stock CD1 183. CD1 21 2, CD1 220.
C01400, P.0 A and INSTRUMENTS SR1 51. 152, VP253. 05103,
C0546, JX641. JX641A VF252. JX746. LM1420, 10960, JX603.
JM1 600. etc. P 0 A

HEWLETT PACKARD SAMPLING 'SCOPE HP185A, £324 Inc carr
and V A T HP1856 E357.

STAINLESS STEEL VACUUM CONTAINERS FOR LIQUIDS.
Capacity 2 U.S GALLS. FITTED WITH DELIVERY TAPS Brand new in
canons -E25 IC Pd U K.).

PANEL DISPLAY RECORDING CAMERA. Manulactured A.G.I.
Specifically for the recording of complex instrument displays on r/ein
?Vein shots Fitted 80mm F3 5 lens Shutter speeds 1 / 100. 1 / 50
1 /25 sec and time asp Focusing at 1 75 to 505 in 18 steps Aperture
sttgs F3 5 to F22 Prismatic viewfinder and facility for viewing direct on
ground glass screen Rotating filter attachment Cord film advance and
shutter cock with septe Button control and electrical release facility (24)/
DC) Spool holds 40 exposures Camera may be wall mounted on bracket
supplied Tripod mounting socket provided In wooden case Two grades
available as new Grade A £35.50 (inc P and P and VAT) Somewhat
used but serviceable Grade B £28.40 (Inc P & P and VAT)
POLARAD SPECTRUM ANALYSER, SA84W, 10 MHz to 40 88G1-1,
With handbooks P 0 A
ETHER TRANSISTORISED A.C. MAINS STABILISER. 190-260v
50 Hz in output 220-240v (adjustable) 1000 VA 17" x 7" x 1 1" E42.50
(inc cad U K Mainlands & VAT)

BRUSH CLEVITE 2 -CHANNEL RECORDER. 4" sprocketless chart
Push-button gearbox. 1, 5. 25. 125 mm /min Twin intnl amphrs Giving
10mV-10V range, variable sensy elect zeroing, twin event marker, 13" x
13" x 12". 115v. 60Hz input. E82.50 (Inc carr & VAT)

Metal Oxide Resistors
(ELECTROSIL & WELWYN)
Tantalum Capacitors

(KEMET, ITT, PLESSEY, ETC.)

ALL AVAILABLE EX STOCK in

MANUFACTURING QUANTITIES. SYNCHROS
AND SERVOMOTORS EX STOCK

OVER 300,000 RF AND MULTI -
WAY CONNECTORS IN STOCK.
TELEX YOUR REQUIREMENTS
NOW.

REACH FOR
THE PEAKS OF
MEASURING
INSTRUMENT
ENGINEERING!

TYPE TAD

Oirss 48 56 85 118 150

ale 42 50 70 106 110
50_A (3.63 £3.81 0400 14.80 5.44
500,:8, 014 061 0.72 £4.62 E5.32

int 13.27 73.44 064 14.53 E5.23

15676 0.35 63.48 0.87 £4.57 £5.26
30051C 0.47 E356 0.134 E4.73 75.30

TYPE SA

Oims 43 51 61 82

em 43 51 61 18
50 Ji 13.52 0.59 £3.87 £4.12
500.4 E3.21 0.28 £3.53 0.78
leA 73.11 £3.18 043 032
15v0C 0.15 022 13.50 £3.76

300vAC 1339 63.44 E3.57 0.92

FOR YOUR PRODUCTION REQUIREMENTS USE

ALPS PANEL METERS
FULL RANGE PRICE LIST -SAE PLEASE!

Substantial quantity oiscounts to manufacturers
Remember! We are the sole importers!

TYPE SR

elms 73 78 92

mm 56 53 72
50,4 0313 44.18 14.42
500.6 43.58 043 44.88
leA 13.48 13.73 0.98
ISeX (3.50 13.84 E409
303r/C 13.73 0.87 14.22

LABORATORY
TYPE SA65E

Metric size 62 a 78mm
50.,4 16.51
500.4 16.26
led £6.06

IA 0.16
15y0C E6.16

31NOC 0.16

ALL ABOVE PRICES INCLUDE
P. & P. and VAT

NEW ADDITIONS to our range of
PANEL METERS available at present only

in MANUFACTURING QUANTITIES
SE45 64 x 52 mm
SE52 80 x 60 mm
SE65 100 x 80 mm
SE85 120 x 100 mm V

SU45 69 x 53 mm
SU55 87 x 63 mrn
SU65 105 x 77 mm

Above meter forms are for moving coil movements only
and may house S -meter and VU -meter instruments.

ALL VU METERS

SFI00 72 x 68 m m
SFI04 63 x 60mm
$F10663 x 60 mm

-

AllAll meters can be supplied with special or personalised scales,
internal illumination, coloured front lenses, mirror scales,
special pointer forms, etc.

Full details and prices on request

AUTOMOBILE TEST EQUIPMENT
SERVO AUTOTESTER No. 1. 0-3 2 & 0 16v 0-80 A -DC &
0.20K Ohms, dwell angle cod speed for 4. 5 & B cyc engines and E.M.T.
SEC VOLTS A substitute capacitor is incorporated. Size 26.5 x 14 x
16 5crn wt 3 25Ky With handbook L30.37 inc. P &P & V A T

SERVO AUTOTESTER No. 2. 0-16v, 0 80A. dwell angle and..
speed for 4. 6 & 8 cyc engines. Size 16 x 9 5 x 6'5 cm. Wt 0.45Kg
With instns' £11.16 inc. P &P & V A T.

SERVO AUTOTESTER No. 3. Simultaneously o- separate
meters 0-16v & 0-80A Size 17 x 10 x 7 cm Wt 0 45Kgn Price E9.78
inc P &P & VAT

SERVO AUTOTESTER 'No. 4. Dwell angle and engine speed
Hand held inso Size 14 x 8 x 5 cm Wt 0 26Kg Price £6.35 inc. P &P
&VAT

WW -095 FOR FURTHER DETAILS
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NEW SEMICONDUCTOR SOURCE ALL PRICES ARE VAT EXCLUSIVE. PLEASE ADD THE APPRO-
PRIATETHE AMOUNT OF VAT TO YOUR ORDER

ALL ITEMS IN THIS SECTION RATED AT 25% VAT ITEMS IN THIS SECTION
AA119 0.10 BC I 59 0.09 8E220 0.28 BY122-200 0.20 0081 0.14 251131 0.15 254922 0.58 RATED AT 8% VAT
AA213 0.10 BCI 60 0.32 BF224J 0.18 6YX22-800 0.26 0083 0.14 251132 0.16 255060 0.20
AC126
AC127

0.16
0.16

BC161
BC16813

0.38
0.09

8E244
8E245

0.17
0.30

B1X36-600
BZ)(61.110

0.15
0.20

0084
00122

0.14
0.69,

251302
251303

0.15
0.15

255308 0.20
255257 1.40 AD140 0.50 BD182 0.92 87109 1.00 'CR93.60 OAS

40142 0.50 BD183 0.97 BT I 16 1.00 FCH101 0.70AC128 0.13 BC171 0.11 8E257 0.30 BZX61.112 0.20 01170 0.23 251304 0.20 251643A 1.49 AD143 0.46 BD184 1.20 BYX38-3000.50 FCH141 0.70AC128K 0.25 801714 0.11 BF258 0.35 B61 -C13 0.20 0C200 0.66 251305 0.20 2SC1 I 72Y2.96
4121131 0.35 80710 0.97 BYX313.6000.55 FCJ101 0.70AC141

AC141K
0.18
0.28

BC182
BC182L

0.11
0.11

8E259
BF336

0.50
0.30

5ZX61-C15
BZX61-C16

0.20
0.20

01201 0.88
1.36

251306
251307

0.24
0.24

BDX32 2.30 AD162 0.36 BDY11 1.03 BYX38-9000.80 MJ480 0.80
AC142
AC142K
AC176

0.18
0.28
0.16

5C183
BC183L
BC184

0.10
0.10
0.11

BF337
BF338
6E742

0.32
0.40
0.40

57X61 -C18
BZX61-C20
B21(61-122

0.20
0.20
0.20

0C206
OCP71
(Mallard) 0.90

RAS110AF

251308
2N1309
251613

0.26
0.26
0.18

BU105 1.80
80105/021.90
611108 3.00
BUl 26 1.60

AL2
0.95 80738 0.60 0.55 TIP31A 0.54
0.93

100 0.95 BDY20 0.80 BYX38-1200 MJ481 1.05
AL10
AL103 80760 0.60 BYZ10 0.30 11P32A 0.64
801 16 0.85 BDY61 0.65 BYZ 11 0.28 TIP41A 0.68AC176K 0.25 511841 0.11 8E743 0.36 132;031-C24 .. 0.20 0.55 2N1711 0.18 81/133 1.60 BDI 24 0.60 BD762 0.55 BYZ12 0.24 TIP42A 0.72AC187 0.18 BC186 0.20 8E700 1.10 B7J(61-030 0.20 744550 0.40 252102 0.44 BU204 1.90 80130 0.80 50/154 0.70 87Z13 0.20 1141190A 2.10AC187K 0.25 81187 0.24 BEVV59

BFW60
0.18 BZX61-039 0.20 744611 1.49 252217 0.30 BU205 1.90 8D131 0.36 BRC4443 0.65 C1067 0.30 25457A 1.20AC188 0.18 8020713 0.12 0.17 B11(61-143 0.20 744861 0.50 252270 0.28 6U206 2.60 BD132 0.40 BSV64 0.66 1106F 0.35 253054 0.40ACI 88K

AF 114
0.25
0.20

BC212
6C2121.

0.11
0.11

BFX29
BFX30

0.25
0.30

BZ)(61-C47
BZX61-051

0.20
0.20

784530
184570

2.64
1.15

252368 0.18
252369 0.14

BU207 2.80
80208 3.00

80133 0.60 81101-30061.50 11064 0.40 253055 0.50
80135 0.36 81101-50061.80 01068 0.45 253233 1.00AF115 0.20 BC213 0.12 BFX52 0.40 BZX61-C68 0.20 TIC44 0.32 2N2369A 0.14 BU209 2.40 BD136 0.39 ST102-300111.30 C1060 0.50 253442 1.20AF116 0.20

0.20
Bn13L 0.12 BFX81 1.40 6ZX61.C72 0.20 TIC45 0.38 252401 0.44 0651 /05 0.25 80137 0.40 87102-50081.40 CRS3-05 0.34 253772 1.60AF I 17 BC214 0.14 BFX84 0.23 6ZX70-C30 0.30 TIC46 0.48 252405 0.72 cl151 / 10 0.30 80138 0." 67106 1.00 CRS3-10 0.45 2N3773 2.10AF118 0.50 8C214L 0.14 BF885 0.25 82X83 Series 0.11 7IC47 0.89 252483 0.16 CFI91 / 20 0.40 80144 2.20 BT107 1.60 CRS3-20 0.60 254347 1.10AF I 24 0.25 BC237 0.16 BFX86 0.20 Or TIP29A 0.44 252484 0.18 CHS 1 /40 0.65 80181 0.86 87108 1.60 CRS3-40 0.60 254348 1.20AFI 25

AF126
0.25
0.25

6C238
8C300

0.16
0.34

BFX87
BFX88

0.20
020

BZY88 Series 0.11
3.3-33V 0.11

TIP30A
TIS26

0.52
17.00

252613
252711

0.30
0.10

254044 0.28
2N505 0.50

255496 0.85
AF139 0.33 8C301 0.32 BFY11 1.50 B7X79-05V1 0.15 U235 2.50 252712 0.10 2N709 0.48 DL704 7 -segment led (0.31 E1.20
AF239 0.37 BC303 0.46 8F118 0.35 BZ196-C8V2 0.10 ZTX109 0.12 252800 2.70 2N722 0.70 0L707 7 -segment led (0.3") £1. 20
AF279 0.85 BC307 0.10 8E740 0.40 01037 0.30 ZTX313 0.20 252894 0.30 2N743 0.36 D1750 7 -segment led (0.6") E2.00
AF367 0.65 BC323 0.60 BF741 0.40 CI 03F 0.35 ZTX504 0.36 252894A 0.40 25731 0.76 Large lads 0.2" die (clear) E0.07
AFZ1 I 0.99 BC327 0.18 BFY50 0.20 11036 0.40 15542 0.06 252904 0.19 25910 0.50
AFZ12 1.05 BC328 0.16 BEY51 0.18 11036 0.45 15645 0.18 252905 0.113 251595 1.00 THYRISTORS (PLASTIC TO -220 PKGE)BA108
BAI 15

0.40
0.08

E11337
BC338

0.17
0.17

8E752
BF153

0.19
0.25

CRS1 /05
CRS1 / 10

0.25
0.26

157464
114750A

0.12
0.12

252905A
252925

0.22
0.12

251596 1.20
252218 3 Amp 6 Amp 8 Amp 10 Amp

BA130 0.14 BC377 0.23 BE153 0.25 CRS1/ 20 0.35 15914 0.04 252926R 0.10
0.30 50 V 0.35 0.41 0.42 0.47

BA141
BA144
BA145
84148

0.31
0.14
0.14
0.13

BC130
61131
BC732
8CY33

0.45
0.52
0.90
0.40

BF157
8E764
8E781
BEY90

0.30
0.35
1.10
0.65

CR91 /40
CRS1 / 60
032(DIAC)
E1222

0.40
0.65
0.20
0.30

15914A 0.08
1511994 0.40
151200A 0.48
1N1201A 0.52

2529260
2529267
252926G
253053

0.09
0.09
0.10
0.15

252219A 0.32.
252221A 0.20
252222 0.20
2N2222A 0.24
252324 2.20

100 V 0.40 0.47 0.48 0.54
200 V 0.45 0.58 0.60 0.68
400 V 0.50 0.87 0.89 0.99
600 V 0.70 1.09 1.19 1.26

BA154
BA155

0.12
0.13

BCY34
BCY38

0.48
0.45

59101
BRY39

0.40
0.40

GET885
LM301

0.30
0.55

1512024
151204A

048
0.90

253133
2N3134

0.20
0.24

2N2324A 2.70
252590 0.60 TRIACS (PLASTIC TO -220 PKGE. ISOLATED TAB)

BA156 0.12 BCY39 1.10 BSV68 0.40 LM 307 0.55 1N1206A 1.10 253440 0.56 253019 0.70BA157
BA158

0.22
0.22

81740
BCY42

0.70
0.22

BSX21
BSX76

0.20
0.15

LM309K
MJE340

1.60
0.40

151208A
152069

1.80
0.14

253415
253570

0.12
0.80

254427 1.08
2N5023 1.50

4A 6.54 8.54 10A 15A
(a) (1) (a) (b) (a) lb) (a) (b) (e) (b)

BA159
BC107

0.25
0.14

BCY54
BCY70

0.85
0.12

BSX77
BSX78

0.20
0.25

MJE370
MJE371

0.55
0.60

1N2070
1N4001

0.16
0.04

253702
2N3703

0.10
0.10

2N5039 2.60
255042 1.40

100 V 0.60 0.60 0.70 0.70 0.78 0.78 0.83 0.83 1.01 1.01
200 V 0.64 0.64 0.75 0.75 0.87 0.87 0.87 0.87 1.17 1.17

BC107B 0.18 51171 0.18 BSV41 0.20 MJE520 0.45 154002 0.05 253704 0.10 2N5108 6.30 400 V 0.77 0.78 0.80 0.83 0.97 1.01 1.13 1.19 1.70 1.74
80108 0.13 8CY72 0.12 BS752 0.36 MJE521 0.55 154003 0.06 253705 0.10 2N5308 0.30 600 V 0.96 0.99 0.87 1.01 1.21 1.26 1.42 1.50 2.11 2.17
60109 0.14 BD115 0.56 85753 0.39 NE555 0.40 1N4004 0.07 253706 0.10 255322 0.96
BCI 09C 0.20 BD157 0.60 BSY54 0.44 0A5 0.50 154005 0.08 253707 0.10 2N5323 0.728£7 17
BC119

0.19
0.25

8D410
BF I 20A

0.60
0.63

BSY55
BSY56

0.74
0.75

049
0A10

0.20
0.40

154006
154007

0.09
0.10

253708
253709

0.09
0.09

2N5757 1.60
2N6107 0.64

N.B. Trace without internal trigger diac are priced under column (a). Trace with
internal trigger chac are priced under column (5). When ordering please indicate

BC125 0.18 BEI 57 0.21 BSY65 0.16 0A85 0.10 154148 0.04 2N3710 0.10 25304 1.50 clearly the type required.
BC126 020 BF 177 0.25 e5176 0.20 0A90 0.08 154454 0.09 253711 0.10 01200 0.90BCI40
BC141

0.32
0.28

8F178
BF179

0.28
0.30

BSY78
BSY95A

0.24
0.12

0491
0A95

0.08
0.06

1N5060
155837A

0.20
0.12

2N3724
253725

0.50
0.52

T1C44 0.30
71 145 0.32

Matching charge 20p per pair. P &P (U K only) 20p P &P (Overseas) 80It
BC142 0.23 8E180 0.30 51100 0.17 0141 0.15 25404 0.20 253819 0.28 T1C46 0.40
BC143 0.23 BEI 81 0.30 BY103 0.20 0142 0.15 25698 0.14 254032 0.40 TI C47 0.6081144 0.30 BEI 82 0.30 BY133 0.20 0143 0.30 25697 0.12 254123 0.14 40264 0.48BCI 47
BC148

'BC149

0.09
0.09

BF184
SF185

0.20
0.20

87142
81184

020
0.30

0C44
0145

0.12
0.10

25706
2N718

0.10
0.24

254124
2N4290

0.14
012

40310 0.50
40324 0.52 LYNX ELECTRONICS LTD.

81152
0.09
0.25

BF194
BEI 95

010
0.10

BY 198 0.20
131199-4000.20

0C46
0070

0.20
0.10

25731
2N929

0.52
0.14

2N4291
254856

0.12
0.70

40361 040
40695 1.20 92 BROAD STREET,

BC153
61157

0.18
0.09

8E196
BEI 97

0.12
0.12

81206
81207

0.15
0.20

0171
0172

0.10
0.22

2N930 14_ 0. _CHESHAM,
25966 0.48

2N4918
2N4919

060
0.70 BUCKS

BC158 0.09 8E219 0.28 BYX10 0.20 0075 0.12 25995 0.84 254921 0.50 TEL: 02405-75154

KINNIE COMPONENTS
10 NELMES WAY,
HORNCHURCH, ESSEX RM11 20Z QUADROPHONIC DECODER MODULE. C.B.S. I S . Q. Type,

using I.C. MC 1312P. With slight modification direct substitute
HORNCHURCH 45167 for P.E. "RONDO" Board. Complete with Data. £4 each.

15% V.A.T. Surcharge

ALL PRICES INCLUDE VA.7. EXCEPT WHERE
SURCHARGE IS INDICATED

P.C. BOARD
81/2 x 6 It 16 inch, 3 for 75p. P.P. 25p.
10 x 4 x 16 irlch, 5 for 75p. P.P. 25p.
101/2 x I/16 inch, 3 for 75p. P.P. 25p.
10 x 81/2 x Ile inch, 3 for £1. P.P. 25p
17 x 91/2 x /le inch, 2 for £1.20. P.P. 25p.

PRECISION A.C. MILLIVOLTMETER (SOLARTRON).
1.5mv. to 15v., 60dB to 20dB. 9 ranges. Excellent condition.
E24. P.P. £2.

TELEPHONE DIALS (new) £1. P.P. E15p.
EXTENSION TELEPHONES (Type
706). Various colours. £3.95. P.P. 75p.
RATCHET RELAYS (310 ohm). Various
types £1.20. P.P. 20p.
UNISELECTORS (New) 25 way, 12
Bank (Non bridging), 68 ohms.
E6.50. P.P. 50p,

1,000 TYPE KEY SWITCHES.
Single 2 x 4 c/o Locking. 50p. P.P. 10p Bank of 4-2 x 4
c/o each switch (one biased), 0.20. P.P. 15p.

OVERLOAD CUT-OUTS. Panel mounting (1% x 11/2 x 1/21n.),
800 M /A/1.8 amp. -10 amp. 45p. P.P. 5p.

ADVANCE TRANSFORMERS "VOLSTAT". Input 242v.
A.C.
C.V.50. 38v at 1 arnp, 25v at 100 m/a; 75v. at 200 in /a.
£2.50. P.P. 65p.
C.V.75. 25v. at 21/2 amp. £3. P.P. 75p.
C.V.100. 50v. at 2 amp.; 50v. at 100 m/a. £3.75. P.P. 75p.
C.V.250. 25y. at 8 amp; 75v. at t/ amp. £6.50. P.P. £1.50.
C.V.500. 45v. at 3 amp; 35v. at 2 amp. £10. P.P. £1.75.
H.T. TRANSFORMER. Prim. 110/240v. Sec. 400v. 100
m/a. £2.50. P.P. 65p.
L.T. TRANSFORMER "TOROIDAL". Prim. 240v. Sec. 30v.
at 1/2 amp. Size 3 in. dia. thick. £1.65. P.P. 20p.
L.T. TRANSFORMER. Prim. 240v. Sec. 27-0-27 at 800 m /a.
7.5 amp. £2.25. P.P. 50p.

S.T.C. CRYSTAL FILTERS (10.7 Mhz). 445-LQU-901A (50
Khz spacing), £3. P.P. 20p. 445-LQU-9018 (25 Khz spacing),
£4. P.P. 20p.

V.H.F./U.H.F. POWER TRANSISTORS (type BLY38). 3 watt
output at 100-500 Mhz. £2.25. P.P. 10p.

HIGH CAPACITY ELECTROLYTICS

1,0004/100v (4 x 1Ysin.) 60p. P.P. 20p. 2.2004/100v (4 x
1%in.) 90p. P.P. 20p. 2,2004/100v (4 x 14iin.) 90p. P.P. 20p.
2,5004/100v (4 x 2in.) 917p. P.P. 20p. 10,000uf/25v (41/2 x
11/2in.) 75p. P.P. 20p. 25,0000/40v (4% x 21/2in.) El. P.P. 20p.
47,0004/40v Powerlytic (51/2 x 3in.) £2. P.P. 50p.
100,0000/10v Powerlytic (41/2 x 3in.) £1.50. P.P. 30p.
160,0004/10v Powerlytic (6 x 3in.) £2. P.P. 50p.

MULTICORE CABLE. 6 -core (6 colours) 14/0076
Screened P.V.C. 22p per yard; 100 yards at £16.50. P.P.
2p a yard, 7 -core (7 colours) 7/22mm. Screened P.V.C.
22p per yard; 100 yards £16.50. P.P. 2p per yard. 30 -core
(15 colours) 25p per yard; 100 yards £20. P.P. 2p per
yard.

RIBBON CABLE (8 colours). 10m. £1.65, P.P. '20p.
100m. 8 -core 7/ .mm Bonded side by side £11.50. P.P.
£1.

TRANSFORMERS
L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v. 11/2
amp. (Shrouded) £1.95. P.P. 50p.
L.T. TRANSFORMER. Prim. 200/250v. Sec. 20/40/60v. at
2 amp. (Shrouded) E3. P.P. 50p.

L.T. TRANSFORMER (H.D.). Prim. 200/250v, Sec. 18v. at
27 amp.; 40v. at 9.8 amp.; 40v. at 3.6 amp.; 52v. at 1 amp;
25v. at 3.7 amp. £17.50. P.P. £2.50.

L.T. TRANSFORMER prim. 240v. Sec. 18v @ 1.5 amp. &
12v @ 1 amp. £2. p.p. 50p.

L.T. TRANSFORMER PRIM. 120-0-120v. Sec. 12v. at 1'
amp. 70p. P.P. 20p.
L.T. TRANSFORMER PRIM. 240v. Sec. 18v. 1 amp. £1.
P.P. 20p.

WE REGRET THAT ALL ORDERS VALUE UNDER £5
MUST BE ACCOMPANIED BY THE REMITTANCE.

HIGH-SPEED MAGNETIC
COUNTERS. 4 digit (non reset) 24v
or 48v. (state which), 4 x 1 x 1 in. 65p.
P.P. 15p.

.

5 digit (non reset) 24v. £1.15. P.P.,
15p,

3 digit 12v. (Rotary Reset) 21/2 x 1% x 11/2in. £1.30. P.P.
15p 6 digit (Reset) 240v. A.C. £3.50. P.P. 25p.

H.D.ALARM BELLS. &in. Dome, 6/8v. d.c. Heavy cast
housing for exterior/interior use. E2.75. P.P. 75p. Connecting
wire (twin / twisted) 220yd reel £3. p.p. 75p.
MINIATURE REED RELAYS (316v).1 make (30 x 8mm)
20m2 make (32 x 12mm) 30p
12v. 2 c/o 5 amp. H.D. RELAY, 65p. P.P. 1 5p.
240v. A.C. RELAY (PLUG-IN TYPE). 3 c/o 10 amp. contact
with base. 85p. P.P. 25p.
10 TURN POTENTIOMETERS (M.P.C.) 10 K ohm. 0.5%
Lin. 38mm x 22mm. 14mm Standard Spindle. £2. P.P. 15p.
(Dials 50p each.)

IGARRARD PLINTH & COVER. For 'Zero -100' etc.
beautifully finished in brushed aluminium and black with
hinged smoke/grey perspex lid.£9.75 P.P. £ 1 .

24v. A.C. RELAY (PLUG-IN). 3 pole c/o 75p. P.P. 15p.
2 -pole change over. 55p. P.P. 1 5p.
BULK COMPONENTS OFFER. Resistors/Capacitors, 600
new components. £2.50. P.P. 35p. Trial order 100pcs. 60p.
P.P. 20p.16% V.A.T.
REGULATED POWER SUPPLY. Input 110/240v., output
9v. D.C. 11/2 amp., 12v. D.C. 500 m /a. £4.75. P.P. 75p.
D.C. SUPPLY. Input 240v a.c. giving 171/2v d.c. @ 11/2 amp.
(unsmoothed) 2% x 21/2 x 21/2in. £2.25p. p.p. 45p.
MINIATURE "ELAPSED TIME" INDICATORS. (0-5000
hours), 45 x 8mm. 75p.

L.T. TRANSFORMER prim. 240v. Sec. 20v @ 2.5 amp. £2.
p.p. 50p.
L.T. TRANSFORMER ("C" CORE). 200/240v. 'Secs.
1-3-8-9v. All at 1.5 amp. 50v. at 1 amp. £2.50. P.P. 50p.
L.T. TRANSFORMER ("C" CORE). 200/240v. Secs.
1-3-9-27v. All at 4 amp, £4. P.P. 50p.
L.T. TRANSFORMER ("C" CORE). 200/240v. Secs.
1-3-9-27v. All at 10 amp. £7.50. P.P. £1.50.
L.T. TRANSFORMER ("C" CORE). 200/240v. Secs,
1-3-9-20v. All at 4 amp. £5.50. P.P. 75p.
LT. TRANSFORMER ("C" CORE). 120/120v. Secs.
1-3-9-9v. All at 10 amp. £6.50. P.P. 75p.
L.T. TRANSFORMER ("C" CORE). 110/240v. Secs.
1-3-9v. 10 amp. 35v. la.: 50v. 750 M /A £6.50. P.P. 75p.

MAIL ORDER ONLY. PERSONAL CALLERS BY APPOINTMENT.
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Fashionable
Leatherwear
A Wireless World special offer

We show four models from our new range of
top grade leather clothing. Hand -cut by
craftsmen, these soft, light and supple
garments are a pleasure to wear and will give
years of service. Items are interchangeable,
warranted for six months under fair wear and
tear and carry a money -back guarantee if
returned within seven days of receipt. They are
easily cleaned at specialist cleaners - we will
recommend one if required. This special price
offer closes on 31st January, 1976.

JB 53 A stylish Norfolk jacket, fully lined and
incorporating a number of distinctive features.
Available in pigskin (illustrated), leather or
suede. Colours: Pigskin-Pastel Blue, Golden
Tan, Truffle; Leather-Golden Brown, Dark
Brown, Maroon, Bottle Green, Dark Blue,
Black; Suede-Pastel Blue, Beige, Avocado
Green, Milk Chocolate Brown, Dark Brown.

JB 265 A smart, suede -fronted cardigan, lined
inside, twin pockets, single breasted fastening
and featuring a detachable collar. An ideal 'all
round' leisure garment. Colour: Dark Brown.

JB 304 A distinctive men's full length (41in)
sheepskin coat which is both luxurious and
hard wearing. Leather bound, large feature
collar, double breasted styling with leather
buttons and vertical slit -pockets in seams. For
the man who wants style and comfort without
being too "trendy". Colours: White
Wool/Mid-Brown, 2 -tone Brown.

JB 307 A classic sheepskin coat for men.
Leather bound edges, twin pockets and side
vents, inset sleeves, single breasted styling.
Colour: 2 -tone Brown.

SIZES: Chest measurement in inches
PRICE CHART 34-42 44-46
JB 53 £56.80 £59.99
JB 265 £15.93 £17.37
JB 304 White/M. Brown £90.59 £96.07

2 -tone Browi' £100.98 £107.32
JB 307 £70.28 £75.76

SPECIAL OFFER
CATALOWE
We are able to supply a
wide range of leather,
suede, pig -skin and
sheepskin coats,
dresses, skirts,
tunics, jackets,
rugs, slippers,
seat covers at
preferential prices.
Please tick box on
order form to
receive free
catalogue and
price list.

Extra
34 36 38 40 42 44 46

Approx. Ret. Value
£80.00- £85.00
£25.00- £27.00

£130.00-£145.00

£90.00- £95.00 r
(JB 304) (JB 265)

To: Wireless World Otters
GPO Topsham, Topsham, Devon

Please send me the following items:

Style No. Size Colour Finish Price

I enclose cheque/P.O. value £
Please send me your free catalogue  (tick if required)
NAME
(please print)
ADDRESS

Prices include postage, packing and VAT. Cheque or PO payable to Wireless
World Special Offers must accompany all orders for goods. Offer applies to U.K.
only. Allow 28 days for delivery.
Registered in England No. 677128 and a subsidiary of Reed International Limited.
Regd. Office: Dorset House, Stamford Street, London SE1 9LU
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REDIFON TELEPRINTER RELAY UNIT No. 12: ZA-41196 and power supply
200-250V a.c. Polarised relay type 3SEITR, 80-0V 25mA. Two stabilised valves
'CV 286. Centre Zero Meter 10-0-10. Size 8in. x 8in. x 8in. New condition. E107,
Carr. 75p.
SOLARTRON PULSE GENERATOR TYPE G1101-2: £75.00 each. Carr. £2.00.
TELEPRINTER TYPE 7B: Pageprinter 24V d.c. power supply, speed 50 bauds per
mm. second hand cond. (excellent order) no parts broken. E20 each. Carriage E3.
INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision for
checking ionisation. 110/230v a.c. input. S /hand, good cond. £35 + £1 carr.
BRIDGE MEGGER: 250V. (Evershed Vignoles) series 2. £30 each. Carr. £1.
BRIDGE MEGGER: 2,500V., series 1. E30 each. Carr. El.
CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range
3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory
conditions and the equivalent resistance. Crystal freq. can be tested in
conjunction with a freq. meter. £25. Carr. £1.50.
SOLARTRON VARIABLE POWER UNIT S.R.S. 1535: 0-500 volts at 100 mA and
6.3 volts C.T. 3 amps d.c. 110/250 volts a.c. input. £18.50. Carr. £1.50.

TELEGRAPH TERMINAL UNIT (A.7.E.) TYPE ITS& Converts signals from
Receivers into d.c. pulses. Complete with monitor. £75 each. Carr. £2.
FURZHILL SENSITIVE VALVE VOLTMETER V.200: Freq. 10Hz-6MHz (can be
used beyond 6MHz). Probe in circuit - voltage range lmV-1kV in 6 decade
ranges; full scale deflection 10mV, 100mV-1kV. Without probe 100µV -100V in 6
decade ranges; full scale deflection lmV, 10mV-100V. Accuracy ±5%. E30 each.
Carr. £1.
NOISE FIGURE METER TYPE 113A (Magnetic AB, gw-edeMT.-Compiete with
Noise Source 121 and 122. £125. Carr. £1.
PRECISION PHASE DETECTOR TYPE 205: Freq. 0.1-15MHz in 5 ranges.
Variable time delay microseconds 0-0.1c, 115V input. E55 each. Carr. £1.
RHODE & SCHWARZ HF MILLIVOLTMETER: 30Hz-301VIHz Type UVH,
lmV-1 V in 7 ranges. 220V. E75 each. Carr. £2. _
PHILIPS VALVE VOLTMETER TYPE GM6014: 1-300mV in 6 ranges, 10 -20 -dB, -
probe 1000Hz-30MHz, 300mV maximum. £35 each. Carr. £1.
Cf.348VALVE VOLTMETER: in ruggerised steel case. Range 1.2mV to 400V. 6
ranges indicated on 3" meter. 230v a.c. input. 05. Carr. £2.
UHF MICROWAVE MILLIWATTMETER TYPE 14: Direct reading, can be used
to measure power from 100MHz upwards. F.S.D. on 4in. scale meter 2.5mW. £40
each. Carr. £1.
-BAND RADAR TEST SET MW69S (Decca) Oscilloscope and Spectrum

Analyser. Further details on request. £200.
Q METER: 30MHz-200MHz. E55. Carr. £1.
AVO TRANSISTOR ANALYSER CT.446: E35,sarr. £1.50.
ALL CARRIAGE QUOTES GIVEN ARE FOR 50 -MILE RADIUS OF LONDON
ONLY.

CT.420 SIGNAL GENERATOR: 200-8000c /s Variable tuning. Two fixed
frequencies 9000 and 10,000. Internal calibrator 100 & 500 c/s. £75 each carr. £2.
NOISE GENERATOR TF-II06: Frequency 1 to 200 Mc/s Direct noise factor
calibration. Output impedance 70 ohms £65 each. Carr. £1.50.
COUNTER EXTENSION 'UNIT TF-1434/2: Complete with plug-in units £75 carr.
£1.50.

