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polypole
couplers

for Pye
microwave
TV links

Robust, reliable and
lightweight BICC Polypole Couplers
and Multicore Cables are used
exclusively by PYE as part of the
standard equipment for their
transportable long range television
links.

BICC design and manufacture
Polypole Coupler Systems to meet
special requirements. These systems
cover a wide variety of types and
sizes of cable, terminated with
moulded-on couplers.

Further information is contained in Publication No. TD TPC5 — available on request.
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Isolation
at
Microwaves

L324 X-band isolator

This isolator is a ferrite loaded waveguide
component with unidirectional characteristios
designed to isolate an X-band microwave
source from reflections caused by mismatch,
It is a versatile component suitable for
incorporation in equipment or for use as a
laboratory aid. It is tunable

for peak performance over X-band.
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Wireless World

Wire and Wireless

THE time has long since passed when the title of
this journal could have been advanced as an excuse
for ignoring or even activelv opposing the use of
wires for the distribution of broadcast programmes.
But in the early days it seemed impossible that there
could be people with souls so dead that they would
willingly restrict themselves to one programme, how-
ever good, when they could experience the thriil
of snatching from the ether the sounds and voices
of foreign stations by the skilful manipulation of
the controls of their receivers. Nowadays the
thrill has to a large extent gone, partly because of
congestion and a babel of voices on the propagat-
ing frequencies, and partly because young people
are born into a world in which they find communi-
cation without wires accepted as a normal pheno-
menon of daily life, like motor cars and aeroplanes.
The programme’s the thing, and both spectators
and audience now demand the best possible repro-
duction and reliability at the lowest cost, irrespec-
tive of the technical means of its conveyance.

Before the advent of the B.B.C.’s v.h.f./f.m. ser-
vice wire distribution was a necessity, notably in
some south and east coastal districts, and a con-
venience in many other districts because of the
simplicity of the technical equipment and the reli~
ability of the service. With the spread of television
its virtues were again apparent in difficult hilly ter~
rain where if a picture is obtainable at all it is
marred by reflected “ghosts.” Similarly in fringe
arcas a wire relay system enables a “clean” signal
to be picked up at a point away from roads and
buildings and piped back to give a picture free
from interference in houses where dircct reception
would be virtually impossible.

Looking back to the war years and the then
mainly hypothetical argument which took place in
the pages of this journal on the relative merits of
wire and wireless there can be little doubt that the
case for wire, then put forward with admirable
lucidity by Eckersley, Heightman and others, was
founded on sound premises, and that practice has
proved its validity. Although proposals to use the
electricity supply mains and the public telephone
lines have not materialized there has been no lack
of variety in the alternative methods which have
been adopted by the numerous schemes, large and
small, which are now working and which meet the
requirements laid down for technical performance
in the G.P.O. licencing regulations. These alterna-
tives are discussed in somewhat greater detail else-
where in this issue.
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The political argument against wire, namely that
it could be used by unscrupulous authority to re-
strict the sources of information, has long been dis-
credited. Tt does not carry any force unless all
other media are forbidden. The Dutch have one of
the best and certainly the widest-disseminated wire
broadcasting networks in Europe, but no one would
question their independence as individuals or the
democratic character of their government. The his-
tory of their wire system is interesting. Before the
war there were a number of small privately owned
relay companies which were, of course, immediately
put under German control during the occupation
and further developed by the department of posts
and telecommunication. After the liberation the
question of whether this system should continue
under the control of the Netherlands P.T.T. or be
returned to private ownership was freely debated in
the Dutch parliament and it was decided that, strong
as were the arguments for private ownership, it
would be unrealistic to break up an integrated and
cfficiently run system. Standardization has made it
possible to wire new houses and flats with terminal
outlets, whether or not the future occupiers elect
to make use of the service; but it has also virtually
constrained development of television distribution
to the so-called low frequencies and the Netherlands
P.T.T. is at present concentrating on methods of
using effectively the existing network cables.

In this country it will be interesting to observe
the development of different, not necessarily rival,
technical methods. Even more so to see which,
under the influence of commercial competition, pro-
vides the best value for money to the viewer (and
listener). Whatever the final result, there can
be little doubt that the present developmental
stage has stimulated receiver manufacturers and re-
tailers to further efforts in providing a service
acceptable to potential customers.

Wire distribution will inevitably call for some
re-orientation in the receiver manufacturing indus-
try, but in whatever direction change may take place
it will not jeopardize the continued production of
conventional receivers for replacement or for the
needs of those who may have to wait some years
before a proven relay system is available as an
alternative to direct radio reception in their district.
Even then they may well find that their existing
receiver fits or can be easily made to fit into the
scheme.

“Wire or Wircless” is dead. Long live “ Wire
and Wireless ™!
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Broadcast Entertainment hy Wire

DEVELOPMENT AND PRESENT POSITION OF RELAY SERVICES

NEARLY as old as broadcasting itself, the relaying
of broadcast programmes by wire to listeners
started as a public service in 1927 when the Post-
master General licensed the first operators. Basically,
the idea behind relay is so to site receiving aerials
and choose equipment that the relayed signals are
as good or better than those obtainable by an
ordinary domestic receiver at the points served.

At the end of 1927 ten exchanges served, on
average, 45 subscribers each. In the early years
relay services grew by leaps and bounds until by
1930, 86 exchanges were supplying programmes to
21,677 subscribers. Six years later the total number
of subscribers exceeded a quarter of a million. A
similar pattern was repeated when, in 1951, television
reared—if not its ugly head—its lined face. In each
year between 1951 and 1958 the number of viewers
“on the wire ” has roughly doubled; until at Decem-
ber 1958 there were nearly 200,000 viewers. The
number of sound-only subscribers, following the
general pattern of broadcasting, reached its maxi-
mum in 1954 (1,054,696): since then it has fallen,
until at the end of 1958 the number of listeners was
about. 850,000. Fig. 1 shows the way in which relay
services have expanded in the period 1927 to 1958.
Rules and Regulations.—The conditions imposed
upon the relay operator by the licensing authority—
the Postmaster General—are quite severe, both tech-
nically and administratively. For instance, quoting
from the relay operators’ licences:—

“The Licensee shall not distribute or allow any
subscriber to receive by means of any of the stations
any programme or message containing political, social
or religious propaganda received at the stations in the

English language from any Authorized Broadcasting
station outside Great Britain and Northern Ireland,
or any programme or message received from any wire-
less telegraph station announcing the result of any
sweepstake in connection with a horse race.

“The apparatus used by the Licensee at the stations,
the connecting wires and apparatus used elsewhere
shall be of British manufacture.”

“If ... in the opinion of the Postmaster General an
emergency shall have arisen . .. the Postmaster General
may . .. require the Licensee to send from the stations

>

messages of any kind or description. . . .

Other provisions in the licence deal with the
satisfactory maintenance of the system, require the
operator to inform the P.M.G. of the “ state ” regard-
ing subscribers and their individual receiving licences
(which are still necessary although the operator has
to pay an annual fee ranging between £3 and £250,
depending on the number of subscribers), keep a
“log” and maintain a specified quota of programmes
and possibly at two years notice sell his system to the
P.M.G. Under this last-mentioned provision he is
not entitled to any compensation for the loss of his
livelihood or even for the cost of raising the capital
to “float” the system in the first place.

The technical requirements of the G.P.O. are
divided into two parts—compulsory, and recom-
mended performance standards for the equipment.
The mandatory section deals, in the main, with safety
and interference standards and the use of G.P.O.
lines. Briefly these conditions require proper elec-
trical isolation of the various parts of the system;
that, except under special conditions, the voltages
applied to the distribution lines must not exceed
65 r.m.s. or 130 direct. and that the field strength of
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Fig. 1. Expansion of relay services from 1927 to 1958. From 1939 standby and secondary stations are excluded from the total

of exchanges.
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Diagram constructed from figures at 31st December each year (supplied by Relay Services Association).
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Fig. 2. Interior of
Wolsey outlet box
for r.f. system.
Resistive attenuator
isolates sockets
from line at r.f.,
capacitors to
B.S.415 provide
mains isolation.
Two sockets per-
mit use of separate
f.m. and TV re-
ceivers if desired.
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radiation from the system must not exceed 100pV/
metre, ten yards from a line carrying a fully-
modulated signal. The recommendations for system
performance cover the whole installation from initial
reception to the output of the subscribers’ equip-
ment. They are both subjective (those dealing with
loudspeakers, for instance) and objective; for
example, a frequency range of 50 to 7kc/s +4dB is
required for a.f. power amplifiers, with a maximum
harmonic content of 5% up to 4kc/s. For television
pictures the transient response (freedom from over-
shoot, etc.), definition, contrast range, signal-to-noise
ratio and timebase linearity (4 10%) are specified.

The relay operator has to obtain permission from
the relevant authorities to install his wires. Street
crossings are governed by Act of Parliament—the
Public Health Act of 1925 and more recently the
Highways Act—which invests the local authority
with the requisite power to grant permission. No
charge can be made for this but generally a local
authority is unwilling to allow its town, on the
grounds of adversely affecting the amenities, to be
covered with the wires of rival concerns. Thus per-

. mission is usually given to only one company. In
London a special Act—the London Overground
Wires Act—applies. On “ private” property, whether
owned by the local council or an individual, details
are settled by negotiation. The usual result is that
the relay operator pays the owner of the property a
nominal rent—say, ls a year—for permission to
attach wires to the property.

The relay operator is not allowed to initiate pro-
grammes—this authority is vested in the B.B.C. for
sound and the B.B.C. and I.T.A. for television. Even
simple announcements are precluded, and the only
information a relay operator himself can originate
are test signals and such transmissions as are
covered by the above section of the licence.

Systems and Equipments

The first type of wired relay to be exploited re-
diffused sound programmes at a.f., the subscriber’s
equipment being a loudspeaker, volume control and,
possibly, selector switch. This complies with a good
general principle in broadcasting that the listener’s
(or viewer’s) cquipment should be the simplest
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possible and of the lowest cost; then the complicated
and expensive equipment is kept at the central point
where it can receive preper maintenance and where
its cost will be spread between all the users. The
basic system thus consisted in effect of a large radio
receiver or receivers feeding extension loudspeakers
throughout the town. Initially open-wire lines
rather like those used for telephone services were
used; but with an increase in the number of pro-
grammes provided the necessary multiplicity of lines
soon rendered this approach uneconomical (and ex-
tremely unsightly), so, generally, a change was made
to multi-core cables. One method of obtaining three
circuits for a little more than the price of two is
phantom operation which uses two pairs of wires
as another pair by feeding in the third balanced
signal to the electrically neutral points of the two
physical pairs. This, though sometimes used, has
its disadvantages—mainly that unbalance in any of
the circuits can cause crosstalk.

Carrier systems using existing wiring were tried;
but it was found that the losses were high at the
super-audio frequencies used and, of course, more
complicated subscribers’ equipment was necessary:
also a source of power was required. Carrier systems
were thus not popular; although they are used suc-
cessfully today, for instance in Italy, where the
telephone network is employed.* In passing, a
scheme suggested by P. P. Eckersley' should be
mentioned. The proposition was to use conductors
of the existing electricity supply mains as the
“inner” of a coaxial cable and the metal sheath as
the outer. Single -sideband modulation would be
employed to give a six-programme service.

Television.—Television of course brought many
more problems to relay distribution than did sound
radio. Communal-aerial schemes consisting of an
aerial sited in a good position and an amplifier
which made possible the use of feeder runs to sub-
scribers in blocks of flats, made their appearance in
early days. Even in a simple one-programme
system receivers have to be isolated from each
other so that the chances of mutual interference are
reduced and this is usually accomplished by re-
sistive pads (Fig. 2). The gain of the amplifier
then compensates for this loss. Feeders have to be
installed so that they neither radiate nor pick up
signals; but there are few problems that cannot be
solved by normal good electrical practice (earthed
conduit containing the feeders, for instance) (Fig. 3).

For a whole-town system, however, this did not
seem to be an economical method. Distribution at
video frequency—the counterpart of a.f. re-diffusion
—_is not possible because of the band-width involved.
Even on a few hundred yards of cable the frequency-
dependent phase shift can render the reproduction
of good pictures practically impossible.

Several low-carrier-frequency systems were de-
veloped, one very elegant method being due to E. J.
Gargini of E.M.I.> This transmitted the scanning
waveforms together with the video and sound in-
formation on the same pair of wires and a very
simple “receiver ” with only three valves was used.

Representative of Lf. carrier operation today is
the type of distribution equipment and network
used by British Relay Wireless® and- Central Re-
diffusion Services’. For a two-programme service

*As it was in an experiment conducted just before the last war
by the G.P.O.

.
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CHANNEL 9

CHANNEL 1

S

BAND I

AMPLIFIERS ETC
INSTALLED ON TOP FLOOR

COAXIAL LINE IN CONDUIT
e (MAXIMUM LENGTH APPROX. 100 yd)

25 SUBSCRIBERS
ON EACH LINE

30dB

TERMINATING
RESISTOR

N\

Fig. 3. Typical communal-aerial system for block of 50
flats. Coaxial cable is run in earthed conduit. Note progres-
sive reduction in attenuation of outlet boxes, to compensate
for line loss.

a “squad” (screened quadruple) cable was used
originally. Crosstalk between the pairs of lines in
the cable at 10Mc/s over 250 yd is of the order of
40dB. This is a marginal amount as far as tele-
vision pictures are concerned; but Kinross' has
noted that, by adopting a téte-béche system in which
one picture is transmitted as the upper sideband of a
carrier and the other as the lower sideband of a
carrier 3.5Mc/s higher in frequency, a crosstalk of
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28dB is tolerable. Thus this system is used with
carrier frequencies in the range 3.5 to 10Mc/s.
Differential loss in the cable is still a problem, but
this is overcome by giving a pre-emphasis to the
transmitted signal. Using this type of system line
losses are such that cable runs of up to 4,000 yd
can be employed without the use of repeater am-
plifiers. The sound content of the programmes is
transmitted at a.f. or at a low carrier frequency
on the same cable as the vision signals.

Typical systems using two “squad” cables could
provide four television channels and five radio pro-
grammes (at a.f.), the fifth a.f. signal being carried
on the two cable screens. Also eight-core screened
cables are used.

The “viewing unit” is comparatively simple—
a selector switch connects the appropriate line to a
t.r.f. receiver of about 20mV sensitivity. In all,
cven when using low-carrier-frequency sound trans-
mission, about nine valves are required.

Naturally, with this type of system an ordinary
domestic television receiver cannot be connected
directly to the network. However, none of the
viewing units available might be @sthetically pleas-
ing to the intending subscriber, or he might own
already a television receiver. In this case either a
standard receiver can be adapted to accept signals
from the line or the relayed signals can be turned
back into a form acceptable to an unmodified re-
ceiver. Such a facility is provided by BR.W. in
their “Relaydapta ”—a simple two-valve converter
which translates the line signals into a Band I signal.
Rediffusion, Ltd., offer both approaches’.

The central-station equipment (Fig. 4) in this type
of system can be fairly expensive and complex be-
cause of the large coverage achieved without the use
of repeaters. For instance, in a bad-signal area the
sync. information might be “reconstituted ” by fly-
wheel circuits. Again, automatic monitoring equip-
ment might be installed to ensure continuity of ser-
vice by switching in standby equipment should a
breakdown occur.

Another type of television and radio distribution
system is virtually an extension to the communal-
aerial idea: this has become possible due, in the
main, to the development of better cables. Aerials
are set up at a good receiving point, as they are for

Fig. 4. Low-frequency-
system central station at
Hawick, Roxburghshire
(B.R.W.). Three radio and
two television programmes
are re-diffused from this
centre. Left, a.f. amplifiers;
right, TY equipment.

Ry T T R L
- s gt
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Fig. 5. Viewline Band-llill coi-
verter cousists of a receiver,
crystal-controlled carrier generators
and sound and vision modulators.
Pulse generator provides keying
pulses for a.g.c. and meter can
indicate modulation depth. Line-
powering circuits are incorporated
to feed mast-head preamplifier.

the Lf. systems, but the signals are fed out after
amplification on coaxial cable to subscribers who
provide their own receiving apparatus in the form of
a standard television or v.h.f./f.m. receiver.

However, Band III still presents some difficulty.
The attenuation of a good-quality coaxial cable
using expanded polythene dielectric is of the order
of 3dB/100ft at 200Mc/s; so it can easily be seen
that, assuming a sending level of 100mV, only about
400 yards of cable could be used before the signal
became too small to allow a satisfactory signal-to-
noise ratio to be preserved at the next repeater (ImV
level). Furthermore, subscribers could not be con-
nected to this line as a minimum isolation of 36dB
between subscribers (18dB at each tap-off) is
necessary to alleviate mutual interference and a
minimum signal of 300 to 500uV at the subscribers’
outlets is desirable. Also radiation from the cables
could lead to interference with direct reception (caus-
ing ghosts) and pickup of interference by the cable
becomes easier the lower the signal level. For these
reasons it is usual to change the frequencies of the
received television signals to other channels so
enabling higher transmission levels to be used, and
convert Band-III signals to Band-I, where cable
attenuations are less, Even this brings its own
problems, because a simple one-oscillator conversion
may produce interfering beat frequencies. Double
frequency changing is often employed, or even de-
and re-modulation (Viewline, Fig. 5). Cable with
either a double layer of copper-braid screening or a
lead sheath is used to reduce radiation and pickup.

A typical system would then consist of a central
distribution station fed with “clean” signals from
the remote receiving site equipment (Fig. 6). From
the central point “trunk” feeders radiate to repeater
stations 400 to 1,000 yards away. These repeater
stations contain amplifiers and would teed the next
length of trunk line with an amplified signal and
also amplify signals to feed subscribers, who are
tapped on to the feed lines through attenuator net-
works, giving a minimum of 36dB isolation berween
viewers’ outlets (Fig. 7).

This type of system, is, in fringe areas, usually
cheaper than an aerial installation which may cost
£20 or £30 and is not immune from gale damage.
In Boston, Multisignals charge a £5 connection fec,
and a weekly rate of 2s 6d.

To avoid the necessity for a mains supply point
at every repeater “line powering” is sometimes used.
This involves the introduction of low-voltage a.c.
(usually 65V) onto the cable. Needless to say, the
power that can be supplied is limited by the current-
carrying capacity of the cable, so that in a reason-
ably sized installation several power-injection points
are required if many repeater stations (consuming

WIRELESS WORLD, May 1960

20 to 50W each) are used. A power saving can be
made by using transistors in the repeater amplifiers
and this is done by Television Installation Services,
who produce a range of transistor equipment in
addition to the more usual valve items (Fig. 8).
There is quite a diversity in design arrangements
for repeater amplifiers. LE.M.I. who supply equip-
ment to Maultisignals, G.E.C. (General Piped
Television) and Cossor Instruments use distributed-
amplifier techniques. Fig. 9 shows part of the
circuit of a Cossor amplifier which provides a gain
of 20dB from 40 to 220Mc/s. The signal is fed in
along a delay line, each stage being tapped down the
line. 'The anodes feed another delay line which
“reassembles” the signal by delaying the outputs

Fig. 6.
module aerial amplifiers and converter.

Belling-Lee main-station equipment.
Band | and f.m.
repeater amplifier in centre with space for Band-ill wide-
band amplifier. Separate power units for each section aid

At top are

reliability. Equipment is on swing-out door of cabinet.
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REMOTE RECEIVING SITE
IN GOOD-SIGNAL AREA

MW. RECEIVER
F.M. CONVERTER
S A.C.SUPPLY AG.C.
REPEATER
( 3 \ W St S X
REPEATER
AMPLIFIER // AMPLIFIER N
AMPLIFIERS, AGC. & AC. SUPPLY
CHANNEL CONVERTERS C::::__. W
TRUNK LINE
A TO FURTHER
REPEATERS

Fig. 7. Layout of hypothetical Band l/f.m. distribution system.
Typically 40 to 60 subscribers can be fed from one line.

from the “carly” stages so that they coincide with
those from the later ones. In this way a valve of
high gain-bandwidth product is simulated because
the slope is effectively that of the valves in parallel;
but their stray capacitances are separated from each
other by the delay line. Multisignals have recently
opened a Band-I and f.m. system in Boston (Lincs)
using distributed amplifiers (Fig. 10). The E.M.L
equipment used there is notable for another feature
too—the “Emitap” subscribers’ tap off: this is a
directional coupler made up from a length of cable.
Its feature is that the line-to-subscriber loss is only a
few decibels, whilst the loss from subscriber to line
can be as high as 40 to 50dB. A major advantage
of the distributed amplifier is, of course, that failure
of valve results only in a slight loss of gain.

Other repeater amplifiers use a conventional am-
plifier covering Band I and a separate Band-II
amplifier for f.m. (Belling-Lee, Teleng, etc.), or
separate amplifiers for each channel (Wolsey).

Two more problems which do not afflict the
short-run block-of-flats installation are variation
in cable loss (related to temperature) and gain varia-
tions in the cascaded amplifiers, due to mains-
voltage fluctuations and ageing. These effects are,
in the main, additive; so that some form of auto-
matic gain control is usually considered to be neces-
sary after about a mile of cable or four to six
repeaters. A.G.C. is achieved in the E.M.L.-Multi-
signals system by applying an out-of-band pilot
signal to the system. This signal is then rectified
at the a.g.c.-controlled repeaters. One manufac-
turer (Fielden; who supply equipment to Viewline),
uses repeater-amplifier a.g.c. of the black-level
clamping type. The advantages of gated a.g.c. and
the pilot-tone system are, of course, that the detail in
the dark parts of a bright picture is not lost, rendi-
tion of intentionally dark scenes is correct and
“clipping » of highlights on a dark picture is avoided.

The majority of manufacturers, however, use a
form of mean-level control depending on either
sound and vision carriers together or vision only.
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Heavy lines represent trunk cables feeding further repeaters.

Another facility sometimes provided is extra
sound programmes on f.m. (for instance, Luxem-
bourg). The m.w. signal is received and demodula-
ted in the normal way and passed to an f.m.
modulator (possibly crystal controlled) which pro-
vides a signal in Band II for distribution over the
network together with the B.B.C. programmes.

Cable-response tilt is overcome either by

“ tailored ” amplifier response or by small frequency-
sensitive networks.
Channel Spacing.—A Band-I/f.m. service suffers
from another disability compared with the Lf.
system. As mentioned previously, it is generally
desirable not to use the local Band-I channel on .
the network; although it is often accomplished suc-
cessfully. This makes difficult the choice of chan-
nels because three (B.B.C. and two L. T.A) tele-
vision signals are often available at a good-
reception site. Channels 1 and 2 are separated by
a 3.25-Mc/s gap, so it is reasonable to expect a
receiver to be able to separate these. However, the
spacing between the remaining four channls is only
1.5Mc/s and some receivers may suffer from
adjacent-channel interference if these channels are
used simultaneously. Teleng adopt the combination
1, 2, “3L4,” 5 (using to date a maximum of three)
whereas General Piped Television plan to accom-
modate six channels by reducing the spacing be-
tween 1, 3 and 5 and providing three artificial
channels between 66Mc/s and 85Mc/s. This would
require non-standard coil “biscuits” in the set
tuner for the extra channels and might well prove
difficult where incremental or other “pre-
engineered ” tuning arrangements are used, but
should not prove an insurmountable problem.
Viewline employ channels 1, 2, 4 (minus 1Mc/s)
and 5 (plus 1Mc/s). The alternative is to urilise
Band III as well; but unless better cable is used
closer repeater spacing will be necessary. E.M.I. and
Cossor provide suitable distributed amplifiers.

Another solution to the problem is put forward
by General Piped Television. This is to convert all
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(right).
ment.
600mA is fed onto [ine.

signals to low-frequency carriers at the aerial equip-
ment, and then convert back to Band I and III at

each subscriber-feeding repeater.

long trunk-cable runs (on a par with those used by
B.R.W. and Rediffusion) could be employed without
repeaters, so compensating for the extra cost of a
greater number of channel converters.

The Future

Relay, both sound and vision, has always had a
It has been under fire from the

chequered career.
radio retailer because, in the past,

a loss of his trade.
nationalization® and
totalitarian.”

First, then, the retailer; the Radio and Television

Retailers’ Association say:

“ Experience has taught us that the expansion of
low-frequency systems usmg specially manufactured
‘terminal equipment which is distributed through the

line-powered Band-1 transistor repeater

(left) compared with its 65-V a.c.
Note absence of power pack in transistor equip-

Power requirement is only 15V, 20mA and 25V,

(Television Installation Services.)

It has been threatened with
condemned

company’s

frequency

channels.
installed it

receiving h

T i
Fan

extra vision channels into operation.
is an unnecessary expense and one which can be
avoided by using the type of system which is advo-
cated by, say, Multisignals, Ltd., where high-quality
coaxial cable 1s used and wide-band distributed ampli-
fiers capable in their most advanced form of distribut-
ing 30 signals, including at least seven television

modification).
leading manufacturers, was promoted very largely by

own outlets, is completely incompatible

with the interests of the retail section of the industry.

We, therefore, as a matter of trade pohcy, clearly

favour the development of systems using domestic

receivers, and we are also advised that techmcally
there are many advantages to the latter.
“ Should further expansion of television broadcastmg
take place, it would be necessary for most low-

systems to rewire, if they wish to bring
This, we feel,

Thus, when this type of system is initially
can confidently be stated that it is quite

capable of taking care of future expansion (e.g.,

igher definition and colour signals without
Multisignals, which is now backed by

this Association and the Council has given formal

valve equivalent
J g technically

approval to the policy of this company as being not
only the fairest as far as dealers are concerned, but

the most advantageous.”

Another organization—Telesurance Ltd.—provide,
for groups of retailers, advice and consultative ser-

vices from company formation to technical planning

and supervision of installation.
twenty-five companies—Trader Television Relay, as
they are called—have been formed and are operating
relay systems, one of the most recent of which is now
being installed in Cheltenham.
R.F. systems will have to compete with the estab—
lished low-frequency distribution systems in which

In this way very-

the essential

In the last two years

difference is that the viewer is provided

with a guaranteed picture rather than a good signal

service at an

it has resulted in

as politically

aerial socket. Rental terms for the low-

frequency system (typically 12s 9d reducing to 8s 9d
for a combined sound broadcast reproducer and
17in television display unit) include quick service
(i.e., within 12 hours) at no extra charge.
Both systems have the advantage of giving viewers

in poor-signal areas better pictures at lower cost than

aerial system

would be possible with independent receivers and

S.

The threat of nationalization has been with relay
for a long time—the Ullswater report appeared in
1935, recommending that relay services should be

+HT.

£ 1A BV IO 411N ALl ”!ﬂﬂ!\j-

I IOl.ITF’lJT

AL1 K1 7o 7Jo0

e

INPUT

Fig. 9. Part of circuit of Cossor distributed amplifier.
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Fig. 10. E.M.I. repeater for 40 to | 10Mc/s system mounted
under eaves of house (Multisignals installation at Boston).
L.F. systems transmit at high levels: repeaters resemble
main-station television power amplifiers.

state-run. It is this, presumably, that is perpetuated
in the “two-years notice ” clause of the relay opera-
tors’ licences.

If a relay system were to replace over-the-air
broadcasting on medium waves (which was the idea
attacked in ref. 7), then the situation would not be
unlike that pertaining in Germany before and during
the last war, when the “ Volksempfinger ”—a receiver
of strictly limited range and selectivity—was one of
the bolsters of Hitler’s power. However, present-
day primary-service broadcasting is tending to take
place on v.h.f./f.m. and television, both of which are
limited in range to about 80 miles except umnder
unusual conditions. Thus it might be argued that
the only effect of the total replacement of the f.m.
and television services by wired relay would be to
clear urgently-needed and valuable frequency bands
for other users.

We may guess safely that whatever new (or old)
standards the Television Advisory Committee recom-
mend for future expansion of television in the
United Kingdom the transmissions will have to take
place at frequencies higher than Band III. Recep-
tion problems will thus be greater. In view of this,
the prospect of getting one’s programmes by wire
becomes even more attractive.

It is, perhaps, wrong to speculate further on the
future of television relay whilst still awaiting the
“T.A.C. report; but system potentialities are an
important part of the planning of a service as the
economic life of a relay scheme may have to be set
at anything over ten years If a change to a high-
definition standard, even as high as the French 819
lines with its 10-Mc/s bandwidth, were to be made,
then the low-frequency systems could probably
accommodate it, as the cables in use have been
shown to be capable of accommodating a 10-Mc/s
bandwidth (2 to 12Mc/s).* This type of system,

Q9
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too, is rather more suitable for the installation of a
standards converter so that a high-definition pro-
gramme, if of different content, could be relayed to
subscribers on 405 lines, as an interim measure.
Additional cable pairs would be necessary for more
than four programmes unless techniques were modi-
fied drastically. On the other hand, a Band-I-only
wired-aerial scheme is probably running now at its
full potential with three programmes. Band-I and
f.m. systems, using repeaters covering 40 to 110Mc/s
or so, are a little better off as there is room for one,
or maybe two, transmissions of bandwidth wider
than 3.5Mc/s; but it is, of course, the Band I/III
systems which show the greatest potentiality as the
whole of Band III, with the additional few mega-
cycles between Bands II and III, could be used.
However, any arrangement using frequencies other
than those in Channels 1 to 13 and standards other
than 405 lines negate entirely the advantages of
Band I/III wire-aerial systems, because receiver
modification or non-standard receivers would be
necessary.

Is it too much to ask, though, that some respon-
sible authority, as soon as the T.A.C. report is pub-
lished, should make a careful study of the relay field
with a view to recommending a “standard” trans-
mission system? Viewing and sound reproduction
units could then be put on sale to the general public.
The ordinary domestic television receiver, with its
flywheel sync., interference limiters, turret tuner,
ag.c. and high sensitivity, is unnecessarily compli-
cated and expensive for use with “wired” signal.
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Dynamic Side Thrust in Pickups

CAUSES AND CURES

DURING the past two years a great deal of well-
deserved attention has been paid to pickup arm de-
sign, and the recent production of cartridges to
track at very low pressures has provoked a height-
ened interest in the subject. Many older arms
introduce extraneous forces of some magnitude,
which have nevertheless remained undetected be-
cause they do not upset pickups tracking mono
discs at 8 or 10 gm. With stereophonic records,
however, a drastic reduction of unwanted stresses
at the stylus is required if a pickup is to give of
its best.

Recent work* has shown that by the careful
distribution of mass and the reduction of pivot fric-
tion, static forces at the stylus due to these causes
can be virtually eliminated. But, despite all im-
provements on these lines, there remains the much
larger dynamic side thrust caused by stylus/record
friction. There is still a large amount of confused
thinking on this problem, and this article attempts
to explain and clarify the causes of the trouble and
outlines some possible cures.

Causes.—When a record is made the cutting stylus
moves along a true radius, but when it is reproduced
the pickup stylus cannot do this, since the arm is
pivoted at a finite distance from the record. Hence
the expediency of an offset head to minimize track-
ing error. This is illustrated in Fig. 1, which shows
the geometry of a typical 8-in arm with an offset
angle () of 24°. As the groove passes the stylus
it provides a forward drag which is tangential to

Fig. 1. Arrangement
of a typical 8-in arm, aw 0 .-
where the offset angle Al
(8) is 24°.
A\ P -
/(
) \ !
\\ A 3—»[
\ AN\ I
\ \
\ \\
\ \
. | \
\ A
y JSTYLUS
\ |
'\ v /
\
N /
\
:\ Ny ///
~ 8
\ -

WIRELESS WORLD, MAY 1960

By H. J. F. CRABBE

the record groove at the point of contact. This is
in the direction D on the diagram, and its line of
action is displaced from the pivot (P) to the extent
of the linear offset (O). Thus this forward force
produces a clockwise moment about the pivot which
tends to press the stylus against the inner groove wall
in the direction F.

The geometry of the situation is such that the in-
ward thrust is equal to the forward drag multiplied
by tan 6. (This is an approximation which assumes
that the centre line of the head and stylus system
is always tangential to the record groove; it should
be within 2° on a well-arranged 8-in arm.) The
forward pull itself is equal to the downward force at
the head multiplied by the coefficient of sliding fric-
tion between stylus and record. Thus the theoretical
expression for side thrust is S=uW tan 6, where 4 is
the coefficient of friction and W the downward
force. With an 8-in arm 6 is 24°, and ¢ for a smooth
hard stylus and unfilled vinylite is about 0.3; this
gives S=0.135W. Practical measurements show a
side thrust that is between 10% and 129% of the
downward force, which can be considered reason-
able confirmation of the theory.

A typical high-quality pickup working at a down-
ward force of 4gm might have a lateral stylus com-
pliance of 5x10™° c¢m per dyne. The associated
side thrust, on the above reckoning, would be 0.5
gm—producing a steady stylus displacement of
25x 107 cm. Such a deviation is comparable with
the maximum recorded modulation, and could
easily lead to trouble on stereophonic pickups
through magnetic unbalance of the generator and/or
mechanical unbalance of the stylus dynamics.

Some Variables.—The above considerations
assume that the coefficient of friction is a constant
factor, but in practice there are some variations
which call for comment. In theory the frictional
restraint between moving surfaces is independent of
their relative velocity; though this does not seem
to apply to vinylite records, as there is slightly less
stylus drag at smaller radii than larger, and more
at 45 r.p.m. than 33 1/3 r.p.m. at a given radius.
The resulting change in side thrust between the
outer and inner grooves of a 12-in disc is approxi-
mately in the ratio 1.2 to 1.0, and any attempt at
compensation should take account of this.

Theory also predicts that the coefficient of fric-
tion should remain unaffected by the pressure be-
tween the surfaces. This means that the horizontal
force required to move the record past the stylus
at constant velocity should always be the same
fraction of the downward force (i.e. 0.3). ‘This has
been challenged by at least one investigator* on
the ground that plastic deformation is a special case
where friction is not linearly related to pressure.
It is argued that a stylus working within the elastic

* J. Walton, “Pickup Arm Design®, Wireless World, June 1959,
Pp. 269-272.
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region of the record material at very low pressures
will experience much less frictional drag and con-
sequently produce negligible side thrust.

However, this author’s rather clumsy experiments

“with a particular pickup do not support this view.
Measurements at pressures producing visible and
invisible markings respectively (a rough indication
of deformation) show only a very small reduction of
friction for the latter. Therefore, pending further
evidence, we must assume that any pickup with an
offset angle of 24° will inevitably produce a side
thrust that is at least 10% of the downward force,
no matter how small the latter may be.

The discussion so far has been based on pickup
behaviour on blank vinylite discs; but it is reason-
able to suppose that the situation in an unmodulated
groove will be similar, as this is equivalent to a slight
increase in contact area, which should not affect
frictional drag. Modulation, however, is like rough-
ening the record surface, and it will probably
increase both friction and side thrust—possibly by
a very large factor. One cannot be certain of this,
however, as at high modulation velocities the stylus
tends to leave the groove surface, and at such times
the frictional drag will momentarily fall to zero.

It would be useful to measure the actual “d.c.”
deflection of a pickup stylus in both modulated and
unmodulated grooves; but this is difficult in prac-
tice, as the attachment of strain gauges or other
devices would raise the stylus impedance, thus in-
creasing friction and altering the side thrust being
measured. A possible approach is to use a crystal
pickup, which is, strictly speaking, an “ a.c./d.c.”
device. This necessitates feeding into a very large
resistance so that the time constant formed by the
crystal capacity and the load is long enough for a
useful measurement to be made when the stylus is
deflected. Unfortunately, in practice, crystals have
an internal shunt resistance of the order of ten
megohms unless very special precautions are taken
in manufacture.

An indirect method of measurement, which
assumes that the side force is always equal to the
forward drag multiplied by tan 6, is to ascertain the
forward drag directly by means of a straight arm
pulling a calibrated spring. Such a device could
perliaps measure the frictional drag on a blank disc
or in grooves both modulated and unmodulated, and
at any radius or downward pressure with any size
of stylus. The author hopes to conduct such a
series of experiments in the near future.

Whatever the outcome of such investigations, it
is probably a safe assumption that side thrust will

COUNTERWEIGHT

Fig. 2. Pivot system which decouples the counterweight
from lateral movements of the arm.
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always be at least that which arises on a blank disc;
if it falls to zero due to the stylus leaving the groove,
then the effect of any compensatory force will like-
wise be removed.

Some Cures.—When lowered on to a level rotating
blank disc, a normal pickup will move rapidly
towards the centre under the action of side thrust.
Any unit failing to do this is probably suffering from
excessive bearing stiffness, though the deliberate
use of pivot friction to counteract side thrust is
inadmissible; not only would it be an unpredictable
quantity, but whenever the arm was momentarily
stationary it would be inoperative. On an eccentric
record the pickup may actually move outwards, in
which case pivot friction would add to the dynamic
side thrust.

A more sensible approach is to fit a spiral spring
to the horizontal pivot, arranged to produce an anti-
clockwise force. Two such springs working in
opposition can be made to produce an outward
thrust which diminishes towards the inner grooves,
thus allowing for reduced stylus drag at smaller
record radii. )

Not all of us are watchmakers, however, which
may account for the popularity of “dynamic level-
ling”, a method of compensation ably advocated for
some years by Mr. Wilson of The Gramophone. It
consists of tilting the whole turntable and pickup
assembly in such a manner that some of the down-
ward pressure is converted into an outward-acting
side pressure. In Fig. 1 the tilt should be along a
line such as AB and with x as the highest point,
so that the angle of climb falls with decreasing
record radius. In accordance with the requirement
for decreasing compensating side thrust with de-
creasing record radius already mentioned, in our
typical case the optimum direction for the tilt axis
AB will be roughly parallel with the line joining
the pivot and stylus when the pickup is at the other
grooves.

With most arms where the effective head mass is
the same vertically and horizontally, the required
angle of tilt (») is given by side thrust--downward
force —=sin-. For a side thrust that is 12% of the
downward force this gives an angle of 7°. Problems
of cabinet construction and the use of turntables
designed to work horizontally make this method of
compensation rather awkward in practice, but for-
tunately there is a variation of the same principle
requiring much less tilt.

The actual mass of material in front of the main
pivot on most pickups is very much greater than the
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downward weight at the head, the difference being
cancelled out by counterweights or springs. In the
latter case, the full weight of the arm and head is
brought into play when the system is tilted, and if
this weight is, say, thirty times the downward weight,
then a tilt of only 0.25° will be required to produce
a side thrust equal to 12% of the downward weight.
(For this rcason accurate levelling is absolutely vital
with countersprung pickups!)

However, springing is generally a rather indefinite
and unsatisfactory method of force adjustment, so
what is needed is a counterweight which acts in the
normal manner vertically but is immobile laterally.
Fortunately this is fairly easy to arrange and Fig. 2
shows a possible design. Using such a system it is
unlikely that a tilt of more than 1° would c¢ver be
required for full compensation, and no special fixing
of the turntable baseboard is necessary. Owing to
the small tilt it is essential to make adjustments by
the practical method of ensuring that the pickup
remains stationary on a rotating blank disc at all
radii used in practice.

For those not wishing to purchase or build new

arms for otherwise perfectly good pickups, there is
a further method of compensation, adopted with
complete success by the author. It uses a direct
outward pull on the pickup arm by means of a brass
weight suspended on a thread passing over a pulley.
This is illustrated in Fig. 3, where the “pulley”
a glass tube drawn to a fine nozzle and rounded in
a flame for a smooth surface. The thread is a single
strand of 0.005-in diameter nylon (Luron fishing
line No. 2) which runs with negligible friction into
the glass tube when smeared with a light oil.

It is worth noting that if the brass weight is made
equal to the downward force and the nylon thread is
parallel to the side thrust, the ratio of the distances
from pivot to stylus and pivot to nylon thread will
equal the ratio of downward force to side thrust.
In the case of our typical 8-in pickup working at 4
gm with a side thrust of 0.5 gm, the counter force
will be applied 1 in from the pivot as in Fig. 3.

SHORT-WAVE

CONDITIONS

Fig. 4. As the
pickup crosses the
record the angle
B decreases, thus
providing less out-
ward pull at the
inner grooves.
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This is useful as a rough guide to the weight needed
at a given distance from the pivot or to the distance
from the pivot needed for a given weight.

As with correctly-arranged ¢ dynamic balancing 7,
this system can also compensate for the change of
side thrust across the record, as shown in Fig. 4.
The angle (8) between the thread and a line join-
ing the pivot and stylus diminishes as the pickup
crosses the record, and if in our typical case the
initial angle at the outer grooves is set to about 75°
and the horizontal portion of the nylon thread is
about 2 in long, the resulting reduction of torque
during traverse corresponds roughly to the fall in
side thrust.

Finally, it is well to remember that the use of
pivoted arms with all their accompanying difficulties
is little more than an interim compromise. Sky-
hooks may not yet be in the shops, but a true fric-
tion-free radial-tracking device is likely to be the
eventual solution to the side pressure problem.

Prediction for May
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WORLD OF

WIRFELESS

U.H.F. Television Problems

ALMOST half the permits issued since 1952 for
building u.h.f. television stations in the U.S.A. have
been surrendered and more than half of the u.h.f.
stations which were in operation have closed down.
This is announced by the chairman of the Federal
Communications Commission in his year-end state-
ment covering the 25th vear of the Commission,
which is charged with “regulating inter-state and
foreign communications by means of radio, wire and
cable.” How to resolve the u.h.f. problem is said
to be one of the Commission’s greatest perplexities.
Experience with an “inter-mixture of v.h.f. and
u.h.f. operation has been disappointing” and the
possibility of reducing the present geographical
separation between v.h.f. stations is therefore being
considered.

Out of a total of some 300 commercial television
stations in operation only 76 are now in the u.h.f.
band. There has, however, been a slight increase
in the number of permits granted for the operaticn
of u.hf. television translators to serve remote
localities.

Other points of interest from the chairman’s report
include:—

The F.C.C. licensed 570,000 radio stations operat-
ing well over 1,700,000 transmitters.

Amateur radio stations increased from 188,600 to
nearlv 203,000.

Transmitters providing communication on land,
water and in the air “in the interest of safety of
life and property and to serve commercial and indi-
vidual needs,” totalled about 1,700,000, an increase
of 300,000 during the year. The total number of
transmitters in round figures in the main groups,
with the 1958 figure in brackets, was:—Marine
95,000 (80,000), aviation 125,000 (85,000), land trans-
portation 445,000 (345,000), industrial 538,000
(420,000) and public safety 332,000 (307,000).

New Zealand Television

EARLY last year the New Zealand government
decided on the standards* to be employed when
its television service is introduced. Now the govern-
ment has made a statement on its policy in general.
From this it is learned that the service will be “ state
owned and operated” on both “non-commercial
and commercial lines” as is the country’s sound
broadcasting service. During this year experimental
low-power stations will be opened in Wellington,
Christchurch and Dunedin (Auckland already has
an experimental station).

It is also stated that the government will control
the manufacture of television receivers by means of
import licences and will decide how many sets the
industry will be permitted to make. Commenting
on this point our New Zealand contemporary,
Radio and Electrical Review, states, “It will cer-
tainly look slightly odd, to say the least, to the
student of New Zealand affairs, that the same govern-
ment which has introduced legislation on trade
practices, and which, through its Commission has

* 625 lines, 7-Mc/s channels, f.m. sound, using three channels
in Band [ and six in Band 1II.
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evidenced such concern for the public purse as to
prevent the price-fixing of hair-cuts, has in almost
1ts next breath indicated that it will artificially keep
up the prices of television receivers! . . . If it is in
the public interest to have television at all, then
surely it is in that same interest to have it as
economically as possible.”

{mateur Convention

AFTER a lapse of six years the Radio Society of
Great Britain is organizing another National Con-
vention. It will be held in Cambridge from Sep-
tember 15th 1o 17th. Although final details are not
yet available it is known that among the speakers
will be J. A. Ratcliffe, of the Cavendish Laboratory
(who succeeds Dr. R. L. Smith-Rose as director of
the D.S.L.LR. Radio Research Station in September),
and Martin Ryle, professor of radio astronomy in
Cambridge University.

Attendance will not be restricted to members of
the Society. Further details are obtainable from
the convention secretarv, Howard Waton (G3GG]J),
“ Arkengarthdale,” New Road, Barton, Cambridge.

West German Industry

PRODUCTION of sound and teclevision receivers
in West Germany rose from 5,345,000 in 1958 to
6,133,000 last year—an increase of 14.7%. Of the
2M television sets produced last year 82% had 21-in
tubes. Although the number of sound radio
receivers produced rose by 11.59% to over 4M, the
overall value increased by only 4% to DM720M.
This is accounted for by the fact that there has
been a considerable increase in the production of
small portables. There was a slight decrease in the
number of radio-gramophones produced—487,000
compared with 450,000.

Television receivers must now comply with a
recently introduced government regulation limiting
spurious radiation. Specimen receivers are tested
by the Fernmeldetechnisches Zentralmat (FTZ) and
if approved, are assigned a test number which is
published in the official publication of the Federal
Ministry of Posts and Telecommunications.

West German sound radio and television exports
increased from 1,950,000 receivers in 1958 to
2,180,000 last year.

European Broadcasting

THE European Broadcasting Union reports that as
a result of a meeting of delegates from European
broadcasting organizations held in Geneva during
the recent Administrative Radio Conference, the
Copenhagen Plan for long- and medium-wave
broadcasting stations in Europe will remain in force
for at least another five years.

Also at Geneva the limits of the European Broad-
casting Area were modified so that it now includes
Irag. The following stations should therefore be
added to the medium-wave list in “ Guide to Broad-
casting Stations ”:—Salman Pack 566, 650 and
970kc/s; Kirkup 605, 738, 764kc/s; Abu Ghuraib
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850, 908, 1295kc/s; Mosul 870, 1420, 1500kc/s; and
Basrah, 1187, 1277, 1376kc/s.

Another change in the stations operating on the
periphery of the area is brought about by the closing
of six privately operated transmitters in Tangier.
They are:—Radio Africa, 593 and 935kc/s; Radio
International, 1079 and 1232ke/s; Pan American
Radio, 1128kc/s and Radio Intercontinental,
1594ke/s. Tt is reported in the E.B.U. Review that
under an agreement between the Moroccan and U.S.
governments the Voice of America transmissions
from the present Tangier short-wave station may
continue until 1963, The agreement includes the
provisions that a 100-kW and a 50-kW transmitter
must be put at the disposal of Radiodiffusion Maro-
caine for 80 hours a week and at the end of the period
of the agreement the majority of the equipment will
become the property of the Moroccan State.

Royal Society Tercentenary.—Her Majesty the Quecn,
who is Patron of the Royal Society, will open the
society’s tercentenary celebrations in the Royal Albert
Hall, London, on July 19th. She will be accompanied
by His Royal Highness, the Duke of Edinburgh. The
celebrations will continue until July 26th.

Intervision is the name given to the international tele-
vision network being set up by Eastern European broad-
casting authoritics under the agis of the International
Radio and Teclevision Organization (O.IRT). The
network at present links Hungary, East Germany,
Poland and Czechoslovakia and in the near future tele.
vision transmitters in the Soviet Union, Bulgaria and
Rumania will be added. Representatives of the O.I.R.T.
and the European Broadcasting Union (U.E.R)) recently
met in Geneva to discuss the linking of the Intervision
and Eurovision networks,

Data Transmission.—An international symposium on
the problems of transmitting and receiving information
in digital form is being organized by the Benelux section
of the American I.R.E. for September 19th and 20th. It
will be held in Delft, Netherlands, but will be conducted
in English. Details are obtainable from B. B. Barrow,
secretary, The Benelux Section, I.R.E., Postbus 174, Den
Haag, Netherlands.

Autonomics Division is the new name adopted by the
National Physical Laboratory for its Control Mech-
anisms and Electronics Division. By working closely with
biologists in studying the methods which living physical
systems use to achieve control, the newly named Auto-
nomics Division (meaning *self-governing ) hopes to
discover underlying principles on which machines
capable of improving their own performance can be
built.

Receiving Licences.—The February increasc in the
number of combined TV/sound licences in force in the
U.K. was 148,456, bringing the total to 10,368,323.
Sound-only licences, including 422,780 for car radio.
totalled 4,597,891. During the same period television
licences in West Germany increased by about 160,000
to 3,740,000. During March the number of licensed tele-
vision receivers in Switzerland increased by some 5,000
to 94,569.

Mountainous Seas>—“V.H.F. Field-Strength
Measurements over Paths in the Irish Sea involving
Mountain Obstacles ” is the title of a paper in the March,
1960, issue of the Proceedings of the 1.E.E.

Technical Publications Association.— The office of the
Association has been transferred from Brook Street,
London, W.1, to 86-88 Edgware Road, London, W.2.
(Tel.: Paddington 8001.)

A two-day conference on “The Computing Labcra-
tory in the Technical College” is to be held in the
Technical College, Hatficld, Herts.,, on May 27th and
28th,
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Research Grants.—Recent awards of grants by the
Paul Instrument Fund Committee, composed of repre-
sentatives of the Royal Society, the Physical Society,
the Institute of Physics and the L.E.E, include £6,000
(supplementing a previous grant) to Dr. C. N. Smyth,
of University College Hospital Medical School, London,
and F. Y. Poynton, of Northampton College of Ad-
vanced Technology, London, for the construction of
an ultrasonic microscope; £3,000 to Professor D. Gabor
and Dr. D. Jones, Imperial College, London, for the
development of an electron interference microscope;
and £545 (supplementing a previous grant) to Dr. R,
Feinberg, Manchester College of Science and Tech-
nology, for the construction of an instrument for measur-
ing the intensity of soft X-radiation generated in ex-
perimental high-voltage valves.

R.I.C.—G. B. Campbell has relinquished the secre-
taryship of the Radio Industry Council, which he has
held since 1956, to allow him to devote his full time to
his duties as secretary of Radio Industry Exhibitions
Ltd., which was recently formed to organize the Radio
Show. Air Marshal Sir Raymund Hart, who was ap-
pointed director of the Council just over a year ago, has
in addition taken over the functions of Secretary

Berlin Radio Show.—For the first time since 1939 next
year’s West German Radio Show will be held in Berlin
(August 25th to September 3rd). The organizers have
for some time been giving consideration to the possibility
ot making this exhibition international in character but a
final decision may rest on the question of reciprocity.

East German manufacturers have planned a 50% in-
crease in their production of television rcceivers this
year by comparison with 1959. This will bring the
total to 420,000. 85% of the scts to be produced this
vear will have 17-in tubes, the remainder 21-in tubes.
It is understood the majority of receivers will have 90°
tubes, although 110° tubes are now in production. It
is planned to increase annually the output of receivers
until the figure of 1M is reached in 1965.

Dip. Tech. (Eng.).—Details of a four-year sandwich
course (alternate periods of six months in college and
industry) provided by the Bradford Institute of Tech-
nology are given in a brochure sent to us by Dr. G. N.
Patchett, head of the Department of Electrical Engineer-
ing. The course is in electrical engineering but students
may specialize in eclectronics in the final vears. The
next course begins in QOctober.

Computer applications is the general theme of the
second annual national conference of the British Compu-
ter Socicty which is to be held in Harrogate from July
4th to 7th. The conference is open to non-members and
application should be made to Miss D. E. Pilling, The
Electronic Computing Laboratory, The University,
Leeds, 2.

Stable frequency generation is the theme of a Brit.
IR.E. symposium to be held in the Gustav Tuck
theatre, University College, London, on May 25th at
3.0

Malvern.—A lecture-demonstration on quality repro-
duction from disc and tape will be given by P, Milton,
of Goodmans Industries, at the Winter Gardens,
Malvern, on May 10th at 7.0.

Phonetics.—The proposed international congress on
general and applied phonetics which was planned to be
held in Hamburg in September to mark the 50th anniver-
sary of the opening of the laboratory of phonetics in
Hamburg University, has been postponed. The decision
has been reached because of the plans to hold the 4th
International Congress on Phonetic Sciences in Hel-
sinki in 1961.

Non-destructive Testing.—*“ How best may the elec-
trical engineer test the quality and endurance of his
materials and structures?  is the theme of a conference
being organized by the Measurement and Control Sec-
tion of the I.LE.E. for November 8th to 10th next year.
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E.E.A. Council.—The following member firms (with
their representatives’ names in parentheses) have been
elected to form the council of the Electronic Engineer-
ing Association for 1960-61: A.E.I. (V. M. Roberts);
AT. & E. (H. R. A. Wood); Decca Radar (C. H. T.
Johnson); E.M.I. Electronics (C. Metcalfe); Elliott Bros.
(Col. H.'V. Bloodworth); Ferranti (W. D. H. Gregson);
G.E.C. (Dr. D. N. Truscott); Kelvin & Hughes (C. G.
White); Marconi’s W/T (F. S. Mockford); Mullard
(R. R. C. Rankin, vice-chairman); Murphy (K. S.
Davies); Plessey (P. D. Canning); Pye Telecommunica-
tions (J. R. Brinkley) and S.T.C. (L. T. Hinton, chair-
man).

International Amateur Conference.—The Radio
Society of Great Britain will act as the host society at
the conference of the International Amateur Radio
Union, which is to be held in Folkestone from June
13th to 17th. It will be attended by delegations from
amateur socicties in 15 European countries.

Correction.—We have been asked to point out that,
due to a typographical error the price of item 35 (Jason
Everest 6) in the advertisement of Clyne Radio Ltd.
on page 144 of the April issue was given as £3 19s 6d.
It should have been £13 19s 6d.

G. W. Sutton, B.Sc., Ph.D.(Eng.), M.LLE.E.,, has re-
tired from the directorship of A.E.I. Harlow Research
Laboratory and is succeeded by M. E. Haine, D.Sc,
M.LE.E, F.InstP. Dr. Sutton was lecturer in elec-
trical engineering at the City and Guilds College from
1921 until 1930 when he joined Siemens Brothers where
he was in charge of the general telephone laboratory
until 1942. He was then “lent” to the Ministry of
Aircraft Production and at the end of the war joined
the Ministry’s scientific staff. In 1947, Dr. Sutton was
appointed chief superintendent of the Signals Research
and Development Establishment of the Ministry of
Supply. He rejoined Siemens in 1954 and on the
merger with Edison Swan in 1957 became director of
the research laboratory of the joint company. Dr.
Haine was formerly manager of the Harlow Research
Laboratory which, with its associated Blackheath Re-
search Laboratory, now serves the cable, construction,
radio and electronic components, and telecommunica-
tions divisions of A.E.I. (Woolwich). Dr. Haine joined
Metropolitan-Vickers in 1936 and after a period in the
high-voltage laboratory transferred to the radio labora-
tory in 1939 where he worked on the early radar chain
project. From 1947 until 1956 he was responsible for the
electron physics section of the A.E.I. Research Laboratory
at Aldermaston.

Professor R. Hanbury Brown, I.C.I. Research Fellow
at the Jodrell Bank Research Station from 1949 until
this January when he was appointed Professor of Radio
Astronomy in the University of Manchester, has been
elected a Fellow of the Royal Society *for his many
contributions to radio astronomy particularly on galactic
and extra-galactic radio emissions.” Professor Brown,
who is 43, joined Sir Robert Watson-Watt’s staff at
Bawdsey in 1936 and was from 1942 to 1945 in the
Naval Research Laboratory, Washington, as assistant
leader of the combined research group working on the
development of radar.

L. Essen, OB.E,, D.Sc, Ph.D,, AMIEE, senior
principal scientific officer at the National Physical Labora-
tory, Teddington, has been elected a Fellow of the
Royal Society “for his work on the precise measure-
ment of frequency and of the velocity of light.” During
the past twelve months Dr. Essen has received the
Wolfe Award of the D.S.I.R. and also the Popov Medal
of the U.S.S.R. Academy of Sciences for his work in
this field.
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F.M. in the U.S.A.—Although for several years f.m.
broadcasting in the U.S.A. has been in the doldrums,
there is apparently a revival of interest, according to
our New York contemporary, Radio-Electronics.
Whereas in 1957 only about 2% of the domestic re-
ceivers sold in the United States included f.m., last
year’s sales of f.m. and f.m./a.m. receivers were almost
59, of all sets sold. There was also a growth in the
number of f.m. stations in operation—about 646 com-
pared with 578 at the end of 1958. A further 157
stations have been authorized for construction.

Hearing Aids.—The annual report of the National
Institute for the Deaf records that a Joint Advisory
Co-ordinating Committee consisting of four nominees
of the Institute, one of the Society of Hearing Aid
Audiologists and three hearing-aid manufacturers, has
been set up under the chairmanship of Air Vice-Marshal
E. D. D. Dickson. The committee is considering a code
of commercial practice for the hearing-aid industry and
the Institute is preparing a list of manufacturers and
suppliers who “conform to this code.”

A satellite tracking station is to be erected by the
United States Government at Kano, the commercial
and industrial centre of Northern Nigeria.

Three Insignia Awards by the City and Guilds of
London Institute (C.G.I.A.) have been made in recent
months to men in the electronics and communications
fields. They are T. J. Morgan, AM.LLEEE,, senior
executive engineer in the Post Office; D. "A. Rush,
Grad.1.LEE., project officer for the development of
guided missile control systems with Smiths Aircraft
Instruments, Cheltenham; and B. F. Yeo, AM.LLEE,
executive engineer in the Post Office. Except for war-
time service in the Royal Signals, the whole of Mr.
Morgan’s career has been spent with the Post Office,
which he joined as a youth in training in 1936 at the
age of 18. He is a part-time lecturer in telecommunica-
tions economics at the South East London Technical
College. Mr, Rush, who is 36, started his career with
the Post Office, but since 1946 has been in industry.
He was for three years with the Sperry Gyroscope Com-
pany before going to Sydney in 1951 to join Amalga-
mated Wireless Australasia for a short while. On his
return he rejoined Sperry where he is concerned with
the design of gunfire control systems. He has been
with Smiths Aircraft Instruments since 1955. Mr. Yeo,
who is 39, has been with the Post Office since 1938.
Since 1950 he has been working on electronic develop-
ments and national and international telephone switch-
ing problems.

Haraden Pratt, former telecommunications adviser to
President Truman and for some years secretary of the
American Institute of Radio Engineers, has received
the Institute’s 1960 Founders’ Award for “ outstanding
contributions to the radio engineering profession and
to the Institute of Radio Engineers through wise and
courageous leadership in the planning and administra-
tion of technical developments which have greatly in-
creased the impact of electronics on the public welfare.”
Mr. Pratt started his career as a wircless operator with
the Marconi Company in 1906. He retired in 1951
from the International Telephone Corp.

Dr. Harry Nyquist, the American consulting engineer
whose name is associated with the graphical determina-
tion of stability in amplifiers, has been awarded the
1960 Medal of Honour by the American I.R.E. This
is the highest annual technical award made by the Insti-
tute and is given to Dr. Nyquist for “fundamental
contributions to a quantitative understanding of thermal
noise, data transmission and negative feedback.”

WirsLESS WORLD, May 1960
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J. H. Thorp, Ph.D., has been appointed sales manager
of Semiconductors, Ltd. After graduating with honours
from the University of Nottingham he was commis-
sioned in R.E.M.E. in 1941. On demobilization he
entered the University of Manchester to do original
research and was awarded his Ph.D. in 1948. In the
same year Dr. Thorp joined the Armament Research
Establishment and in 1950 transferred to what is now
the Royal Radar Establishment at Malvern as a senior
scientific officer engaged on basic circuit techniques.
From 1957 until his present appointment he was with
Texas Instruments Ltd.

N. E. H. Pearson, A.R.C.T.S., A M.ILE.E., who since
1955 has been concerned with broadcast valve develop-
ment in Siemens Edison Swan (now A.E.I. Woolwich),
is appointed sales manager of the cathode-ray tubes
and receiving valves product departments of the A.E.IL
Radio and Electronic Components Division. Mr. Pear-
son joined Metropolitan-Vickers in 1926 as a school
apprentice. In 1934 he became an efficiency engineer
with Ferranti and subsequently joined Hivac where he
was chief development engineer until joining Siemens
Edison Swan in 1955.

S. G. Spooner, BE.M., who has been with the
Marconi organization since he was 18 and since 1955
has been production manager of Marconi Instruments,
is now appointed works manager of that company.
After the last war, during part of which he was in the
Inter-Services Research Bureau, he returned to
Marconi’s airborne division at Writtle where in 1948 he
took charge of the workshops. From 1951 to 1955 he
was superintendent of development and research work-
shops, Chelmsford.

W. Pigdon, who for the past nine years has been
general manager of the Wells factory of E.M.I. Elec-
tronics, is leaving to become executive vice-president
of E.M.IL.-Cossor Electronics formed last year in Halifax,
Nova Scotia. His duties at Wells are being taken over
by Edward Bagley who has been assistant to the engin-
eering director in charge of Ministry work at Hayes for
a number of years.

R. W. Denney, B.Sc.(Eng.), A.M.LLE.E,, who joined
the Ultra organization in 1950, has been appointed chief
inspector of Ultra Electronics Ltd. Allan Sadler,
M.I.Mech.E., F.R.Ae.S., has joined the company as
research and development manager. He was previously
manager of the engineering and development labora-
tories of Smiths Aircraft Instruments Ltd.

The following recent appointments have been an-
nounced by Measuring Instruments (Pullin) Ltd.: D.
Bates becomes production manager in succession to
C. A. P. Cannon, now assistant to the managing direc-
tor. Prior to joining M.LP. last August, Mr. Bates was
for ten years with Sifam Electrical Instrument Co. D. A.
Wengaryk, works foreman for the past seven years, is
now chief inspector and is succeeded as works foreman
by E. A. Seeley, who has been with the company for ten
years, latterly as head of the standardization depart-
ments

The B.B.C. has recently announced the following
engineering appointments: W. L. Nicoll, A M.1.EE,
as engineer-in-charge of the Kirk o’ Shotts television
and v.h.f. sound broadcasting station, where he has
been assistant e.-in-c. since the station opened in
1952; G. Dukes as engineer-in-charge of the Les Platons
television station, Jersey, Channel Islands; and C. J.
Dolan, AAM.ILE.EE., to the new post of engineer-in-
charge (television), Belfast.

R. B. Young has joined Airtech, Ltd., as sales
manager. Soon after the war he joined the radio divi-
sion of Standard Telephones & Cables and was engaged
on the design of airborne radio equipment. From 1950
until his present appointment he has been with the
Plessey Co., in their telecommunications and electronics
division.
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OUR AUTHORS

G. B. Clayton, B.Sc., who in the February issue des-
cribed equipment for demonstrating electron spin reson-
ance, writes in this issue on an analogue computer built
at the Liverpool College of Technology where he is
lecturer in charge of the electronics section of the
Department of Physics and Mathematics. Mr. Clayton
started his career as a physics master in a grammar
school. This was followed by two years as lecturer in
the science department of the Birkenhead Technical
College. He joined the staff of the Liverpool College
of Technology six years ago and is at present engaged
in research in magnetic resonance.

David R. Birt, author of the article on page 223, who
is 26, is employed in the television applications labora-
tory of Mullard Research Laboratories, Salfords, and is
concerned chiefly with timebase circuits and 625-line
circuit techniques. He studied telecommunications
engineering for the City & Guilds final certificate, and
during his National Service was an instructor at the
Radar Training Battalion, Aborfield.

OBITUARY

Dr. Edward G. Richardson, professor of acoustics and
reader in physics in the University of Durham, died on
March 31st aged 63. From 1923 to 1931 he was a
lecturer in physics at his old college, University College,
London. He then went to King’s College, Newcastle,
where he remained as lecturer until 1940 when appointed
scientific adviser to the Mine Design Department of the
Admiralty. Two years later he accepted a similar ap-
pointment at the Royal Aircraft Establishment and sub-
sequently went to Durham University as reader in
physics.  Professor Richardson, who was very well
known and respected in the fields of pure and applied
acoustics both in this country and abroad, was editor
of Acustica, the international journal of acoustics.

News from
the Indusiry

Colour television receivers earned a profit for the
R.C.A. last year for the first time since their introduction
in 1954. This is recorded in the Corporation’s report
for 1959 which also records that sales rose by 19% over
the 1958 figure to $1,395M. Profits increased from
$31M to $40M. Manufacturing and service for com-
mercial customers accounted for 419 of the Corpora-
tion’s income, government contracts 34%, the N.B.C.’s
sound and television services 23% and radiotelegraph
activities 2%. Defence orders increased during the year
by 54% to $470M,

Simms take over Cawkell.—Simms Motor and Elec-
tronics Corp. have acquired the whole of the issued
capital of Cawkell Research and Electronics, Ltd., of
Southall, Middx. G. E. Liardet, chairman of Simms
and a director of N.S.F., Ltd. (also in the Simms group),
will be chairman of the Cawkell company and other
directors will be M. A, Hassid, deputy chairman of the
parent company and chairman and managing director of
N.S.F.,, J. Ayres (director of N.S.F.), K. G. Smith
(deputy managing director of N.S.F.), A. E. Cawkell,
who will also be general manager, and R, D. Stafford
(works director).

T.C.C. announce a group trading profit during 1959
of £769,725 compared with £528,784 the previous year.
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Telcon Metals Ltd. is the name of a new company
formed by British Insulated Callender’s Cables Ltd.,
to assume responsibility for all the activities of the
Metals Division of the Telegraph Construction and
Maintenance Co. Ltd. In addition to operating a fac-
tory at Crawley, Telcon Metals will control the follow-
ing subsidiary companies: Magnetic & Electrical Alloys
Ltd., Burnbank, Lanarks., "Telcon-Magnetic Cores Ltd,,
Chapelhall, Lanarks., Temco Ltd., Lydbrook, Glos.,
and Toolpro Ltd., Ilford, Essex. The board of directors
of the new company consists of: W. C. Handley (chair-
man), W. F. Randall (deputy chairman and managing
director), Dr. G. A. V. Sowter (commercial director),
Dr. H. H. Scholefield (technical director), and D. Nor-
man-Thomas.

Winston Electronics, Ltd., of Shepperton, Middlesex,
has become a wholly owned subsidiary of the Dynamics
Corporation of America, New York. F. Winston Rey-
nolds will continue as the chairman and managing
director, Roger Laurence, director of research and tech-
nical director, and Joseph Samuels as works director.
Winston Electronics, which was formed in 1950, will be
the European manufacturing and sales centre for D.C.A.
whose U.S. manufacturing subsidiaries include Reeves
Instrument Corp., Anemostat Corp. of America and
Radio Engineering Laboratories.

Pye T.V.T., Ltd., has been formed to take over the
functions formerly undertaken by the Pye group’s Tele-
vision Transmission Division. The new company will
handle television transmission equipment generally and
especially its industrial applications. Directors of the
new company are C. A. W. Harmer, the Hon, R. N.
Frankland, N. A. Twemlow, L. W. Jones and T. G.
MacLagan. A board of exccutive directors has also
been formed: A. J. Bennewt, L. W. Germany, D. Jack-
son, E. C. Milton, F. R. Shelton and A, R. Stone.

Tellux, Ltd., who recently moved to 44, Brunel Road,
London, W.3, have relinquished their distribution rights
of Telefunken receivers (although continuing the dis-
tribution of Telefunken valves) and are to market Sony
receivers. They will be handling both the Japanese-
made sets and those to be manufactured in Eire.

Siemens and Halske communications test gear is now
being handled in this country by R. H. Cole (Overseas)
Lid., of 2 Caxton Street, London, S.W.1, who have
been appointed sole U.K. importers and distributors.

English Electric Valve Co. of this country and Eitel
McCullough Inc. of the U.S.A., have concluded an
agreement for the exchange of technical information and
manufacturing know-how over a large range of klystrons,
travelling-wave tubes and power tubes.

EXPORTS

V.H.F. communication equipment valued at nearly
$5M has been ordered from Plessey International for
the Canadian Army. The equipment is the C42 pro-
viding a multi-channel radio-telephone system. Similar
equipment, valued at £180,000, has been ordered by the
Union of South Africa for its armoured fighting forces.

“Made in India.”—An agreement has been signed
between the Indian government and Marconi’s W/ T
Co. for co-uperation in the local manufacture under
licence of equipment of Marconi design. The agree-
ment, which provides also for technical assistance and
the supply of materials and components, will form the
basis for Indian manufacture of equipment in the
acronautical radio, sound and television broadcasting,
communications and radar fields,

Radiotelevisione Italiana, the Italian broadcasting
authority, has placed an order with E.M.I. Electronics
for four of the latest television camera channels (Type
203) for use in covering events at this year’s Olympic
Games taking place in Rome in August.

Export Licences.—Further changes and amendments
to the Export of Goods (Control) Order 1959 were intro-
duced on March 14th, under amendment No. 3 (S.I
1960 No. 335). Goods mentioned in the revision include
photomultiplier and c.r. tubes, “tracking equipment of
a kind using infra-red radiation or ultrasonic waves,”
telemetring and telecontrol apparatus, c.r. oscilloscopes,
and electro-magnetic wave-absorbing materials.

Anglo-Bulgarian Trade—Under a trade agreement
for the 12 months ending next March, Bulgaria may
purchase £6.3M worth of U.K. goods, including sound
radio and television equipment and telegraph com-
munications gear.

Anglo-Hungarian Trade.—Sound radio, television and
telecommunications equipment is included among the
£5.5M worth of British goods which may be imported
this year by Hungary, under a new three-year agreement
between Hungary and the U.K.

MAY MEETINGS

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

LONDON

2nd. 1.E.E.—* Planning and installa-
tion of the sound broadcasting head-
quarters for the B.B.C’s Overseas and
Furopean Services” by F. Axon and

O. H. Barron at 5.30 at Savoy Place,
w.C.2.
3rd. 1.E.E—Discussion on “ Teach-

ing and learning machines ” opened by
C. E. G. Bailey at 5.30 at Savoy Place.

4th.  Brit. LR.E.—“ Computer con-
trolled television displays for flight simu-
lators ” by J. N. Naish at 6.30 at tne
London School of Hygiene and Tropical
Medicine, Keppel Street, W.C.1.

6th. I.E.E.—Discussion on ‘“Methods
of recording measurements—digital or
analogue” opened by W. J. Perkins
at 6.0 at Savoy Place, W.C.2.

11th. Brit.{.R.E.—“ Radio guidance
in the automatic landing of aircraft”
by J. Shayler at 6.30 at the London
School og Hygiene and Tropical Medi-
cine, Keppel Street, W.C.1.

13th. Television Society.—* The sta-
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tus of storage tubes in America” by Dr.
R. R. Law at 7.0 at 164, Shaftesbury
Avenue, W.C.2.

18th. Women’s Engineering Society.
—“Tlectronic weighing” by Miss R.

Winslade at 7.0 at 45 Great Peter
Street, S.W.1.
19th. L.E.E.—* Technical features of

a new television studio at Wembley ” by
Dr. A. M. Spooncr at 6.30 at Savoy
Place, W.C.2.

20th. Physical Society.—* Under-
water acoustics symposium ” at 2.0 in
the Physics Department, Imperial Col-
tege, Imperial Institute Road, S.W.7.

20th. B.S.R.A.—*“ Sounds of music”
by Dr. W. H. George at 7.15 at the
Royal Society of Arts, John Adam Street,
W.C.2 (postponed from February 19th).

25th. I.E.E.—Discussion on “New
semiconductor devices and their possible
applications ” at 5.30 at Savoy Place.

25th, Brit.I.R.E.—Symposium on
« Techniques of frequency synthesis”
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at 6.30 at the London School of Hygienc
andcTropxcal Medicine, Keppel Street,
w.C.1

ABORFIELD

2nd. LE.E. Graduate and Student
Section.—* Silicon transistors—their
manufacture and fields of application”
by Dr. J. T. Kendall at 7.0 in the As-
sembly Hall, 3(Tels.) Training Bn.,
R.EM.E.
BIRMINGHAM

2nd. LE.E.—“Radio aspects of the
International Geophysical Year” by Dr
R. L. Smith-Rose at 6.30 at the James
Watt Memorial Institute.

PRESTON

4th. I.E.E.—“ Storage and manipu-
lation of information in the brain” by
Dr. R. L. Beurle at 7.15 at the N.W.E.B.
Demonstration Theatre, Friargate.

TORQUAY

5th. LE.E.—“The application of
transistors to line communication equip-
ment” by H. T. Priof, D. J. R. Chap-
man and A. A, M. Whitehead at 3.0 at
Electric Hall.
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Self-Balancing Push-Pull Circuits

|.—Correction to Give Equal Amplitudes in Both Halves of the Load

By D. R. BIRT*

A push-pull amplifier can be made self-balancing
by applying overall push-push negative feedback.
The article describes a method of providing this
feedback which ensures accurate balance without
resort to any close tolerance components.

ALTHOUGH a “ push-pull ” amplifier is an item
familiar to most of us, it is as well to agree upon what
we mean by this term before embarking on a dis-
course concerned with the finer points of design of
such an amplifier. Let us narrow our thought to the
simplest push-pull amplifier, shown in Fig. 1.
We may define such an amplifier as one in which
the amplification process is shared equally between
the two halves (implying that the two ‘ halves * of
the amplifier are identical). To make our definition
complete, we must state that the grids of the two
valves are fed with equal signal voltages in antiphase.

We can sece that during the period of the input
waveform when the anode current of one valve is
increasing, the anode current in the opposite valve is
decreasing. This feature is responsible for the term
push-pull.

07, 0P,

Fig. 1. Basic push-pull amplifier.

The amplifier shown in Fig. 1 is termed balanced,
because of its symmetry. If for some reason the
amplification is not shared equally between the two
valves, we say that the amplifier is unbalanced.

Of the advantages of push-pull operation we may
recall, first, that no alternating current of signal
frequency flows through the amplifier power supply,
thus easing decoupling problems; secondly, that even
harmonics unavoidably generated in the amplifier

*Mullard Research Laboratories.
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do not appear in the output!. Both these advantages
rely upon the amplifier being balanced, particularly
if a distributed-load output stage is used®:. An
amplifier circuit arrangement which is automatically
self balancing is therefore desirable. The circuit
arrangement of Fig. 1 is unsatisfactory in this
respect.

To overcome this disadvantage, it is first necessary
to obtain an error voltage which is amplitude and
phase dependent upon the degree and direction of
unbalance. Following normal servo practice, it is
then possible to reduce the amplitude of the error
voltage by the use of negative feedback, so that the
amplifier will maintain a high degree of balance even
if the valves and components used in the two
“ halves ” of the amplifier are unmatched.

The advantages of applying this type of feedback
appear to have been first realized, may one say
inevitably, by A. D. Blumlein in 1936% In British
Patent No. 482740, Blumlein describes what has
become known as a * long-tailed pair > amplifier.
The basic circuit of this form of amplifier is given
in Fig. 2. The amplifier has two valves, V1 and V2,
which have a common cathode resistance or ““ long
tail,” R, across which is developed the error voltage.
The amplifier has a pair of input terminals, to which
is applied a push-pull input signal. If the input
signal is perfectly balanced about earth, then we
know that E,=—E,. Assuming that V1 and V2
are identical valves, and that the load resistors R,
and R, are equal, there will be a perfectly balanced
output from the amplifier at terminals OP,, OP,.
Under these ideal conditions, with the further
proviso that V1 and V2 are linear, there will be no
a.c. potential across R, because the signal currents
flowing in R, are in antiphase and of exactly equal
amplitude. In fact this resistor serves no useful
purpose in this case, and merely increases the

Fig. 2. Basic long-tailed pair amplifier.
] % +H.T.
R
Ry
p————————00P,
OUTPUT
oP,
Vi \'F
| I
Ry
+
223

wnany amevricanradinhictary com



www.americanradiohistory.com

required h.t. line. Provided that a constant anode
voltage is maintained, the gain of the amplifier,
which may typically be one hundred times, is
independent of the value of R;. However, in prac-
tice, the above ideal conditions could not be realized
for any length of time because of valves and com-
ponent ageing. This is where the common cathode
resistance R, becomes useful.

To see how this comes about, let us suppose that
V1 has a higher mutual conductance than V2.
The signal currents flowing in R, are g,E, and
—g,E,, and in the case we have chosen g,E,
is larger than —g,,E, so that an error voltage is
developed across R; which is in phase with E,.
If we now consider the grid-to-cathode drive
voltages of V1 and V2, we find that the drive to V1
is reduced by the presence of the error voltage.
In contrast the drive to V2 is increased, so that the
effective gains of V1 and V2 tend to become equalized,
and balance restored. This would also have been
the case if we had assumed that V2 had a larger
mutual conductance than V1, because the error
voltage would then have been in phase with E,.
Clearly the above argument applies if the input
signal is not perfectly balanced about earth and E;
is not equal to —E,. In fact, a balanced output
can be obtained from the circuit of Fig. 2 when the
input signal is completely unbalanced, i.e. when
E,, for example, is zero. This being so, we may
earth V2 grid; and the circuit is now that of a familiar
cathode-coupled phase splitter, frequently known
as the Schmitt phase splitter?’®.

Since the error voltage is the product of the
unbalanced anode current and the resistance of Ry,
it follows that the self-balancing action improves as
the resistance of R, is increased. Analysis of this
circuit® also shows that in order to minimise the
unbalance of the output voltage, V1 and V2 should
have a large mutual conductance and internal
anode resistance. The degree of balance is dependent
upon the relative values of R, and R,. It is common
practice to adjust the relative values of R; and R,

+HT.

J
SRy

0P,
O

 AAAAA — ]OUTPUT
$— ———0

V2 op,

Fig. 3. Long-tailed pair with feedback.

224

so that an accurately balanced output can be obtained
without an unduly large common cathode resistance.
In the completely general case, there is a disadvan-
tage associated with this method of achieving
accurate balance in the form of increased sensitivity
to unwanted signals (e.g. hum) which are present
in equal amplitude at each input terminal and are in
phase, or if you like, in push-push. The influence
of push-push signals is frequently important, and
will be considered later.

Long-tailed Pair Refinements

Where an accurate balance is required together with
symmetry (R; = R,) a pentode valve has been used
in place of R, In a crcuit of this type the a.c.
value of R, (pentode anode resistance) may be of
the order of a megohm, whereas the d.c. voltage
developed between V1, V2 cathodes and earth need
only be of the order of 50-100 volts. This means
that a high impedance is presented to the cathode
circuit of V1 and V2 without the large d.c. voltage
drop which would be associated with an ordinary
resistor.

The presence of a further valve in the common
cathode lead of V1, V2 opens up an important
possibility. This is the provision of amplified error-
voltage feedback. A mecthod whereby this may be
provided® is shown in Fig. 3.

The feedback loop to V3 grid is effective in im-
proving the balance of the output signal. This may
be readily seen from the following argument with
reference to Fig. 3. Suppose that the signal at V1
anode is for some reason larger than the signal at
V2 anode. Assuming that we make R; equal to R,
a voltage proportional to the unbalance of the
output signals will appear at the junction of R;, R,.
In the casc we have chosen, this error voltage will be
in phase with the signal at V1 anode, because this
is the larger signal. The error voltage is fed to
V3 grid. Any signal fed to V3 grid appears amplified,
and with a phase reversal, at each of the two output
terminals. Thus the error voltage we fced to V3
grid will produce a signal at V1 anode in antiphase
to the original excessively strong signal; and at
V2 anode a signal in phase with the original weak
signal, tending to reduce the unbalance to zero.

The circuit balance is no longer critically depend-
ent upon the relative values of R, and R, but rather
upon the relative values of R; and Rg.

Complete Amplifier Balance

By the methods discussed it is thus possible to achieve
an accurately balanced signal from an unbalanced
input. However, if, as is often the case, a push-pull
amplifier contains more than one staget, this is
not always of great value, as subsequent stages are
likely to introduce unbalance, unless we give them
all “long tails.” When we come to the output
stage, where the valves draw a large current, we find
that our “ tail ” gets very hot! This is undesirable,
so let us look now at what happens if we do not
provide a large common cathode resistance in the
output stage. If the output valves are not matched,
we find that it is desirable to compensate for this
defect by providing a slightly unbalanced drive.

t * Stage ’ here refers to a push-pull stage employing two valves,
as in Fig. 1.

WIRELESS WORLD, May 1960
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+H.T.

By adjusting the unbalance of the
drive we can choose between zero
even harmonics in the output, or R,
zero fundamental component current
in the h.t. line, at one particular

=

signal level?; but Nature being as
she is, we cannot have both, and
either of the above conditions can
only be achieved at one signal level!

We want to avoid the necessity
of providing a balance control, and
we would like our amplifier to remain
balanced at all signal levels. It seems
logical therefore to provide a push-
push feedback loop enclosing the
whole amplifier. This idea has been
suggested by Offner!® and is also
covered by the Blumlein patent
mentioned earlier. However, the idea
does not appear to have been fully
exploited. Overall feedback may be
provided by a simple, but possibly
novel, extension of Fig. 3 shown in
Fig. 4. Neglecting for the moment

T
% R7

even harmonic terms, any unbalance
in the amplifier will produce an

error voltage cf fundamental freq-
uency across the common cathode bias
resistor R, which has an amplitude
proportional to the degree of unbal-
ance. The phase of the error voltage depends upon the
direction of unbalance. This error voltage is reduced
by the feedback loop acting via V3 grid. The
important feature is that an excellent balance may be
obtained which is not critically dependent on any
component values. The degree of valve matching
will not now affect the balance of the amplifier, but
we shall see that it will influence the harmonic
content of the output voltage.

Before discussing this, let us remind ourselves
that in a push-pull amplifier even harmonic currents
produced by the non-linearity of the output valves
cancel by subtraction as far as the load is concerned
but are present in the total h.t. current’.

First, let us consider that V4 and V5 arc matched,
and therefore produce equal even harmonic currents.
We know that these even harmonic currents add
together to form part of the total h.t. current.
Since this current flows in the common cathode
bias resistor R, a harmonic voltage will be developed
across R,. The feedback loop reduces the amplitude
of this sum of the even harmonics by a large factor.
The push-pull connection prevents even harmonics
from appearing in the output, in the usual way.

However, if the output valves are unmatched, it i§
likely that they will each contribute a different
percentage of even harmonic distortion. Although
we are able to reduce the sum of the even harmonics,
in the limit to zero, we cannot avoid the fact that
the difference betwecen the amplitudes of even
harmonics produced by each output valve is not
zero. We shall therefore have some even harmonic
content in the output of the amplifier, in this case.

Pentode Output Stage

So far it has becn assumed that triodes have been
used in the output stage. When this is the case
the common cathode current is one and the same

WIRELESS WORLD, MAY 1960

Fig. 4.

Amplifier with overall push-push feedback.

thing as the sum of the two anode currents, provided
that the valves do not run into grid current. When
V4 and V5 are pentodes, however, the cathode
current is made up of the sum of the anode and screen
grid currents. Thus by balancing the cathode
currents, we have not necessarily ensured that the
anode currents, and therefore the load currents, are
balanced. With normal receiving valves, however,
the unbalance introduced can only be very small,
and may be neglected, provided that the valves
are not operated to the extremes of their character-
istics.

If in a particular application the screen grid current
has a detrimental effect, or the valves draw grid
current, a circuit of the form shown in Fig. 5 may
be substituted. This arrangement has been simplified
to illustrate a principle, rather than provide a working
circuit. Naturally we would normally interpose
cathode followers between the driver and output
valves to supply the grid input power if the valves
operate in grid current.

Here the anode currents as such are sampled,
and feedback is maintained in the correct sense by
changing the connections to V3. The new connec-
tions to V3 deserve some further explanation. Let
us begin by considering the influence of the sup-
pressor grid potential on the electron stream in the
valve. If the suppressor potential is made sufficiently
negative, electron flow to the anode ceases. However,
the suppressor grid potential cannot influence
the cathode current of the valve because it is pre-
vented from influencing the electrostatic field in this
region by the screen grid, which we shall assume to
be at a constant potential with respect to the cathode.
What, then, happens to the electrons we prevented
from reaching the anode? The answer is that they
alight on the screen grid. We may say therefore
that the suppressor potential varies the partition
ratio of the anode and screen currents. If the
suppressor potential is negative, the greater pro
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push at the two input
terminals. Both V1 and

— =+H.T.

Vi

V2 amplify the unwanted
signal by equal amounts,
so that there will be an
amplified push-push in-
terference signal at the
output terminals. We may
define push-push gain as
the ratio push-push out-
put voltage to push-push
input voltage. We see that
the circuit shown in Fig. 1

V3 BIAS

Ra

has a push-push gain
which is equal to its push-
pull gain. This is generally
undesirable.

However, provided that
the circuit is perfectly
symmetrical the interfer-
ence signal will not contri-
bute to the voltage dev-
eloped between the out-
put terminals, and it is
therefore convenient to

say that the push-push

|l

1

f rejection is infinite.

Fig. 5. Alternative feedback circuit

portion of current flows to the screen grid, and as we
make the suppressor potential more positive, the
greater proportion of current flows to the anode.
If the total space current remains constant it follows
that for a given change of suppressor potential
the change in anode current g,,,s., is equal and
opposite to the change in screen grid current
En(g3g2). In a valve such as the 6AS6 this g,
is approximately 300 zA/volt. By connecting the
valve in the manner shown in Fig. 5, an error voltage
fed to grid 3 produces an in-phase error voltage at the
cathodes of V1, V2. This is the condition required
for the error voltage feedback to be negative.

Alternative circuits which are a combination of
Figs. 4 and 5 may prove useful when there are
several push-pull stages preceding the output stage.
Where this is the case, particular attention must
be paid to the coupling time constants, and also
to the impedance of the h.t. supply in determining
the stability of the loop.

Influence of Push-Push Signals

It has been briefly mentioned that the influence
of push-push signals is important. This is par-
ticularly so, for example, in electro-encephalograph
amplifiers. It is of interest to consider the extent
to which the circuits described respond to these
signals. Broadly they may respond in two ways.
First, by providing a push-push output signal.
Secondly, by converting an unwanted push-push
input signal into a push-pull output signalf.

Let us consider that the amplifier of Fig. 1 is
connected to the receiving end of balanced line
subject to electrostatic interference. This is a
case where the unwanted signal appears in push-

1 There is a further aspect of intermodulation betwesn the push-
pull input signal and the push-push input signal but this is beyond
the scope of this article.

226

Now let us consider the
circuit of Fig. 2; first, in
respect of push-push gain.
Because we are at pres-

ent considering a linear system, we are justified
in considering the behaviour of the circuit to the
unwanted signal, without regard to the wanted
signal. To this end, the amplifier may be repre-
sented in the simplified form shown in Fig. 6,
where E,; represents the unwanted push-push
input signal. It can now be readily seen that R,
provides negative current feedback in this case.
The circuit of Fig. 6 bears a remarkable resem-
blance to a concertina phase splitter. Indeed we
may use this similarity to tell us that if R,/2 = R,
the gain of the amplifier to the unwanted signal
will be of the order of 0.9, which is low compared
with the amplification of the wanted signal of 100
times. The inclusion of Rj, therefore, provides
discrimination between push-pull and push-push
signals by reducing the amplitude of the push-push
output by negative feedback. This is not really
surprising, because the balance error voltage we
were considering earlier could be regarded as a
push-push signal. In
Fig. 2, if R, is equal
to R, and V1 and V2
are identical, then
once again the push-
push rejection will be
OF, infinite. However, if
R, is not equal to R,
there will be a com-~
0P, ponent of the inter-
ference signal in the
output voltage be-
tween terminals OP,
and OP,.

+HT.

Fig. 6. Long-tailed pair
equivalent for push-push
signal.
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Fig. 7. Circuit of Fig. 3 simplified for push-push operation.

Now let us consider the circuit of Fig. 3, which
is redrawn in Fig. 7 to show its operation under
push-push drive conditions more clearly. If R,
is made much larger than R; and R, in parallel,
then as far as push-push signals are concerned, the
circuit is that of a cascode amplifier with very nearly
100% feedback. The effect of the additional feed-
back loop to V3 grid is to further reduce the output
of the unwanted signal.

We may conclude that the self balancing systems
considered also enhance this aspect of amplifier
performance.

To summarise, the balance of a push-pull ampli-
fier can be stabilized to provide equal amplitude
signal currents in each half of the load at all signal
levels, and at all frequencies handled by the ampli-
fier, by applying overall push-push feedback in
the manner shown in Fig. 4. The effect of com-
ponent tolerances on balance is reduced by this
means, and the push-push gain is greatly reduced.
The amplitude of signal and harmonic currents
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flowing in the h.t. supply is reduced, thus easing
decoupling problems; but the amplitude of even
harmonics in the output is only zero if the valve
curvatures are matched.

Although a.c. couplings have been shown, there
is no reason why d.c. couplings should not be used,
if these are required.

The characteristics of this type of amplifier make
it useful as a differential amplifier, that is, an ampli-
fier which responds to the difference between two
input signals, irrespective of the individual input
levels. It is also useful where a stable and accurate
balance is required, or where a large-amplitude
unwanted push-push signal (e.g. hum) is present
at the input. It is also possible that some benefit
may be obtained by applying feedback of this type
to a ‘ Phantom > amplifier'' to reduce cross-talk
between push-push and push-pull channels at the
expense of gain in the push-push channel.

(To be concluded)
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Multi-Section Semiconductor De-
vices, unlike multiple valves, are
rather unusual. In 1959 I.R.E.
National Convention Record, Part 1
—Audio, Broadcast and Television
Receivers, Broadcasting, D. Thorne
and R. V. Fournier describe a diode-
*triode ” transistor assembly for use
in broadcast-band receivers to pro-
vide detection, a.f.-amplification and

BASE

4

COLLECTOR EMITTER

< AMPLIFIED A.G.C.

amplified-a.g.c. facilities. A simplified
circuit diagram of a typical applica-
tion of the device is shown above:
it will be seen that it resembles fairly
closely a similar valve circuit (see, for
instance: p. 1113, Radio Designer’s
Handbook (9th Edn.) by F. Lang-
ford-Smith, Iliffe, 1957). The diode
is formed as an alloy junction on the
collector side of the transistor base
(see sketch), and is separated from
the transistor by sufficient distance to
avoid interaction between them (other
than by the direct coupling via the
common base). The transistor is a
typical alloy-junction unit with a 3
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of about 70, In operation, the signal
is demodulated by the diode and
direct coupled into the transistor
tase, through the base material. Due
to the direct coupling, the diode d.c.,
as well as the a.f., influences the tran-
sistor emitter current; thus amplified
a.g.c. may be derived from the
potential developed across the emitter
resistor. The amplified a.f. is ex-
tracted, in the usual way, by a load in
the collector circuit.

Semiconductive Plastics are des-
cribed in Electronic News for 11
January and 8 February, 1960.
Developed in the U.S.S.R. and at
Princeton University, U.S.A., they
depend for their electrical functioning
on the reduction of the distance be-
tween the ring-molecule structures
of aromatic compounds by the forma-
tion of molecular bonds between the
carbon atoms of adjacent rings: this
allows charge transfer to take place
from one molecule to the next. At
Princeton the “joining together” of
hydroxy-anthracene molecules has
been accomplished with phthalic an-
hydride, and experiments on doping
with aluminium and nickel are being
carried out. Resistivities ranging
from 107*Q/cm to higher than
10'?/cm have been achieved. The
Russians have worked with polymers
of acrylonitrile made by the use of
organo-metallic catalysts and ionically
initiated polymers irradiated with X-
rays. Doping was carried out by
immersion in solutions of metallic
salts, which are absorbed into the
polyacrylonitrile. A sample doped
with copper gave a resistivity of
107*Q/em at 300°C.

Constant-Output-Impedance Atten-
uator developed by Electronic Instru-
ments has its design based on the
fact that the output impedance of a
two-resistor potential divider is equal
to the reciprocal of the sum of the
two conductances of the resistors. In

INPUT
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this attenuator (shown schematically
in the diagram), the sum of these
two conductances, and thus the out-
put impedance, is kept constant by
making-up each of the two divider
resistor arms out of a number of
resistors in parallel and switching
these parallel resistors from one arm
of the potential divider to the other 10
alter the attenuation. (For example,
the resistor R, may be switched to
occupy the dotted position.) This is
cquivalent to switching conductances
from one arm to the other and thus
keeps the sum of the two arm con-
ductances constant.

Microwave Coaxial Transistor of
the mesa type, and a very wide band
microwave amplifier making use of
it, have been developed at Bell Tele-
phone Laboratories. The transistor
has a p-n-p diffused-based, alloyed-
emitter structure and is designed for
use as an oscillator at 3Gc/s, or as
an amplifier at 1Gc/s and below.
The mesa is only 1.8 mils long, and
1.5 mils wide. Three metal
“stripes,” each 0.3 mil wide by 1.5
mils long, arc evaporated on to the
surface of the plateau and alloyed
into the semiconductor. Gold wires
0.2 mil in diameter are used for
making connections. The diffused
base is only 0.02 mil thick. Since
conventional encapsulating methods
would introduce too much parasitic
capacitance and inductance, the
transistor is mounted in a coaxial
shell which electrically matches a
50-£) coaxial line. The germanium
wafer is gold bonded to the inner
conductor of the output section; the
emitter “stripe” is connected to an
internal shield integral with the
encapsulation  shell; the base
“stripes ” are connected to the centre
conductor of the input line. The
three-stage amplifier, constructed on
transmission-line principles, has a
gain of 18dB, flat within 1dB from
below 1Mc/s to over 750Mc/s.
Higher gain, with correspondingly
lower bandwidth, can also be
achieved. In the amplifier the
emitter is earthed in order to main-
tain outer-conductor continuity, and
the transistor biases are stabilized
with d.c. local shunt feedback. A
low-frequency transistor is inserted
in each biasing circuit to increase the
feedback at d.c. without wasting
appreciable amounts of high fre-
quency gain. The amplifier is said
to have excellent stability, and the
noise figure measured at 200Mc/s
is 5.5dB with the feedback loops
open.

Semiconductor Bullet-in.—An un-
usual method of testing the shock-
resistant properties of semiconductor
rectifiers, tried by the International
Rectifier Corporation, has been to
fire them out of a shotgun into a
telephone directory.  Apparently,
penetration up to page 772 has been
achieved. We are now waiting to
hear of the first grouse to be bagged
by a p-n junction.
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Simple Analogue Computer

INEXPENSIVE

THE electronic analogue computer has in the
last few years become an important tool for the
engineer, physicist, and applied mathematician.
While it is not capable of the accuracy of a digital
computer it is nevertheless extremely useful for
the analysis of many practical dynamical systems,
its accuracy usually exceeding that of the known
input data. Further, the analogue computer re-
quires no specialist knowledge of computer pro-
gramming techniques, an analysis of a physical
system being carried out by setting up a direct
electrical equivalent of the system. The physical
variables of the system are represented by voltages
which are made to vary in cxactly the same way
as the physical quantitics. This method of analysis
enables a greater insight of the dynamical behaviour
of the system to be acquired.

The most important components of an electronic
analogue computer are d.c. amplifiers, which are
made to sum and integrate by the connection of
suitable feedback and input impedances. A good
many analogue computers are commercially avail-
able, ranging from desk-top instruments, using
only a small number of amplifiers, to large com-
plex installations using over a hundred amplifiers.
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Fig. |. Basis of the operational amplifier used in the
analogue computer.

The author required a small computer suitable
for introducing students to computer techniques
and for demonstrating some of the many computer
applications. Accuracy of solution was not of primary
importance and it was therefore felt that the pur-
chase of a commercial instrument was uneconomical.
By simplification and the use of *‘ surplus” com-
ponents it has been found possible to build a small
computer that performs very satisfactorily at a
small fraction of the cost of a comparable commsr-
cial instrument. This article will first outline the
basic theory of electronic analogue computers
and will then describe the equipment constructed.
A subsequent article will give an example of its
use.

The Operational Amplifier.—Consider an am-
plifier whose gain —A extends down to zcro fre-
quency and whose output terminal is arranged
to be at earth potential when its input terminal
is earthed. The negative sign indicates that the
amplifier is phase reversing, i.e. if its input ter-
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minal were made x volts positive with respect to
earth its output terminal would become Ax volts
negative with respect to earth. Let a feedback
impedance Z; and an input impedance Z, be con-
nected as shown in Fig. 1, and assume the amplifier
draws no current at its input grid and that its out-
put impedance is negligibly small compared with
Z, and Z;. If the gain of the amplifier is very large
its input will differ very little from earth potential
even when it is giving itS maximum output. As
an approximation the input grid may be thought
of as always being at earth potential, and using
this approximation one has

E; E,

Z, and I, %
But the amplifier draws no current at its input
grid, and therefore I, I,

This gives E, = —? S I ¥ D
i

If the impedances are made equal resistances, Z; =

H

L,

; = R =1 MQ, say, then E, E, and the
ampllﬁer acts as a sign changer, or more generally

. . R
with unequal resistances E, -Rf . E;, and the
) R,.

amplifier multiplies by the constant coefficient - R

Normally R, is held constant at 1 MQ and R; is
changed when necessary. If the input impedance
is made a resistor and the feedback impedance a

1 1 ]
jaC P.C

and we wuse the

capacitor then Z; = R; and Z;
P is the differential operator :t

d. Cy . :
ar which is quite common in

electrical engineering. Substitution in equation (1)
gives:

equality jo = P

11 1 ‘
E, cr, P E "CR,fEfd‘
The amplifier integrates and multiples by — CR ’
With C = 1puFand R = 1 MQ,
E, — JE de

o

So far only one input voltage has been con-
sidered. The operational amplifier may, in fact,
be used with several input voltages, each voltage
being connected to its own separate input impedance.
Consider the amphﬁer of Fig. 1 connected to n

*Liverpool College of Technology
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inputs as shown in Fig. 2. For large amplifie.

E
gain the approximation E, = —X" ~ ( is again used,
giving:
E E E, E
L=2L==2%...1,=3% =22
1=z k=7, n=zomdl =—7"

The amplifier draws no current at its input grid, and
therefore:

I;=1+1,+ .+ 1,
This gives:
Z; Z Z;
= — | = = .4+-—="_.E
Bo=— [FE+ 7 Bt ... +Z B
If the feedback and input impedances are all resist-
ances then:
_ R, R, R, .I
E, [R1E1+RZ'E2+"'+R,,'E"_

The input voltages are multiplied by constant
coefficients and then added together. The amplifier
output gives the value of this sum with its sign
changed. Normally R, is made equal to IMQ and
the input resistances are chosen to give the desired
coefficients.

If the feedback impedance is made a capacitor and
the input impedances are all resistances:

1
Z, —5c> yZ;=R,Z,=Ry ... Z,=R,
Then
11 11
=== .. — .= Ey+ .
E, l,CRIP E1+CR2 proe
11
+Cer.I_,.E"]
or
E, = ! [Edr—i— ! iidt +
O— [CR l 02 . . o .

1
-+ CRfEdt]

and the operational amplifier acts as a summing
integrator. ]
The need often arises for multiplication by some

E|

3

2
L AMPLIFIER T
= E‘JT GAIN=A E°|

e
'
[l

|

}

i
2
L Zn |

En

Fig. 2. The operational amplifier of Fig. | connected to a
number of input voltages.
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Fig. 3. Potentiometer used for multiplication by a constant.

easily changed constant. This is most conveniently
accomplished by the use of a simple potentiometer

R
(Fig. 3). In this circuit E, = —a ﬁl E,
i

This equation neglects the error introduced by the
loading of the potentiometer. The error may be
calculated or alternatively * a > may be set with the
potentiometer on load. A further requirement is
provision for setting initial values of the variable
voltages. These  initial conditions,” as they are
called, are usually set before the start of a computer
“run” as voltages across the feedback capacitors of
the integrating amplifiers.

Provision for carrying out all the above operations
has been included in the apparatus to be described.
A more elaborate arrangement would probably
include function generators and provision for
multiplication by variables.?

Construction of Apparatus.—The apparatus
consists essentially of five amplifiers, two of these
being used as integrators or summing integrators, the
other three as summers or sign changers. Amplifier
input and output sockets are mounted on a panel.
Short lengths of wire plugged into these sockets
enable the connections between amplifiers necessary
for the solution of a particular problem to be easily
made. The fixed input and feedback impedances are:
mounted behind this panel, together with coefficient
and initial-condition setting potentiometers. The
amplifiers and front panel are mounted on top of the
power supplies; these are commercially built stabilized
supplies. The general layout of the apparatus should
be clear from the photographs Figs. 4 and 5.

The gain of an amplifier used in an analogue
computer must extend down to zero frequency, and
this means that direct coupling must be used between
the individual stages of the amplifier. This direct
coupling introduces problems in the design pro-
cedure that are peculiar to this type of amplifier.
The basic design considerations are:

(a) Interstage coupling techniques. Correct quies-
cent bias voltages must be placed on all grids, and
this usually involves the use of resistive coupling
dividers and extra negative power supplies.

(b) Balancing adjustment. It is necessary to
provide a means of adjusting the output voltage to its
desired quiescent level (usually earth potential) when
the input is at zero signal level.

(c) Stability. Any small drift in the quiescent
voltage levels in the first stage of a high-gain d.c.
amplifier can result in a considerable change in the
output level of the amplifier. Drift in the quiescent
voltage levels may usually be attributed to one or
more of the following causes: (1) small changes in
the grid current flowing through the grid circuit

(Continued on page 231)
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impedance; (2) variations in heater voltage which
cause changes in the initial emission velocities of the
electrons and so produce a change in the steady
current through the valve; (3) variations in supply
voltages; (4) changes in the value of circuit com-
ponents and ageing of valves.

The above difficulties may be largely overcome by
the use of a suitable circuit arrangement. All power
supplies for use with d.c. amplifiers should, of course,
be well stabilised. The reader is referred to the
literature for a full treatment of the problems
involved in the design of d.c. amplifiers.?

The d.c. amplifiers used by the author were chosen
primarily for their simplicity. They usc only one
valve type and two power supplics. The circuit is
illustrated in Fig. 6. This circuit was originally
developed for computer use at the University of
Michigan®. The first stage uses a double triode
connected as a cathode-coupled amplifier, this
method of connection giving some compensation for
variations in heater and supply voltages.

A cathode-coupled amplifier may be thought of as
a cathode follower driving an earthed-grid amplifier.
Cathode followers and earthed-grid amplifiers are
both non phase-inverting stages, so the output from
this first valve will be in phase with the input voltage.
This output is directly coupled to the next valve by
a resistive coupling divider. The resistances in this
divider are chosen so as to put the correct quiescent
bias on the grid of the next stage.

Adjustment of this bias is provided by the 500k
potentiometer, which serves as a balance control.
Balancing the amplifier consists of connecting its
input terminal to carth and adjusting this potentio-
meter to bring the output terminal of the amplifier
to earth potential. This balancing operation has to
be performed periodically to cancel out the effect of
any small drift in the output level of the first stage.
Drift would otherwise cause the amplifier to show an
output even though its input were zero. Only a very
small adjustment of the potentiometer is required and
a value of 500kQ is, in fact, rather large for the
purpose. This value was used to give a greater
tolerance for the valucs of the two resistances used
in the coupling divider. The original circuit used
a 50-kQ potentiometer for the purpose. It was
found to give a finer control but made the selection
of the coupling resistance values rather critical.

The second valve of the amplifier is also a double
triode. The first half of it is used as a normal voltage
amplifier and the second half as a cathode follower
to give the amplifier a low output impedance. The

Top Right: Fig. 4. Front panel 6SL7 65L7 i +250V
of the analogue computer,
showing the connection soc-
kets at the top and the five
smaller panels of the d.c.
amplifiers in the centre.

Centre Right: Fig. 5. Rear

of the analogue computer,
again showing the group of
d.c. amplifiers, each on a |y
small individual chassis.

=3

.|"_o
o

Right: Fig. 6.  Circuit of the
d.c. amplifier used in the
computer. -300V
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Fig. 7. Connections for using
COMPUTE 1[

an operational amplifier as a

summing element.
4 7
M IM
M
2 5 8
= 100k
3 60 9

ISOLATED D.C. SUPPLY

R RESET
COMPUTE

BALANCE

100k

3 6 9

Fig. 8. Connections for using an operational amplifier as a
summing integrator.