MW -59 UNIVERSAL KLYSTRON POWER SUPPLY: E85. Carr, £3.
TF-1278/1 TRAVELLING TUBE WAVE AMPLIFIER: E25. Carr. £2.
BPL A.C. MILLIVOLTMETER TYPE VM.348-D Mk. 3: 2 millivolts -2 volts, 6
ranges. E30. Carr. £1.
MARCONI DUAL TRACE UNIT TM -6456: £30. Post 60p.
SIGNAL GENERATOR TS-403B/U (or URM-61A): (Hewlett Packard). A
portable, self-contained, general-purpose test equipment designed for use with
radio and radar receivers and for other applications requiring small amounts of
RF power such as measuring standing -wave ratios, antenna and transmission
line characteristics, conversion gain, etc. Both the output freq. and power are
indicated on direct -reading dials. 115V, AC, 50 c/s. Freq.-1800-4000 Mc/s. CW,
FM, Modulated Pulse - 40-400 pulses per sec. Pulse Width - 0.5-10 microsecs.
Timing - Undelayed or delayed from 3-300 microsecs from external or internal
pulse. Output - 1 milliwatt max., 0 to -127 dB variable. Output Impedance -
'500. Price: E120 each + £2 carr.
H.V. TRANSFORMER: 8000/8000. Output 300mA. rms. Size: 12in. x l2in. x 36in.
230V input. £40. Carr. £4.
FIREPROOF TELEPHONES: £25.00 each, carr. £1.50.
POWER UNIT: 110/230 volts a.c. input. 28 volts d.c. at 40 amps output. E30.00
each, carr. E3.00.
SMOOTHING UNIT (for the above): £10.00 each, carr. £2.00.
X -BAND MODULATOR CALIBRATOR TYPE MC -4420-X: Mnfr. James Scott.
£125 each.Carr. EL
HP -766D DUAL DIRECTIONAL COUPLER: 940-1975MHz. E35 each, 75 post.
BACKWARD WAVE OSCILLATOR TYPE SE -125: 6.3 heater, 105V Anode,

.7.9mA. Mnfr. Watkins & Johnson. £85 each. Carr. £1.
TEKTRONIX TIME MARK GENERATOR TYPE 180-SI: 5, 10, 50 MHz. £65.
Carr. £2.
MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq. 85 Kc/s-25 Mc/s in 8
ranges. Incremental: ± 1% at 1 Mc/s. Output: continuously variable 1 microvolt
to 1 volt. Output Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV-1 volt
- 52.5 ohms. Imternal Modulation: 400 c/s sinewave 75% depth. External
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40-100 c/s.
Consumption approx. 40 watts. Measurements 29in. x 121/4in. x 10in. Secondhand
condition. £32.50 each. Carr. £2.50.
ROTARY INVERTERS: TYPE PE.2I8E - input 24-28V d.c., 80 Amps. 4,800 rpm.
Output 115V a.c. 13 Amp 400 c/s. 1Ph. P.F.9. E20.00 each. Carr. £2.50.
FREQUENCY METER BC -221: 125-20,000 Kc/s complete with original
calibration charts. Checked out, working order £20 + £1.50 carr.

ALL U.K. ORDERS SUBJECT TO VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage)
Irwishirrii to affPt
stores, please telephone
for appointment W. MILLS 3

ARE
& 3a BALDOCK(STD0920) STREET, WARE, HERTS.

W 66312
and at ELSTOW STORAGE DEPOT. Phone: Bedford 740605 (STD 0234)
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PLEASE ADD 8% VAT TO
ALL ORDERS INC. CARR.

PARMEKO OIL FILLED POTTED
H.T. TRANSFORMERS

No. 1. Pri 115-220-230v. S. 400-0-400v.
400 M/A E5.75. Carr. C1 00. No. 2. Pn.
61135;10-2350: .3SAeca55r-clrv7/pOONMI:

Pn. 115-220-230v Sec 330-0-330v. 200
M/A.63v. 6A., 5v. 3A E4.00. Carr. 75p
No. 4, PO 110-220-240v. Sec tapped
408-200.0-200-408v. High taps 165 M/A.
Low taps 500 M/A. E5.50. Carr. £1.00. No.
5, Pn 115-220-240v. Sec. 1875v 60 M/A
and 500v. 31 M/A. E4.96. Carr. C1.00

i

MOTOR START CAPACITORS
Block type. 1 EIMFD 300v AC E1.00. 4MFD
300v AC wkg 55p. 2 5MFD 300v AC Wkg
50p. 1 5MFD 400v RMS. 50p. 0 25MFD
types.7 RMS.

25.01: P RamITpe2s521,541Obular

RMS. 2.2MFD 250v RMS.All types 60p,
P.P 209 7 5MFD 250v AC Wkg. 75p, P.P
20p. 6MFD 440v 1E1.00, P P 20p

I

eNtCUlto.
(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.1
01-723 7851 01-262 5125

ADJACENT TO EDGWARE ROAD MET, LINE STATION

21.47)4,1ABMTR2AN5.SF514B,M:1i:

twice 24v 65 m /a and 115v 2a. auto tap on
primary Open frame table top connections.
E4.00, P.P.75p Pn. 240v. S.. 20-0-201/2a
5-0.5 2e E2.00, P.P 40p All above
transformers have a screen winding. Pr.
220-240v. Sec. 56v. CT 10a Shrouded
terminal block connections. £10.00, P P
111 00

HIGH CAPACITY ELECTRGLYTICS
Sprague/Mallory 5800MFD 20v DC. Vconnections.2600MFD

40v. DC. Wkg. 20,000MFD 500
DC Wkg. E1.00 mach. P.P.40p Plessey
45.000MFD 12v DC. Wkg. 3.000MFD 50v
DC. Wkg. 2.500MFD 50v DC Wkg

35/40v. DC. Wkg. 50p each,
P P 15p. TCC block type 250MFD 250v DC
Wkg 75p. P P 30p

PARMEKO L.T. TRANSFORMERSOpen types Pri 110-220-240v Sec. 30v 55.000MFD
amps ono 12v. 2.2 amps. Table top
connections E4.95. P P 75p. Pri. 240v Sec
260 10 amps and 120 O.1 amps. Table top
connections. £5.50, P.P.75p. Potted types.
Pri. 115-2300 Sec 24-30-32v 2 amps.
£2.75, P.P. 35p Prr. 220-240v Sec. 50v.
0.4 amps. E1.50, P.P. 35p. Prr
115-220-230v Sec 6.6v. 6A twice, and 5v.
6k The following outputs can be obtained
from this transformer. 6.6v. 6A., 6.6v.6A..
5v 6A. 13 6v 6A.. 5v 6A., 6.6v.12A., 5v.

11060.6A., 18.2v. 6A. Potted type:
(4.95. Carr. 75p Pit 220-240v. Sec.
24-0-24v 470 M/ A, 150v 15 M/A., 4.5v.
1A Potted type E2.00, P P 35p

X.T. TRANSFORMERS BY
FAMOUS MAKERS

No 1. Pri 110-210-230-250v. Sec 230v
200 M /A and 6.3v. 7A, potted type E3.50,
PP 75p.
No 2, Pri. 110v. -220-240v. Sec. 250v 80
M /A. 15v. 1.2A 603£04.55. Open type
E2.25, P P 50p
No a Pri. 220-240v. Sec. 250-a250v 75
M/A. 6.30 3A. E2.00, P.P.50p
No. 4. Pri 200-220-240v. Sec
400-375-350-0-350-375-400v. 150 M /A.
6.4v. 7A. twice 6.4v 3A 6.4v.3A 6.4v.2A
6040, 1A. 6.4v. 0.5A.potted type. E5.00,
P.P £1.00.

5, Pm 110-220-240v Sec. 70v 16. and
30v. IA potted type £3.75, P P. 75p

REDCLIFFE HEAVY DUTY L.T. TRANSFORMERS
PrI 240v Sec tapped. 15-20.25-30-35-40-45-50-55-600 40 amps
conservatrvety rated. Size 12 X11 x 11 Ins Open type terminar block
connections. E35.00. Carr. C5.00.

OIL FILLED BLOCK CAPACITORS
TCC/ Dubilrer 8MFD 800v DC Wkg. 75p.
RIVIED 600v DC. Wkg 85p. 8MFD 350v. DC
Wkg. 50p. 8MFD 200v DC Wkg. 35p. P.P
all types 20p 4MFD 1250v DC. Wkg E1.00.
4MFD 600v DC. Wkg 50p. 4MFD 350v DC
Wkg 40p. 2MFD 2000v DC Wkg 65p.
1MFD 2500v DC. Wkg 55p. 1MFD 2000v
DC. Wkg. 80p. INFO 600v DC. Wkg. 25p.
0 5MFD 2500v DC Wkg 50p. 0 1MFD
3000v DC. Wkg 50p. P P all types 20p All
wkg voltages are at 60 C

3 -PHASE HEAVY DUTY L.T. TRANSFORMER
Pn. 415v c 3% sec 13.Iv. 100 amps. Star/delta. One only E35.00. Carr.
C5.00 - - ---

TEC TRANS FORMER
PO 200-220-240v. Sec. 150v 30 amps Conservatively rated E25.00.Can. 1.5.00.6A.,

PARMEKO POT1"-ED TYPENo.
ISOLATION TRANSFORMERS

Pr,. 230v Screen. Sec. 230v. 5 amps, conservatively read. Sae 10x8 X8
ins E25.00. Carr. £3.00. GARDNERS C CORE

L.T. TRANSFORMERS

No. 6, Pri. 220-240v Sec 1875v 60 M /A.
and 500 31 potted type. E4.95, P P
E1.00
No. 7, Pn 220-240v. Sec. 630-0-630v. 105
M/A. 5v 4A. 5v. 2A. E4.50. P.P 75p
No. 8, Pri 220.240v. Sec 140v 195 M/A
6.3v. CT 1.25A. 50v potted type 16 E3.50.
p.p. 50p.
No. 9. Pri 220-240v. Sec 385v 175 M /A
and 218v. 175 M /A. potted type E3.50, P P
50p.
No. 10, Pri. 220-240v. Sec. 480.0-480v
150 M/A. 6.3v. 2.85. 6.3v. 1.2A twice open

-,BTE171C 240v. CONTACTORS
Type LS6-111-02 2 make. 2 break contacts.
20 ernes E1.25, P P. 20p. Type LS6-L11-01
3 make. 1 break contacts. E1.25, P.P. 703
110v AC types also available

O.E.C. HEAVY DUTY L.T. TRANSFORMER
Pri 200-220-240v. Sec 46v. 29 amps. conservatively rated El 5.00. Carr.
(2 00

Table top connections Primaries
200-220-240v No. 1 size 2.65-0-2.65v 42
amps E4.50. P.P 70p No. 2 2.25v 10
amps and 2.5v amps twice. E3.50, P P 60p.
No 3 24v. 3 amps. £3.00, P P 40p. Na. 4
25-0-25v 154 M/A and 7v 1.35 amps.
E1.75, P P. 25p No 5 36v 350 M /A.
E1.00, P.P.25p No 6 73v. rapped at 68v.
0.6 amp and 6v tamp. E3.00, P P. 35p. No.
7 4.2v. 1 amp 75p, P.P 25p.

I

GARDNERS MAINS ISOLATION TRANSFORMERS
Pn 10v. 0-200-220-240v Screen. Sec. 242v 750 watts. ConservativelyRELAY
rated. Enclosed re metal case Size 8x 7x 7 ins £15.00. Carr. Cl 50

CONTROL CO. American Miniature
relays 6v DC 1 CO contact Size 1% x 1 x
Ins 35p, post 5p

PARTRIDGE MAINS ISOLATION TRANSFORMERS
Pri. 11 5-200-220-240-250-260v Screen. Sec 240v 13mps
Conservatively rated Open frame type. Size 12 x 9 x 9 ins E35.00.a Carr.
(3.00.

I

ITT LEVER SWITCHES
Type 601 MO 72-42 4 CO contacts. overair
size 1% x 2 x1/2 Ins White lever gold flash
contacts, 80p. Three for E1.50, post paid

GRESHAM. Type 1 16.3v.1a. twice 10v la.
two. 22-5-25-28v. 5a. 26v 2.5a 23v. la.,

type £4.50, P.P. 75p

A AAORMERSFGRESHAME.H.T.AA
Pr, 240v Sec 2300 M/A 6030 1050.Table
top connections. Size 5 x 3% x3% ins. E3.00.
Carr 50P

STEP DOWN 240/110v AUTO TRANSFORMERS
3000 wens built Into steel case with two American 2 pin grounded socket
carders. carrying hand. 6 h mains lead E32.50. Carnage (2.00 Without
case and fittings E22.50. Carr. Cl 50 Other types available 80-1500 wattsFully shrouded with American socket outlets. Send s.a e for list. Also availablecontacts
American 2-3 plug and sockets. adaptors. etc

6.3v 2a 145-0-145v 200 m /a 'C' core
E4.95, carr. 75p Type 2 38v 4a 20v 4a
40v 7a 29v 2a 30v 2.6a. 26v. 3.8a. 510
200 m/0-. All separate windings 'C' core
E8.50, carr. CI 00 Type 3 25v 2a. twice,
16v 4a. twice, 25v 5a. 31o. 7a.. all separate

table
E8.50, parr Et 00

PLESSEY MINIATURE MICRO
SWITCHES

Type LIC 7134. One CO one break. Gold flash
Size Vex % x 1/2 m Three for 50p,

post paid

GARDNER HIGH VOLTAGE INSULATION TRANSFORMERS
Pri 230-240v Screen. Sec 2-0-2v 11 amps. conservaevely rated 25Kv
Insulation Encapsulated type £4.50. Carr. 1.1 00

HOWELLS "C"
CORE TRANSFORMERS

Pr,. 200-220-240v. screen. Sec 70-13-700.
10 arnp table top connections. size 7x 7 x7

N.T.SMOOTHING CHOKES
1014 350 M/A £3.50, carr (1. 00 20H 1806
M /A. E2.50, carr. 75p 5H 180 M/A E1.75,
P.P. 50p Potted types I5H 180 M /A E2.00,
carr. 75p. 10H 250 M/A E2.00, cart 75p
20H 40 MIA 75p, P P 15p Parmeko Potted
tvoe 101-1 180 M/A. E2.00 50-- - P
Swinging type 58 0.044-41-1 0.25A 28 250
M /A. 1 41(v WKG E1.00, P P. 35p 50H 25

GENTS ALARM BELLS
volt DC 6 inch the Gong Overall size

41/2 x 666 inch. 0.50, P P 50p
_ _.

L.T. SMOOTHING CHOKES
C core types 140 M/H 5A £3.00. P P. 75p. 10 M/H 25A E8.75, carr.
1.1.00. 15 M/H 3080 £1.75, P.P 35p Potted types 4-6 M /H 114 0.00,
P.P.50p 100 M/H 2/1E2.50, P.P.50p. 130 M/H 1.15A E1.00, P.P. 25p.
Open type 150 M/H 3A E.3.00, P.P 50p 50 M/H 2A E1.50, P.P. 35p 20
M/H 15 E1.00. P.P.25p 4.8 M/H 10A E2.50, P.P. 40p Swinging types.
C core. 7.5 M/H 6A-75 M/H 0.5A E3.76, P.P. 50p 10 M/H 4A-100 M/H
0.5A open type E2.50, P.P. 25p. 50 M /H 5A-100 M /H 0.5A C core E2.25.
P P 35p

inches £15.00, carr (2 00 Pri 220-240v
Sec 18-0-18v 12.5 amps. conservahvely
rated. Table top connections. E10.00, carr.
E2_00r

1

BENSON SOLENOIDS
AC 240v 25% duty Approz 2 ins. V2 in. pull.
Size 2x 1 1/2x 1 ins Res 3501275p, P P 10p

CLAUDE LYONS REGULAC
V/TRANSFORMERS 400142

Input 120v 400Hz Output 0.135c 6 amps
Enclosed base mounting type with control
knob E3.50, carr 75p.

M/A. £1.00. P P 25p 10H 75 M/A. 75p,
P P 25p 408 40 MIA. 4Kv. WKG. £1.00.
P.P.35p. 501125 M /A E1.00, P.P. 25p. 51-1
450 MIA £2.00, P.P.75p 1001-1 20 MIA.

.E2.00, P.P 35p -

SANGAMO SYNCHRONOUS
A.C. 240v. MOTOR TYPE 7

4 rev per hour Srze 1% plus 57 spindle 1

inch die 0.25, P P 25p
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For all who want to
know about

electronic circuits
Here's a book of very special appeal to all

concerned with designing, using or
understanding electronic circuits. It comprises
information previously included in the first ten
sets of Wireless World's highly successful
Circards - regularly published cards giving
selected and testedcircuits, descriptions of
circuit operation, component values and ranges,
circuit limitations, modifications, performance
data and graphs. Each of the ten sets - including
additional circuits - in this magazine size hard
cover book has been updated where necessary,
and is preceded by an explanatory introduction.
Circuit designs (I) is the first collection of its
kind.

Circuits covered are
Basic active filters
Switching circuits
Waveform generators
AC measurements
Audio circuits
Constant -current circuits
Power amplifiers
Astable circuits
Optoelectronics
Micropower circuits

circuit
designs
Collected C rcards

P Williams J Carruthers J H Evans J Kinsler

A WIRELESS WORLD PUBLICATION

A new book from Wireless World
ORDER FORM

To: General Sales Department,
IPC Business Press Limited,
Room I I , Dorset House,
Stamford Street, London SE I 9LU.

Please send me copy/copies of
Circuit Designs-Number I at E10.40
each inclusive. I enclose remittance 
value E (cheques payable to
IPC Business Press Ltd.)

NAME (please print)

ADDRESS

Company registered in England and a subsidiary of Reed
International Limited Registered No 677128 Regd. office
Dorset House, Stamford Street, London SE 1 9LU.
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131 -PAN
COMPONENTS

CARBON YRESISTOR PAKS
These Paks contain a range of Carbon
Resistors, assorted into the following
groups: -
RI 50 Mixed 100 ohms

820 ohms 1/8th W. 0.60
R2. 50 Mixed 1K ohms -

8.2Kohms 1/8th W. 0.60'
R3. 50 Mixed 10K ohms -

82Kohms 1/8th W. 0.60
R4. 50 Mixed 100K ohms -

820Rams 1/8th W. 0.60
12.5. 30 Mixed 100 ohms -

-820 ohms 1/2 W. 0.60
R6. 30 Mixed 1K ohms -

8.2Kohms 1/2 W. 0.60
R7. 30 Mixed 10K ohms -

82Kohms 1/2 W. 0.60
R8. 30 Mixed 100K ohms -_

820Kohms W. 0.60
These are unbeatable prices.

LOW COST CAPACITORS
500 pF 50V Elect 0.09 each
.01 ,riF 400 V 0.03 each

I}INSTRUMENT CASES

(In 2 sections, Black Vinyl covered top
and sides and bezel)
No. Length Width Height
BV1 8" x 51/4" x 2"
BV2 II" x 6" x 3"
BV3 6" x x 11/2"
BV4 9" x 51/2" x' 21/2"

Price
*E1.25
*£1.62

0.92
5E1.34

ALUMINIUM BOXES
No. Length Width Height
BAI 51/2" x 21/2" x 11/2"

BA2 4" x 4" x 11/2"

BA34" x 21/466 x 11/2"

BA4 51/2" x 4" x 11/2"

BA5 4" x 21/2" x 2"
8A6 3" x 2" x I"
BA7 7" x 5" x 21/2"

BA8 8" x 6" x 3"
13,49 6" x 4" x 2"
(tam complete with 1/2" deep lids &

REPANCO CHOKES & COILS screws)PLEASE

ADD 20p POSTAGE AND
RF Chokes CHI 2.5mH 0.27 PACKING FOR EACH BOX

CH3 7.5m H 0.29
CH5 1.5mH 0.26 I COMPONENT PAKS I
CH2 5.0m11 0.28

-
COILS DRXI Crystal set 0.28. No. Qty.

_PriceCH4 10m1.1 0.31 ?ak Description

DRR2 Dual range 0.42 CI 200 Resistors mixed values
CARBON POTENTIOMETERS approx. count by weight 40
Log and Lin 4.7K, 10K. 22K, 47K, 100K, C2 150 Capacitors mixed values
220K, 470K, 1M, 2M. C3
OrT Single Less Switch 0.14
VC 2 Single D.P. Switch 0.26 C4
VC3 Tandem Less Switch 0.43
VC 4 1K Lin Less Switch 0.14 C.5
VC 5 100K Log anti -Log 0.43 C6

HORIZONTAL CARBON PRESETS C7

0.1 Watt 0.06 each
100, 220, 470, 1K, 2.2K, 4.7K, 10K, 22K, C8
47K, 100K, 220K, 470K, IM. 2M. 4.7M.

CI
C9

O

Cl IREPANCO TRANSFORMERS
240V. Primary. Secondary voltages
available from selected tappings 4V, 7V,
8V, 10V, 40V, 50V and 25V -0-25V.
Type Amps Price P&P
MT50/1/2 i,,,, £1.79 0.45p
MT50/1 1 £2.24 0A8p
MT50/2 2 0.06 0.60p
COIL FORMERS & CORES
NORMAN'," Cores & Formers 0.07p
3/4" Cores & Formers 0.09p

SWITCHES
DP/DT Toggle 0.28p
SP/ST Toggle 0.22p
FUSES
11/4" and 20mm, 100mA, 200mA, 250mA,
500mA, 1A, I.5A, 2A QUICK BLOW

'0.5p each
Anti -surge 20mm only "0.8p each.

VEROBOARDS;
VB 1
containing approx. 50 sq. ins. various
sizes all 0.1 matrix .0.60p
VB 2
containing approx. 50 sq. ins. various
sizes all 0.15 matrix *0.60p
DECON-DALO 33PC Marker *
Etch resistant printed circuit marker
pen. Full instructions supplied with
each pen .0.92p
BATTERY HOLDERS *
Takes 6 H.P. 7s complete with terminal
clip and lead *0.31p each

CABLES *
Per Metre

CP 1 Single lapped screen *0.08
CP 2 Twin Common Screen *0.11
CP 3 Stereo Screened *0.12
CP 4 Four Core Common Screen

*0.21
CP 5 Four Core individually

screened *0.28
CP 6 Microphone Fully Braided

Cable 0.11
CP 7 Three Core Mains Cable *0.11
CP 8 Twin Oval Mains Cable *0.08
CP 9 Speaker Cable *0.06
CP 10 Low Loss Co -Axial *0.14

SEE OUR COMPLETE RANGE
IN

PRACTICAL ELECTRONICS,
PRACTICAL WIRELESS.
RADIO CONSTRUCTOR,

EVERYDAY ELECTRONICS,
WIRELESS WORLD
OR SEND 5p FOR THE

FULL LIST OF ALL BI-PAK
PRODUCTS

approx. count by weight .60
50 Precision Resistors mixed

values .60
751/8th width Resistors mixed

preferred values .60
5 Pieces assorted Ferrite Rods .60
2 Tuning Gangs. MW/LW .60'

VHF
1 Pak Wire 50 metres assorted

colours
10 Reed Switches .60
3 Micro Switches .60

15 Assorted Pots & Pre -Sets .60
5 Jack Sockets 3 x 3.5m, 2 x

standard Switch Type .60
C12 30 Paper Condensers preferred .60

types mixed values
C13 20 Electrolytics Trans. types .60
C14 1 Pack assorted Hardware-

Nuts/Bolts, Grommets, etc. .60
C15 5 Mains Slide Switches, 2 Amp .60
C16 20 Assorted Tag Strips & Pan- .60

els
C17 10 Assorted Control Knobs .60
C18 4 Rotary Wave Change

Switches .60
2 Relays 6-24V Operating .60

Sheets Copper Laminate.
approx. 200 sq. ins.

Please add 20p post and packing on all
component packs, plus a further 10p on
pack nos. CI, C2, C19 & C20.

AVDEL BOND
SOLVE THOSE ST iCKY
PROBLEMS!
with

CYANOACRYIATE C2 ADHESIVE
The wonder bond which works in

seconds bond plastic. rubber transistors

components permanently. immediately'

OUR PRICE ONLY 60p
for 2gm phial

BIB HI-FI ACCESSORIES

J Tape head cleaning kit
P Hi-Fi cleaner
9 Wire stripper/Cutter .94p
31 Cassette head cleaner *58p
32 Tape editing kit *E1.64
32A Stylus balance £1.24
36A Record stylus cleaning kit .32p
42 De Luxe Groov-Kleem *C1.84
43 Record care kit £2.68
45 Auto changer groove cleaner *98p
46 Spirit level ggp
56 Hi-Fi stereo hints & tips *38p
60 Chrome finish as above *CI.72

Price
*0A5
*0A5
*0.45
*0.54
*0.45
*0.39
*0.79

*£1.02
0.65

*
REF PRICE
B Stylus and turntable cleaning kit

*31p
ggp
'30p

BI-PAK 1975
NEW EDITION

JUST OUT!
Send S A E And 10p

SEMICONDUCTOR
r ANTEX EQUIPMENT r

SOLDERING IRONS
x25. 25 watt *C.2.45

Model G. 18 watt *C2.70
CCN 240. 15 watt *E2.90
SK2. Soldering Kit *£3.90

BITS AND ELEMENTS 
Bit No.

102 for model CN240
104 for model CN240
1100 for model CCN240

1101 for model CCN240
1102 for model CCN240
1020 for model G240
1021 for model G240
1022 for model X25

50 for model X25
51 for model X25
52 for model X25

3/32" *42p
3/16" '42p
3/32" *42p
3/8" '42p

*42p
3/32" '42p
1/8" '42p

3/16" *42p
3/32" *44p

1/8" .4.4p
3/16".44p

ELEMENTS.
Model ECN 240
Model EG 240
Model ECCN 240
Model EX 25
SOLDERING IRON STAND
ST3 Suitable for all models
Antex heat shunt

£1.10'
£1.35*
C1.55*
E1.20*

*C1.10
*10p

PLUGS
PSI D.I.N. 2 Pin (Speaker)
PS 2 D.I.N. 3 Pin
PS 3 D.I.N. 4 Pin
PS 4 D.I.N. 5 Pin 180°
PS 5 D.I.N. 5 Pin 240°
PS 6 D.I.N. 6 Pin
PS 7 D.I.N. 7 Pin
PS 8 Jack 2.5mm Screened
PS 9 Jack 3.5mm Plastic
PS 10 Jack 3.5mm Screened
PS 11 Jack'/." Plastic
PS 12 Jack'/." Screened
PS 13 Jack Stereo Screened
PS 14 Phono
PS 15 Car Aerial
PS 16 Co -Axial

PRICE
0.10
0.11
0.14
0.15
0.15
0 16
0.17
0.17
0.11
0.17
0.14
0.20
0.33
0.09
0.14
0.14

INUNE SOCKETS
PS 21 D.I.N. 2 Pin (Speaker)
PS 22 D.I.N. 3 Pin
PS 23 D.I.N. 5 Pin 180°
PS 24 D.I.N. 5 Pin 240°
PS 25 Jack 2.5mm Plastic
PS 26 Jack 3.5mm Plastic
PS 27 Jack 1/4" Plastic
PS 28 Jack'/." Screened
PS 29 Jack Stereo Plastic
PS 30 Jack Stereo Screened
PS 31 Phono Screened
PS 32 Car Aerial
PS 33 Co -Axial

0.13
0.19
0.19
0.19
0.15
0.15
0.28
0.32
0.28
0.35
0.17
0.20
0.20

SOCKETS
PS 35 D.I.N. 2 Pin (Speaker)
PS 36 D.I.N. 3 Pin
PS 37 D.I.N. 5 Pin 180°
PS 38 D.I.N. 5 Pin 240°
PS 39 Jack 2.5mm Switched
PS 40 Jack 3.5mm Switched
PS 41 Jack'/*" Switched
PS 42 Jack Stereo Switched
PS' 43 Phono Single
PS 44 Phono Double
PS 46 Co -Axial Surface
PS 47 Co -Axial Flush

0.07
0.09
0.09
0.10
0.11
0.11
0.19
0.28
0.07
0.09
0.09
0.19

KITS & PENS
PROFESSIONAL D.I.Y. PRINTED
CIRCUIT KIT
Containing 6 sheets of 6" x 4" single
sided laminate, a generous supply of
etchant powder, etching dish, etchant
measure, tweezers, etch resistant
marking pen, high quality pump drill
with spares, cutting knife with spare
blades, 6" metal ruler, plus full easy to
follow instructions.

.£7.80 per kit
Spare container of etchant for above,
complete with instructions .60p

P.C.B. MARKING PENS
2 x quality market pens, specifically
designed for drawing fine etchant
resistant circuits on copper laminate.
Complete with full instructions *£1.53
per pair

LOW -NOISE CASSETTES
C60
C90
C120

*33p
*44p
*56p

SLIDEK PAK 1
Containing a range of slider pots.
SPI 6 mixed values sliders 0.60
SP2 6470R Lin. sliders 0.60
SP3 6 IOK Lin. sliders 0.60
SP4 622K lin. sliders 0.60
SP5 6 47K log. sliders 0.60
SP6 6 47K lin. sliders 0 60

AUDIO LEADS
S221 5 pin DIN plug to 4 phono plugs

length 1.5m £1.08
S222 5 pin DIN plug to 5 pin DIN socket

length 1.5m .68p
S237 5 pin DIN plug to 5 pin DIN plug

mirror image length 1.5m £120
S238 2 pin DIN plug to 2 pin DIN socket

length 5m .68p
S268 5 pin DIN plug to 3 pin DIN plug 1

& 4 and 3 & 5 length 1.5m £1.00
S270 2 pin DIN plug to 2 pin DIN socket:

length 10m .80p'
5271 5 pin DIN plug to 2 phone plugs

connected to pins 3 & 5 length
I.5m .70p

S275 5 pin DIN plug to 2 phono sockets
connected to pins 3 & 5 length
23cm .68p

S318 5 pin DIN socket to 2 phono plugs
connected to pin 3 & 5 length
23cm .68p

S404 Coiled stereo headphones exten-
sion cord extends to 7m £1.40

5217 3 pin DIN plug to 3 pin DIN plug
length 1.5m .80p

5219 5 pin DIN plug to 5 pin DIN plug
length 1.5m .80p

S474 3.5mm Jack to 3.5mm Jack length
1.5m .68p

S600 5 pin DIN plug to 3.5mm Jack
connected to pins 3 & 5 length
I.5m .80p

S700 5 pin DIN plug to 3.5 jack
connected to pins 1 & 4 length

_ 1.5m .80p

JCROSSOVER NETVVORK I
K4007 I iP Impedance 8 ohms.
(2 -way) Insertion Loss 3dB.

Crossover Frequency 3 KHz.
PRICE £1.12

CERAMIC PAH
Containing a range of
ceramic capacitors in mix
unrepeatable value.

MCI 24 ceramic capacitors:
33pF, 39pF, 47pF, 56pF
82pF

MC2 24 ceramic capacitc
120pF,-150pF, 180pF, 22'
270pF, 330pF, and 390pF

MC3 24 ceramic capacitc
560pF, 680pF, 830pF
1500pF, 2200pF, and 330(

MC9 21 ceramic capacitor
6800pE .015µF, .02
and .047µF

MAMMOTH I.C.

APPROX. 200 PIECI
Assorted fall -out integrate
including: Logic, 74 series, Lir
and D.T.L. Many coded d
some unmarked - you to id(

OUR SPECIAL P

WORLD SCOO

JUMBO SEMICONDUCT(
Transistors - Germ. an.
Rectifiers - Diodes -
Thyristors - Ir.'s and Ze
NEW AND CODED.

APPROX. 100 PIECE
Offering the amateur a fantas
PAK and an enormous
identification and data shee
pak.

ONLY

3 -WAY -STEREO
H/PHONE JUNCT BOX

H 1012 Enables change -over from
loudspeaker to headphone'
listening. Also has a centre
position for both outputs. PRICE £1.73

HANDBOOKS
TRANSISTOR DATA BOOK. DTE 2
227 Pages packed with information on
European Transistors. Full specification
including outlines Price St E2.95 each
TRANSISTOR EQUIVALENT BOOK
BPE 75 256 Pages of cross references
and equivalents for European,
American and Japanese Transistors.
This is the most comprehensive
equivalents book on the market today
and has an introduction in 13 languages

Price ss £2.68 each
DIODE EQUIVALENT BOOK DE 74
144 Pages of cross references and

equivalents for European, American
and Japanese Diodes, Zeners,
Thyristors, Triacs, Diacs and L.E.D.'s

Price # £1.98 each
MULLARD DATA BOOK 1974/75 MDB
74 The latest edition of this popular
handbook contains information on
Semiconductors, Integrated Circuits,
Television Picture Tubes, Valves,
Capacitors and Resistors. Included in
the 161 informative pages are 21 pages
on Semiconductor Comparables

Price St E0.40 each
TTL DATA BOOK DIC 75 Now
complete Data book of 74 series TTL
(7400-74132). Covering 13 main
manufacturers in the U.S.A. and
Europe, this book gives full data as well
as equivalents Price sr £3.74
THE WORLD'S BROADCASTING
STATIONS WBS 75 An
up-to-the-minute guide for those,
interested in DX-ing. Contains all the'
world's broadcasters on SW, MW and
LW, as well as European FM/TV
stations Price x 03.56
A full range of technical books available
on request.

INDICATORS] *
3015F Minitron 7 Segitrunt indicator

'£1.11
MAN 3M L.E.D. 7 SEGMENT DISPLAY

0.127" High Characters £1.76*

ZENER DIODES
FULL RANGE I STOCK

VOLTAGE RANGE 2-33v
400 mw 1.5w 10w`

8p 17p 30p

1280 CAPACITOR PAKI
Containing 75 of the 0280 range of
capacitors assorted in values ranging
from .01aF to 2.2µF. Complete with
identification chart.

FANTASTIC VALUE ONLY £120

I UNTESTED LIN F

Manufacturers "Fall Out.
include Functional and part I
Units. These are classed as 'or
from the maker's eel
specifications, but are ideal fc
about Ir.'s and experimental

PAK NO.
UL1C709 =
U1.1C710
ULIC741
ULIC747
ULIC748

CONTENTS
10 x '7

7 x
7 x
5 x 7

7 x 7

ALL PRIC
EXCLUDE V.

Postage & pa.
add 20p  over
add extra for ai
Minimum order

I SIL G.P. DIODE
300 mW 40 PIV(min) SUE

FULLY TESTED
Ideal for Organ builde

30 for 50p, 100 for £1.50, 501
1,000 for £9

G.P. SWITCHING TI

TOTS SIM. TO 2N706/
BSY27/28/95A. All usable de
open and shorts. ALSO AVAIL
PNP similar to 2N2906. BCY 71
20 for 50p, 50 for El, 100 for Ell
£8, 1,000 for £14.
When ordering please state NF

GP 100

30W GERMANIUM TO3
CASE. Vcbo 80V, Vceo 50V,
Hfe 30-170 replaces the ma,
Germanium power Transistor
OC, AD NKT range.

1-24 25-99 100+
44p 4Ip .17p

GP 300j
115 WATT SILICON T03 MI

CASE
Vcbo 100y, Vceo 60V, IC It
20-100 suitable replacement for
BDYII or BDY20.

1-24 25-99 100+
50p 48p 46p
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PO BOX 6 WARE HERTS
[AL6of ONLY £3.95

50w. PEAK (25w. R.M.S.)
 Max Heat Sink temp 90°C  Frequency Response 20Hz to 100K Hz  Distortion better than 0.1 at 1KHz
 Supply voltage 15-50 volts  Thermal Feedback 0,Latest Design Improvements  Load - 3, 4, 5 or 16
ohms  Signal to noise ratio 80dH  Overall size 63mm x 105mm x 13mm. Especially designed to a strict
specification. Only the finest components have been used and the latest solid state circuitry incorporated in
this powerful little amplifier which should satisfy the most critical A.F. enthusiast.

STABILISED POWER MODULE SPM80
SPM80 is especially designed to power 2 of the AL60 Amplifiers, up to 15 watt (r.m.s.) per channel simultaneously. This
module embodies the latest components and circuit techniques incorporating complete short circuit protection. With the
addition of the Mains Transformer BMT80, the unit will provide outputs of up to 1.5 amps at 35 volts. Size: 63mm x 105mm
x 30mm.
These units enable you to build Audio Systems of the highest quality at a hitherto unobtainable price:Also ideal for many
other applications including: -Disco Systems. Public Address Intercom Units, etc. Handbook available 10p.