T0

yos Fig. 9. Coefficient-

setting potentiometer

100k

q]

complete amplifier is phase reversing since it has
only one phase reversing stage.

Each operational amplifier in the computer is
provided with nine sockets on the front panel.
Fig. 7 shows the arrangement for the amplifiers
operated as summers. Signals to be added are
connected into sockets 1, 2 and 3, when they go
through the fixed input resistors. These resistors
are high-stability carbon types specially selected to
be as close as possible to their quoted values. If
any one of the sockets is not in use it is connected

232

to earth. Sockets 4, 5 and 6 connect directly to the
amplifier input. A 1-MQ feedback resistor is con-
nected between sockets 7 and 8 and is joined to the
amplifier input by an external loop. The switch
allows the amplifier input to be disconnected from
any incoming signals and earthed through a resistor
equivalent to the parallel combination of the three
input resistors. In this position of the switch the
amplifier balance control is adjusted to bring the
amplifier output to earth potential. An external
meter is needed for this balancing operation.

Fig. 8 shows the arrangement for the amplifiers
operated as summing integrators. It differs from
Fig. 7 in that feedback is through a capacitor.
A 0.1xF and a 1uF capacitor are provided, the
particular value required being selected by an
external loop. A three-position ganged switch
enables selection of * compute,” ‘ balance,” and
“ reset > conditions. In the “ compute ” position,
sockets 1, 2 and 3 connect to the amplifier input
thrbugh the fixed input resistors, and again if a
particular input is not in use it is earthed. In the
““ balance * position the amplifier input is connected
to earth through a resistor equal to the parallel
combination of the three input resistors. In the
 reset ” position the amplifier is lifted out of circuit
and the desired initial voltage is set across the feed-
back capacitors. This voltage is controlled by means
of the initial-condition setting potentiometer and is
derived from an isolated battery supply (a grid bias
battery has been used). The control switches for
the two integrators are ganged together.

Coefficient-setting potentiometers are mounted on
the front panel. Each is provided with two sockets
(Fig. 9). The coefficients are set with the poten-
tiometer on load by the use of a dry battery and valve
voltmeter.

Next month the use of the computer to represent
a simple mechanical system will be described.
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Technical Colleges

THE need for closer co-operation between technical
colleges and industry—to their mutual benefit—in the
further education of trainees has been stressed from
time to time both at Government level and by educa-
tionists. Now an appraisal of the present situation, with
recommendations for improving the relationship between
colleges and industry has been made by the Federation
of British Industries. The 44-page booklet “The
Technical Colleges and their Government” is issued in
the hope that it will “ stimulate industrialists to serve [on
college governing bodies] and lead Local Authorities
so to order the constitutions and procedures of their
govermng bodies that service is a really worth while
task ”.

The government of technical colleges is considered
from the industrial standpoint and the present position
is viewed against the background of the rapidly changing
needs of industry. The booklet is issued by the joint
F.B.I. Technical College Committee and copies are
cs)b\t‘glrl)able from the F.B.L, 21 Tothill Street, London,
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By ¢« CATHODE RAY”

THE MEANING OF COSH, SINH AND TANH

lf your school teacher explained clearly to you what
algebra was in aid of, so that you were able to start
with the encouraging thought that you were going
to learn something worth knowing, you were lucky.
Mine didn’t, so it was quite a time before it made
sense, and by then I was well behind. (You may
think I still am.) However, that hurdle having at
length been surmounted, I don’t remember that
it was ever necessary for anyone to justify to me the
existence of trigonometry. Angles come into every-
day life so much that even politicians are aware
of them and often claim to be approaching things
from them. The natural tendency is to estimate

P
Fig. 1. A typical angle, 8.

0 A

angles not by the amount of turning (which is
difficult) but by the ratio of two distances. So it is
obviously helpful to have names for the several
different ratios that can be used. There is no
difficulty in finding lots of everyday examples of the
convenience of thinking in terms of sines, cosines,
etc. Then when we have studied a.c. to even a
slight extent we wonder how we could ever do
without them.

If we pursue the study of communications beyond
a fairly elementary stage we are likely to encounter
the same names with “h” tacked on. This,
we are told, stands for * hyperbolic”’; and the
relationship of the functions so named to the rectan-
gular hyperbola is analogous to that of the trigono-
metric functions to the circle. No doubt that state-
ment is duly explained and illustrated at the begin-
ning, but if at the end of it you can face pages of
formulae embodying “ cosh ’, “sinh », “ tanh ”, etc.
without misgivings, you were again more fortunate
than I in your teachers or brain power or both, and
have no business to be reading this. I am assuming
that you are an ordinary person, to whom the impor-
tance and significance of a circle and a circular angle
are clear in a way that those of a rectangular hyperbola
and hyperbolic “ angle > are not. And that while
you can easily see that the intensity of sunlight
received on level ground is (other things being
equal) proportional to sin 6, where @ is the angle
of elevation of the sun, you find the statement
“coshae = 1 + Z,/2Z,”, where « is the attenua-
tion constant of a filter and Z, and Z, the series
and shunt impedances of the sections, less evident.

This is only to be expected. The keenest hyper-
bolic enthusiast could hardly deny that the circle is

WIRELESS WORLD, MAY 1960

closer to daily life than the hyperbola, and that
whereas anyone would be hopelessly handicapped
in almost any science or technology without circular
functions he can go quite a long way without hyper-
bolic functions. But certain subjects within Wireless
World scope, notably filters and lines, are thick
with them. So we will do well to rid ourselves of any
dread of the cosh. One possible policy, of course,
is to take the formulae on trust, and when calculations
are necessary, just look up the values in tables. To
adapt a classic remark by E. K. Sandeman, “ the
fact that they are called hyperbolic functions does
not make the tables any more difficult to use .

But that is not very satisfactory. One should
know why. What I’m going to try to show is that
there is a mathematical structure of which we are
familiar with the “ front elevation ” (namely, trigo-
nometry, or circular functions) but have not seen
the “end view” (hyperbolic functions) or have
failed to grasp its relationship to the front view.
This “ blueprint > analogy is not altogether fanciful,
as we shall see. And the shapes of the two views
are more alike than in most working drawings.

First let us take a good look at the view we know.
In Fig. 1 we have a specimen of an angle, denoted
by the customary symbol 6. Another familiar
way of referring to it is by means of capital letters;
for example, AOP. This angle is the amount of
turning needed to take a straight line from the
position OA to OP. An obvious unit of turning,
and therefore, of angle, is one complete revolution.
This, for some reason which I used to know, was
divided into 360 equal parts called degrees. The
usual zero for angles is the three o’clock direction,
presumably because it lies along the positive X axis
in co-ordinates; and anticlockwise rotation is regarded
as positive,

Direct measurement of angle, without bringing in

Fig. 2. One measure of the
angle is the ratio AP/OA;
another is the area (shaded)
swept by OP in rotating
through the angle.

any lengths, is quite a problem. In practice, as 1
said, angles are reckoned as ratios of two lengths.
The vertical angle of a road or railway, better known
as its gradient, is specified in this way; for example,
1 in 4, meaning that sin § = }, Although the sine
or some other trigonometrical ratio is often con-
venient for measuring an angle or the effect of an
angle, it has the disadvantage that the angle is not
directly proportional to it, so tables have to be used.
The only lengths, the ratio of which is proportional
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Fig. 3. Other measures
of an angle are based
on the trigonometrical
ratios between X, y
and r.

Right: Fig. 4. Plotting Y
a graph from the Py-
thagoras  relationship
for a triangle with one
side (r) of constant
length gives this result
for positive values of x
not exceeding r. The
other half of the circle \
comes from negative \
values.

Below: Fig. 5. When /
X exceeds r, that part /
of the graph is *‘ ima- y
ginary,”’” but with the /

aid of a j takes this
form, with a mirror
image  symmetrically
on the left.

><4
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to the angle, are the arc traced out by the tip of a
radius while turning through the angle, and the
radius itself; for example, AP/OA in Fig. 2. If the
length of OA is always made equal to 1, then the
length of AP is a logical measure of the angle, and in
fact has been adopted as the ‘ natural” angular
measure, the unit (AP = 1) being the radian. A
protractor works on this principle, though it is
usually scaled in degrees. If its radius were, say,
2 inches, then every 2 inches around the circum-
ference would be 1 radian or 360/2 = degrees.

Another thing the angle is directly proportional
to is the area swept out: the shaded sector in Fig. 2.
The area swept out by 2 = radians, being a complete
circle, is #r% and if again we make r = 1 we have
the number of radians in any angle numerically
equal to twice the area of the sector. We don’t
usually use that as a method of measuring angles,
but it should be carefully noted for comparison
later on.

Our typical angle appears yet again in Fig. 3, this
time fitted into the conventional XY axes with its
point coinciding with the ¢ origin ”>. PM is a vertical
dropped from P to the X axis, and OM, MP, are the
co-ordinates x and y of the point P. The ratio
x/r is called cos 0, y/r is sin 8, y/x is tan 6, and so on.
It is clear enough why these are often called circular
functions.

Bringing out another old friend—Pythagoras—
we remember that x2 -+ y2 = r2 This, in fact, is the
equation of a circle of radius r, by which is meant
that all possible positions of P plotted from it lie on
such a circle. Familiar though this idea may be,
join me in plotting it. For convenience we can bring
x to the other side of the equation: y? = 2 — x2
We begin with x = 0, which reduces the equation
to y* = r% from which we get y = r or —r (don’t
forget that quadratic equations have, in general,
two solutions, because (—r)? is the same as (+r)2).
That gives two positions for P, both on the Y axis;
and, incidentally, two values for & - #/2 radians.
As we increase x, P descends in an arc from its upper
position, and ascends from its lower position, until
at x = r they both merge into a single point on the
X axis, completing a semicircle as in Fig. 4. (The
other semicircle is, of course, obtained by values of
x between 0 and —r.)

We have now reached a crisis—using that word
literally, as a separating or turning point. Directly
x exceeds r, ¥* becomes negative, so y is imaginary
(in the mathemartical sense). That means we can’t
find it on our graph as at present constituted, but we
might be able to find it elsewhere. Remember, our
equation is

v [ r: — x2
which is the same as

¥ = —1(x* — r?),
Soy = +v—1yvx® — 12
= Ljvat — 2

In connection with a.c. theory and vectors we have
(with some logical justification) interpreted j as a
change of direction through one right angle. That
had the effect of extending the scale of numbers
reckoned in one dimension (i.e., parallel to the X axis)
into the second dimension provided by the Y axis.
In plotting our graph, however, we are already using
these two dimensions, the understanding being that
y is measured vertically, without the need for a j
(Continued on page 235)
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to give that instruction. Now that we are confronted
by a j, how do we interpret it?
One way of plotting a curve from the equation

¥ =-4+4/x* — r?in such a way as not to come into
our present Fig. 4 is just to use a separate diagram
marked with a j to distinguish it as belonging to a
different world, only imaginary to the Fig. 4 beings.
This is done in Fig. 5. Like Fig. 4, the complete
graph includes a mirror image on the left-hand side
of the Y axis, produced by negative values of x.
Note, too, that to the Fig. 5 being the graph for values
of x less than r (i.e., the Fig. 4 graph) is imaginary.

Another way of representing this mutual imaginari-
ness is to draw Fig. 5 at right angles to Fig. 4 by
folding the paper about the vertical line x = r,
which of course includes the one point (or rather,
including x = — 7, pair of points) common to both
graphs. The result, drawn in perspective, is some-
thing like Fig. 6. This, of course, is where 1 got my
front and end view idea. And there is perhaps some
justification for it, because the circle and the hyper-
bola (as the Fig. 5 curve is called) are both conic
sections; that is to say, curves formed by the inter-
section of a cone and a plane. Fig. 5 is that particular
kind of hyperbola called rectangular, because for
values of x very much greater than r its extremities
approach the dotted lines, which are at right angles
to one another. In this special case the cone, split
down the axis, must make a right angle at its apex.
There is surely some significance in the fact that if
such a cone were placed with its axis through the
origin 0, at right angles to the Fig. 4 graph, slicing
its top off would produce our circle and slicing its
flanks off would produce our rectangular hyperbola.
In other words, the natural positions of these two
conic sections are at right angles to one another
as shown in Fig. 6.

Be that as it may, there is no doubt that y* = r? —
x? gives us a circle when x is not larger than r, and a
hyperbola in a j world when x is not smaller than r,
for the simple reason that r? — x? = j3(x? — r%); while
the equation y* = x2 — r? gives a hyperbola when
x is not smaller than r, and a circle in a j world when
x is not larger than r, for the simple reason that
x? — r? = j3(r? — x?%). We can therefore reasonably
look on these two equations as two different views
of the same equation, the j denoting the difference
in viewpoint. To the circle, the hyperbola is imaginary;
to the hyperbola, the circle is imaginary. We, using
our magic key j, can move from one to the other.
We are likely to be prejudiced in favour of the circle,
because we are used to it; but that is a merely human
failing, unworthy of a mathematician. Having studied
circular angles and functions, really all we need say
is that hyperbolic angles and functions are essentially
the same, x being greater than r instead of less,
which means in the other world. Provided the
N.S.P.C.C. didn’t intervene one could bring up a
child from infancy to think of x as normally not less
than r, in which case the real form of the equation to
him would be y2 = x? — r?, with its straightforward
hyperbolic by-products, and the circle, with its
angles and circular functions, would be round the
corner in a j world, very difficult to understand.

As we are assumed to have been all brought up
in the circular world, ignorant of the hyperbolic
half of the picture, what we need to do now is review
the same thing all over again on the assumption that
x>r and see where it takes us. The main thing we

WIRELESS WORLD, May 1960

Fig. 6. If three dimensions are used, as here, the Fig. 4
and Fig. 5 parts of the graph can be shown in one diagram,
which incidentally helps to show that they are both sections
of the same cone.

have established so far is that we have to use the
passkey j to transfer from our familiar world to the
hyperbolic one or back again.

That being so, the most significant point on the
diagram is not the origin 0, but the point A common
to both worlds, distant r to the right (and left) of it.
Here, y = 0. When x is made less than r, y increases
positively and negatively and the point P traces out
our circle; when it is made greater, it traces out our
hyperbola. In the first case P makes an increasing
angle 6 with 0, proportional to the area swept out
(in radians, # is numerically equal to 2C/r?, C being
the area). In the second case it also makes an in-
creasing angle with 0, limited however to a maximum
of 4-45° or =/4 radians. But now that we are in the
hyperbolic world we must temporarily forget about
the familiar circular angle of commerce, seen as the
inclination of one line to another. The true measure
of the hyperbolic * angle » is the area swept out by
OP as it moves from the zero position OA. If this
area, shaded in Fig. 7, is designated H, the hyperbolic
“angle ” is numerically equal to 2H/r?, in exact
analogy with 6. To denote this hyperbolic * angle »
by 6 or by any of the other common symbols for
circular angles, such as ¢ or ¢, would encourage
novices to fall into the trap of thinking of it in
“ circular ” fashion as AOP. That is fatal. So 1
will use the rhyming symbol 5 (eta), to suggest that
itis a twin of 8 (theta) but unlike to look at. We have,
then

The fact that the analogy between 7 and 8 is
based on area, which is not a familiar way of reckon-
ing the magnitude of 6, and that there seems to be
nowhere on the diagram to mark =», accounts for
at least some of our reluctance to enter the hyper-
bolic world, especially as the area H is not nearly
so easy as C to calculate or measure. However,
we don’t have to do that in order to use hyperbolic
functions: the only reason for looking at it now is
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to see where the connection lies between 5 and 6.
When H is calculated from the equation of the
curve (y* = x* — r?), by means of an integration
which anyone sufficiently interesied can look up
in a book, 1t turns out thus:

r? x
H = _log,- Ly
2
So, substituting for H in our formula for »,
x +y
7 = IOge

which is the same thing as
Xty
P

€n

It may not be obvious where this is leading, but
have patience. By dint of a little manipulation*
this (x 4+ 3)/r is found to be the same thing as
r/(x—y), so l/en = en = (x—y)/r

Hold those apparently useless pieces of informa-
tion for a minute while we rejoin the more obvious
trail be defining the hyperbolic functions. They
are exactly the same ratios as the circular functions,
but to show that they relate to hyperbolic *“ angles
their names incorporate the distinctive ““ h ”:

¥

cosh 7

sinh =
=
v

tanh 7

and correspondingly for sech, cosech and cotanh.
In case the unitiated are getting out of breath trying
to say ‘““sinh’ and ‘ tanh,” I should explain that
they are pronounced ‘ shine” and “than” (¢th
as in thank), and ‘ sech ” is ‘‘ sheck.”

Nothing could be simple rand more familiar
than these ratios: the snag is that % is so hard to
visualize compared with 8. This is where we can
reap the fruit of our work on H. With perhaps a
recollection of last month’s study of e to guide us,
we take the average of the values we have just found
for en and e, thus:

en 4 e :/x-}-y X =y

2
2 \ oy r /

x

== h

. cosh g
Compare this with what we found last month
about cos 6:

9 ele + el
cos 3 3

The same except for the j!| And we have already
seen that moving from the hyperbolic world with
its cosh 7% to the circular world with its cos & we
must use j as the key. Whereupon you may remind
me that I said the same key is needed for the reverse
journey, so what about when j is already present,
as in the formula for cos 62 Well, I’m fully covered
there, because it is all the same whether you remove

those js, or square them. Try it and see!l Since
Y Ve | VEINGIN Gy | Ve ey T
r Vixt -yt V) G- E-3  Vix=3* x-y
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Vi —1, the two e terms simply change places.
By now you will know what to expect from sub-
tracting e from e» and dividing by 2:
en — e
2

The corresponding formula for sin 6 is (e!f —
e-10) /27; there is a j in the denominator as well.
This, as we saw last month, is necessitated by the
fact that y is at right angles to x. The youth who
had been brought up in the hyperbolic world would
of course point to these js in the exponential formulz
for sin and cos as examples of how mysterious and
unnatural that circular world must be and how
difficult to learn.

And, certainly, now that we are here in the hyper-
bolic world it doesn’t look so bad as it did from the
circular viewpoint. It is easy enough to plot curves
of en and en and from them derive curves of
cosh 7 and sinh 5 without having to turn our brains
inside out trying to visualize the effect of imaginary
indices. In Fig. 8 look first at the exponential or
compound-interest curve, en, which we studied
in such detail last month. Having refreshed our
memories with that, look next at the e curve;
since the only difference is the minus, it is just a
left-to-right mirror image of the first curve. If
now a curve is drawn vertically midway between
these two it represents their average, which, as
we have just seen, is cosh 5. If it looks like a hang-
ing chain, that is hardly surprising, because a chain
hangs in a cosh curve. Its symmetry means that
cosh (—7) = cosh 5. The farther from the centre,

= sinh 7

Fig. 7. Just as circular angles are proportional to area
swept out (Fig. 2), so are hyperbolic ‘‘ angles.”” And the
hyperbolic functions are the same ratios as the circular

ones.
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Fig. 8. Cosh n and
sinh »n are respec-
tively half the sum
and difference of en
and e (=l/en), so
their curves can easi-
ly be plotted from
last month’s exponen-
tial curves.

the less significant is the lower exponential con-
tribution and the closer cosh 7 approaches ien
on the positive side and le» on the negative side.
The same is true of the sinh » curve, but because
e n is subtracted from len to get it, the curve is
skew symmetrical; that is to say, the negative half
is the same as the positive half swung 180° about
0. In other words, sinh (— ) sinh 7

Like the circular functions, the hyperbolic func-
tions can be calculated to any desired number of
decimal places by adding an appropriate number
of terms in the cquivalent serics. And as we now
have them In terms of e», and we found the series
for e? last month, there is no need for me to do
morc than put down the results for comparison
with those for cos and sin:

‘) 4

7 7
cosh 7 1 2 4l
inh 7
SImLM =0T g T g

The cos and sin series, you may remember, were
the same except for every even term being negative.

The hyperbolic analogue of the famous Euler
identity is (as we would now expect) the same
without j:

en = cosh 5 + sinh 7

Fig. 8 shows the truth of this very clearly.

And so we could amuse ourselves for quite a long
time, deriving the hyperbolic formulae corresponding
to the long list of circular ones. For instance, the
well-known cos 28 + sin 26 = 1 is matched by
cosh? 7— sinh?y = 1. Even more basic are the
direct transfers from one to another, using our
passkey:

cos A =
Jjsin A =

cosh JA
sinh JA

cosh A = cos jJA
j sinh A = sin jA
I have used A here because it is a neutral symbol
having no exclusive associations with either world.
The books usually use x, which is also delightfully
neutral, but we have been using x in Figs. 3-7 for
something quite different, and I’m anxious not to
confuse the two things.

By the time we’d worked through the whole lot,
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with only the odd j and occasionally a minus sign to
distinguish formulae in one world from those in the
other, we would surely be convinced that there is a
close connection between the two worlds, in spite of
hyperbolic angles seeming to be so much less satis-
factory than circular angles. You may also be
contrasting the cosh and sinh curves in Fig. 8 with
the cos and sin waves we know so well. True, both
lots have the same kinds of symmetry, but therc
seems to be nothing about the hyperbolic curves to
match the periodicity—the endless repetition—of the
sin and cos waves. Yet there is, you know!

The period, or wavelength, of sin # is of course
2 7—one whole revolution or cycle. At the end of
that it is back where it started—at zcro, ready to
increase positively. Any whole number of times 2 =
added to 0 makes no difference. Moving into the
hyperbolic world we have to use our key, so we are
not surprised to find ourselves with j2 = to examine.
By all logic, this ought to be the period of our hyper-
bolic ““angle,” 7. Andif we put n = j2 = in any of our
formulae for cosh %, we find it comes out as cos 2 =,
which of course is the same as cos 0, viz., 1. The
same goes for any whole-number multiple of j2 .
So cosh 7 has the imaginary periodicity j2 =, analogous
to the 2 » periodicity of cos 6. Similarly for the
other hyperbolic functions. I can’t really claim to be
able to visualize this periodicity clearly, but it is
consistent with the way that j seems to swing us
through a right angle from the hyperbolic plane in
Fig. 6 into the circular, or the other way about.

Still less have I a clear picture of hyperbolic
functions of complex ‘ angles”; that is to say,
values of 5 which are a mixture of ““real” and
““ imaginary ” quantities. Unfortunately it is pre-
cisely thesc that are most useful. Fortunately it is
quite easy to derive mixed circular and hyperbolic
formulae involving only the real or only the imaginary
part in any one factor. But we had better not get
too deeply involved with them until we have room
to include some practical applications.

Club News

Cleckheaton.—Dr. J. Sikorsky will give a lecture on the
electron microscope to members of the Spen Vallev Amateur
Radio Society at Leeds University on May 1ith. The
Northern Mobile Rally will be held at Harewood House,
West Leeds, on May 22nd.

Leeds. —The month’s programme of the Leeds Amateur
Radio Society (G3BEW) includes a film show in the
Department of Psychology at the University on the 4th, and
a lecture-demonstration on tape recorders on the llth at
Swarthmore Education Centre, 4 Woodhouse Square.

Ramsgate is the venue of the mobile rally organized by the
Thanet Radio Society (G3DOE) for May 8th. Weekly
meetings are held on Fridays at 8.0 at Hilderstone House,
St. Peter’s, Broadstairs.

Reading.—L. Williams, of the Belclere Co., will give a
lecture on sub-miniature techniques at the meeting of the
Calcot Radio Society on May 19th. Meetings are held at
7.45 in the St. Birinus Church Hall, Langlev Hill, Calcot.

Southend.—The Pocock Cup, presented many years ago by
our managing editor, who was then editor, has been awarded
by the Southend and District Radio Socxety o J. K. Why-
brow for his home-constructed 80/160-metre transmitter
with built-in power pack and v.f.o. A. C. Wadsworth, who
also exhibited a top-band transmitter, was awarded the
Hudson Cup.

Worcester.— [he inaugural meeting of the Worcester and
District Amateur Radio Club, was held on February 27th.
The Club has the exclusive use of a room at the Y.M.C.A.
Building, Henwick Road, where it is planned to install a
transmitter.  Secretary: R. D. Pritchard (G3NXE), 42a
Avon Road, Tolladine, Worcester.
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Further Thoughts on

Siercophonic Sound Sysitems

By D. M. LEAKEY,* Ph.D. (Eng.), B.Sc. (Eng.), D.I1.C., A.C.G.l., Grad. I.E.E.

2, PRACTICAL SYSTEMS COMPARED

MOST stereophonic sound systems at present in
use consist essentially of two or more spatially
separated loudspeakers fed through separate
channels from separate, suitably positioned micro-
phones. In detail, however, considerable differences
exits, Considering only two-channel systems, the
basic microphone techniques in common use are:

(a) Spaced omnidirectional microphone technique.

(i) The wide-spaced technique (5-20 ft) '* **,
(ii) The close-spaced technique''s'*,

(b) The technique employing omnidirectional
microphones mounted in an artificial head or on
either side of a shadow board''-'*.

(c) The close-spaced (ideally zero) directional
microphone technique'-'®.

These methods are illustrated in Fig. 19. Hybrid

PERFORMANCE !
M;’-Tq——— d ——»T—:g

(a)

PERFORMANCE

'
PERFORMANCE

PERFORMANCE

DUMMY HEAD
©) )

Fig. 19. Microphone arrangements. (a) Widely spaced
omnidirectional microphones. (b) Closely spaced omni-
directional microphones. (c) Omnidirectional microphones
mounted in artificial head. (d) Closely spaced directional
microphones.

methods also exist, both to obtain special effects,
and to attempt to correct for the limitations of the
more basic systems, as described above.

Before attempting to compare the relative merits
of these systems, it is first necessary to decide what
is to be the aim of a stereophonic sound system.
Within the present limited capacity of the systems,
it appears best to consider the requirements as sug-
gested originally'. In Fig. 20, which is virtually a
reproduction of Fig. 5 in the original article!, the
aim is considered achieved if the spaced, independ-

* Research Laboratories of the General Electric Company
Limited, Wembley, England.
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(Concluded from p. 160 of the April issue)

ent sound sources are perceived by the listener as
spaced independent sound images, arranged to line
up spatially with the original sound sources. This
agreement is required only within some definite and
limited pickup angle.

Considering first the wide-spaced omnidirectional
microphone technique, a typical arrangement is
illustrated in Fig. 21, together with the effective
resultant interchannel time and intensity differences
for sound sources in the positions S0-S8. It is
assumed that the listener at the loudspeaker ter-
minal is centrally located. From the tabulated
figures it can be seen that this method results in
the production of interchannel time differences of
relatively large magnitude. Unfortunately, the re-
sultant sound image positions are likely to be badly
defined as the effects of interchannel time differ-
ence tend to be very variable. Further, the time
differences produced in this example are large. In
many cases the interchannel time difference is
sufficient to locate all the stereo sound images well
over to the extremes of the actual loudspeaker posi-
tions, except that sound image associated with the
central sound source. The foregoing remark is only
true when the sound sources are radiating sounds
with a relatively complex wave form. When tone
signals are being radiated, or when noise and
reverberation levels are high, all the sound images
would tend to be bunched together in the centre.
Since most sounds are normally complex, the effect
of bunching at the extreme loudspeaker positions
is normally noticed. The “hole in the middle,”
which thereby results, is often “cured” by intro-
ducing a completely independent third channel, or
by deriving a sum signal of some sort from the left
and right channels, which is fed to a central loud-
speaker. The first method gives a worth-while im-
provement, but it is doubtful if the second method
does little more than could be achieved by moving
the left and right loudspeakers inwards. However,
claims have been made for improvements resulting
from the use of special electrical networks to feed
the central loudspeaker.

To avoid trouble, due to lack of sound spread
between the loudspeakers, it is quite common with
spaced microphone techniques to employ up to
about six channels. The.lack of spread is then of
little consequence, the system being essentially a
six-source system. As a sound image tends to be
locked hard to a particular loudspeaker, the system
has the advantage that nothing terrible happens
when the listener moves off-centre. This is of
obvious importance for large audience work, but
six channel systems are rather too expensive for
home use.

Another fault is sometimes observed when widely
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INDIVIDUAL SOUND SOURCES

SD S| S2 S3 S4 S5 S6 ST S8
MA MB
""‘LE:| E:j‘ AMPLIFIERS ETC.
LSA . LsB
VO VI V2 V3 V4 V5 V6 VT VB

SOUNO IMAGE POSITION

AUDIENCE

Fig. 20. Simplified requirement of a two-channel system.

spaced microphones are used. Due to the large
interchannel time delays produced, “splitting” of
a sound image sometimes occurs, and a particular
sound source appears to be emanating from both
loudspeakers separately. Although really a fault,
this echo effect often sounds quite pleasing.

Some of the above faults can be reduced by
decreasing the microphone spacing so that, for a
given sound source displacement, smaller time
differences are produced. The variability of the
effect of interchannel time difference, however, still
remains.

In the dummy head method, the two microphones
are mounted in either side of a solid sphere. The
method appears to have originated as a result of
the apparently mistaken idea that the left loud-
speaker excites only the left ear of the listener and
the right-hand speaker only the right ear.

The effect of a dummy head, interposed between
the microphones, is to increase the interchannel
intensity differences produced, mainly at high fre-
quencies. The interchannel time difference, for a
given sound source displacement, is also slightly
increased.

By suitable choice of dummy head, it appears
possible to obtain reasonable results using this
method''. It is, however, difficult to see how it can
offer much improvement over a spaced microphone
technique except that annoying cancellations, which
occur when the microphone spacing becomes com-
parable with a half wavelength, are reduced.

It was shown previously that a stereo sound
image, as perceived by a centrally located listener,
could be displaced reliably by introducing an inter-
channel intensity difference. Such an interchannel
intensity difference can be produced by directional
microphones, suitably orientated and ideally with
zero separation’''*, Fig. 22 shows a typical arrange-
ment with two pressure gradient microphones (such
as ribbon microphones) mounted with their axes at
90 degrees. The table lists the effective interchannel
intensity differences produced by the sources. These
figures are compared with:

(a) The practical results

(b) Equation (8).

(c) Equation (9).

Note that the resultant interchannel intensity differ-
ence is exactly the same as that dictated by eqn. (9),
and very nearly the same as that suggested by the

WIRELESS WoORLD, May 1960

practical results. The agreement with eqn. (9) fol-
lows from simple trigoncmetrical considerations.

For the higher frequencies suitable electrical cross
coupling between the channels could be employed
to allow for the modified requirements.

Microphones, other than the ribbon type, can be
used providing the directional characteristics are
maintained throughout the reproduced frequency
range. Directional characteristics at high frequen-
cies only would appear to be insufficient. The
practical and theoretical results indicate that the
phasing of the loudspeakers is important at low
frequencies but relatively unimportant with average
loudspeakers at high frequencies.

It should be noted that the setup shown in Fig. 22
is only correct for the major 90-degrees pick-up
angle. For the remaining 270 degrees the stereo
reproduction is incorrect. Possibly some improve-
ment in the overall effect could be achieved by
spacing the microphones a small amount, although
this could degrade the apparent sound quality due
to cancellation effects, which might be introduced
thereby. These effects might be reduced by includ-
ing some sort of mask between the microphones.

The above comments apply to the case with a
listener seated on-centre. Unfortunately, with an
audience consisting of many people, only a few of
the listeners can occupy central positions. As has
been mentioned, off-centre listening introduces a

S0 SI S2 S3 sS4 S5 S6 ST S8
RO s | L : h L )

IT I<——|Of(——> <——IO1‘(—>I
7t
l Ma MB
- T 1 —=°
ot
5tt 5ft

SOUND SOURCE | EFFECTIVE INTERCHANNEL [ EFFECTIVE INTERCHANNEL
POSITION TIME DIFFERENCE (msec) | INTENSITY DIFFERENCE (dB)
54 0 0
$3 OR SS 2'5 2:7
52 OR S6 45 45
SI OR S7 62 54
S0 OR S8 741 54
Fig. 21. Typical spaced microphone arrangement.
AXIS
SP Sll 5‘2 5|5 5.4 5'5 5|6 S7 5.8 NICROPH%FNE
_ ' b ot
I M
i
;

UL ZERO
xR - C'\. ™ouTPuT
l -/I

P S ASSUMED
MICROPHONES POLAR RESPONSE

REQUIRED INTERCHANNEL
SOUND SOURCE{ EFFECTIVE INTERCHANNEL INTENSITY DIFFERENCE (dB)
POSITION  (INTENSITY DIFFERENCE (dB) [FRom Fig.7| FROM EQN.8|[FROM EQN.9
(FOR b=811)
sS4 0 = 0 0
S3 OR S5 4-5 45 5-2 4-5
S2 OR S6 9.5 10°1 n- 95
St OR S7 16-9 171 19-2 16-9
S0 OR S8 @ = [e o] [e]
Fig. 22. Typical directional microphone arrangement.
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serious interchannel time difference and a less im-
portant interchannel intensity difference. Whereas
the interchannel intensity difference can be compen-
sated for almost exactly by the use of directional
loudspeakers, it is very much more difficuit to altow
for the interchannel time difference. Loudspeakers
with time difference polar diagrams have becn sug-
gested but have practical limitations. Compensating
interchannel time differences with interchannel
intensity differences by increasing the directional
characteristics of the loudspeakers, might be more
satisfactory if an exact equivalence existed. How-
ever, some compensation, over that required for
interchannel intensity difference alone, seems desir-
able, although difficult to achieve throughout the
audio range.

Unfortunately, it appears that interchannel time
difference, produced cither unavoidably or inten-
tionally, will always provide a serious problem with
stereo systems as at present envisaged.

All the above remarks apply to systems in which
an attempt is made to obtain a correct spacing of
the stereo sound images. Most systems, however,
do not aim to do this. They aim only to produce a
spread of the sound images which seems pleasant.
Often it is the case that the more “ethereal” the
sound images appear, then the better the system is
appreciated. Such systems can be regarded, how-
ever, only as attempts at pscudo-stereophony, even
though two channels might be employed.

Finally a mention must be made about headphone
listening, which is supposed by some to be ideal.
It might be almost ideal provided the recording
microphones could be made to move in accordance
with the listener’s head. Without such a linkage
the sounds usually appear to emanate from just
behind the head, which would be considered by most
to be very unnatural. It is also very important to
note that with headphone listening, the “crossed”
signals are effectively absent. The left and right
signals required for headphone listening are com-
pletely different therefore from the signals required
to feed the loudspeakers for normal stereo listening.
Conclusion.—A few months ago in this journal an
article was entitled “The Great Stercophony
Fake.”'® Was this title justified? It appears to

depend on what is wanted. If a system is required
in which exact positional information is to be trans-
mitted, then it is unlikely that any present-day
systern is anywhere near perfect, although the direc-
tional microphone techniques come a Jong way to
achieving the desired result. If, however, only an
improvement over single channel reproduction is
required, but exact location is not aimed at, then
most systems provide some enhancement of the
sense of spaciousness.

Acknowledgments.—Acknowledgments are due to
Professor E. C. Cherry and to Mr. F. H. Brittain
for help and encouragement while the original work
was being undertaken. The author is very grateful
also to the patient subjects, who spent many restful
hours being “tested.”

[Corrections. In the first part of this article (April
issue) p. 157, equation (9) should have an “approxi-
mately equals ” sign after tan x; and on p. 158, right-
hand column, line 2, the “source at an angle z gives the
final result”.]
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Commercial

T.W.T. Communications System for the 4000Mc/s band,
with wide-band response suitable for 600 or more telephone
channels or a monochrome or co.our television channel.
Transmitter output power is 4 watts, the 10ft diameter
paraboloid aerials have a gain of 39dB and the range for
each hop is up to 35 miles. Illustrated brochure from
Marconi’s Wireless Telegraph Company, Marconi House,
Chelmsford, Essex.

High Density Material, called Mallory 1000, suitable for
balancing and counterbalancing in instruments and for
radiation shielding. Made by powder metallurgy from
tungsten, nickel and copper, it has uniform structure, specific
gravity 509 greater than lead, and can be machined by
normal methods. Physical properties in a data sheet from
Johnson Matthey & Co., 73-83 Hatton Garden, London,
EC.1.

Miniature Paper Capacitors, tropical low-voltage types
(150V working), measuring 13in to lin long by lin to fin
diameter according to value (0.01#F to 0.25#F). Technical
Bulletin No. 67 on the * Metalmite ” range from The Tele-
graph Condenser Co. (Radio Division), North Acton,
London, W.3

Analogue Computer Tutor, a simple analogue computer
for training purposes, containing five drift-corrected opera-
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tional amplifiers, eight coefficient potentiometers, a control
and patching panel and the necessary power supplies. Leaflet
from The Solartron Electronic Group, Thames Ditton, Sur-
rey.

V.H.F. Comymunications Receiver, 13-valve double super-
het, for reception of a.m. or c.w. transmissions in the 2-metre
amatcur band. Frequency range is 143-147Mc/s and sensi-
tivity 14V for 50mW output. A crystal calibrator is an op-
tional extra. Leaflet from R.E.E. Telecommunications, Ltd.,
Telecomm Works, Market Square, Crewkerne, Somerset.

Double-Reflection Galvanometer, giving double the normal
sensitivity, is a new addition to the well-known * Scalamp ”
range of instruments. This and other new developments
appear in the latest illustrated Catalogue “N” from W. G.
Pye & Co., Lid., Granta Works, Cambridge.

P.V.C. Plastics.—A simple guide to their chemical nature,
forms and applications in a well-illustrated booklet * The
Geon Story” containing many photographs of typical uses.
From Briush Geon, Ltd.,, Devonshire House, Piccadilly,
London. W.1.

Stabilized D.C. Power Unit, 0-72V, 0-1.5A, with stability
of +50mV and full-load ripple of <0.029%, is one of the
newer instruments listed in the 1959 abbreviated catalogue
from Servomex Controls, Ltd., Crowborough, Sussex.
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LETTERS TO THE EDITOR

The Editor does not necessarily endorse the opinions expressed by his correspondents

A Property of Negative Resistance

I HAVE read with interest the various articles on nega-
tive resistance by  Cathode Ray” and others which
have appeared in the Wireless World at intervals over the
past years.

1 have particularly appreciated the thoroughness with
which the true nature of negative resistance as it appears
in practice has been exposed, and so it is with some
diffidence that I describe a property of—for want of a
better term—idealized negative resistance.

1 define here a purely fictitious element (—R) ohms
which is constant, independent of frequency, and which
reacts to the flow of current through it in a manner
exactly the opposite of that exhibited by a normal resis-
tance, namely the exit point is positive with respect to
the point of entry by an amount R volts, where 7 is the
current flowing, in amperes.

It is not perhaps always realized that a tuned circuit
may be over-damped by such a negative resistance just
as easily as by a normal positive resistance.

Consider first the series-tuned circuit in which is
included an element (—R) as defined above*:—

L r C
+ —_—
. g
A
AAAAAA
(-R)

The equation for the total change of potential round
the circuit is
di .. q .
L a@ + ri +C Ri =0
Remembering that the current flowing is the rate of
change of charge on the capacitor, we may differentiate
the equation and obtain

a2 di | .
LCI;+ Cr—R G +i=0

This is a second-order linear differential equation
of the form

o &

di | .
G ruT G +i=0

*If my definition of (—R) is
regarded as unduly stringent, only a
very minor change occurs in the
equation for the parallel-tuned cir-
cuit case—not in any way affecting
the conclusions—if you substitute
the definition

DAMPING
NON-0SCILLATORY
GROWTH
=1

CRITICAL

(This latter equation, by the way, describes the tran-
sient behaviour of a large number of both electrical and
mechanical systems, a familiar one being the motion
of the needle of a meter).

In this case,

T = +/I.C seconds,
and 2aT = C(r—R) seconds,

making a= é(r—R)\/% = _216(‘ —1;)

where Q = (L/C)}/r is the “Q” of the tuned-circuit L,
C, r,onits own.

We 9bserve that, while T is essentially positive, @ may
be positive or negative according as R is less or greater
than r.

The form of the solution of the above equation inti-’
mately depends on the roots of a subsidiary equation

T2x2 4 2aTx +1=0,

namely

(—a + Va*—1)/Tand (—a — Va2 —1)/ T.

Briefly, assuming some current flowing in the circuit
at t = 0, if 1<a< o, the current dies away to zero
without oscillation, i.e. the current remains unidirec-
tional.

This is the familiar * dead-beat ” case, and the circuit
is said to be over-damped.

For 0<a<1, the term 4/ a®—1 —a part of each root of
the subsidiary equation—becomes imaginary, implying
that the current oscillates with frequency V1=a2/2+T
cycles per second. The amplitude of the oscillations dies
away exponentially, with time-constant (T/a) seconds.

For —1<a<0, VaZ—1 is still imaginary and the
current is therefore oscillatory, but the amplitude of the
oscillations grows exponentially, with time constant
(—T/a) seconds.

However, for — o <a< —1, i.e. when the negative
resistance is as negative as, or more negative than,
{ — r(1 + 2Q)}, the term /@ =1 becomes real again,
implying that the current is not oscillatory, but grows
unidirectionally.

We can summarize these conclusions in the following
diagram.

OSCILLATIONS
OF CONSTANT CRITICAL
AMPLITUDE DAMPING
OSCILLATORY l OSCILLATORY l NON-OSCILLATORY
GROWTH DECAY DECAY

+1

dvr
CR=g

T
[
1
1
in the place of :
{

0
I
t
!
t
t
!
1

ADDED
RESISTANCE

(-R) = = i
1

The possibility of assigning a
negative a.c. resistance to part of a
ofi characteristic is now admitied.—

G.de V
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If we take a practical case, for instance a tuned circuit
having a Q of 50 and resonating at 1 Mc/s when the
capacitance is 150 pF, the resistance required for dead-
beat growth of current has to be more negative than
(—2000) ohms.

I hasten to add that if a resistance of the order of
2000 ohms were included in series with a scries-tuned
circuit, the net result would

are not necessarily real; if R is less than », T becomes
imaginary, as also does a. However, looking back to the
roots of the subsidiary equation, the portion (—a/T)
thereof remains real for R less than r, whilst the portion
--4/a2—1/T, real for R just greater than r, remains real
as R falls below r, so in fact we need not consider the case
of R less than r separately.

B Tt “the amew GWART  cmen
\u (&
tuned circuit 7, DAMPING AMPLITUDE DAMPING

theoretical fact remains that

in the case given, current NON-0SCILLATORY
GROWTH

'

OSCILLATORY OSCILLATORY NON-OSCILLATORY
GROWTH DECAY DECAY

would grow without os- ¥

cillation; one is tempted J® —c0 = 0 11 - a
=T T T T -

to wonder what would 1 | 1 .

happen in practice, where ! I ) l i

the range over which the ! ! | ! ;

; ; g y ' ! ! RESISTANCE
negative-resistance  device 1 | | ! ABDED
behaves like a negative ! l i ! ! IN PARALLEL
resistance is strictly —5————— =~ 7 = = =7
QMg 0 r Zd Zd © Ly
limited. ) ! ) | 1+2Q

The case of a negatlvle i
resistance across a parallel- L VAN S——
tuned circuit is a little more BECATIVE | IR
interesting. L
Here is the circuit . L
Thus, as .for the case of the series-tuned circuit, we
o 2 can summarize the behaviour in the diagram above.
Considering the same practical case as before, where
L the tuned circuit on its own has a Q of 50 and resonates
at I Mc/s when the capacitance is 150 pF, non-oscillatory
+ growth of current results from the addition in parallel
G el (— R) of a negative resistance of value between zero and (—500)
7 i ohms.

The equations for the potential difference round cach
mesh are
di

Wk L A= 0 6)
and Ri 3: 0 e (ii)
Also g‘t] TS
S =g gi’ i — CR ‘;Z, from (ii)

From (i) and (ii) thercfore, we have

- dey | di dz -
rfi-crg) + L (S - CR) ~ Ri =0
}-’LCR}_gfir 7<’C13¢'7—Ll? di |
R—r) dr? R—r J dt
which is once again a second-order differential equation
of the same form as before, only this time

A/LCR VLC

T = ]

. -
J1-&

CRr — L 1 {1_ R
R

ie. 1 =0,

Z,

)

where once again Q is (L/C)#/r, and Z,; is the dynamic
resistance L/Cr of the parallel-tuned circuit on its
own.

Assuming a current in the circuit at ¢ = 0, we can
therefore expect i to vary in just the same way as before
for corresponding values of a and T.

We notice immediately that the numerator of a is
positive or negative according as R is greater or less
than Z;.

The case is slightly complicated by the fact that T and a
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Saffron Walden. G. de VISME.

I MUST agreec with “ Cathode Ray ” in his reply to my
letter in the April issue that my third parapraph is not
clear, in fact my typewriter seems to have left out a
line at the end. This should have read * —jX=jw(~L),
or similarly when Z=R —jX, and —~Z=—R—(—jX),
—(—iX)= —j/o(—C). I apologise to all concerned.

I think, however, a better way of explaining negative
impedance is as follows.

In the Argand impedance diagram R +jX represents
any positive impedance, —a resistance in series with a
reactance. Obviously the sign of the reactance does not
affect the sign of the impedance which must therefore
be determired by R only.

A negative impedance is therefore represented by
—R+jX.

The question is what does +jX stand for? +;X can
represent the reactance of a positive inductance joL or
the reactance of a negative capacitance, —j/u(—C)=
i/wC. Similarly —jX=—j/oC or jo(—L)=—jolL.

When we talk about a positive impedance we ignore
the case of the negative component partly because it
would require electronic means to produce it, and partly
because the combination would not behave as an impe-
dance, since it would be unstable.

When an e.m.f. is applied to a resistance in series with
an inductance, at first the voltage appears wholly across
the inductance, and the current increase at a certain
rate in a certain direction. The resulting voltaze built
up across the resistance opposes the applied e.m.f., and
reduces the voltage across the inductance. The current
therefore increases more slowly and eventually becomes
constant. With a resistance-capacitance combination
the voltage builds up across the capacitance.

If the inductance is negative, the current flows in the
opposite direction, but if the resistance is also negative
the voltage across the resistance has the same polarity
as before, and cpposes the applied em.f. The same
thing happens with negative capacitance.

But in any similar combination with one positive and
one negative component the voltage built up aids the
applied em.f., and the current increases indefinitely.
The negative time constant dentifies this class.

WIRELESS WORLD, MAY 1960
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It might be wondered how this could happen with a
positive impedance. We are so used to considering in
a.c. circuits that the reactances are practically loss-frec,
that we forget that when a current is passed through an
inductance initially dead it absorbs energy. The
opposite happens with a negatve inductance, and it
supplies the extra energy required.

Similarly with a negative capacitance, with an applied
initial e.m.f. however small and a positive resistance, it
is self-charging, a negative resistance is required to dis-
charge it.

Hence with negative impedance we ignore the case
with the positive component.

To sum up, a positive impedance=R+jX, where
+jX represents the +ve or —ve reactance of a positive
component, a negative impedance =-—R+jX, where
+jX represents the +ve or —ve reactance of a negative
component. With a given e.m.f, if a negative impedance
is substituted for a similar positive one the only effect
on the current is to turn it round 180°. Other combina-
tions of resistance and reactance are unstable.

In his article “ Cathode Ray” showed how a complex
impedance could be represented by a simple impedance,
that it was a definite advantage to know tne phase angle,
and it was because this angle was not known with com-
plex waves that these waves had to be ruled out.

I quoted the formula Cos ¢=True Power/Apparent
Power = True Power/EI so that this phase angle could
be found in the case of a complex wave, for the evalua-
tion of the impedance. It has no meaning when applied
to the original wave. For instance, the current in the
figure in “Cathode Ray’s ” reply could be delayed up to
about 90° without affecting the power or this equivalent
angle.

I am sorry that I incorrectly assumed that ““ Cathode
Ray ” had used “Ohm’s Law > to show that a gencrator
is equivalent to a negative resistance, but it is the only
way I know of obiaining a value for resistance from a
voltage and current. I also assumed that non-ohmic
meant non-linear, but as the current does not affect the
voltage in any way, perhaps non-resistive would have
been better.

Mr. Head’s Robinson Crusoe can actually provide a
good analogy for negative resistance. When Robinson
Crusoe rowed into a head wind he was slowed down by
wind resistance. In a calm, the resistance was neglig-
ible. With a following wind, the resistance was ncga-
tive, it might have been called positive assistance.

Binley, nr. Coventry. D. L. CLAY

Circuit Conventions

MR. L. H. BEDFORD’S letter in the April issue in-
volves a subject which must be near to the heart of all
readers of Wireless World.

Whilst I agree with most of the principles he suggests
for drawing circuit diagrams, I find there are some state-
ments in Mr. Bedford’s letter which I cannot allow to
go unchallenged. Surely the first principle should be
not “to minimize interference to thought sequences,”
but to induce the correct thought sequences. With this
in view, I consider valve envelopes to be a necessity.
Mr. Bedford may well be able to assimilate all the
information contained in a circuit diagram at one time,
and as a whole, but if he can he is surely an exceptional
man.

The wvalve envelope forms a visual and mental
focusing point for all the components associated with a
valve. One can look at such a circuit and immediately
split it up into a mental block diagram, the amplifiers,
oscillators, phase splitters, etc., being easily recognized.
I say, without fear of contradiction, that this recognition
is not possible without conscious mental effort if the
distinguishing envelope is omitted. This also applies to
transistors.

With regard to junctions, I always use the staggered
T junction, without loops at crossover points. However,
1 prefer to see the loop used in W.W. Tt does not
detract from the ease of reading a circuit diagram, and
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removes any possible ambiguity. In conclusion, may I
make a plea for a standard symbo! for resistance in W.W.,
preferably with just three “squiggles,” no four or five,
and for three-loop inductors.

Hounslow. G. TILY.

MR. L. H. BEDFORD’S letter on the subject of circuit
conventions is an admirable example ot reasoned thinking
on a topic which has caused anguish to us at some time.

Unfortunately your correspondent has made the
common error of assuming that matters of terminology
and drawing-office convention are compounded entirely
of logic. These things are in fact heavily “loaded”
with emotional aspects which we cannot ignore.

Take for example the envelope surrounding valve
electrodes. Is it really superfluous in his Fig. 2? The
valve is the king pin in each section of the circuit, and
outlining this important component helps to break down
an otherwise confusing jungle of L, C and R. To my
mind, the most “comfortable” diagrams to read are
those in which the valve envelopes are outlined very
heavily, as for example the diagram on p. 184 of the
same issue.

One possible remedy would be to adopt an entirely
new valve symbol using heavy line work to replace the
thin broken lines at present used to. denote the grids.
This would cnable the valves to be seen at a glance,
even without an encircling line.

But please, Mr. Editor, keep us from the characterless

filigree of Fig. 3.
Idle, Bradford. RAYMOND E. COOKE,
Wharfedale Wireless Works Ltd.

MAY I please contribute to the correspondence
initiated by Mr. L. H. Bedford and dealing with the
subject of drawing symbols. My own interests and
experience are concerned both with teaching and
practical engineering.

In my student days, and still today, the processes of
learning were and are unnccessarily complicated by lack
of standards, poor standards and slipshod terminology.
This is so for a student who is learning using his own
language. How much more difficult it must be for
students who come from other countries to study here!

British Standards are based upon the accumulated
wide experience of the country’s main engineering
organizations, and all of us have everything to gain
and nothing to lose by adopting them.

I started by using the conventions employed in your
journal, but experience in trying to read from creased
and dirty diagrams soon convinced me of the superiority
of the British Standards conventions. I am surprised
that Mr. Bedford should countenance the use of the
X-junction. Perhaps he has always dealt with new,
clean drawings. (I know that Wireless World has now
abandoned its use, and uses only T junctions.)

But why does Wireless World retain the bridge?
Consider a diagram in which a hundred wires going
horizontally cross the same number going vertically.
Must the draughtsman draw the ten thousand bridges?
I know that Wireless World rarely, if ever, prints such
diagrams, otherwise the problem would have been
solved, but then we need the same conventions for large
as for small diagrams.