TRANSFORMER BMT80 £2.60 PRICE £3.00
STEREO PRE -AMPLIFIER TYPE PA100j

Built to a specification and NOT a price, and yet still the greatest value on the market, the PA100
stereo pre -amplifier has been conceived from the latest circuit techniques. Designed for use with the.
AL50 power amplifier system, this quality made unit incorporates no less than eight silicon planar
transistors, two of these are specially selected low noise NPN devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the PA100 which also has;
a STEREO/MONO switch, volume, balance and continuously variable bass and treble controls.

£13.20.
MK 60 AUDIO KIT
Comprising: 2 x AL60, 1 x SPM80, 1 x BTM80, 1 x PA100, 1 front panel, I kit of
parts to include on -off switch, neon indicator, stereo headphone sockets
plus instruction booklets.
COMPLETE PRICE: £27.55 plus 45p postage.

PLEASE ADD V.A.T.
AT 25% TO ALL

ITEMS EXCEPT
* 'ADO 8°0
.tt NO V.A.T.

GIRO NUMBER
388-7006

TEAK 60 AUDIO KIT
Comprising: Teak veneered cabinet size 163/4" x 111/2" x 33/4", other parts
include aluminium chassis, heatsink and front panel bracket, plus back
panel and appropriate sockets, etc.
KIT PRICE: £9.20 plus 45p postage.

STEREO 30 COMPLETE AUDIO CHASSIS
7 + 7 WATTS R.M.S.

The Stereo 30 comprises a complete stereo pre -amplifier, power amplifiers and power
supply. This with only the addition of a transformer or overwind, will produce a high
quality audio unit suitable for use with a wide range of inputs, i.e. high quality ceramic
pickup, stereo tuner, stereo tape deck, etc.
Simple to install, capable of producing really first-class results, this unit is supplied with
full instructions, black front panel, knobs, mains switch, fuse & fuse holder and
universal mounting bracket, enabling it to be installed in a record plinth, cabinets of
your own construction or the cabinet available.

Ideal for the beginner or advanced constructor who
requires Hi-Fi performance with a minimum of 11,'Ius 45D
installation difficulty. Can be installed in 30 mins. PRICE E15.75 postage & packing,

TRANSFORMER £2.45 plus 45p TEAK CASE 0 65 plus 45p
postage & packing - postage & packing,

AL 10/AL 20/AL 30._
The AL10, AL20 and AL30 units are similar in their appearance and in their general specification. However, careful.
selection of the plastic power devices has resulted in a range of output powers from 3 to 10 watts R.M.S.
The versatility of their design makes them ideal for use in record players, tape recorders, stereo amplifiers and cassette,
and cartridge tape players in the car and at home.

SPEAKERS

E.M.I. LEK 350 Loudspeakers
Enclosure kit in teak veneer,
including speakers. Rec. retail price
E4.50 per pair.

OUR SPECIAL PRICE
ONLY £27.75 per pair P&P £3

WHILE STOCKS LAST!

_AL10 £2.30, AL20 £2.65. AL30 £2.95

HEADPHONES

4-16 ohms impedance
frequency response
20 to 20,000 Hz ster-
eo/mono switch and
Volume Control £4.55

FRONT PANE11.

FOR PA 100.
Attractive matt silver.
Finish with black trim
and lettering. Adds
that professional'
touch. £1.10 only.

LM.P.A.301
Enjoy the quality of a magnetic cartridge with
your existing ceramic equipment using the new
Bi-Pak M.P.A.30 which is a high quality
pre -amplifier exist for the use of ceramic
cartridges only.
Used in the construction are 4 low noise, high
gain, silicon transistors and it is provided with a
standard DIN input socket for ease of
connection.
Supplied with full, easy to follow instructions.

PRICE £2.65

STORAGE -CARRY CASES
RECORD CASES
7 in E.P. 18 3/8th in. x 7 in x 8 in (50 records)

*E2.48
12 in L.P. 13%in x 7 3/8th in x 12% in (50 records)

*£3.30

CASSETTE CASES
Holds 15. 10in x 3/in x 5in. Lock and handle

*£1.50

8 -TRACK CARTRIDGE CASES
Holds 14. 13in x 5in x 6in. Lock and handle

*£2.20
Holds 24. 13 3/8th in x 8 in x 5 3/8th in Lock and
handle *0.2.

[CARTRIDGES]
ACOS GP91-1SC200mV at 1.2cms/sec
GP93-1 '280mV at lcm/sec
GP96-1 100mV at 1cm/sec
l'TC- J-2005 Crystal/Hi Output

J -2010C Crystal/Hi Output
Compatible

1-2006S Stereo/Hi Output
J-2105 Ceramic/Med Output
J-2203 Magnetic 5mV/5cm/sec E4.78

including stylus £2.88
J-22038 Replacement stylus for above
AT -55 Audio-technica magnetic £3.06

cartridge 4mV/5cm/sec

£1.1i
£1.43
£2.31
£0.97
£1.11
£1.52
£1.81

.11)YRAMIC MICROPHONE
TYPE B1223 200 ohms impedance. Complete
w'th stand, on/off switch and 2.5mm and 3.5mm
plugs. Suitable for cassette tape recorders.

PRICE £1.67

JUST OUT!
STEREO FM

TUNER

WRITE NOW FOR
FULL DETAILS
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COMPUTER SALES
AND SERVICES

The SECOND -USER
Computer Specialists
Peripherals and Systems for Data Processing
Systems, Equipment and Components

PAPER TAPE PUNCHES & READERSMini -Computer
Exchange

Our Mini Computer Exchange has systems for immediate
delivery at greatly reduced prices. A few examples of our
stock include:__

PDP8L 8K Processor
PC8I Reader Punch & Control
PDP8E 8K Processor + ASR33
PDP 8E 32K ProCessor + ASR33
IDDMitrA 8K Processor + LA30
PDP1 1 /1 5 4K Processor
PDP1 1 /1 5 16K Processor
DEC 6ft. Cabinets
DEC Modules - send for list
Ring now for prices. Other
models becoming available all
the time - let us know your
requirements.

Add 8% VAT to ell prices shown.
Carnage extra - details on request.

CIlers welcome - Mon-
day to Friday 9 e m to 5

m

w owsot -

$
0

Tape transport solenoids
26V DC 2A. Punch solen-
oids 25V 4.5A, Punch

return solenoids 26V 2A.
Minimum pulse width 16

minim Price £69.50.
bATA DYNAMICS 1114 Rack -Mounted 110 cpa Punch. as new
,Mounted in sound -reducing rack cabinet and complete with control and
irerface electronics and power supply uni with short circuit and
overload protection Asynchronous operation up to 110 cps. Our special
price MD.

DIGITAL PRINTING MECHANISM TYPE EP101
Capacity 21 columns, 16 print posiBOns50.9 + Cl Parallel date
entry Column spacing 3.5mm. Line spacing 5 1mm. Character
Dimensions 1 8mm wide a 2.9mm hish. Power requirments: 15V DC
Current 150mA non -
printing up to 410mA
maximum printing
load. Very compact
unit measuring 6"
5" a 4" OUR BAR-
GAIN PRICE
E49.00 (POP I:1)

TELETYPE BRPE 110
INVAC P135 solenoid
actuated punch. 35 cpa.

cpa Synchronous Punch 5/6/7/8 channel. Corn -
5/ 7/8 channel. Sell -con- pact unit 7'," x x
ta I ned. mains -op et clad 5.. Power requirements:
unit consisting of punch
unit. base, motor and tape
supply spool. Price
f145.00. Sound - reduc-

r. ing cabinet available at

£25.00.

JUST ARRIVED - SPECIAL PURCHASE OF DISK
STORAGE DRIVES BY CDC. WILL ACCEPT 6 -SPEED
DISK -PACKS AVAILABLE EITHER 2 OR 4 MEG
CAPACITY. NEVER OFFERED BEFORE PRICES FROM
E4S0.00 displays 13 lines of 80 characters with a viewing surface of 8" 8" 64

character alphanumeric keyboard. Prices from £326.00.

COMPUTER SALES & SERVICES (EQUIPMENT) LIMITED SCII-coded
WalphentiMeric IkeyboaVr'cld"DiDspty"srees727ines ocl ITHrcherecters Data

49/53 Pancras Road, London NW1 2QB. Tel. 01-278 5571 transmission rate 110/ 300 Price £176.00.
Tlavailableitrg r2G7otr.bal! Input/Output Typewritersmodels

Keyboards
NEW REED -SWITCH KEYBOARDS BY CLARE-PENDAR WITH

READ ONLY
MEMORY

ASCII -
CODED OUTPUT

Ideal for communications equipment. VDUs. prototype designs. etc.
13114er positions plus II instruction keys. Positive logic. Input voltage
-1211 0C+511.

OUR INCREDIBLE PRICE £29.50
[DUE TO SPECIAL PURCHASE) + £1.00 P&P
ELECTRO-MECHANICAL NUMERIC AND ALPHA-
NUMERIC KEYBOARDS originally de-
signed for 80 -column card punch and
verifier machines. Numeric with  12
character keys and 8 instruction keys.
Alpha -numeric with 47 character keys and 8
nstruction keys. Price- Numeric £4.50 +
E1.00 P&P. Alpha -numeric £15 + E3.00
P&P
4 BANK 11001WELL ALPHANUMERIC KEYBOARD - BRAND NEW
Mounted on printed circuit board (non -coded). 53 character keys + 70
instruction keys and 2 space bars. Layout can be re -arranged as required.
Ideal for prototypes and special applications. Hell -effect switches. Power
requirement + 5V 420 mA. Price E20.00 (P&P Et).
REED -SWITCH CRANK ALPHA -NUMERIC KEYBOARD mounted
on printed circuit board with ASCII coded output. 43 character keys + 2
shift keys and 12 instructional keys. Ideal for data displays. computer
notoAramming etc.b)dwed

PC board
r(aan) Ea-equipmentnemouAonthouse metal

o
ta I casen

l y
£30.00 +00

Et .00 P&P
sTERMINALSR35

Heavy-duty console -mounted version of ASR33 Designed for
continuous running with minimum maintenance £950.00.
1(0133 Input/Output Console (hard copy only) £375.00.
COSSOR GIGS SERIES 402 2 and 402.2A Visual Display Units.
Provide high-speed visual access from computer or other information
sources. Date transfer rate 120 cps. The model 402 2 displays 13 lines
of 40 characters with a viewing surface of 8" a 4Vt" while the 402 2A

WW -134 FOR FURTHER DETAILS

WirelessWorld
FULL COLOUR WALLCHART
OF FREQUENCY
ALLOCATIONS
80p

wireless world

vv a11747:tolfoque
ncy attocatioos

The wallchart shows the allocation of
frequencies within the radio spectrum
ranging from 3 kHz to 300 G Hz and is scaled
on eight logarithmic bands contriving 15
main categories of transmissions which are
identified by colours. All the important spot
frequencies and 'special interest' frequencies
are marked. The information is taken from
the ITU and has been condensed into easily
read chart form. Measures 2' 11" x 1' 11".

-

Fmrrmvor--
pope

wien ;

10 wow-

r

I

I

ORDER FORM

To : I PC Electrical -Electronic Press Ltd.,
General Sales Dept., Room 11,
32 Stamford Street, London SE1 9LU

Please send me copies of the
Wireless World Wallchart of Frequency
Allocations at 80p each inclusive.

I enclose remittance value £
(cheque/p.o. payable to I PC Business
Press Ltd.)

Name
(please print)
Address

Registered in England No. 677128
Regd. office: Dorset House, Stamford Street,
London SE1 9LU
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TTLs by
7400 13p
7401 14p
7402 14p
7403 16p
7404 16p
7405 16p
7406 38p
7407 36p
7408 14p
7409 20p
7410 13p
7412 23p
7413 32p
7414 60p
7416 33p
7420 14p
7422 18p
7423 34p7423
7425 30p
7427 37p
7430 14p
7432 25p
7437 25p
7440 14p
7441 65p
7442 60p
7447 75p

TEXAS
7483 80p
7484 95p
7485 120p
7486 30p
7489 270p
7490 40p
7491 75p
7492 45p
7493 40p
7494 75p
7495 65p
7496 78p
74107 30p
74121 30p
74122 46p
74123 68p
74141 65p
74151 72p
74153 85p
74154 150p
74155 76p
74156 76p
74160 99p
74161 99p
74162 99p
74163 99p
74164 120p

C-MOS LOGIC

NEW

LOW PRICES

CD4000AE 19p
C040014E 19p
CD4002AE 19p
CD4009AE 67p
CD4011AE 19p
CD4012AE 19p
CD4013AE 55p
CD40164E 50,
CD4017AE 120p
CD4018AE 175p
CD40204E 250p
C04022AE 170p
CD40234E 19p
CD4024AE 120p
CD4025AE 19p
CD4026AE 1961,7,CD4027AE
CI34028AE 140p
CD4029AE 175p
CD4030AE 55p
CD40424E 137p

OP. AMPS
1458 Dual Op Amp. Int. Comp 8 pin Di L 70P3014 Est Comp 8 pm OIL 38p
I.Cs

3130 COSMOS/Bi-Polar MosFet 8 pax OIL 100p
3900 Goad Op Amp 14 pin DIL 70p
536T FET Op. Amp TO -99 275p
'709 Ext. Cornp.
'74 Inc.comp.

8/ 14 pin OIL 30p
8;14 pin OIL 2n5p,

'747 Dual 741 14 pin OIL
'748 ExtComp, 8 pin DIL 7"36p
776 Programmable Op. Albp. TO -5 140p

AC126 11p
AC127 12p
AC128 11p
AC141 18p
AC142 18p
AC176 11p
AC187 13p
AC188 12p
AD149 43p
AD161 36p
AD162 36p
AF114 18p
AF115 18p
AF116 18p
AF117 18p
AF139 33p
AF239 38p
8C107 9p
BC108 9p
BC109 10p
BC109C 12p
BC147 7p
BC148 7p
BC149C flp

TRANSISTORS
8E182 33p
8E184 22p
8E185 22p

'BF194 10p
'8E195 9p
I3F196 14p
BF197 15p
6E200 32p
8E257 32p

BFR39 30p
'13F1340 30p
BER79 30p
'BFR80 30p
BFR88 30p
BFX30 30p
BFX84 26p
BFX85 25p
BFX86 25p
8FX87 20p
BFX88 24p
BEY50 16p
BEY51 15p
BEY52 16p

ZTX502 18p
ZN697 13p
2N698 30p
2N706 12p
2N708 18p
2N918 40p
2N928 209
2N930 18p
2N1131 18p
2N1132 18p
2N1304 21p
2N1305 21p
2N1306 28p
2N1307 28p
2N1308 28p
2N1309 28p
2N1613 20p
2N1711 20p
2N1893 30p
2N2218 21p
2N2219 20p
2N2220 19p
2N2221 20p

-2N4060 13p
2N4289 20p
2N4347130P
2N4348160P
40360 40P
40361 38p
40362 40P
40364 120p
40409 55p
40410 55p
40411 225p
40594 75p
40595 85p

'FBEFT2844 25p
.

30p30p

MPF103 30p
.

. MPF105 30
22P

. 2N3820 57pP
2N 50p

'0490 7p
0A91 7p
0495 7p
'04200 8p
'04202 10p
'IN914 , 4p
1N4148 4p

RECTIFIER
'BY100 25p
BY126 12p
BY127 p
BYZ10 45p

'BYZ12 45p

IN4004 6
INN:1000071 75ppp

ZENER
3.3V to 33V
'400mW

LINEAR
'CA30213
'CA3046
*C43048
'CA3089E
'CA3090

ICU3038CC'

I.C.s
Diff. Cascade Amp. 705 9"
5 Transistor Array 14 pin DIL 50p
Goad. Low Nome Amp 16 pin DIL 200p
FM IF System 16 pin OIL 200p
FM Stereo Multi Dec 16 pM DIL 160p
VCO Fun. Gen 14 pin DIL 275p
2W Audio Amp 14 pin DIL 90p
Stereo Prearnp 14 pin DIL 160p
Rhythm Generator
FM Stereo Dec

16 pin DIL 900p
14 pin DIL 175p

SG Goad Dec 14 pin DIL 1100p

1/4W Audio Amp PCB 70p
Electronic Attenuator PCB 90p

'LM 381
M252 .

MC1310P
.MC131 2
MC1314 1
'MC1315
'MFC4000121

MFC6040

7448 70p 74166 126p CD4043AE 202p NE555 Timer 8 pin DIL 45p
.BC157 BRY39 34p 2N2222 20p 2N3823 30p 9p

7450 15p
7451 16p
7453 16p
7454
7460 116p5p
7470 27p
7472 25p
7473 30p

74174 120p
74175 85p
74180 100p
74181 298p
74182 82p
74185 135p
74190 144p
74191 144p

.CD4046AE 140p
CD40474E 154p
CD4049AE 63p
CD4054AE 196p
CD4055AE 196p
CD4056AE 135p
CD4060AE 229p
CD4069AE 37p

NE556
'NE561
'NE562
NE563

5E565
NE566
NE567
2567

Dual 555 14 pm OIL 100p
PLL with AM Demod 16 pin OIL 375P
PLL with VCO 16 pin OIL 325p
PLL FM /IF Demod 16 pin DIL 300p
PLL 14 pm OIL 200p
PLL Fun. Gen 8 pin DIL 150p
PLL Tone Dec 8 pin OIL 200p
Dual 567 14 pin DIL 370p

11p
'8015810p
.BC159 11p
.
BC169C 12p
BC177 18p
BC178 17p
BC179 18p

BSX19 16p
BSX20 18p

BU105 1 40p
BU108 250p
'MJE340 45p
MJE295599p

2N2369 14p
2N2484 30p
282904 209
2N2905 20p

.2N2906 20p
'2N2926R 7p

30P
2N5459 30p

MOSFETs
3N128 85p
38140 85p

'1W 18p

TUNNEL
AEY11 50P

7474 30p 74192 120p CD40714E 27p '51,172733 Video Amp 14 pin DIL 120p '8C182 10p MJE305565p '2N29268 7p 3N141 85p VARICAP
7475 45p 74193 120p CD4081AE 19 'TBABOO 5W Audio Amp GIL 9°P 'BC183 lop 'MPS406 30p 2N29260 8p 40683 58p 80105 25p
7476 30p
7480 50p
7481 95p
7482 70p

74194 108p
74195 75p
74198 198p
74199 180p

CD4082AE
CD4510AE 130p
CD45114E 200p
0045284E 120p

"TBA810 7W Audm Amp GIL 100p40673
164820 2W Audio Amp C11 Bop

XR2240 Prog. Timer/Counter 16 pin OIL 370p
'ZN414 TRF Radio Receiver TO -18 110p
Basic Mg -sheets on above at 10p each +S AE E

P11p
BC187 30p
'BC212 11p
BC213 10p

MPS412 SOP
MPS456 32p
MPSU0662p
MPSU5678p

'2N2926Y 9p
'2N2926G 9p
2N3053 18p
2N3054 40p

58p

UJT.
TIS43 27p

NOISE
'ZIJ 90p

VOLTAGE REGULATORS FIXED PLASTIC -3 Termini!. TRIACS OTHER
BC214 14p 0C28 55p 2N3055 50p 2N2160 80p

1 Amp +Ve -Ve 200mA 11051 - BC478 30p 0C35 48p 2N3439 67p 2N2646 38p
BRIDGE

5V 7805 140p 7905 200p _ -
12V 7812 140P 7912 200p 7812 99p
15V 7815 140p 7915 200p 7815 99p
18V 7818 140p 7918 200p - -
24V 7824 140p 7924 200p - -

3 Amp
6 Amp

10 Amp
15 Amp

100V 400V 50017
85p 99p 120p 40430' 99p
88p 120p 150p 40486 99p

109p 154p 165p 40669 95p
145p 180p 220p BR100-

0ac 2

BCY70 18p
BCY71 22p
80123 100p
80124 65p

0C36 56p
'0C41/2 15p
'0C45 11p
0071 20p

2N3442140p
'2N3702 11p
'2N2703 1Ip
'2N3704 11p

2N4871 30p

PUJT
'2N6027 48p

RECTIFIERS
' 25A 100V2Op
14 50V 22p

VARIABLE Data sheets on regs 50131 36p 'TIP294 40p
TIP304

283705 lip
'2N3706

1A 100V 24p
131106

SCR-THYRISTORS 1A/ 700V Stud 140,80132
C1060IA 50V TO5

1A100V 705 4" 3Ar 400V Plastic 55p

1A400V T05
4522pp .MCR101SIGNAL723 14 PIN DIL 45p at 10p each + s.a.e. 40p

'1313135 43p
'130139 630
130140 70p

48p
TIP314 52p
TIP32A 58p
TIP33A 90p

10p
2N3707 11p
'2N3708 9p
2N3709 9p

DIODES

-0447 7p

1A 400V 27p
1A 600V 30p
'2A 50V 30p
'2A 100V 35p

OPTO-ELECTRONICS
OCP70 30p SEVEN SEGMENT DISPLAYS
OCP71 90p 3015F 0 3 in, OIL 120p
ORP12 50p MAN3M 0.127 m. PCB 110p
ORP60 60p DL704 0.3 in. OIL 135p
ORP61 60p DL707 0.3 In. OIL 135p
2N5777 40p DL747 0.6 in. OIL 225p

14600V
3A100V
3A400V
7A100V
7A400V

105 n 0.5A/15V TO -92 25p

Stud
.7.,-P 2N3525

3.,-." 5A/400V TO -66 90p
Stud  -P 2N4444
T05+ HS 84p
TO5+ HS 90p .

8A / 600V Plastic 185p
255060

8E115 22p
F1F167 23p
6E170 23p
8E173 25p
ElF177 26p

TIP344 115p
TIP35A 290p
TIP36A 370p
TIP414 65p
TIP42A 70p

2N3773
220p

2N3866 90P
2N3903 18p
'2N3904 18p

'0470 9P
'0481 8P
'0485 10p

'2A 400V 45p
6A 50V 60p
64 100V 65p

LEDS: TIL209 Red 14p; TIL211 Green 30p BA 50V
12440017
16A100V

Plastic 130p 0 84 /30V TO -92 34p
Plastic 160p .

Plastic t6 ,,,,w_2N5062Op T0-92 37

8E178 28p
8E179 33p

TIP2955 70p
*ZTX108 10p

'2N3905 18p
'2N3906 18p

VAT RATES
ALL ITEMS AT 8% EX -

LOW PROFILE DIL SOCKETS BY TEXAS
8 pin 13p, 14 pm 14p, 16 pin 15p, 24 pin 50p.

IN -Toes. Mi a+2 Bu h -s I. TO3 6 1066 5 
16A400V
167,6001/

Plastic 180p .2N5064 P
Plastic 220pPlas 0 BA -200V TO -92 40.

8E180 33p
8E181 33p

'ZTX300 13p
'ZTX500 15.

2N4058 15p
'2N4059 1. 

CEPT where marked
which are rated at 25%

Fully branded devices by Texas, RCA
Motorola, National, Mullard, etc.

Minimum Order £2 All first grade devices
P&P 20p Visitors. by appointment.
Please add VAT to total Govt., Colleges.

TECHNOMATIC LTD.
welcome 54 SANDHURST ROAD, LONDON, NW9

etc orders accepted Tel- 01-704 4.333

ILIENTNIVITYS
17 TURNHAM GREEN TERRACE, CHISWICK, LONDON, W.4. TEL: 01-994 2784

100 WATT AUDIO AMPLIFIER MODULE

SPECIFICATION:
* Power output' 100 Watts R.M.S. Continuous into 8 ohms.
* Frequency response' 15Hz - 23kHz.
*Distortion: 0.8% at full output. Typ. 0.4%.
*Signal/Noise ratio, -96dB.
* Input Impedance. 10K ohm.
* Input Sensitivity, 150mV. R.M.S.
* Power supply requirements, 45 -0 - 45 Volts. d.c. max.
* Full short and open circuit proof protection.
* Complete with large anodised heatsink - no further heatsink required.
* Utilises first grade glass -fibre P.C.B.
* Requires only 5 external connections.
*Size: Approx. 150 x 120 x 65 mm.
*PRICE: 1+ E23.00. 10+ Less 25%.
* Kit comprising, 1 x 3 Amp Mains Transformer, 2 x 63 Volt Smoothing Capacitors 1 x

6 Amp Bridge Rectifier. Price £12.00.
Prices include VAT and U.K Postage

ORDER FORM
TO: LEKTROPACKS, DEPT. W.W.II

17 TURNHAM GREEN TERRACE, CHISWICK, LONDON, W.4

From Name

Address

Please supply 100 Watt Modules at

I enclose cheque/P 0 's for

Power Supply Kit at

RADIO TELEPHONE
OPERATORS

HAVE YOU 'LOST' YOUR DRIVER?

- IF SO -
Equip him with a personal pocket monitor
receiver on your mobiles frequency and
retain contact with your driver when away
from his vehicle.
Small 5 x 21/2 x 11/2 (approx.) self-contained
unit. Xtal controlled, superhet with squelch.

AM - FM - SSB TO SUIT YOUR MODE
70-175 MHZ

SIMPLE OPERATION, LONG BATTERY LIFE
Full six-month warranty with all units

Unit Price, from £38.50 + VAT depending
on specification.

Units made to your requirements.

MOBILE AUTOMOTIVE
SERVICES LTD.

76 Pershore Street, Birmingham 5
Tel. REDDITCH 24550 (Technical Dept.)

C.O.D. Service also available.
WW -118 FOR FURTHER DETAILS
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ALL MAIL ORDER BY
RETURN, C.O.D. SERVICE

WELCOME
C.

W

All mail order and enquiries to 270

SEMICONDUCTORS
44212 25p
4C107
AC125
AC126
AC127
AC128
AC176
AC187
AC188
ACY17
ACYI 8
ACY19
ACY20
ACY21
AD140
AD142
40161
40162
AF114
AF115
AF116
AF117
AF118
AF124
AF239
B4102
BA112
BA114
BA155
BA156
BC107
BC108
BC109
FIC109c
BC113
BC114
BC115
BC116
BC117
BC118
BC119
8C143
BC147
BC148
BC149
BC149c
BC157
BC158
BC159
BC167
BC168
BC169
BC169c
BC172
BC182

1BC1B2L
BC183

35p
25p
25p
25p
25p
25p
27p
27p
25p
25p
25p
25p
25p
60p
60p
45p
45p
25p
25p
25p
25p
50p
30p
60p
30p
50p
16p
16p
15p
13p
12p
14p
16p
13p
13p
15p
15p
20p
15p
30p
25p
12p
12p
12p
14p,
14p
14p
15p
14p
14p
14p
15p
13p

12p
12p

0C44 20p
0C45 25p

BC183L 12p BFX85 30p OC70 15p
BC184 12p BFX86 30p OC 71 30p
BC184L 12p BFX88 30p 0072 20p
BC165 35p BP/10 35p 0075 25p
BC186 27p BFY44 50p OC 76 25p
BC212 12p BP/50 25p 0077 40p
BC212L 14p BFY51 25p OM 25p
BC213 12p BEY51 25p OM 25p
BC213L 12p 8E152 25p 0084 25p
BC214 14p 5E453 25p 0C139 30p
BC214L 15p 3E490 65p 0C170 25p
5C238 15P1 BSV45B 65p 0C171 30p
BC239 15p BSV68 40p 0C200 60p
BC300 30p BSW63 65p 0C201 60p
BC301 30p BSW68 80p 0C202 75p
BC302 30p BSX21 25p TIP29A 45p
BC303 40p BY127 20p TIP30 55p
BCY31 55p BY164 65p T1P314 57p
BCY32 95p 15100 15p TIP32A 69p
BCY33 60p 15103 15p TIP33A £1.00
BCY34 65p' MJ340 5op T1P344 E1.40
BCY38 65p MJ481 95p TIP35A £3.20'
50439 95p MJ2801 E1.25 TIP41A 70p
BCY55 E1.50 MJ2901 £1.95 7I8424 85p
BCY70 20p MJE340 50p T1P42A 85p
BC471 20p MJE370 75p TIP298 54p
BCY72 20p MJE371 90p TIP308 60p
BD121 75p MJE520 65p TIP318 65p
BD123 85p MJ2955 £1.20 TIP32B 77p
BE/124 70p MJE3055 75p 7I8330 £1.06
BD131 40p MM1613 45p TIP348 E1.62
BD132 50p MM1712 60p 11P350 £1.62
BD135 50p MPF102 45p 7183513 £2.71
BD136 50p MPF103 7183613 £3.50
BD139 75p (245457) 35p 718416 78p
BD140 87p MPF104 TIP42B 95p
BD153 80p (245458) 35p T1P29C 68p
BD156 80p MPF105 TIP30C 72p
80417 £1.50 (245459) 40p TIP31C 80p
BDY18 £1.75 0447 10p T1P32C E1.00
00119 £1.90 0470 10p TIP33C £1.20

D120 £1.20 0A79 10p TIP34C E1.80
BF152 20p 0481 10p TIP35C £3.00
BF166 309/ 0A90 10p TIP38C E3.70

13E180 389 0A91 10p TIP41C 90p
BF130 35p 0A200 10p 718420, E1.00
BFI 94 16p 0A202 10p TIS50 40p
8E105 16p 0A210 35p ZTX107 15p
81196 lop 0A211 35p ZTX300 15p
BF197 16p 0C16 90p Z15500 16p
8E200 35p OC I 9 85p 21X501 20p
BF224 18p 0C22 55p 115504 50p
BF244 18p 0C26 65p ZTX531 30p
BF245 45p 0C28 60p xrxsso 25p
BF259 55p 0C35 60p 14659 Elp
BFX29 30p 0C36 65p, 1N914 8p
BFX34 30p 0C42 40p' 1N916 8p

T.
e are open fr

Acton
144001 8p
144002 9p
144003 9p
144004 10p
1144005 12p
1N4006 14p
154007 16p
1N4148 7p
24696 25p
2N697 25p
2N698 25p
2N706 12p
25706A 14p
24708 15p
2N929 22p
24930 20p
2N1132 25p
2N1302 30p
2N1303 30p
241304 30p
2N1305 30p
2141306 30p

'2N1307 30p
241308 30p
2N1309 30p
241613 30p
2N1711 30p
241890 60p
2111116 15p
2421 7 90p
2122160 Sop
242217 25p
242218 25p
2N2219 25p
242222 20p
2N2222A 25p
2N2306 70p
2423694 50p
242477 30p
2N2646 50p
2N2846 £1.56

ELE
om 9.30 a

Lane, Ch
2N2904
2 N2905 30-P
2N2906 25p
242907 25p
2N2926 13p
2N3053 2Sp
243055 50p
2N3232 61.35
3143442 E1.20
2N3525 E1.10
243553 £1.40
2N3643 30p
243702 12p
243703 12p
_N3704 12p

'2N3705 12p
243706 12p
2N3707 12p
3N3708 14p
243709 14p
343771 £1.50
243772 1.60
2N3792 E1.80
2 N3794 30p
2N3819 35p,
243820 55p
243823 70p
243866 85p
243904 22p
2N3905 25p
2143906 25p
244014 80n
244036 6Lp
244037 14p

CTRONICS
m.-6.00 p.m., Monday-SatuFday

VA.T.
Unless otherwise stated all prices are exclusive of
VAT. Please check whether the goods you are
ordering are 25% or 8%. Carriage: orders under
£5 please add 33p. Orders over £10 post free in
U.K. only. This to be at our discretion.

swick, London W4 5DG. Tel: 01-994 6275
244058 14p
2N4059 14p
2N4060 12p
2N4061 12p
244062 12p
244126 18p
244286 25p:
244287 25p
244288 27p
244289 30p
2N4290 25p
244291 32p
2N4302 45p
2N4444 E1.00
244871 35p
2N4903 E1.80
244919 90p
2N5063 E1.30
255191 96p
245192 E1.20
2N5194 £1.10
2N5195 £1.40
2145245 46p
245296 55p
24529S 50p
2N5457 35p
2N5458 35p
245459 40p
245485 55p
245490 55p
2N5555 65p
245777 40p
2N6027 45p
246028 45p

TO3 VOLTAGE REGULATORS
1005 5V 650mA
1.036 12V 600m4
L037 15V 450mA 61.60 ea

BRIDGE
RECTIFIERS

W02 14 200V 38p
BY1 64 1 4A 200V

57p
MD4952/2 6A

100V 80p
ZENER DIODES

BZY88 Series
400mW

3.3V -33V, 5% llp
1.5W range 25p
10W range 45p

TIL20938p
HP5082 28p
MA2082R 20p

09812 60p
NE555 Timer 80p
BNC PLUGS at 35p
each
UHF (N) PLUGS at
5Clp each

UHF VSWR probes
ex UHF
trans -n fitters £5 each
+ 8%VAT

'All the above are new
in original packets.
Please add 8% VAT
P&P 30p

'POTENTIOMETERS
Linear or Log
Rotary Pots
Rotary Switched
Single Double
17p 45p
25p

LINEAR I.C.s ** SPECIAL OFFERS **
LM304 Neg Voltage MINIATURE MAINS TRANSFORMER. PRI240V

Reg. £2.10 SEC. 12V. 100Ma Menu+ Hinchley. Size 36 x 45 x
LM309K 55. 1401° 40mm. F.C. 53mm

Voltage Reg. Price 1.65. 100 80p ea. 1,000 50p ea. 10,000 40p
£2.10 ea. 8%VAT.

LM 7230 2.375 MINIATURE MAINS TRANSFORMER. Primary
115/240v150,nA Sec. I 8v / 250 Ma at 80p ea. + VAT &

Voltage Reg. postage 33p, 8./o VAT.
E1.05, MULLARD POT CORE TYPE FX2241 at 60p ea. +

MFC4000 250mW 33P pp. 8.4VAT.
Audio 75p, 24V D.C. SOLENOID by MAGNETIC DEVICES 60p

TBABOO 5Watt each. 21/2 long x 61) x %in. + 8% VAT.

Audio 99p 240VA.C. SOLENOID. Reversible operation; twin
109C Op Amp ' mil. Size approx. 21/4 x 115 x 11/4in. 90p.
74001.C11.10L I

2995 91_14L'arkredked°C27501 rntraW Znsisetonr:

£1.00
r diodes, 4.7V, 5.1V.

6.2V, 7.5V, 9 1V, 10V, Measured and tested E1.00
747C Dual Op Please stage voltage required.

Amp E1.20 50 GE Diode 0.447 equivalent E1.00
7480 Op Amp 84F 600V WKG PAPER CAPACITORS, ideal for

Strobe Constructors £1.50 each + 8% VAT + 33p
ZN°41'41-8adio I.C.

£1.25
TAD 100 Radio I.C.

Filter £1.90.
CA3014 £1.55
CcAA3300218 E1.00

£1.20
CA3036 £1.00
CA3046 95p
CA3304785 £2.35
CA E1.60
CA3089E £1.90
CA3090Q E4 85
MCI 303L E2.20
MC1310P £2.80
,51,11,7e6.0 213clI Swat

5476660 EQ
TBA120 65p

post
Many other values of PAPER CAPACITORS in stock.
Phone for details.
JACKSON AIRSPACED CAPACITORS to suit Vain.
spindle

1005F Two Gang at 55p + 25%
500pF Two Gang at 75p + 25%

MULLARD TUBULAR CEREAMIC UHF TRIM-
MERS (PROFESSIONAL)

Type 092 0.8-2.2p
801 0.8-2.2p Price 10p ea
991 0.5-1 3p

25% vAT;QTY DISCOUNTS 12+10%, 25+ 15%, 100+ 20

** SPECIAL OFFERS
MULTICORE CABLE. 20 way
14/0076 + Screen at 70p per yard +postage by
weight
MULTICORE CABLE. 25 -way, individually
screened, 14/0076. £1.00 per yard +VAT.
Postage by weight.

3 CORE PVC INSULATED MAINS CABLE.
GREY ML6650, 3x7I 0 2mm Price
100,E4.50. 1.000m -E35. 10,000m -E330.
METAL OXIDE RESISTORS TR4/5/6 in
ock All values 1 -oft price 3p each. Discount on

qua nOty.

10 TURN TRIMPOTS by Bourns, Mec, Paint°,
etc. All values in stock 50p each. Discount on

%quansty

**
KOKUSAI MECHANICAL FILTER, 455 Kc/S,
6 Kc/S overall. Ideal for A.M. E5 each INC VAT.
Postage 33p each.

TRANSFORMER 240V A C Primary
1185-0-1185V at 360Ma Secondary C12+8%
VAT -F£1.50 postage.-

OMRON OCTAL RELAY 240V A.C. 3P c/o
75p each -k 8%VAT

SLEEVING 2000 pieces approx. oze 91" x

2mm Price El +33p P&P+VAT 8%

FREE basic short form list available. Sae

METAL BOXES .8% VAT
ALUMINIUM BOXES IDEAL FOR VEROBOARD

WITH BASE & P.K. SCREWS
A87 21/4" Long 5" Wide 112)" high 55p
ABB 11/2" 55p

4480910

2l/4" 11/2" 55p

AB13 6"

51/4" 11/2"

2/'''' 2 1"'

65p
' 50p

55p

4489112 3"
1 4"

2

4" 2" 77p
7" 5" 21/2" 90p

£1.16
£1.32

4Y" 3" £1.10
AB18 12" £1 .32
AB19 412" £1.80

ALUMINIUM BOXES WITH SLOPING TOP
PANEL -IDEAL FOR PRE -AMPS, ETC., USING

.SLIDER CONTROLS
AB20 8" Long 9" Wide 31/2" High at back £2.20

2" High at front 6" Slope to front
With P K Screws

4821 As above but 10" Long £2.20
AB22 As above but 12" Long E2.60

Where the facts are
Hi-Fi Year Book tells you everything you need to know about Hi-Fi equipment on the
market -what it does, who makes it, what it costs and where to buy it. The directory
section alone lists prices and specifications of over 2,000 audio products. Included

are authoritative articles by leading experts on the latest Hi-Fi developments and their
application. So if you want information like you want Hi-Fi, order your copy today -

before it sells out!

HI Fl YEAR BOOK 1976
Available direct from the publishers at £2,35 inclusive
or from leading booksellers & newsagents price £2.00.

ORDER FORM
To: Room 11, IPC Electrical -Electronic Press Ltd., Dorset House,
Stamford Street, London SE1 9LU

Please send me copy 'copies of Hi-Fi Year Book 1976 at
£2.35 per copy inclusive. I enclose remittance of £
(cheque P.O. payable to IPC Business Press Ltd).

Name (please print)

Address

Registered in England No. 677128 Regd. Office Dorset House, Stamford Street, London SE1 9LU
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DATA AND

COMMUNICATIONS

TERMINALS
Teletype 28, 32, 33, 35, 40

TermiNet 30, 300 & 1200 (30 and 120 cps)
Teleterm 1030 & 1132 (portable 30 cps

with integral coupler and RS 232C)
Other page printers (by Siemens, ITT Creed, etc.)

TermiNet 120 line printer

* Spares, repairs, overhauls and maintenance
* Other types and models available

* Refurbished units also available
* Short and long period rentals

* Minicomputer interfaces
* Quantity discounts

* Immediate delivery

TELEPRINTER EQUIPMENT LTD.
70-80 AKEMAN STREET,

TRING, HERTS., U.K.

Telephone 0442-82-4011
Cables RAHNO Tring

 
Telex 82362
A/B Batelcom Tring

WW -113 FOR FURTHER DETAILS

FREE Brochure

on New K ITS
Whether professional

student teacher or amateur
the field of electronics can open

up a new world for you.

CROFTON don't just sell kits, we offer
you a technical back up service to ensure
your success

The following is a selection of some of the
more popular kits.-

* MuIlard CCTV Camera* PE CCTV Camera* PE Rondo QuadraphonK Four Channel Sound
IDesigner Approved* Electronic Ignition* Sound Operated nosh* PW Tele.Tennts Game

UHF Modulator
It Bench Power Supply* WObbuldlOr* All FTI Top Promcts* Many of the Elektor Prcsects

NOTE PCBs for most published Protects available to III I"r

CROFTON ELECTRONICS LTD
Dept.D, 124.Colne Road,Twickenham,
Middx. 01. 898 1569

WW -026 FOR FURTHER DETAILS

STEREO IC DECODER
HIGH PERFORMANCE PHASE LOCKED LOOP

(as in 'W.W.' July '72)

MOTOROLA MC1310P EX STOCK
DELIVERY
SPECIFICATION

Separation: 40dB 50Hz-15kHz Distortion: 0.3%
I /P level: 560mV rms 0 / P level: 485mV rms per channel
Input impedance: 5ok0 Power requirements: 8-14V at 16mA

Will drive up to 75mA stereo 'on' lamp or LED.
KIT COMPRISES FIBREGLASS PCB ONLY

(Roller tinned). Resistors. I.C., Capacitors,
Preset Potm. & Comprehensive Instructions £3.98
LIGHT EMITTING DIODE RED
Suitable as stereo 'on' indicator for above GREEN

MC1310P only £2.15 plus p.p. 10p

WHY PAY
MORE?
post her?
29p
59p

NOTE
As the supplier of the first MCI 310P decoder kit, of which we have sold literally
thousands, our customers can benefit from our wide experience.

V.A.T.
Please add V.A.T. to all prices

Fl -COMP ELECTRONICS
PORTWOOD INDUSTRIAL ESTATE, CHURCH GRESLEY

BURTON -ON -TRENT, STAFFS. DE11 9PT

cases
anodised

The West Hyde prestige case
The smartest of the West Hyde cases, all
anodised aluminium, with top and bottom
panels only: in black PVC -covered steel (plain or
louvred). Free standing or 19" rack mounting with aluminium
brackets. Supplied ex -stock. fully assembled with Pozidriv screws.
BRIGHTCASE MARK II
BC212 (31/2" Whole Rack £16.35
With 1/2 panels £16.90
With V. panels £17.65
BC222 (31/2" Half Rack) £15.10
With VI panels E15.64
Rack Brackets 31/2" . 86p per pair

51/4" £1.22 per pair

No extra charge for Louvres - Add L
Prices incl. panels, P&P, VAT, and expanded polystyrene pack

dia.
3/4" PC/A to I

4i" PC/A to I

1/2" PP/A
1/2" PP/A

type
S type

leads
6"

30"
6"

30"
none
none

a91

BC312 (51/4" Whole Rack) . £17.43
With 1/2 panel £17.98
With 1/4 panel £18.79

£16.18
With V. panel £17.01
BC322 (5'/a" Half Rack)

10 off 100 off

Prices correct Oct 75.

Brightlife neons
(illustrated are
PC/A or C, PC/F,

PC/E. PC/G or I.

PP/A or 8, Q and
S) are brighter and
give an average
of 25.000 hrs. life.
The 0.5" dia. are red
or white, the 0.375"

red. amber or
these have

cap shapes
may be sup-

for 115. 240V
PP neons in

440V

volts
110 or 160-260

incl. P. & P.
£.193 ea. £.182 se.

are
white:

110 of 160-260 E.215 ea. £.204 es. three
110 or 160-260 C.193 ea. E.182 ea. and all
110 or 160-260
110 or 160-260

E215 ea.
£.319 ea.

£.204 ea.
E.297 ea. plied

£.253 ea. E.231 ea. or the

Add 8% VAT. Min quantity each type 10 off. Prices correct Oct.
1975.

A smart miniature
case in tough, rigid,
high -gloss black
ABS. Front panels
in either aluminium
or white PVC/Steel.
Built-in slots for PC
cards, dividers, or
screens. Chassis or
PC boards can be supported on ''P"
clips for internal pillars. Excellent
as encapsulation boxes.

M2 65mm x 100mm X 50mm 21" X 31" x 2"
M3 100mm X 130mm X 50mm 3f"
Prices include P. & P. and VAT. Less for quantities
Also available without panel and screws. Prices correct October, 1975.

110, 240, and
with 6" or 30" leads.

corm handles

(1) No. 265.55. Anodised aluminium
centre bar. Black plastic brackets with
moulded -in core. 77mm @ £1.31. Five
more sizes tip to 254mm.
(2) No. 281 1 Nylon 112mm. Load 50Kg
@ 59p.
(3) No 277. Ali. ground polished
anodised 88mm. @ E1.27. 120mm. @
E1.43.
(4) No. 268 Satin ali, 57.5rnm £1.27;
102mm, @ E1.37; 146.5mm @ £1.57.
(5/6) No. 250 Black nylon very comfor-
table 75mm. @ 38p.
110mm. @ 56p. 155mm. @ 88p.

CONITIL
MOD 2

The design of these cases permits the instrument
to be built or serviced within their external panels. 48 shapes.
Low cost. Blue PVC/steel with grey PVC -coated aluminium panels.

A

C

K

Width Height Depth 1 off

4.5"
9"
9"

13"
13"
r8"
18"
18"

3" 6.5"
7" 65"

6.5"
3" 6.5"
7" 6.5"

10'. 6.5"
3" 6.5"
7" 6.5"

10" 6.5"
3" 6.5"
7" 6 5"
0" 6 5"

E5.14
E6.05
E7.35
E7.35
E8.08
E9.53
E8.08
E9.53
E10.67
E9.53
E13.11
E16.17

Width
M
N

0

O 9"
R 9"
S 13"
T 13"
U

18"
W 18"
X

Height
3"

3"
7"

10"
3"
7"

10"
3"

10"

1 off 10 off
59p 50p
75p 65p

Prices
include

VAT.

Less
for

quantity.

Prices correct
October 1975

Depth 1 oft

13"
13"
t3"
13"
13"
13"

13"
13"
13"
13"
13"
12"

Mod -2 in Woodgrain finish or Bieck. in sizes A, B, C, D. E, N. G, F. H. J, I, K & L
Prices as for one price up on Mod -2, e.g. Mod 2A Woodgrain or black is E6.05

Prices include screws, rubber feet. one or two chassis according to size. P&P and 8% VAT
Mee or phone for our latest catalogue. Prices correct October. 1975

NFW POSTAL INCREASES NOT INCLUDED

WEST HYDE

E8.05
E8.08
E10.67
£8.08
£10.67
E13.11
E10.67 .
E13.11
£16.17
£13.11
E16.17
E19.11

WEST HYDE DEVELOPMENTS ltd. Ryefield Cres , Northwood Hills, Northwood. Middx HA6 INN
Tel: Northwood 24941/26732 Telex' 923231

WW - 094 FOR FURTHER DETAILS
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ELECTRONIC BROKER
SIGNAL SOURCES

FM AM SIGNAL GENERATOR TYPE 20211
ssupe gen- -

erator in grade
one condition,
F.M., A.M.,
C.W. & pulse
coverage 54 to
216MHz.
Used to test-

s* erg and call-
bration of_ . .

.F.M receiving systems, V.147F/, T.V:,
and general Communications. Freq. range
54-216MHz + 2 Bands. R.F. stability
0.01%. R.F. output 0.1 0/-0.2V. V.S. W.R.
1.2. Signal to noise ratio 50dB below 10KHz.
Dimensions 163/4" x 101/4" x 183/4".
PRICE NEW OVER £1,000!

OUR PRICE £495

ADVANCE
Audio Signal Generator HIB 15Hz-50 KHz,
200µV-20Vm_t 2dB. Sine Wave & Square
Wave £65
Audio Signal Generator JIB 15Hz-50KHz
0.2V-2 5V 165
VHF Square Wave Generator SG21
9KHz-100MHz. Max 0/p 2V 135
Signal Generator D1 139
A.F. Signal Generator J.2E 15Hz to 50K Hz in 3
ranges Cal. Accuracy ± 295 + 1Hz; Output
250mV to 25V variable. Overall distortion at
full Power output above 100Hz is <2% . 165
A.F. Signal Generator J.2B £45
A.F. Signal Generator J.2 £35

AIRMEC
Signal Generator 702 30Hz-30KHz in 3 bands

£60
Signal Generator 701 £60
H.F. Signal Generator 201 30KHz-30MHz in 7
Bands. Int.Xtal calibrator o/p level variable

ohmlimpidence frit. Mod. at
1KHz. Ext. Mod 30Hz-10KHz . . £75-1115

-GENERAL RADIO
1218-A P.O.A.

Unit O-scillator. Generel Radio Type 1204t.
'Freq. 250-920 MHz. Accuracy 1% Drift (1.29(i,
Output into 50 ohms = 150 MW with PSU
1201 - CQI 8 as illustrated . E2115

HEWLETT PACKARD
U.H.F. Signal Generator 614A 900-2100MHz
1% Accuracy. Output 0.1uV-0.2V into 50
ohms. Modulation: CWlnt. or EXT. FM & Pulse
S.H.F. Signal Generator 618C 3.8-7 6G Hz ±
1% 50 ohms 1550
Signal Generator 8088 10-400MHz
(5.1W -0.8V
Signal Generatoi-08E £625

Signal Generator 612A 450MHz-1230MHz

Audio
& Ext. A.M. 50 ohms £495

Audio Oscillator Type 201C. 20 Hz -20 KHz.
0-40 dB in 10 dB steps. Distortion less than
0.5%. Also 200 CD & 2008 ..... £95
Audio Generator 206A 20Hz-20KHz. Calibra-
tion accuracy ±2%. Distortion < 0.1% at
frequencies above 50Hz and < 0.25% from
20Hz to 50Hz. 0/P Attenuators 111 dB in 0.1
dB steps £145
Audio Oscillator 201 C 20Hz-20KHz. Calibra-
tion Accuracy -±1%. Output (600 ohms) 3W
Max. Distortion 0.5% £95
Audio Oscillator 202C 1Hz-100KHz Cal.
Accuracy ±2%. Max. Distortion 0.5951iboVe
5Hz) 0/P Impedance 600 ohms £95
MARCONI INTS.

Phase/AM Signal Generator TF 2003.
0.4-12 MHz. Bargain price - super condition

£150
FM/AM Signal Generators

TF995A £185
TF995A/2 £225
TF995A/ 2M £385

FM /AM Signal GeneraiciiTF 995A/35..1.5
Mhz-220 N1HiT 24V=2-0-0InV. -SuPerb
condition £385
U.H.F. Signal Generator TF 1060/2.

,450-1200 MHz. 0.150-447mV. Sine and
pulse mod. facilities £420
U. H.F. & S.H.E. Sion& Gneatto_r TF 10513.,
1600-4000 MHz. 0.10-445mV . £295

PULSE GENERATORS

ADVANCE
Double Pulse Generator PG.56
Pulse Amplitude 0.1V -10V. Sq. wave 0-10V.
Rise Time lOnsec. (typically) 187.50
Pulse Generator PG.55 P O.A.
'Modular Pulse Generator' Advance Type
P0.52. System of 5 Signal generating &
Processing units. Repetition freqs. up to
20MHz & Output pulses to 20V (50 ohms)
Rise & Fall times 5nsec. Its versatility enables
the production of complex pulse & ramp
waveforms not obtainable from conventional
pulse generators £250

SWEEP GENERATORS

'HEWLETT PACKARD
Sweep Oscillator 692D 2-4GHz . £495
"Sweep Oscillator 6938 4-8GHz . -095

VOLTMETERS

MARCONI INSTRUMENTS
TF 10416 V T.V.M.AC. DC and
Ohms 165480
Sensitive Valve Voltmeter TF 1100 £85

HEWLETT PACKARD
D.C. Vacuum Tube Voltmeter 412A
lmV-1000V 1% Accuracy. Can also be used
as Ohmeter & Ammeter £75
VTVM. 400D lmV to 300V FSD. 12 ranges
10Hz to 4MHz. 2% accuracy. Input
Impedance 10Mohms £85
VTVM. 4001. Logarithmic version of 400D.
Reads RMS value of sine wave. Log. voltage
scale 0.3 to 1 & 0.8 to 3, Linear dB scale.
Input Impedance 10Mohms £90
PHILIPS
L.F. Millivoltmeter GM 6012 165
H.F. Millivoltmeter GM 6014 155
D.C. Microvoltmeter GM 6020. £60

ADVANCE
Voltmeter VM 80 AC Volts 0-500. DC Volts
0-1500V. R 0-1000 Mohms £45

INSULATION TESTERS
EVERSHED & VIGNOLES
Circuit Tester Ohmeter 0-3 ohms 0-39 Ohms

£18
Circuit Tester Ohmeter. 0-1000 ohms,
100-200 kohms £18
Megger Series +II 250V £12
Megger Series III Mk. 3 250V £20
Megger 250V 120'
Battery Meggei 500V £37

TELEPHONE
TEST EQUIPMENT

'Siemens Level Meter 3D 335 10KHz-17Milz.
Complete system by Siemens. Comprising:
3W.518 Level Oscillator. 3D. 335 Level
Meter, 3W.933 Sweep Attachment, 3D.346
Screen Level Tracing Receiver P.O.A.
Siemens Level Meter 3D.332, 0.3-1200KHz.
Level Oscillator 3W.29. 0.3-1200KHz P.O.A.

Octave Filter 74143A. 37.5-12,800Hz. For
analysing noise and interference on comms.
systems, particularly useful with 74142
psophometer P.O.A.
Selective level Measuring Set 741848
60 1364KHz P.O.A.
Measuring Set 74831 A P.O.A.
WANDEL & GOLTERMAN
Level Transmitter TFPS 42
1OKHz-14MHz £375
Level Meter TFPM 43 10KHz14Mblz £375

Wendel 5' Golterman VZM. 2. Distortion
measuring set for phase & amplitude mod. For
multighannel FM Radio Systems up to 12MHz
Base bands £466
MARCONI
Sine Squared Pulse & Bar Generator
TF.2905/8 £225

COMPONENTS
Numeric Tube
B 5853 0-9
Digit 1 4"
height Brand
New £1.00

Also Alpha
Numeric Nixie
Tube

B 7971 Displays alphabet & 0-9 numerals
99p

OSCILLOSCOPE
TEST EQUIPMENT

TEKTRONIX
FWG'enerator Type III. 0:ttisec risetiine7-
Amplitude ± 5V. 30 to 250 nsec. difference
between trigger and output pulses £60
Time Mark Generator 180A £85
Pulse Generator 109 0.25 nsec. Risetime
0-55V Calibrated variable amplitude. Impe-
dance 50 ohms .. £35
Pre -trigger Pulse Oenerator III 1110.

MISCELLANEOUS

Transfer Oscillator Type 7580HBy Beckman.
DC-15GHz with counter, 7.5MHz-15GHz

.without counter. Sensitivity 100mV (R.M.S.)
MARCONI i£350,
Distortion Factor Meter TF.142F. Fundamen-
tal Freq. Range 100Hz-8KHz. Dist. measure-
ment ranges 0-5% & 0-50% £60
Portable Recener Tester TF.888 / 3,
70KHz-70MHz, Xtal check OOKHz & 5MHz,
1KHz A.F. Oscillator, A.F. Power 10mW.
100mW & 1W £69
Wave Analyser TF 455E £95
Noise Generator TF 1301. 200-1700 MHz

£60
Amplitude Modulator TF 1102. Basic Carrier
Frequency Range 100KHz-300Mhz/ 500MHz
CVV or FM output of any conventional signal
generator can be amplitude modulated,
including sine waves, square waves pulses,
picture signals £25
SOLARTRON
Resolved Component Indicator VP
253.3 P.O.A.
Low Freq. Decade Oscillator OS 103.3 P.O.A.
EKCO INSTS
(Nucleonics)
Ratemeter N.6008 P 0 A
S.T.C.
Level Measuring Set 74307A ..... P.O.A.
RADIOMETER
1MHzb2 Capacitance Comparator Type CMB

P 0 A.
BELL
Gaussmeter 120 P 0 A
HEWLETT PACKARD
Microwave Link Analyser 3701 / 0E2200/ 003

Distortion Analyser 380C P 0 A
Ratio Meter 416B P.O.A.
Univerter 207H (for use with 202H and J
Generators) P 0 A
MUIRHEAD
Facsimile Transmitter Receiver Type 900.
Easily convertible to receive weather pictures
from satellite systems £850
SAVAGE
Amplifier Mark II Star Model 1 KM2Z, 1 KW
output. Freq. 50-10 KHz. Good condition
WAYNE KERR £1850.
Video Noise Level Meter M 131 . . £75
B.P.L.
Component Comparator CZ457 / 5. P.O.A.
AIRMEC
Modulation Meter 210 £75
Modulation Meter 210A £135
HEWLETT PACKARD
Time Domain Reflectometer 140A +
1415A . £750
Trolley for 1 75A scope . . £50
Digital Recorder 561B £150
MARCONI -
Blank & Sync. Mixer TF 2908. £95
VHF/UHF Probe TM 9650 (New) £30
TEKTRONIX
Scope Camera C-13 P.O.A.
MUIRHEAD
Various Pametrada Analysers P.O.A.
SOLARTRON
Analogue Tutor TY 1351. Ask for details

P.O.A.
AC/DC Converter LM 1219 £200
P.R.D.
Noise Generator 904A P.OA.
TELEMAX-SOUTHERN
TD1 Freq. Meter/Generator. 10KHz-3000
MHz P.O.A.

POTENTIOMETERS

Manuf.
Relcon
Relcon
Beckman
Bourns
Boums
Beckman
Beckman
Relcon
Beckman
Borg
Beckman

Type
0705/1001/A
0705/05/F11
7246/5019
35005-2-500
35005
A/ S303
72212/5
0710-1-1-001A
A
KS1302512
7223

Turns Value
5 100 ohm
5 200 ohm

10 50 ohm
10 50 ohm
10 1K
10 5K
10 10K
10 10K
10 20K
10 20K
10 50K

Price
£1.75
E1.75
£2.00
£1.95
£2.00
£1.00
£2.00
£2.00
£3.00
£2.00
£3.50
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he test equipment people
ome and visit Europe's first Electronic
strumentation Centre

9-53 Pancras Road
ondon NW1 2QB
el: 01-837 7781

Next to KING'S CROSS ST. PANCRAS
OSCILLOSCOPES

& PLUGS INS

TEKTRONIX
MAIN FRAMES

546 £275
547 £325
585A E350
661 P.O.A.

PLUG INS
IAI 10AI L

IA2 82,.M
CA 80,.Q
2A61 86,.R
2A63 B ,.S
2B67 D T

3A6
3B3
3T77

PLUS OTHER PRICES ON REQUEST
HEWLETT PACKARD

 ".%

Model 130C 200JAV/cm Oscilloscope. This
scope is a versatile all purpose instrument for
laboratory, production line, industrial process
measurements and medical applications. The
outputs of rf detectors, strain gauges,
transducers, and other low level devices may
be viewed directly without preamplification.
The Model 130C is easy to operate even by
inexperienced personnel. Specification: Time
Base: Range- 1 vs/cm to 5 s/ cm, 21 rirgei-
in a 1,2,5 sequence; accuracy ± 3%; vernier
provides continuous adjustment between
steps and extends the 5 s/cm step to at least
12.5 s/cm. Automatic triggering (baseline
displayed in the absence of an input signal).
Vertical and horizontal amplifiers. Bandwidth:
d.c. coupled, dc to 500 KHz; ac coupled
(input), 2 Hz to 500 KHz; ac coupled
(amplifier), 25 Hz to 500 KHz at 0.2 mV/cm
deflection factor £175
Sampling Scpe 1858 DC -3 5 GHz £395
AVAILABLE SOON:
HEWLETT PAKARD
1700A- 35MHZ £385
1707A - 75MHZ E700
1710A - 150MHZ £900

TEKTRONIX
RM 503- X -Y £200
549 £800
100 £425

SPECTRUM ANALYSER PLUG IN

TELEQUIPMENT
Dual Beam Scope D31R DC-6MHz E75

JUST
OUT !

The most
Comprehensive
Test Equipment
Catalogue ever
compiled in the U.K.
FREE COPIES now avail-
able for U.K. companies.
Please apply on
letter -headed paper.
Private individuals please
remit 50p towards cost &
carriage.
Overseas Customers
please remit £1 for air-
mailed copy.

POWER SUPPLIES

LMB 100 - RV I/ P 240V 0/P 100V ± 5%
DC 0.37A £70
LMFA 24-0V- V I / P 240V 0/P 24V ± 5%
13A £120
LMD 20 I /P 115V 0/P 20V ± 5% 7A £75

ALSO OTHER TYPES & MAKES

X -Y & U/V RECORDERS

ADVANCE
X Y Recorder HR.92/ 1
'BELL & HOWELL
U.V. Recorder 5/127, without Galvo s
BRYANS
X -Y Recorder 20021
ELECTRONIC ASSOCIATES
Vari.Plotter

£150

£225

£195

E145

MULTIMETERS
SUPER -
TESTER
680R
ICE
20,000
Ohm
per
Volt
sensi-
tivIty.
Fully

screened against external magnetic fields.
Scale width and small case dimensions (128 x
95 x 32mm). Accuracy and stability (1% in
D.C., 2% in A.C.) of indicated reading.
Simplicity and ease of use and readability. Full
ranges of accessories. 1000 times overload.
Printed Circuit board is removable without.
de -soldering. More ranges than any other
meter. Ask for free catalogue £18.50

0 0 n 0 o 0 o 0

RA6MESIM BEIMMON

00000 a 000000

FANTASTIC NEW
MICROTEST 80.
MEASURES

ONLY

90 x 70 x 18mm
Electronic zero 0

Amazing Value at f 11.95
8 fields of measurement

and 40 ranges

PRINTED CIRCUIT
BOARD IS REMOVABLE
WITHOUT SOLDERING

Wits d.c.. S rang.: 100mV. 2V. 10y, 50V 200V.
1.000V (201(0/V). 2% precision on d.c end a.c.
Volta a.c. 5 rang.: 1.5, 10V. 50V. 250V. 1.000V
(4k0/V).
Amp. dc. 6 tarmac 50i.A. 500oA. 5mA. 50mA.
500mA. 5A.
Asap. a.c. S ranges: 250mA, 2.5mA, 25rnA, 250mA.
2 5A.
Ohm 4 ranges: Low O. 0 X 1. 0 x 10. 0 X 100
(frOrll / 10 di 0 until 5M0),
V Output 5 anew: 1.5V. 10V. 50V. 250V. 1.000V.
Dacibala 5 ranges: +6dB, +22dB, +36dB, +50dB,
+62dB
Capacity 4 rang.: 25uF, 2500F, 2.5000F
25,000uF.

Accessories (extra) available to convert
Microtest 80 & Supertester 680R into
following: SIGNAL INJECTOR. GAUSS
METER. ELECTRONIC VOLTMETER, AMPER.
CLAMP. TRANSISTOR TESTER. TEMPERA-
TUR E PROBE. PHASE SEQUENCE

;INDICATOR -- Send for details.

MORE RANGES
FOR LESS
M ON EY!
AC/DC Multi -
meter type
U4324. A -DC
0.06 -3 A - 6 ri

Ranges. A -AC
0 3 A - 5

Ranges. V -DC
0.6-1200V - 9
Ranges. V -AC
3-900V - 8
Ranges. Freq.: In
the range of 45 to
20kHz. Resis-
tance: 500 ohm
to 5 Mohm - 5
Ranges Decibel:
--10 to +12dB.
Accuracy: ±2.5%
All above Multimeters (except AVO) are Mand
new.

POST & PACKING 50p

DC +4% AC D -
mensions 167 '4

98 x 63mm.
Only £0.5b

DIGITAL VOLTMETERS

*I Of

D.C. Digital Voltmeter. Solartron Type
LM.1420.2 2.5uV-1 KV in 6 Ranges. 0.05%
DC Accuracy. 250KHz Counter Facility £235
D YNAMCO
DM.20225 10pV-2kV. Max. reading 39999.
Accuracy 0.02% £245
D.V.M. DM2001 Mk. II £125
D.V.M. DM2004 £95
SOLARTRON
Autoranging Digital Voltmeter 'LM 1480.
Accuracy: 0.005%. 10t,V - 2kV DC.
Resolution 1 part in 30.000. 20,000 M input
resistance. 6 Operating modes. Long term
accuracy stability. Suitable for the Standards
Room. Laboratory or Industrial uses.

RECORDERS
RECORD
ELECTRICAL
Single Pen Recorder. 3"
chart sensitivity 1 mil-
liamp chart speed 1 and
6" per hr. Size 8" x 11"
x 6". Offered complete
with pen assembly. List-
ed at over E120 - this
month's special price due
to bulk purchase.
500u A version . £50

ELECTRONIC BROKERS LIMITED! =N4A member of the

Carriage and packing charge extra on Please note: All instruments offered are secondhand and
all items unless otherwise stated. tested and guaranteed 12 months unless otherwise stated.

1

SPECIAL OFFER
High
Precision
Miniature
Motor
1 .5V -4.5V DC
MOTOR

Suitable for Tape Recorders. Toys etc. 1001
uses. BULK OFFER.

Minimum Order 10 Pieces
10 £2.00
100 £15.00
1,000 £120.00-
10,000
25.000

E1,000.00
P.O.A.

hown on these Pagesare just a fewsamples
of our hugestock. If the item yourequire

is not shownplease'
give
us a
ring.

EB Group

ADD 8% VAT TO ALL PRICES

I-
7778
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Designer-approved

TEXAN AMPLIFIER
AND TUNER KITS
,,.from Henry's Radio. The Sole UK Distributors.

Here's your opportunity to build the superb Texan amplifier and tuner! Designed
especially for Henry's by Richard Mann of Texas Instruments, the Texan amplifier
was featured in Practical Wireless. Through bulk buying, Henry's are able to offer
both these kits of quality components at low cost. Naturally, as sole appointed UK
distributos, Henry's offer a full after sales service - so if your kits don't result in
properly functioning units, we'll help you sort them outs.

TEXAN AMPLIFIER
Incorporating fully integrated stereo preamp and power amp, with 6 IC's, 10 transistors,
6 rectifiers and zener diodes.'Plus stabilised, protected circuitry; glass fib pcb; Gardeners
low -field low -line mains transformer; and
all facilities and controls. Slim design,
chassis 14rx 6"x 2" overall.
Professional appearance and
performance. 20 watts per
channel RMS, less than
0.1% distortion at 1 kHz.

KIT PRICE
£29.50 -.v.,

£1.00 p 6p.
Built 0 tested £39.50 inc. VAT
y 00p6O:

TEXAN TUNER
Featuring ,a, cap tuning and phase
lock loop decoder in a professionally
designed circuit, this tuner has a
glass fibre pcb; built-in AFC; 9
transistors, 1 IC, 9 diodes; and a teak
cabinet. Aerial sensitivity 2.5 uV;
stereo separation 40 dB; frequency
response on stereo 20 - 15,000 Hz ±
3 dB (upper limit set by transmitter),
on mono 20 - 22,000 Hz ± 3 dB,
Circuit can be altered to cover
amateur and aircraft bands. Mains
operated.

KIT PRICE £25.95
inc. VAT+£1.00 p &P.
Built &tested £30.95 inc. VAT
+£1.00 par,

ELECTRONIC FOOTBALL & TENNIS

VIDEO SPORT
ON YOUR OWN TV
Play three exciting electronic ball
games 1111 FOOTBALL  TENNIS
 HOLE IN THE WALL on your own
TVi Just plug Video Sport into the
aerial socket of your TV and away you
go. Completely sate for you, your
children and your TV. Mains operated.

NEHRY5 404/6 EDGWARE ROAD
LONDON W.2 01-402 8381

LOWER SALES FLOOR
231 TOTTENHAM COURT ROAD LONDON W.1 01-636 6682
NEW MIDLANDS STORE

94/96 UPPER PARLIAMENT STREET, NOTTINGHAM 0602-40403

All mail to Henry's Radio, 303 Edgware Road, London W.2

Benefit from our 30 years' experience
in retail electronics!

P. F. RALFE
1 CHAPEL

Phone 01-723ST. 8753LONDON

NW1.

SIGNAL GENERATORS 0- :'-
t - *-

MARCONI TF80ID/IS. 10-480 mHz P.O.A. ..

MARCONI TF80IB/2S. 10-480 mHz £225.
HGN NIS3 /U. 9.7-1 1.9 and 77-109 mHz. AM/FM.
ADVANCE SG63D. AM/FM 7.5-230mHz £125.
RACAL/AIRMEC 201A. 30kHz-30mHz. As new. P.O.A. .

ADVANCE SG2I VHF Square -wave generator 9kHz-100mHz. £25.

OSCILLOSCOPES 0
SOLARTRON CD1400 DC-15mHz.
COSSOR CDU110. DC-80mHz. .i .
TEKTRONIX 545A with CA unit. DC-30mHZ. Price
only £295.00
TEKTRONIX 531 DC -1 5mHz with L type plug-in
TEKTRONIX 535 DC -1 5mHz with L type plug-in
TEKTRONIX 5456 DC-30mHz with "CA' plug-in.
TEKTRONIX 585A. DC-80mHz with type 82 plug-in.
TEKTRONIX 6548. Storage oscilloscope.
TEKTRONIX 502. 200uV. Sens. X -Y.

_TEKTRONIX C27 Polaroid Camera. Series 125 with 560 series adapter.

MISCELLANEOUS TEST EQUIPMENT
MARCONI TF1400S double pulse generator with TM6600/S secondary
pulse unit £105. ...
MARCONI TF791D deviation meter, 4-1024mHz. 0-100kHz deviation.
MARCONI 455E Wave Analyser £120.
MARCONI TF2600 Valve Voltmeter 1 mV -300V. Excellent. £75.
ROHDE & SCHWARZ USVD calibrated receiver 280-940mHz (4600m Hz)
LEVELL TG200 DM. RC Oscillator, c/w case, £65.
ROHDE & SCHWARZ URV milli -voltmeter BN10913 (late type)
1mV-10V. With 'T' type insertion unit, free probe and attenuator heads.
'1kHz-1,600mHz. £175.
COSSOR 1453 True RMS milli -voltmeter. Excellent. £75.
AIRMEC TYPE 210 modulation meter. Excellent condition.
ROHDE & SCHWARZ -SCR"' V.H.F. Signal Generator 1000-1900 mHz.
MARCONI type TF936 Impedance Bridge. £85.00.
GERTCH Phase Angle V. Meters. Range 1 mV -300V, in 12 ranges.
SOLARTRON oscillator type CO 546. 25Hz-500kHz. £30.00.
GAMBREL' Precision 4 Decade Resistance Box. 1-11, 110 ohms
£24.50.