I can assure you that a great number of practical circuit
errors are made which are directly attributable to these
dual standards, and that those organizations which
support British Standards do so with much application
experience behind them.

1 disagree with Mr. Bedford about removing the
“envelope ” from the valve symbol.

1 look forward to the coniplete banishment of the
terms “condenser” and ““choke,” and the restriction of
the terms “inductance” and “resistance” to the
property and not the component involved.

As Mr. Bedford suggests, we make too much play
with the conservatism of others (oh, yes, it’s always other
people who can’t change). In actual fact, when one
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is forced to do so, a change from driving on the left-
hand side of the road to driving on the right is as simple
as changing a purse from one pocket to another. A
hundred years ago it probably didn’t matter on which
side you drove, but now it does, and if we don’t like
our driving laws it is up to us to complain to the appro-
priate authorities, but to adhere to the laws in the
meantime.  Similarly, I believe that we should all stick
to British Standards, meanwhile endeavouring to change
those that we do not like. -

Sutton, Surrey. R. C. WHITEHEAD

Rogue Equipment

THE experience of “ Diallist ” recorded in your January
issue under the sub-heading ‘‘Bewitched” is by no
means unique.

I am responsible for the maintenance of about two
thousand laboratory electronic instruments, and our record
cards show that of, say, twenty oscilloscopes of one type,
one or two are constantly in for service—mostly minor
faults such as valve replacement, loose contacts on wafer
switches, wiring discontinuities or short circuits, etc.—
while the majority, used by the same engineers and
technicians under the same conditions, are only rarely
returned.

I have a theory to account for this and I would be
interested to hear any views other readers may have
about it.

Most instruments, radio and television sets, are, I
believe, made in batches, maybe a hundred or a thousand
or more, depending upon the type of apparatus. Suffi-
cient components for a batch are drawn from stores,
possibly with some spares, and put in bins or other
containers along the assembly line.

At the beginning of the batch production goes
smoothly and any weak components are randomly distri-
buted so that early failures in the finished products made
early in the run are rare, except they may be frequent
of one kind due to poor design, e.g., a resistor being
overloaded. Toward the end of the batch, however,
the components that have visible faults such as resistors
with leads badly bent (which have to be straightened
with pliers and strained in the process), condensers that
have fallen on the floor and rolled about in the dirt,
wafer switches from the bottom of the bin whose contacts
have been loosened by becoming entangled with others,
in short all the components which have, possibly sub-
consciously, been rejected as imperfect by the operators
early in the production, now have to be used. In some
assemblies there may be the additional effect of hasty
workmanship in order to complete the batch by a certain
time to qualify for a production bonus.

These “ last of the run” products are, I think, the ones
with the built-in Gremlins.

Dolgelley. A. HIMAN

MR. RODDAM makes one mistake in his reduction of
the signal-flow diagram (Fig. 3 of “Signal-Flow Dia-
grams > in the March issue). Although it is only a minor
one, and dozs not aTect the end result in this particular
case, nevertheless I have found that the type of mistake
is easily made, and can lead to error.

In converting Fig. 3(b) into Fig. 3(c), the arrow
leading from node ey, to node e, is removed from
e, and placed instead on i, with due change in the
labelling of the branch. This is legitimate, but in Fig.
3(c) the node must no longer be labelled as ey. This is
clear by the fact that Fig. 3(b) states that

€l = €in — €&k
whilst Fig. 3(c) states that
€gl = €in

I have found the following two rules useful : —

(a) If the tail end of a branch is removed from a
node A, it must be replaced by branches with tails
coming from each node which feeds A, each with suit-
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- an output resistance of

able labelling.
made.

(b) If the head end of a branch is removed from node
A, it must be replaced by branches with heads goin
to each node fed from node A, each with suitablé
labelling. The labelling of node*A must be changed
accordingly.

In the case of Mr. Roddam’s Fig. 3(c), the labelling
of the node “ e ” should be amended to “ ¢, +ey.”

Pinner. S. TWEEDY

No change in node labelling is to be

The author replies:

The point made by Mr. Tweedy is sound, and it is
only after some reflection that I would suggest that I
have in fact not made a mistake but merely afforded an
opportunity for others to fall into error. Once the
diagram has been drawn the labels attached to internal
nodes must be regarded only as identification marks,
provided to aid in recognizing a rearrangement which
may be made after a step in the reduction. If we wish
to observe a particular internal node we must provide
a test point which will appear as an external node and
which will have only a single branch leading to it. Mr.
Tweedy’s rule (b) shows that this external node will
never need a change of label.

I feel that this approach in which the system is treated
as a multi-port network with input, output and inspection
ports is not only formally more correct but also rather
more economical as it avoids the labour of re-labelling
nodes which are not accessible. Clearly we need to add
a rule that output nodes for use as inspection ports must
be provided before the reduction process begins and
that thereafter internal nodes may not be inspected. In
complex systems it might be convenient to provide new
reference labels for these internal nodes so that they are
not identified as signal values.

A similar loss in internal information occurs when
we make use of the Strecker-Feldtkeller matrix algebra
method, and I would suggest that the advantage of both
these more sophisticated treatments of circuit problems
is that they reduce the amount of unwanted information
to be handled. From this point of view the rules sug-
gested by Mr. Tweedy amount to an instruction to keep
the bath water to avoid throwing out the baby.

THOMAS RODDAM

Economical High-gain A.F.
Bmplification

CIRCUITS which work for other people don’t always
work for me. So it is nice to be warned in advance
by Mr. Bailey’s letter in the April issue that a “straight
pentode amplifier which provides him with a gain of
200 (W.W., January 1960, p. 26) when its anode load
is 147 kQ won’t give me a gain of 200 even with an anode
load of 159 k. On paper, however, the pentode will
provide a gain in excess of 200, 3dB down at 10 ke/s,
with a load of this value and a shunt capacitance of
100 pF, and by cascading the pentode and triode stages
a gain of 8000 will be achievable.

The idea that the output impedance of all cathode-
followers varies with the source imoedance of the input
voltage is quite incorrect. A glance at the accompanying
figure, which gives the essentials of a cathode-follower,
shows that there is no connection between the source V,,
R,, and the load Ry,
except by way of the
grid-cathode  capaci-
tance. At low frequen-
cies, and with values of
R, up to a megohm or
so, the effect of the
capacitance is negligi-
ble, and the valve has

ra/(l+:"‘)wl/gm- VS
G. W. SHORT

Croydon.
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Electronic Rocket Motors?

ION AND PLASMA PROPULSION

NEWTON’S law of motion that the force on a
body is given by the rate of change of its momen-
tum becomes, for an isolated body like a rocket, that
the force is given by the rate of loss of mass in the
exhaust multiplied by the exhaust velocity The rate
of loss of mass, of course, determines the total mass
of propellent material which must be carried in the
rocket. Thus the propellent mass can only be
reduced by increasing the exhaust velocity.

An upper limit to the exhaust velocity is set in
chemical rockets when the chemical reaction which
gives the greatest energy release is utilized. Unfor-
tunately, even with this maximum exhaust velocity,
most of the mass of the rocket has to be taken up
with fuel.

Somewhat higher exhaust velocities than are
possible with chemical rockets should be obtainable
by heating the propellent in other ways, such as, for
example, by a nuclear reactor, focused solar radiation
or electrical arc or r.f. heating. However, the limit
set by the melting point of the most refractory
material usable as an exhaust nozzle or propellent
container prevents any very great increase in exhaust
velocities being obtainable by such alternative
methods of heating the propellent.

The power consumed in the exhaust is propor-
tional to the square of the exhaust velocity (for a
given rate of loss of propellent mass), whereas, as
we have seen, the force on the rocket is proportional
only to the first power of the exhaust velocity. Now
the power consumed will, of course, determine the
mass of the power plant required. Thus, as the
exhaust velocity is increased, the mass of the power
plant required tends to increase much faster than
the force on the rocket. Even when the decrease
in the propellent mass required as the exhaust
velocity is increased is allowed for, the total mass of
the rocket tends to increase faster than the force on
it. Hence, as the exhaust velocity is increased, the
acceleration of the rocket tends to decrease. This
decrease is, in fact, confirmed when particular pro-
pulsion processes are considered.

The acceleration required to leave the earth and
achieve a satellite orbit can in fact only be achieved
by means of chemical or nuclear reactor propulsion.
The acceleration required to proceed beyond a satel-
lite orbit is, however, very much less than the
acceleration required to attain such an orbit. With
the recent achicvement of satellite orbits, other low-
acceleration methods of rocket propulsion thus come
into practical consideration. As we have seen, low-
acceleration but high-exhaust-velocity propulsion
systems allow an advantageous decrease in the pro-
portion of the mass of the rocket which must be
taken up by the propellent.

Propulsion systems offering exhaust velocities
higher than are feasible using chemical or other
methods of heating the propellent usually fall into
one of two general types: the propellent is either in
the form of ions which are accelerated by an electro-
static field, or it is in the form of neutral but fully
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ionized gas (plasma) which is accelerated by the force
produced by a magnetic field on currents driven
through the plasma.

Ion Propulsion.—Nozzle heating limitations will
not apply here, provided that interception by the
electrodes of the ions is kept very small by accurate
focusing.

To produce the maximum thrust for a given
electric power, the mass to charge ratio of the ions
should be as large as possible. One simple way of
producing ions with a high mass to charge ratio is
to cause the vapour of an alkali metal (such as
casium or rubidium) to come into contact with a hot
surface made of a material (such as tungsten, plati-
num, molybdenum or tantalum) whose electron

POROUS TUNGSTEN
" IONIZER

HEATER
Ee

e

¥

CAESIUM
INPUT
HEAT //////’ :
RADIATION .
SHIELD
BEAM-SHAPING NEUTRALIZING
ELECTRODES ELECTRODES
ACCELERATING
ELECTRODES
Fig. I  Schematic of proposed ion propulsion motor. (Based

on a figure in an article by A. T. Forrester and R. C. Speiser
in the October 1959 issue of *‘Astronautics.”’)

emission work function is greater than the jonization
potential of the alkali. Nearly all of the alkali atoms
will then be ionized, provided that the temperature
of the hot surface ionizer is greater than a certain
critical value.

Advantages of this method of ionization are the
freedom from erosion and thus long life of the
ionizer, the high proportion of the alkali atoms
ionized, and its simplicity and reliability.

The principal power loss in an ion propulsion
motor employing this method of ionization is that
consumed in heating the ionizer.

If the alkali vapour is simply passed over the hot
surface or the ionizer then the incoming un-ionized
alkali vapour will scatter and thus defocus the
acceleration ions. This difficulty can be resolved by
making the hot ionizer porous so that the alkali
vapour can diffuse from beneath the hot surface.
It can be shown that with this acrangement hardly
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any neutral alkali atoms will leave the pore outlets,
provided that the pores are made sufficiently small.

To prevent ion interception with consequent
secondary emission, erosion and heating at the
accelerating electrodes, very good focusing of the ion
beam is necessary. A collima‘ed beam is also desir-
able to maximize thrust. At this focusing accuracy,
owing to space-charge defocusing efects, the required
beam currents cannot be obtained in a single beam.
A number of parallel beams will thus probably be
required.

The jon beam must be neutralized after it has
been accelerated, otherwise the rocket will charge
up until no further ions can be cjected. An obvious
way of neutralizing the ion beam is to use a ther-
mionic emitter to inject electrons into the ion bsam
with the same vector velocity as ths ions. Unfor-
tunately, complications are produced because the
electron velocities due to random thermal emission
and to radial attraction towards the positive ion beam
are then comparable or grzater than the required
velocity. The heater power lost in producing suffi-
cient electrons from the thermionic emitter is a very
small fraction of the ion beam power.

One suggested design of ion motor is described by
A. T. Forrester and R. C. Speiser in the October
1959 issue of Astronautics {page 34), and a schematic
of this design is shown in Fig. 1. Here czsium ions
diffusing through porous tungsten are used. The
tungsten ionizer surface is specially curved to help
focus the strip ion beams. Electrons are thermionic-
ally emitted from part of the surface of the
neutralizing electrodes. These electrodes are also
made positive with respect to the accelerating elec-
trodes. This prevents neutralizing electrons from
bombarding the tungsten, although it also results in
some deceleration of the positive ions. Heat radia-
tion shields are previded to reduce radiation losses
from the hot tungsten lonizer.

Plasma Propulsion.—Container and nozzle heat-
ing can be reduced in this system either by using
magnetic fields to keep the plasma ions away from
the walls or by linearly moving the plasma as far
as possible rather than merely heating it.

Space-charge defocusing limitations which arise
in ion propulsion are avoided by using plasma be-
cause the ion and electron densities are then every-
where essentially equal.

In plasma propulsion it is possible to consider
the forces produced by magnetic fields on currents
driven through the plasma in two ways, either from
g large- or from a small-scale point of view.

From a large-scale point of view, the force pro-
duced by a magnetic field on a plasma current is
given in magnitude by Ampéres law and in direction
by Fleming’s Left Hand Rule. In practical propul-
sion systems the magnetic field is often produced
by the plasma current itself. The driving force is
also often due to a difference between the magnctic
fields on opposite sides of the plasma caused by
curvature of the plasma current. Plasmas are also
such good conductors that they are almost entirely
prevented from crossing magnetic fields by the
forces produced by interaction between these fields
and the back e.m.f.’s set up in the plasma according
to Lenz’s law. Plasmas can thus be propelled by
fmoving magnetic fields, and in some devices such
fields are produced by the sudden increase in plasma
current at the beginning of a discharge.

From the small-scale point of view, the inability
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of plasmas to cross magnetic fields may be con-
sidered as being due to the fact that linear electron
and ion motions become curled up on themselves
into small cycloids by the action of the field.
Plasmas also find it difficult to enter strong mag-
netic fields even by travelling along the field lines.
This is because as the fizld increases more of the
energy of linear motion of the ions and electrons
becomes converted into energy of rotation about the
field lines and the linear motion decreases. Because
of this tendency to drift from strong to weak mag-
netic fields, plasmas behave rather like diamagnetic
substances.

Losses in plasma rockets can arise in three places:
at the electrodes, in the plasma itsclf, and at the
p-asma container walls.

E.ecirode losses may be produced in the voltage
drops near the electrodes which are often associated
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Fig. 2 Schematic of one proposed type of plasma shock
propulsion motor. (Based on Fig. 7 of an article by M.
Camac, A. Kantrowitz ard H. E. Petschek in the April
1959 issue of *I.R.E. Transactions on Military
Electronics.”’)

with gas discharges. The relative importance of
these losses can be reduced by ensuring that any
such voltage drops near the electrodes are small
compared with the voliage drop in the main body
of the plasma. Fortunately, even though plasmas
have a low resistance, this can be done without
having to pass impossibly high currents because of
the back em.f. produced by interaction between
the moving plasma current and the magnetic field.

Losses in the plasma itself can occur due to ion
recombination and cooling. The relative effect of
these losses can be reduced by as far as possible
directly linearly moving the plasma rather than
merely heating it.

Losses to the container walls can be shown to be
relatively more serious than in ordinary chemical
rockets since in plasmas the power levels and den-
sities are lower. However, these losses can be very
much reduced by using magnetic fields to keep the
plasma away from the walls.

The magnetic field required for reacting on the
plasma current may be obtained in two ways, either
directly as the field due to the plasma current itself,
or from an external source. The latter method of
obtaining the magnetic field is less preferable be-
cause of the extra mass and electrical heating losses
in the field coils, though an ingenious suggestion for
reducing the electrical loss is to make the coils
superconductive by cooling them by exposure to
outer space.

Motion due to magnetic fields generated by the
plasma current itself occurs in transient rather than
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steady state conditions. An obvious way of obtain-
ing the required transient currents is by discharging
a capacitor through the plasma. The construction
of this capacitor then presents a number of prob-
lems, since it should have a low mass, high energy
storage capacity, low loss, permit rapid and con-
tinual cycling, and be very reliable. Another prob-
lem likely to arisc if transient discharges are used
is that optimum pulse repetition rates are usually at
audio frequencies, and such frequencies may produce
fatigue in the rocket structure and possibly discom-
fort to a rocket crew.

A considerable number of plasma propulsion
methods have been experimented with but most of
these methods fall into one of two classes: a straight
discharge in which the plasma motion is at right-
angles to the discharge, or a contracting discharge in
which the plasma motion is at right-angles 1o the
direction of contraction.

A very simple type of straight discharge produc-
ing motion -at right angles to the discharge may be
obtained between the ends of two wire electrodes
protruding from an insulator. An externally-pro-
vided magnetic field parallel to the wires can be
used to confine motion to this direction. Alterna-
tively, an external field at right angles to the plane
of the two wires can be used to accelerate the
discharge. In this case the insulator is dispensed
with and the discharge starts between the ends of
the two wires connected to the current supply and
is accelerated by the field along the wires to their
other ends. This rail accelerator, as it is called,
should pulse itself due to the ejection of one plasma
permitting the input voltage to rise until another
discharge is struck.

Another type of straight discharge producing
motion at right angles to the discharge can be ob-
tained in a T-shaped tube. The discharge is
struck between the ends of the (normally) horizontal
arm of the T and plasma is then ejected down the
vertical arm. Extra acceleration of the plasma can
be produced by an externally-provided magnetic
field perpendicular to both arms. Such a field
could, for example, be produced by the return
current from the discharge flowing in a suitably
oriented coil.

Fig. 2 shows schematically a propulsion system
described by M. Camac, A. Kantrowitz and H. E.
Petshek in the IR.E. Transactions on Military
Electronics for April, 1959 (p. 39). This system
utilizes a more complicated form of discharge pro-
ducing motion at right angles to the discharge.
Here the discharge is struck between two concentric
cylinders and thus initially forms an annular sheet.
As the discharge current grows, however, the path it
takes expands down the space between the cylinders
driving the gas in front of jt (see Fig. 2).  About
half the energy goes into linearly moving the gas and
half into heating it, some of the latter energy being
recovered when the gas expands near the outlet.
A weak externally-provided magnetic field along the
cylinders’ axis reduces plasma flow to the walls.
Alternatively, a strong axial magnetic field may be
used. This produces rotation of the plasma about
the cylinders’ axis which is then converted into
motion along this axis as the gas expands near the
outlet. In this modification, since the initial velocity
of the plasma along the axis is lower, it spends a
longer time in the initial accelerating region. The
peak input power required is thus reduced. In this
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modification the gas is injected radially at the inner
rather than the outer cylinder.

One type of contracting discharge may be pro-
duced in a discharge tube round which is wourd a
single-turn coil. A rapidly-increasing current in
the coil produces an electric field which breaks
down the gas in the tube to give circular discharge
currents in the opposite direction but parallel to
that in the single turn. The current in the coil also
produces a magnetic field along the discharge tube
axis which drives the plasma inwards towards this
axis and thus propels the plasma along the tube.

Another type of contracting discharge is the
cylindrical pinch discharge struck between two fac-
ing disc electrodes. This produces a contraction
towards the cylinder axis due to the attraction
between the various like currents out of which the
discharge may be regarded as being composed. If
a hole is madec in the centre of one of the electrodes,
the compressed plasma will be forced out through
this hole along the cyl'nder axis. In practice the
disc electrodes may be shaped to further direct the
flow.

Thermonuclear reaction propulsion is somewhat
similar to plasma propulsion in that magnetic fields
are used to direct the ionized reacting material—
in this case away from the reacting walls. One pos-
sible system utilizes the contracting cylindrical pinch
discharge just discussed, the reacting material being
heated by the discharge current. Other systems
necessitate heavy magnetic field coils.

Advantages common to both plasma and ion
rockets are the possibilities of exactly controlling
the thrust and of using the power source (which in
these systems is electrical) to supply the radio trans-
mitter when the rocket motor is switched off.

The highest possible exhaust velocity is achieved
when light is emitted as the exhaust. Calculations
show, however, that the thrust achievable with light
will not be capable of providing anything like even
the small acceleration required for proceeding
beyond a satellite orbit.

REFERENCES

I.RE. Transactions on Military Electronics: April
1959.

Astronautics: October, 1959,

Elecrronics: April 24, 1959, pp. 69-71.
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Amateur Exam. Results

THE examiners report that the general standard of work by
the 1,131 candidates who entered for the Radio Amateurs’
Examination, conducted by the City and Guilds of London
Institute last vear, was considerably lower than in previous

years. As will be seen from the following table, the number

of entrants was more than twice the total of 1956, but the
percentage of passes among U.K. candidates has decreased
considerably.

1959 1958 | 1957 1956

U.K. Candidates
Passed 657 (59.69,) | 518 (72.3%) | 377 (67.19) | 458 (88.4%)
Failed 445 (40.4%,) | 198 (27.7%) | 185 (32.9%){ 60 (11.6%)
Total 1102 716 | 562 18
Overseas Candidates :
Passed 18 (62.1%) | 3 (60%) 4(50%) 5 (62.5%,
Failed 11(379%) | 2(40%) 4 (50%) 3(37.5%

- iz - Z
Total 29 | 5 8 | 8
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Time Interval Measurement

An Interesting Application of the Airmec Timer to

the Setting up of the Decca Navigator System

THE Decca Navigator transmission system com-
prises one Master and three slave stations, referred
to as Red, Green and Purple. When the transmis-
sions from the Master station and any slave station
are reduced to a common comparison frequency in
a receiver, it is found that 2 series of hyperbolic lines
of phase coincidence is formed between the two
stations. The location of all four stations being
known, the lines of phase coincidence become posi-

ﬁg\

A
‘ o
N

Fig. I. The Decca principle. Hyperbolae of phase
coincidence between Master and slave stations are
detected by a form of phase meter in a receiver. Any two
readings give a ** fix *’ which, under best conditions, may
be accurate to within a few yards.

tion lines which can be superimposed on a map of
the area covered by the system. The location of a
ship or aircraft can then be determined by identify-
- ing two lines at a point of intersection. The line
pattern is shown in Fig. 1, the position of the aircraft
in this case being fixed with reference to a Purple
and a Green position line.

The transmission frequencies are so chosen that,
at the comparison frequency, the minimum lateral
spacing of in-phase lines directly between the two
stations (constituting a Decca “lane ) is about 450
yards. The phase difference at points between the
lines is detected by a “ Decometer,” which is simply
a phase-meter with a 360-degree scale calibrated in
100 divisions. Under favourable conditions it is pos-
sible to determine one’s position line within a lane
to within 4} yards. The actual lane is primarily
shown by the lane indicator on the “Decometer,”
which counts one lane for every complete rotation of
the main hand, starting from a known datum. By
determining one’s position line on any two of the
master-slave patterns, an accurate fix is obtained.

Ambiguity.—The unusually high degrce of accur-
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- Zone Identification.—The

By J. CARMICHAEL, B.Sc.

acy inherent in the very fine pattern is bought
initially at the expense of multiple ambiguity, in that
exactly similar phase relationships are repeated in
every lane. Where the readings start from a known
datum and there is no interruption in the use of the
equipment, the lane counters provide an unequi-
vocal answer. In many cases, however, particularly
where aircraft are concerned, it is necessary that any
ambiguity be resolved automatically and continu-
ously. This is done by superimposing on the normal
pattern at intervals a further “coarse” pattern pro-
duced by signals of lower frequency.

The normal transmission frequencies for Purple,
Master, Red and Green transmitters are related in
the ratio 5f, 6f, 8f and 9f respectively where f is the
common basic frequency. In the latest Mk. 10 equip-
ment the lane identification pattern is produced by
arranging that each station in turn radiates all four
frequencies for a brief period every minute. The
effect, shown in Fig. 2, is to generate in the receiver
a complex waveform incorporating a well-defined f
peak, which can easily be differentiated from spur-
ious signals. The coarse pattern, superimposed on
the three fine patterns in turn, embraces between
eighteen and thirty fine lanes, the lane identification
needle being actuated in the same way as the fine
pattern needle.
remaining ambiguity,
where a large area is concerned, is resolved by the
inclusion of a further 8.2f component in the lane
identification signals which, in conjunction with the
8f component, generates a 0.2f “zone identification”
pattern. This is five times coarser than the lane
identification pattern, indication being provided by a
further pointer. In practice, ambiguity is now re-
moved within an area so large that even very high-
speed aircraft can obtain a certain fix immediately on
entering Decca coverage, without reference to any
other datum.

m ¥.
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Fig. 2. The combination of all four frequencies sent out
by each station in turn generates this lane identification
pulse at the receiver. The main peaks, at f, create a
coarse navigational pattern to reduce ambiguity.
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Fig. 3. The complex timing sequence of the four trans-
mitters in a Decca chain. All frequencies and timing are
controlled by the Master station. The timing, embracing
periods of as little as 60 milliseconds, is electronically
checked.

Importance of Timing.—All transmitters are locked
to the Master station, which incorporates the neces-
sary crystals for all the required frequencies. The
new lane identification technique calls for a very
accurate timing sequence, initiated by the Master
station, to trigger the many combinations of trans-
mission required to produce the identification pulses.
Just how complicated the transmission pattern is
may be gathered from Fig. 3, which shows the com-
plete one-minute cyclic programme on a circular
time base. The transmissions of all four stations
are shown by concentric bands. On the Master
transmitter, additional pulses at 6f+ 60 ¢/s and 6f —
60 c/s are included. These form triggering pulses
to initiate switching sequences in the receivers, and
to synchronize lane identification pulses at the slave
stations. Timing for all transmissions is derived
initially from a synchronous clock driven by the
Master 6f oscillator through a suitable frequency
divider. Switching is performed by multiple con-
tacts operated by a clock-driven cam, the contacts in
turn operating relays which perform the individual
switching operations.

The need for accurate control of the time inter-
vals is obvious; any mistiming, especially false over-
lapping of transmissions, would result in grossly mis-
leading signals being received. The lane identifica-
tion pulses in particular could easily be made un-
recognizable by slight timing maladjustment. High-
speed relays lightly loaded ensure that initial
performance is maintained, but great care must be
taken with the initial setting-up to establish the con-
tact operating points accurately and to ensure that
no undesirable lags are introduced by time delays in
subsequent electronic circuitry.

Electronic Timer.—The work of measuring and
checking all the time intervals is greatly simpli-
fied by the use of electronic methods. The instru-
ment used is a Type 771 Time Interval Meter made
by Airmec Ltd., of High Wycombe, Bucks. It is

WiIRELESS WORLD, May 1960

designed to measure with a high degree of accuracy
any time interval between 10 milliseconds and one
minute, and the timing sequence can be triggered
by a wide variety of electrical functions. Two pairs
of terminals are provided for connection to the cir-
cuits to be checked, and a simple rotary switching
arrangement selects the required function. Examples
of the intervals which may be measured include the
duration of make of a contact, the duration of break,
the delay between the making of a contact and the
closing of a relay and the interval between the
making or breaking of one contact and the making
or breaking of another contact, as well as numerous
permutations of these functions.

In Fig. 4, the meter is shown connected to the
anode circuit of the drive valve in the Master trans-
mitter control rack to check the duration of the
“Green plus 60 c/s” transmission which occurs
twice per minute during the Purple and Green lane
identification pulses. The duration of these signals
is critical at only 60 milliseconds, for which time
the drive valve is made conductive by grid control.
The connection is made to the Contact I terminals of
the timer, and the valve used as a “making” con-
tact which passes the timer current while operating.
The absolute maximum tolerance on this period is
5 milliseconds, but in practice it is generally held
within much finer limits. The accuracy and stability
of the meter are here invaluable, for the specified
accuracy is within +3% of full scale, equivalent
to +3 milliseconds. Initial high-speed film checks
carried out by Decca have shown that the guaran-

Fig. 4.

Using the Airmec time interval meter to measure
the duration of the 60 millisecond transmission at 6f -+
60 c/s on the Master station. The Airmec timer is triggered
by the anode circuit of the appropriate drive valve.
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Fig. 5. The timer is also used to check the relay characteristics and timing circuits in

the Decca receiver.

teed performance is considerably exceeded in

practice.

Simple Principle—The consistent and accurate
performance of the meter is largely due to the use
of all-electronic measuring techniques, without the
complications and inertia effects introduced by
mechanical elements. 'The circuit consists of a series
of high-stability resistors which are switched across
a capacitor by the circuit to be measured. The
capacitor, which has been pre-charged to a given
potential, is partly discharged to an extent dictated
by the time interval and the resistor value, and its
terminal voltage is applied to the grid of a single
under-run amplier valve. The valve anode current,
stabilized by cathode negative feedback, is depen-
dent only on the grid potential and can be measured
on the display milliameter, which is calibrated
directly in units of time. The resistor value depends,
of course, on the interval range selected, the total
range being divided into seven sections.

The reading is independent of the actual value of
initial charge, this being taken care of by a “set
infinity ® adjustment which is made when the meter
indicates full charge before the timing sequence is
initiated. Unless serious changes in mains voltage
are liable to occur while readings are being taken,
it is not necessary to repeat the infinity setting for
individual readings. This saves a good deal of time
when, as in the present case, repeated readings are
being taken. Low leakage losses mean that the
meter reading is maintained for at least thirty
seconds, allowing plenty of time to record readings;
a pumber of short intervals may in fact be totalled
where the aggregate of separate time intervals is
required.

Receiver Timing.—The need for accurate timing is
no less on the Decca receiver than in the case of
the transmitter. Complex switching is required to
sort out the various signals to the different phase-
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In this case the Mk 10 lane identification chassis is being timed.

measuring circuits, and
ultimately to the indivi-
dual “Decometers” dur-
ing the identification
periods.  Switching  is
carried out on the identi-
fication chassis, shown in
Fig. 5, by a number of
relays incorporating vari-
ous time delays down to
about 0.5 seconds. The
delay between energizing
and actual operation of
the relays must also be
checked.

The time interval
meter has proved a most
convenient way of check-
ing the hundreds of
different time functions
on the Decca Mk, 10
equipment. The trans-
mitter control units are
housed in tall racks, and
the light weight of the
instrument (153 1b) facili-
tates its use on some of
the more remote circuits.
Apart from the normal
production and setting-
up checks, it is also used
in the field for service work, where its independence
of any form of stabilized mains voltage or frequency
is a great advantage.

“personal” Direction Finder

DESIGNED for marching or steering in the direction
of known radio beacons, for example, during rescue work
in catastrophes in mountainous areas in low visibility,
the Telefunken miniature direction finder can be worn
on the person and can be operated either by aural sig-
nals or by a signal strength meter worn like a wrist-
watch, thus giving complete freedom of movement. The
unit, which
measures 156 x
116 x 56mm and
weighs just over
lkg, makes use of
sub-miniature
valves and trans-
sistors, By means
of interchangeable
cartridge coils it
covers 57kc/s to
20M/cs in  ten
ranges.

WIRELESS WORLD, MAY 1960
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Elements of Electronic Circuits

13.—THE PUCKLE TIMEBASE

By J. M. PETERS, B.Sc. (Eng.), AM.LE.E., AM.Brit.L.R.E.

A WIDELY used timebase generator of the
freely-running relaxation-oscillator type is the
Puckle timebase, named after its inventor O. S.
Puckle. It is based on the multivibrator but has
direct coupling between one anode and the opposite
grid. Fig. 1 shows the basic arrangement. V1 and
V2 form the relaxation oscillator, while V3 is the
“constant current” pentode (see last month’s in-
stalment) for providing linear charging of the time-
base capacitor C,. The action will be described
with reference to the waveform diagram Fig. 2.

Stage A (The Sweep Period):

It is assumed that initially the voltage at V2
cathode is near h.t. and that C; is charging linearly
through V3. V1 is conducting and a large voltage
drop occurs across R,, which makes the control
grid of V2 negative with respect to its cathode,
thereby cutting off V2. The voltage at V2 cathode
falls until it reaches that of V2 control grid; V2
then conducts.

The voltages at V2 anode and V1 suppressor grid
fall. This causes V1 anode to rise and to take the
control grid of V2 with it. V2 grid is by now con-
siderably more positive than V2 cathode, therefore
a further increase in V2 current results. A cumula-
tive action follows until, with V2 conducting heavily,
the anode current of V1 is cut off. The voltage at
V1 anode rises towards h.t.

Stage B (The Flyback Period):

During this interval C, discharges through the
conducting V2 and R,, and V3 anode returns to

fe— A Brte— C—].
‘ Cs :
HT CHARGING
THROUGH * i
V2k V;
Via
e 1
C»S(RZ + RVZ)
0 —\ N_ n
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SUPPRESSOR CUT-0FF | 2 |/ ——————
C, DISCHARGING
THROUGH Ry
H.T.
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VZg‘
0 7 - -
STRAY CAPACITANCE ) 4R,
Fig. 2 BETWEEN V29, & EARTH

h.t. C,, now discharging towards zero volts, reaches
the VI suppressor grid cut-off point and anode
current begins to flow again in V1. This causes the
voltage at V1 anode and V2 grid to fall. The current
in V2 starts to fall and the voltages at V2 anode
and V1 suppressor rise. This cumulative action
continues until V2 is cut
off and V1 is conducting

1 Ry ampiTuoe
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/\ C,
SYNC
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heavily.
Stage C:

At the start of this inter-
. val C; is discharged (both
plates at h.t. potential). C,
now charges through V3,
and V3 anode returns to-
wards earth potential.
It is possible to syn-
e chronize the timebase to

PN

an external signal, which
V3 can be applied to the con-
trol grid of V1 (or to the
anode of V2). In some
variants of the circuit the
connections to V1 control
grid and suppressor may
be found to be inter-
changed. Use is often

ngVELOCITY_

TIMEBASE

";" Fig. |
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made of the negative pulse
which appears at the anode
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of V2 during the flyback period. It is taken to the
cathode-ray tube to turn off the electron beam dur-
ing this period, thus eliminating the unwanted trace
produced by the spot on the tube face due to the
flyback voltage.

R, controls the amplitude of the timebase voltage.
The amplitude of the voltage at V3 anode is deter-
mined by the voltage on V2 control grid since V2
acts as a cathode follower. R. controls the duration

of the flyback voltage (Interval B) which is governed
largely by the time constant C, (R, + resistance of
V2). It also determines the amplitude of the voltage
variations at V2 anode and V1 suppressor grid. R,
is known as the trigger control. The value of the
“constant current” in V3 is controlled by its screen
voltage and R, is known as the velocity control. The
maximum repetition frequency is determined by the
flyback period (Stage B).

PRODUCTION OF METAL-FILM RESISTORS

DETAILS OF [TALIAN PROCESS APPLIED IN U.K.

NICKEL-CHROMIUM film resistors, marketed under
the name Metallux, have in the past been imported from
Italy by Plessey Co., Ltd. However, Elettronica Metal
Lux s.p.a,, of Milan, have recently co-operated with
Plessey in the installation of production equipment at
the Plessey works at Kembrey Street, Swindon.

In the production of Metallux resistors a vacuum-
coating process is used. Ceramic formers with silver-
coated ends are loaded on to spindles which are then
transferred to a round jig holding between 100 and 700
formers, the actual number depending on the power
rating. The jig is then placed under a vacuum “bell »
and the pressure inside is reduced to about 3 X 10-* torr
(mm mercury): this takes about an hour, Four crucibles

Part of Metallux resistor production shop showing coating
machines and the painting-on of protective silicone varnish.

placed under the jig and containing nickel-chromium
alloy are heated rapidly to about 1,600°C, when the nickel-
chromium alloy begins to evaporate on to the formers.
To ensure even coating, the formers are themselves
rotated as the jig rotates; shaped masks over the crucibles
also help. The coating process is stopped when the
required value of resistance, known as the “ pre-
value,” is reached on a specimen former. At this stage
the coated formers are painted with a protective silicone
varnish, baked at a high temperature and stored, after
being graded for temperature coefficient and “ pre-value.”

When a particular value of resistance is required, suit-
able “ pre-values ” are chosen and, in the same way that
cracked-carbon resistors are made, the final value is
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achieved by grinding away the coating to form an insulat-
ing track, which may take either a spiral or axial form
depending on whether high resistance values or non-
inductive resistors are required. The grinding machine
stops automatically when the required resistance is
reached.

Finally connecting wires are soldered to the metallized
ends of the former: the whole is given the required sur-
face finish, which may range from another coat of varnish
to a sealing in a ceramic tube, and a last test js made.

Resistances range between 0.1Q and 2MQ, power
ratings between s and 4W. Voltage coefficients depend
on power rating but are between 0.0003 and 0.00005% /V
and maximum temperature coefficients run from less than
+0.02%/°Cto £0.0015% /°C whilst a 1,000-hr stability
test reveals a worst stability of 0.35%. Marked improve-
ments are claimed on reduced load and for the fine
temperature coefficient types. A low noise level is, natur-
ally, achieved and the impedsnce of the non-inductive
types differs by less than 5% at 1 Gce/s (1,000Mc/s)
from the resistance.

BAND NUMBERING

FOR some years now the television and sound broad-
casting bands between 41 and 216Mc/s have been given
the numbers I (41—68), II (87.5—100), and III (174—
216) and those above 400Mc/s as numbers IV (470—
585) and V (610—960). Indeed, this nomenclature has
been used in international agreements, as, for instance,
in the Final Acts of the Stackholm European Broad-
casting Conference (1952). It is surprising, therefore,
to find that in adopting a series of numbers for the
identification of frequency bands at the recent Geneva
Conference some of the numbers already in use have
been duplicated. This can only lead to confusion.

It will be scen from the table below, which is based
on the Geneva “Final Acts,” that there is now an
a-ditional waveband—decimillimetric waves—and that
the abbreviation Tc/s (teracycles) is used. It will also
be noticed that the planners have run out of super-
latives for this band. The lower limit quoted for each
band is excluded but the upper limit is included.

Frequency | Frequency Waveband | Band
Band [ range | Number |
v.Lf | 3— 30 ke/s Myriametric 4
Lf. 30— 300 ke/s Kilometric 5 ’
m.f. | 300-—3,000 kc/s Hectometric 6
h.f. 3— 30 Mcjs | Decametric 7
v.h.f. 30— 300 Mc/s Metric 8 I
uhf. 300—3.000 Mc/s | Decimetric 9 |
sht T 3-""30Ge/s Centimetric [ 10
ehf 30— 300Ges | Millimetric i

300—3,000 G¢/s | Decimillimetric 12
or 3 Tc/s |
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Manufacturers’ Products

Hermetically-sealed Potentiometers

TO the moulded-track range of potentiometers produced
by Plessey has now been added a new hermetically-
sealed type known as the XP5. It is said to be entirely
moisture proof and conforms with Inter-Services stand-
ards for components of this type.

Sealing is effected by bringing out the three contacts
through ceramic seals on the back of the metal case

Plessey hermetically-sealed potentiometer Type XP5

and by the use of Neoprene rings seated in channels
packed with anti-freeze grease fitted to the control
spindle. A Neoprene sealing washer is used also to
provide a panel seal.

Normal working range of temperatures is —40°C to
470°C and the resistance values available extend from
500Q to 2-5MQ, either linear or logarithmic law. A
limit of SO0V d.c. across the resistance element is im-
posed.

The makers are Plessey Co.
Ilford, Essex.

Ltd., Vicarage Lane,

Audio-frequency Filter

WITH the Dawe Type 1465 variable high-, low- or
band-pass filter characteristics can be obtained. Tuning
is effecied by varying an inductance by moving a blade
of magnetic material across the face of the core of the in-
ductance. Outside the pass band the attenuation 1s at
least 23dB an octave above the 3dB cut-ofl frequency,
and the attenuation exzeeds 23dB at any frequency
beyond this octave. The insertion loss inside the pass
band increases from zero to 1dB at half or double the
cut-offl frequency in the case of low or high-pass filters
respectively; in the case of a band-pass filier the irser-
tion loss is the sum of the two losscs due to the high-

Dawe Type 1465 audio-frequency filter
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NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

and low-pass filter which together form the band-pass
filter. ‘The high- and low-pass cut-off frequencies can
be independently varied from 20c/s to 20,000c/s. The
filter is passive and so requires no power supply. The
1465 costs £158 and is manufactured by Dawe Instru-
ments Ltd., of 99 Uxbridge Road, London, W.5.

Loudspeaker and Earphone Control Unit

THE Rai-tel-aide Mark 2 is designed for the hard of
hearing and those who desire personal listening to wire-
less, gramophone or television. It consists of a small
control box carrying volume and tone (bass-cut switch)
controls for the earphone (which fits onto the in-
dividual’s ear mould) and a changeover switch which
enables a 4-W, 3-Q dummy load to be substituted for
the loudspeaker in the receiver or record.player. Safety
in operation is ensured by the use of an isolating trans-
former with an earthed screen between the windings.
The four-core cable connecting the control box to the
set is terminated in a plug mating with a socket on the
set and a “dummy” plug is provided so that the
Rai-tel-aide may be transferred from one piece of ap-
paratus to another without interrupting normal usc.

The Rai-tel-aide Mark 2 costs £5 5s from Electric
Ades, Ltd., of 4 Eastbourne Road, Hanworth, Middle-
seX.

Locking Knob

THE facility for locking a control after adjustment has
been etfected is a useful one in certain test gear and
electronic equipments and a knob of this kind is now
obtainable from General Controls Ltd., 13-15 Bowlers
Croft, Honywood Road, Basildon, Essex. It can be
locked in any position over a rotation of 330°. Normally
the skirt of the knob is blank but it can be engraved to
specific requirements. Finished in gunmetal grey the
knob measures 13in overall diameier and %in decp.

Miniature Indicating Dial

THE small indicating dial shown in the illustration
registers whole revolutions and fractions of a turn of the
sp.ndie cn which it is fitted. While intended primarily
far the m niature he'ical potent'ome:ers made by General
Cozniro's it nevertheless has many applications wherever
a precisi>n. multi-turn indicaiing dial is required.
These dials are machined from solid Duralumin with

Be'ow: Cereral Controls miniature
indicating dial fitted to a small
lielical potentiometer.

Cereral Cortrels
skirted lockng kneb with

datum line
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the skirting engraved 0-100 (fractions of a turn) and
models are available registering from 3 to 10 complete
revolutions as required. The diameter of the engraved
skirt is 14-in and the overall depth is 3-in. It fits
$-in spindles.

Further details are obtainable from General Controls,
Lid., 13-15 Bowlers Croft, Honywood Road, Basildon,
Essex.

Multiple Galvanometer

THE Rugalvo 26 enables photographic recordings of
up to twenty six varying currents to be made simultan-
eously and has many possible applications in physio-
logical and geophysical research. A wide variety of
movements is available with coil resistances of 7 to

900 and natural resonances of 5 to 700c/s. A single

1
i
|

Rugalve 26 mul-
tiple galvano-
meter.

light source is used to illuminate the galvanometer mir-
rors and the returning beams are directed into the photo-
graphic recorder by adjustable fixed mirrors. A single
magnet system provides the field for all the movements.

Agents in the U.K. for this galvanometer, which is
of German manufacture, are British Sarozal Ltd., 22
Berners Street, London, W.1.

V.H.F. Wave Analyser

THE Airmec Type 248 can measure signal frequencies
from 5Mc/s to 300Mc/s to an accuracy of +2%, and
signal levels from 5uV to 1.5V r.m.s. from a 75-Q
source. Levels up to 15mV are measured using an i.f.
attenuator variable up to 70dB in 2dB steps and also an
output meter calibrated from —2dB to + 2dB for inter-
polating between these steps. For measuring levels
above 15mV, two 20dB r.f. attenuators ars also used.
The maximum error due to variation of instrument
sensitivity with frequency is +1-5dB, that due to instru-
ment noise is 3dB at an input level of 5uV, and that
due to a 10% change in the mains supply voltage is
+1dB. The maximum error in the if. attenuator is

A irmec Type 248 v.h.f. wave analyser
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Advance Type TCl transistorized counter

+1dB, that in the two r.f. attenuators rises with fre-
quency to a maximum of +1.5dB in each at 300Mc/s.
Three alternative i.f. passbands are provided. These
are 3dB down at 15kc/s and 35, 85 or 515kc/s and
50dB down at 80, 170 or 1500kc/s respectively. Second
and third harmonic levels can be measured down to
—55 and —70dB respectively relative to the funda-
mental level. As may be seen from the if. bandpass
frequencies, a very low iLf. is used. This has a number
of advantages: there are no gaps in the frequency
coverage due to the if. falling within the operating
range, the if. attenuators can be made more accurate,
and the sides of the i.f. response curve steeper. With
a low i.f. the second channel is close to the main channel
and the sharp null in between provides accurate fre-
quency location. This instrument costs £250 and is
manufactured by Airmec Ltd., of High Wycombe,
Bucks.

Transistorized Counter

THE new Advance TCl can measure any time from
1usec to 107 sec or any frequency from 10c/s to 10%/s
over periods of 1 or 10 cycles or 0.1, 1 or 10sec.
Regular or random pulses can be counted over any
period determined by the user. The display time
can be varied between 1 and 5 sec; alternatively the
display can be held permanently, Pulses at frequencies
variable in decade steps from 107'/sec to 10°/sec are
also provided. The operation of the counters can be
checked by counting the internal standard oscillations
over a period of 10sec. These standard oscillations are
provided by a 1Mc/s crystal oscillator, When the TCl
is operated from the mains this oscillator is oven con-
trolled to provide an accuracy of +5 parts in 10° over
the temperature range from 0°C to 40°C. The TCl
can alternatively be operated from a 6-V battery, but
the oven is then switched off and the error can thus
increase to +15 parts in 10° over the same temperature
range (from 0°C to 40°C). This counter costs £425
and is manufactured by Advance Components Ltd., of
Roebuck Road, Hainault, Ilford, Essex.

Low-Capacity Bridge

IN the Marconi TF1342 capacitors are measured by
means of a tansformer ratio-arm bridge. This elimi-
nates errors due to any impedances between either of
the two capacitor terminals and a third point so that
long leads can be used to connect the bridge to the
capacitor being measured and in situ measurements
can be made. Effective capacitor shunt resistances in the
range 1IMQ to 1000MQ can be balanced out. Capaci-
tances ranging from 1111pF down to 0.002pF can be
measured to an accuracy of 0.2%. An internal 1000c/s
oscillator and detector are included. So as to facilitate
balancing, a progressive increase in detector sensitivity
as the balance point is approached is provided by means
of a.g.c. The TF1342 costs £135 and is manufac-
?Iued by Marconi Instruments Ltd., of St. Albans,
erts.

e -

¥ MarconiType TF1342 low-capacitancebridge
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CONFERENCES AND EXHIBITIONS

Latest information on forthcoming events both in the U.K. and abroad is given
below. Further details are obtainable from the addresses in parentheses.

LONDON
May 3-13 Mechanical Handling Exhibition .. ..
(Mechanical Handling, Dorser House, Stamford Street,
London, S.E.1.)
May 23-28  Instruments, Electronics and Automation Exhibition Olympia
&lﬂndustrial Exhibitions Ltd., 9 Argyll St., London, W.1.)
July 21-27 edical Electronics Conference and Exhibition Olympia
(1.E.E., Savoy Place, London, W.C.2.)
Aug. 24- National Radio and Television Show o0 Earls Court
Sept. 3 (Radio Industry Exhibitions Ltd., 59 Russell Square,
London, W.C.1.)
Sept. 1 Rocket and Satellite Instrumentation o 26 Portland PL.
(Society of Instrument Technology, 20 Queen Anne
Street, London, W.1.)
Nov. 21-25 Industrial Photogra;l):hic and TV Exhibition Albert Hall
Industrial and Trade Fairs Ltd., Drury House, Russell
treet, London, W.C.2.)
Nov. 23-26 Radio Hobbies Exhibition .. .. .. R.H.S. Old Hall
(P. A. Thorogood, 35 Gibbs Green, Edgware, Middx.)
CAMBRIDGE
Sept. 15-17 R.S.G.B. National Convention
(Radio Society of Great Britain, Little Russell Street,
London, W.C.1.)
FARNBOROUGH
Sept. 5-11 Farnborough Air Show
gfoCiety of British Aircraft Constructors, 29 King Street,
ondon, S.W.1.)
MANCHESTER
Sept. 21- International Factory Equipment Exhibition Belle Vue
ct. 1 (Industrial and Trade Fairs Ltd., Drury House, Russell
Street, London, W.C.2.)
OVERSEAS
May 1-7 S.M.P.T.E. Convention and Exhibition .. .. Los Angeles
(Society of Motion Picture and Televisicn Engineers,
55 W. 42 Street, New York, 36.)

Earls Court

May 2-4 Aeronautical Electronics Conference 00 00 Dayton
(I.R.E., Dayton, Ohio.)
May 10-12  Instrument-Automation Conference San Francisco

(Instrument Society of America, 313 Sixth
Avenue, Pittsburgh, 22, Pa.).
May 24-26 A.F.C.E.A.Convention and Show .. 00
(Armed Forces Communications and Electronics
Association, 1624 Eye Street, N.W., Washington.)
June 7-11 International Congress on Microwave Tubes .. Munich
(Prof. Dr. W. Kleen, Balanstrasse 73, Munich, 8.)

Washington

June 10-26  British Exhibition .. .. .. .. .. New York
(British Overseas Fairs, 21 Tothill St., London, S.W.1.)
June 13-17  Technical Writers’ Instituie Covention .. .. Troy

g‘l‘ echnical Writers’ Institute, Troy, N.Y.)
uclear and Electronic Congress and Exhibition. . .. Rome

June 15-29 :
(Fairs and Exhibitions, 2 Dunraven St., London, W.1.)

June 18-290  British Scientific Instrument Exhibition .. . Moscow
(S.I.M.A., 20 Queen Anne Street, London, Ww.1.)

June 27-29  National Convention on Military Electronics Washington
(I.R.E., 1 East 79 Street, New York.)

June 27- Automatic Control Congress a0 90 00 Moscow

July 7 @.C.A.C., c/o 1.E.E., Savoy Place, London, W.C.2.)

Aug. 23-26 estern Electronic Show and Convention.. .. Los Angeles
(Wescon, 1435 South La Cienega Boulevard, Los}{Angeles.)

Ausg. 29- Physics of Semiconductors Conference .. oo Prague

ept. 2 (International Union of Pure and Applied Physics, 3

Boulevard Pasteur, Paris, 15.)
Aug. 30- Firato—International Radio Show.. .. .. Amsterdam
Sept. 6 (Firato Secretariat, Emmalaan 20, Amsterdam, Z.)
Sept. 19-22 Space Electronics and Telemetry .. .. Washington
(I.R.E., 1 East 79 Street, New York.)

Sept. 21-22 Industrial Electronics Symposium. . 00 .. Cleveland
(I.R.E., 1 East 79 Street, New York.)
Sept. 26-30 Instrument-Automation Conference o .. New York

(Instrument  Society of America, 313 Sixth Ave.,
Pitsburgh 22, Pa.)

Oct. 3-5 Communications Symposium 50 .. Be .. Utica
(I.R.E., 1 East 79 Street, New York.)

Oct. 10-12  National Electronics Conference .. . .. Chicago
(I.R.E., 1 East 79 Street, New York.g’

Oct. 19-26 Interkama—Congress and Exhibition for
Instrumentation and Automation .. .. Dusseldorf
(Nordwestdeutsche Ausstellungs, Ehrenhof 4, Dusseldorf.)

Nov. 14-16 Mid-American Electronics Convention .. .. Kansas City

(MAECON, Bendix Aviation Corp., P.O. Box 1159,
Kansas City, 41, Mo.)

Nov. 15-17 Electronics Research and Engineering Meeting .. Boston
(I.R.E., 73 Tremont Street, Boston, Mass.)
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Mikes
and
Mixers

RIBBON
MICROPHONE
Model G7823

Now smaller, this new
design gives improved
performance, minimis-
ing feedback effects
while improving fre-
quency response and
sensitivity.

Model G7823 is com-
plete with screened con-
nector plug and locking
ring, and beautifully
finished in satin chrome.
A silent switch adaptor
G7819 is also available.

Mixer Preamplifier
Model EM3/Mk. III

Inputs for 2 mics. and
one pick-up or tuner,
master control and selec-
tor, 4 valves, indepen-
dent tone controls. Built
on 19in. panel for desk
or rack mounting.

Model EM6/Mk. III
Similar unit with 6
inputs.

THE TRIX ELECTRICAL CO, LTD,,
|-5 MAPLE PLACE, LONDON, W.I.

Tel. Mnseum 5817 (8 lines)
Grams: Trizadic Wesdo London
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RANDOM RADIATIONS

By ' DIALLIST"

Thirteenechannel Sets ?

WHEN Mendlesham came into ser-
vice on Channel 11 some people in
its service area found that what
they’d bought as 13-channel re-
ceivers were in fact nothing of the
kind. Many sets with turret tuners
described in this way are (or at any
rate were) sent out by manufacturers
with the coils for only some of the
stations and those who bought them
were naturally pretty annoyed by
having to pay extra for the new “ bis-
cuits.” If a set is sold as a 13-chan-
nel receiver, it shou!ld undoubtedly
be able to receive stations using any
of them without additions or altera-
tions being necessary. Certainly the
purchaser should not have to pay
extra if he wants to get a particular
station and finds that it isn’t pro-
vided for. It’s not only those who
live and have their being in the ser-
vice area of a particular station who
are affected. Some stations serve a
good many popular holiday resorts
and in these days of portable tele-
vision sets people like to be able to
put the set into the car with the rest
of the luggage and to use it when
they get to their destination. I fancy
that a good few holiday-makers will
be (to say the least of it) annoyed
when they find that there’s no
response when the selector switch is
tuned to the channel of the local
station. Verb. Sap.: when you buy
a 13-channel set make sure that it
is what it claims to be.

A Nine-colour Code?

MY recent note on colour coding
for the wiring of mains plugs has
prompted J. C. Rudge, of Hanworth,
Middx., to suggest that a ninefold
colour-code should be used in the
wiring of all electronic apparatus.
Although I can’t support so far-
reaching a suggestion, nor do I think
it necessary, here it is:—

Yellow. Signal.

Red. Steady positive potential,
Orange. Signal at a positive potential.
Blue. Steady negative potential.
Green.  Signal at a negative potential.
Black. Earth.

Brown. Signal at earth potential.

White. Pure A.C. (any frequency).
Mauve. Anything needing distinguishing

from the above
My own feeling is that with a nine-
colour code there’d be frequent mis-
takes made in the wiring. And even
if that didn’t happen, trouble-hunters

256

would require good memories to keep
all nine in mind and not get them
mixed up. But surely a stronger
reason against the adoption of so
elaborate a code is that the printed
panel is steadily superseding con-
ventional wiring. No one can have
much doubt that in the not so distant
future few, if any, internal connec-
tions will be made by wires. It’s
foolish nowadays to say that any-
thing is impossible; but I can’t see
how connections calling for nine
different colours could be printed
quickly and economically. That’s
how I feel, anyhow. You perhaps
may have quite different views on the
subject.

A Transistor Point

SO far as I know, there’s no mains-
operated transistor receiver (on the
lines of that describzd by T. Snow-
ball last September) on the market.
You may ask why there should be,
for the transistor’s needs in the way
of e.m.f. and current are so small that
they can easily b= supplied by a small
dry battery. That’s true enough; but
good and convenient as it is, the dry
battery has two drawbacks. One is
that when it’s under load the e.m.f. of
such a battery is constantly falling.
The other, which is much more seri-
ous, is that if the battery is inadvert-
ently left in the set in a nearly run-
down state, one or more of the cells

ASSOCIATED

ILIFFE

TECHNICAL BOOKS

T. E. Ivall. 2nd Edition

W. T. Cocking, M.LLE.E. 4th Edition
TRANSISTOR A.F. AMPLIFIERS.

H. E. Farrow, Grad..LE.E

. E. Miller,
E. A. W. Spreadbury, M. Brit.LR.E.

S. W. Amos, B.Sc. (Nons.), A.M.LLE.E.

MICROWAVE DATA TABLES.
A. E. Booth, M.I.LR.E., Graduate LE.E.

S. Camies ..

A complete list of books is

“WIRELLESS WORLD" PUBLICATIONS

ELECTRONIC COMPUTERS' Pnncnples and Appllcatlons
TELEVISION RECEIVING EQUIPMENT

D. D. Jones, M.Sc., D.I.C., and R. A. Hilbourne, B.Sc.
LONG WAVE AND MEDIUM-WAVE PROPAG»‘\TION

RADIO CIRCUITS: A Step-by Stcp Survey.
w. M. A. (Cantab.), M.Brit.LR.E. Revised by

GUIDE TO BROADCASTING STATIONS thh denon
PRINCIPLES OF TRANSISTOR CIRCUITS.

PRINCIPLES OF FREQUENCY MODULATION
B.

may puncture, allowing a horrid mess
to ooze out, whose effects on delicate
apparatus can be devastating. Many
of us have had the experience of find-
g a flashlamp ot a child’s toy ruined
when it has been left for some time
with the battery inside it. I had a
narrow escape once with the resist-
ance-measuring department of a
multi-range meter. And the same
thing might happen to a transistor
receiver if one were taken ill, or for-
got to remove the battery before going
away for some time.

A Radar Simulator

HAVING had something to do in a
consultant capacity with legal actions
over collisions between ships, I’ve
been surprised more than once by the
failure of navigating officers to make
full and proper use of radar in con-
ditions of poor visibility. They
hadn’t bothered to plot the courses of
thzir own ship and others shown on
the screen. By very simple plotting
you can quickly find the sp=ed of any
ship which scems at all dangerous and
work out whether or not you and
sh= are on collision courses. Plot-
ting is simplified when using true-
motion type radar or a ‘nearest-
approach” calculator such as that
described by A. L. P. Milwright in
Wireless World in October 1957.
I'm glad to see that radar simulator
courses for senior deck officers are

i
I
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Net By |
Price Post .
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1
1
21/-  21/10 !
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available on application.

Obtainable from ail leading booksellers or from

» ILYFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1 :
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being run at the Sir John Cass Col- [
lege in London. The simulator was
designed and made by Redifon and |

the displays are on Marconi “Radio- |

locator IV ” screens. The equipment

belongs to Shell Tankers, Ltd., and!

{ Electronic Engineers the world
|

is on loan to the College. The in-
structor can put all kinds of tricky
situations on to the display units and
the officer under instruction can pro-
duce the effects of altering the course
and speed of his own imaginary ship
to meet the emergencies.

Viewing Glasses

A READER who is a practising op-
tician doesn’t agree with my remarks
in the March issue of Wireless World
about the prescription of special
viewing spectacles focusing at five or
six feet. He bears me out that if the
acuity of vision is normal, lenses
focusing at about 10 feet should give
comfortable viewing with a 17-in TV
screen.  “However,” he writes,
“there are cases (mainly elderly
people) in which a normal standard
of vision cannot be obtained even
with the best of lenses. In such cases
it is sometimes useful to prescribe a
special correction to be used at 5 to
6 feet. In these cases I find that a
smaller screen is often preferred.”
His last sentence is, I feel, important,
for it seems to support my contention
that at 5-6 feet an image on a 17-inch
tube is pretty well bound to be liney.
Six fcet, however, would be a com-
fortable viewing distance from a 12-
in screcn with eyes not so sharp as
they used to be.

Notse

DID you happen to listen to the
B.B.C’s programme on ‘“noise” in
Matters of Moment some weeks ago?
I found it very interesting, for I’ve
been a lifelong hater of what the
BS.I calls “sound undesired by
the recipient.” Ours is, you know,
a very noisy age and so far we’ve
done very little to improve things.
People who rode motor bicycles with
half the innards of the silencer re-
moved or, worse still, with the
silencer put right out of action by
means of a cut-out used to be run
in and fined. How often does that
happen now? Wireless sets, too, can
be the cause of a great deal of highly
offensive noise, particularly in sum-
mer time if they’re used in rooms
with wide open windows, or out of
doors. The set that’s worked all out
is pretty sure to be distorting badly
and any distortion that’s there is
emphasized by distance.

WIRELESS WORLD, MaYy 1960

!write to-day attaching trade or

1

over, take the opportunity of
receiving month by month our
fully illustrated Electronic Com-
ponent Bulletin. Produced with
Industry in mind, it deals with
the latest developments and
additions to the extensive range
of Electronic Components manu-
factured by the House of Buigin.
If you wish your name to be
included on our mailing list for
future- issues of this publication,

professional letterhead to the
address shown below.

CATALOGUE

The House of Bulgin is pleased
to announce the publication of a
new 1960 Catalogue containing
full working details and dimen-
sions of
OVER 10,000 ELECTRONIC

COMPONENTS
Available free on request to all
Manufacturers and Electronic
Engineers who have not already
applied. QUOTE REF.: 201/C.

*x WRITE < NOW %

A. F. BULGIN & CO., LTD.

BYE-PASS RD. BARKING, ESSEX.

TELEPHONE: RIP 5588 (12 lines)
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 UNBIASED

Jodrell Bank

NOWADAYS we hear a lot about
the radio telescope at Jodrell Bank,
and for a long time past I have
thought that the name radio telescope
is an utterly inadequate one. To
the ordinary public the name suggests
that it is merely an outsize in tele-
scopes which, by some special radio
means, peers a bit farther into space
than the ordinary sort of telescope at
the seaside into which we push a
penny to view the wonders of the
heavens or the beauties of the shore
and sea. In any case, even the
ordinary optical telescope is entitled
to the prefix “radio” for surely it
handles the very short electromag-
netic or radio waves in the optical
spectrum.

Only last summer I sat in a deck
chair hard by one of these devices
at Southend where, of course, a tele-
scope is always necessary at low tide
to view the distant bathing belles over
the acres of intervening mud. A
young man who had been having a
pennyworth of dekko at the distant
damsels, shook his head sadly, as he
complained of the mere 20 x magni-
fication of the telescope, and re-

To view the beauties of the shore and sea.

marked to me what a wonderful time
the Jodrell Bank scientists must have
with their super telescope.

It was obvious to me that he was
completely misled by the use of the
very inadequate term radio telescope
and I cannot say I was surprised. 1

By FREE GRID

In the case of the Jodrell Bank
instrument, I suppose that at a pinch
we could say that to an intelligent
member of the public, the prefix
“ radio ”* describes its modus operandi
but the word telescope can hardly be
said to deal adequately with its quod
faciendi.

What we want is an entirely new
word. Can any of you help in this
respect?

All About Electricity

A MOST interesting publication fell
into my hands the other day entitled
“All About Electricity.” Electricity
is one of the things I have always
wanted to know all about, and so I
naturally devoured the pages of the
book eagerly. But electricity is as
fathomless as a woman; the more
you know, the more you know there
is more to know than you will ever
know.

I must admit that the book was
written for women and it would,
therefore, be difficult for any mere
male to understand it. It is published
by the Eastern Electricity Board
under the auspices of the National
Union of Townswomen’s Guilds,

and I daresay Electricitlw;
Boards in other areas publis
it also.

For the benefit of those men
whose womenfolk do not be-
long to the local Towns-
women’s Guild and who, there-
fore, know nothing about the
Guild’s activities, I would des-
cribe it as a sort of club where
married women meet to dis-
cuss their respective husbands’
failings. Single women are
not barred and are, no doubt,
instructed by their married
sisters how to manage a hus-
band. They also obviously
learn other things such as all
about electriciry.

Now as the book is admit-
tedly written for women, I
have only minor criticisms to
make. I suppose a good sub-
title for it would be “Tech-
nicalities without Tears,” as it
does endeavour to explain to
women such things as the pur-
pose of a fuse, although I think
it ought to warn them that a hairpin
or safety pin should not be pressed
into service as a makeshift fuse even
in an emergency.

One thing about the book does
puzzle me greatly, and that is this,
The book deals with volts, amps and

am aware that the word “scope v watts and then suddenly, after men-

means ““examine” and does not
necessarily imply ““examine by opti-
cal means ”’; we have a very striking
example of its non-optical use in the
doctor’s stethoscope.
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tioning ampéres, the author inter=
polates the seemingly irrelevant piece
of information that Ampére was the
name of a famous French scientist.
Perfectly true, of course, but why

does the writer ignore our own home-
grown James Watt or the Italian
Volta?

To me the reason seems to be
solely that Ampére was French, and
to a clothes-conscious woman any-
thing that does not come from Paris
—or at least France—is not worth
worrying about. This subtle touch
shows that the writer of the book is
probably a woman. Also, of course,
the fact that one of Ampére’s Chris-
tian names was Marie may have in-
fluenced her with giving him special
mention.

There is one further point. The
book tells me that I raust not use my
electric dry shaver in the bathroom
except from a specially designed
socket with an isolating transformer
in it.

1 telephoned three showrooms of
my local Electricity Board to know
where I could get such a device but
they could not help me. I fared no
better at the stand of the Electrical
Development  Association at the
Ideal Home Exhibiton at Olympia.
It then occurred to me to ’phone in-
cognito the information service of our
associate  journal, the Electrical
Review, and 1 received the informa-
tion at once without any turning up
of reference books.

Marconiana

AT times one finds astonishing and
hitherto unpublished pieces of in-
formation in reference books. One
of the most astonishing to me is
something I read recently about
Marconi’s early experiments. The
edition of the book in which I read
it appeared as recently as 1957, its
author being a D.Sc. and an M.A,,
and the firm sponeoring the book
describe themselves as educational
publishers.

The author, discussing the work of
Marconi, says, “There were several
scientists experimenting with sound
waves [italics mine] and trying to
transmit them without wires. Mar-
coni joined them. He was the first
to find a method of doing so. At
first he managed to send a message
across a field. . . .”

My only comment is that this is
the first time I knew that prior to his
radio experiments Marconi used a
megaphone or possibly tried out the
old method of transmitting sound
waves by boring a hole in the
bottoms of two cocoa tins and
threading through each hole a length
of string with a knot on each end.
When I was a boy, this certainly
worked very well provided, of
course, we kept the string reasonably
taut, but the breadth of a garden was
my limit.

WIRELESS WORLD, May 1960
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AVO INSTRUMENTATION

AVO instruments are in
permanent use at
many oil refineries

D.C. Amplifiers

Radiation Monitors

Yalve Voltmeters Fegd, Frade Mok
Mulsi-range Testmeters

Valve Testers

and other elecironic

and nucleonic instruments

o
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A Shelt Photogropn

A T AL ~ v . RPN, B rheN

&(7@ L, T I> AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.I
Telephone: ViCtoria 3404 (12 lines) Cables: Avocet, Sowest, London

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPAXNIES
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STAND NO. G107

> ‘de hat

- “s .. . in this case up to 1 Mc/s. And the inside of the

e ‘ Advance time and frequency measuring counter type TC1

‘ t“ is rather exceptional. Over 145 transistors and 21 printed

v t s ‘ circuit boards have been combined in an advanced design
‘ to provide the full facilities and high performance expected

of a first grade laboratory instrument.

Nett Price in U.K. £335

Leaflet Y101 will be forwarded on request,.

81X FIGURE DISPLAY accurate to +1 count
FREQUENCY MEASUREMENT from 10 to 1,000,000 cfs
TIME MEASUREMENT from 1 usec. to 2,777 hours

* PERIOD MEASUREMENT 1 or 10 periods of input wave-
form down to 10 ¢/s

RANDOM COUNTING totalling over any period
OUTPUT TIMING PULSES from 10-! to 10° p.p.s.
INTERNAL STANDARD oven controlled 1 Mc/s crystal
STABILITY +1 part in 10° at 25°C
SELF-CHECK FACILITIES to internal crystal standard

FREQUENCY MEASURING PERIOD
0:1, 1:0 or 10 seconds

REPETITION OF COUNT manual or automatic

POWER CONSUMPTION 3 W (battery), 14 VA (mains)

DIMENSIONS length 12in., height 9in., depth
6in., weight 12 lb.

v¢ AND NOW—Virtually to d.c. with V.L.F.
Converter type C.A.lL,

Ad‘/am COMPONENTS LIMITED

INSTRUMENTS DIVISION ey

IT-1AB ROEBUCK ROAD ¢ HAINAULT < ILFORD ¢ ESSEX ¢ TELEPHONE : HAINAULT 4444
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Mullard now have available a range of O-type back-
ward wave oscillators covering operation in the
, S, X and J bands.

The mechanical design allows substantial cuts:in
maintenance costs to be effected as the focusing
system may be re-employed should the valves need

to be changed. The valves are supplied pre-aligned
in a protective capsule which automatically locates
in the focusing system and any replacements may be

made quickly and easily without need for focusing
adjustments. Both electro-magnet and permanent

|
0 S C I I Iat 0 rS magnet focusing systems are available,

‘ BA16-10 demounted from electromagnet focusing system

Where modulation of the valve output is required
this can be readily achieved by modulating the
appropriate electrode. The output connection is
isolated tfrom the delay structure so that the valve

See Mullard valves

and tubes on Stand M559 at the may be operated with its cathode earthed and conse-
INSTRUMENTS, ELECTRONICS quently high modulation frequencies may be used.
AND AUTOMATION EXHIBITION  These specialised microwave valves make possible
Abridged data the design of wide frequency range microwave in-

struments, microwave -search receivers and f.m.

; carrier systems. Write to the address below for full
I ; 3
—_— rrm::cy nl;:::%rrmg:;y vaﬂg:ﬁﬁ i 's‘m,}:mzngy g:::'eﬂ:te details of these and other Mullard microwave valves.
(6c/s) Range (mW) “(V) 08 | (Mc/s per V) (m’;
2 u&lao
BA3-30 | 241045 I 30 to 500 | 150 to 1500 3.0 50 §‘§
BA9—20 | 7.0t0 11,5 | 20 10 180 | 250 to 1400 5.0 28 ggm e
BAIG—10 | 111018 | 1010 70 | 500 to 2500 | 35 13 3:
| Fe® BAiG-10
S l J‘ 20

‘ E]

*‘».&‘ﬁ%i" 3’.3‘:«» A\W \3‘& ': s {%"

— %  Mullard

A ’f’ GOVERNMENT AND
‘%“% INDUSTRIAL VALVE DIVISION

L4

FREQUENCY lRANGi(G(/;)

MULLARD LIMITED
Mullard House, Torrington Place, London, W.C.1
Telephone : LANgham 6633

e

@D MvTInde
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Those who know
SISt on . . .

TRADE MARK

COT

BRAND

WORLD'S LARGEST SALES OF MAGNETIC TAPE
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DELAYED PULSE
AND
SWEEP GENERATOR

A versatile pulse generator
designed to meet

the need for a comprehensive
instrument covering a
wide-range of pulse work. Four
main facilities are

provided: a pre-pulse, a main pulse
delayed on the pre-pulse,

a negative going sawtooth and a
fast rising pulse

formed from a pure line.

BRIEF SPECIFICATION

Perlod Delay
Continuously variable from 0-9usec to Conclusion of pre-pulse to advent of
1-05sec i.e. 0-95c/s to 1-1Mc/s. Accuracy +5%. main pulse, delay variable from 0-09usec to

105msec. Accuracy +5%.
Pre-pulse
Sweep
D.C. coupled negative going sawtooth same
width and delay as maln pulse.
15V peak max.

40mpsec. 8V peak in 750, positive going.

Main pulse

Width: Variable from 0-09usec to 105msec
+5%. Cable pulse
Amplitude: Control gives 4:1 attenuation of each Obtained from short circuited pure line.
of four maximum outputs as follows: One positive and one negative going pulse
5V max In  75Q rise time  10mpsec coincident with main pulse.
10V max in  150Q rise time <20mpsec 25musec wide 3V max in 75Q, rise time
25V max in 600Q rise time <40mpsec <8muysec.
50V max In 1000Q rise time 50musec
Polarity:  Positive or negative going. Sync, trigger or single shot facilities provided.
Accuracy: +2%. Full data available on request.

RANK CINTEL LIMITED
WORSLEY BRIDGE ROAD ' LONDON - SE 26
HITHER GREEN 4600

Sales and Servicing Agents: Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow,
McKellen Automation Ltd., 122 Seymour Grove, O Trafford Manchester,16. Hawnt & Co.. Ltd., 59 Moor St., Birmingham, 4.
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¥ d1¥ standard speeds

57 mins. per rev.
to 2,700 revs. per min.

Built-in limit and
programme switches

Continuous running
and reversing

MNo other motors offer the wide range of speeds,

torques and programme switching of the versatile Drayton RQ.
Conforming to BSS 170/1939, it is suitable for continuous

or intermittent running, reversing, and can be supplied with or
without internal limit and programme switches. Motors

giving a shaft rotation of more than one revolution before
switching operates, or with multi-position switching, are also
available. Write now for your copy of Data Sheet No. 302.

ey at{@bat

DRAYTON REGULATOR & INSTRUMENT CO. LTD.
RQI6 West Drayton, Middlesex. West Drayton 4012
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SerferCel  SILICON
POWER
DIODES

Hyperpure silicon used in

the manufacture of ‘SenTerCel’
silicon rectifiers has been
developed and produced by
STC to avoid dependence

on imported supplies.

i
§
 Stondord Toiwphorts
and Cobles Limited
RECTIIER 01O

ONE AMP 50 volts to 400 volits P.1.V.
HALF AMP 50 volts to 800 volits P.1.V.
FIVE AMP 50 volts to 400 volits P.1.V.

® Available from production

@ High Efficiency
> ® Small Size
f i/ ® High Temperature Operation
@ Hermetically Sealed

i@:mwj Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
60.3MF RECTIFIER DIVISION: EDINBURGH WAY = HARLOW - ESSEX
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POWER

SUB-MINIATURE
SERIES SERIES

HERMETIC
SERIES

T — G — ——— — — — A C— — — i S—
e e —— G— — — — — T S — — — — —— — —

eLECTRo
METHODS

Electrical
Connectors

sk Precision Mouldings
% Gold-plated Contacts

HEAVY-DUTY
MINIATURE
SERIES

STACKABLE
SERIES

MIN'ATS%BREESROUND IHustrated technical data sent on request :

ELECTRO METHODS LTD., Electrical Connector Division,

HITCHIN STREET, BIGGLESWADE, BEDS. : : Telephone: Biggleswade 2086 (3 tines)
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proved reliability

CAPACITORS

The use of STC Capacitors in vital communication and navigation
equipment throughout the world acknowledges their high degree of
reliability. Equipment which must operate with unfailing efficiency
over very long periods demands critical performances from every
component. This standard of performance is met by STC Capacitors.
The production techniques for these special applications were
evolved from established processes for all STC Capacitors—
a guarantee of consistency and efficiency in your equipment.

@ Extensively life tested to
establish long - life per-
formance.

@® Manufactured In closely
controlled atmospheres,

@ Process controlled at all
stages of production.

. @® Tested on equipment

'.} specially designed to
— ] simulate operating con-
= ditions.

Illustrated is a repeater station in the new Anglo-French
microwave telephone and television link. STC Capacitors
are used in this and many other SHF communications

systems throughout the world.
Write for STC Capacitor litcrature to: v g

f @COMPONENTS

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
CAPACITOR DIVISION: BRIXHAM ROAD - PAIGNTON - DEVON

GROUP

60/IMC
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hats off to

SILICON
RECTIFIERS

First again !

Complete range of TYPE APPROVED
Medium Power Top Hat

RECTIFIERS
m from

“G" Series Rectifiers, 100 P.l.V. to 800 P.I.V.

which is the range from which 075 AMP AT 25°C —0-5 AMP AT 100°C
these Type Approved devices

COMMERCIAL

E.V. SPECIFICATION EQUIVALENTS

have been developed,

offer high temperature operation - e = |
—950mA, at 150°C up to 600 P.I.V. Cv 7029 gEET
—and high voltage operation CV'_-/EB e i .
up to 1000 P.I.V. Lmz_ | 2_(58 S

CV 7026 1G8

—and are available-from stock

COMPONENTS GROUP

[Plessey J Semimetals Division

D= The Plessey Company Limited
Woodburcote Way Towcester Northants
Telephone: Towcester 312
Overseas Sales Organisation

Plessey International Limited Hlford Essex
Telephone: liford 3040



May, 1960 WIRELESS WORLD

type 828

FOR OUTPUTS UP TO 300 WATTS

In AF amplifiers: Two 828 valves in Class AB; push-pull will
deliver up to 300 watts. Outputs up to 250 watts are obtainable

with a virtually level frequency response from 50 ¢/s to 15000
c/s and less than 19 total distortion.

In RF amplifiers: The 828 requires low driving power and
will give 150 watts output per valve at a frequency
of 30 Mc/s, with satisfactory performance up to 75 Mc/s.

An Application Report is available which includes
characteristic curves and design data for AF & RF

amplifiers, also specifications for a 250-watt Class
AB, A.F. Amplifier with associated power supply.
You are invited to send for a copy.

2t i;:‘ 3 ‘1'_ i 3 .-
A40E 10 ANDDE (DA 1

N

e e
= mm

-
Ny

.Y
LN

o

X
A NS

SALLSSE S N

X

ny

v

A MRBRRREBGY

o

R e

R

i

-

W COMPONENTS
GROUP

VALVE DIVISION: FOOTSCRAY

60/IMS

siIDCcuvr

~ 2 | 20 kq
| o™
Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
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A new Grommet development

THE DOUBLE SEALING
EMPIRE RUBBER GROMMET

infinitely accommodating in use:

considerably reduces range of sizes
because the same grommet can be used with
several plate thicknesses or cable sizes

PAT. APP. No. 5255/59

This newly developed self-conforming grommet,
because it is immediately self-locking against the
elements, is the solution to many of an engineer’s

of sizes and be weather-, water- and dust-proof at a
variety of angles to the cable or rod.

sealing problems.

Any one size will not only accommodate itself to a
variety of mounting plate thicknesses, but (designed
for cable or control rod) will take these in a variety

THE NEW BLIND GROMMET |
|
|
|
|
[

Note how when sprung into position the grommet
provides a perfect double seal by its own permanent
pressures. he angled groove also creates a tight

Because of its capacity to conform to many varying
requirements, it enables a workshop stock range
of grommets to be reduced to perhaps one tenth of
that at present maintained.

THE NEW DESIGNED GROMMET

P TR il
FITTED

In the cable grommet variety the same double pressure
seal is created, allied to tight seal on various diameters of
cable. This new grommet gives sound sealing at all

pressure hold on the metal plate. vital points.

A useful feature of this cable grommet is that by reason of the designed ta

of the cable entry and the flexibility of the web, a considerable angle of cable
entry and a variety of cable size are possible. This avoids necessity for

special grommets with angled bores.

Now being produced in a range of sizes

THESE GROMMETS WILL SOLVE
YOUR SEALING PROBLEMS

EMPIRE RUBBER COMPANY * DUNSTABLE -

In the conventional grommet, only one
thickness of plate and only one size of
cable can be accommodated. No effective
seal {s afforded by
the parallel groove.

ENQUIRE
for catalogue section
and detailed particulars.

BEDFORDSHIRE °* ENGLAND

R.B.1I0!




May, 1960 WIRELESS WORLD 13

)

e e~ L
e e e e P e P Wt
= A e —
o e =
B e e el
e e e
T e e e e
o i e o i e Do 2
e T e e e e e
ST s
e T e e e =
e e R ]
— e A e N e T e e = =
e R A e e
e e e
e e T e =~ —_—-
e T T N T = = =
e e e = =
et = ==
e e e e R R e e ===
s N s e e —_—— == =3
e e e R = =
P e e e =
e S e m mm E o~ = O =
e e e ey R
e e e R e e i =
e e e R e e i ) =
T e Nl e - == S0 e s >
o ™ o % oo s e | e, et S e T
Tl T = e i D e T e
N N N T e TN s
e e ST T T R s
. = N e e 5 e ¢ e
s R S T e
e e N T R
e = N e e e T e
e, e e e e e
o e = e = =
—————,

t

/
peak performance is the atm . . .
/

/ ... Brimar valves are today’s first choice, in every
/ sphere of electronics. Whether the need is for a
/

sub-miniature valve for service in a guided missile—

or a pentode for use in a straightforward amplifier —

A precision-made Brimar valves promise optimum
/ results always. Brimar’s name for peak performance
/ is well recognised by Britain’s leading
/ manufacturers. And this same performance makes
/ Brimar valves first choice for zeplacement purposes too.
/
== ===

RS B}
-

Srandard Telephores and Cables Limited

Registered Office: Connaught House, Aldwych, London, W.C.2.
VALVE DiVISION - FOOTSCRAY - SIDCUP . KENT . FOOTSCRAY 3333
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u BIAS DISTORTION

The uniform lengthening or shortening of the mark
or space elements, one at the expense of the other.
The total time interval for one mark and one
space remains the same. If the mark element is
lengthened, then the space element will be
shortened by the amount the mark is lengthened.
By examining a suspected transmission using the
E L E M E N T A R v spiral time-base of a TDMS 6B, distortior{
=Em becomes immediately apparent from the displacement
from the vertical of the ‘bright ups’ representing:
the characteristic instants of modulation.
In the example shown, at 50 bauds, the space
to mark transitions are all occurring 209, late,
this means that the MARK element is being
shortened by 4 mS consequently the SPACE
element is being lengthened by 4 mS — note that
the total allocated for one Mark and one Space
(40 mS) remains the same.
Bias distortion may be due to a badly adjusted
relay, mistuning of a radio receiver or even to a
badly adjusted transmitter.

——t
ﬂ_-—."_.-_._‘l

¥

The Transmitter TDMS sBV
Provides telegraph test signals with or
without distortion at speeds of 40~100,
160-180 and 180-200 bauds.

The Receiver TDMS 6BV 1
Enables a telegraph circuit to be P
monitored without interruption. The ?
signal can be displayed against a cir- /
cular or spiral time-base, each charac- j
teristic instant of modulation being

shown as a bright dot on the screen.

Speeds of 40-100, 160-180 and 180-

200 bauds. 3

.

The Telegraph Signal Display
Unit TDU2 g’ §
A specialized oscilloscope, having a

linear time-base of good short term |
stability and long term accuracy, for

examination of the d.c. telegraph wave : J
Jorm against a continuous start stop .
time-base. Valuable features of the

instrument are an X shift calibrated in

terms of code element transitions and

an X expansion control. Speed ranges

40-100, 160-180 and 180-200 bauds.

Write for the full descriptive brochure to:—

AUTOMATIC TELEPHONE & ELECTRIC €O. LTD,,
STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2,

ATI4011



May, 1960 WiIRELESS WORLD 15

I —

Pot
Core
Assemblies
offer...

adjustment of 17%

with an accuracy of better than & 0-02°/,

Any assembly in the Mullard Vinkor range can be easily
adjusted to an accuracy of better than 40.02% by using

a trimming screwdriver, whilst stability is ensured by

the self-locking action of the adjuster core. The range of
adjustment is approximately 4-7% about the nominal mid-
position of the adjuster core. Over and above these advantages,
for each size of core there is a choice of three permeabilities
which are controlled to close limits so that it is possible to
calculate and wind an inductance to 4-3% of the value
required before adjustment.

These are just some of the reasons why leading equipment
designers acclaim Vinkor as the world’s most efficient pot core,
If you have not received your copy of Vinkor data,

write at once to the address below.

»

MC286A
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Stand B 60
instruments,
Electronics &
Automation Exhibition
Olympia—

May 23— 28

77,7,

f

S 1
JW" L

ATTENUATORS AND FADERS
STUD SWITCHES
TOGGLE SWITCHES
PUSH BUTTON SWITCHES

HIGH STABILITY
CARBON RESISTORS

FIXED AND ADJUSTABLE
WIREWOUND RESISTORS

MIDGET R.F. CHOKES

WIREWOUND POTENTIOMETERS

KNOBS - DIALS -+ POINTERS
TERMINALS

PLUGS AND SOCKETS

PRINTED CIRCUIT CONNECTORS

RIGHT ANGLE VALVE HOLDERS

T _
/_Pfl\INTON
4 >

Painton & Co. Ltd.

KINGSTHORPE « NORTHAMPTON
Tel:34251(10lines) grams:'Caif,Northampton®

.] il
i WWM}WM, 3w
Y

May, 1960
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TELEPHONE : IDLE 1235/6.

Wharfedale speakers are widely used for
monitoring in Television, Radio and Record-
ing studios throughout Australia.

Mac Andrews is shown at the audio control
console in the studios of GTV-9, Melbourne,
Australia. Above him is the quality control
loudspeaker used in monitoring all pro-
gramme material.

Descriptive literature on all speakers
and units available on request from

GRAMS : WHARFDEL, IDLE, BRADFORD.

Wharfedale in

WIRELESS WORLD

This loudspeaker system is fitted with a
Wharfedale Super 8/FS/AL Unit supplied in
Australia through Simon Gray Pty. Ltd.
Wherever really good loudspeakers are needed
and appreciated you will find that people
who know, use Wharfedale.

17

Wharfedale

WIRELESS WORKS LTD
IDLE BRADFORD YORKS




18 WIRELESS WORLD May, 1960

3

£yl

004 5w
2 4o

LI Re

1
oty SN

<Y
iy
yyasH

i1a1)
Ty
IY

ANty

n
I~

We have reduced the prices of

our Micro-alloy Diftused-base (MADT)
and Medium-speed Switching (MSS)
Transistor families by more than

one third.
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Write for a price list and see how
the new figures can benefit

your current design work.

Quantity production of these two
tamilies will begin at Swindon shortly.

5emiconducfor5 Limited

CHENEY MANOR - SWINDON - WILTSHIRE
Telephone: Swindon 6421
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Ring-Type
Transmission -
Line

Networks

An article in the April issue of ELECTRONIC
TeECHNOLOGY describes v.h.f. and higher-
frequency filter networks employing closed
rings of transmission line or waveguide. The
theory is developed enabling them to be
related in a simple way to lumped-impedance
networks and to provide a method of analysing
well-known arrangements and designing new
networks.

A transmission-line equivalent of a ring
of lumped impedances is deduced; the use
of this equivalent in building up useful net-
works is discussed by giving examples. In
addition to deriving a simple method for
calculating the performance, some extensions
of the theory are considered and several
examples of transmission-line rings are given.

‘metric amplifiers.

ARTICLES
IN THE MAY ISSUE
INCLUDE:

MICROWAVE GAIN MEASUREMENT

The use of random-noise sources for production-line gain
measurements of microwave equipment is discussed in
this article. When a noise source is used instead of a signal
generator, the gain of an amplifier appears to be different
from the true gain; the reason for this is explained by the
author and a diagram is given which enables the results
obtained to be interpreted.

MASERS OR PARAMETRIC AMPLIFIERS ?

In this article, the author surveys the field of low-nolse
amplification and discusses in detail masers and para-
The two types of amplifier are com-
pared and typical performances are given.

ELECTRONIC TECHNOLOGY covers all technical interests in electronics, using this word in its widest

possible sense.

of course, the well-known Abstracts and References section.

constant touch with progress in the entire field.

POST
THIS COUPON
TODAY

All the familiar features of ELECTRONIC & RADIO ENGINEER are retained, including,

Regular readership will keep you in

Electronic

technology

Y

TO ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.l, ENGLAND

Please enter my name as a subscriber to: NAME .. o0t ttiotursnrtacarannsametsaiasnonnaccasonsnonanns
ELECTRONIC TECHNOLOGY for 12 months

. . . ADDRESS .. i tovutteae s it et e e e
commencing with the May issue.
I enclose remittance £3.7s.0d.
(u.s.A. and Canada $9.50)
(THREE years $19.00) P i — S, S E— I NS

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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MA TRANSISTOR Converters and Inverters

for fluorescent lighting and generdl applications.
The range of operating voltages, powers and frequencies
is under steady development.

MA TRANSISTOR Controller

Magnetic amplifier intermediate stage, saturable reactor
power stage. A temperature controller for use with a platinum
resistance thermometer to provide power control

up to 60 KW 3-phase. No mechanical switches.

Constant current characteristic for platinum furnaces.

During the period of the JEA Exhibition informal interviews in the (\
evening can be arranged in Kensington for engineers who 6‘

are interested in appointments in this and ollied fields.

THE PHOENIX TELEPHONE AND ELECTRIC WORKS LIMITED, e = e
THE HYDE, LONDON, N.W.9. Telephone COLINDALE 7243 |STAND No.RI87
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Audio
power

output
transistors

TYPES XC141 and XCi142

These germanium p-n-p alloy junction transistors are designed for usein Class A and
Class B power output stages of audio frequency amplifiers. Full particulars of
these and other Ediswan Mazda semiconductor devices will be sent gladly on
request. If you wish to be kept up to date with the latest developments in
this field, please ask us to add your name to our semiconductor mailing list.

2 LEADS
0-04" £0-002" DIA.

- 1.0" £0.031" —8
"-0'75'"’0!.‘-‘

|

i
V2 HOLES 0-156"
+ 0:003°DIA.

MAXIMUM RATINGS (Absolute Values) XC141 XC142
Peak collector to base voltage (VOIts)... ......\................. - 40 - 60
Peak collector to emitter voltage, emitter non-conducting (volts).... -40 - 60
Peak collector to emitter voltage, emitter conducting (volits).............. -32 - 32
D.C. Emitter to base voltage (volts) .............. o, - . - 12 -12
Peak collector current (amps).......... e W . =30 -30
D.C. Collector current (amps) ................ S BECS)
Collector dissipation (mounting flange temperature 80°C) (watts).... 11 11
EDISW SEMICONDUCTORS
MAZDA Associated Electrical Industries Ltd

Radio and Electronic Components Division
PD 15, 155 Charing Cross Road, London, W.C.2

Tel: GERrard 8660 Telegrams: Sieswan Westcent Longdon
CRC 15/58
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The new concept of

electronic equipment
manufacture

A new philosophy
Made for everyday use

Wide range available
Modern techniques
Flow production
Automatic inspection

* Eusy servncmg

GM 5606

Low-frequency Oscilloscope
Cathode-ray tube: DN 10-78

flat ‘faced 10 cm tube, EHT 1.9 kV
Vertical amplifier:

0-200 kc/s (-3+1/2 dB)

Sensitivity 10 mV/cm

Calibration accuracy 3%

Time base:2.5 psec/cm-1sec/cm
Calibration accuracy 3%

Horizontal magnification max. 5 times
Triggerd or free-running

K The new electronic tools for industry produced by Philips

satisfy the most exacting demands of the

true craftsman because these are tools which are robust and reliable in’
day-to-day use; and moreover because all their parts are

readily accessible. Further, the design efficiency of these instruments is
such that it has been possible to use standard components

for which replacements are always available throughout the world.

Dependable PH I I.l Ps tools @s

for the electronic industry

Sold and serviced by Philips Organizations all over the world

Overseas enquiries please, to the manufacturers,
N.V. Philips, Eindhoven, the Netherlands.

Sole Distributors in the UK.: Research & Control Instruments Ltd., . 5
207 King’s Cross Road, London W.C. 1 The price - a pleasant surprise
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HI-FI MONAURAL AMPLIFIER KIT
Model MA-I12

A compact high fidelity
power amplifier (in-
cluding auxiliary power
supply). 12 watts
output. Wide fre-
quency range and low
distortion. A variable
sensitivity control is
fitted enabling it to be
used with an existing
amplifier in a stereo-
phonic system. Other

- applications include
sound reinforcing systems, transmitter modulators,

for use with tape recorders, and
£9.19.6

general purpose laboratory
amplifier.

WIRELESS WORLD
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5in. OSCILLOSCOPE KIT
Model O-12U

Laboratory  quality at
utility oscilloscope price
and ease of assembly make
this kit of outstanding
value, Vertical frequency
response 3 cfs to 5 Mc/s.,
+1.5 dB. —5 dB., sensi-
tivity 10 mV. per cm, at
Ikc Horizontal frequency

cls. to over 400 kfc.
(;t dB. up to 200 ke.).
The Heath patented sweep
circuit functions from 10 ¢fs
to 500 kc. In five ranges
giving five times the usual
sweep of other scopes
In addition it has exceedingly short re-trace and rise

in times and e|ectromcal|y stabilised
£34.15.0

power supply. Included is a 40-page
instructional Manual,

ELECTRONIC SWITCH KIT Model
(Oscilloscope Trace Doubler) S-3V

This extremely useful,
low priced device will
extend the use of your
single-beam oscillo-
scope for duties other-
wise only in the pro-
vince of the double-
beam tube.

In short, at a nominal
cost, the Heathkit
model S-3U will give
you the advantages of
a double {or other multiple) beam ‘scope, while
retaining all the advantages of your present single-
beam instrument.

Hitherto an electronic switch of this nature, permitting
the simultaneous observation of two signals on the
screen of a single-beam C.R.T. oscilloscope, has cost
nearly as much as the 'scope itself.

RESISTANCE-CAPACITANCE
BRIDGE KIT Model C-3U

Measures capacity [OpF.
to 1,000uF, resistance
1002 to 5 megohms and
power factor. 5-450 v.
test voltages.  Safety
switch provided.

£7.19.6

STEREO CONTROL
UNIT KIT
Model USC-I|

Incorporates all worthwhile features
for . high fidelity stereo and mono.
Push-button selection, accurately
matched ganged controls to + IdB.
Negative feedback rumble and
variable low-pass filters. Printed
circuit boards. Accepts inputs from
most tape heads and any stereo or

mono pick-up. £1 7.1 9-6

BALUN COIL UNIT
KIT Model B-1U
Useful transmitter accessory. Will
match unbalanced co-axial lines, used
on most modern transmitters, to
balanced lines of either 75 or 300Q

impedance. £4.4,6

POWER SUPPLY UNIT
KIT Model MGP-I

Compact, general purpose unit suit-
able for FM Tuners, Tape Recording
Amplifiers and general Laboratory
use. Input 100/120V, ~00/250V,
40-60 cfss Output 6.3V 2.5A A.C;
200, 250 270V. 120 mA. max D.C.,

£4.9.0

MULTIMETER KIT
Model MM-IU
Provides wide voltage, current
resistance and dB ranges to cover
hundreds of applications. Sensitivity
20,000 ohms/volt D.C. and 5,000 ohms/
volt A.C. Ranges: 0-1.5V to 1,500V
A.C.and D.C.; 150 1A. to I5A D.C.;
0.2Q2 to 20 MQ. 44in. 50 uA. meter.

£11.8.6

DECADE CAPACITOR
KIT Model DC-1U
Capacity values 100uuF to O.111uF
in 100uuF steps. Precision silver-
mica capacitors and minimum loss
ceramic wafer switches ensure high

cy.
i £5.18.6

22in.. SERVICE 'SCOPE
KIT Model OS-I
Light, compact, por(able, for service
engingers. Printed circuit board (or
easy construction.

. . . w‘
|Sr'\zleoqflgn x 8in. x 14} £18 19 6

)} So > easy to Inuld
l—————DAYSTROM

‘“ CHEPSTOW ” EQUIPMENT
CABINET KIT

Specially designed for
those whose floor space
is at a premium. Will
house Record Player, FM“
Tuner, Stereo Amplifier
and additional power
amplifiers where needed.
An upper deck is avail-
able for the self-powered
stereo amplifiers to en-
sure maximum heat
dissipation. Veneered
and left in white for 14

finishing to personal taste. Overall
dimensions are 35” x 18” x 337 high. £1 0'1 0-0

@® Deferred Terms @

available on all orders above £10,

DAYSTROM LTD.-

HI-FI STEREO AMPLIFIER KIT
Model S-88

Gives 16 w. output
(8 per chdnne! with 0.1
per cent. distortion at
6 w. per channel). It
has ganged controls,
STEREO/MONAURAL =
gram, radio and tape
recorder inputs and
push-button selection as
well as many other first class features well above its
price range. In two-tone grey metal cabinet with a
golden surround and fittings. Also £2 6
ultra-linear push-pull output.

Basic sensitivity 10 mV. (2 mV, available 20/~ extra).

DUAL-WAVE TRANSISTOR RADIO
KIT Model UJR-I

This sensitive headphone set is a fine introduction to

electronics for any youngster. £2166
= 10.

Operated by a small torch battery.

TRANSISTOR PORTABLE KIT
Model UXR-I

Presented in elegant real
hide case with tasteful
gold rellef. Can  be
assembled in 4 to 6 hours
and you have a set in the
top flight of the 20-23
guinea class. Prealigned
{.F. transformers, printed

circuit and a 7in. x 4in. high-flux
speaker.

£15.18.6

AUDIO WATTMETER KIT
Model AW-IU. Up to 25W con-  £43 18 6

tinuous 50 W intermittent.
VARIABLE FREQUENCY
OSCILLATOR KIT
Model VF-1U

For all Amateur Bands,
160-10 metres. Ideal
for Heathkit DX-40U
and similar transmit-

" £10.12.0

Priceless valves £8/19/6

DEPT. W.W.5, GLOUCESTER, ENGLAND

A member of the Daystrom Group.

MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS
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6 WATT STEREO AMPLIFIER
KIT Model S-33

A wversatile high-quality  self-contained
STEREO/MONAURAL Amplifier with ade-
quate output for a living room—or with
which to convert a favourite (monaural)
radiogram into a stereo-radiogram. 3 watts
per channel; 0.3% distortion at 2.5 w/chnl.;
20 dB N.F.B., inputs for Radio {or Tape)
and Gram., Stereo—or Monaural; Ganged

controls. £1 1 -8-0

Sensitivity 100 mV.

i
s

A (R

VALVE VOLTMETER KIT
Model V-7A

The world‘s most popular valve voltmeter,
with printed circult and | per cent. precision
resistors to ensure consistent laboratory
performance. 1t has 7 voltage ranges measur-
ing respectively d.c. volts to 1,500 and a.c. to
1,500 .r.m.s. and 4,000 peak to peak. Re-
sistance measurements from 0.l ohm to
1,000 M ohms with internal battery. D.C.
input impedance is il Megohms and dB
measurement has a centre-zero scale. Com-

plete with test prods, leads £1 3 o o
L] L]

and standardising battery...

R.F. PROBE KIT Model 309-CU

This complete probe kit will extend the
frequency range of the V-7A Valve Voltmeter
to 100 Mcfs. and will enable useful voltage
indicati,on to he obtained up to

£1.5.6

cfs.

T (AL

TRANSMITTER KIT Model
DX-100U

The world’s most popular ** Ham " TX Kit

AMATEUR

@ Completely self-contained, compact ' Ham " Trans-
mitter.

@ Built-in, highly stable YFO and all Power Supplies.

® TVI1: Careful design has reduced TVl to a2 minimum
by use of effectively screened frequency-generating
stages and pi tuned circuits at the input and output
of the PA stage, and by || chokes and pi network
filters to all outlets from the cabinet. No fewer than
35 disc-ceramic by-pass capacitors help to achieve
the exceptional stability and high-performance for
which this Transmitter is noted.

@ The KT88 high-level anode and screen modulator
stage gives over 100 watts of audic from less than |.5
mV. Input.

® Adjustable drive and clamp control ensure that valves
are only driven sufficiently to maintain the required
output.

@ Keying on CW is via the VFO and buffer amplifier
cathodes; the other RF valves are biased beyond cut-
off. When zero-beating the TX with incoming signals,
the exciter stages only may be run without the final
amplifier being switched on. :

@ Provision has been made for remote control operation.
@ VFO slow-motion drive is very smooth and back-lash

free. ®VFO or Crystal control.
_ £78.10.0

® Covers all Amateur bands up to
30 Mc/s. phone or CW .................

TAPE DECKS now available as * packaged deals”

Deztails on request.

with other equipment,

MATCHED HI-FI STEREO KIT

4.speed Transcription Record Player
Mode!l RP-IU ... ...... .. £12°70 o

6 w. Hi-Fi Amplifier, Model $-33 ................. £ll

8 0
Twin Stepeo Speaker Systems Model SSU-1 .., £20 1] 0
Total cost If purchased separately.................. £44 9 0

YOURS for £42/10/- if all ordered together or £8/8/-
deposit and 9 monthly payments of £4/3/-. Pedestal
speaker fegs £2/14/-'optional extra.

IR

TRANSCRIPTION RECORD
PLAYER Modetl RP-1U

With 4-speed A.C. motor unit and Stereo-
phonle Pick-up completely assembled on
plinth.

High performance at low cost.

This attractive Transcription Record Player
incorporates many new features which
make it suitable for all types of recordings on
discs. It has the new Collaro RP.594 unit
with the Ronette Stereo Pick-up and gives
excellent results on stereo or mono (33, 45

L.P.or 78 r.p.m.) £1 2-1 o'o

gramophone records.

I I

TRANSMITTER KIT
Model DX-40U

Covers all amateur bands from 80 to 10
metres. Power input 75 watts C.W, 60 watts
peak controlled carrier phone. Output
40 wates to aerial. Provision for V.F.O,

Filters minimise T.V. inter- £1 2.1 0-0

ference.
AUDIO VALVE
MILLIVOLTMETER KIT

Model AV-3U. | mV to 300V
AG. 10 cfs to 400 kejs. £13.18.6

“HAM "

*

Qur Technical Consultation and Service
Departments are always ready to help In
the unlikely event of your experiencing any
difficulty.

S AR G Lo U c E S T E R A

a superbly designed stereo cabinet kit

Specially developed to meet the varying needs of different
homes. 1t will house Tape Deck and/or Record Player,
F.M. Tuner and Stereo Amplifier. In addition, for the
convenience of those to whom space is an overriding
consideration, it is possible to house speaker systems
at each end. For this purpose a loudspeaker kit, com-
prising two 4in, plus 8in. speaker systems, balance unit,
speaker grille, cutting template, padsaw and mounting
details is also available. Neutral gardwoods have care-
fully been selected so that the finished product can be
stained and polished to individual choice. Therelis storage
space for records, etc., also for power amplifiers.
Dimensions: length 464, height 307, depth 21,

Mic, | for Tape Deck or Record Player ......... £15 18 6
Mk. Il for both T/D and R/P .£17 8 6

DAYSTROM LTD.

DEPT. W.W.JS5, GLOUCESTER, ENGLAND

CLOSED

A MEMBER OF THE DAYSTROM GROUP. MANUFACTURERS OF
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COTSWOLD SPEAKER
SYSTEM KIT

This acoustically designed enclosure measures
26 x 23 x 154in. and houses a special 12in. bass

speaker with 2in. speech coil, elliptical midcﬂe-

speaker together with a pressure unit to cover
the full frequency range of 30-20,000 cfs. bts
polar distribution makes it ideal for really
Hi-Fi Stereo. Delivered complete with
speakers, cross-over unit, level control,
Tygan grille cloth, etc. Left **in the white *’
for finish to personal taste, all parts are pre-

cut and drilled for ease of £19.18.6

assembly,

(I (NG

STEREO-HEAD BOOSTER KIT
Model USP-I

Hi-Fi Stereo Pre-Amplifier for low-output

HI-Fi P.Uss. lnput 2 mV. to 20 mV. Output

adjustable from 20 mV. to 2 V. 40-20,000 c/s.

Also suitable as low-noise” R.C.-Coupled

high-gain monaural ampli- £5 19 6
seBesesiies sasoan . =

25

s

HI-FI F.M. TUNER

Tuning range 88-108 Mc/s. Flywheel tuning. Attractive
Plastic Front Panel in two-tone grey with golden trim,
surround and motif. Thermometer type visual tuning

indicator. Pre-aligned L.F. transformers (eliminates
adjustment). Three LF. Stages. Wide-band low dis-
tortion. Ratio Detector. Complete R.F. Unit, wired,

tested and pre-aligned (ready for mounting to chassis).
Printed Circuit for I.F. Amplifiers and Ratio Detector,
for ease of assembly. No alignment necessary after assem-
bling. Built-in power supply. Qutput sockets for stereo-
phonic adaptor (for stereo transmission when available).

TUNER UNIT Model FMT-4U (incl. 16/l P.T.) €3 2 0
with 10.7 Mc/s. L.F. output.

ILF. AMPLIFIER Model FMA-4U complete
with case and valves ...............ccccoceno... €10 10 6

Sold separately ............ ... Total £13 12 6

—% FREE ON REQUEST *—

A copy of our NEW (British) Heathkit Catalogue.
Prices include free delivery in U.K.