BOXER INSTRUMENT
FANS
Dimensions 4-5 x 4-5 x I:5 ins.
Very quiet running, precision fan
specially designed for cooling

GENTS/FRIEDLAND fire alarm
bells. Operating voltages 12v dc/24v
dc All in as new condition and tested
before despatch Sizes 6/8/12 inch.
Prices £4.80, E5.20 and £6.50 resp.

electronic equipment, amplifiers
etc. For I AC operation-
(practise is to run from split
primary of mains transformer or
use suitable mains dropper). CC
only I I Watts. List price over CIO
each. Our price, in brand new

COMPUTER PERIPHERALS. Tape
punches. 8 hole by Westrex and other
well known manufacturers. Tape
readers by Elliot. All virtually brand
new. Prices are better than one half the
maker's. Write or phone for quotation_

condition. is 14.50. An exceptional buy enables us to offer

POWER SUPPLIES
WEIR Electronics modular unit.
Model OCAR. Regulated & sta-

.bilisea. 0-7V @ 2A. £9.50..

stabilised and regulated power supplies
by APT at a very cheap price. 16-24v
dc ® 10 Amps, and 8-10v de @ A.
Both supplies are extremely stable with
low ripple voltage. Price each £18.50
-I- carriage.

Centrifugal blowers by WOODS. 8 inch
snail type. Outlet 23/4 x tin. 24V DC
2 8A. 2400 r.p.m. Grey stove finish

DEAC Nickel -cadmium batteries type
20000K. 6V 2AH. 85mm x 50mm
diameter. £2.50.

All brand new. Price is E10.50 +
carriage.

GEC Courier Walkie-Talkies. 3 Chan -
nel. Re -chargeable batteries. Mid -
band £55 pair

MANY TYPES of RF plugs and
sockets in stock:-
BNC plugs 500. 30p. BNC sockets
500. 25p. N. Type plugs son. sop,
Burndept plugs. 40p. Burndept

E.M.I. oscilloscopes model WM16 with
type 7/1 W.B.A. plug-in unit. Sup -
plied in perfect condition complete with
trolley. £125.00.

sockets. 40p. Miniature PYE. 20p.
Miniature sockets. 20p.
All connectors are brand new.
Immediate delivery. Please add
appropriate postale.

HEWLETT PACKARD/
BOONTON TYPE 89005
Peak -power calibrator. Measures
true peak power ±.6 db absolute.
Frequency range 50-2000Mhz. RF

AEI miniature uniselectors. Type
2200C. 3 banks. 1 bridging, 2

power range 200mW peak, full -
scale. RF Impedance 50 ohms.
P.O.A.

non -bridging wipers. 12 positions.
Coil resistance 50 ohms. Complete
with bases. Brand new. £4.50 each.
20 -way BPO Jack strips to accept
316 type Jack plugs. Also quantity
of 316 plugs available. All good.

MARCONI TF995A2/M AM/FM
R.F. SIGNAL GENERATORS.
1.5-220mHz. 0-100kHz Deviation.
1 pV-100mV output. Sold in excel -
lent Condition. P.O.A.

condition.

PLEASE ADD 8% V.A.T. TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WILL
CAUSE DELAY IN DESPATCH. THANK YOU.
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MANUFACTURERS
AUDIO AMPLIFIERS

SURPLUS
AND COMPONENTS

Power: 1/2 Watt, R.M.S.
Sensitivity: 100 mV R.M.S. min. at 1

KHZ.
Hum: 20 mV R.M.S. max.
Ripple: 10 mV R.M.S. max. (vol. min.)
Volume control
Supply: 18V A.C. (from transformer or
motor sec.)

£1.00 each

Stereo Amplifier
Power: 2 + 2 watt R.M.S.
Sensivitity: 100mV R.M.S. min. at 1

KHZ.
Tape Outlet 90 mV R.M.S. min. at 1

KHZ.
Hum: 20mV max.
Ripple: 3 mV. max.

. Frequency response: 40 HZ to 25 KHZ.
Channel Separation: 20 dB min.

1, Speaker impedance: 8 ohms.
Supply: 18V A.C.

£2.75 each

Power: 1/2 + 1/2 watt R.M.S.
Sensitivity: 100 mV R.M.S. min. at 1

KHZ.
Tape outlet: 90 mV R.M.S. nominal at
1 KHZ.
Hum: 20 mV R.M.S. maximum.
Ripple: 10 mV R.M.S. maximum (vol.
min.)
Controls: Vol, balance, tone.
Supply: 18V A.C. (from transformer or
motor sec.)

£1.75 each

Power: 7 + 7 R.M.S.
Sensitivity: 100mV. R.M.S. min. at 1

KHZ.
Tape Outlet: 90 mV. R.M.S. nominal
at.
Hum: 20 mV max.
Ripple 5 mV max.
Frequency Response: 20 HZ to 25
KHZ.

-4: Channel Separation: 20 dB min. at 1K.
Speaker impedance: 8 ohms.

.

Controls: Vol, balance, bass, treble.

,. .,

,....

Supply: A.C. 25V 1.5A.

Above amplifiers of highest quality and meet UL (USA) standards. Brand new and tested, total quantity 50,000 available. Vast quantity of
components also available for above.
5,000,000 I/ and 1/6 W Resistors. UL standard £3.50 per 1,000 most values.
4,000,000 capacitors price on application.
1,000,000 RF, audio and power
1,000,000 diodes and rectifiers Stereo decoders complete wired and tested E1 .50 each.
Wire, heat sinks, tags, connectors, printed boards, controls, etc. All prices quoted FoB Dublin and do not include any duty or VAT payable on entry
into UK. Min. order value £1,000

Full details from:

ARMSTRONG ELECTRONICS LTD.
37 Golden Lane, Dublin 2, Ireland. Tel. 788107. Telex 5712 AEL

WW - 127 FOR FURTHER DETAILS

Newnes Radio Engineer's Revised by
Pocket Book 14th Edition H. W. Moorshead

A ready reference source of formulae, tables and definitions
of electrical and electronic terms, including many
mathematical tables. The book is very carefully indexed for
quick and accurate slection of material.
1972 188 pp illustrated 0 408 00074 0 E1.50

Sound with Vision
Sound Techniques for Television and Film E. G. M. Alkin

For the first time the methods developed by the BBC are
here made available in book form for the benefit of
television and sound operators and production staff. The
book discusses the problems of simultaneous production of
sound and picture, giving practical instruction in methods
of overcoming them. There are detailed discussions of
operation equipment and trends which will be useful to
designers and manufacturers of sound equipment.
1974 294 pp illustrated 0 408 70236 2 £6.55

Video Recording
Record and Relay Systems Gordon White

The book describes the principles of video recording and
discusses the various systems which are on the market or
will soon make an appearance. Inevitably the book is

technical, but it is designed so that people who have an
interest in the subject should find no difficulty in
understanding the principles, advantages and disadvan-
tages of the various systems.
1972 215 pp illustrated 0 408 00085 6 £3.75

Obtainable through any bookseller or from

Newnes-Butterworths
Borough Green, Sevenoaks
Kent TN15 8PH. Tel. Borough Green 884567

cl!

LIGHT CONTROLLED
SILICON CONTROLLED RECTIFIERS
(General Electric L.A.S.C.R. Type L9F)

£1.20 for two, post paid .Cworapalne,tjec.vvrcit.h.,:v11 technical

S.C.R.s with light controlled gates can be used for most applications which
require an S.C.R. and where isolation is necessary. These low voltage devices
are ideal for a wide range of applications such as.

 Locking Relays
 Optical Logic Controls

Counting
 Sorting

 Meter Relays
 Precision Indexing
 Explosion -proof

isolated switches
 Static Relays

Brief TOChniCei Clete
Peak Forward Voltage 50V within temp range -65 C to + 100 C Resistor Gate -Kathode (RGK), 56K
rnax HMS Forward Current-on.state 1 6A Peak Reversed Gate Voltage 6V Temp. Stability

02rnlAIC'C Holding Current. 560 DC
Torn -of Time 40's
Med Order: Proops Bros. Ltd., The Hyde Industrial Edgware Road. Hendon. London
NW9 SJS. Tel. 01-205 5005. Personal Shoppers. 52 Tottenham Court Road, London W1P OBA,
9-6 Mon -Sat.

WW -128 FOR FULL DETAILS

COLOUR TELEVISION
SERVICING

-Second Edition

Gordon J. King
TEng (CEI), R Tech Eng, MIPRE, FISTC, FSCTE, MAES,

MRTS
* This new edition takes into account the improvements

in techniques since the first edition was published.
* Covers the servicing of PAL receivers in a down-to-earth

manner and with the minimum of mathematics.
* Contains a new fault-finding procedure chart that is also

printed as a pull-out four-colour wall chart.

0 408 00137 2 352 pages Illustrated 1975 £4.40

NEWNES-BUTTERWORTHS,
Borough Green Sevenoaks, Kent, TN15 8PH
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REWAUDIO CONTRACTS
LONDON'S LEADING CONSULTANTS AND DISTRIBUTORS FOR

P.A., STUDIO AND PROFESSIONAL AUDIO EQUIPMENT
AMCRON AMPLIFIERS

Sole London
Distributors

NEW TEAC 3340S
INDUSTRIAL
The Teac A 3340S profes-
sional model is a very high
quality, 4 track (separate)
recorder. Operating at 71/2
and 15 i.p.s. with full
built-in sel-sync facility.
Potential 8 input source (4
line and 4 mic) incorporat-
ing separate mixing con -
echo send controls
NETT PROFESSIONAL
PRICE ON APPLICATION

AKG
SHURE
CALREC
BEYER
RESLO

MICROPHONES
REW Audio Contracts are able to offer the
following microphones at professional prices
(subject to stock), to bona -fide pro users.

SONY
ELECTROVOICE
DAN GIBSON
SENNHEISER
SNS Radio Microphone

Phone for a fantastic quotation!

AMCRON DC300A
200+200W rms
AMCRON 0150
100 + 100W rms

AMCRON D60
40+49W rms
AMCRON VFX2
Electronic Crossover

NEW MODEL M600
750W rms mono
PHONE FOR LOWEST

PROFESSIONAL PRICES

REW Nett Pro Price
£99 VAT

BRITAIN'S
SPECIAL OFFER
FAMOUS MIXER
This high quality inexpen-
sive 4/2 mixer incorpor-
ating 3 band eq, pan pots,
faders, limiters and
echosend controls make
it a good starting point for
the basic mini studio set
up.
R.R.P. El 39 + VAT
Power supply extra

WIDEST RAN
ALLEN & HEATH POP
MIXER 16/2. ALLEN &
HEATH MINI MIXER 6/2.
ALLEN & HEATH MON
MIX. BOX 5/2. SOUND -
CRAFT 12/4. SOUND -
CRAFT 16/2. ALICE AD62
6/2. AUDIO TECHNICS
MM42 4/2. SONY MX16
8/4. LAMB PML422 4/2
(PROVISION FOR 8/4).

GE OF MIXERS Aie'.rns°.dcV

SOUNDCRAFT 12/4
Just arrived -12/4 Recording Console
which is built into a teak case, incorporat-
ing 12 input and 4 output channels,
output limiters, and full monitoring
facilities. All input and output connectors
are Switchcraft (XLR equiv.) except line
input which are 1/4 jack, 200 ohm mic.
inputs are balanced 4 band E.Q.; f/b
send; echo send; pfl; channel switch; pan
pots and faders.

NETT PROFESSIONAL
PRICE AN APPLICATION

NEW TRADE PRICE LIST JUST OUT - SEND FOR YOUR FREE COPY NOW

!Ohio Contracts, 146 Charing Cross Road, London WC2. lel:01140 306415

IN Video Contracts,1012 High St., Colliers Wood, London SW10.1e1:01- 540 988415

WW- 135 FOR FURTHER DETAILS

DIGITAL CLOCK
MATCHED CHIP & DISPLAY

DISPLAY
Only Price

£6.36
Inc. VAT

CHIP
Only Price

£5.50
Inc. VAT

£9.56
Inc. VAT. Post & Packing

FUTABA 5 -LT -01. 7 SEGMENT
Phosphor Diode. 1 2.5mm Digit
AM/PM and colon

CALTEX CT7001. MOS LSI
28/30/31 Day Calendar
24 -hour Clock
Snooze Alarm
Clock Radio Feature
Easily Settable Counters

TRANSFORMER - £2.50 INC. VAT
Payment with order

IMTECH PRODUCTS LTD.
IMP HOUSE, ASHFORD ROAD, ASHFORD, MIDDX.

Telephone: Ashford 44211
Telex: 936291

NEW i AMERICAN STYLE CRADLE

TELEPHONE AMPLIFIER

+ VAT El .04
Latest transistorised Telephone Amplifier
is completely automatic with detachable
plug-in speaker. Placing the receiver on
to the cradle activates a switch for
immediate two-way conversation with-
out holding the hand -set. Many people
can listen at a time. Increase efficiency
in office. shop, workshop. Perfect for
"conference" calls: leaves the user's
hands free to make notes. consult files.
No long waiting. On/Off switch. volume
control. Model with tape-recording
facility E13. 95 + VAT £1.12. P. & P. 70p.
C.W.O. 10 -day price refund guarantee.

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. 75p.

WEST LONDON DIRECT SUPPLIES (W/VV)
169 Kensington High Street, London W.8

WIrik/r/M0/7S RELAYS
POST OFFICE TYPE 3000 AND 600 BUILT TO YOUR
OWN SPECIFICATIONS AND REQUIREMENTS. THE
BEST KNOWN OF ALL RELAYS WITH A LARGE.
VARIETY OF CONTACT ARRANGEMENTS. KNOWN
THROUGHOUT THE WORLD. COMPLETE BANKS OF
CONTACTS MADE TO ORDER AND COMPONENT
PARTS SUPPLIED. HIGHEST QUALITY AT COMPETI-
TIVE PRICES WITH A QUICK DELIVERY SERVICE.
QUOTATIONS BY RETURN HOME AND OVERSEAS.
WE ARE sekcjAm_s_ori EXPORT ORDERS.
WE ARE NOW ABLE TO SUPPLY FROM STOCK A
LARGE NUMBER OF RELAY SETS AND SELECTORS
WITH A VARIETY OF TYPE 3000 RELAYS AND
ASSOCIATED COMPONENTS ALL MOUNTED IN
CASES WITH COVER. VARIOUS PRICES FOR
DIFFERENT TYPES OF RELAY BI/II n UP.

MINIATURE UNISELECTOR P.O. l,pe 2201a. 12 outlets. Thdgrng 1non-bridgonii wipers This
compact ratchet driven 3 -level selector is of unique design and occupies no more space than a standard
3000 type Relay. £8.60 ea. Available From stock a complete range of G E C Miniature Sealed and
Ericcson cylindrical type relays Post Office type 88 and 89 series and Type 100 AM 2 c 53 ohms
P.O. TYPE TERMINAL STRIPS 6 a 25 (se rows of 25 terminals) 5 a 20 give rows of 20 terminals)
These are double sided terminal strips assembled in moulded sections and mounted one above the other
on a moulded fanning strop P.O. TYPE 310 TELEPHONE PLUGS on 8ft cord 60p pa. Type 201 on

6rn cord 25p m.
P.O. FLAT TYPE 4 -WAY JACKS 25p ea., 6 -way 40p ea.
2 POINT IGRANIC TYPE JACK PLUGS with bake'ite screw on cover 15p ea.
BALANCED ARMATURE HEADPHONES 1600 ohms Type OHR E2 pr. 200 available at special'
price
INTERNAL TELEPHONE EXTENSIONS S T C Deltaline Interphone for instant communication, very

latest type of handset and push-button unit £8.50 ea. Master station available
All prices shown are carriage paid U K only but subiect to VAT at the standard

L. WILKINSON (CROYDON) )-TIC-7--OCEY ROUSE
LONGLEY ROAD, CROYDON CR0 3LH. Phone 01-684 0236. Grimm WILCO CROYDON
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MaGnat
From the TURBO (built in
power amplifier - 375w
music power per enclosure
LED power output display
four speaker system (10" x
1 2" x 25" high) to the
TWIN (45w power
handling in an enclosure
approx. 9" x 11" x 1 5"
high), our six loudspeakers
offer a range of
specifications and sizes to
suit every situation.

All speakers carry a no
nonsense 3 year guarantee.

Please send for literature to

MAGNAT SOUND SYSTEMS LTD.
UNIT. D, ST. JOHNS ROAD, TYLERS GREEN
PENN, BUCKS

TELEPHONE: PENN (049 481) 4615

WW -125 FOR FURTHER DETAILS

Oh Off MEMOREX
AP:Al. TDK
,. .1,/i/'

£10 BASF SCOTCH

TuoP 111111:1

POST FREE ON
ORDERS OVER

RAGING BRANDS OF CASSETTES REPLACEMENT GUARANTEE

PLASTIC
SNAP PACK

BASF LH
BASF

SUPER SrM
BASF
Cr 02

SCOTCH
DYNARANGE

SCOTCH
Cr 02

ONE 10 r NE 10 ONE 10 ONE 10 ONE ' 10

C60 £0.44 £4.36 £0.57 £5.60 £0.88 £8.70 £0.46 E4.60 (0.88 £8.70
C90 £0.84 £8.20 E0.79 E7.80 £1.16 £11.55 £0.65 E6.45 E1.18 £11.70
C120 £0.80 E7.90 e1:06 £10.50 £1.47 £14.65 £0.87 E8.80 E1.47 £14.85

PLASTIC AGFA LH AGFA G02 MEMOREX MRX MEMOREX CR02 TDK DYNAMIC
SNAP PACK

ONE 10 ONE 10 ONE 10 ONE 10 'ONE 10

C60 £0.38 £3.70 £0.71 £8.90 £0.61 £6.00 £0.84 E8.30 £0.43 £4.25
C90 E0A9 E4.811 £0.94 £9.35 £0.87 E8.60 E1.11 £11.00 £0.68 £11.35
C120 £0.88 £6.50 E1.27 £12.80 E1.17 E11.20 - - [0.813 £8.60

EADING BRANDS OF TAPES FULLY GUARANTEED-,,
BA5 LH AGFA

REEL TO REEL TAPES LH LOW NOISE SCOTCH
MEMOREX LOW NOISE

in plastic HI.FI boxed LOW NOISE in in plastic
library box plastic library box i,,.., ,,,,,,

LONG PLAY ONE 10 ONE 10 ONE 10 ONE 10

5" 900' £1.56 E15.00 £1.94 £17.90 £1.34 £12.90 £1.22 E12.10
51/4" 1200' £1.78 E17.50 E2.40 £22.76 - - £1.60 E15.00
_7" 1800' E2.32 E23.00 £2.60 £25.50 E2.10 £20.50 £2.16 £21.00

DOUBLE PLAY ONE 10 ONE 10 ONE 10 ONE 10

5" 1200' £1 80 £17.75 E2.40 £22.76 E1.48 E14.00 £1.62 £14.49
51/4" 1800' £2.57 E25.00 £3.00 £28.52 - - £2.20 £21.00
7" 2400' E2.85 E28.00 £3.35 £32.60 E2.60 £25.00 £2.60 £25.50

TRIPLE PLAY ONE 10 ONE 10 ONE 10 ONE 10

5" 1800' £7.52 E25.00 £3.00 £28.52 - - £2.30 E22.20
51/4" 2400' E3.20 E31.00 E3.65 £35.95 - - £2.85 E27.75
7" 3800' £3.90 E38.00 £5.25 E51.92 - - E3.50 £34.50

101/2" 3800' LP NAB
101/2" 4200' LP NAB or CINE £4.82 E46.00 i6.20 £49.00

Prices shown include VAT at 8%. but ere subject to change w shout notice. Mail Order On y - Cs h with
order. Offen apply to U K Mainland only. Add I 5p for postage IS packing for orders uncle E10.

CITY AUDIO
STRAND HOUSE, GREAT WEST ROAD, BRENTFORO, MIDD.X.

TEL: 01-560 4191
SPECIAL AUDIO & VIDEO TAPES SUPPLIED - PRICES ON REQUEST
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SAME DAY SERVICE
MONEY BACK GUARANTEE

NPARMICEE.S8FRAORNDTHEDE HOBBYISTG3INDUSTRIALALL

'BIG NAME'St,

4

ae

tle
UNEAR 1/C'S

E.

DIODES ZENER DIODES

BZY 88 400mW
709C 0.24 IN4001 4 Voltages 3.3v -30v
710C 0.24 1N4002 4
741 C (8P In MInIdlo) 0.20 IN4003 6

CA3040
1.14309K

0.50
1.25

IN4004
IN4005 6 AUDIO 1 IC'S

0091M09 1N4000 a

CD4001 0.24 IN914 2 TAA661 B 1.0
CD4009
CD4011

0.40
0.20

0A47
0A200

4
a

CA3089 E
CA30900

1.5
3.0

CD4012 020 IN4148 1.6 CA3028 1.0
CD4018 1.50 CA3048 2.0
CD4029 1.60

TRANSISTORS

r
TERMS CVV0-10p POST &.PACKING -ADD 25% VAT

SEND S.A.E FOR COMPREHENSIVE LIST
ROWNSGEM LTD.

Rosebank Parade, Plough Road, Yeteley, Camberley, Surrey.

BC107 0.07 BFY50 0.14 2N696 0.15
BC108 6.07 BFY51 0.12 2N697 0.20
BC109 0.07 BFY52 0.15 21/4706 0.10
BCY70 0.09 BFY90 0.70 2N930 0.18
BCY71 0.09 BSY95A 0.10 2N1302 0.16
BCY72 0.09 C426 0.28 2N1303 0.12

8FX29 0.16 403150 0.40 2N1304 0.20

BFX84 0.16 40361 0.40 2N1305 020
8FX85 0.16 40302 0.40 2N2160 0.50
BFX86 0.16 40609 0.80 2N2846 0.40
BFX87 0.16 40673 0.50 2N3053 0.15
BFX88 0.16 40602 0.40 2N3054 0.40

BC237 0.08 2N3055 0.40

Phone No. 0252 871388 Aj

THE PROFESSIONAL ORGANISATION FOR THE 'HOBBYIST

ANY MAKE-UP OR
COPY QUERIES

CONTACT
JOHN GIBBON
01-261 8353

The ORIGINAL
electronic dice! from

4 9 9A
10p p&p 4

Now you can build it yourself! This unique electronic gaming dice, as seen
on T V.; has fingertip control, displays throw in lights, an ideal gift for all
ages, lasts a lifetime.
DIY, package comprises, printed circuit board, circuit diagram and full
building instructions - 99p + 10p p&p (VAT incl.)
Ready -built dice (as illu ed) £5 + 35p p&p (VAT inc.) (Batteries
not supplied).
Cash with order to: SPECTRONICS, UNIT 18, DAWKINS RD.,
HAM WORTHY, POOLE, DORSET.
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Appointments
(Advertisements accepted up to
12 noon Monday, November
3rd, for the December issue
subject to space being availa-
ble.

DISPLAYED APPOINTMENTS VACANT: £6.99 per single col. centimetre (min. 3cm).
LINE advertisements (run on): 99p per line (approx. 7 words), minimum three lines.
BOX NUMBERS: 40p extra. (Replies should be addressed to the Box numbers in the
advertisement, c/o Wireless World, Dorset House, Stamford Street, London SE1 9LU).
PHONE: Allan Petters on 01-261 8508 or 01-261 8423.
Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

Radio Officers -now you can
enjoy the comforts of home.

Working for the Post Office Maritime Services really
makes sense. You still do the work that interests you,
but with all the advantages of a shore -based job: more
time to enjoy home life, job security and good money.
To qualify, you need a United Kingdom Maritime
Radiocommunication Operator's General Certificate
or First Class Certificate of competence in
Radiotelegraphy, or an equivalent certificate issued
by a Commonwealth Administration or the Irish
Republic.

Starting salaries, at 25 or over, are £2905 rising
to £3704 after three years service. Between 19 and
24, the starting salary varies from £2234 to £2627

according to age. You'll also receive an allowance for
shift duties which at the maximum of the scale
averages £900 a year and there are opportunities to
earn overtime. There's a good pension scheme, sick
pay benefits and prospects of promotion to senior
management.

Right now we have vacancies at some of our
coastal radio stations, so if you're 19 or over, write to:
ETE Maritime Radio Services Division (R/B/11),
ET 17.1.1.2., Room 643, Union House, St. Martins -le -
Grand, London ECIA 1AR.

Post Office Trellecommuncatdont
93

KINGSTON AND RICHMOND
Area Health Authority

QUALIFIED TECHNICIANS (TWO POSTS)
For an Electro-Medical Section to be established shortly. This Section and the work
is based at Kingston Hospital. where a new surgical block is to be opened, but the
technicians will also be required to operate at other hospitals within this Area. The
electronic technicians will be responsible to the Area Engineer

Salary Scales. Grade IV E23464:3267 per annum plus London Weighting.

Applicants should hold passes at Advanced Level in General Certificate of Education (or
an equivalent qualification) in appropriate science subjects, and possess the relevant
technical experience.

Salary Scales: Grade II 1:35584:4581 per annum plug tendon Weighting.
)

Applicants should have obtained 0 NC, HNC, HND or an, appropriate science degree with
the relevant technical experience.

Application forma from the Area Personnel Offic:ar, 106-114 London Road,
Kingston Upon Thames, Surrey. Tel: 01-546 2181, Ext. 264.
Closing date: 24th October, 1975.

.1504

LIETVOTESILI
TEST AND

COMMISSIONING ENGINEER
Servotest Limited leading manufacturers of electro-hy-
draulic servo equipment, have vacancies for competent
engineers to work in testing, commissioning and
servicing.
Some travel is involved, both in the U.K. and abroad.
The successful candidates will have a sound practical
and theoretical electronics background with a

knowledge of several of the following:
Analogue circuits using integrated and discrete
components; operational amplifiers, simple digital
circuits, servo systems, hydraulics.
Appropriate qualifications would be HNC. C&G Radio
and Television. etc. The ability to work without
supervision and to deal with customers at all levels is
essential. Applicants must hold a current driving licence.
Salary around £3, 500 p.a.
Telephone for interview.

Servotest Limited
Sarsfield Road, Perwale

Middlesex UB67AA
Tel. No. 01-998 1552 4510
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RADIO OFFICERS
See a different
world with us.
Because our job is to keep the ships of the Royal Navy supplied with fuel,

stores and equipment wherever they happen to be, RFA ships tend to
operate off the beaten track of commercial shipping lanes. As a Radio
Officer on one of our ships you will visit ports

rarely frequented by other merchant fleets ; and
you'll enjoy the social and sporting facilities

laid on for RN Officers. Yet you remain
firmly civilian.

You need a 1st Class P.M.G. or M.P.T.
General Certificate or (with previous sea
experience) 2nd Class P.M.G. Certificate
and D.O.T. Radar Maintenance Certificate.
You'll find that service with us offers

considerable technical challenge, as our ships have a
more extensive communications fit than is usually found
in commercial vessels.

Basic pay : at least £3,370 for less than
6 months sea service, at least £3,921
for more than 6 months sea service,
depending on qualifications and experience.
Regular increases thereafter. Promotion can lead to salaries of
£7,000 and more.

* Leave : 183 days per annum served.
* Study leave on full pay.
* Generous sick leave and welfare arrangements.
* Non-contributory personal

pension scheme.
* Special training courses on full pay.
* Opportunities for wives to travel.

For further details write to :
The Careers Office, Royal Fleet Auxiliary,
Empress State Building, London SW6 1TR.
Or telephone 01-385 1244 Ext. 2192.

ROYAL FLEET AUXILIARY Rill
4516
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VHF/UHF TELEVISION
INSTALLATION

ENGINEERS
(Spain)

Well qualified and/or highly experienced INSTAL-
LATION ENGINEERS are invited to apply immedia-
tely for INTERVIEWS IN ENGLAND to fill THREE
IMPORTANT VACANCIES leading to senior positions
in Spain.

The posts are based in Madrid but knowledge of
Spanish, though desirable, is not essential because
the equipment being installed is of an international
nature.

Please write today to:
CARLOS SYMMES, Engineering Manager
29 The Rookery, Balsham
CAMBRIDGE CB1 6EU, England.

and send brief summary of experience and
qualifications.

NORTRON of Spain
Designers and Manufacturers of TV and FM
Broadcast Equipment

(4923)

REPRESENTATIVE
REQUIRED

One time opportunity exists for a suitable
candidate for this excellent job offered by a
leading West German Manufacturer of
Electronic Components.

Applicant must be able to prove some
technical qualifications, should have good
connections into Radio, Television and
Electronic Industry and be willing to call on
customers in any part of UK.

As this appointment carries with it a

directorship at a later date in an already
well -established agency, he must also be
capable of working entirely on his own
initiative and look after the administrative
side of the Company.

German an advantage but not a necessity.
Salary and other remunerations subject to
negotiation.

Write to Box No. WW 4974.

MUSIC
RECORDING
ENGINEER

A major overseas studio has a vacancy for
a Chief Recording Engineer.
The successful applicant will take charge
of a studio complex fitted with the world's
latest and most sophisticated equipment
for the multi -track recording and mixing
of Pop MuSic. He will have had at least 5
years' experience in professional Music
Recording Studios, of which at least two
years will have been spent as a balance
and mixdown engineer. A knowledge of
Electronics and maintenance techniques,
although not essential, will be an
advantage.
This is a Senior position and carries a top
salary plus exceptional fringe benefits,
therefore only top people in this field
need apply.

For further particulars apply to Box WW
4986.

G. R. INTERNATIONAL ELECTRONICS
LTD.

is seeking

ELECTRONICS
ENGINEERS

These positions are as members of a busy Engineering
Department engaged on a variety of projects, but with particular
emphasis on audio and audio-visual consumer items. Duties will
encompass design and the control of build and commissioning of
in-house test equipment for sub -assemblies and finished products,
with prospects of increasing involvement in product design work.
Applicants should ideally be qualified to H.N.C. standard or
better, but this requirement might be waived for anyone able to
offer a sufficient degree of practical experience coupled with
enthusiasm and integrity. There are good prospects of
advancement for hard-working and ambitious engineers who
would like the opportunity to aid the successful growth of new
product activities.

The Company is currently 300 strong, embarked on a major
programme of expansion, and based in one of the most attractive
parts of Central Scotland. The social and sporting amenities and
general living environment of Perth are outstanding and
assistance is offered with re -housing and removal costs.
Good salaries will be offered, consistent with age and experience.

Please apply in writing for interview, giving details of age, marital
status, qualifications (if any), experience and current salary, to:

Mr. J. Bandeen, Executive Director Administration
GR INTERNATIONAL ELECTRONICS LTD.

Almondbank, Perthshire PH1 3NO

Interview expenses would be fully reimbursed
4508
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HER MAJESTY'S GOVERNMENT

COMMUNICATIONS CENTRE
HANSLOPE PARK, MILTON KEYNES MK19 7BH

has vacancies in the following fields of R & D work:

(a) VHF/UHF COMMUNICATIONS EQUIPMENT
DESIGN

(b) ACOUSTICS
(c) MICROWAVE COMMUNICATION SYSTEMS
(d) GENERAL CIRCUIT DESIGN - ANALOGUE, DIGITAL
(e) STATISTICS/OPERATIONAL ANALYSIS
(f) RELIABILITY - FROM COMPONENTS TO OVERALL

SYSTEMS
(g) SMALL SCALE MECHANICAL ENGINEERING -

HYDRAULICS/SMALL MECHANISMS

Post (e) will be in London and will attract London
allowance of £410 p.a. Appointments will be made within
the grades of:

Scientific Officer
£21494:3527 (Candidates under age 27)

Qualifications:- (a)
or (b)

or (c)

Scientific or Engineering Degree
Degree standard membership of a
Professional Institution
HNC or HND in a scientific or
engineering subject or equivalent
qualification.

Higher
Scientific Officer
£32544:4454 (Candidates under age 30)

Qualifications: As for Scientific Officer, with the following
experience since qualifying:

(a) Candidates with 1st or 2nd class
honours degree or equivalent qualifi-
cations - at least 2 years post
graduate experience.

Or

(b) Other Candidates - at least 5 years of
appropriate experience.

Senior
Scientific Officer
£41854:5778 (Candidates at least age 25 and under age
32)

Posts (c) and (e) only.

Qualifications: 1st or 2nd class honours degree in a

scientific subject and a minimum of 4
years apprOpriate post -graduate exper-
ience.

For further details and application form please write to:

Administration Officer
HM Government Communications Centre
Hanslope Park
Hanslope
MILTON KEYNES MK19 7BH

Looking

for
a

new

job?

Perhaps we can help!

We have regular contact
with hundreds of electronics and

electrical companies needing
qualified electronics engineers
and technicians and TV service

engineers.
We can, therefore, help you to

find an interesting and well paid
job. All you need to do is to

return the coupon below or give
us a ring. Our service is

confidential and costs you
nothing.

TJB Technical Services Bureau,
3A South Bar,

Banbury, Oxfordshire.
Banbury (0295) 53529

TJB
Technical Services Bureau
is a division of Technical &
Executive Personnel Ltd and
is solely concerned with job
placement in the Electronics
and Electrical Industries

Please send me an "Application for Registration" form
NAME
ADDRESS

4979
(4519
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c.Ar.r.v..
Television Communal

Aerial Systems
We are acquiring an increasing volume of business

in this field including many very long term contracts,
and we are seeking to expand the range of our
activities. Consequently, we have immediate
requirements in London, Leeds and Birmingham for
engineers with good practical experience and ability
in any of the following aspects of the work:-

System Design
Planning and Estimating
Project Control
Installation Supervision
Test and Commissioning

Duties are varied and interesting, with frequent
opportunities for travel, and for acquiring experience
in new fields. Enquiries and application for interviews
will be treated in strict confidence, and should be sent
to :-

The General Manager,

BRITISH
British Relay
(Electronics) Limited,
41 Streatham High Road,

RELAY TV Jieolid0o1n6S77W9166811EP

T

4990

rim Imo aim Elm aim an
We know some of the best jobs

in the £2000-£5000 p.a. bracket.
But do we know about you?

1

LftPP=nenhRegi=

Unless you fill in this coupon and
post it off to us, there are hundreds of
rewarding jobs youll never get to hear
about -You'll either miss them reading
your paper or they just won't be adver-
tised. And all you needed to do to be
considered as a candidate was to have
your name entered on our register.
It costs you nothing but a 7p stamp and
could make all the difference to your
future.What are you waiting for?

Find out more by writing to Stuart
Tait, Lansdowne Appointments Register,
Design House,The Mall, London W5 5LS.
Tel: 01-579 6585 (any time -24 hour
answering service).

Please send me a full explanation of
your free service.