(R T

AUDIO SIGNAL GENERATOR KIT
Model AG-9U
10 ¢fs. to 100 Kc/s., switch selected. Distortion less than

0.1%. 10 v, sine wave output metered
in volts and dB's......c......... X000 £1 9-310
@ Deferred Terms available on orders over £10@

CAPACITANCE
Model CM-_IU

This Direct-Reading Capacitance Meter is a

METER KIT

very low priced, time-saving instrument
which Is so useful that ic shou'd be part oc
the genera! equipment of every electronif
laboratory and production line. Easily buile
in a few hours. 0-100 puF, 0-},000 upF,
0-0.00 uF, 0-0.1 uF. The meter has 4iin.
s:_:ale anfd can pe used by an unskiiled operator
after a few minutes’ i -

s i £14.10.0

tion. ..eeeeennne

(A e

HI-FI SPEAKER SYSTEM KIT
Model SSU-I

Ducted-port bass reflex cabinet, *in the
white.” Frequency response to 40~16,000 c/s.
Power rating 25 watts. Matched speaker
units 8in. high flux (12,000 lines) with hyper-
bolic cone and 4in. wide angle dispersion

When logs efiiage owere - £10.5.6

(in CAPITAL letters please).......

l Please tick the items in which you are interested and we will send you full details.

I S-88 Hi-Fi Stereo Amplifier Kit UIR-I Dual-Wave Transistor Radio Kit

] S-33 6-Watts Stereo Amplifier Kic [ S-3U “Electronic Switch Kit ,
| UXR-I Transistor Portable Kit 305-CU R.F. Probe Kit i

| DX-40U * Ham *’ Transmitter Kit : DX-joou Amateur Transmitter Kit

| 0-120 Sin. Oscilloscope Kit ] = Matched Hi-Fi Stereo Kit .

| V-7A Valve Voltmeter Kit 1 RP-IU Transcription Record Player

I SSU-I | Hi-Fi Speaker System Kie T -— Gloucester Stereo Cabinet Kit 1
| AG-9U Audio Signal Generator Kit (T — Cotswold Speaker System Kit |
l c-3v Resistance-Capacitance Bridge Kic — “*Chepstow’’ Equipment Cabinet Kit
] VF-lU Variable Frequency Oscillator Kit N == Hi-Fi F.M. Tuner

| USP-1 “Stereo-Head Booster Kit | CM-IU Capacitance Meter Kit

l UsC-Il Stereo Control Unit Kit MA-12 Hi-Fi Monaural Amplifier Kit

| OS-1 2%in. Service Oscilloscope Kit MM-I1U Multimeter Kit

l BV Balun Coil Unit Kit -— Tape Deck °* Packaged deals ™’

l DC-IV Decade Capacitor Kit — = - AW-1U Audio Wattmeter Kit

(| MGP-1 Power Supply Unic Kit 1L LL TRz Audio Valve Millivoltmeter Kit
T -

B ONAME i e o ADDRESS
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- DAYSTROM LTD--

DEPT. W.W.5, GLOUCESTER, ENGLAND

THE_ WORLD’S LARGEST-SELLING ELECTRONIC KiT-SETS
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here IS
the answer
to your

filter
- problem

No matter how complex or difficult your
filter problem, we can solve it.

Our specialist design team is constantly
engaged in solving difficult filter prob-
lems and developing new circuits employ-
ing the latest crystal and L.C. techniques.

The typicalresponse curve shown illustrates
the exceptional performanceof the Carrier-
pass filter type YL 3544, one of a range of
100 ke/s filters primarily intended for single
sideband applications. This filter is remark-
ably compact for its outstanding perform-
ance, being only nine inches long.

100 If you have a filter problem, just write to
\ the address below. A wealth of experience
)4 / will be at your disposal to provide the

: / answer.

\X / R Y
/ MULLARD EQUIPMENT LIMITED
i T ey e
wr Mullard House - Torrington Place - London WCi
Telephone: LANgham 6633

ATT (db)

20

&
(-]

)
_/

[+]
888 Kefs 100Ke/s 1002 koje

@) MEG44a
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Phase-Earth Loop Impedancg Tester - Disturbance Recorder . Summation Metering -
Indicating & Industrial Jostruments - Viscometers - Silicon Semiconductor
Devices » Industrial Valve & Cathode-Ray Tubes - Ceramic-Metal Seals - Argus
Transistorised Process C¢ntrol Computer - Electronic Devices - Precision
Potentiometers - Small nsformers - Machine Tool Control - Gyroscopic
Equipments - TR, Cells - Microwave Ferrite Devices, Components and Materials.

FERRANTI LTD. Head Office and Works: HOLLINWOOD - LANCS
Tel: FAllsworth 2000
London Office: KERN HQUSE 36 KINGSWAY ° W.C.2. Tel: TEMple Bar 6666

< v;w..m.-;;am:,-;:_;;,;. e ) e

27
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CE'_ES"ON MODEL G44/1300

%/%/%% s

% / % W%

%////// /%/ %g////w % %
FOPHONIO
%m% % é 4 T

LOUDSPEAKER SYSTEM

The complete answer to the demand for a reasonably priced high quality speaker system

==

22
‘;%,W//// . | -
Z 7]

b

for the reproduction of stereophonic recordings in the home.
Utilising two very small pressure type direct radiator units for the higher

frequencies and two 12in. reproducers for the lower, the equipment covers a response which is

substantially level from 35-15,000 c/s. with true stereophonic effect.

HIGH-NOTE PRESSURE TYPE UNITS
Designed and developed in CELESTION Laboratories this class of unit has been

The price for two HF.1300 manufactured for special purposes over the past five years. A new unit, Model HF.1300,
has been introduced for the new stereophonic system and its smooth response and

and two G.44 units, complete \favide dispersion ensure an exceptionally high standard of reproduction of the higher
requencies.

with enclosure details is:
LOW-NOTE REPRODUCER G—44

This new 12in. Loudspeaker has been designed specially to work in conjunction with the
HF.1300. A skilfully balanced voice coil and cone assembly with correct cone edge

£1 8 .1 0 o 0 termination result in a level and clean low frequency response.
] L COMPLETE SYSTEM

The system uses only one enclosure, 15in. high x 42in. wide x 18in. deep, having a
central dividing partition with one G.44 unit mounted at each end. The enclosure
should then be positioned near the centre and against one wall so that the speakers
are facing outwards and are about 2ft. 6in. from the floor.

‘The two HF.1300 units should then be placed near the corners of the room, one on
each side of the enclosure and approximately 4 feet above the floor. The width of sound
will very nearly correspond to the distance between these two umits. No elaborate
cross-over networks are required and the system is completed by a 12 Mfd. capacitor
in series with each high note unit.

Designed and developed by CE l[SIION

Celestion Ltd., THAMES DITTON - SURREY

Telephone : EMBerbrook 3402/6




May, 1960 WIRELESS WORLD L 29

0 ’
. - .
—— :
% _W%M ~ . |
. .
P & . T -
E .
. 7 A 7 .
- \ B presenting
:
% : the most
. 2
v -
b ~  advanced
7
.
MULTI-RANGE

B]“':"TIS‘X‘
Forap

TEST METERS

ever

S\

designed...

iy SN
e ——
|

§
L

.

SEX

A
2

\

i

Za

N

Z

N

X
N

Accurate readings can be taken
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with the instrument in any

position. The resistors, . %
rectifier, transformer, movement, % %
switches and automatic cut-out Z

are mounted on a robust

SELECTEST

SUPER K & SUPER 50

printed circuit board, enclosed
in a strong attractive,
two-tone dustproof case, with
a unique carrying handle.

NG
| S—

Send for leaflet number

S.K.50/6002/WW IR I

SALFORD ELECTRICAL INSTRUMENTS LTD. |[ueepwpie

PEEL WORKS, SILK STREET, SiLrORD 3, LANCASHIRE. Tel: Blackfriars 6688
London Sales Office : Maznet House, Kingsway, W.C.2. Tel: Temrle Bar 4668 STAND E'Z"
A Subsidiary of THE GENARAL ELECTRIC CO. LTD. OF ENGLAND I.LE.A. EXHIBITION
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ANTIFERENCE

INCORPORATING 'HIGH-Q' CIRCUITS EMPLOYING 'OPEN' COMPONENTS
FOR MAXIMUM ATTENUATION OF UNWANTED SIGNALS WITH MINIMUM
INSERTION LOSS.

INDOOR MODEL

o.\

209225

0
.0

s

O
), ...’0.0.0

<,

0’0

Fully insulated cream polystyrene snap-on cover of
attractive design. Easy cable connections.

complete with standard coaxial plug
(RECMEF spectfication) /

OUTDOOR MODEL

Fully weatherproofed by one-piece seamless canister and detachable
waterproof umiversal grommets, complete with perforated strip for
mast mounting, may also be mounted on to any flat surface, Easy

| Y6 ...12/6

OTHER ANTIFERENCE AERIAL ACGESSORIES
INDOOR TRIPLEXER Single COAXIAL Am NEW

COMPLETE WITH OUTLET BOX | SPLITTER BOXES

Coaxial plug Complete with enabling two

: RECEIVERS TO BE
Coaxial plug .
USED INDEPENDENTLY
Y3 1376

COB/I 416 OF EACH OTHER
—1 INDOOR MODEL  OUTDOOR MODEL

OUTDOOR TRIPLEXER Coaxial PLUGS & T~
Fully Tvp) SOCKETS v

weatherproof / R

mast or surface Efficient in
J)

mounting. use. Easy to fit.
Y4 1716 BoTH 8d. eacH TVS/I SB/I 66

ANTIFERENCE

M T E D
AYLESBURY, BUCKS. Tel. Aylesbury 2511 (6 lines)
SUPPLIED ONLY THROUGH THE TRADE
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A FULL RANGE OFAC.&D.C.

SOLENOIDS

Illlustrated technical data sent on request:
ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS

Telephone: Stevenage 2110-7
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Tape Recording experts and enthusiasts
all over the country are changing to AUDIO-

SIPER-THIN' H

on TEMFPERED 'Mytar

TAPE for its flawless perfection of sound
reproduction over the entire audio range and
its consistent, uniform quality from reel

to reel.

Available on all standard reel sizes, there
are eight different types to meet every record-
ing requirement . . . AUDIOTAPE, manu-
factured in the U.S.A. by Audio Devices Inc.,

gives you the truest sound your recording

sensational C—~SLOT REEL!

equipment can produce—try AUDIO-
All 5in. and 7in. reels of AUDIOTAPE are supplied
TAPE . . . it speaks for itself. on the exclusive C-slot Reel—the fastest-threading
P i tape reel ever developed. The tape end, dropped into
a slot in the hub, anchors itself automatically at the
first turn of the reel.

[ R=llal@®) A NAME FOR BETTER PERFORMANCE

Concessionaires to the United Kingdom and Eire.

LEE PRODUCTS (G.B.) LIMITED, ¢ Elpico House,” Longford Street, London, N.W.]|
Telephone: EUSton 5754 (all lines). Telegrams: Leprod, London.
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RADIO
EXPORT

3000 types of both receiving and transmitting tubes in stock

In addition, a comprehensive range of crystals and some types of

transistors and trustworthy tubes are available.

PRICE AND STOCK LISTS ON APPLICATION

Your specific enquiries for special types to CV. JAN and MIL

specifications are invited.

Our organisation is Air Registration Board approved,

HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5.

Tel.: Gulliver 8531 (10 lines) Telex 2-2573  Cables: ‘'Hallectric London™
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the stuff!

MS4 ? Extraordinary sort of name.

Still it's extraordinary sort of stufi—a non-
melting, highly water-repeilent silicone
grease with excellent dielectric properties
and a working temperature range of —50°
to +200°C. Extraordinarily good for lubri-
cating, protecting and sealing disconnect-
able plugs and sockets, cable harnesses,
ignition circuits, for maintaining high
surface resistivity in wet conditions, for
lub}icating turret tuners and preventing
‘leakage’ around the anode caps of CRT's
—in fact for so many uses that we cannot
possibly list them all here. Why not write
in for our special brochure on MS4?

May, 1960

MS4 Siliconelnsulating Compound
For full information, write or 'phone the
nearest branch office of Midland Silicones
or any of the following distributors:
BRITISH CENTRAL ELECTRICAL CO
LTD 6 & 8 Rosebery Avenue, London, E.C.1
Tel: Terminus 3666 Also at Briticent House,
Addlewell Lane, Yeovil

CASELCO LTD 46 Park Square, Leeds 1
Tel: Leeds 30993

DIRECT TV REPLACEMENTS LTD

138 Lewisham Way, New Cross, London, S.E.14
Tel: Tideway 6666

ELECTRICAL TRADES SUPPLY LTD
Loveday St., Birmingham 4. Tel/: Aston Cross 5671
T J GRAINGER & CO LTD 9-13 St. James
Street, Newcastle-upon-Tyne 1~

Tel: Newcastle 24552

HOLIDAY & HEMMERDINGER LTD

71 Ardwick Green North, Manchester 12

Tel: Ardwick 6366

RD TAYLOR & CO LTD 9Lynedoch Street,
Glasgow C3. Tel: Douglas 1202-3-4

MIDLAND SILICONES LTD

( Associated with Albright & Wilson Ltd and Dow Corning Corporation)

first in British Silicones

68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSBRIDGE 7801
Area Sales Qffices: Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries.

@ MSE 8
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=
All eyes on the &

oy

MAGAZINE TAPE DECK

So easy to operate . .

SIMPLE—anyone can op-

erate this deck—controls <

reduced to an absolute !NSTANTANEOUS-*.E
minimum. LOADING

ROBUST—no need to
worry about maintenance
costs. Brilliant design has

removed the complications.

ELEGANT—beautifully
styled to tone with modern
home furnishing.

7, 5 | Y
(iR FOR UTTER SIMPLICIT
See and hear it in Demonstration Room 218—London Audio Fair

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD.

Factory and Registered Office: NEWCASTLE ST., SWINDON, WILTSHIRE
Telephone: SWINDON 5381 (5 lines) Telex 44-271
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FEATURING PYE TELECOMMUNICATIONS EQUIPMENT

BY APPOINTHMENT
TO WAM. DUKE OF EDINBURGH
SUPPLIERS OF
RADIO TELEPMONE EQUIPMENT
W¥E TELECOMMUNICATIONS LT@:

Ranger ‘450’ Radiotelephone Fixed Station

The Pye PTC 8710 Fixed
Station has been designed to provide reliable
communicationsinthe 450—470 Mc/s band.
Both the transmitter and receiver are fitted
Brief specification: with temperature-controlled crystal units

to ensure an exceedingly high frequency

D CanetiNERnEE: 450-_ 470 e Bt stability over a wide temperature range.,

R.F. Output:. 5 watts All the materials used have been chosen
Channel Spacing: 50 or 6o Kcfs. to ensure reliable operation under a wide
Modulation: F.M. range of climatic conditions.

Service: F 3 telephony Additional control equipment is available

for operating the Station at distances of up

N Rl d9uble to 200 feet or, via telephone lines, over
frequency simplex greater distances.
or duplex. A switchboard Termination Unit is also
Power Supply: 100—150 and available for workin_g the Station into a
200—2 1 manual or automatic telephone switch-
50 volts board
A.C. 40—60 cfs. )

PYE TELECOMMUNICATIONS LIMITED
NEWMARKET ROAD - CAMBRIDGE

Telephone: Teversham 3131 Telegrams: Pyetelecom Cambridge.
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offer a highly competitive Range of

TEST EQUIPMEN

MODEL 0-12U/F Laboratory 5"
OSCILLOSCOPE

Here's an instrument
to give laboratory ser-
vice at less than utility

MODEL V-TA/F
VALVE VOLTMETER

Internationally famous.

’scope_ price! The

large flat screen ensures
great accuracy and faci-
Iitates observation. An

ceptional range which covers 10 c/s. to
over 500 Kc/s in single steps, many times

the sweep range of other ’scopes. IS CONSTRUCTED FROM R.M.S. and A.C. volts (0-4, 14, 40, 140,
Gold-plated printed-circuit. Large Sin. THE FAMOUS 400, 1,400 and 4,000) pk.-to-pk. D.C. volts
Flat Screen, Wide Band Amplifier (0-1.5, 5, 15, 50, 150, 500, 1,500). Ohms
for TV and F.M. Servicing. Vertical (with 10 ohms centre) X1, X10, X100,

Bandwidth 3 c/s. to over 5 mc/s. Elec-

tronically stabilised power supply.

£44 complete with 48-page Handbook
plus earriage.

MODEL 0-12U (in Kit Form)

£34. 15s.

MODEL
AG-9U/F

CATSTROM

outstanding feature B E U L A H ments,  Gold-plated
is the use of a patented printed-circuit.’
sweep circuit of ex- High Input imped-

ELECTRONICS TEST EQUIPMENT

FACTORY ASSEMBLED!
FACTORY WIRED!
FACTORY TESTED!

Officially approved by
DAYSTROM LTD.

Performance and
professional appear-
ance equal to many
higher priced instru-

The V-7A measures
A.C. volts (0-1.5, 5, 15, 50, 150, 500, 1,500)

ance (11 megohms).

X1000, X10K, X100K, and X1 megohm.
£19 complete with 32-page Handbook.

MODEL V-7A (in Kit Form)
£13.

Wide Bandwidth (10 ¢/s. to 100 Kcs.). Less than 19 distortion
(20 ¢/s.-20 Kc/s.). High grade 200 pA f.s.d. meter with large
scale for precision measurement. An invaluable instrument for
hi-fi audio and many ultra-sonic and I.F. applications requiring
an almost perfect sine-wave signal, without the necessity of
expensive filters. The instrument has a very well-designed power
supply which includes a double-wound mains transformer with
a very effective smoothing circuit. Eight different switch
;elected voltage ranges covering from 0-0.003 f.s.d. to 0-10V.
8.

£26. 3s.
MODEL AG-8U (in Kit Form) £19. 3s. 0d.

complete with 24-page Handbook.

AUDIO SIGNAL GENERATOR

This is an ideal light and compact
’scope for the serviceman,
the overall dimensions being 5in. x
8in. x 14%in. long at a weight of 10} lbs.

portable

Specification

Time Base 10 c/s. to 100 K/cs. and 50 c/s. sine wave sweep.
X amp. Sensitivity 1 V/em. at 1 Ke/s. Calibration 1 v., 10 v.
and 50 v. peak to peak available on front panel.

Valve Complement.
C.R. Tube 1-3AFP1 or equivalent (2%in. dia.).
Power Requirements, 200-250 volts, 40-60 ¢/s.

(fused).

£26. 7s. 6d. pius carriage
MODEL 0.5.1 (in Kit Form) £18. 19s. 6d.

MODEL O.S. I[F

New Low Priced Service,

OSCILLOSCOPE

‘)!

2-ECF80, 2-EF80, 1-ECCB82, 1-EZ80,

A.C. 40 watts

TODAY stating instruments in which you are interes ced,

SOLE DISTRIBUTORS for

PLEASE SEND CASH WITH YOUR ORDER NOW OR ASK FOR ILLUSTRATED LEAFLETS

.2

; MODEL C-3U (in Kit Form)......... €7 19
III.II!QTRGDIAV'IOS Audio Valve Millivoltmeter

DIRECT TV REPLACEMENTS LTD. AV=3UMF i cveeeccienninesee e €19 190
1 ‘alised Repl T - MODEL AV-3U (in KitForm) ...... £13 18 6
(GTr};:IL;Etegnfwdzu” RUEAR U Replartmeites tn Audio Wattmeter AW-IU/F ... £19 19 ©
g MODEL AW-IU (in Kit Form)...... £13 18 6

138 Lewisham Way, New Cross, London, S.E.l4. Electronic Switch S-3UJF TEIS 1S o
TiDeway 6666 Day and Night Service: TiDeway 6668 MODEL S-3U (in Kit Form) .. £9 18 6

Here are some of the other top-grade
instruments available, FACTORY
ASSEMBLED, WIRED AND TESTED
in the ‘‘ Heathkit ” range—

Resistance/capacitance Bridge
C-3U/F,.uueiennen ereeeee €132

o o
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TELLUX LIMITED

Microphones of World Fame. The SENNHEISER Mark

Presen tS guarantees Top Quality. Those illustrated below are

only a few in the very wide range available.

Stereo-Microphone MDS 1

This stereo microphone which
contains two very directlonal
moving coil systems, is used for
stereo tape recording for first-
class reception.

it is important for stereo micro-
phones that the individual
microphones are matched in
regard to frequency and
direction, and this has been
achieved with the MDS i with
a very wide frequency range
(up to 15,000 c.p.s.) so as to
satlsfy any application. This
achievement is particularly
remarkable as it has only been
possible up to now with very
expensive condenser micro-
phones.

Hand
Microphone
MD 42

For applications as
the MD 4 but for
frontal speech input.
Range 200 to 10,000
cfs; impedance 200
ohms. Normal volce
output 2.5 mV. size
1.85in. dla. x 4.72in.
Approx. welght

4.75 oz. .Press-to-
talk-switch optional.

Hand Microphone MD 4

For voice transmissions in

environments liable to feed;

back, the MD4 is invaluable.

High effective compensation

results in strong attenua-

tion of distant, stray, or

reflected sound. Thus MD 4 is equally useful
for high ambient noise conditions.

Range 50-10,000 ¢/s. Impedance 200 ohms,
Normal voice output 4 mY. The case is
2,36in. dia. x 7.1in. Weight 13.4 oz.

MD 4 is also available as high impedance
model and with press-to-talk switch.

o)

Tele-Microphone MD 82

For sound recording under
arduous conditions, has a
projected directional response
characteristic, and Is intended
where conventlonal cardiod
and figure-of-eight combina-
tions prove inadequate. The
well defined directional prop-
erties mark this type for the
theatre, film/studio, and T.V.-
work. Feed-back has been
effectively suppressed, thus

making possible selective pick-

up in surroundings with high
ambient noise. The MD 82 is
an outstanding microphone
with flat: frequency response
between 50 and 13,000¢/fs,
Standard unit is supplied
mounted on 40in. boom-arm.

ENQUIRIES
to
Sole Distributors §

l E L L U x L' M I l E D Member of the K.G. (Holdings) Group of Companies

Floor Stand Microphone MD 31 ‘\\

Extremely slim, has hardly noticeable
speech head, and is useful for stage work.
This microphone is a new version of

the well proven inconspicuously [
sized MD3—series. Flat response
50 to 10,000 cfs. Delivers approx.
0.1 mV/ubar. Omnidirectional,
The plexi-glass sound-disc fits on
the speech head; when in position
raises treble and slightly modifies
directional performance.

Voice Microphone
MD 7

Treble lift Impares extra
intelligibilicy, ideai for
paging and dictation.
Soft rubber case resists
wear and rough treat-
ment. High or low im-
pedance types supplied.
Size: 3in. x 2in. x 2in.

‘146 NEW CAVENDISH STREET, LONDON, W.1. and at 44 BRUNEL ROAD, ACTON, LONDON, W.3,
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new rugged local oscillator

' -

Mechanical tuning range 9.3 lo 9.5 Gc/s.

Typical operation

FreqQuency ...ceeeieiveiininiiiiiinininiieiieniannirnceeeones vee 9.37...... Gefs
Resonator voltage .......... I, 0000000000 -0 000 300 ...... \'
Resonator current..........cccoveiieieieniieniaiiciiieecnnnss & ooonog mA
Reflector voltage............ccoeviiiiiiiiiiiiininninennnnas -8 ... v
Electronic tuning range between half power points 420 ...... Mc/s
QULPUL POWES ce.ivniiniinninnennioneninnnnns . oo e IO mwW

Srsd s

«

Leeih

= Mullar

EEI

s

3565;- GOVERNMENT AND

[f— 5 @ INDUSTRIAL VALVE DIVISION

A EAT e -
SRl k&m £i%h

Mullard Limited Mullard House -

LOW GOST
4 HIGH PERFORMANGE
KLYSTRON KS3-40

Engineers now have the opportunity of deslgning
low cost radar recelvers using a high quallty
local osclllator. This advance is made posslble
by the introduction of the Mullard X-band
klystron KS9-40 which Incorporates many
features previousiy only available with much more
expensive valves. Brief detalls are given here—
for full information on the KS9-40 and other
microwave vaives contact Mullard at the address
below,

® Rugged

Withstands 10g acceleration with a resultant
maximum frequency modulation of 2 M¢/s.

® Speclfied Nolse Performance

Typical a.m. signal to noise ratio greater than
160 dB per cycle of i.f. bandwidth for receiver
intermediate frequency in excess of 25 Mc/s.

® External Tuned Cavity

This constructional feature isolates the turning
cavity from the effects of variations of beam
current and contributes largely to the high
frequency stability.

® Low Warm-up Frequency Drift
3 Mc/s max. after first 5 minutes of operation.

® Good Altitude Performance
Less than 1 Mc/s change from 0 to 30,000 feet.

® Waveguide Output

Incorporates a matching screw to ensure close
toierance power output.

See Mullard valves and tubes
on Stand M559 at the
INSTRUMENTS, ELECTRONICS
AND AUTOMATION EXHIBITION

Torrington Place - bLondon -« W.C1 - Langham 6633

@ MvT3e9:
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take a

careful
look-

Patent Applied For

a new opportunity in Receiver Design

Here’s an ‘S’ Type variable capacitor with an important difference! It provides
full tuning over two complete wavebands—in one variable capacitor—with no
separate switches—no messy linkages—and at minimum cost.

It incorporates an integral switch that permits wave change and tuning to be
carried out with one control knob only on any two-band radio.

Available as ‘S°, ‘W’ or ‘V’ Types fitted with two-pole changeover switches
but a third pole can be fitted for dial lamp switching or similar purposes. Also
available with split-reduction gear.

Designers and engineers are invited to write for Publication No. 169/1.

Components Group Pl
THE PLESSEY COMPANY LIMITED I es sey
New Lane - Havant - Hants

Telephone: Havant 1701
Overseas Sales Organisation:

Plessey International Limited - Ilford - Essex Telephone: Ilford 3040

@ HC6a
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The
Electronic
Lung

A member of the Pye Instrument Group
W. Watson & Sons Ltd. has produced an
electronic lung which is capable of replacing an
iron lung. The Barnet Ventilator, as the instru-
ment is called, is transistorised and is easily
portable in cases of emergency. It is shown here
in its application in an operating theatre for the
administration of an®sthetics.

The Pye Instruments Group Consists of:

Pye Atomics Division. Pye Telecommunications Lid.
Pye Industrial Television Division. Unicam Instruments Ltd.
Faraday. Electronic Instruments Lid, W. Bryan Savage Lid.
Labgear Lid. W. Watson & Sons Lid.

W. G. Pye & Co. Ldd.

ESTABLISMED 1837
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MEASUREMENT
OF TIME
AND VOLTAGE

.
o

e

- - ! - |
The type 831 Oscillascope is an improved :

version of the now famous Serviscope.

1 is extremely cbmpact (81in. x Biin. x 13in.)
and has a performance and specificaiion
unequatied by many much Iargerinstrm ‘7

The D.C. coupted amnmnél- (-3db ate Mc
,vol‘tage caubrahoga. B
F ‘:nmh base (& sec. to
Ca preciéi on f12 2
.qe of 1 , cat
head of

‘. ﬁ‘ i 1
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MEN IN THE KNOW

HAVE THE RIGHT CONTACTS

Versatile and reliable, Keyswitch relays set
the standard for design robustness, sensitivity
and extremely efficient operation—even under
the most hazardous operating conditions.

Special combined circuits
fitted with 5 amps. microswitch
and 9 standard 0.3 amp.

contacts.

and now Plug-in 3,000 TypeRelay
All the versatility and
well established abilities
of the best known relays
in the world plus
plug-in facilities.
% Positive contact between male
and female pins.

% Transparent or metal cover.
¥ Clip retains relay positively in
any position.
% Contacts up to I8 light duty or
12 heavy duty.
% Complete transistorized or A.C.
units.

HILIMSAIN

This relay incorporates |15
amp. Micro Switch, 5 amp.
Mercury Switch and
Standard 0.3 to 8 amp.
contacts.

P.O. 600 Type (Minor)
relay with a combination of
heavy-duty and light-duty
contacts for space and cost saving.

: ¥ -
— KEYS ul H RELAYS FOR ALL PURPOSES can be

supplied to customers’ requirements. For

AUTOMATION

COMPUTERS

BATCH COUNTING & PHOTO ELECTRICS

Sales Manager TELEPHONY & INTERCOM. SYSTEMS

2 Irongate Wharf Road, Praed St., London, W.2  AuTO-TIMING & AUTOMATIC SIGNALS
Telephone: PADdington 2231 MOTOR & MACHINERY CONTROL

CURRENT & VOLTAGE REGULATION Etc.

Extremely advantageous quotations can be offered for quantity orders.
Contractors to Home and Overseas Governments and H.M. Crown Agents,
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SPECIFICATION:

Range 00 mfd. ¢@ lJd1 mfd.
Zero capacitance 50 pf.
Accuracy + 5%.
Maximum voltage 750V D.C.
Terminals Screw type
Mounting Metal case and panel.
Finish Blue hammertone case.
Black and silver photoetched panel.

Dimensions Height 3 ins. (7.5 cms.)

(overall) Width 8 ins. (20 cms.)

Depth 31 ins. (9.5 ems.)
Weight 5 Ibs. (2.3 Kgs.)

SPECIFICATION:
Range 100 ohms te 111,000 ohms.
Zero resistance 0.006 ohms.
Accuracy + 1%.
Maximum current 10°s decade 100 mA
100's decade 35 mA
1000°s decade 10 mA
Terminals Screw type.
Mounting Metal case and panel.
Finish Blue hammertone case.
Black and silver photoetched panel.
Dimensions Height 3 ins. (7.5 cms.)
(overall) Width 8 ins. (20 cms.)

Depth 3% ins. (9.5 cms.)
Weight 5 (bs. (2.3 Kgs.)

Visit us at STAND 564
at the
INSTRUMENTS, ELECTRONICS
& AUTOMATION EXHIBITION
OLYMPIA—MAY 23rd-28th

_WINSTON DECADE BOXES

These resistance and capacitance decades were
developed by one of our engineers some years ago.
The reason for the development was that when
engineers wish to ascertain the required value of a
condenser or resistance in a part of a circuit, or
when they are using decades for normal test
functions, there is no point in purchasing expensive
decades of the 19, variety. Our engineer con-
sidered that resistance and capacitance boxes giving
normal commercial tolerances at about one-quarter
of the normal price would be most attractive to
laboratories, universities and factories throughout
the world.

Decade Gapacitor Box

Accurate decade capacitors are valuable for
use in work where a widely variable
capacitor of accurately known value is
required for audio frequency use.
Mechanical and electrical shielding is
provided by the metal case and panel.

The capacitor elements have no electrical
connection to the case and panel for which a
separate shield terminal is provided.
Positive detent mechanisms and pointer
knobs permit the operator to sense the
switch position without looking.

Price £11-11-0
Decade Resistor Box

Accurate decade resistors are valuable for use
in work when a widely variable resistance of
accurately known value is required for D.C.
and audio frequency use.

Mechanical and electrical shielding is
provided by the metal case and panel.

The resistance elements have no electrical
connection to the case and panel for which a
separate shield terminal is provided.

Positive detent mechanisms and pointer
knobs permit the operator to sense the
switch position without iooking.

Price £13-13-0

ELECTRON/CS LIMITED

GOVETT AVENUE, SHEPPERTON, MIDDLESEX

Telephone: Walton-on-TFames 26321/5
Telegrams: Winston, Shepperton
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Where great things

are done with

Microwaves

RADAR: Fire Control * Navigation of Aircraft and Small Ships * Automatic Landing - Missile
Guidance - Transponders ¢ COMMUNICATIONS: Multichannel Radio Links for telemetering
Data and Speech ¢ VALVES: Klystrons and Magnetrons for 35/GCS and 75/GCS bands * Monitor
Diodes for I/GCS to 35/GCS ¢ INSTRUMENTS: Comprehensive Waveguide measuring circuits
covering 6 to 75/GCS ¢« RESEARCH: Outstanding Research and Development of the latest techniques.

COMMUNICATIONS DIVISION - RADAR DIVISION - VALVE DIVISION

EILIOTT MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION - RADAR RESEARCH LABORATORY
L_ ELLIOTT BROTHERS (LONDON) LTD

ELSTREE WAY, BOREHAMWOOD, HERTFORDSHIRE * ELSTREE 2040
AIRPORT WORKS, ROCHESTER, KENT - CHATHAM 4,4400

m A MEMBER OF T"HE ELLIOTT-AUTOMATION GROUP
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FAST, LOW COST ASSEMBLY
SPECIFICATION

Available in: Any no. of ways up to 40.
Centres: 0.150” or 0.156” as specified.
Current rating: 5 Amps per Contact.
Working voltage: 500 V.D.C.

Voltage proof: 2 K.V./D.C.

Contact resistance: < 5m. after 1,000
sizings and exposure to DEF.5000
tropical conditions.

Withdrawal force: 4 to 6.5 ozs. per
Contact.

== 79/961-2 ,‘—4% 181/006

\ g ]
79/480-2 % 81/007
%‘\ 81/008
-E'I
81/009 81/013

=t

—r =
1

Tails accept Amp 98
Taper Tab

EXHIBITION
See us on
STAND R8H4

.....

Contacts:-Phosphor Bronze, finished
Gold plate on Silver, Silver or ET.
Note: 79/480-2 & 79/961-2 Brass
only; finish as above.

Laminate: Best quality Commercial
Grade, Grade 11; Fibreglass to order.
(Fibreglass 0.150” ctrs. only).

End guides: Hard Brass; finish as

above.
‘.4% 81/010
=9 s1/011

81/012

Tails accept Amp 78
Taper Tab

May, 1960

Garr Fastener Gompany Ltd

STAPLEFORD, NOTTINGHAM.
197 GREAT PORTLAND STREET, LONDON, W.1.
(Langham 3253). '

A e

using 79{961-2 Contacts

Double Edge Connector

ey
ST N

"‘ﬁ"’"‘?’;"?‘ 5

S

L
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Multitone

leads in pocket

staff location

I

I
By far the largest number of hospital |
and industrial installations of the pocket |
receiver type in this country, and |
overseas, are Multitone. Our selective |
induction system ““ Personal Call ™ is |
saving time, money and worry in well over |
100 different types of industrial concerns I
from airports to zymurgists. (We are |
looking for a Quill Manufacturer to I
complete the alphabet.) I
The New MULTI-CHANNEL equipment |
provides over 400 individual channels |
using the new flat receiver (as illustrated). }
I

|

I

|

THE MULTITONE

ersonal e2

system of staff location

s ceman  E—

WIRELESS WORLD

\

Additional Facilities
ELECTRONIC TRUNCHEON

The Electronic Truncheon is no bigger than
standard equipment carried by guards and serves
the same purpose, but inside there is a trans-
mitter which, when the button is pressed, sends
out a signal. This is picked up by the loop of
wire around the area to be protected. The pulse
is used to operate a small receiver, which auto-
matically switches on any form of electrical
alarm. It can be operated from any point in the
area,

INTERNAL TRANSPORT COMMUNICATION

The Multitone *‘ Personal Call” loudspeaker-
receiver has been designed to solve the problem
of conveying verbal instructions to transport
vehicles used for handling loads inside a given
area. Messages can be conveyed to all or selected
vehicles from the central transmitter.

MULTITTQONE INDUCTION SYSTEMS CAN
SOLVE YOUR STAFFLOCATIONPROBLEMS:

% Equally suitable for large and small areas or
concerns
Y Low rental terms

% Virtually no internal wiring

[

(the ¢ peep-peep’ in the pocket), the only staff location system worth installing
Writz or phone for further particulars. We can be found in 10 seconds.

MULTITONE ELECTRIC COMPANY LTD., 12/20 Underwood St., LONDON, N.1. (CLErkenwell 8022)

47
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Gmn MAGNETIC TAPE RECORDER R

m FOR STUDIO PURPOSES .

Studez B 30

Sturdy and reliable operation, simple and unpretentious maintenance,
and with superb technical data. Tape tension adjustment by electronic,
tape balance. immediate start by direct tape drive. Full remote control,
Excelient switching technique. With only one type of tubes in the built-

in recording- and playback amplifier. Easy to transport and simple to
install. Weight only 32 kg (70,5 Ibs).

SXay 3P %,
T,
8 »

ISyt hy 2oy
R,
b33

DAt e

TECHNICAL DATA

Tape Speeds
38,1 and 19,05 cm/sec.
(15" and 7. 1/2/"'sec.)
Frequency Response
at 15" /sec., 30 - 15000 cps 4+ 1 to — 2db
at 7.1/2"[sec., 40 - 15000 ¢cps  +1 1o — 3db

Offer and descriptive leaflet on request,

A e 0 N OISO DANK S

Signal to Noise Ratio

at 15" /sec. 59 db
at 7. 1/2" [sec, 54 db
Wow & Flutter
at 15" /sec. + 0,1%, peak to peak
at 7.1/2" [sec. + 0,15%, peak to peak
.
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STORAGE TUBES
"ENGLISH ELECTRIC"

The English Electric Valve Co.,
consistent with their policy of keeping
in the forefront with new electronic
devices, have recently enlarged

considerably thelr Storage Tube
Division. Increased facilities and effort
are being applied to the development

and production of a number
of Storage/Memory Tubes, two of.

which are illustrated, and enquiries are
invited for special types to meet
individual requirements.

E702 Direct-view Storage Tube has a
useful screen diameter of 4 inches
and information can be displayed at
high brilliance (2350 foot-lamberts)
for one or two minutes. The persistence
can be controlled for 10 minutes
or more, or the display can be completely
B RITA N erased in 300 milliseconds.

E704 Island Storage Tube will store
about 500 bits of information and is
designed for analogue and digital
storage and for radar data handling
applications, where it gives improved
signal to noise ratio. The electrical
input and output may be applied
or taken out at the same or at
different rates; the two processes
may be simultaneous or
sequential.

Full details of these and other EEV
Storage Tubes will be sent on request.

AGENTS THROUGHOUT THE WORLD

ENGLISH ELECTRIC VALVE €0. LTD. (@ e bl B

API49
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the VEW
MOTEK-

DCOL

{Ragd Trorls Mark)

SOLDERING INSTRUMENTS
& ALLIED EQUIPMENT

WLUSTRATED

DETACHABLE
2" BIT MODEL
LIST No. 64

Protective
Shield
List No. 68

CATALOGUES HEAD OFFICE SALES & SERVICE

ADCOLA PRODUCTS LTD.

GAUDEN ROAD, TELEPHONES :
CLAPHAM HIGH ST., MACauIa);‘ 34;(;;
LONDON, S.W.4.

3 SPEED
TAPE DECK

Y Three-speed versatility gives
a playing time range of 2-8
hours fdouble play tape).

Y Improved record/playback
head gives frequency response
from 40 c/s-12,000 c¢fs at 7.5
i.p.s.

Y% Three speeds, pause control,
push button operation, acci-
dental erasure prevention,
accurate positioning counter

the NVEW
MOTE

3 SPEED
TAPE DECK

Patents pending

More and more manufacturers
are making Motek their first
choice for reliability.

Write for the Motek K10 leaflet-

MODERN
TECHNIQUES
Wedmore Street, London, N,19. Tel.: ARChway 3114
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POWER SUPPLY BY

e Y ]
THE =255

L 4

Specifically designed to satisfy the requirement for a
compact high-grade power supply at low cost, the
PP5 incorporates a unique electronic cut-out, protecting
outn both instrument and load, and is therefore ideal for

T MM .. SUPFLY TYFE PS5 developing and testing transistor circuits.
STABIISED DG

e Output continuously variable from 0 to 15 V
e Maximum load current 0-5 A

e Output impedance: d.c.—less than 0-01 ohms
a.c.—less than 0-2 ohms (up
to 100 ke¢/s)

e Ripple less than 1 mV peak to peak
® Dual range voltage and current meter

e Electronic cut-out adjustable from 50 to 500 mA

Nett price in U.K. £40

EXHIBITION
STAND NO, Cl07 Leaflet No. B102 available on request.

in their range of

LABORATORY GRADE
STABILIZED POWER SUPPLIES

ATILE <« LOW SOURGE IMPEDANGE « POSITIVE OVERLOAD PROTEGTION
PPl

hensive i h.t. and Lt
stabilnzed 0-600 V, 300 mA; 0—I50 V,
30 mA; 0-IS0 YV, SmA,twoél 4A a.c.
H.T. source lmpedan:e variable from 0.}
to 40 ohms
Artificial ripple injection

Nett price in UK. £150
Leaflet No. C60 available on request

PP3

Two supplies: 0 to 30 V, | A max.
Up to 60 V by series connection
Ripple less than | mV p.p.

Nett price in UK. £110
Leaflet No. C62 available on request

AM COMPONENTS LIMITED

INSTRUMENTS DIVISION [y
ROEBUCK ROAD * HAINAULT * ILFORD » ESSEX  TELEPHONE : HAINAULT 4444

IT/Ca



52 WIRELESS WORLD May, 1960

High quality material and dimen-

vs CERAMlcs sional precision are attributes of
u Bullers die-pressed products.
Prompt delivery at competitive

FOR INDUSTRY prices.

We specialise in the manufacture of —PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES ; PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

BULLERS LIMITED

MILTON * STOKE-ON-TRENT - STAFFS
o Phone : Stoke-on-Trent 54321 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
fronworks ;: TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C 4
Phone : Tipton 1691 Phone : MANsion House 9971

— = ems . m——

' KOLECTRIC AUTOMATIC
COIL WINDING MACHINES

Capacity—For one or more
coils, up to total length of 12
inches and 5}” diameter.

Type AlLB (25-50 SWG)
Type AX/LB (19-46 SWG)

The types Al/LLB and AX/LB can be supplied
with special revolution counters to stop the
machines automatically, in conjunction with
a solenoid mechanism on the A.C. motor,

when the required number of turns have
been wound. Ko Emlc |rb

Full details on request.

73 UXBRIDGE ROAD, EALING, LONDON, W.5. Jelephone:

Ealing 8322
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SILIGON
DIODES

== NULLARD
- 0A202

Generously rated

Wide temperature range
High back resistance

Ideal for automatic wiring
Rugged construction
ECONOMICALLY PRICED

Despite its extremely small size, the Mullard
Silicon Junction Diode OA202 will handle peak
currents of up to 250 mA at 25°C. Apart from
other favourable electrical and mechanical
characteristics, the OA202 is distinguished by
its cost which is kept at the lowest possible
level by very large scale production.

This all-glass diode is hermeticaily sealed and
really is a rugged device. It is made in exactly
the same way as the Government Type
Approved CV7040, whose. rigorous specifica-
tion includes temperature cycling, climatic
cycling, fatigue and shock tests, 1000 hour life
tests and high temperature storage.

See Mullard Semiconductor Devices

on Stand M559 at the

INSTRUMENTS, ELECTRONICS
AND AUTOMATION EXHIBITION

MULLARD -LIMITED - SEMICONDUCTOR DIVISION
MULLARD HOUSE - TORRINGTON PLACE - LONDON - WC1
TELEPHONE : LANGHAM 6633

@ MIS 142

Brief electrical data is given below. For further information
please contact Mullard House.

ABRIDGED DATA (AT 25°C UNLESS OTHER-
WISE STATED)

Max. peak inverse voltage. 150V
Max. peak forward currénte......o—... N S— 250 mA
Max. d.c. forward current. ..160 mA
*Average forward current (sinusoidal

input with resistive load).— ... ... 80 mA

Typical forward voltage drop at 30 mA.... . 09V
Inverse current at —150 volts:
Maximum at 25°C 0.1 A
Maximum at 125°C 10 BA
Ambient temperature range.....memww.— —S§ to+125°C
*Max. averaging time 50 millisecs.
(An alternative type, OA200, is available for lower
voltage applications.)

Mullard

industrial
semiconductors
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TELEVISION AERIAL |
COMPONENTS 4

DESIGNED FOR CONSTRUCTING _
BAND | & BAND Ili T.V. AERIALS

U
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS
Selecting at random from our new multi-page catalogue ;

@ Band Il Folded Dipoles (As illustrated). @ Mast Coupling Units for 27 Masts,

@ Reflector and director rod holders @ Insulators, Both Rubber and Plastic
: (As illustrated).

@ Masthead Fittings for 37, 17, 14" @ Alloy Tubing for Elements, Cross-
and 2" Masts. boom and Masting.

Send If- P.O. for the revised, fully illustrated catalogue to:

for stereo or

rl--------------
Superb equipment by -
]
]
|
1
|
: balanced,
: change giving
"‘onaural : on all speeds.
]
T R R I T P T T L Stereo Amplifier and Control

2 speed transcription

334 r.p.m. and 45 r.p.m.
Full I2in. turntable is

lathe turned.

nylon graphite bearings.

Synchronous
dynamically

warning light,

balanced.
Neon indicator onfoff

Unit Type S66.

motor Twin channel, delivering 7.5 watts

per channel with ulera linear
output stage. Inputs for P.U.,
Tape and Radio, sensitivity being
6 mV. Separate treble and bass
controls.

New

motor .
- .
K .,'— e e

r--l-----+-----l

L}
1
1
1
(]
[}
]
[}
]
]
]
)

-----.----.----I+-----------l‘
2
[
8
1
]
|
]
]
(]
(]
]
(]

-----.--------i--+l--.----------

Variable 3 speed motor.

For 334, 45 und 78 r.p.m.
Stroboscope fitted with ine
ternal light source. Syn-
chronous motor dynamically

resiliencly

mounted. Mechanical speed

4% variation

]
n [ ] -
Stereo Pickup Mark 111, : Stereo Pickup Type CS1.
Designed to accept both monaural ] Pick-up arm fitted with
and stereo heads. Adjustable for [l integral lifting device, The
heights of various turntables, Pick-up ’ pick-up head employs minia-
head specification identical with the ture ceramic units, frequency
Type CSL, ] range 20-16,000 c.ps. output
s 20 mV. with channel sapara-
R G ’ tio»‘ld of 20.25 d;;A Down-
A. R. SUGDEN & Co. i ward pressure grams,
) % (Englneers) Led., ] Diamond stylus. Will accepe
Market Street, Brighouse, Yorkshire. . Mark Il monaural heads.
[}
[ ]
sscsumusesssssannnsd
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Foxr thhe
closest approacih
to thhe

original sound

QUAD 11
Power Ampilitier

QUAD 22
Control Unit
EeAD

Electrostatic Loudspeaker

»"
=
QUAD 11

Control Unit

QU AD

THE ACOUSTICAL MANUFACTURING COMPANY LTD.
HUNTINGDON, HUNTS : HUNTINGDON 361
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MILLIAMPERES B C.

Anders Electronics supply meters very much
“a lg carre.” Tt is the speciality of the house
to provide non-standard—often quite excep-
tional—meters of all types without delay.

T

Avo, Crompton, E.A.C., Elliott, Pullin, Taylor,

Turner, Weir, Weston, and other makes :
Moving iron, moving-coil, thermo couple,
electrostatic : Square, circular (flush or pro-
jecting), rectangular or industrial : Any requir-
ed range, calibrated to B.S.89 : Catering for
any number—from individual meters to large
parties.

—— D

Standard range from stock.
Special meters 7-14 days.

Meters, Electronic and Test equipment to
individual specifications

nders
CtroniCS

103 Hampstead Road, London, N.W.1.
Tel.: EUSton 1639

Contractors to G.P.O. and Government Departments
DGI|Ministry of Aviation approved

May, 1960

RELAYS?

Everything points to

DEPENDABLE

Our wide range of relays have
one thing incommon—they are
manufactured to the highest
standards. Whether your need
is for Automation, Transistor,
Type 3000 or Type 600 Relays,
you can leave your specifica-
tions in our hands with
confidence.

Prototypes can be delivered
in 1/7 days, and quotations

for quantities and special
orders given on request to our
engineering department,
which is always available for
advice on special problems.

Please send your enquiries to:

DEPENDABLE RELAY CO LTD

8a Ainger Road Camden Town London NW3 Telephone: PRImrose 8161
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People can talk, but...

... the real critic is the Loudspeaker System

So often good High Fidelity equipment is restricted.
in performance due to the lack of a Loudspeaker
System which is capable of resolving the full quality
of the equipment as a whole. When selecting your
Loudspeaker System be really discerning and choose
GOODMANS—be sure of the reproducer your
equipment deserves—bring the performance into
your home.

Several Hng gfdel"ﬂ’ A.L[120... i s Price £29.10.0
Loudspeaker Systernis
g 4 A-LI1OO sss 12 watts Price £22.10.0

are available. The
most compact models  Each system is available in either walnut or mahogany special
are the popular—  hard wax finish. Full details are available on request.

r———— ————————— ﬂ
. delit | :
g el GOODMANS
I Manual. I
I WETTGE  cso00000000000005509090600A0006000000 i
| Address .o ] GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx.
I P | Tel: WEMbley 1200 (8 lines) Grams: Goodaxiom, Wembley, England
e ol .......... I Distributors in all countries.
I..._G:i Iiw_ __________ =J Europe's largest manufacturers and the World's largest exporters of High Fidelity Loudspeakers.
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Ol O-
IS THE REGISTERED e SolGReAT FHAT

THE WORD M - ,
AX." Q TRADE MARK ML L
OF |/4d FOROUR GENERAL

o O
OF DENCO (CLACTON) LIMITED T s o e

IT IS ALSO A GUARANTEE OF POUNDAGE CHARGE WE
j REQUEST SEND /4 IN

WORKMANSHIP & TECHNICAL PERFORMANTCE STAMPS.

MODULATED TEST OSCILLATOR MTO. |

¥ Provides a modulated signal suitable for I.F. alignment, also trimming
and tracking R.F. circuits.

¥ Frequency is continuously variable from 170-475 kc/s and 550-1,600 kcs.
¥ Suitable for the alignment of transistor receivers.

¥ Operates from a single 9-volt grid-bias battery (not supplied) which is
housed within the unit.

Y The case is manufactured from steel and is finished in sitver hammer. The
front panel is gloss black bearing white lettering. Dimensions are
5 I/16in. x 4 1/16in. x 3in.

% Supplied with full operating instructions.

PRICE £3/17/6
PLEASE SEND S.A.E. WITH ALL ENQUIRIES.

DENCO (CLACTON) LTD.
(DEPT. W.W.)

357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

FOR FINE INSTRUMENT WORK

WISE MEN USE...

WolfF

FElectric
SOLDERING IRONS

Whenthe work requires

more than usually accur-
ate soldering, the Wolf 92
Sotldering Iron Is just the Job.

Welghing only 3 ozs., this model by
virtue of its extreme lightness, perfect

balance and sturdy construction, plus
rapld heat-up and constant temperature Is
ideally sultable for all Intricate Industrial and
amateur requirements.

Type 92 Lightwelght £1.4.8.
>y

Send for full details of complete ran.ge to

WOLF ELECTRIC TOOLS LIMITED

PIONEER WORKS, HANGER LANE, LONDON, W.5.
Tel: PERIVALE 5631.4




May, 1960 ) WIRELESS WORLD 59

New 5x3
ELAC

elliptical
speaker

MODEL 35G 6,500 gauss 18/6—p.T.5/11
MODEL 35C 8,500 gauss 21/6—P.7.¢/n

§§§j;§§§§§§

\\\\\\\\\ THE IDEAL UNIT FOR
§§\ TRANSISTOR PORTABLES

The outstanding feature of this unit is its excellent
performance in relation to its size. While providing a
better space factor than a typical 4in. round unit, it also
shows a considerable improvement in overall response and
sensitivity. Both models can be supplied covering a wide
range of voice-coil impedances and response characteristics

to meet the special needs of the set designer.
\ Nominal frequency response:
150 cycles—8,000 cycles.
%-\\
N
N \ ) A
VN

m ELECTRO ACOUSTIC INDUSTRIES LTD.
> "'Ac Stamford Works, Broad Lane, Tottenham N.15.  Te/: Tottenham 0505/9

i
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RESISTORS

Miniature
Electronic Components

LE.A. Exhibition,
Olympia,
STAND S§.865

ARDENTE ACOUSTIC I
8-12 MINERVA ROAD : LONDON 1 NW10 =

= e

00000000000 O

o o
[

o o

: Phoenix:

o o

000000000000

EYELETTING and light
PUNCHING MACHINES

AUTOPHOENIX No. 6A. A new and im-
proved air-operated machine for the auto-
matic insertion and closing of eyelets. The
deep throat, high vertical gap and projecting
base make this an ideal machine for the eye-
letting of components in radio chassis even
in the closest corners and, of course, for
spinnings, cylinders and plastic mouldings.
Itcanbesupplied with built-inair compressor.