Name

Address

Northampton Borough Council

ENGINEERING DEPARTMENT

Area Traffic Control

A comprehensive Area Traffic Control
scheme is being installed in the expanding
town of Northampton and is due to be
commissioned in Summer 1976. The
system will comprise a dual computer
system connected by data transmission links
to on -street traffic signal; pelican crossing
and flow detector equipment, together with
closed circuit television for surveillance
purposes. The following specialistpost is to
be filled on the Council's permanent
establishment:-

Engineering
Assistant
(Systems -Hardware)
£2922-£4095 p.a.

For the implementation of contracts for the
provision of computer equipment, CCTV
and traffic signals, the day-to-day running of
the ATC system and design of hardware for
future extensions to the system. Applicants
should have a degree in electrical
engineering or a directly relevant discipline
and have at least one year's experience in
an appropriate field.

The successful applicant will join an
enthusiastic team who are at present
working on all aspects of the installation
and commissioning of the Area Traffic
Control system and associated traffic
signals; and must be prepared to assist in
associated fields as the workload demands.

Starting salary will be commensurate with
experience and qualifications. Assistance
with housing and removal expenses,
temporary lodging or travelling allowance in
approved cases.

Further details and application forms from
the Chief Executive (Personnel),
Northampton Borough Council, 61
Derngate, Northampton NN1 1UU U.
Telephone: Northampton (0604) 34881
ext. 583.

Closing date for applications: 31st October,
1975.

UNIVERSITY OF LONDON INSTITUTE OF
EDUCATION

ELECTRONICS
TECHNICIAN - GRADE 5

The Department of Child Development and
Educational Psychology seeks a second techni-
cian to set up and run a modern electronics
workshop in the Institute's new building;
pleasant working conditions. Experience in
maintaining psychological and /or physiological
equipment and in general workshop practice
desirable, together with some ability to advise
on and construct special purpose equipment as
needed. The appointment is to commence as
soon as possible. Salary £2849-0305, includ-
ing London Allowance.

Further details and application forms from
The Secretary, University of London Institute of
Education, Malet Street, London WC1E 7 HS,
quoting ref. Tech /CDEP. Completed applica-
tions required by 30 October.

(4517
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Technical Officer
Telegraph Engineering
There is a vacancy in the Telegraph Services Department of British
Airways for someone with extensive experience in modern telegraph
engineering. The chief responsibility is with the development of new
projects. Thus there is involvement at all stages from initial assessment
of a user's technical requirements, through systems planning, develop-
ment and progress chasing, up to acceptance testing and hand -over.
Associated with this is the drawing -up of technical specifications,
writing of documentation, and staff training where necessary.

Useful experience would therefore include traffic evaluation, written
specifications, instructions and reports, and the drawing of circuit
diagrams. There is considerable liaison with both user and communi-
cations departments within British Airways, and certain organisations
outside, which involves some travelling, normally within the United
Kingdom.

Applicants should be qualified to City and Guilds Intermediate
Certificate at least, or its equivalent in relevant subjects. They should
be familiar with telegraph engineering practices, message -switching
networks and line disciplines, with experience on modern mechanical/
electronic telegraph and teleprinter equipment and semi -intelligent
video terminals.

The post is based at Heathrow Airport and carries a starting salary of
£3483 per annum including London Allowance. Other benefits in-
clude a contributory pension scheme, sports and social facilities and
opportunities for concessional holiday air travel worldwide.

Please write or phone 897 5602 or 5329 for an application form, quoting
reference 509/ /MA to: Manager Selection Services, British
Airways, PO Box to, Heathrow Airport - London, Hounslow,
Middlesex TW6 2JA.

British
airways

UNIVERSITY OF THE
WITWATERSRAND,
JOHANNESBURG

BERNARD PRICE INSTITUTE OF
GEOPHYSICAL RESEARCH

RESEARCH OFFICER
(SEISMOLOGY)

Applications are invited for appointment to the
above post for 3 years in the first instance.
Experienced science or engineering graduate is
required for crustal structure investigations, based
mainly on explosive energy sources including the
initial planning, execution and analysis of data from
refraction and reflection profiles. Results obtained
may be used for a higher degree. Starting salary on
the scale R6300 x 360 - R9180 according to
qualifications and experience.

The University offers an annual vacation savings
bonus, pension and medical aid facilities.

The policy of the University is not to discriminate in
the appointment of staff or the selection of students
on the grounds of sex, religion, race, colour or
national origin. Applications giving full personal and
career details, including the name and addresses of
3 persons whc may be called upon to act as referees,
should reach the Registrar, University of the
Witwatersrand, Jan Smuts Avenue, Johannesburg,
not later than 19th November, 1975.

University of Birmingham

ELECTRONICS
TECHNICIAN

required for Department of Physics, to work with the High
Resolution Spectroscopy Group, constructing and maintaining
electronic instruments. The group is carrying out research work
in laser spectroscopy and solar physics. O.N.C. or City and
Guilds Final in electronics preferred with some experience.

Salary on scale £2013 to £2343 p.a.
Ref: 113/C/876

Apply
Assistant Secretary

Personnel Office
University of Birmingham

P.O. Box 363
Birmingham B1 5 2TT
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Telecommunications
Technician

IBM Information Services Limited at Havant,
Hampshire, is responsible for the installation and main-
tenance of the Company's internal telecommunications
network. It provides international access to the USA,
Europe and Middle East for a complex network of voice,
telegraph and on-line data systems.

A vacancy exists for a Telecommunications Technician
to work on the operational installation and maintenance
of this network.The job is Havant based with occasional
international travel when on -site support of our overseas
installations is necessary. Applicants should have experience
or knowledge of FDM,TDM or Datel techniques and of
telegraphic and data transmission systems from 50 baud
upwards.They should be educated to HNC, City and Guilds
or equivalent standard and be prepared to work a rotating
shift covering the hours between 7.00a.m.and midnight.
We offer good starting salaries plus a premium for working
shifts, a comprehensive employee benefits scheme,
generous assistance with removal expenses and an
opportunity to live in one of the most pleasant parts of the
south coast.

Please send details of age, experience and
qualifications to Mrs.Jill Christison, Personnel Officer,
IBM Information Services Limited,
P.O. Box 11, Langstone Road, Havant,
Hampshire P09 1 RQ.
Quoting Ref: WW/92485. IBM

4997

Avery-Hardoll
Manufacturers of Meter Pumps
for Petrol and Fuelling Equipment
for Aircraft, require a

TECHNICAL
SERVICE

ENGINEER
to reside in South East of
England (South of Thames and
East of Bournemouth) the suc-
cessful applicant, who has
reached ONC in electrics or
electronics and preferably has
'had experience in electro-me-
chanical servicing.

The duties are concerned with
the commissioning, diagnosis of
faults, and rectification of elec-
tronic equipment associated with
liquid flow measuring devices,
mainly on readout and control.
Permanent staff position with a
Company car, four weeks' holi-
day after one year of service,
contributory pension scheme,
etc.

Please write with
brief details of
experience to date
10

Personnel
Manager
Avery-Hardoll Ltd.
Downley Road
Havant,
Hants P09 2NW

4513

meminf of me
Are, G.1.10

ELECTRONIC ENGINEERS
Design, R & D and Technical Authors
permanent and contract. Always
required.

Technical Reserves

362 Euston Road
London, NW1
Tel: 388 1609

(4518

THE POLYTECHNIC OF CENTRAL LONDON

SCHOOL OF ENGINEERING AND SCIENCE

DIVISION OF ENGINEERING

TECHNICIAN
Grade 3

£2424-£2754
to join a small team investigating
digital navigation receivers. The
applicant should have some exper-
ience with digital integrated circuits
for this expanding research pro-
gramme. Apply to The Establish-
ment Officer, PCL, 309 Regent
Street, London W1 R 8AL. 01-580
2020 Ext. 212.

(4972)

Technician
£2,737 -£3,382

The Independent Broadcasting Authority, which is responsible for inde-
pendent television and independent local radio requires a technician who will
operate and maintain a wide range of broadcast television equipment and
arrange viewing sessions for internal departments. Other duties include
driving, rigging and operating equipment aboard the mobile video tape
recorder vehicle for lecture and exhibition support.
You should have some relevant experience and may currently be studying for a
recognized electronics engineering qualification to ONC or HNC level. The
post will provide an excellent opportunity to acquire knowledge of television
and radio equipment in studio techniques.
Starting salary will be within the above range according to experience and
qualifications.
The post is based at our modern offices in London - opposite Knightsbridge
Underground Station but visits to the Authority's technical centre near
Winchester and to Programme Company studio centres to assist in code of
practice measurements will also be required.

IBA
INDEPENDENT
BROADCASTING
AUTHORITY

Please apply for an application form either by telephoning 01-584 7011
extension 390 or, if you prefer, by writing to:
The Establishments Officer,
Independent Broadcasting Authority,

Brompton Road, London, SW3 'EY.
4979
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FOREIGN AND COMMONWEALTH OFFICE

COMMUNICATIONS DIVISION

has vacancies for

Communications Technicians
in

Central London
and North Bucks

With experience of telegraph and
line equipment maintenance, to
work in UK and also on PABX
installation at missions overseas.

North Bucks

Successful applicants will be mainly employed
on watchkeeping duties at Wireless Telegraphy
Transmitting stations in North
Buckinghamshire. The duties will consist of
maintenance of modern HF transmitters up to
10 kW rating, drive equipment including
synthesisers, telegraphy logic panels and UHF
link equipment. In addition, there are also a
small number of posts requiring short trips
abroad.

Minimum qualifications required: City
and Guilds Intermediate Certificate in
Telecommunications or its equivalent.

SALARY is according to age, e.g. £2450
per annum at age 21; £2675 at age 23;
£2905 at age 25 (or over on entry), rising
by annual increments to a maximum of
£3385 per annum. The appointments
attract 4 weeks' paid holiday and prospects
of pensionable employment.

For further details and application form
write to:

Recruitment Section, Foreign and
Commonwealth Office, Hanslope Park,
Hanslope, Milton Keynes MK19 7BH.

4973

Oki CA
APPOINTMENTS LTD

FIELD SERVICE
ENGINEERS

(ELECTRONICS)
If you're not earning over £3,500 p.a. plus a

car - then you had better contact usl

34 Percy Street, London, W.1
01-636 9659 (day) or

550 0836 (evg.)

SERVICE
ENGINEER

NUCLEAR AND CLINICAL

An additional engineer is required
to join our present enthusiastic
team in this expanding field. A
thorough knowledge of digital
electronics is essential and exper-
ience in the Nuclear counting
field would be desirable. The
successful applicant could expect
not less than £3000 p.a. plus
Company VOLVO car. 4 weeks'
holiday profit sharing bonus
scheme. Applicants must be resi-
dent within 20 miles Greater
London or prepared to move.

Application forms from Service
Manager.

L.K.B. Instruments Ltd.
232 Addington Road

Selsdon, South Croydon
Tel: 01-657 8822

Opportunities for
Electronics
Engineers

To change to wider fields of electronics
- join the EMI Service Team at Hayes.

Vacancies exist on repair and calibration of a wide range of elec-
tronic test gear including oscilloscopes, DVMs, pulse generators,
power supplies etc.

Also
Servicing and commissioning closed circuit television equipment
including cameras, VTRs, Monitors etc.
Applicants should have at least 5 years practical experience.
These positions offer varied and interesting work. Attractive
starting salaries, subsidised lunches, 4 weeks holiday and excellent
sick pay and pension schemes.
For further details telephone or write to:- M. Ford, 01-573 3888,
Ext. 2167, EMI Service, 254 Blyth Road, Hayes, Middlesex.

EMI
The international music, electronics and leisure Group. (4926

(4984
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SENIOR
TELEVISION
TECHNICIAN
For Educational Television Unit at Guildford County College of Technology.

The Unit operates a well-equipped closed-circuit television studio and
mobile system producing and distributing educational material for use
within the College and elsewhere in the County.

To be responsible to the Senior Lecturer in Charge for the daily operation
and maintenance of black and white television equipment, including
cameras, monitors, vision and sound mixers, video tape recorders, etc.

Candidates should preferably have had practical experience with vidicon
cameras and helical -scan recorders. An interest in photography is
'desirable, but not essential.

Salary £2307422709 or C2709423033 (inclusive) depending on
qualifications and experience plus a qualification allowance where
appropriate.

Application form and further particulars obtaining on receipt of
S.A.E. from the Vice Principal, Guildford County College of
Technology, Stoke Park, Guildford, Surrey.

Et) COUNTY COUNCIL
SURREY

(4509

PAE PARK AIR ELECTRONICS

RF DESIGN ENGINEER
Our planned Company expansion has created an opportunity to join our team
engaged on the design of VHF Transmitters and Receivers for use in the Airports
of the World.

The man we are looking for must be keen to work as a member of this specialist
team and be prepared to take the responsibility of working on the project as a
whole. He will be formally qualified and will have had really relevant experience
in our field. Reporting to the Development Manager he will be keen to progress
his career in the expansion phase the Company is entering at the moment.

Salary will be in line with the job responsibility. There is an excellent
contributory pension scheme, World Wide Air Fare rebates for holiday travel,
and relocation assistance will be given.

If you would like to work for a small company which offers career prospects and
big company benefits in this pleasant rural area, please contact Clive Picking at:

PAE
PARK AIR ELECTRONICS
LIMITED

Ryhall Road, Stamford, Lincolnshire, England
Telephone: Stamford 2187
Member of the International Aeradio Group

PAE
975

Well -organised German enterprise
working on the sector of
loudspeaker chassis and accessories

is looking for an

ACTIVE

REPRESENTATIVE
with good contacts to manufacturers
and relevant quarters of special
commerce.

We supply loudspeaker chassis for
all applications such as Hi-Fi, Ela,
bass guitars, autocars, frequency
converters; also fabrics for loud-.
speakers.

Please contact us quoting Box No.
WW 4915.

Opportunities in the
ELECTRONICS

FIELD
Men with analogue or digital qualifica-
tions / experience seeking higher paid
posts in: TEST - SERVICE - DESIGN -
SALES.

Phone: Mike Gernat, Ref. W.W.

NEWMAN APPOINTMENTS
360 Oxford *treed, W.1,

017629 0501 (94)

UNIVERSITY OF THE
WITWATERSRAND,
JOHANNESBURG

BERNARD PRICE INSTITUTE OF
GEOPHYSICAL RESEARCH

ELECTRONICS
ENGINEER

OR TECHNICIAN
SEISMOLOGY

The successful applicant will be expected to
maintain and take responsibility for the Institute's
sophisticated system for replay and digitising of
seismic tapes. Furthermore he will be responsible
for the mobile seismic replay laboratory during field
programmes. Salary scale will be R6300 x360 -
R8100.

The University offers an annual vacation savings
bonus, pension and medical aid facilities.

The policy of the university is not to discriminate in
the appointment of staff or the selection of students
on the grounds of sex, religion, race, colour or
national origin. Applications giving full personal and
career details, including the name and addresses of
3 persons who may be called upon to act as
referees, should reach the Registrar, University of
the Witwatersrand, Jan Smuts Avenus, Johannes-
burg, not later than 19th November, 1975.

4987
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ELECTRONIC &

MECHANICAL

TECHNICIANS

PERMANENT

\NIGHT WORK/

Phonodisc Limited, part of the International Polygram Group
of Companies, manufactures and distributes records and
pre-recorded tapes for the Marketing Companies whose labels
include Philips, Polydor, DGG, Contour and many others.
We are in urgent need of an ELECTRONIC TECHNICIAN to
join a busy team of technicians engaged in the servicing of
professional high speed tape duplicating, disc cutting and
ancillary equipment, incorporating NOBIT and TTL logic.

A City and Guilds qualification (or equivalent) is desirable and
experience in the Hi-Fi field meeting industrial professional
standards is an advantage.

We also need a MECHANICAL TECHNICIAN who has served
a five year apprenticeship as an instrument maker and has
five years' experience servicing and maintaining complex light
production machinery. Preference will be given to technicians
with some electrical knowledge and experience with
electro-mechanical devices.
The wage for both positions is £82.76 per five night week with
the prospect of extra after a satisfactory probationary period.
Benefits of service include an annual bonus, staff discount
shop, 4 weeks holiday, subsidised canteen, a sick pay and
pension scheme.

For further details and an immediate interview please write or
telephone:

Peter Garfield, Record Works, Phonodisc Limited
Walthamstow Avenue, London, E.4. Tel: 01-527 2256

ph

4512

OPENINGS IN

ELECTRONICS
TO £5000

Experienced Personnel urgently required for a

variety of current vacancies, ring now for
confidential free service.

TUDOR APPOINTMENTS
11 Muswell Hill

London N 10 3TH
Tel. 01-444 9121 4 501

SUNDERLAND POLYTECHNIC
FACULTY OF ENGINEERING

RESEARCH
ASSOCIATE

(Salary scale: £2,591 x £126 (2) -
£2,843)

Applicants should be good honours graduates
in Electrical Engineering Computer Systems
or an allied field. The research, which is in the
area of image analysis by mini -computer, is
jointly sponsored by the Polytechnic and
Joyce Loebl Ltd.

The appointment is for three years, subject to
satisfactory progress, and candidates will be
expected to register for a higher degree. A
range of computers will be available for the
project.

An application form may be obtained from the
Personnel Officer, Sunderland Polytechnic,
Chester Road, Sunderland SR1 3SD, and
should be returned as soon as possible.

4994

TELECOMMUNICATIONS
ENGINEER

Going to the Middle East
with IAL/Lockheed makes a

lot of sense right now
Here's why. £6,500 p.a., free of
local tax for a start. £2,000 bonus
at the end of your 21 year contract
is another happy thought. Free
accommodation, free life & medical
insurance and generous home leave
make the actual take-home pay a
very warming prospect. Especially
with things as they are at home.

One of our contracts in the Middle
East needs degree, or equivalent,
standard engineers with relevant
experience in
telecommunications.
They will analyse the
various performance
characteristics of both
radio and wire

LOCKH EED

communications equipment and
systems, and submit reports and
recommendations. Equipment
training will be given where
necessary.

Apart from the money it's invaluable
experience in a tough environment
which will say a lot in your favour
when you get back.

If you'd like to make a profitable
decision about the next 21 years,
please contact John Davies now at

International Aeradio
Limited, Aeradio House,
Hayes Road, Southall,
Middlesex.
Tel No:
01-5711808.

49 71
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TECHNICAL
WRITER

If you are an electronic engineer or
technician with an interest in writing on
electronics, you may be the man we are
looking for to join the editorial team of
Wireless World. We have a vacancy for
someone with an industrial background and
practical experience of amateur radio
communication. A wide interest in radio and
electronics is essential, as is the ability to
write good English quickly. Preferred age is
around 25.

Please write briefly in first instance to:

wireless
world

The Editor
Wireless World
Dorset House
Stamford Street
London SE1 9LU

{40 2 2

Economise on Semiconductors
All prices include VAT

* Low Price CMOS * Low price OIL sockets

* Lower Price 741C * Plastic 3 terminal Regulators

1+ 10+ 25+ 1+ 25+ 1+ 25+
7090 + data 8 pin OIL 38 36 34 7400 14 12 4000 18 17

7230 + data 14 pin OIL 70 68 64 7402 14 12 44301 18 17

741C + data 8 pin OIL 26 25 24 7403 14 12 4002 18 17

748C + data 8 pin OIL 39 37 35 7404 16 13 4006 102 95
NE555 + data 8 pin OIL 48 47 46 7405 16 13 4007 18 17
CA3046 14 pin OIL 84 81 77 7410 14 12 4008 102 95
1041405 5v 650m4 80 76 74 7413 29 24 4009 50 46

1081412 12v 500m4 80 76 74 7420 14 12 4010 50 46
T041415 15v 450m4 80 76 74 7430 14 12 4011 18 17

BC107. 108, 109 I1 10.5 10 7442 64 54 4012 18 17

BC182. 184 12 11.5 II 7447 911 80 4013 50 46
BC212. 214 13 12.5 12 7473 30 25 4014 90 82
H -P 0.2" LED red 19 18 17 7474 32 26 4015 90 82
H -P 0.125" LEO red 18 17 16 7476 32 26 4016 50 46

(AL Low profile 8 11 10 9 7486 32 26 4017 90 82

Sockets 14 12 11 10 7490 48 39 4020 97 88
Sockets 16 13 12 11 7492 55 50 4023 18 17

7493 48 39 4024 68 62
74121 34 28 4025 18 17

4027 50 45
4028 78 71

BC109C 11 BZY88C 16914 5 4030 50 43
BC177 21 383-158 12 1144001 5 4040 93 84
BC179 22 203702 12 1144002 6 4042 74 67
002448 30 203704 13 1114004 7 4046 117 107
0E851 18 293708 10 104148 4 4049 50 45

2143055 49 4050 50 45
4068 18 17

4071 18 17
AY -5-1224 16 pin OIL clock IC + data + circuit 4 00 4078 18 17
Clack kit IC + 4 digits 11,0 4081 18 17
Clock kit IC + 4 digits. transistors 8, transformer 13.00 4507 50 45
11481048 7W Audio Amp + circuit + data 1.15 4511 138 126
TC4940 tOW Audio Arne + circuit + data 2.20 4518 109 99
TA0100 Radio IC + IF filter + data 1.70 4520 109 99
Carbon film resistors NW 57 E12. 1.2 ea. 10 11p. 100 95p. 4527 138 126

By return service. P&P 10p (UK). SAE enquiries, lists. Schools. Colleges supplied

SILICON SEMICONDUCTOR SERVICES
41 Dunstable Road, Caddington, Luton LU1 4AL

ELECTRONICS

DEVELOPMENT

ENGINEER

required to assist in the design, development
and maintenance of specialised instrumenta-
tion covering a wide range of research
projects at low and at radio frequencies.
There is also the opportunity of working on
thick -film circuits. Applicants should be of at
least HNC standard and preferably have had
experience in both linear and digital circuits
and systems. Assisting in teaching labora-
tories is NOT involved. Salary range (grade 5
Technician) £2,849-E3,305. Annual leave is
25 days plus public holidays.

Further details and application forms are
obtainable from:

Mr. R. E. Webb
Electronics Unit

Queen Elizabeth College
(University of London)

Campden Hill Road
London W8 7AH

BRITISH MEDICAL ASSOCIATION
Department of Audio Visual Communication

ASSISTANT
ELECTRONICS

OFFICER
required to assist in the development and
building of equipment, maintaining a small
CCTV recording studio also audio record-
ing and editing. Practical experience
essential.
Starting salary up to £2766 depending on
qualifications and experience.
Forward full curriculum vitae to Cyril
Young, Electronics Officer, Department of
Audio Visual Communication, British
Medical Association, Tavistock Square,
London WC1H 9JP. 4993

ARTICLES FOR SALE

DIGITAL CLOCK CHIP, AY -5-1224, with data
and circuit diagram. £3.66 plus VAT, Jumbo '
LED digits (16mm high) type economy DL/747
only f2.04 each plus VAT, post free. iGreenbank
Electronics. 94 New Chester Road Wirral
Merseyside L62 5AG. (83

LADDERS unvarnished 14ft lin, closed, 25ft
41n extd. £21.40 delivered. Tel: Telford 586544.

(16

I.6MM B & H 631 Sound projectors c/w speaker
and transformers £135. - Hilton Cine. 9 West
Hill, Dartford -T, 20009. (15

C.R.T. REGUNNING PLANT. New and second-
hand reconditioned training, demonstration,
colour or B/W. Barretts, Mayo Road, Croydon,
Surrey, CRO 2QP. (36)

DISCOLI WITS. Best. Cheapest. Reliable.
Stimper Catalogue. - Aarvak. 98A(W) West
Green Road, N115 SNS. 01-800 8656. (123

LOW COST IC MOUNTING. Use Soldercon IC
socket pins for to 40 pin DILs, 70p (plus
Sp VAT) for strip of 100 pins, £1.50 (plus 12p
VAT) for 3 strips of 100, £4 (plus 32p VAT)
for 1,000. Instructions supplied. Send for sam-
ple. Sintel, 53c Aston Street. Oxford. Tel:
0865 43203. (67

HUNDREDS of Dual Standard Colour TV's for
sale. Contact: S. H. C. Televisions Ltd., 024-
026 (Radnage) 3321. (20

VACUUM is our speciality, new and second-
hand rotary pumps, diffusion outfits, accessor-
ies coaters, etc. Silicone rubber or varnish
outgassing equipment from £40. V. N. Barrett
((Sales) Ltd., 1 Mayo Road, Croydon. 01-684
9917. (24

60 KHz MSF Rugby and 75 KHZ Neuchatel
Radio Receivers Signal and audio outputs.
Small, compact units. Two available versions.
Toolex, Bristol Road, Sherborne (3211), Dorset.

(21

SURPLUS TEST EQUIPMENT AND RADIO
AMATUER GEAR. Bench power suppliers 200/
400 v. Precision millivolt meters, chart recor-
ders, Vanguard, Cambridges, etc., etc., preci-
sion standards room equipment. B&H COMPON-
ENT LTD., Dept, WW, Leighton Electronics
...entre. 59 North Street, Leighton Buzzard.
Beds. LU7 7EG. (05253 2316). (49

TRADE BUYERS required for selling battery
type antenna amplifiers in all parts of the
world, The type we make are Ell -stereo VHF/
FM radio, Riff -VHF television, B45 -UHF colour
and monochrome television. Trade price E2.75.
- Electronic Mail Order Ltd., ,Ramsbottom,
Bury, Lanes, England. (4882

;4992
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B. BAMBER
5 STATION ROAD, LITTLEPORT,
TEL: ELY (0353) 860185 (TUESDAY

_

TERMS OF BUSINESS: CASH
AND P

WITH ORDER
ALL PRICES INCLUDE POST ACKING (UK ONLY)ELECTRONICS EXPORT ENQUIRIES WELCOME. CALLERS WELCOME TUES. -SAT.

CAM BS, CBE 1QE PLEASE ADD VAT. MINIMUM ORDER £1
-SATURDAY)

EASE ENCLOSE STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

ALL BELOW - ADD 8% VAT ALL BELOW - ADD 8% VAT ALL BELOW - ADD 8% VAT ALL BELOW - ADD 25% VAT
SPECIAL OFFER. Miniature 50 ohm coax,
high quality, PTFE insulation and blue PTFE
cover, solid silver-plated inner, and

MAINS TRANSFORMERS
All 240V input. voltages quoted

approx. RMS

MULLARD TUBULAR CERAMIC TRIM-
MERS, 1-18pf, 6 for 50p.
(as featured in Rad. Comm. Jan, p.25).

HIGH QUALITY SPEAKERS, 8Yein a 6in.,
elliptical. tin. deep, 4ohms, inverse magnet,
rated up to 10W. £1.50 each, or 2 for £2.75silver-plated braid, approx. 3mm overall

diameter, (ideal for unit wiring of RE stages up
to 23cms, etc.) 4 metres for 50p.

(Please quote Type No. only when ordering)
TYPE 10/2 10-0-10V at 2A, E1.50.
TYPE 18/2 18V at 2A, £1.65.

ICA, some coded, 14DIL type, untested,
mixed. 20 for 25p.
TO3 TRANSISTOR INSULATOR SETS,

(Quantity discount available).

T.V. PLUGS (metal type). 6 for 50p.
WE NOW STOCK SPIRALUX TOOLS for
the electronics enthusiast. Screwdrivers, nut
spinners, BA and Metric sizes, pop rivet guns,

TYPE 28/4 28V at 4A, 125V at 500mA,
£4.00.
TYPE 129 400V at 20mA, 200V at 10mA,
6.3V at 500mA, E1.25.

10 for 50p.
24V MIN. REED RELAYS, encapsulated
single -pole make. 2 for 50p.
CHASSIS TAGS, 25p pack.

T.V. SOCKETS (metal type). 5 for 50p.
T.V. LINE CONNECTORS (back-to-back
ski ( 5 for 50p.
MIXED ELECTROLYTICS, large bag.etc. SAE for list. TYPE 72703 400V at 10mA, 200V at RELAYS, single pole, changeover, 12 DC, £1.00.

PHOTOMULTIPLIERS. E.M.I. TYPE 6094. 5mA, 6.3V at 400mA, £1.25. approx. 3/41n. x 1/2in. x 1'/ in., 35p each. 0C200 TRANSISTORS, 6 for 50p.
Brand new with base. £20 each. TYPE 70462 250-0-250V, 50-0-50V,

6.3V, £1.75.
MINIATURE SLIDER SWITCHES, 2 pole,
2 way, 5 for 50p.

BSY95A TRANSISTORS, 6 for 50p.
BCY72 TRANSISTORS, 4 for 50p.

PLUGS AND SOCKETS TYPE 1258S, approx. 125V at 30mA. 2-6PF., 10MM CIRCULAR; CERAMIC PNP AUDIO TYPE TO5 TRANSISTORS,
25 -WAY ISEP PLUGS AND SOCKETS, 65p. TRIMMERS (for VHF/ UHF work), 3 pin 12 for 25p.
40p set (1 plug + 1 skt). Plugs and sockets MAINS ISOLATING TRANSFORMER mounting, 5 for 50p. STUD RECTIFIERS, BYX42/ 300R, 300V
sold separately at 25p each. (ex equip), in metal cases, totally enclosed, CERAMIC HIGH VOLTAGE PILLARS at 10A, 30p each, or 4 for £1.00
ANDREWS 44AN FREE SKTS. (N -type) for tapped mains input, 110-240V etc., output (metal ends, tapped 4BA), approx. 1 in long, DIN SPEAKER SKTS, 2 -pin, 4 for 50p.
FH4 / 50B or FHJ4 / 50B cable, £1.00 each. 240V at 3A + 12V at 0.5A, £11.00. 10 for 60p. __ ___ IF CANS, 1/2in square, suitable For rewind, 6
BULGIN ROUND FREE SKTS. 3 pin, for AS above, output 240V at 12A + 12V at for. 30p.

PYE RADIO -TELEPHONE
EQUIPMENT

mains input on test equipment, etc., 25p
each.

3A + 22V at 2.5A, E27.50.
PYE WESTMINSTER W15 AM. 121/2kHz

DUBILIER ELECTROLYTICS. 50uE, 450V,
2 for 50p.

S0239 BACK TO BACK SOCKETS, £1.25
each.

channel spacing, G.P.O. approved. High Band
AM. Dash mount, less crystals. Good condi- Cambridge, Westminster, Motofone, Euro-

DUBILIER ELECTROLYTICS. 100 uF,
275V, 2 for 50p.

BNC INSULATED SOCKETS (single hole
type), 65p each.

tion. £100.00.
PYE BASE STATION F3OM. TX 100 mHz Rx

pa series. Send s.a.e. for full details PLESSEY ELECTROLYTICS. 470uF, 63V,
3 for 50p.

PL259 PLUGS (PTFE). Brand new, 50p 140 mHz, low power MID BAND, good WELLER STOCKIST. All irons and Spares TCC ELECTROLYTICS. 1000uF, 30V, 3 for
each or 5 for £2.25. condition. £200.00. available. S.A.E. for list. 60p.
Reducers for above 15p each. MANUFACTURERS - SEND SAE FOR - - - PLESSEY ELECTROLYTICS. 1000uF,
50239 SOCKETS (PTFE). Brand new (4
hole fixing type), 50p each, or 5 for £2.25.

OUR LATEST BARGAIN CAPACITOR LIST. VALVES
QQV03/20A (ex -equipment), £3.00.

180V. 40p each (3 for £1.00).
DUBILIER ELECTROLYTICS. 5000mfd. at
35V 50p ech.PLESSEY COLOUR SCAN COILS. 90'

N -TYPE SKTS. (4 hole chassis mounting,
lead 50p

brand new. £4.00 each. QQV03/10 (ex -equipment) 75p or 2 for DUBILIER ,ELECTROLYTICS. 5000uF,50ohms, small coax type), each. COLOUR MONITOR DECODER PANELS. £1.20. 50V, 60p each.N -TYPE PLUGS 50ohm, 60p each. By leading British manufacturer. Designed to 2C39A (ex. equipment), E1.00 each. DUBILIER ELECTROLYTICS. 5000mfd. atBNC PLUGS (Amphenal, new, packed), 35p B.B.C. standards. Units consist of chrominance OCIV02/6 (ex. equipment), E1.00 each. 70V 65p eacheach (4 for £1.20). module, PAL filter and delay module, lumin- 4CX250B (ex. equipment), E2.10 each. ITT ELECTROLYTICS. 6800mfd at 25V.BULGIN FLAT 2 pin FLEX CONNECTORS. ante module and encoded video input module, 4X25011 (en. equipment), £1 .50 each. high grade, screw terminals, with mounting
Non -reversible 40p each. All units brand new and complete including DET22 (ex. equipment), 2 for E1.00. clip. 50p each.HELLERMAN LUBRICANT GRADE C. The
ideal lubricant for all rubber goods. Good

edge connectors and service manual. £30.00.
Manual supplied separately, £1.00 each.

15062 MULLARD 150V REG. (Equiv. 0A2)
(new, boxed), 40p.

PLESSEY ELECTROLYTICS. 10000mfd, at
63V. 75p each.electrical insulator. 75p per bottle. PHILIPS STAB. POWER 0-35 volt, 3 amp. TRANSISTOR HEATSINKS, to make 2 x MULLARD BLACK/WHITE C.R.T.

GREENPAR (0E35012) CHASSIS LEAD Metered type PE 4806 £65.00 each. TO18 transistors, screw -in clamps, block size
'/ A65 -11W. Brand new £11.00.

TERMINATIONS (These are the units which
bolt on to the chassis, the lead is secured by

TINNED COPPER WIRE. 0.234mm. Looks
like 15a fuse wire 12 oz. reel 30p.

tin. a in. x /,in with 2 holes for mounting,
3 for 50p. T.V. LINE SOCKETS. 18p each. 5 for 75p.

T.V. SOCKETS. Mounted on Bakelite panel.
screw cap, and the inner of the coax passes CHART RECORDER PAPER. 1034in x RADIOSPARES 500WATT AUTO 6 for 50p.
through the chassis), 30p each, 4 for £1.00. 120ft. Type M1299. £1.00 per roll. TRANSFORMER, 100 / 110 / 150 / 200 DIN 3 LINE SOCKETS. 15p each.

MULLARD SCOPE TUBE DN7-78. 3in. face
. .

MINIATURE Panel mounting Rocker / 220 / 240V tapped input and output step
pin

E.H.T. V / HOLDERS BSA. (Both PHILIPS
complete with base and mu -metal screen. Switches, bolt -on type. smart appearance, 3 up or step down facility. ex. new equip., and PYE types available.) 20p each
ELM each. for 50p. £6.00. 4995

r

LINSLEY-HOOD 75 watt amplifiers constructed
and repaired. Comprehensive selection 01
spares in stock, BDY56 £2.40, BD529, BD530
65p each, filter switch click and mains borne
interference suppression kit 1.35, SAE for list.- I. G. Bowman. 35 Park Hill Road. Torquay.
S. Devon (4980

VALVE BARGAINS. Any 5-45p, 10-75p. 50-£3.60.
ECC 82 ECL 80 EF 80/183/184 PC 86/88 PCF 80/
802 PCL 82/84/85/805 PL 36/504 PY 33/81/800/88
30PL14. COLOUR VALVES. 12p each PL508/509
PY 500A. No VAT required. P&P under 11/10p.
£1 to £3/15p. Above £3/20p. Money back guaran-
tee. - LANCASHIRE MAIL ORDER, 6 WILLIAM
STREET. STUBBINS, RAMSBOTTOM, BURY.
LANCS. (4807

MICRO
ELECTRONIC
TRANSMITTER
Receive on a
VHF RADIO
The smallest Transmitter
available in the UK.
Only 2" X 1", Can pick up and transmit
minute sounds and voices. Range 500
yards plus. Can be worn round the neck,
held in the hand, or operated in a drawer.
Works almost anywhere, uses PP3
battery (very long life). Completely self-
contained, transistorised printed circuit.
Used the world over. Fully guaranteed.
Latest model now dispatched.
Transmitter t:15.30
If required, Pocket Radio for

receiving transmissions . £15.30

P.&P. 50p MAIL ORDER & COD Welcome
Unnameable in U.K.

Mulhall Electronics, (WW)
Ardglass, Co. Down, UK. BT30 7SF.
Tel: 039-684 461. (4520

GOING DIGITAL?
From TEA -MAKERS to PULSARS!

You can change your clock to astronomical time by simply fitting a different crystal, of course. But our Clock (7
or 10 digits) is programmable. it will boil your tea for you' resetting of course, just as easily as it will keep track

of the hours, or months. Five programs a day, all of variable length. ideal for homes, schools, offices, etc. And
tea -making. Thumb -wheels or adjustable ROMs. Programmable Clock Plans and Data . £1.10.
Also our popular Digital Multimeter (4 digits),
Mod. 1: Frequency to Mhz, Period. Events, Geiger Circuit. Plans £1
Mod. 2: Rather a long Spec, but 22 ranges of nearly everything, including pH and Capacitance. Ac/ Dc No

cramped analogue scales or fiddling with nulls. Volts, Resistance, Current. Interfaces with Mod. 1 for
readout. Plans and data £1.05

Also Multimode Alarm Circuits (Baby, Burglar, Optical) £0.80

R & E PUBLICATIONS, Highland, Needham Market, Suffolk
Designers of advanced circuits since 1969

:Subject to a supply of water, etc., (4511

PHOTO ETCH
LIMITED VI'

9 LOWER QUEEN STREET
PENZANCE, CORNWALL, TR18 4DF

Prototype or long run - we will supply
your printed circuit requirements

Also facilities for Design, Assembly and
Test

Prompt and efficient service assured
Context Ovid Webter

ir PENZANCE (0738) 4472

THE SCIENTIFIC WIRE CO.
Copper - Nickel - Chrome - Eureka -

Litz - Manganin Wires.
Enamelled - Silk - Cotton - Tinned

Coverings.
* No minimum charges or quantities.
* Trade and export enquiries welcome.
* S.A.E. brings List.

P.O. BOX 30, LONDON E4 98W

VALVES - Radio - TV Transmitting &

Industrial 1930 to 1975. 2200 Types in stock
many obsolete. List 20p. Quotation S.A.E.
Postal export service. We wish to buy new
and boxed valves, wholesalers, dealers, etc..
stocks purchased. - Cox Radio (Sussex) Ltd..
The Parade, East Wittering, Sussex. West Wit-
tering 2023. (4999)

VIATRON VDU TERMINAL incorporating Key-
board. 320 character VDU, MOS microproces-
sor. and twin Philips -type cassette station.
£190. VIATRON incremental DATA RECORDER.
manufactured 1972, £95. MDS 1320 LINE
PRINTER, as new, 1200. FLEXOWRITERS
(paper tape typewriters with I/O) from £50.
EMI AUDIO Echo Unit, 55. GE Model 661A
High Speed incremental paper tape reader
(half rack mount) c/w drive & read amps.,
£50. NEW paper tape golfball typewriter, £350.
HONEYWELL G-115 PROCESSOR Module with
4k store, Power Supply Module, and Control
Console (System installed 1971), ALL #165.
(Honeywell Series 200 Magtapes (four with con-
troller). £65 per unit of £225 the lot. COM-
PUTER APPRECIATION. Godstone 3106, Otford
3256. (4500)
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A range of high efficiency reversible
D.C. motors are now offered
complete with stackable
epicyclic gears
giving all the
gear ratios:

MARX-LODER
STACKABLE EPICYCLIC GEARED

ELECTRIC MOTORS
.0.""

5-
01

3, 4,O ,I.- 41
19, 18, 20, 24,

5,6,12,

0 - AtormIlir /--,
them as shown. Extra gear sets

120, 380 by combining
30, 60, 72, 90,

0 '''''''l\ extend the range to fit most requirements.
..."0. Four sizes of motor each with pile gears

and 6v windings are available as under
EM13681+ watts; 5000rpm;size24 x 24 X 74mm £
Max. gearbox torque 2kg.cm 6 55

EM1368/1 Spare gear set with 3.4.5,6 ratios . . . . 1.95
EM1418 8 watts; 5000rpm; size 35 X 35 X 109mm

Max. gearbostorque 5kg.cm .... . . ....... 7.40
EM141 P/1 Spare gear set with 3,4,5.6 ratios ..2.10
EM145820watts; 700Orpm; size 52 X 52 X 16.0.mm
Max.gearboxtorque 1 Okg.cm . . . .. . - . .9.55

EM146P 30 watts; 400Orpm, size 52 X 52 .. 2.00mm
Max. gearbox torque 10kg.crn 11.80

SPECIAL OFFER
'Gearbox pack'. All items above 34.00

MOTORS without gearboxes:
EM131. 0.8 watts: 20g .cm; 8000rprn; 017mm 4.85
EM136: 1.2 watts; 408.cm, 500Orpm. 421 mm . .. 4.35
EM 139 i 4.2 watts; 160g.cm; 5000rprn, 430mm .. 4.15
EM14t ;8 watts, 3209.cm, 4500rpm; 430mm . . 4.85

SPECIALOFFER
"Motorpack-. All motors above 16.00

Suggested applications. Laboratory equipment. stirrers.
pump drives. servo systems, positioning of aerials, dampers,
doors, power for models trains, boats, drills. cutting wheels
etc. SAE for DATA SHEETS. AN prices ere inclusive in U.K.

MAIL ORDER ONLY FROM

AID -US PRODUCTS
Dept. WVV9, 8 Hillview Road, Pinner

HA5 4PA, Middlesex 4931

SCOPES AVAILABLE
Tele-equipment. Absolutely perfect
dition.

D.52 6 meg. E90
DM.53 15 meg. storage £225

Ring: Mr. Lewis at 01-882 1644 now
and avoid disappointment

con -

4989

ENAMELLED COPPER WIRE
S.W.G. 1 lb. reel 1/2 lb. reel
10 to 19 2.40 1.35
20 to 29 2.45 1.40
30 to 34 2.60 1.50
3540 40 2.85 1.60

All the above prices are inclusive of postage
and packing in U.K.

COPPER SUPPLIES
102 Parrawood Road, Withington, Manchester 20

Telephone 081-445 8753

14 CHANNEL TAPE DECK 9 AMPEX, £250. Rem -
scope storage scopes, one working £40, two
faulty £15 each or £60 the' three, Marconi T.V.
Monitor £15. Nombres RF Generator £10. S.A.
Further details: Ferris, 27 Halley Street, Lon-
don, W1N IDA. Phone 01-580 4075. (4502)

MANPACK TRANSCEIVERS Plessey type All
(2-8 MHZ), low power sets in original packing,
plus charger stabiliser batteries and access-
ories. Enquiries Box WW 4503.

" MOTIVATOR " Curtain Cord Controllers.
Mains battery models and kits for use with
corded domestic curtains. From £18-f20. Aid -Us
Products, Dept. WW10. S Hillview Road, Pinner
HAS 4PA. Middlesex. (4930)

60 KHz MSF RUGBY RECEIVERS. BCD TIME -
OF -DAY OUTPUT. High performance, phase
locked loop radio receiver. 5V operation with
LED indication. Kit complete £9.50; assembled
and tested unit £11.12 (prices include postage
and V.A.T.) Also available low power receiver
with signal and audio outputs. Send for
details Toolex, Sherborne (4359) Dorset. (21

FOR SALE: Transformers. 240/110v 20amps
2kva unshrouded with leads £9.50, same but
shrouded with 2 -pin Socket and lead to sell
for American Appliances £22.50. Small 50watt
Auto with lead and American socket £4, New
Amplifier (Valve) transformers 345-0-345v
150mA 6v 4amp 5v 3amp £5, Transformer
12-0-12v tamp £2.20. Others. Malden Trans-
former, 134 London Road, Kingston -on -Thames.
01-546 7534. (4516

COLOUR. UHF and TV SPARES. Colour anid
UHF lists available on request. New cross
hatch kit Ancl Sync and UHF Modulator units
aerial in -put type £11 p&p 45p. CRT reactivator
kit for colour and mono £16.80 p&p 60p. Signal
strength meter kit £18.00. P/P 45p. 625 TV. If
unit, suitable for Hi-Fi amp or tape recording.
£6.75 P/P 35p. Bush CTV 25. New conver-
gence panels plus yoke and blue lat., 13.85,
P/P 40p. New Philips single standard conver-
gence panels complete, Mel, 16 controls, coils,
P.B. switches, leads £3.75, P/P 50p. New Colour
Scan Coils, Mullard or Plessey plus conver-
gence yoke and blue lateral, £9.20, P/P 55p.
Mullard AT 1023/05 Convergence Yoke £2.30 p/p
50p. Mullard or Plessey Blue Laterals, 75p Pit,
20p. BRC 3000 type Scan Coils, £2.00 P/P 40p.
Delay Lines DUO, £3.50, DLIE, DLI, £1.00, P/P
35p. Lum Delay Lines, 50p, P/P 15p. EHT
,Colour Quadrupler for Bush Murphy CTV 25
111/174 series, £7.S0. P/P 60p ERT. Colour
Tripler ITT T1125/11TH suitable most sets, £2.00
P/P 35p, GEC 2040 colour tripler £1.75 P/P 35p.
Colour surplus/salvaged Phillips G8 panels
part complete; Decoder, £2.50, IF incl.  5
modules, £2.25. T. Base, £1.00, P/P 25p. CRT
base, 75p, P/P 15p. GEC 2040 panels, for
spares Decoder £3.50, Time Base £1.00 P/P
50p. B9D valve bases 10P, 6p. VAIIICAP
TUNERS. UHF ELC 1043 NEW, £4.20. ELC1043/
05 £5.00. ELC1042 (VHF) £5.50, Salvaged VHF
and UHF Varicap tuners, £1.40, P/P 25p. UHF
TUNERS NEW, Transistorised. Incl. slow
motion drive, £3.80. 4 position and 6 pos.
push-button transistorised £4.20. P/P 45p.
Philips, Bush, Decca, Integrated UHF/VHF
transd tuners 14.50 P/P 60p Murphy 600/700ser-
ies corn. UHF conversion kits incl. tuner, drive
assy. 625 IF amplifier, 7 valves, acces., housed
in cabinet plinth assembly, £5.50 P/P 65p.
THORN 850 Dual standard time base panel,
500, P/P 50p. PHILIPS 625 IF .amplifier panel
inlol. obit., 50p P/P 45p. VHF turret tuners
AT7650 incl. valves for K.B. Featherlight,
PlulLips 19TG170, GEC 2010, etc., 12.50. PYE
miniature incremental for :110 to 830, Pam
and InVicta, £1.00. A.B. miniature with UHF
injection suitable K.B. Baird, Ferguson, 75p.
New fireball tuners Ferguson, HMV, Marconi,
£1.00 P/P all tuners 50p. Mullard 110° mono
scan Coils, new suitable all standard Philips,

Pye, Ekco, Ferranti, Invicta, £2.00, P/P
35p. Large selection LOPTS, FOPTs available
for most popular makes. 200+200+100 MFD
350v Electrolytic, £1.00 P/P 20p. MANOR
SUPPLIES, 17:2 WEST END LANE, LONDON,
N.W.6. Shop premises, callers: welcome. (No.
28, 59, 1159 Buses or W, Hampstead
and Brit. Rail). MAIL ORDER: 64 GOLDERS
MANOR DRIVE, LONDON, N.W.1.1. Tel. 01-794
8751. VAT PLEASE ADD 25% TO ALL PRICES.

BUDGET MINI AUDIO MIXERS
With Professional Facilities

Slider Faders* Tone Controls * Monitoring *
VU Meter

Mono or Stereo * Ready to use or kits

Details Ref. WW
PARTRIDGE ELECTRONICS

21-25 Hart Road, Benfleet, Essex

CRYSTALS
Fast delivery of prototype and production quantities to your specification for
digital clocks. mobile radio. radar, etc. Examples:

10 Mt. 100 Mt 0.034° 105 E2.22 each, £1.020 per 1.000
100 kHz 0.005% HC13/8 £3.00 each: 0.900 per 1.000
1 MHz 0.005% HC6/11 £2.50 each: £1,600 per 1.000
2.097152 MHz 0.0025% HC6/11 £3.05 each: E1,550 per 1,000
3.2858 Mhz 0.0025% HC6/U £2.70 each: £1,500 per 1,000
10.0 MHZ 0.002% HC10/11 £2.00 each: £1,100 per 1,000

INTERFACE QUARTZ DEVICES Ltd., 29 Market Street,
Crewkerne, Somerset. Telephone: (046031)2578 Telex: 46283
Importers and exporters of crystals. filters. oscillators and frequency

counters from worldwide sources (571

PMR, TV, BROADCASTING, AMATEUR
1.9MHz-500MHz. Do you work on RF on these
Frequencies? Then the new Range of Watt Meters,
Thru-Line Watt Meters and Dummy Loads will be of
interest. Four Instruments up to 1 KW rating are
available. For full details send to:

J. H. ASSOCIATES
52 Silver Street, Stansted, Essex

(4846)

THE SPACE-AGE GADGET FOR THE

ELECTRONICS ENGINEER

IJTEPROBE-

BENDS LIGHT

ROUND CORNERS
Throw light on those dark, inaccessible places. Find that dropped part, see
that connection clearly. Liteprobe is fast, accurate - and flexible!
Small hand torch with extension lead of glass fibres protected by plastic
sleeve. High concentration of light at tip. No external bulb. Requires two
HP7 batteries.

El 99, post free, from
'Litoprobe Mail Order Mope WW1), 304 Edo/mom Rood, London W2

Money refunded in seven days if not completely satisfied. 4976

CAPACITY AVAILABLE

LABELS, NAMEPLATES, FASCIAS on anodised
aluminium or perspex. Any quantity, superb
quality, fast delivery. G.S.M. Graphics Ltd.,
1-5 Rectory Lane, Guisborough (Tel. 02873-
4443), Yorks. (26

PRINTED CIRCUIT 'BOARDS - Quick
deliveries, competitive prices, quotations on
request, roller tinning, drilling, etc., speciality
small batches, larger quantities available.
Jamiesons Automatics Ltd, 1-5 Westgate, Brid-
lington, N. Humberside, for the attention of
Mr. J. Harrison. Tel: (0262) 4738/77877. (18)

DESIGN, development, repair, test and small
production of electronic equipment. Specialist
in production of printed circuit assemblies.
YOUNG ELECTRONICS LTD., 184 Royal Col-
lege Street, London NW1 OWN. 01-267 0201. (29

BATCH Production Wiring and Assembly to
sample or drawings. Deane Electricals, 19B
Station Parade, Ealing Common, London, W.5.
Tel: 01-992 8976. (13)

CAPACITY available to the Electronic Industry.
Precision turned parts, engraving, milling and
grinding both in metals and plastics. Limited
capacity available on Mathey SP33 jig borer.
Write for lists of full plant capacity to C.B.
Industrial Engineering Ltd., 1 Mackintosh Lane,
E9 6AB. Tel: 01-985 7057. (14

AIRTRON ICS LTD., for Coil Winding - large or
sm:all production runs. Also PC Boards Assem-
plies. Suppliers to P.O., M.O.D., etc. Export en-
quiries welcomed. 3a Walerand Road, London,
SE13 7PE. Tel: 01-852 1706. 161

A.A.A. SERVICE. Small batch production
wiring, assembly to sample or drawings.
Specialists in printed circuit assembly. Cable -
forms to order. Rock Electronics Ltd., 42
Bishopsfield, Harlow. Essex. Tel. Harlow (0279)
33018. (4889)

AVOMETERS repaired and calibrated, trace-
able calibration certificate given if required.
AVOMETERS and ELECTRONIC COMPONENTS
wanted, good prices paid. ' Q ' Services Elec-
tronic (Camberley) Ltd.. Yateley (0252) 871048
any time. (4998)

ARTICLES WANTED

WANTED, all types of communications receiv-
ers and test equipment. Details to R. T. & I.
Electronics, Ltd., Ashville Old Hall, Ashville
Rd., London, E.11. Ley 4986. (63

B -D ELECTRONICS offer prompt settlement for
your surplus components. Our main field of
interest is consumer electronics. Please tele-
phone our Miss Hughes, Sandy (0767) 81616.

(22

WANTED R. F. SPECTRUM analyser minimum
frequency range 10 to 1500 MHz e.g. Hewlett
- packard 8551/851 or similar. - Box No.
WW4981.

AVD VCM 163 Valve tester. TF 1041c Valve
voltmeter digital multimeter TDMS. 70.
Fletcher, 62 Moorbridge Lane. Stapleford, Not-
tingham, 0602 397446. (4985)

BRENNEL TAPE TRANSPORT wanted with or
without Electronics. Also Truvox TSA100 AMP.
Repairable non -workers considered. - Phone
Bracknell 51308. (4982

SURPLUS COMPONENTS, Equipment and Com-
puter panels wanted for cash. Ring Southamp-
ton 722501 (4506

WANTED T.V. COLOUR bar generator price
and particulars to HUBY, 31 Beckfield Lane,
York. (4983
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Our noise reducer is something to
shout about!

Wireless World Dolby noise reducer
Complete kits for the Wireless World
Dolby B noise reducer are available
through the address given below.
The two -channel design features:
 a weighted noise reduction of 9dB
 switching for both encoding

(low-level h.f, compression) and
decoding

 a switchable f m stereo multiplex
and bias filter

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

 no equipment needed for align-
ment

 suitability for both open -reel and
cassette tape machines

 check tape switch for encoded
monitoring in three -head machi-
nes

The kit includes:
-complete set of components for a

stereo processor
-regulated power supply compon-

ents
-board -mounted DIN sockets and

push-button switches
-fibreglass board designed for

minimum wiring
-solid mahogany cabinet, chassis,

two meters, front panel, knobs,
mounting screws and nuts.

Price is £43 inclusive.

A single -channel printed -circuit
board, with f.e.t. costs £2.50 or
£8.63 with all components inclusive
(excluding edge connector, £1.37
extra). Selected field-effect transis-
tors cost 68p each inclusive, £1.20
for two and £2.20 for four.

DOLBY KIT ORDER FORM

Calibration tapes are available,
costing £1.94 inclusive for 9.5cm/s
open -reel use and for cassette
(specify which).

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

Wireless World noise reducer
General sales department
Room 11, Dorset House
Stamford Street
London SE1 9LU

Please supply me with the complete Wireless World kit for a Dolby noise reducer.

I enclose remittance value £43.00 inclusive II

Name

Address

Additional items required

I enclose remittance value t payable to I.P.C. Business Press Ltd.

1MM
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Wilmslow
Audio

THE firm
for

speakers!
Baker Group 25, 3, 8, or 15 ohm £8.64
Baker Group 35, 3' 8 or 15 ohm . £10.25
Baker Deluxe, 8 or 15 ohm £13.75
Baker Major, 3, 8 or 15 ohm £11.87
Baker Regent, 8 or 15 ohm £10.00
Baker Superb, 8 or 15 ohm £18.12
Celestion H F1300 8 or 15 ohm £7.75
Celestion MF 1000 horn, 8 or 15 ohm £15.60
Decca London and X over £37.50
Decca DK30 and X over £24.06
EMI 13 x 8, 150 d /c, 3, 8 or 15 ohm £2.94
EMI 1 3 X 8, Type 350 £9.56
EMI 13 x 8, 25 watt bass £9.00
EMI 2'/a" tweeter 8 ohm £0.77
EMI 8 x 5, 10 watt, d/c, roll/s 8 ohm , . £3.44
Elac 59RM 109 15 ohm, 59RM 1148 ohm £3.44
Elac 61/2" d/c roll/ s 8 ohm £4.06
Fane Pop 15 watt 12" £5.25
Fane Pop 20T 10" 20 watt £6.50
Fane Pop 25T 30 watt 12" £7.50
Fane Pop 50 watt, 12" £12.00
Fane Pop 55, 12" 60 watt £13.95
Fane Pop 60 watt, 15" £14.75
Fane Pop 100 watt, 18" £29.95
Fane Crescendo 1 2A or B, 8 or 15 ohm £34.50
Fane Crescendo 15, 8 or 15 ohm £47.50
Fane Crescendo 18, 8 or 15 ohm £62.95
.Fane 807T 8" d/c, rolls/s, 8 or 15 ohm £5.75
Fane 801T 8" d/c roll/ s 8 ohm . £8.12
Goodmans 8P 8 or 15 ohm £5.50
Goodmans 1 OP 8 or 15 ohm £5.80
Goodmans 12P 8 or 15 ohm E13.96
Goodmans 1 2P -D 8 or 15 ohms £16.95
Goodmans 12P -G 8 or 15 ohms £15.95
.Goodmans Audiom 100 8 or 15 ohm . £13.90
Goodmans Audiom 200 8 ohm £13.90
Goodmans Axent 100 8 ohm £8.44
Goodmans Axiom 402 8 or 15 ohm . . £20.00
Goodmans Twinaxiom 8" 8 or 15 ohm £10.14
Goodmans Twinaxiom 10" 8 or 15 ohm £10.75
Kef 727 £6.06
Kef 715 £6.94
Kef 8110 £8.37
Kef B200 £9.50
Kef B139 £16.50
Kef DN8 £2.31
Kef DN12 £5.75
Kef DN13 £3.87
Richard Allan HPBB 8" 45 watt £12.95
Richard Allan CG8T 8" d/c roll /s £7.37
STC 400 1 G super tweeter £6.56
Baker Major Module, each £13.44
Goodmans Mezzo Twinkit, pair £47.19
Goodmans DIN 20, 4 ohm, each £13.44
Helms XLK25, pair £25.44
Helme XLK30, pair £17.19
Helme XLK50, pair £46.25
Kefkit 1, pair £48.44
Kef kit III, each £42.50
Peerless 3 / 15(3 sp. system) each £17.19
Richard Allan Twinkit, each £10.37
Richard Allan Triple 8, each £15.94
Richard Allan Triple, each £23.12
Richard Allan Super Triple, each £27.50
Wharfedale Linton 2 kit (pair) £23.12
Wharfedale Glendale 3 kit, pair . . £40.82
Wharfedale Dovedale 3 kit, pair £63.12
All Radford, Gauss, Castle, Jordan Watts, Eagle,

Lowther, Tannoy units in stock.

INCLUDING VAT AT 25%

Cabinets for PA AND HiFi, wadding, Vynair, etc.
Send stamp for free booklet "Choosing a Speaker"'

FREE with all orders over £7 - HiFi
Loudspeaker

Enclosures Book
All units are guaranteed new and perfect

Prompt despatch
Carriage, Speakers 38p each,12" and up 50p each,
tweeters and cross-overs 25p each, kits 75p each

(E1.50 pair).

WILMSLOW AUDIO
Dept. WW

Loudspeakers & Export Dept: Swan Works,
Bank Square, Wilmslow, Cheshire SK9 1HF.
Discount HiFi, PA, etc: 10 Swan Street,
Wilmslow. Radio, HiFi, TV: Swift of Wilms-
low. 5 Swan Street, Wilmslow. Tel. (Loud-
speakers) Wilmslow 29599, (HiFi, etc.)

Wilmslow 26213

WW -066 FOR FURTHER DETAILS

When you need to hire Video -
it pays to contact the most experienced

video company in the business

p

R.E.W. HOUSE
10. 12 HIGH STREET
COLLIERS WOOD
LONDON SW19 2BE
PHONE: 01-540 9684

Also at CENTRE POINT
20/21 ST. GILES HIGH STREET
LONDON. WC2
PHONE: 01-240 3066

Private enquiries, send 10p in stamps for brochure

HE QUARTZ CRYSTAL CO. LTD.
Q.C.C. WORKS, WELLINGTON CRESCENT,
NEW MALDEN, SURREY. 01-9420334 8 2988

"SAVE IT" BARGAIN

500 WATT DIMMER SWITCH
(riot suitable for fluorescent lights)

Basic Module with 1" Knob £2.00
Complete on MK switch plate £2.50

Larger 2" knob (BULGIN) 25p extra, P&P 25p.
Please add 8% VAT to all orders inc. P&P.

FRASER-MANNING LTD.
40 TUD DENHAM ROAD, IPSWICH, IP4 2SL

ELEETHEnKR
STARTING IN

ELECTRONICS?
Our kits provide the ideal intro-
duction to this fascinating hobby.
Actual working projects are constructed without soldering,
wiring or screwing and the components are used over and
over again

"An ideal introduction to electronics"
(0.1.Y. magazine)

"Educational kits of exceptional qual-
ity" (AUDIO magazine)
With ONE kit build Radios, microphones, burglar alarms,
inteccornms. ferrite detectors, solar cell, voice relay,
photoelectric cell. electronic cats, birds, guns, organs,
illuminometers. voltmeters, meters of all types, etc, etc, plus
your own circuit designs

These kits are very useful to
experienced engineers too, for
testing new layouts.
COMPLETELY SAFE - 9v battery
operation - fully explanatory manuals
included with every kit.

16 different projects £8.80
30 different projects £10.45

100 different projects £20.45
105 different projects £25.25
150 different. projects £33.95
Prices include Valuablo Manuals,
Battery, p&p VAT, etc.

Enquiries wetcomed from Educational Establishments

Cheque/P.O./Cash (or 7p for literature)
to DEPT. WW.

Satisfaction guaranteed
ELECTRONI-KIT LTD, 408 St.John's Street,

London, EC 1. [01-278 4579]

WW -058 FOR FURTHER DETAILS

J. LINSLEY HOOD
HIGH QUALITY AMPLIFIERS AND TEST EQUIPMENT

available tram
Examples. TELERADIO HI Fl _
75 Watt Amplifier. PA Module £11.00 Kit) £14.95 (Made)
Pre -amp Module £1Q.25 Kit) £14.50 (Made)
P.S.U. from E17.70 Kit) £21.00 (Made)
F.M. Tuner. basic kit £32.00 (p.p. 70p)

de luxe p.b. version £37.50 p.P.70P1
Stereo Decoder £4.85 Kit) £5.85 (Made)
Millivoltmeter Kit £15.25 Kid (Tax 8%)
Low Distortion Audio Osc. £8.95 Kill (Tax 8%)
Third Harmonic Analyser £19.50 Kit) (Tax 8%)
Beg. P.S.V. 0/50v IA £17.50 fKill. Tax 8%.

Tax extra 25% where unmarked. P/P extra Imin. 25p)

FOR DETAILED AND ILLUSTRATED LISTS SEND S.A.E.

FM Tuner

Millivoltmeter

) Hi 0
75 watt

"1"

325 Fore St, Edmonton, London, N.9
01-807 3719 Closed Thursdays

LINEAR
INTEGRATED

CIRCUITS
NATIONAL

Price, £2.90

VOLTAGE REGULATOR HANDBOOK
by National. Price: £1.35
ELECTRICAL CIRCUITS & SYSTEMS
by N. M. Morris. Price: £4.20
DESIGNING CIRCUITS WITH IC
OPERATIONAL AMPLIFIERS by R. G.
Seippal. Price: £3.40
OPERATIONAL AMPLIFIERS by G. B.
Clayton. Price: £4.25
RADIO & ELECTRONIC LABORA-
TORY HANDBOOK by M. G. Scroggie.
Price: £6.65
COLOUR TELEVISION SERVICING
by G. K. King. Price: £4.80
TELECOMMUNICATION TRANS-
MISSION HANDBOOK by R. L Free-
man. Price: £16.00
COMPUTER DATA -BASE ORGANI-
ZATION by J. Martin. Price: £16.40

* PRICES INCLUDE POSTAGE *

THE MODERN BOOK CO.
SPECIALISTS IN SCIENTIFIC

& TECHNICAL BOOKS

19-21 PRAED STREET
LONDON W2 1NP

Phone 723 4185
Closed Sat. 1 p.m.
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1. VHF Signal Generator Type TF 811A
10-300mcs £50.00 pp £3.00

2. VHF Sweep Generator 450-900mcs
(Telonic) £40.00 pp E2.00

3. Noise Generator CT 410 15kcs-160mcs in 3
bands E40.00 pp E2.00

4. Pulse Generator Type Go 1005
(Solatron) £35.00 pp £2.00

5. Signal Generator (Airmec) 300kcs-30mcs in 7
bands £45.00 pp £3.00

6. Signal Generator CT 202 6-75mcs . £25.00 pp £1.50
7. Microsecond Chronometer (Cintel) 12vDc or 240

Ac £30.00 pp £2.00
8. Frequency Calibrator Type 221.125-20,000 kcs. Ac

Power Supply £40.00 pp £1.50
9. High Resistance measuring set Type

6625 £25.00 pp £2.50
10. Calibrator Type TC 99 100-205mcs £25.00 pp E2.00
11. Frequency Period Counter (Beckman) Type

73603H £25.00 pp £2.00
12. VHF Frequency Standard (Wayne

Kerr) £15.00 pp £1.50
13. TV Line Selector Type L 190 (Mullard)E40.00 pp £2.00
14. High Speed Valve Tester (Mullard) . £30.00 pp £2.00
15. Klystron Power Supply Model Z816B

(Elliot) £45.00 pp £2.00
16. Voltage Regulator (Lang & Thompson) 1000w

220/240v £50.00 pp £4.00
17. Wide Range Oscillator Type 400C

(Dawe) E20.00 pp £2.00
18. Video Oscillator (Marconi) TF 885 Rough

External £40.00 pp E2.00
19. Universal Impedance Bridge (Marconi) TF

3730 £15.00 pp £1.25
20. Adjustable Phase Corrector (Rank

Cintel) £20.00 pp £1.00
21. Wave Analyser Type 705B £30.00 pp £2.50
22. Valve Voltmeter TF 428B £15.00 pp £1.25
23. RF X Band Test Set Type TC 118 .. £50.00 pp £2.00
24. Storage Scope (Remscope) Type SO1 E70.00 pp E3.00
25. Sweep Generator .005-100 cycles, square sine &

sawtooth. Advance Type SG 88 £360.00 pp £4.00
26. VHF Receiver (GEC) Type R 1294 500-300mcs. 3 bands

£25.00 pp £1.50
27. Radio Telephones, Mobile, VHF, Under Dash

Mounting E25.00 ea. or Built-in Speaker and coil lead
mic. Transistorized, 12v DC.. £40.00 pair pp £1.50 ea.

28. Transreceiver (Walkie talkie) Type
88's £30.00 per pair pp E2.00

29. Power & Modulator Unit Type 4 04 LRV 3B Built in
Rotary Converter 24v DC in. 3 HT out £8.00 pp E1.50

30. 2nd VFO units with film scale for RA
17 £40.00 pp £1.50

31. RA 17 L £295.00 pp E3.00
32. RA 17 Mk 2 £285.00 pp £3.00
33. RA 17 A £275.00 pp E3.00
34. RA 117 E £385.00 pp £3.00
35. RA 1217 Transistorized £400.00 pp £3.00
36. RA 6217 Transistorized North

American £410.00 pp E3.00
37. Universal Counter Timer, Racal Type CT

488 £140.00 pp E3.00
38. RA 98 Single Side Band with AFC... £85.00 pp E1.50
39. RA 121 Single Side Band with AFC and Tuning

Scope £145.00 pp E
40. RA 218 Single Side Band Fine Tune unit for

RA117 £45.00' pp £
41. RA 63 Single Side Band Fine Tune £100.00 pp £
42. RA 298 Single Side Band Transistorized £160.00 pp £
43. RA 316 F.S.K. Teleprinter Terminal Unit £150.00 pp £
44. Racal Teat Rig Type MA 91 for RAI7's £45.00 pp £1.50
45. MA 79 Universal Drive Unit £450.00 pp £
46. TA 349C 1 K.W. Linear Amplifier £2500.00 pp £
47. MA 152 S.W.R. Bridge 1.K.W. £80.00 pp £
48. TA 104H S.S.B. Transmitter 100w £150.00 pp £
49. Lorenz Teleprinter with tape feature, send/receive

Similar to 444 E80.00 pp £3.00
50. Creed 75 Mk 4 Receive Teleprinters £60.00 pp £
51. Paper Winders for above £25.00 pp E
52. Sperry Gryro's Compass Mk 4 £18.00 pp £1.00
53. Inverter Type 1008- 22-28v DC in 115v 3 Phase 400

cycles out 150 VA PF.8 £25.00 pp E1.00
54. Dial Telephones £3.50 pp £0.75
55. Klaxton Horns 24v, 240v £5.00 pp £1.00
56. Geared motors with built in 600-1 gearing: Electronic

brake, reversible, limiting switches, Rough Appear-
ance 12-24v DC £15.00 pp £1.50

57. Electric Hand Dryers £4.00 pp E1.00

58. Ferrograph Series 6 Tape Recorder I00-240vAC
Strong Durel Case £70.00 pp £3.00

59. Ferrograph Series 3 Tape Recorder 100-240vAC,
Strong Durel Case £40.00 pp E3.00

60. Phamphenic 25 watt High/Low Inpedance input
switchable output 15 ohms -70v, Wooden
Case £10.00 pp £2.00

61. Tape Cartridge Player built in 10 watt
E10.00 pp £1.50amp

62. Radar Aircraft (No indicator) £40.00 pp E2.00

63. Radar (Decca) Type: Marine £350.00 pp E10.00

64. Decca Navigator Mark 5 Complete £1 000.00 pp £8.00

CATALOGUES 50p each

Mail order only please to:
Dept. M02

SOUTHERN
AVIATION

Station Approach, Epsom, Surrey

Telephone (03727) Epsom 20691

EX -COMPUTER
STABILISED POWER SUPPLIES

RECONDITIONED, TESTED AND
GUARANTEED

Ripple <10mV o/v protection 120/130v 50 c/s I/ p.
Stepdown transformer to suit £3. P&P £2. 5 / 6v 8A E15.
5/6v 12A En. 5/6v 16A £22.
PAPST (or similar) FANS 41/2 x 41/2 x 2" 100 c.f.m. 50/ 60
c/s £4 (40p).
PAPST FANS Type 7576, new, 6" dia x 23/16 deep £5
(45p).
LIGHT DIMMERS 250w £2.70 (1 6 p).
BC107/8/9, BC147/8/9, BC157 / 8 /9 all 9p ea, (11p)
ELECTROLYTICS
12000p 100v £1.75 (45p). 800it 100v E1.50 (45p).
21300p 100v 80p (25P). 2240u 100v 75p (25p).
1000A 63v £1 (25p). 4500a 35v 60p (15p). 2000.
50v 35p (11p). 4000A 70v 80p (20p). 4700p 63v 80p
(15p) 2500p 60v 50p (12p)
EX -COMPUTER PC PANELS. 2 x 4" 50 boards for
£2.40 (62p).
OPCOA SCAT 7mm 7-seg. led display
QH bulbs 12v 55p
250 mixed resistors
250 mixed capacitors
Si revs 20A 100piv 4 for El
2N3055 equiv 4 for £1

EXTRUDED HEAT SINK for 2 x T03 . . . 50p
SMALL ELECTROLYTICS
2.2it 10v, 10p 35v, 50µ 40v, 100µ 40v, 100m 6v, 150p
10v, 64,.. 10v, 300y 10v, 200p 10v. 12 for45p (12p),
PIHER PRESETS 100mW
2200 4700 1k, 4k7, 10k, 47k, 100k, 220k. 12 for 50p
(12p).