We manufacture a large range of hand and automatic
Eyeletting and Piercing Machines and also stock eyelets
which we can supply in small or large quantities.

Full illustrated brochure of the *‘ Phoenix *’ machines,

write for leaflet W.W.2.

HUNTON LTD.

PHOENIX WORKS, 114-116 EUSTON ROAD,

LONDON, N.W.1
Tel.: EUSton 1477 (3 lines) Grams.: Untonexh, London
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Sy =p (l GECALLOY TOROIDAL GORES

for high quality inductors

GECALLOY CORED INDUCTORS HAVE THE OUTSTANDING QUALITIES OF:—

l. High stability of inductance with time. 5. Low temperature coefficient of about
) - 120 parts/108/°C,
2. Magnetic stability, i.e., Small change of

inductance after subjection to saturation & Tl B e coefficient] of

fRgeEiBity. frequency when used in a tuned mesh with
3. Low loss—high Q. a polystyrene capacitor.
4. Low harmonic distortion. 7. Negligible external field.
DIMENSIONAL DATA
CODE | OUTSIDE DIA.|INSIDE DIA.| THICKNESS CODE [OUTSIDE DIA.|INSIDE DIA.| THICKNESS
MM MM MM MM MM MM
629 2040 1270 | 635 GlB 50-50 3000 | 10-00 || nom. .
G3l 25-40 12:70 12-70 G2 58-00 35-:00 | 17-50 12.25
632 31-80 | 1590 952 G6 7000 | 4600 | 2000 (50,90
G33 3300 | 2220 1000 ||NOMA [Go 80-00 2800 | 2900 140
G3 3810 | 2600 10°15 12 G 60 12-:70 762 475
G34 4000 | 2600 12:00 == G59 | 2032 12:70 | 6-35 ||NOM.u
Ga 4250 | 2800 8-60 -4 G58 | 2286 13-97 7-62 14
GaA | 4250 2600 | 14-50 a0 | 657 2692 (473 | it-18 | 23
G8 47-00 29-00 1550 GS6A | 33-02 19-94 | 1067 125
Gl 50-50 30-00 17-00 GS6 33.02 19:94 118 140
GIA 50-50 30-00 13:50 || GSS 34-29 2337 889

M ccicils ¢f range available or. request.
GECALLOY CORES ARE IDEAL FOR:—
Filter Applications — Audio Frequency Tuned Circuits — Choke Coils — Transistor Invertor
Transformers — Interference Suppressors.
Stabilising Chokes for Fluorescent Lamps used at Audio Frequencies.
Inductor Design and Winding Service available if required.
Polystyrene capacitors are available for use with the toroidal cores.

SALFORD ELECTRICAL INSTRUMENTS LIMITED
TIMES MILL - HEYWOOD - LANCASHIRE Tel: Heywood 6868

London Sales Office: MAGNET HOUSE KINGSWAY W.C.2 Telephone: Temple Bar 4668
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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of the S different sized bits €
with the | Precision iro?. ‘\
creates the most versatile s
soldering tool yet opro- —
duced. Bit sizes of .040in.,
3/32in., 5/32in., 3/16in. and
3/16in. heavy duty com-
plete the range.
FINGERTIPCONTROL,
sharp, regulated heat, en-
sures a quicker better job.
Model C.240 (230/240 volts)
illustrated, is available from
the usual wholesalers or
direct from the manufac-
turers at 29/6 (complete
with: one bit). Other
models for voltages rang-
ing from 6 to 230 volts
also available.

Stands as illustrated at 12/6.
(ALL PRICES SUBJECT}

SEND FOR DETAILED CATALOGUE TO

AINITIEIXI
7/8 ldol Lane, London, E.C.3

Phone: Mansion House 2716

Our wide range of capacitors, incorporating all the latest
developments, are described fully in these new leaflets. . .

SEND NOW for COPIES

DALY has succeeded In maintalning full capacity
values and working voltages in more compact
designs, specially suited to ultra modern
equipment :(—

PHOTO-FLASH EQUIPMENT o DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMPLIFIERS o D.C. POWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT
TEST GEAR

CAPACITORS

Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,\
THE GREEN, EALING, LONDON, W.5, Phong: Ealing 3127-8-9. Cables: Dalcyon, Londom
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e BISHOPS
HITCHIN STORTFORD

[
LUTON °
HERTFORD

i @
CHESHAM BRENTWOOD

ST. ALBANS

0. OO

.CRYSTAL
PALACE

~riede

Thousands of ‘‘ Super Comit '’ Aerials are providing perfect
T.V. reception in the Greater London area alone. It resonates
on both bands without adjustment. It can be fitted out of sight
in any room at no installation cost. The ‘‘Super Comit ' Aerial
is much more sensitive than set-top models—and balanced signals
are assured over a much greater area. Supplied in untarnishable
** LUSTRE GOLD "’ and Cream finish. (Waterproof and therefore
also suitable for exterior fixing.) Retails at 22/6d, or with fitted

il |

M']l“ .M” i |u|. L

il

Wi

e
o ol W 5 h l““ | AHM; i MWI”{, ,;‘p i "]l

THOrnton Heath e TELECRAFT LIMITED
19123 Quadrant Works, Wortley Road, Croydon, Surrey.
Depots: BIRMINGHAM ' SOUTHAMPTON - WAKEFIELD

Co-axial plug 25/-.
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Your copy of Gardners *“S{M "

163 Mains transformers for valve
and contact-cooled rectifiers, audio
output transformers and chokes and
fully described in Gardner’s new
“S8/M ™ Catalogue available on re-
quest.

Electrical characteristics, dimen-
sions, weights, fixing centres and
prices are fully described in this new
publication which includes the latest
additions to the Solent range (to
BSS 2214 group 10/55) and the high
performance but inexpensive ““Mini-
ford ”” range. Typical frequency res-
ponse characteristics are also given.

Catalogue can be obtained now by writing to
GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants.

telephone Christchurch 1734

LONDON'S LEADING STOCKISTS OF

EQUIPMENT -

ACCESSORIES - MATERIALS

MASTERLINK TAPE UNIT M2A
AND COLLARO ““STUDIO" DECK

Build your own Hi-Fi Tape Equipment using
our tape pre-amp and the new Collaro deck.
INC. PRICE £44. Carr. extra.
Complete with instructions.

The M2A is complete with external power-
pack and is also suitable for use with Wearite
and Brenell decks. C.C.I.LR. Characteristic.
PRICE 27 Gns. Plus P, & P. 4/-. Ledflet on
request..

PNEUMATIC LID STAY with pressure

adjuster. Heavy duty, 10/— complete. P. & P. 1/6.

SIMPLEX TIME SWITCH
200/250 v, 20 amp. Fitted with Smiths Electric
clock. Price 69/6. P. & P, 3/3.

T~ SPECIAL OFFERS! ™~

{. Mains Transformer 550-0-550 v. {50 mA.
6v.3A,4v.3A, 110v, Primary £I.
2. Mains Transformer (Potted) 350-310-0-
310-350 v, 220 mA. 6.7 v.5 A, 63v. 3 A,
63v. A, 5v.3A,6v.3A,63v.|A,
230 v. Prlmary Size 7, m hlgh x 5}in. x
4in,, £2/10. P. & P
3. Mams Transformer eyrad Drop
through Shrouded, 250-0- 250 v, 100 mA.
6.3 v. 31 A, Tapped Primary 200-240 v.

18/9.
. Choke |0H 250 mA. Potted '' C '’ Core,

. Choke 20H 50 mA. Potted, 15/-.
. Choke 16H 120 mA. Potted *' C '’ Core,

20/-.
. Choke 5H 100 mA. Potted, 5/6.
. Choke SH 300 mA., Potted, 12/6.
. Rectifier 300 v, 300 mA., 13/6.
0. R.F. Chokes 4MH Pot cored 7/6.

GOODS SENT TO ALL PARTS OF THE WORLD
JASON CONSTRUCTIONAL KITS LARGE STOCKISTS OF
AUDIO GENERATOR AG.I0. Capacity COMPONENTS & EQUIPMENT

tuned Wien bridge gives good stability from

10 c.p.s. to 100 kcfs. sinefsquare wave output. by well known Manufacturers including :—
Kit £14/5/-. ;Et.LBI.NGMLETAL PROD}JCTS ® AVO. o
-LEE
OSCILLOSCOPE OG.l0. Push-pullscanon e DUBILIER ..E:|LE’LG.NMQ.RgghY1§2':
X and Y plates with an X bandwidth of 10 c.p.s. MULLARD o PAINTON e T.C.C.
to 1.5 Mcfs. + 1dB. Kit £22/10/-, ® WELWYN o WESTINGHOUSE.
STABILIZED POWER PACK PP.IOM
and PP.20M. The PP.10 is rated at 75 mA. 4 x 45)(14.5 ESII;pmﬂE:\I:ER CASES9 5
and the PP.20 at 175 mA. Both have low 5 x 5 x 8in. Sloping Front 14 11
output impedance and are complete with 6 x 6 x 12in. Sloping Front 24 9
metering facilities. PP.IOM kit £19/-/-. 4 x 4 x 2}in. Rectangular 6 8
PP.20M kit £22/10/-. 6x4x 35n Rectangular . 8 10
ATTENUATOR AA.I0. Calibrated in dB 8 X 6 x 3in. Rectangular ... 1o
E:vingl any reading between IdB and 110dB. :g : ; : %.?A"Al}:rc':a";g:l:l' €l Ii 3
e %5 RSETRS [L4S (ks 12 x 7 x 7in. with Alum. Pane TR
CRYSTAL CALIBRATOR CC.10. Com- 14 x 7 x 7in, with Alum. Panel .. £115 9
plete with crystal oscillator and audio output, 14 x 9 x 8in. with Alum. Panel .. £2 5 8
so that signal generators in the range of 100 16 x 9 x 8in, with Alum, Panel .. £2 9 &
kefs.-200 Mcfs. may be accurately checked. 16 x |l x 8in. with Alum. Panel . £216 8
Kit £16/19/-. 19 x {1l x L0in. with Alum. Panel ...... £3 310
VALVE VOLTMETER EM.I0. A . four ALSO FULL RANGE OF CHASSIS
valve bridge circuit, Mayhbe used asﬁ general Chassis and Case List Free on request.
PI‘TPO'SE meter since there are. ranges ROTARY wAFER s
including D.C. current ranges. Kit £18/10/~ A.B, Metal and N.S.F. Made tovovrld.'e‘SHPErisce List
W.lIl WOBBULATOR KIT. Produces a free oa resuest.

frequency modulated signal for alignment of
F.M.JAM, including 465 kecfs. LF. & T.V.
Sound and Picture channels. £14/19/-.

w4 TELE-RADIO (1ss2) LTD

from stock. Car- 189 LDGWARE ROAD LONDON W.2

riage charged extra

66 Page Catalogue Listing over 800 Items of
our extensive stocks, If- plus P, & P, éd.

Qur only address, @ Few mini.irom Marble Arch @ Open alt day Sat.
at cost. J Well-equipped demonstration room @ Phone: PAD 4455/6, |
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INSTRUMENTS

\ THE NEW SYMBOL OF
1 SUPREMACY IN THE

1 INTERNATIONAL FIELD
1 OF ELECTRONIC

| INSTRUMENTATION

This new trade-mark symbolises the Cossor approach to your problems
—you will see it on a wide varlety of instruments: slgnal generators, L CR
bridges, voltmeters, amplifiers, transducers, transistor testers, and a
host of other equipment of advanced design, as well as oscilloscopes.
It is your assurance of a flexible outiook brought to your problems, and
of objective technical advice. It Is the badge of an after-sales service
I equally concerned with you in the successful solution of your problems
by Cossor instruments.
1t Is your invitation to come to Cossor for the best possible electronic
I tools and service.

Gossor Instruments Ltd

COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5, ENGLAND
Telephone: CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone,
Londun. Cables: Cossor, London. Code: **Bentley’'s Second"

ISP 50856

D
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LEVELL| PORTABLE INSTRUMENTS
TRANSISTOR TESTER

TYPE TMS
- mw"mf ey . & Measures the current gains of PNP and
t" " 1 ,,":’uf:’, % ”’ “ NPN transistors, the values of resist-
" 7% ‘ "" ances, and the leakage currents of diodes,
transistors and low voltage electrolytic
el condensers.
Collector Current Ranges: 0.5, 5, 50
"""" ' 500 mA.
". Current Gain Ranges: 100, 250, 500.
At TRy (P RPN 5307 4 2000 4 Resistance Ranges: 0-50k(Q, 0-500kQ.

Price with batteries: £17-°°
A.C. MILLIVOLTMETER

TYPE TM2A
o tisa (LEVELD) TRANSISYON & € VOLTHEYES YU T34
Measures 50uV to 500V on 12 ranges. Response ; VoL TS B i v ¥ we e % b % w
4+ 0.1dB from 30 ¢/s to 30 kc/s. High input
impedance. Output for C.R.O. Gain up to
80 dB available with 2 V. output. Low noise
level. Low microphony. No hum.

Price with batteries: £36 . o . o

LEVELL ELECTRONICS LTD.} ‘
1¢-12, St. Albans Road, Barnet, Herts.
Telephone: BARnet 5028

Wide range and variety of CERAMIC TRIMMERS

High Stability in most
exacting conditions.

Are being increasingly incorporated
in electronic equipment owing to
their VERY COMPETITIVE prices,
HIGH QUALITY and RELIABILITY.

Samples and Catalogues available on
request.

STEATITE  INSULATIONS
L1D.

31, George Street, Lozells,
Birmingham 19.

Telephone: NORthern 8357/8.
Telegraphic address: “ Steatite-B’ham, 19,
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All for 2 i
TRANSFORMERS CONTINUOUS RATING. Shor. Rating Transtormrs aito svatlame

@0
(=]

5V A ...
4V 100A ... £8 5V 5,000 A €110
60V TA .. €8 25V 5,000 A ..

110-120 V 4A ... £ e B -

v 40A ... £8 4V 5,000 A ..... .. £94

:” 3gﬁ g 2v 10,000 A .. £98

24V 0A O £lo 35V 20,000 A .. £127

gg\\j }g: ::g 2V 30,000 A ... £13)

SV 190A €l 0V 2,000 A .. £103

llo-ligx {g: . c:s 10V 1,000 A .. £59
it

5V 300A .. £20 v 900 A £55

6—:§¥ 'Zgﬁ c:o 10V 500 A £38
... €40

13V 100A €16 v 300 A .. ... £28

7 |o.|s.;g¥ .88‘ gz 20V 800 A .. . £80

A L.

102030V I00A ... £33 5V 1.000 A £39

110 Vcentretapped 25 A ... £28 2v 1,000 A £90
6-12-18-24-30 V 1A €14

TRANSDUCTORS THREE-PHASE
SATURABLE REACTORS TRANSFORMERS

% i Input 400/440 V.

Saturable Reactors for con-

40V 60A 3-ph 35
trolling AC loads from .5kVA 230V 50 A 3-||;h::: :18
to 300kV/:. AcAvanIa:JIe flor 110V [00A 3-phase £90
all srapiEPRE [E PR volc 4V 5000 A 3-phase £130

ages, single-phase and three-
phase. Standard DC control
volts; 12, 24, 36, 110 and
240 V.

These and other Trans-
formers can be supplied for
3-phase, 6-phase and |2--
phase Rectifiers.

VOLTMOBILE ;i3 rkansrormers

Range from Zero Volts to 69 above Supply Volts in 64 steps.

Change per step 1.69%,. ON LOAD SWITCHING
VOLTMOBILES can be used Single Phase Units 240 V 420V
by themselves or in the prim- 15 A £26 £36
ary of another transformer to 30A £37 £48
give very fine changes of 60 A £67 £79
output. 100 A £99 £119

D-GMOBILE RECTIFIER SETS

For 240 V AC. The larger outputs are available for 3-phase supply.
Full 1oad DC Volts and Amps are stated.
Prices are without Meters and Regulators.

6V I5A .. 36V 20A ..

12V 10A .. 36V WA .

12V 20A . bV A ..

12V 30A . Hov S5A ..

12V 60A . HOV I10A ..

12V 105 A Hov 15A

12V 210A 110V 20 A

12 V 1,000 A 1Hov 25 A
24V 12A 2%V 6A ..

24V 20A 250V 10A ..

24V 30A 250V 15A ..
24V 60 A 250V 20A

24V 105 A

24V 200 A Built to order—Ammeters—Volt-
24V 750 A meters — Rheostats — Stabiiising
6V 10A Circuits—Chokes—Variacs,

SPECIFIC ENQUIRIES are Invited for HARMSWORTH TOWNLEY & Co.
Transformers and Rectifiers. We specialize 9

in HEAVY CURRENT EQUIPMENT. 2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069
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RADIO * TELEVISION ' TRANSMITTING & INDUSTRIAL TUBES
7Y ““RADIO ™
E-_P orT WALRAD
. Tr, S—IUBE

ALL TUBES OF BEST BRITISH

AND CONTINENTAL CURRENT
PRODUCTION, BRANDED AND k
BO XED “WALRAD"”

LEADING BRITISH MANU-
FACTURERS' PRODUCTION
ALSO AVAILABLE WITH §
i THEIR OWN BRAND & BOXES %

LOWEST
RI

ALSO IN STOCK
LARGE RANGE OF
AMERICAN TYPES

CES
" WALMORE ELECTRONIC

PHOENIX HOUSE ° 19-23 OXFORD STREET * LONDON - Wi

Telephone: Cables: Telex:
GERrard 0522-3 VALVEXPOR-LONDON LONDON 28752

o i B8 1 i

‘‘An intelligent guide to a profoundly

important technological evolution.”
THE DIRECTOR

ELEGTRONIC  GOMPUTERS

Principles and Applications
T. E. Ivall

]
-
!A
-
3
g
o
3]
§
3
-]
L3

A non-mathematical introduction to the operating principles

3 of electronic computers, primarily written for technicians,
2ND EDITION engineers and students with some knowledge of electronic
! or radio techniques. Both digital and analogue computers
are covered, there is a chapter on recent developments and

finally the evolution of the more ‘ intelligent *’ machines of

the future is discussed.

25s. net by post 26s. Published by

from leading booksellers 1liffe & Sons Ltd. Dorset House Stamford St. London S.E.1
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50 YOU THINK
GOSSO0R SPEGIALISE
ONLY IN 05GILLOSGOPES

then study this

transistor tester—and
know your transistors
as well as your valves

P R

" cmmmia gl

2 3
The outstanding advantages of this Cossor e
Instrument are its ease and quickness of

operation, You can obtain in a matter of

tessor INSTRUMEN S (+0
ranﬁ%?&ﬁliggsﬂ
minutes all the major parameters of all but
the highest powered transistors—and with
high accuracy, {tis very useful for checking
the ‘slopes’ of high gain crystal amplifiers
and power transistors, and also for match-
ing transistorsin push-pull circuits, Crystal
diode tests also can be carried out by using
the facilities provided for Collector Turn-
over Voltage measurements.
Make transistor checking as easy as

valve checking with this Cossor Transistor

Tester.
e
-
A
H | Cossor Instruments Ltd
N [ | COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5

- Telephone: CANonbury 1234 (33 lines)

e tess
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Technical Editor:
R. E. COOKE, B.Sc. (Eng.)

PRICE 10s 6d (115 6d post paid)

Published on the I5th December, 1959,
7,000 copies had been sold and dispatched
by the end of February, 1960.

Here are a few reactions . . . .

cord Revieyw

- 6. this js most

ve been

Other Books by G. A. Briggs still available :
LOUDSPEAKIERS 5th Edition
SOUND REPRODUCTION

PIANOS, PIANISTS & SONICS 10s. éd.

Available from many radio dealers and booksellers ;
but in case of difficulty direct from

St em
would sij)j hg' t :w::e t
a

bl’al

19s. 6d.

Wharfedale

WIRELESS WORKS LTD
IDLE BRADFORD YORKS

pshan'cally

rice jt
n.

(20s. 9d. post paid)
17s. 6d.  (18s. 6d. post paid)

(11s. 6d. post paid)

Tel: Idle 1235/6
Grams:
Wharfdel, Idle,
Bradford

May, 1960

seeing
_is believing

l

A stable signal of very low harmonic content within
the frequency range 10 c/s to 120 kc/s, plus direct
reading: these are two outstanding advantages of
the Wayne Kerr Audio Signa! Generator Type S121,
This is a high grade laboratory instrument designed
for use with circuits under test, development or service
conditions. The output frequency is clearly and
accurately shown and the amplitude remains constant
to within 0.2dB at any setting, with a particularly
low level of distortion. The unique dial display is
designed for simple, rapid operation, permitting either
the selection of major intervals by means of switches
or the continuous fine control of frequency on an
open horizontal scale.

Two outputs are available: 0-30 volts at high im-
pedance and a 600-ohm attenuated output covering
the range +10dB to —70dB on a reference level of ImW.,

For all these significant features, this is a compact,
light and portable piece of equipment which combines
high precision with great practicability. For these
reasons the Wayne Kerr Audio Signal Generator is
approved for Armed Services’ use under the inter-
Service reference No. CT416.

The Wayne Kerr Audio Signal Generator is fully des-
cribed in Information Service Leaflet DSI2I, copies of
which are available on request.

WAYNE KERR

Audio Signal Generator S121

THE WAYNE KERR LABORATORIES LTD.,
Sales and Service, 44 Coombe Road, New Malden,
Surrey. Telephone: MALden 2202

@ WK?
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Brenell per fOl’l‘“Ol‘lce e o o As soon as you see a Brenell you'll be impressed.
Youw'll be impressed with its outstanding design, its contemporary styling . . . its neatness in construc-
tion . . . its compactness . . . with every control conveniently placed for simple operation. As soon
as you hear a Brenell its startling realism in performance over a very wide frequency range will convince
you of its exceptional capabilities. Seeing and hearing Brenell in action is of urmost importance

to the keemest listener—it sets a standard which few manufacturers can equal at the price.

BRENELL MK. 5 DECK 28 GN8

BRENELL MK. 5§ RECORDER 64 GNS

BRENELL MK. 5 RECORDER. Incorporating the famous Mk. 5 Deck. 4 recording  Exhibitors a: the
speeds, 13, 3%, 7 and |5, giving exceptionally wide frequency range. Permits use
of 84 in, reels (3,600 ft. of D.P. tape at I3 i.p.s., plays over 12 hours): 3independent
motors (B.T.H.): Foolproof Interlocking controls: Instant stop without spillage:
Pause control: High quality amplifier: Recording level indicator: Monitoring
facilities: Azimuth head adjustment: Provision for extra sound heads: Fast rewind
of the model you are interested in. (1,200 fe. In 45 secs.). Coloured signal lighes. Price, including 1,200 ft. of tape,

Hrenell

The following unlts can be supplied as separate items: Tape Deck, with provision
Sole Manufacturers: BRENELL ENGINEERING CO. LTD., 1A DOUGHTY ST., LONDON, W.C.1. Telephone: CHA 5809 and HOL 7358

Send now for complete details

for extra heads, 28 Gns. Complete record/playback amplifier, with power unit, £24.
Stereo/rec. playback (including mounting rack), £93.16.0.

The very latest! 3-Star stereo rec./playback, 89 Gns. or with two microphones, 95 Ghs.
NEW YORK ° JUNE 1860

BRENELL PERFORMANCE IS TRUE-TO-LIFE PERFORMANCE
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| WEYRAD P.50 TRANSISTOR COILS
AND I.F. TRANSFORMERS

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/IAC M.W. OSCILLATOR COILS.  For
176pF TUNING CONDENSER .................. PRICE  574d.

P50/2CC Ist and 2nd LF. TRANSFORMER. :
470 Kcfs. OPERATION. “ Q" = I50......... prICE 577d.

' P50/3CC 3rd I.F. TRANSFORMER. 470 Kcfs ,
: OPERATION. “ Q" = 170 .coet weevvvreanns rrice 670d.
/ RA2W L.W. and M.W. ROD AERIAL 6in. long,
\ flying-lead connections. For 280pF TUNING /
CONDENSER .....ccc. cveveeeeeerireraeessasaenens price 1276d.
LFTD2 DRIVER TRANSFORMER. Split Secon-
dary Type, semi-shrouded. With 6 connecting
BAES ovvareraeeessesessrenentereeseseesessentessesaneens PRICE 976d.

PCA| PRINTED CIRCUIT PANEL, 23 x 8}in. ready drilled with component positions and references printed
@1 R ebodatoonass Abonn000oonadBaGEHEE0IOREAA0000 - - ac0adiBac0ato0ncaa0000Cad SIBaa0N0c ERROG00NC 01 COCE SEOOEaTaE coT0TT

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR
LONG AND MEDIUM WAVE SUPERHET  ..oooiiiriiititisierieresseseseesessessesseseesseneesessaeseeeneesseseseeas prRICE  270d.

ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET

pricE  976d.

A service for Designers

The possibility of a component change —due to shortage of supplies,
increased costs or fallure to meet specific conditions —is a problem facing
every designer of electronic equipment. However, one basic component can
be ‘tailor-made’ from the start, for LAB will supply the precise type of

/ Resistor required, ex stock and at the right price. Write for full technical
data, prototype samples and price schedules to:—

THE RADIO RESISTOR CO. LTD.,
50 ABBEY GARDENS, LONDON, N.W.8
Telephone: Maida Vale 0888

! OHMIC TOLER.-
CARBON | WATTS l RANGE ’ ANCES &+

Solid +1 &2 10—I0M 5% & 109%
Cracked 1/30—20 |—500M 5‘7 & 109,
*High Stability 1/10—3 |—50M 0.5%1 %2%5%
Variable 3 5K—2M
V. High Resistance 1—3 SOM—(013 |59 & |0%
V.H.F. (Rods & Discs) | §/10—1 10—1iK 1% & 29%

WIREWOUND
4. Rheostats 4500 10—I18K —
_8,. Vitreous 3—500 1—I50K 1% 2% 5%
9

ONCIEE

Cemented 1—I5 1—25K 5% & 10%

SEA W !
‘1' y: ‘
: 7 7 Y ) 4
. Metal oxide | j4—2 100—4.2M 119 2% 5%
*The ubiquitous blue (1%) grey (2%) '* HISTABS "
z’m“" Do you KNOW L
THAT Rheostats (4) can be made up in twos o® s
) and threes on a common spindle, » 4
~JmD— <AB]Y
THAT the whole of the vast range ok
shown under (3) can be delivered ex W
stock in all Preferred values,
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SO YOU THINK

COSSOR SPECIALISE ONLY

IN OSCILLOSCOPES

v

then study this fully
screened signal generator
150 kc/s to 390 Mc/s
for £21

This work-a-day Cossor Signal Generator
gives a wider frequency range and higher
accuracy than any other general purpose
instrument of comparable price. The accuracy
is £1% up to 33 Mc/s and +2% for hlgher
frequencies. The signalis available modulated
by the internal audio frequency oscillator or
alternatively external modulation may be
applied.

As befits a general purpose instrument,
the Cossor Signal Generator is built of high
grade materials so that it is durable and re-
liable under all conditions of service, and is
easy to operate.

See this and other Cossor instruments at
Stand E212, 1.E,A. Exhibition.

—_
A
2t
‘ Gossor Instruments Ltd
- COSSOR HOUSE. HIGHBURY GROVE, LONDON, N.5
g Telephone: CANonbury 1234 (33 lines)

BP I0eba
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a high-quality, miniature,
in-line, digital display tube.
The XN1 NUMICATOR displays digits from O to 9

(or other symbols such as “+’ or “—’* or fractions
if required) clearly and brightly. It operates from a
minimum voltage of 180 v. D.C. and at a current of

approx. 2mA,

May we show you the HIVAC
NUMICATOR and other HIVAC
Ranges of cold-cathode tubes, sub-
miniature valves, neon indicators
and filamentary lamps and other
special types, including working
demonstrations of major applica-
tions of cold cathode tubes to pro-
cess control and automation, at the
L.E.A. EXHIBITION, Olympia, May
23-May 28, on

Stand No. F.261

N r Our Technical Service

Department is ready to pro-

n m 0 vide further details on
application.

A Member of the Automatic Telephone & Electric Group
Stonefield Way, South Ruislip, Middx. Telephone: Ruislip 3366.

PN.I

Lo A

MULTI-WAY MAINS VOLTAGE SELECTOR TYPE B 27900l

14 POSITIONS! 90, 100, 105, 110, 115, 120, 130, 200, 210, 215, 220, 225, 230, 240 VOLTS.

BLACK P.F. MOULDING.

Send for full details Including circuit information to s=—

THE McMURDO INSTRUMENT CO.LTD - ASHTEAD : SURREY *Tel: ASHTEAD 3401

5649
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Measure dc currents 0.3 ma to 1 ampere with
' No Breaking of Leads
No DC Connection
No Circuit Loading

D € MILLIAMPERES

2w i1 )'n’ sereier

SPECIFICATIONS

Current Range: Less than 0.3 ma to | amp, 6 ranges.
Full scale readings from 3 ma to | amp; 3 ma, 10 ma,
30 ma, 100 ma, 300 ma, | amp.

Accuracy: +3% +0.1 ma despite line voltage varia-
tions of -10%, probe closure, ageing or Earth’s
magnetic field.

Probe Inductance: Less than 0.5 gh maximum.
Probe Induced Voltage: Less than 15 mv peak.

Effects of ac in circuit: Ac with peak value less than
full scale affects accuracy less than 29, at frequencies
different from the carrier (40 KC) and its harmonics.

Power: 115/230v -+ 109, 70 watts.

HEWLETT PACKARD

428"

Clip-on

Milliammeter

Think of the measuring convenience, time
saved and accuracy gained when you don’t have
to break into a circuit, solder on a connection, or
worry about probe loading.

With the new -hp- 428A Milliammeter and its
new probe, you literally ¢ clamp around ” and
read! You get maximum accuracy because there
is no effective circuit loading from the 428A’s

dc probe. The instrument easily measures dc

currents in the presence of ac. And insulation is more than adequate
to ensure safe measurements at all normal voltage levels.

Size: Cabinet mount, 74in. wide, 114in. high, §4tin.
deep. Weight 19 pounds. Rack mount 19in. wide, 7in.
high, 124in, deep. Weight 24 pounds.

Probe Tip Size: Approximately 3in. x %in., Wire
aperture diameter %in.
Price: delivered U.K. and" exclusive of duty-where
payable.
£195 (cabinet mount)
£197 (rack mount)

Continuous progress in design may affect the above
specification which is therefore subject to change
without notice.

LONDON - N.I9

LIVINGSTON LABORATORIES LTD.

RETCAR STREET Telephone : ARChway 6251
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PLAN your visit to | \ M/A
LONDON v
23-28 MAY

May, 1960

TRULY REMARKABLE
BRITISH INVENTION!

ramdeck

GRAMOPHONE TAPE RECORDER

Instantly turns your gramo-
phone into a first class Tape-
Recorder. You simply slip it
on to your turm-table and you
are ready to record direct
from radio or microphone. ..
the voices of your family . . . radio
programmes . . . your favourite
music—and yuu can mslanlly play it back
thr rough your one or radio
WITH LIFELIKE FIDELITY Gram-
deck now brings full tape-recording and
playing facilities to every gramophone
owner, at little extra cost.

AUTOMATIOPH\

L/ Special Moving GCoil
Microphone and
Tape Extra

EASY TERMS

£13-12-0

ex hibition

@Plays at 73in. per sec.

Over 500 exhibitors from

Other speeds if desired.
@ Uses standard tapes.
@Erase head, Fast motor

WORKS ON ANY RECORD-
PLAYER OR RADIOGRAM

2 itai re-wind or hand re-wind. ** Real hi-fi results,” Bcller than many so-
Austria Great Britain .l,r,ulan,t,ly play.;, back | called hi-fi recfon‘ers 00 hhes:lare (yplclal
4 t comments O am t C journals,
Belglum Holland ,a’d?z,g Eramotione o his wonderful ne:rusmv:rfh::n ral:la(::s thl:(
H any gra OWNer ¢an now a Super -
Czechoslovakia ltaly e B e E A ly good tape-recording facl}lhis to e:;lsung
5 £i 1, {
Denmark Poland | THAT MAKES MICRO- EP Beruil phovaction of fhe, uaue o
H V! A ES T,
East Germany Switzerland FOR VISCOUNTS AND Send for &'&"lﬁﬁ;"fﬁ'ﬁ.yfﬁ’nefs i
France United States BRITANNIAS enurely without obligation. :

West Germany

: Inxcn;gqsk—sxlm_:algj. . why T?I".l earzt_hd:g :
. 2 no one think of it before "—
o L Y M P I A L o N D o N § REBSl?er lhan many so-ca"ed hi-fi rz-é
® corders . . "mI;ust r dzlll\'&;/‘ll?gi‘fg:
) - excellent value.” — .
23-28 MAY 1960 CINE WORLD.

Open 10 a.m.—6 p.m. daily Admission 5/-

FREE BOOK—POST NOW
Season Ticket 10]- | FREE_BOOK—_POST NOW |

I would like to know how to turn my gramophone
n’nlo a first-class tape-recorder . . . please send me
the Gramdeck Book—FREE and without obligation
(Write if you prefer not to cut coupon).

ADDRESS

Further details from
Industrial Exhibitions Ltd.,
9 Argyll Street, London, W.1 I

LARGEST ;E )romdeck

) GRAMOPHONE TAPE RECORDER
IN THE WORLD! :

(Dept. WW/805), 20 WRIGHT’S LANE, LONDON, W.8
GRAMDECK TURNS A TURNTABLE INT A TAPE -RECORDER
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50 YOU THINK
GOSS0R SPEGIALISE
ONLY IN 0SGILLOSGOP

—then study this spot-on Cossor Lcr bridge

-
]

This Cossor L C R Bridge
.enables you to measure
inductance and capacitance
more easily, quickly and
accurately than any other
bridge of comparable cost.
Its unique feature is a special -
miniature cathode-ray tube
that provides obvious
discrimination between phase
and amplitude out of balance,
ensuring unambiguous
readings. Just reduce the
ellipse on the screen to be ]
sure you're spot-on. Resistance
is measured under DC
conditions; this means you can
also obtain the resistance
of an inductance,

phase balance,

@ See this and other Cossor instruments
at Stand E 212 |.E.A. Exhibition

. Gossor Instruments Ltd

TR COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5
Telephone: CANonbury 1234 (33 lines)

5P 5865C



VISIT WEBB'S RADIO

WIRELESS WORLD'

FOR ALL THAT IS BEST
IN COMMUNICATIONS RECGEIVERS

—NATIONAL

A name to conjure with, world famous for design, performance
and reliability. We are proud to announce stocks of

NATIONAL ¢ NC-60 SPECIAL '* NATIONAL ** NC-100*
5 valves, Inbuilt L.S., bandspread. || valves. Bandspread. Special

£35/10/-. 2:!;{- and many refinements,
NATIONAL ¢‘NC-66 PORTABLE "’
Covers

(%m0 m;:ilrs\e) and air D.F. NaTIONAL  NG-303 ™

medium and
S.W. Inbuilt LS. A.C.JD.C, or 6 valves. uﬁg;‘it:‘:y.s“"emi‘,;
4

S-position
/= 3 ESE
t[:)athe lI'.{'.:'t'.\p. ntaélli:l/k.) R JmagSpgEIeetion:

NATIONAL ‘‘ NC-188 ** NATIONAL ** NC-300XCU ™
Bandspread communications Rx, Crystal calibrator (for NC-303).
9 valves. 'S "’ meter. £99. £24/10/-

May, 1960

—EDDYSTONE

As main London Eddystone distributors you are always
assured of immediate supply from Webb’s.

EDDYSTONE * 840A ™ G.E.C. " BRT400/2/K *’

7 valves. 30 mcfs. to 480 kefs. One model only, and the best

A.C./D.C. 110/230 volts. £55. celephony (A.M.) performer we
have yet heard. £190.

EDDYSTONE ** 7T0R **
V.H.E.19 to 165 mc/s. in 6 ranges.

EDDYSTONE * 680X '
IS valves., High performance,
general coverage, £120.

EDDYSTONE ‘770U
UMH.E 150 cto 500mcfs. in €
ranges

)
WEBB'S RADIO

You can inspect, hear and compare the finest of American
and British Receivers at . . .

“™

14 S8OHO 8T., OXFORD ST., LONDON, W.1.

Tel. GERrard 2089,7308

MINIATURE TRANSISTORIZED

v Up to 20 Mc/s on fundamentals.

Y R.F.and Audio Output, Attenuated.
Y% Accuracy better than 2%,

Y Miniature size only 4%in. x 3in.

price Nt £5.15.0.

Post (C.O.D. or C.W.0.), 2/6

Battery
2/6 extra

SomERsE: :"f

INDUS
NGLang

GOOD COMPANIONS!

SIGNAL GENERATOR TYPE 40

Gernmey

e
0

R.FATTEN
3 2

MINIATURE TRANSISTORIZED

R.C. BRIDGE TYPE 41
%% Capacitance 5 uuF to 20 uF.

Y Resistance 5.Q to 20 M/Q.
¥% Magic Eye Balance Indicator.
% Calibrated Power Factor Check.
% Miniature Size—Light Weight.
Battery
PRICE NET £5 Q 10 J o° 3/3 extra.

Post (C.O.D. or C.W.0.), 2/6.
EXPORT ENQUIRIES INVITED.

SEND S.A E. FOR LEAFLETS, OR ORDER TODAY, FROM

CHANNEL ELECTRONIC INDUSTRIES LTD.

DEPT. P., DUNSTAN RD.
BURNHAM-ON-SEA, SOM.

Shop Hours: 9-5.30 (Thursday 7 p.m.) Soturdays 9-1 p.m.
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107

S
350V,D.

Partly because the cat kept grumbling
about not having enough room, and partly
because even with our experience of
packing high capacity into small space,
we were bursting out of the place our-
selves. So if you want to get in touch with
SUFLEX about capacitors (and no doubt
you will!) make a note of the new address.
P.S. Now the damn cat is moaning be-
cause there are no mice — !

EX

LIMITED

o
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SUFLEX
ARE ON
THE
MOVE

to
THEIR NEW HEADQUARTERS
at

BILTON HOUSE,

~ 5
o &
A.._....-a.._;J

¥ 54-58 UXBRIDGE ROAD, 2=

LONDON, W.5

Telephone : EALING T7))
Telegroms - SUFLEX . LONDON . WS
" Cables SUFLEX . LONDON

Factories at
RISCA, MONS. and PERIVALE, MIDDX.
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ANNUA

CLEARANCE

SALE

COMMENCES
MONDAY

MAY 2np
SORRY, PERSONAL SHOPPERS ONLY

25 HIGH HOLBORN °

LONDON

e WC1 e HOLborn 6231/2

—M. R. SUPPLIES, LTD.—

(Established 1935)

We offer only first-class material at the most attractive prices and with prompt
delivery. Careful packing, Satisfaction assured. Prices nett.
SUPERB INSTRUMENT OFFER. Brand new portable laboratory Voltmeters by
famous British makers, first-grade m/iron A.C./D.C. /160 volts with 8in. mirror
scale. Basic meter 10 mA. deflection—easlly converted for mains measurements.
In wooden case 9} X 8} X 3in. with carrying handle. Current lixt price approx.
£14.  Limited supply in sealed cartons ex.-Govt. at only £5/15/- each (dee. 3/6).
OPERATION COUNTERS (mechanical). Contlnuous rotary actlon, counting up
to 6,000, with 1/10th indicator. One rev. per digit. Counting forwards and back-
wards. Size 3¢ x l{in. sq. 29/8 (despatch 1/-).
SUPPLY METERS (Kilowatt hour), 200/250 v. 50 ofs. Usual 5-index dial reading
from 1/100th unit. Loading § amps. L.R. (suitable for 10 amp. load). These are
Brand New, at zero, simple to instal, 39/@ (despatch 3/8).
UNISELECTOR SWITCHES, New miniature model. Two banks of ten plus home
contacts. 30 ohms coil (24 v.), 22/8 (despatch 2/-).
SHADED POLE MOTORS. 200/250 v, A.C. (S8cophony), 1,200 r.p.m. Sultable for
fans, stirrers, etc., quiet running—no interference, d4in. long by 2}in. dia. Shaft
proj. lin., }in. dia. 21/- (despatch 1/6).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 o/s. Fitted with
spindles for hours, minutes and seconds hands. Self-starting, central hole fixing.
ia. 23in., depth behind dial only lin. Very latest model. With dust cover, 29/6
#(despatch 1/0). Bets of three hands to fit, in good style, for 5/7in. dial, 8/6 set,
or 8/10in. dial, 3/8 set.
S8YNCHRONOUS TIMER MOTORS (8angamo). 200/250 v. 50 ¢/s. Self-starting,
2in. dia. by 1}in. deep, 1 r.p.m,, 1 r.p.h. and 12 r.p.h., any one 37/6 (des. 1/-). Also
high torque mode! (G.E.C.) 6 r.p.m., 57/6 (des. 1/+). These are suitable for display

turntables.

SYNCHRONOUS TIME SWITCHES (Bangamo) for accurate pre-set switching opera-
tions on 200/250 v. 50 c/s. Providing up to 3 on-off operations per 24 hours at any
chosen times, with day-omitting device (use optlonal). Capacity 20 amps. Com-
pactly boused 4in. dia., 3}in. deep. With full instructions. £5/8/6 (despatch 2/6).
Also 8mith’s Relyon Twin-clrcult model, 20-amp. switching, £7/8/- (des. 2/6).
HIGH SPEED MOTORS (Delco). 1/10th H.P., 200/250 v, A.C./D.C., 10,000 r.p.m.
Body 44in., by 3in. with }in. shaft proj. 1}in. Made for spin driers and ideal for
drills, sanders, mixers, ete., New, 47/8 (despatch 9/-).

AIR THERMOSTATS (Kieit-Pullin), Adjustable range 30/90 deg. F. Bwitching
capacity up to 15 amps. A.C. Insmart ivorine housing 43 x9 x 2in. Easily Installed,
instructions with each. Right for greenhouses, rooms. labs., etc., 45/6 (despatch 2/-).
EXTRACTOR FANS., A very popular line. Well-made units at much lower than
normal prices. 200/250 v. A.C. induction motor, silent running, no interference.
‘With mounting frame and back grille, ready for easy installation. With 8in. impeller
(10in. overall dia.)), 200 C.F.M., £5/5/-, 10in. impeller (12in. overal)), 240 C.F.M.,
£5/12/8. Aleo minor model, 6in. overall dia., 78 C.F.M., £4/12/8 (despatch any
one 3/-).

COMPLETE SEWING MAQHINE MOTOR OUTFITS. No better job obtainable at
any price. 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising
motor with fixing bracket, foot control and switch, needle light with switch, beit,
etc., and instructions for easy fixing to ANY machine. The complete outfit still
£6/15/~ (despatch 3/-).

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone: MUSeum 2958)

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustrated

HIRE PURCHASE TERMS

Model Cash Deposit 12 Monthly 24 Monthly
No. Price Payments Payments
870 £33 £3 £2/13/9 £1/9/6
840A £55 25 £4/9/ £2/9/2
888A £110 £10 £8/19/2 £4/18/4
680X £120 £10 £9/17/1 £5/8/1

Carriage paid per passenger train.
These sets are the choice of the discerning professional and amateur
users. Descriptive literature gladly forwarded.

The
Eddystone
Specialists

SERVICES LTD.

5 COUNTY ROAD, LIVERPOOL 4
Telephone: AINTREE 1445 ESTAB. 1935

——
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NEW METERS

IMustrated below is a selection from our comprehensive range

OUTSTANDING
FEATURES

v OPEN SCALES
% MODERN DESIGN

% HIGH
SENSITIVITY

of Electronic Test Equipment and Panel Meters.

CONTEMPORARY PANEL METERS

e

A completely new range of

modern style Panel Meters In
2-6in. mouldings incorporating our
well-established centre pole move-
ment of extreme robustness.
Cases available in various colours:

ST 1. Scno Seens

sensitivities from 5 microamps.

Very competitive prices.

% MAXIMUM
READABILITY

+* MINIMUM
PANEL SPACE

Y SMALL SIZE
% LIGHT WEIGHT

% ULTRA
SENSITIVITY

% PORTABILITY

Y MULTS
RANGE

A new miniature Edgewise Meter

NEW MINIATURE EDGEWISE METER

——— s & e occupying approximately one quarter
- 3 panel area compared with meters
i_ - i T having equivalent scale lengths.

Transparent case provides shadowless
readings and design of the moulding
allows room for self contained cir-
cuitry and components. Our centre
pole movement is incorporated, pro-
viding inherent magnetic shielding,

20 h . allowing meters to be mo;mted Ln
f11 sps bt close proximity. Comparative read-
vivd L <:| MICROGAMFERE ings can be obtained by mounting
e two Edgewise Meters next to each

" e other.
MODEL 220 (Actual Size)

100,000 o.p.v.!!
TAYLOR METER "g&

The only Multi-range Meter to be produced
in this country with a sensitivity of 100,000
o.p.v. on d.c. ranges. The instrument
incorporates a mechanical cut out to pro-
tect against overload, reverse polarity
facility, and has an open mirror scale
calibrated in colour to facilitate easy refer-
ence. The Model 100a has 25 self contained
ranges, including resistance readings from
.5 ohms to 200 megohms on self contained
batteries, 25 k.v. d.c. for E.H.T. measure-
ments and a 10 microamp range.

We also manufacture a wide range of electronic equipment including: Valve Testers; Oscilloscopes; Generators; Valve Volt Meters;
Wobbulators; Audio Generators; Bridges, etc., as well as a wide selection of Panel Meters incorporating our robust centre pole
movement. See the complete range of Taylor equipment on Stand P.655 at the I.E.A. Exhibition at Olympia from May 23rd to 28th,

or write for full details to:

TAYLOR ELECTRICAL INSTRUMENTS LIMITED

MONTROSE AVENUE, SLOUGH, BUCKS.

Telephone: SLOUGH 21381

Member of the =°F METAL INDUSTRIES GROUP OF COMPANIES
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WW
CAPACITORS

for Reliability and Long Life

d Prompt Delivery: 200,000 to 300,000 pieces always in
London ensure a prompt and reliable delivery at very
short notice.

Size and Shape: Because of the unique flat oval design
combined with small physical size, WIMA are ideal for
printed circuits and where space is valuable,

TECHNICAL SPECIFICATION

Capacity Range: 1000pF to | mfd in accordance with international E.6. series.
Temperature Range:—20°C to +90°C.
Power Factor: Less than 19 ac 1500 cfs at 20°C.
Insulation Resistance: Better than 20,000 MS at 20°C.
?q?cial Properties: Safe HF contact Low induction. Screened by extended outer
oil.

Tolerances:
) RANGE | STANDARD |, SPECIAL
1000 pF to 0.068 mfd I +20% I +10%,
0.1 mfd to | mid 1109 T 5%
CLOSER TOLERANCES

can be supplied for some values against special orders.

FULL TECHNICAL SPECIFICATION AND PRICES FROM:—

WAYCOM LIMITED

EMPIRE BUILDINGS, DUKE STREET HILL, LONDON, S.E.|
Telephone: HOP 2538/9

P.0. Type 3000

The most versatile relay
available today.
Coils up to 120,000Q
Spring Set Insulation up
to 5KV

STEREO £7.7.0

Independent twin channel amplifier with excess of 3 watts
per channel.

Concentric volume control (optimum bafance arranged
immeuiately without additional knobs).

Stoved grey or blue hammer chassis 9%in. x 5in. x 6in.

Input suiting most modern crystals; output matching
3 ohm speaker each channel.

For operation on AC mains 200/250 v. Post & pkg. 4/-.

Also

Type 600

Polarised

A.C. Relays

High Speed

Are you aware of the variety Unlu!ector
of contact build-ups we can Key Switches
assemble?  Your problem may Latching Relays
not be as bad as it seems If you . Magnetic Counters
take advantage of our wide ew Miniature Sealed Relays

K el

:IsC:uotation by‘ return. 6mw m
SLTmmen e Gpescalists /

EKE. e :

BROTHERTON, KNOTTINGLEY, YORKS. Jach Daves (Relay:) £id

If your local dealer has not one in stock we will gladly loan him one 4 (DEPT"W'-) TUDOR PLACE ,LONDON, wW.I
for you to hear. Another Model, £3/§2/- carriage paid TELEPMONES .MUSEUM 7360 LANGHAM aéZI
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5-1000Q...1kc/s-300Mc/s
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Néw
mmcom
’Q METER

\ TYPE TF 1245

HERE FOR THE FIRST TIME is a single Q Meter sPecification for TF 1245

covering the range a.f. tov.h.f. Q is directly indicated

from 5 to 500 by a 3-range transductor-stabilized FREQUENCY RANGE: 1 k¢/s to 300 Mc/s.

valve voltmeter, and a second meter shows Q multi- MEASURES Q: 5 to 1,000: accuracy 5% at 100 Mc/s.

pliers from X 09 to x 2. Minimum test-circuit capaci- e TR G to X 2 o

tance is 7-5uuF at all frequencies. & \ '
: = . 5 : 25-0-25

Exceptional stability of Q reading, plus the high- DEERATO: 2

discrimination 25-0-25 A Q control, brings new sim-  TEST CIRCUITS: Separate Lf. and hf. test circuits
plicity, speed and certainty to low-loss measurements ~ bave rangesof 1 kefs to 50 Mc/s and 20 to 300 Mcs.
on modern insulants and dielectrics. CAPACITANCE RANGE: 7°5 to 110 puF with 1-0-1 wF

For flexibility and economy, the test-circuit section ~ incremental, for either test circuit. 20 to 500 wuF
is energized by external plug-in oscillators which can with 5-0-5 ueF incremental for 1.f. test circuit.

be ordered as required. They can also be used as SHUNT Loss: 12 M@ at 1 Mc/s, 0:3MQ at 100 Mc/s.
general-purpose signal sources. EXTERNAL OSCILLATORS: TF 1247, 20 to 300 Mcf/s.
Comprehensive optional accessories include standard TF 1246, 40 kc/s to 50 Mc/s. TF 1101, 20 ¢/s to
inductors and test jigs for special measurements, 200 kcfs.

AN

4

Send for Leaflet G150

N \w&m&m\\\\\w&w \

\\\

MARCO N I AM & FM SIGNAL GENERATORS - AUDIO & VIDEO OSCILLATORS
FREQUENCY METERS - VOLTMETERS - POWER METERS

lN STRU M E NTS DISTORTION METERS .
TRANSMISSION  MONITORS . DEVIATION METERS

OSCILLOSCOPES, SPECTRUM & RESPONSE  ANALYSERS
Q METERS & BRIDGES

MMIMIDMINI

Please address enquiries to MARCONI INSTRUMENTS LTD. at your nearest officel
London and the South: Midlands : North :
Marconi House, Strand, London, W.C2 Mareconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate
Telephone: COVent Garden 1234 Telephone: 1408 Telephone: 67455
Export Department: Marconi Inscruments Led., St. Albans, Herts. Telephone: St. Albans 56161

T iiiimiiimmmmnmimmminimmmniniiii ////////////////ﬁ

.
.

L
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HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED

Designed and built to rigid services specifications.

TYPE T75.

Frequency Range: 85 to 1,000 megacycles.

TYPE T74.