CALCULATOR KEYBOARDS. TEXAS, p.c. type
19 switches 60p (10p)
REED RELAYS 6v coil h/d contacts 5 for £1 (1 5p)
REED INSERTS h/d contacts 10 for £1 (12p)
WATER-COOLED HEATSINKS ex. eqpt £1.20 (40p)
CHROMED HANDLES
5" mtg. centres
8" mtg. centres

El
60p
60p
60p

(1 2 p)
(10p)
(18p)
(18p)
(1 5p)
(15p)

(15p)

per pair El (20p)
per pair E1.50 (25p)

P&P shown in brackets
ADD 25% VAT to TOTAL

8% VAT on PSUs, FANS, DIMMERS, BOARDS

KEYTRONICS
Please note new address.

332 LEY STREET, ILFORD, ESSEX
01-478 8499

DIRECT
ELECTRONICS LTD.

INTERCOMMS AND
TELEPHONES

All Genuine Instruments NOT Toys

 Simple 2 -way wall -fixing kit assembled
with 100ft. cable. Only needs 6v Battery
and Power Supply. £1 6+ £1 P&P.

 7 -way simple instrument only. Suit 2 to
7 -way system. Supplied with installation
diagram. £8.50 per unit + £1 P&P.

 6 -way Siemens & Halske superior
instrument with wall/ desk conversion
unit and term, block /cord for easy
installation and diagram. £10+ £1 P&P.

 INSTRUMENTS for automatic circuits:
332; 706; 746; 722 (trimfone), etc.

 ULTRA MODERN TYPES, e.g. "'Gon-
dola- International; Ericofone (One-piece
Horn type); Touch -Button -Dial; Charles-
ton (Candlestick); etc. From £32.85.

 Entrance Phones and Door Locks.
 Large stocks of refurbished and recovered

items at extra -cheap prices: G.P.O. &
similar types; Loudspeaking phones,'
Special instruments; all tested to work.

 Jacks; Plugs; Cords; Term. Blocks; Cables
(up to 25 -way and 50 pairs); etc.

 VIDEO CAMERAS AND MONITORS
(special purchase direct from importer)

 Trade and privare customers welcome.

MANY SURPLUS ELECTRONIC BARGAINS
FROM OLD STOCK STILL LEFT - COME AND
DO A DEAL!

34 LISLE STREET
LONDON WC2H 7131:1
Tel. 01-437 2524

EXCLUSIVE OFFERS
WORLD-WIDE RANGE

NEVER BEFORE OFFERED
COMPLETE TRANSPORTABLE B.F. COMMUNICA-
TIONS CENTRE housed in Air Conditioned TRAILER
fitted two COLLINS KWT-6 500W S.S.B. Transmitter -
Receivers and one COLLINS Receiver all fully tuneable
2 to 30 mice digital readout synthesised frequency
control, with line amplifiers and inputs, operating
position and remote control facilities and ancillary
equipment. Power input 115V or 230V A.C. Full details
on application.

PHILCO HC -150 POINT-TO-POINT STRIP RADIO HF
RECEIVERS '2/30 mics. Ten fully tuneable channels to
0.5 kcs with synthesisers. Single and diversity reception
on ISB, DSB, SOB with 4 sub -bands to each channel.
Full details and prices on application.

HIGHEST QUALITY 19" RACK
MOUNTING CABINETS & RACKS

CABINETS
Our Height
Ref. in inches

Width
in inches

Depth Rack Panel
in inches Space in ins. Price

CL 30 60 36 42 E12.50
CR 69 30 20 - C24.00
DM 70 20 26 138 C21.00
FA 85 22 36 160 E22.00
FC 52 25 22 47 £17 .00
FG II 19 18, 10 011.00
FH 15 21 17 II £12.00
FJ 15 21 15 12 £12.00
FN 70 24 20 68 £17.00
116 II 21 17 9 £15.00
LL7 16 20 12 14 £15.00
LL8 10 20 10 9 £15.00
LL9 17 21 17 14 E15.00
LLIO 52 21 18 46 £15.00

Also Consoles, twin and multi -way Cabinets.
OPEN RACKS

Our Freight Channel Rack Panel
Ref. in inches Depth Space Base Price
RF 85 3 79 15 £1100
RC, 57 '2 51 14 19'00

Full details of all above on request.
We have a large quantity of "bits and pieces"
we cannot list -please send us ypur requirements
we can probably help -all enquiries answered.

&-Sdiwair HUL Field Indicators
* Teiequipment D.33 Oscilloscopes C Amp
a M.V.R. Action Replay 20 sec. Videodisc Unit

C65.110
£47.00

R
* Gresham quality enclosed chokes. 5H 200 rob £2.00
* Dow Key Co -ax. Relays SPST 12 to 110v A.C. E4.00
* Racal S.S.B. Transmitter Receiver 3/12 m/cs lOw
* Racal I KW S.S.B. Linear amplifiers 1.5/30 mics P.U.R.

Advance HI Signal Generators, 15/50Kcs £18.00
Or Co -ax. Attenuators 2 to 50dB E3.00

Varian VA175EA Backward Wave Oscillators
* kintel Standard Voltmeter .001 / taro Vx .001 v £40.00
* Tally 5/8 Track Tape Readers 60 cps (48.00

Tally 5/8 Track Tape Readers 120 cps £65.00
* 2 KVA Auto -Transformers 22.00
a. Coutant 40v 30A Powe Supplies 030.00
a- 15.foot 15 inch Lattice Steel Mast Sections £29.00
a Cintel 2 KV Powe Supplies £35.00

Vidradio 400 watt Inverters 24v to 230 VAC £22.00
* Cawkell FU 4 Band Pass Pii.Teifers £60.00

Bendix 313 Directional Couplers E4.00
* Racal RA -63 SSB Adaptors. new 070.00
a Racal RA -237 L -W Converters, new £70.00
* 19' Blank Rack Panels Skin high 01.00

Apeco Lectro-stat Photo Copier Electrostac.. C50.00
Apeco Dial a Copy Photo Copier Electrostatic 075.00,
1-fewTett Packard 560A -Digital Recorder P.U.R
Hewlett Packard 524C Digital Counter P.U.R.

a Tektronix 519 Oscilloscopes 1 GMC P.U.R.
* Barograph Series 4 Recorders £47.00
* Airmec 701 Sig. Generators 30 kics/30 m/cs £30.00

Airmec 702 Sig. Generators 30 cyc/30 k/cs 023.00
* CT.381 Test Sets Freq. Response C140.00.
* Rustrak Chart Recorders 1-0-1in/a (New) £30.00

Portable Mains Battery Floodlights £24.00
* 400 channel Pulse Height Spectrum Analysers P.U.R.
a Solartron 5/25000 eye. Oscillators C24.00.

Addo 5/8 track Tape Punches E48.00
Auto Electric Carillon Chimes £250.00

* Ampex Audio Stereo Tape Machines £250.00

We have a varied assortment of industrial and
professional Cathode Ray Tubes available. List on
request.

INSTRUMENTATION -TAPE
RECORDER -REPRODUCERS

AMPEX
'FR -600 I" and 1/2" 14 and 7
tracks 4 speeds
Transistorised.
Also V."2 track 6 speeds

MINCOM
CMP-I00
1/2" 1/2" 1" 7 tracks 6 speeds

E.M.I.
BTR-1 R-301.

Several other smaller
decks.

Full details on request.

Prices of above are
from £10010 £400

1111.".vv

COMPUTER HARDWARE
* CARD READER 80 col. 600 c.p.m.

*PRINTER, High speed 1000 lines p.m.
* TAPE READER, High speed 5/8 track

800 cm.m.
Prices on Application

PLEASE ADD V.A.T. AT APPROPRIATE
RATE TO ABOVE.

P. HARRIS
ORGANFORD-DORSET

8H16 6BR
BOURNEMOUTH -766051

WW -129 FOR FURTHER DETAILS
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01-4450740

INTRODUCING THE
CUB -COMM" BLOWTORCH

1 }L.
up to 2,500° F .......0

........

Vest pocket size,
yet will braze, silver solder small
jewellery items, etc., soft solder, strip
paint, putty, burn -oft oiled spark plugs. i

A
- 1

etc. Burns up to 1 hour on tiny gas -,
cylinder "Cub". Complete with 2
cylinders and instruction book and
soft -solder bit.

f.........
£4.25, Inc. VAT, P&P ^-'::::- it
(extra cylinders 80p per 2) -

JOI

.

No. 1000 BRAZING TORCH
Up to 5,000° F
Combined gases gives a small precision flame
at up to 5,000.F - perfect for all hobby crafts.
Comp. with 2 Micronox cyls, 1 Butane. fine -wire
silver solder and flux (extra cyls. 80p Inc per 2 of
either).

No. 1000 Torch

II

£13.75 Incl. VAT P&P / ll'5--
Butane only Tip E1.03 inc.
-No 4000 de luxe Set" includes Butane
only Tip plus spark lighter, Bench
Bracket. 6 Micronox. 3 Butane, SilverSolder

and Flux. ' -..

\:Iii \ \1)

E18.25 incl. VAT P&P "eSoft solder bit fits No. 1000 and 4000 *
set via Butane only tip.
92p incl. VAT P&P

'CRAFTSMAN'S' TORCHES
unto 6,000° F

.(ze

A range of minvtorches for all gases, incl. Oxy /Acetylene. Operates
from standard gas cyls, or our own mini -packs, for all ultra -fine welding.
brazing. fusion or cutting. incl steel, glass. ceramics, in labs or
workshops 0 002.1in. capacity Send for leaflet and price list

MICROFLAME (UK) LIMITED
'FREEPOST', RICKINGHALL, DISS

NORFOLK, LP22 1BR
TEL: BOTESDALE (037-989) 555
WW -072 FOR FURTHER DETAILS

EURO CIRCUITS
Printed Circuit Boards - Master layouts -
Photography - Legend printing - Roller tinning -
Gold plating - Flexible films - Conventional
fibre glass - No order too large or too small
Fast turnround on prototypes.
All or part service available NOW

EURO CIRCUITS LTO
Highf ield House
West Kingsdgawn
Kim Sevenoaks, Kent. WK 2344

DIOTESTOR TR ANISNI -SC IT ORRWTITESTER

The DIOTESTOR detects faulty diodes and transistors
when still in circuit without need for unsoldering.

BRITEC LIMITED
17 Devonshire Road, London SE23 3EN

Tel. 01-699 8844 Telex: 896161

WW -008 FOR FURTHER DETAILS

BROADFIELDS & MAYCO
DISPOSALS

21 Lodge Lane, N. Finchley
London, N12 8.1G

Telephone:
01-445 2713 01-958 7624

MAY WE ASSIST YOU TO DISPOSE OF
YOUR SURPLUS AND REDUNDANT
STOCKS.

We will call anywhere in the British Isles,
and pay SPOT CASH for Electronic
Components and Equipment.

All prices
Incl. VAT

Philips DIN connector
kllus ) 35p extra

NO WIRING NEEDED

WIRELESS INTERCOM
Each unit plugs into the
mains and transmits down
the mains cable (up to
1/4 -mile is possible). Way
below the recommended
price at ONLY E19.20 +
75p P&P.

MAINS ADAPTORS
All for 240v 50/60 Hz
input 6, 71/2 and 9 volts
DC at 250mA All 3
voltages 4 -way multi -plug
suits almost all Cassettes/
Radios/Calculators
ONLY E3.30 + 30p P&P.

SIX VOLTAGE model. Swit-
chable 3, 41/2, 6, 71/2, 9 & 12
volts DC at 500mA. Sturdy
case, pilot light and on/off
.switch. Will suit all your present
and possible future voltage
requirements. Output wired to
std. batt. cut-out plug. ONLY
E4.95 + 45p P&P

Or available with 4 -way multiplug outlet for 50p extra.

MAINS ADAPTOR for Pocket Calculators
British made. 6, 71/2 or 9 volts at 50mA (state which) and
whether 2.5mrn or 3 5mm jack plug, or 6mm dia. power
plug is required. ONLY E2.65 + 35 P&P.

MAINS ADAPTOR
To suit Philips 71/2 volt DC similar to six -voltage unit
Cassette Recorders above. ONLY £2.95 +
2202/3. 3300/1/2, 35p P&P.
2211. etc. Appearance

DC VOLTAGE REGULATORS
Input 12 volt car battery.
Output. 6 v 250mA, 71/2v
300mA or 9v 350mA
(state which). Module.
black. 1" x 11/2" x 1/2"
approx. Transistor NPN
regulator, but suitable POS
or ' NEG earth vehicles.
Protected againt reverse
polarity input and short-
term shorting of output.
ONLY £1.95 + 20p P&P.

AUDIO PRE -AMP MODULE
Requirements- 9v to 1 5v DC or 250 to 350v DC (2.6mA at
9v) Input impedance 50k. Suitable for microphones/gui-
tars. etc. Output imp. 50k of higher. Max. input: 120mV.
Max. output: 3 volt. Voltage amplification typically x 20
Characteristic: Flat. ONLY £1.25 + 20p P&P.
JEC (Dept WW), Box 60, Crawley, Sussex RH11 7UF

WW -131 FOR FURTHER DETAILS

Illustrations
in Applied
Network
Theory
F. E. Rogers

A hundred numerical and alge-
braic illustrations designed to
exemplify practical. circuit prob-
lems and introduce, in analysis,
principles consistent with studies
of synthesis that may be pursued
later.

1 973 240 pp., illustrated
0 408 70425 X cased £5.75
0 408 70426 8 limpf=2.65

Obtainable through any book-
seller

Newnes-Butterworths
BOROUGH GREEN

SEVENOAKS
KENT TN15 8PH

TEL.
BOROUGH GREEN 884567 Or

QUARTZ CRYSTAL
UNITS from
 10-600 MHZ
 FAST DELIVERY

 HIGH STABILITY

 TO DEE 5271-A

TEL. HYTHE 848961
STD CODE 0703

WRITE FOR
LEAFLET AT 1

McKNIGHT
CRYSTAL Co. Ltd.
HARDLEY INDUSTRIAL

ESTATE. HYTHE,

SOUTHAMPTON S046ZY

Mail order protection scheme

Members of the Periodical Publishers Association have
given to the Director General of Fair Trading and
undertaking to refund the monies sent by readers in

response to mail order advertisements (except for classified
advertisements) placed by mail order traders who fail to
supply goods or refund monies owing to liquidation or
bankruptcy. This arrangement does not apply to any failure
to supply goods advertised in a catalogue or in a direct mail
solicitation. Publishers in membership of the Periodical
Publishers Association are making these refunds voluntarily
and readers' claims can only be entertained in cases where
the mail order advertiser is the subject of liquidation or
bankruptcy, where proof of payment can be established
and if lodged within three months of the date on which the
advertisement appeared. Any claims received after the three
month period will be considered at the discretion of the
publisher.

ON DON CENT -RA
RADIO STORES

TELEPHONE CABLE. -Plastic covered grey 4 -core colout
coded 10p per yard.
ELECTRICITY SLOT METERS (5p in slot) for A.C. mains.
Fixed tariff to your requirements. Suitable for hotels, etc.
200/250c. 15A. £9.31. 20A. E10.24. P.P. 75p. Other -
amperages available. Reconditioned as new. 2 years
guarantee.
MODERN TYPE DESK PHONES, red, green, blue or
2 -tone grey or black, with internal bell and handset with 0-1
dial £6.50.
5 -WAY PRESS -BUTTON INTER-COM TELEPHONES in
Bakelite case with junction box handset. Throughly
overhauled, guaranteed. Price £5.25. Send s.a.e.
10 -WAY PRESS -BUTTON INTER-COM TELEPHONES
in Bakelite case with junction box handset. Thoroughly
overhauled. Guaranteed. £6.75 per unit. Send s.a e.
20 -WAY PRESS -BUTTON INTER-COM TELEPHONES
in Bakelite case with junction box. Thoroughly overhauled.
Guaranteed. £7.75 per unit. Send s.a.e.
QUARTERLY CHECK METERS 15A £4.30. 20A £4.64.
25A £5.31. P. & P. 50p.

All prices subject to fluctuation
Multi Relay Units, Group selectors, Final end selectors and
Relays in stock, 20 -way jack strips and tip ring and sleeve
plugs. For callers only.

23 LISLE STREET, LONDON, W.C.2
437 2969

Open all day Saturday

SOWTER TRANSFORMERS
FOR SOUND RECORDING AND REPRODUCING EQUIPMENT

We are suppliers to many well-known companies, studios
and broadcasting authorities and were established in 1941

Early deliveries. Competitive prices Large or small
quantities. Let us quote.

E. A. SOWTER LTD.
Transformer Manufacturers and Designers

12 Dedham Place, Waterworks Street
Ipswich IP4 1JP. Telephone 0473 52794
WW -024 FOR FURTHER DETAILS

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT

AND COMPONENTS, ETC.
SPOT CASH

CHILTMEAD LTD.
7, 9, 11 Arthur Road, Reading, Berks.

Tel: 582 605
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PRECISION
'POLYCAR BORATE CAPACITORS

440V All High Stability - Extremely Low Leakage
RANGE: DIMENSIONS
VALUE (mm) PRICE

f E) L D EACH:
±- ±

93V Rinse 1% 2%
±-

5%
0.1µE 27 12.7 5Ip. 0.470F 67p 509 asp

.0.22AF. 33 16 64p ' .1.11µF 82p 62p 52p
0.25oF 33 16 67,p 2.2µE 96p 75p 61p

0.47oF 33 19 80p 4.7AF £1.62 0.13 94p
0.5AF 33 19 87p 16.8oF £1.96 £1.38 £1.13
0.68AF 50.8 19 93p 10oF 42.40 £1.95 £1.64
1.0AE 50.8 19 £1.03 'Sof' £2.22 £2.79 62.24
2.0oF 50.8 25.4 £1.44 22AF MU £3.68 £3.08

TANTALUM BEAD CAPACITORS - Values available: 0.1,
1122, 0.47, 1.0, 2.2, 4.8, 6.8AF at 15V/25V or 35V; 10µE at 16V/20V

' or 25V; 22.0AF at 6V or 16V; 33.0AF at 6V or IW; 47.0AF at 3V or
6V; 100.0µF at 3V. ALL at 10p each, 10 for 95p, 50 for fA.
TRANSISTOR
ACI28 14p BC213/213L III BF173 24p

 BC107/8/9 9P BC214/214L Ills 8E178 26p
BC114 12p BC267 12p 6E184 72p
BC147/8/9 10p BC268A/384 10p. BEI94/BF195 12p
BC153/7/8 12p BC547/558A 12p. BF196/BFI97 13p
BC182/182L
BC183/183L

lip
I 1p

itn/72
BD131

120
39'p

BF200
8E262/8E263

27p
60p

BC184/184L 12p' 1313132 39p BFY50/51/52 20p
BC212/212L 14p 6E115/13E167 2211 BRIOI 4lp

GET872 25p 2N2926Y lip TIP30A 52p
0C44/0C45 14p 2163054 Up 171,31A 55p'
0071 12p 2N3055 511p TIP32A 64p
2N2926G 12p. 2N3702/ TIP3055 35p
2N29260 Hp' 2N3704 lip MPU131
TAA611B £1.50 SN76013ND £1.50 Z16414 11-141.t

POPULAR DIODES-IN914 6p, 8 for 45p, 18 for 90p; 1N916 8p, 6
for 45p, 14 for 90p; 1544 5p, II for 50p, 24 for £1.00; IN4148 Sp, 6
for 27p, 12 for 48p; IN4001 544p; 002 Op; 003 1115p; 004 7p; 006 8p;
007 8%p.
LOW PRICE ZENER DIODES-400MW. Tol. ±5% at 5mA.
Values available: 3V, 3.3V, 3.6V, 4.7V, 5.IV, 5.6V, 6.2V, 6.8V,
7.5V, 8.2V, 9.1V, 10y, 11V, 12V, 13V, 13.5V, 15V, 16V, I8V, 20V,
22V, 24V, 27V, 30V. All at 7p each; 5 for Up; 10 for 65p. SPECIAL
OFFER: 100 Zeners for f.&00.
RESISTORS -High stability, low noise carbon film 5%. 15W at
40°C, %W at 70°C. El2 series only -from 2.20 to 2.2M0. ALL at
'peach, 8p for 10 of any one value, 70p for 100 of any one value.
SPECIAL PACK. 10 of each value 2.20 to 2.2M0 (730 resistors)
f.5.
SILICON PLASTIC RECTIFIERS -1.5 amp. brand new wire
ended D027; 100 P.I.V. 7p (4 for 26p), 400 P.I.V. Sp (4 for 30p).
BRIDGE RECTIFIERS -2.h amp, 200V 40p, 350V 45p, 600V 55p.
SUBMINIATURE VERTICAL PRESETS-0.lW only. ALL at 5p
each; 5011 1000, 2200, 4700, 6800, lkft, 2.2k0, 4.7k0, 6.8k(),
10k(), 15k0, 22k0, 47k0, 68k0. 1000, 250k0, 680k0. IMO,
2.5M12 5M0.
PLEASE ADD 15p POST AND PACKING ON ALL ORDERS
BELOW £5. ALL EXPORT ORDERS ADD COST OF SEA/AIR
MAIL

PLEASE ADD 25% VAT TO ORDERS
Send S.A.E. for lists of additional ex -stock items

Wholesale price lists available to bona fide companies,

MARCO TRADING
(Dept. D1 0)

The Old School, Edstaston, Nr. Wem
Shropshire

Tel. Whixall (Shropshire) (STD 094872)
464/5

(Proprs Minicost Trading Ltd.)

CAPACITY AVAILABLE

FARNBOROUGH ELEC-
TRONIC SERVICES

Electronic prototype wiring, printed circuit board
assembling, at competitive prices.

Design, Manufacture and finishing of metal work
for the Electronic/Electrical fields.

TEL. FARNBOROUGH 44592
4505

SERVICE AND REPAIRS

AUDIOMASTER BACKGROUND MUSIC . . . ser-
vice, sales. Tape programmes. P. J. Equip-
ments, 3 Onslow Street, Guildford 4801. (12

THOR-HOLE CONVENTIONAL P.C.B.'s gold
plating, roller tinning, prototypes, silk screen-
ing, drilling. All or part service. - ELECTRO-
CIRCUITS (P.C.) LTD., Delamare Road, Ches-
nut, Herts. Tel. Waltham Cross 38600 or 20344.

(84

TUBE POLISHING, mono, £5.63, colour £5.94.
C.W.O. Return carriage and VAT paid. Phone:
N.S. 300 Retu.be Limited, North Somercotes,
Lough, Lincs. (27

RECEIVERS AND AMPLIFIERS -

HRO Rx5s, etc., ARS8, CR100, B'RT400, G209,
S640, etc., etc., in stock. R. T. & I. Electronics.
Ltd., Ashville Old Hall, Ashville 'Rd., London,
Eli Ley 4986. (65

SIGNAL' Generators, Oscilloscopes, Output
Meters, Wave Voltmeters, Frequency Meters,
Multi -range Meters, etc., etc., in stock. R. T.
& I, Electronics, Ltd., Ashville Old Hall, Ash-
ville Rd., London, 5.11. Ley 4986. (64

STABILIZER
With two years' experience of frequency shifters the new Stabilizer includes all
the features which have shown themselves to be desirable in a unit for howl
reduction. It provides shifts between 1 and 10 Hertz either upwards or
downwards and has a front panel gain control, signal overload LED and
SHIFT/BYPASS switch as well as a mains switch and neon. This unit has a
considerably lower noise level than any previous shifter and hum pickup
within the small case is avoided by the mains transformer, and input
transformer in the balanced version, being in maraud screening cans. The
input amplifier is protected from high voltage spikes on the signal line,
whether from valve equipment or occuring through static or earth leakage
voltages while a system is being plugged up. The output line driving amplifier
is preceded by a 24Hz high pass filter which not only provides further
rejection of the shifting aocillator but is general good practice before feeding
into a power amplifier.
Available as a boxed unit with either balanced or unbalanced signal lines.
Rack mounting version also available offering studio quality slider 'SHIFT'
control, duplicated jack and XLR connectors and a smart anodised finish with
an engraved front panel.
A British invention designed in the sunshine outside The Forge during
summer 75, based on a shifting technique developed at the University of
Manchester Institute of Science and Technology and manufactured under
,GCMG°.

Shifters are proving effective in the following situations:
Sound reinfOrcement for television studio audiences

, Foldback monitoring on stage
'Live microphone' telephone conference systems with a 5Hz shift each way
giving 10Hz round the loop, which is effective in the small non -reverberant
rooms involved
Group hearing aid systems for teaching deaf children
Microphones or radio microphones for discussion groups or 'floor
questioners' who are within the intended coverage of the PA loudspeakers

as well as for straightforward sound reinforcement and public address.
CHOICE OF SHIFT FREQUENCY
Actual sustained howling is suppressed even by very small shifts as low as
1Hz
As the gain is advanced above the previous howlround point, coloration
develops gradually until, with 6-10dB extra gain, a sustained 'warbling'
starts. In general, the greater the frequency shift, the more the onset of
coloration is delayed. There is, however, a limit to useful frequency shift.
which may be 3Hz or less in large and /or reverberant halls. In small and/or
dead rooms shifts as high as 8Hz may be necessary for optimum results.

+5Hz FIXED SHIFT CIRCUIT BOARDS for WW
July 1973 article
Small enough to be built inside the cabinets of many amplifiers

Completekit and board E24 Including psu and DESIGNER
Board built and aligned £31 mains transformer APPROVED

Write or ring for leaflet giving full specifications for these or any other items -
STEREO DISC AMPLIFIER, 10 OUTLET DISTRIBUTION AMPLIFIER,
MICROPH:ONE PREAMPLIFIER, PPM DRIVE CIRCUITS and Ernest Turner
PPM MOVEMENTS 642. 643 and TWIN, all meeting IBA requirements.

SPECTRUM SHIFTER:
Variable shifts 0.1 - 1000H£ for weird special effects on speech or music.

SURREY ELECTRONICS
The Forge, Lucks Green, Cranleigh
Surrey GUN 7BG (STD 04866) 5997

Cash with order less 5%. UK post free.
Add VAT at 8%

COURSES

Towers
International
Transistor
Selector
by

T. D. TOWERS
MBE, MA, BSc, CEng, MIERE

No professional or enthusiast engineer should be
without this time saving comprehensive reference
work. Compiled by an expert to cater for the
requirements of industry it is equally essential to
the hobbyist, teacher, component buyer and
service man.

The 142 large pages are crammed with concise
information on over 10,000 British, U.S.,
European and Japanese devices, sensibly tabulated
for easy reference.

Contents include electrical specifications, base
types and connections, source of manufacture,
maker's addresses and much other vital informa-
tion.

All for
£3.40
including postage

.To: chnical Book Services (WW1)
25 Court Close, Bray, Maidenhead, Berks. SL5
2DL
Please supply ( ) copies of Towers'
International Transistor Selector.

I enclose cheque/postal order for E

Name

Address

BLOCK CAPITALS

Scholarship Awarded by
The Institution of

Electrical Engineers
The Council of the Institution of Electrical
Engineers will consider for award this year
Undergraduate and Postgraduate Scholarships
with a maximum value of £600 per annum.
The closing date for the receipt of applications is
1st May, 1975, and late applications cannot be
considered.
Full particulars of the conditions governing the
award of these Scholarships may be obtained
from:

The Director, Qualifications Department, The
Institution of Electrical Engineers, Savoy Place,
London WC2R OBL. 4996

RADIO and Radar M.P.T. and C.G.L.I Courses.
Write: Principal, Nautical College, Fleetwood,
FY7 8.32. (25

TAPE RECORDING ETC.

RECORDS MADE TO ORDER

DEMO DISCS
MASTERS FOR

RECORD COMPANIES

VINYLITE
PRESSINGS

Single disc: , 1.20, Mono of Stereo, delivery 4 days
from your tapes. Quantity runs 25 to 1,000 records
PRESSED IN VINYLITE IN OUR OWN PLANT.
Delivery 3-4 weeks. Sleeves/Labels. Finest quality
NEUMANN STEREO/Mono Lathes. We cut for
many studios UK /OVERSEAS. SAE list.

DEROY RECORDS
PO Box 3, Hawk Street, Carnforth, Lancs.

Tel. 2273 (82

VALVES WANTED

WE BUY new valves, transistors and clean new
components, large or small quantities, all de-
tails, quotation by return - Walton's, 55 Wor-
Coster St., Wolverhampton. (62

NEW GRAM AND SOUND EQUIPMENT

GLASGOW. Hi Fi, Cassette Decks, Tape Record-
ers, Video Equipment, always available we
buy, sell and exchange for Hi Fi sets and
photographic equipment. VICTOR MORRIS
Audio Visual Ltd, 340 Argyle Street, Glasgow,
01, 8/10 Glassford Street, Glasgow, 02, 31
Sauchiehall Street, Tele: 041-221 8958. (11

CONFIDENTIAL

BOX NUMBER

SERVICE
Advertisers who wish to reply to BOX
NUMBERS have the assurance that
no personal details or other informa-
tion relating to their identity will be
disclosed to enquirers.
READERS who do not wish their
replies to be forwarded to a particular
company or individual should
enclose their letter in a sealed
envelope, addressed to the Box
Number in the usual manner, and
post this together with a note giving
details of whom any replies should
not be forwarded, to the Box Number
Manager, Wireless World.

Letters not forwarded will be des-
troyed and no correspondence can be
entered into.
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BUILD YOURSELF A

25W AMP FOR ONLY
COMPLETE KIT SUPPLIED

.5

INTERNATIONAL 25

OVERSEAS ORDERS c34.50GENUINE BIG SOUND VALUE!

DORAM, ONE OF BRITAIN'S LEADING MAIL-ORDER
DISTRIBUTORS OF AUDIO ACCESSORIES AND
COMPONENTS BRINGS YOU THE 'INTERNATIONAL
25' A 25W STEREO AMP - THAT YOU CAN BUILD
YOURSELF' THIS 'REAL VALUE FOR MONEY' KIT
IS SUPPLIED WITH CLEAR ASSEMBLY
INSTRUCTIONS AND RELIABLE COMPONENTS TO
GIVE YOU A BIG SOUND TO BE PROUD OF.

FEATURES

* TRIPLE OP -AMP PRE -AMPLIFIER
* POWER 'DARLINGTONS' IN OUTPUT STAGE
* 25W R.M.S. PER CHANNEL INTO 8 OHMS
* MODERN, ELEGANT STYLING

MANY MORE INTERESTING
AUDIO KITS AND COMPONENTS
LISTED IN DORAM'S CATALOGUE
PRICED AT ONLY 601.

THE 5000,,, 10 AMATEUR ELECTRONICS

P.O Box TR8, Leeds LS12 2UF Tel: Leeds (0532) 34222
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STEREO 'MAGNEDUCT' CARTRIDGE
TECHNICAL SPECIFICATIONS:
Separation More than 25db at 1000 Hz
Frequency Response 15 to 25000 Hz
Compliance 20 x 10-6 CM/DYNE
Output 5.5 mV at 1000 Hz - 5cm/sec
Playing weight 1, -3 grammes
Channel Balance 2db at 1 KHz-dB
Tip Mass 1 mg
Stylus Radius 0006-15u (colour white)
Load 47K ohms
Weight 7 grammes
Inductance 550 mH
DC Resistance 520 ohms
Measuring Records DECCA SXL 2057 B K QR 2009

a cartridge of tornorrow..3-001W1

COME AND SEE US ON STAND No. D15
AT THE AUDIO FESTIVAL AND FAIR

20th - 26th OCTOBER, OLYMPIA

A

COLORING 0800 i810
Roc R.P.

ROC p
.111111.11i6g,

5.45
EXCL. VAT

Recommended Retail Price
MADE IN HOLLAND
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C DISTRIBUTORS REQUIRED IN ALL COUNTRIES. FOR
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LIMITED. OAY.

The fastest bird in the business TELEPHONE: 01-946 0033 (4 LINES). TELEX: 928502.

Distributors of cartridges, styli, record cleaners, condenser microphones, headphones, and adaptors etc. Guaranteed 14 hour despatch service.

WW -002 FOR FURTHER DETAILS
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Multicore Solder preforms,
a little something

for automatic processes.
Multicore Preforms.

Multicore precision made solder
preforms come in virtually any shape
or size. Rings, washers, discs, pellets.
and lengths of solder tape -in most
soft solder alloys. Designed, with or
without flux cores.to make the most
of automatic soldering processes, a
solder preform is simple and accurate
to use.It's just positioned between
the parts to be soldered and the
temperature of the metal surfaces
raised to about 50°C above the
melting temperature of the solder.
The solder preform does the rest.
Heating techniques can include gas
flame. hot plate.oven conveyor,
induction coils.resistance/electrode
soldering.hot gas and infra -red.

Mull icore Solder Preforms just get
on with the job. Automatically.

Our Solder Creams,
something else again...

New Multicore Solder Creams are
designed for electronics assembly
where quality is vital. Like manufac-
turing diodes, for instance.or making
a tuner chassis.or soldering thick-
fil ni circuits.

A finely graded solder alloy
powder in a thixotropic organic
vehicle.It's often quicker. cheaper.
easier and more reliable than other
soldering techniques.It's different.
It doesn't spit or need stirring.It can
be applied by syringe.automatic
dispenser or screen printing-giving
instant soldering with good spread.
strong joints with low contact angles.
It can act as a temporary adhesive
during assembly and the clear colour
flux residue-without solder globules
- simplifies inspection.

There are three types of Multicore
Solder Cream -one of them may be
just what you've been looking for.
Approved USA Federal Specification 00-5-571E
Multicore XM 27320
Product Ref.

Alloy Composition 62/36/2 SniPb:Ag

Melling Point
or Liquidus °C 179

Recommended Flog
Temperature °C 239

Typical Application Low Melling Point
Soldering of silver
and goldplaied
surfaces

MuLTICOSE
SOLDER CREAMROSIN
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XM 27298

60/40 Sn/Ph

lea

250
General purpose
joints requiring
high quality solder
cream

XM 27320

00/4 SniAg

221

28(1

I liglier levnperaturu

resistant joints.
Lead free. Higher joint
strength than Sn/Ph

On Qualified Products List of U.S.A. Defense Supply Agency

For full information on these or any othel- Multicore products. please write on your company's letterhead direct to:
Multicore Solders limited. Maylands Avenue, Hemel I tempstead. Hertfordshire HP2 7EP.

Tel: Hemel Hempstead 3636. Telex: 82363.
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