Frequency Range: 20 to 250 megacycles.

Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween —20° C. to +70° C.).

Crystal-controlled, portable heterodyne-type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal-generators.

Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.

Reconditioned and calibration-checked B.C.221 Frequency Meters,
range 125 Kc/s to 20 Mc/s, still available.

Provisional specifications on a new wide-range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 Kc/s to 1,000 Mc/s (higher under favourable condi-
tions) available on request.

INSTRUMENT
Complete Specifications on application to:—

Sole Manufacturers 'EELEMECHANICS I.TD
Makers of High Voltage Test : (Instrument Division Dept. W.W.8)
Sets and other Electronic Equip- BROKENFORD LANE, TOTTON, HANTS, ENGLAND.

I Telephone: Totton, Southampton 3666 Cables : “Teleset,” Totton, Southampton

ment for H.M. Government. | Agents: Some overseas territories still available.

PNt L aatalT
R

i -~
DC/AC CONVERTERS;
i / ‘ faner
ﬁg{, TRANSISTORISED, ELECTRONIC

i AND VIBRATOR MODELS

i available for operating practically any-

}ﬁ' thing—from an electric shaver to a

. television—from battery or DC Malns
supply.

Dept. WW/C . Browells Lane . Felthams
Middlesex Feltham 4242

London Office:

57 Fortess Rd., N.W.5 GULliver 5165

i?' .;:-‘.a .._:.:B‘i
RS TRSy e

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver or Aluminium, etc.

Brookes CrystaLs LTD

Suppliers to Ministry of Supply, Home Office, 8.8.C., etc.
LASSELL STREET, GREENWICH, S.E.I0
Phone : Greenwich 1828/4482
Grams : Xtals, London, S.E 10 Cables : Xrtais, London
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A high frequency
apparatus that's
hard to beat

WIRELESS WORLD 85

OSCILLATOR 1vee ss6

30 KC/S — 30 MC/S on 7 RANGES

Y LOW HARMONIC DISTORTION
In general, less than 1 per cent.

Y¢ CONSTANT OUTPUT LEVEL

Remains constant within + 1db
over complete frequency range.

Y HIGH FREQUENCY STABILITY

Constderably better than
0.05 per cent with mains change
Jrom 200-250 v.

Small and compact dimensions: 19"

The Oscillator Type 858 is a general purpose CW
oscillator with special characteristics of very

low. harmonic distortion, high frequency stability and
constant output level. These features make it
particularly suitable for use as a calibrating
oscillator.

Three standard output levels are available from
separate sockets and the incorporation of a variable
control enables any output between 0.5mV and 0.5
volts to be obtained.

wide, 7" high, 10" deep. Suitable for both

bench and forward rack mounting an a standard 19" rack.

PRICE MODERATE

DELIVERY IMMEDIATE

SEND FOR LEAFLET

In instrumentation. ..

AjPM@@ makes most things. .. better

AIRMEC LIMITED + HIGH WYCOMBE -

BUCKS * TELEPHONE: HIGH WYCOMBE 2501.
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MODEL LI10 HIGH FIDELITY 10 WATT

AMPLIFIER
WITH SEPARATE PRE-AMPLIFIER

Supplied complete Is Retail

only (i.e. Main Price
Amplifier and Pre-amp.) GNS.
Size of main amplifier 9in. x 7in. x 5in.,
Pre-amp. tlin. x 43in. x 2}in. Front
Plate 12in. x 3}in. Stoved Gold ham-
mered finished chassis. ~Front Plate
Polychromatic Gold. Weight of main
amplifier 10lb. Pre-amp. 3Ib. For 50/60
c.p.s. A.C. mains 200-230-250 v. orto
order for export.
The Following Outstanding Test Figures
include Pre-amplifier.
Sensitivity (for 10 watts)

m.v.
78 r.p.m. 20 m.v.
Radio, 35 m.v.
Microphone, 2.5 m.v.
Input Impedance
All inputs 500k. Plus |0pfd.
Frequency Response
+2d.b. 30—25,000 c.p.s.
Power Consumption
90 watts.

HARMONIC
DISTORTION
{Inc. Pre-amplifier)

0.09% measured at 10 watts.
Damping Factor 35

Bass Control

+9 d.b. to — 9 4d.b.

‘at 50 c.p.

Treble Control

49 d.b. to — 9 d.b.

at 12,000 c.p.s.

H L
Maximum Power Output —I;?d.;.vel
In excess of 12 watts. Filter

Negative Feedback
Total 32 d.b. —10db.at5 Kc/s
TRADE AND EXPORT ENQUIRIES TO:

LINEAR PRODUCTS LTD.

HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! Aaiso Available

The L45. A compact High
Quality 4-5 watt amplifier

Size approx. 7-5-5}in. high. Sensitivity
is 28 millivolts so that the input socket
can be used for elther microphone or
gram., tape, radio tuner, etc. B.V.A.
valves used are ECC83, EL84, EZS0,
Controlsare: Vol., Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3
ohm loudspeaker. Retail price £5/19/6.
THE LT45 TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm ioud-
speaker and practically any make of
deck. Negative feedback equalization
adjustment by muiti-position switch
for 33, 74 and 15in. per sec. Retail
price 12 gns.

DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
CONCHORD 30 WATT. Hi-Fi
amplifier with two separately con-
\trolled inputs. Retail 18 gns.
L50 50 WATT AMPLIFIER.

MULLARD VALVES:
EF86(1); ECC83(2); EL84(2);
EZ8I(I).

OUTPUT MATCHINGS
For 3 ohm and I5 ohm L/Speak-
ers from high grade sectionally
wound output transformer.

Size

approx. 13 x 9 x 7in. Sensitivity 25 m.v.
Qutputs for 3 and |5 ohm speakers.
Retail price 19 gns.

L3/3 STEREOPHONIC AMPLI-
FIER. Sensitivity 150 m.v. Output 3
Retail 7 gns.

RESERVE POWER SUP-
PLY (for Radio Tuner) 300 v.
0 m.a. smoothed and 6.3 v.
1.5 a. at 4-pin socket.

ELECTRON WORKS,
ARMLEY, LEEDS

watts on each channel.

Tel.: Leeds 63-0126
(3 lines)

REILAYS

TO SPECIFICATION

oy
e e"e” "v.v.- .

D l:o:o:-:.:o:o:o:.:o:g'

POST OFFICE TYPE
3,000 and 600 RELAYS

Specialists in Tropical and Services jungle finish.
Guaranteed to full A.L.D. and I.E.M.E. standards.

Prompt Deliveries. Prototypes within 24 hours.
Post Office approved. All relays guaranteed made in our own works
T.F.E. insulation now available.

Manufacturers to H.M. Government Departments and leading Contractors
L. E. SIMMONDS LIMITED, BYRON ROAD, HARROW, MIDDX.
TELEPHONE: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW

o

\(\‘(‘

AN EXCELLENT RANGE OF
MOULDINGS FROM STOCK

Embellished types for
domestic equipment

Instrument types for
modern apparatus

WE ARE ACTUAL IMPORTERS of the popular
“Pekalit’" range and maintain adequate stocks
of the more widely used patterns

UNCLES BLISS & CO.,

TD.

CHERRY ORCHARD RD, EAST CROYDON, SURREY
TELEPHONE: CROYDON 3379/6390
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BUILDS GOMPLETE STUDIOS

Many countries owe their first glimpse of TV to the resource and enterprise of
Pye. Today Pye transmission equipment is used by the television services of more
than twenty-eight nations throughout the world. Even in such countries as America
and Capada, where television is highly developed and keenly competitive, the
Pye product is increasing in demand. The company’s pioneering work in the
field of TV transmission, and the succession of major developments which they
have introduced, have given Pye a place of leadership in the industry.

For full technical details, please write to

PYE LTD., SALES DEPT., TV TRANSMISSION DIVISION, CAMBRIDGE, ENGLAND
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AUTOMAT.

"W EQUIPMENT

AUTOMAT Moorside Swinton Manchester Tel; Swinton 4242-3-4

MINIATURE ELECTRIC BULBS

TRANSFORMERS | FROM 1V to 50V
COILS LARGE OR SMALL QUANTITIES IN SIZES FROM 4.5mm to 18mm DIAMETER
After nearly 30 years of specialising solely
CHOKES [EER=SENCIRIES iy BUCHHER in the production of Miniature Electric
BRECIGESTS S Lamps, we have accumulated a store of
FINE WIRE WINDINGS information that is freely available to the
MINIATURE TRANSFORMERS, PICK-UP, Electronics Industry. You are invited to
VACUUN IMPREGNATION TO APPROVED' $TANDARDS write or phone us for any information you
may require about Miniature or Sub Mini-
ELECTRO-WINDS LTD. ature Filament Lamps for use in existing
CONTRACTORS TO G.P.0., M.OS5., L.EB,, ETC. Or new projects.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 226! EST. 1933 VITALITY BULBS LTD.
Neville Place, Wood Green, London, N.22, 'Phone: BOWes Park 0018

\Eor _Safe’ry's Sake
use AVO Prodclips

) Patent No. 748811
Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly designed for use as insulated prods, they are
invaluable for reaching and holding test points which are
difficult of access.

Suitable for use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.

Order supplies from your usual wholesaler now ! Post Free |5/ per pair,

AVOCET HOUSE . 92-96 VAUXHALL
m@ LTD BRIDGE ROAD, LONDON, 8.W.1.
ViCtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

ov. with Trigger-Action
Spring-Loaded Clips

RS PRESS TRIGGER
" 10 OPEN

# RELEASE TO GRIP

AR
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Eight workmen operate a gigantic industrial plant

9+ ¢ 000900

PRODUCTIVE-
PROGRESSIVE-
RELIABLE RF-

Almost two million tons of petroleum per year are processed
in a big petroleum refinery which has been built and fully
automatised according to the latest scientific and technical
perceptions. Only eight workmen per shift are necessary
for the management of such a gigantic automatic. The
smooth run of its high-capacity production is guaranteed by
reliable electronically wqrking equipment.

Electronic valves—
important implements of automation

Electronic implements are of vital importance for auto-
mation. They work with many hundreds of valves the
quality of which influences the capacity considerably . . .
Year by year more automatic works are built up all the
world over. At the same time the demand for special valves
increases. Trade with these important elements has already
become an interesting business branch on the world market.
The valve factories of the German Democratic Republic
supply you with high-quality special valves: thyratrons,
high-tension rectifying valves, tension-stabilizer valves.

ROHRENWERKE

Representative! or England : The Winter Trading Co. Ltd.
6, Harrow Road,
London, W.1.

RFT ROHRENWERKE
BERLIN-OBERSCHONEWEIDE, OSTENDSTR. 1-5

COUPON

Please send your catalogue ** Special Tubes ' free of charge.

INETE 200 o ... 300060 050 530 950000 03090000 55090 000 CAAGES
Firm
AdAress ......oiiiniiiii e e e i see s sssaes sss e ansassenn cen e R sen e
COUNMEEY ..uvvetrrvennsssnsabesassossnsanseressssnsansassosssssans sataesssssssasbasesns iasansas

Remarks
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s t e r e 0 —and how to live with it

RECORD HOUSING shows the way

With the immense gain in clarity and realism that stereo has to
offer, there comes the inevitable difficulty—where to put the
speakers. As cabinet manufacturers and hi-fi enthusiasts, we
have put our minds to this problem; we show here three
suggestions.

For those intending to
use 12in. speakers we
recommend two of our
CAPRIOL Enclos-
ures in the wupright
position, with a match-
ing DELIUS Equip-
ment/Record Cab- S W i
inet between them. s LY 1§ !
The three form a ——y
handsome, compact arrangement and fitted with castors
the Speakers can be easily positioned for full stereo effect.
The CAPRIOL Speakers cost £13/19/- each, the
DELIUS Equipment/Record Storage Cabinet costs
£23/2/-. Castors 10/- per set extra.

The very compact assembly illustrated above
consists of one NORDYK Speaker and a
NORDYK Gram standing on a Two-Unit
Bench, with the second Speaker standing immediately
adjacent on a One Unit Bench. For the full spread of stereo
sound move the second Speaker to the required distance,
The NORDYK Speaker Enclosures cost £5/17/6
each, the NORDYK Gram Unit £5/19/6.

The Two Unit Bench Price £5/7/6 and the One Unit
Bench £2/19/6.

The VIKING Reflex
Corner Enclosure
was designed in con-
junction with Good-
man’s Industries Ltd.,
for their 8in. Axiette.
It measures 32in. high
(including 6 in legs)
maximum width 19in;
depth  12in. Price
£10/10/-.  Matching x
equipment cabinet is it
the Nordyk Gram W
lUnit £$t/1119/6§n thi)xlx.
egs wi adjustable /o= I T
glides 29/9 extra. S TS e N
Shown here is one —TNT N
solution for restricted floor space—Remove the legs of
your Viking Corner enclosure, turn it upside down and
hang it against the wall with the brackets and screws
supplied.

For the New high fidelity catalogue write to Dept. W.W.
560. If you state nearest main shopping centre we can tell
you your nearest stockist.

[rcorn AT

Brook Road London N.22 BOWes Park 7487/8
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Elegance coupled with outstanding performance have already
earned an enviable reputation for the Chapman 305 Control Unit
(illustrated above) and 305 Power Amplifier.

% 8 watts per channel at 0.1%.

% Direct from Tape Head CCIR.

v Any low output magnetic P/U RIAA.
% Distortion negligible all levels.

% Spare power for Tuner.

w Main Amplifier only 12 X7 X Sin.

Y% Separate balance control.

¥ Elegant in black and gold.

v For shelf or cabinet mounting.

305 Control Unit 18 gns. Main Amp. 20 gns. Matching FM or
AM/FM Tuners available,
Full specification from your hi-fi dealer or

C. T. CHAPMAN (Reproducers) LTD.

HIGH WYCOMBE - BUCKS.

Teleph : High Wycombe 2474—mMmm——

FLASH AND INSULATION TESTER

TYPE
LM.112

Checking Multicore Cables such as are used
extensively in aircraft, marine and similar installa-
tions is easily accomplished with the equipment
made by Kenure, Holt Electronics Ltd.

By means of specially designed switches a flash
test and/or insulation check may be applied between
any one isolated conductor when all other con-
ductors are connected to the metal shell (earth).
Facilities for flash testing of components such as
coils, transformers, condensers, etc., are also
provided.

KENURE, HOLT ELECTRONICS LTD.
BOYN VALLEY ROAD, MAIDENHEAD

BERKSHIRE

Telephone Maidenhead 5331-2-3
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Low Price 4-Digit Voltmeter

Model Vé64. Ranges from +49.999/99.99/500.0
volts. Snap-out type readout +(0.01% @
reading or 1 digit) accuracy, | second ave.age
balanzing time, iront pznel sensitivity controf,
manuas ranglng and polarity. Used tor quality
control, calibratlon laboratories, production line

electronic

and testing and receiving inspection. Dimensions: 54in. high, 15}in.
deep, for 19in. rack mounting. For '110-220 volits, 50/60 cycles.
nUCIeOHiC NON LINEAR SYSTEMS, INC.

'] i
e QUlpm ent Portable Alpha Counter

Model PAC-IS. Alpha Counter-Scintitlation Type. Designed for
surveying alpha contamination over a wide range of activity levels
and under wide temperature variations. Consists of a probe, a
single conductor 36 inch shie.ded cable, and rate meter. All units
waterproof. Controls and scalc selector, etc., are conveniently
grouped around handle and can be operated by one finger of the
carrying hand even when wearing protective gloves.

Frazar & Hansen Ltd., internationally
known since 1834, presents many leading
U. S. A. manufactured test instruments and
components, including nuclear
instrumentation, radiation detectors,
microwave and transistorized electronic
devices, aluminum microwave and relay
towers, AM transmitters, high speed pulse.
generators, signal generators, spectrum
analyzers, and transistorized power
supplies. Write for information.

EBERLINE INSTRUMENT CORP.

Transistor Tester

Model 219A. Saves time . . . tests transistor betz in circuit.
Measurements made without energizing equipment under test,
thereby eliminating spurious signals. Measures both Beta and
Coliector Current Parameters when transistors are isolated from
associated circuitry. Ideal for testing transistor subassemblies
as well as individual transistors at incoming inspection stations

FRAZAR :ziit::“production line. AC or battery. Military and commercial
& HANSEN Ltd.
301 Clay Street * San Francisco, Calif., U.S.A. SIERRA ELECTRONICS CORP.

Arcolectric

SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
D.P, change-over switch

S.L.166: Very small low cost

mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3-AMP switch
with tags to fit printed circuit boards

T.626

Write for Catalogue No. 132

CENTRAL AVENUE, WEST MOLESEY, SURREY.  Tel.: MOLESEY 4336
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Frequency range—2 to 22 megacycles.

Keying Speed—up to 250 words per minute.

Power Supply requirements—230 v. 3 phase
50/60 cycles.

Tube complement: Oscillator—807 (1), Doubler
(1st) Amplifier—807 (1), Intermediate Power (2nd)
Amplifier—813 (4), Power (3rd) Amplifier—889-R
(2), Plate Rectifier—872 A(6), Auxiliary Rectifier—
872A (3), Bias Rectifier—872A (2), Keyer—807 (2).

Length  Height Depth
Enclosure 11ft. 7ft. 6ins. 4ft. lin.
Rectifier Unit 4ft. 2ins. 5ft. 3ins. 3ft. 2ins.
Plate Transformer 2ft. 63ins. 3ft. 63ins. 1ft. 9}ins.

Weight (Nett)
Enclosure (including control, R.F. and
Output panels) 3,000 1bs.
1,675 lbs.
1,250 1bs.

Rectifier Unit
Plate Transformer 7,000 volts

RCA 15 KW TELEGRAPH TRANSMITTER
Type ET-4750-X

If desired, we can modify this transmitter to work also on
the telephone with an output of approximately 5 RW.

P.CA. RADIO

Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone : RIV 80067

We have a full range of spares for this equipment.

GILSON TRANSFORMERS

Provide a first-class service to manufac-
turers of electronic valve or transistor
operated equipment for

AUTOMATION
INSTRUMENTATION
COMMUNICATIONS

OUR AUDIO
TRANSFORMERS
are used for RECORDING
and BROADCASTING F.M.
and TELEVISION
PROGRAMMES

Their use in receiving
equipment will complete
the chain to the satis-
faction of the most dis-
criminating listeners.
Our new list showing sizes, styles, specifica-
tlons and prices of a very popular range of
output and mains transformers is now
available.

R. F. GILSON LTD. sl S50Rag s RoAD,

VALVE BASES (Stems)
in Lead and Hard Glass
VALVE SLEEVES
QUARTZ CRYSTAL CONTAINERS

We specialise in short runs to customers’ specifications.
We Invite your enquiries, also for other Glass Parts for
the Electronics Industry.

DAY-IMPEX LIMITED

Progress Works, Brunel Road
Eastwood !ndustrial Estate, Southend-on-Sea, Essex

Telephone: EASTWOOD 525296!7

TRANSISTORISED
POWER
AMPLIFIERS

PORTABLE, MOBILE, MAINS

FOR ALL RADIO, AMPLIFIER &
SOUND INSTALLATIONS
ENQUIRIES:—

STANSTED, ESSEX.

STANSTED 3132
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8 way

Sturdy, Reliable and Inexpensive
Nylon—PF mouldings. Silver plated contacts. Solid

drawn aluminium cans. Positive locking mechanism.
|2 WAY ZSWAY Breakdown voltage 3.5kYV. ¢

Send for full detalls to :—
THE McMURDO INSTRUMENT CO. LTD.
ASHTEAD, SURREY. Telephone: Ashtead 3401

5646

ARO-BRQOMWADE drill with lever-type con-
trol. Weighs less than 4 Ib. Capacity 3/16-}in.

Speed production with

PNEUMATIC TOOLS

* Light ° Powerful
* Reliable * Low cost

ARO-BROOMWADE
drill  wicth pistol grip.
Weighs less than 4 b,
Capacity 3/16In.4in.

ARO-BROOMWADE
spring balancers save wear
on air hose or cable . . .
hold tools at just the right
height . . . reduce waste
motion and operator fati-
gue to a minimum. 5 Ib.
and 10 Ib. capacity.

—or FULL PF -

wlllTE
- E..w& m‘,“meﬁaﬁc Tools
A c“‘i‘!‘,’ffsﬂfv NVESTHENT s

H
Box No.T,H! Be. (Telex)

ARO-BROOMWADE screwdriver/nutrunner is
! quickly converted to either role. Adjustable clutch,
A Reversible. Silentin operation. Weighs only 14 1b.

(o]
delLtd., P ines) . vy Wycom
Vl:iagh Wycorm eTell,?:gr(alvgslzlr‘|‘8ro<>m High WY

Broom &
Tefephone?

627SAS
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E SEND THE BEST OF BRITAINS HI-FI EVERYWHE

EVERYTHING FOR RADIO, RECORD & TAPE

© PROMPT DESPATCH SERVIGE

® HOME AND EXPORT ENQUIRIES
WELGCOMED AT ALL TIMES

@ 110 VOLT ITEMS AVAILABLE

+% RECORDERS
Yortexion W V.A,

£93 13 0 $267
Vortexion W.V.B, i5

Brenell Mk, V . 64 gns, $192
Brenell 3 Star St 3 $267
Simon SP4 ... $285
Simon Minstrelle sii7
Ferrograph 4AN $243
Ferrograph 4AH $258
Ferrograph 808 ........ $315
Grundig TK60 Stereo $384
Grundig TK55 Stereo $276
Grundig TK20 with Mic, $156
Grundig TK30 ..... $216
Philips 4 Track ..... $i7
Phllips 4 Track Stereo.. $276
Philips EL3515 ........ $96
Stuzzi Transistor .. 0 0 $207
Steelman Battery ............ 55 gns. $165
% DECKS

Wearite 4A ........ A0no00 .. £36 15 0  $105
Wearite 4B .. .£41 10 0 $I119
Brenell .. 28 gns. $84
Brenell Pre-Amp. and Amp. 24 gns. $72

Microphones by Lustraphone, Reslo, Acos,
Simon Sound, Geloso, etc.

% TAPES BY ALL LEADING MAKERS

MODERN ELECTRIC

*SPEAKER SYSTEMS
Quad Electrostatic
Wharfedale SFB/3
Whartedale Coaxial |
Wharfedale Golden {0
Tannoy 12in. Monitor
Tannoy |5in. Monitor
WB, 1016  ......ccove.
Goodmans Triaxiom
Goodmans 300 ......

DOOVOWOO—00
“
~

Goodmans 400 $46
Kelly Ribbon Mk. Il ......... $30

B. J. Tweeter complete ... £5 5 st

MOTORS AND PICK-UPS

ecca Stereo PU  ............ 019 5 $I54
Lenco GL69 Trans, Unit ... m 19 2 $62
Lenco GL58/R, Stereo P.U. £29 3 10 $62
Garrard 301 .....oooivriirinnnns £22 3 $54
Garrard 4HF]Stereo P.U, ... €19 07 7 $41
Garrard TA/MK. Il ............ £9 15 8 $22
Connoisseur Motor .. £28 6 3 $57
Goldring 700 ..... e £914 9 $21
Ronette DC284 ............... €4 3 5 $9
% AMPLIFIERS & TUNERS
Quad 22-Control Unit ...... £25 0 $76
Quad Il Amplifier ............ €210 0 $64
Leak Stereo 20 Amp.  ...... €30 9 0 $87
Leak Point One Pre-Amp. ... €21 0 0 $60
Jason J.2-10/Mk. 1l§ 0 slo7

Quad FM Tuner ..... b $60
Chapman AM/FM
Jason ITV(2 Tuner .
Jason kits as advertised.

Enquiries for new items by firms men-
tioned in this advertisement invited.

(RETAIL)
(7.

.£52 0 0 :IS’O

including the best
from the Audio Fair

Adds a New

Dimension to Sound

THE BINSON *‘‘ ECHOREC,” dis-
tributed by (see W.W. Feb, page 92), is a
device for superimposing controlled echo on
to any audio signal. It achieves within the
size of a compact, fully portable instru-
ment, effects normally requiring large echo
chambers and associated equipment, Three
working channels are provided, the echo
interval is variable, and swell. and other
eftects are obrainable.

ABRIDGED DESCRIPTION

@ Three inputs and outputs,

@ Push-button channel selection for |, 2
or 3 channels.

@ Controls for echo intervals, volume of
echo, swell effect, volume level on input
channels, ete,

@ Complete with fitted carrying case,
leads, plugs.

@ A.C. mains operated.

Professionat Discounts

140 gns. $420 Lol on cequest.

Trade enquiries wvited,

Tel.: TEM 7587 & COV 1703

We carry extensive and up-zo-date stacks of equipment, compo-
nents and accessories by Britain’s leading makers.
dealt with by return.

164 CHARING CROSS ROAD, LONDON, W.C.2
(3 shops from Tottenham Court Road Station Underground)
Cables: MODCHAREX, LONDON

Enquiries

VALVE MILLI-VOLT METER

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost:—

The NEW VV60 Valve Milli-Volt Meter measures
from 1 milli-Volt to 100 Volts rms in five ranges
over the frequency 20-200,000 cps. Indication is
on a robust 4iin. meter. The output from the
internal amplifier is available for feeding a ’scope
or any other indicator as required.

An illustrated leaflet is available from the sole
manufacturer—

GRAYSHAW INSTRUMENTS
126 Sandgate High Street, Folkestone, Kent.
Tel. Folkestone 78618

FERRANTI 74-KVA MOVING COIL
AUTOMATIC VOLTAGE REGULATORS
Any stabilized output voltage in the range 200-250 v.
can be selected by plug-board tappings. The selected
output voitage is automatically maintained constant
within +49%, at all loads O to 30/37% amps., when the
su;;gl’y voltage is varying over the range +89% to

—129,.

@ Frequency compensated 45-55 and 54-66 cfs.
@ Excellent output wave-form.

@ Can also be used as a variable transformer.

@ Unused. Complete with spares and instruction

beotks P. B. CRAWSHAY
94 Pixmore Way, Letchworth, Herts.'Phone 1851

I‘ I_ I I‘ Riveting

ONE OPERATOR*ONE OPERATION ONE SIDE ACCESS

Controlled setting by the Mandrel
ensures maximum uniform tight-
ness of the joint.

b o)
FANNNY \\\
ASI I 1T PP

THE MODERN METHOD FOR
Chassis and Cabinet Assembly

=— Component Fixing

Sheet Metal, Plastics and
Insulating Materials

Y .4 JORDAN STREET, MANCHESTER 15
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FOR SPEEDY AND DEPENDABLE INSTALLATION

EQUIPMENT g0 7V RELAY
and
COMMUNAL AERIAL SYSTEMS

75 ohms in and ou:. Rack Mounting.

Outdoor Cases. Line powering facilities.
urban T/V relay systems.

powering via signal cable.

with and without A.G.C,
Any channel in Bands |, 2 and 3,

i & ¢ 4

Load Units, etc.

WIDE BAND AMPLIFIERS
Mark I11—40 to 220 mc/s (covering ALL Bands I, 2 and 3) Gain 20 db4+, 2db,

Mark IV—A cheaper version of the impeccable Mark lll.

case.
Type 12/5A—40 to 70 mc/s (Band 1) Gain 32 db+ | db. Wall Mounting.
75 ohms in and out.

SOURCE CONVERTER UNITS to convert any T/V channel,
any Band i channel. With and without separate A.G.C. (20 db) on Sound and Vision.

MAST HEAD AMPLIFIERS. Mast Head Units gain 14 db with base units ior

SINGLE CHANNEL AMPLIFIERS AND REPEATERS.

CO-AXIAL CABLE ACCESSORIES. Equalisers, Splitters, Combiners, Tappers,
QOutdoor or indoor types.

Same pertormance, steel

Indoor or
Extensively used tor

Bands | and 3 to

Gain up to 56 db

WIDE BAND REPEATER Type

with Repeater

comerenensive mwustratep usts rrov | ELENG LIMITED

12/5A
Type 5FM incorporated
tecovering together Bands | and 2)

TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX Tel: INGREBOURNE 42901

Gaumont-
Kalee
Fluttermeter
Type 1740

Brief Technical Data

Operating carrier frequency 3 OOO c.p.s.+5%

Minimum Input signal 50 mV R.M.S.

Input. Impedance | Megohm

Input amplifier bandwidth -3db at 2,500 and 3,500

c.p.s.

Effective limiter range & [0dB.

Meter scaling—** Peak wow '* 0 to +19% (centre
zero).

**Wow " and *‘ Flutter ** 0 to 1% and 0 to 0.2%
R.M.S.

Crossover frequency 20 c.p.s.

** Flutter *’ meter response— 3db at crossover.
3dB at 200 c.p.s.
* Wow ‘' meter response —3dB at crossover.

— 1dB at 0.5 c.p.s.
C.R.O. output frequency response level down to
zero frequency —3dB at 200 c.p.s.
3,000 c.p.s. oscillator output level
S5V R.M.S. into 0.5 Megohm (00 mV R.M.S.
Into 500 ofhims.
Accuracy: Meter presentations 2% f.s.d.
Power consumption 35 watts.
Operation 45 to 60 c.p.s.

Watch that WOW §

with the Gaumont-Kalee

FLUTTER METER

Accurate measurement of sound
equipment speed deviations

The Flutter Meter measures those
components which are commonly
described as “ Wow > and * Flut-
ter ” resulting from speed variations
in sound recorders and reproducers.
This instrument is equally suitable
for use with machines employmg
perforated film, tape, wire or disc
records.

Type 1740 is of entirely new design.
More compact, lighter in weight and
costing considerably less than earlier
Gaumont-Kalee Flutter Meters,
but with the same high performance
and facilities.

Dimensions: Height 104* 26.04 cm,
Width 124" 31.12 cm. Depth 143" 36.47 cm.
Nett Weight:s 291b. 13.15 Kilos.

Write for full details to 1

Important users of Gaumont-Kalee
Flutter Meters include :

B.B.C. Television and Research, Collaro.
Commission Superioreure Technique, Paris.
Commonwealth of Australia, Melbourne.

Compagnia Commerciale di Cinematografia,
Milan,

Dept. Posts and Telegraph, Dublin.

Egyptian Staté Broadcasting.

E.M.I. Research Laboratories.

Garrard Engineering and Manufacturing Co.Ltd,
Magnavox Corporation of U.S.A.

Marconi Wireless.

Ministry of Supply.

Ministry of Transport and Civil Aviation (U.K.).
Mullard.

N.Y. Philips' Gloeilampenfabrieken, Holland
and Denmark.

N.Z. Broadcasting System.

Post Office Research Department,
R.C.A. Photophone Ltd.

Southern Instruments Ltd.

Truvox Ltd.

Yortexion.

Westrex Co. Ltd.

Wright & Weaire Ltd., and users in India,
Poland and Kong Kong.

S RANK PRECISION INDUSTRIES LTD

G.B -KALEE DIVISION STUDIO,
WOODGER ROAD, LONDON, W.12, ENGLAND
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new

. The EDISWAN $2P20 (CV4097)
Filamentary Beam Tetrode

valve

with a CV4000 specification

Here is a new special quality Filamentary Beam Tetrode with a
really low anode voltage, for use as an RF Power Amplifier at
frequencies up to 100 Mc/s.

instantaneous filament heating enables the valve to be switched
off during non-duty periods, which makes it particularly suitable
for use in battery operated portable equipment. lts specially
rugged construction enables the valve to withstand continuous
vibration at 2.5 g and a short duration shock of 500 g.

MAIN PARAMETERS ARE AS FOLLOWS:—

Filament Voltage (volts) 2.5 or 5.0
Filament Power (watts). 1.15
Anode Voltage, maximum (volts) 150
Screen Voltage, maximum (volts) ‘150
Mutual Conductance (mA/[V) 4.3
Anode Dissipation, maximum (watts) 5.0

Associated Electrical Industries Limited
Radlo and Electronic Components Dlvision
Industrial Valves and Cathode Ray Tubes Department

155 Charlng Cross Road, London, W.C.2.
Telephone: GERrard 8660 Telegrams: SleswanWestcentLondon
CRC 16/22
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Isolation
at
Microwaves

L324 X-band isolator

This isolator is a ferrite loaded waveguide
component with unidirectional characteristios
designed to isolate an X-band microwave
source from reflections caused by mismatch,
It is a versatile component suitable for
incorporation in equipment or for use as a
laboratory aid. It is tunable

for peak performance over X-band.

B S o e

TYPICAL GRAPH OF VARIABLE ISOLATOR .
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components including circulators,
FREQUENCY IN M,

co-axial mixers, switches, folde ees, elc.,
Ryl ——

@ MEe638a
A PRODUCT OF
MULLARD EQUIPMENT LIMITED MULLARD HOUSE ' TORRINGTON PLACE
o SOV JHE . MPEGARE chiole LONDON * W.C.1 - TELEPHONE: LANgham 6633
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THE MARK IV CAMERA CHAIN

EXPER l[ NCE Marconi’s pioneered the use of the 44 inch Image
Orthicon Camera using the tube developed by their

associates, the English Electric Valve Company.

COUN T s Marconi’s have amassed more ‘know-how’ on the use of

the 41 inch Image Orthicon than any-other manufacturer.

BD 863 MARK IV
IMAGE
ORTHICON
CAMERA

MAGE

OVER 500 MARCONI I

ORTHICON CAMERA CHAINS
HAVE BEEN SOLD

THROUGHOUT THE WORLD ]

MARCONI

COMPLETE SOUND AND TELEVISION SYSTEMS

EXTREME STABILITY

Novel circuit design and careful choice of
components give such a high degree of stability
that operational controls have been removed
from the camera.

FIRST CLASS PICTURE QUALITY

The 4} inch Image Orthicon tube gives a picture
quality substantially better than any other type
or size.

LIGHT AND COMPACT

By reducing and simplifying the camera
electronics its weight has been held below
100 1b. and its size made correspondingly small.

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD : ESSEX: ENGLAND
M4D
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bUTTHE@
T0P OFF

A tape recorder is only as good as its microphone.

If you cut a top note off in the mike, you can’t
blame the recorder if the note isn’t there.

If there’s distortion at the start, there’ll be

a din in the end. Give your recorder a fair chance.
Give it a bajanced, wide-frequency input. Give it

a good microphone. Give it an Acos microphone.

USE
AN

MIC 39

A crystal hand microphone of
exceptionally attractive
appearance. Extended fre-
quency response ; noise-free
cable and die-cast liner to
minimise hum and ensure
excellent signal-to-noise ratio
Available with table-stands
and floor stand adaptor.

U.K. Retail price 3 gns.
‘Other Acos microphones
include the famous fold-away
MIC 40 (35/-)the MIC 28
Lapel Microphone (50/-) and a
superb new stereo microphone
(£6.0.0)

Acos microphones are standard
equipment with most British
high-quality tape recorders.

0-@-@@—@-0 ARE Anoma THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS - TEL: WALTHAM CROSS 25206 (London subscribers please dial WS 25206)

AGOS
MIGROPHONE
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“ BELLING-LEE > NOTES
No. 16 of a series
The Measurement of Leakage

Last July we referred to leakage,
the unit of measurement (lusec),
and a device called a Mass Spectro-
meter. A spectrometer (optical) is
an instrument for measuring the
deviation in direction of travel of a
beam of light resulting from its
passage through a prism or a diffrac-
tion grating.  This deviation is
proportional to the wavelength of
the light and, by comparing it to
that of a beam of known wavelength,
| enables the wavelength of an ‘un-
known beam to be calculated.

In the Mass Spectrometer a beam
of positive ions replaces the light
beam, and is made to deviate from
course under the influence of a
magnetic force; we are familiar
with one application of this prin-
ciple in television tubes, where
ions must be deflected from the
phosphor screen to avoid burning
it. For a given intensity of deflecting
field, the deviation produced is
proportional to the kinetic energy
of the ion, i.e. its mass X (velocity)?,
from which it can be seen that ions
of different masses under the action
of a common accelerating force,
having the same velocity, will be
deflected by amounts inversely pro-
portional to their individual masses
in a given deflecting field. There-
fore, by measuring the deflection
produced by a given force, or the
deflecting force required to produce
a given deflection, and referring
this to a standard, the different
ions can be identified according to
their masses in the same way as
the different components of a light
beam are according to their wave-
lengths.

If a target is arranged with a
narrow slit between it and the ion
source, under a ngen set of forces
only one type of ion will be on the
right path to traverse the slit and
strike the target, and the rate of
bombardment (target current) is a
measure of the ion concentration
which reveals how much of that
particular gas is present. In. prac-
tice the deflecting force is usually
set, and the accelerating potential
is varied, ions of different masses
requiring inversely proportional ac-
celerating potentials to be steered
onto target by a given deflecting
force.

The apparatus employed at “ Bel-
ling-Lee” utilises two cylindrical
chambers, separated by a diaphragm
in which the component to be tested
is mounted. One chamber is filled
| with a tracer gas at twice atmospheric
pressure, and the pressure in the

other is reduced to 3 X 104 mm.
of mercury by a continuously evacu-
ating pump. The latter chamber
is provided with means for ionising
the residual gas, creating an ion
beam and controlling its direction
with relation to a target. When
sufficient time has elapsed for a
state of equilibrium to be reached
in the pressure differential across
the diaphragm, i.e. the high pres-
sure chamber having been swept
clear of its original gaseous contents,
and the requisite degree of vacuum
established in the low pressure
chamber, the gas in the latter is
ionised, and the accelerating potential
is adjusted so that only ions of the
tracer gas reach the target. The
beam current is measured, from
which the tracer ion concentration and
hence the rate of leakage can be
calculated.

The tracer gas is chosen to be
one which is not present in quantity
in the surrounding atmosphere, so
that any residual gas or any leakage
from the surrounding atmosphere
into the low pressure cylinder during
the test does not influence the
results because it is only the tracer
that is being assessed. For ordmary
tests on hermetic seals hydrogen is
satisfactory, and is relatively inex-
pensive. However, small amounts
of hydrogen are normally occluded
in most metals, and liberated under
reduced pressure, which limits the
sensitivity to approximately 10-¢
lusec. For smaller leakages than
this an inert gas such as helium must
be used, when leakage rates as low
as 10710 lusec (about 1 c.c in
250,000 years!) can be measured,

When checking the efficiency of
fluid seals (as distinct from hermetic
seals) we are not concerned - with
absolute sealing, but with ensuring
that leakage is not excessive. A

satisfactory fluid seal can give a gas

leakage of anything up to 1 c.c. per
hour at a pressure of 20 pounds per
sq. in., i.e. 1.89 x 101 lusec, for
which the Mass Spectrometer is
normally too sensitive a measuring
device. However, since it offers a
selective means of detecting gases, it
is convenient to use it in a modified
technique as a leak detector rather
than a quantitative measuring device.
In this application, a convenient
fraction of the rather high ion cur-
rent is monitored, and a controlled
leak with calibrated micrometer ad-
justment is then substituted for the
item under test, and adjusted to
give the same fractional current
reading. The leakage rate is then
read directly on the micrometer,
the whole process taking approxi-
mately 6 minutes.

Advertisement of
BELLING & LEE LTD.
Great Cambridge Road, Enfield, Middx.
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“BELLI NG-LEE”

“Belling-Lee” Miniature Unitors have
been designed round a “brick” of unit
area (0.990” x 0.366”), having a central
fixing point. A number of “‘standard
bricks” is available employing differ-
ent arrangements of contacts of two
basic sizes, rated at § and 10 amp.
respectively, for working voltages up
to 2,000 V. peak. A common feature is
the central earthing connector which
also acts as a polarising key, as well as
providing the fixing to chassis. Con-
tacts are silver or gold plated.

Each ““brick’ is physically interchange-
able with its fellows and thus, from a
small number of ‘“standard ’ plug, and
socket, assemblies, a very large variety
of non-interchangeable multi-connec-
tors can be constructed within a given
chassis cut-out, or shroud.

The range comprises units having
from 2 to 12 poles, INCLUDING A TWIN
CO=-AXIAL PAIR FOR R.F. CONNECTIONS.
Shrouds are available, if required, for
mounting one, two or three unitors as
an individual connector.

Miniature Unitor Plugs & Sockets
L.1387-L.1391, /P & S

Shrouds, Flush & Surface mounting:
L.1404-L.1406, /[F & S

(One of each suffix Is required to
form a mating pair)

Please write for full technical data

BELLING ¢ LEE LTD|

\GREAT CAMBRIDGE ROAD, ENFIELD, HIDDX ENGLIND

Telephone : Enfield 3322 . TVelegrams: Radiobel, En"t‘ld



102 WIRELESS WORLD May, 1960

we can getjlyou out of a

stabiliser problem

If you're worried about varying voltages...
or.if you’re in a rage over rectifiers or in a
diode of despair—don’t worry. We’ll get you
out of all that! (Why, we’ve made some of
our customers actually beam at tetrodes )]
It’s because we’ve experienced over 40 years
bottling up valves—Tx, Rx, rf, audio, hard,
soft, gov’t., special —that problems like this
no longer hold any terrors for us. Also, we’ve
everything on the research and production
side you could possibly wish for. So the next
‘time you’re enveloped in a valve problem,
particularly one involving Corona Stabilisers,
let us know,

valves are obtainable from
THE M-O VALVE CO. LTD.

BROOK GREEN - HAMMERSMITH * LONDON wW.6.
A subsldiary of the General Electric Co. Ltd.
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Aspecis of design

This is the twenty second of a series of special features dealing with advanced problems in
television and radio circuit design to be tEublished by The Ediswan Mazda Applications
any questions arising from this or other articles,

Laboratory. We will be pleased to deal wi
the twenty-third of which will appear in the June 1960 issue.

When designing a transistor class B amplifier, the principal
problem is the choice of circuit values which will give the maxi-
mum possible useful output, without either exceeding the col-
lector dissipation rating or running into excessive quiescent
current at high ambient temperatures, under any likely possible
combination of component tolerances. Excessive dissipation is
the more important as it can lead to thermal ‘ runaway ” with
consequent destruction of the output transistors, while high
quiescent current only results in a shorter battery life. In the
present article, consideration will be given only to the least expen-
sive circuit design in which neither thermistors nor diodes are
used in the bias networks. The circuit considered is that shown
in Fig. 1, a single ended push-pull circuit in which the bias
conditions of the transistors ar¢ independently determined by
their own resistor networks. The quiescent operating point of
each transistor is obtained graphically from the two conditions
that the base-emitter voltage, Vb, is a funcuon of the collector
current I through the transistor, and also a function of the voltage -
drop around the external circuit, namely

Vbe = Vb — (Rulp 4 Rele) (See Fig. 2 for meaning of symbols)

ie Ve = Vip — Ret (Bt DRy | Ro+ Ry (g

B is the d.c. amplification factor in a common emitfer circuit.

The value of V. required at the trangistor for any given value of
collector current e is reduced as the junction temperature rises.
In the ranges of values of I, and temperature which are likely to
be met, the change in value of Vy’. (the intrinsic base-emitter
voltage) is approximately —2 mV/°C. Suppose the average
characteristic curve for Vye versus I at a junction temperature
of, say 20°C, is known. Then for a given value of I., and a
junction temperature rise of ATi,IVb’, is reduced by 24Tj

millivolts. Since Vie = Vi's + rLE (Te — Tcea), Ve is reduced

by (24Tj + Ioo) Iceo) mV where Iceo is the collector leakage

current (open circuit base) in milliamps. The spread in value of
Ve for the output transistors (such as XC131) is 4- 20 mV, so the
maximum reduction in Ve is (24Tj + b’ Ieeo + 20) mV.

B
R+ R Iceo, the graph of V against I.

By putting V = Ve —
for a low limit Vi, transistor is derived from the average charac-
teristic curve, Vv, against Ie, by reducing the value of Vpe by

aTj+ Ret Retm' y " oymV.  ATj=Ele+ATams

where @ is the thermal resistance of the transistor, 4Tamb is the
ambient temperature minus the temperature at which the
standard Ve Ic curve is taken, and the voltage drop across the
speaker and emitter resistor under quiescent conditions is con-
sidered negligible. Iceo is determined from the leakage current
versus junction temperature characteristic, and is considered
negligible at 20°C.

The most likely condition for thermal runaway occurs when the
term involving Iceo is large.  Since the maximum value of Iceo
is generally only obtained with high B transistors, it is reasonable
to take the maximum value of Isco and the average value for 8.

A value can be estimated for R, as a small error in this will not
significantly affect the curve for V versus I..

The external quiescent conditions are satisfied by equation (1)

which becomes V = Vpp — Roi (Bt DR I.. The graph
of this is a straight line (afterwards reé:rred to as the load line),
passing through the point V = Vi, Ic = O and with a slope of
Ro + (B + 1) Re.

From considerations of ‘“‘cross-over” distortion in a class B
stage the smallest desirable average value of quiescent current at
20°C is 2 mA. Using the average value of f, calculate

Vob = Vie (at 2 mA) + 2[Ry + B+ 1 R,} millivolts (2)

Rp should be made as small as possible subject to the require-
ments of the driver transformer design and the current drain
taken by the base potentiometer chain (in general Ry will have a
value between 50 and 150Q2) and an estimate should be made of
the value of Re.

The value of resistor R; should be the smallest preferred value
which makes the average value of Vb equal to, or greater than the
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voltage Vep %iven by equation (2). Taking limit values for
resistors, R; (low limit) and Re (high limit), a maximum value of
Vb is obtained, and a load line is drawn through this point to
intersect the V, I limit characteristic (see Fig. 3). The point of
the intersection (A) should correspond to a value of Ic not above
the highest permissible value of quiescent current and also a
reasonable amount below the point T at which the load-line would
be tangential. This latter point gives the quiescent current at
which thermal runaway can just begin. The slope of this line gives
the minimum value of Ry + (B+1)Re

B8

The value of Ry used here is the upper tolerance limit of
R: + Riand from it the lower limit permissible for Re is obtained.
Adding on the tolerance for Re gives its nominal value, and if a
preferred value is to be used this should be the nearest above
that just obtained. If this value is significantly different from the
value of Re assumed in calculating Vb then the procedure should
be repeated using this new value.

In the next issue, the discussion will be extended to cover
dissipation and thermal stability under dynamic conditions.

FIG. 1.

Ry= RESISTANCE OF
SECONDARY
WINDING

3

_ RoE o
e —'RI+R2 Re
[}
L-LeozBlp L =lp+le  Ieo=0 (AT20°C)
4 x
FIG.3. %
LIMIT V, T
- CURVE AT P Ry +(B+1)R,
HIGHEST LOAD UHE el ®
AMBIENT R
TEMPERATURE L .
vbb max.

Associated Electrical Industries Ltd
"Radio and Electronic Components Division

Technical Service Department

155 Charing Cross Road, London, W.C.2

Tel: GERrard 8660. Grams: Sieswan, Westcent, London
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EDISWAN MAZDA 10PL12

Triode-output beam tetrode for a.c./d.c. mains audio

apﬁlications
eater Current (amps) Iy 0.1
Heater Voltage (volts) Vi 50

TENTATIVE RATINGS AND DATA

Maximum Design Centre Ratings
Triode Tetrode
1 U/

Anode Dissipation (watts)  pu(maz)
Screen Dissipation:

Continuous (watts) Pg2(max) — 1.8
Screen Dissipation: Speech

and Music at Maximum

Signal (watts) — 3.2
Anode Voltage (volts) Va(max) 250 250
Screen Voltage (volts) Vgz(max) — 250
Heater to Cathode Voltage

(volts rms) Vh-k(max}ms 200% 200*
Cathode Current (mA) Tx(max) 15 50
Resistance Grid 1 to Cathode 3 2

(Self Bias) (MQ)
Resistance Grid 1 to Cathode

(Fixed Bias) (MQ) 1 L
Resistance Grid 1 to Cathode
(Grid Current Bias) (M Q) 22 —

Resistance Heater to Cathode (kQ) 20 20
*Measured with respect to the higher potential heater pin.

Inter-Electrode Capacitances (pF){

Triode Tetrode
Input Capacitance Cin 3 9.3
Output Capacitance Cout 4.3 8
Anode to Grid 1 Ca—g1 4.5 <03
tInter-electrode capacitance in fully shielded socket,

without can.

Characteristics
Triode Tetrode

Anode Voltage (volts) Va 100 200
Screen Voltage (volts) V. — 200
Anode Current (mA) L. 3.5 35
Screen Current (mA) I, — 7
Grid No. 1 Voltage (volts) \}g, 0 —16
Mutual Conductance (mA/V) gm 2.5 6.4
Amplification Factor

(Tetrode g to g2) 70 9.5

TYPICAL TETRODE OPERATION

Single Valve as Class A Audio Amplifier
Anode Voltage (volts) Va 100 170 200
Screen Voltage (volts) Vg 100 170 200
Grid Bias Voltage (volts) Vi -6 —11.5 —16
Quiescent Anode Current

(mA) Ta(o) 26 41 35
Quiescent Screen Current

(mA Ti(o) 5 8 7
Power Output for 109, total

distortion (watts) Pout 1.05 3.3 3.5
Anode Load (kQ) Ra 3.9 3.9 5.6
Input Swing (volts rms) Vin rms 3.8 6 6.6
Input Swing for 50 mW .

Output (volts rms) 0.65 0.59 0.6

Mounting Position: Unrestricted. Base: BOA (Noval)

ag at
92
j 9t
94 i
e
kq,bp,s k¢
VIEW OF FREE END h h
Maximum Dimensions (mm)
Overall Length 78.5
Seated Height 71.5
Diameter 22.2

Associated Electrical Industries Ltd
Radlo and Electronic Components Divislon

Technical Service Department

1S5 Charing Cross Road, London, W.C.2

Tel: GERrard 8660, Grams: Sieswan, Westcent. London
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Tentative characteristic curves of Ediswan Mazda Valve
type 10PL12
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Train at home in your spare time

RADIO &TV.SERVICING

this new, easy, practical way!

Your oww... BUSINESS...
CAREER. .. OR

Electronics is rapidly becoming a great new
industry with far reaching applications into
every field of modern activity.

You can learn all the essentials of this new
science at home in your spare time and turn
your knowledge to good purpose!

Now is your chance to set up your own
business and be your own boss!

RADIOSTRUCTOR EQUIPMENT
COURSES MAKE LEARNING
SO SIMPLE

You learn by building actual equipment with
the big kits of components and parts which we
send you. You advance by simple steps using
high quality equipment and performing a whole
series of interesting and instructive experi-
ments—there are no complicated mathematics!
Instruction manuals and our teaching staff
employ the latest techniques for showing clearly
how radio works in a practical and interesting
manner; in fact, you really have fun whilst
learning!

And you end by possessing a first-rate piece of
home equipment with the full knowledge of how
it operates, and how to maintain it afterwards.
In fact, for those wanting help with their radio
career training, to set up their own full or part-
time servicing business, or the hobbyist, this
new and instructional system is exactly what
isneeded and it can be provided at very moderate
cost with payments available. Post the coupon
now, for full details. "There is no obligation of
any kind.

¢ No Mathematics o Easy Terms

Available o All Test Equipment Supplied

To RADIOSTRUCTOR, (Dept. G66)
40 RUSSELL STREET, READING, BERKS.

® Personal Tuition e Finest Equipment

Please send Brochure
without obligatlon to:

RADIOSTRUCTOR - 1=

825 We do not employ representatives 5.60

BRITAIN’S LEADING RADIO TRAINING ORGANISATION
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Plessey }

NEIALLUX

metal film resistors

.. .. €NSure minimum noise,
low level drift resistance
and maximum reliability.

Temperature coefficient of less than 20 parts per million per
°C can be achieved, inductance is negligible and voltage
coefficient almost zero.

Metallux resistors are the most versatile compohents yet
offered to the electronic and electrical industries. They
provide a higher performance and considerably longer life
than conventional film resistors and can replace with tech-
nical advéntage most types of fixed resistors available today.
Plessey Metallux Resistors are manufactured by unique
methodsin newlyinstalied and superbly equipped plant, and
under strict scientific control at all stages of manufacture.

Wattage range 1/16W to 1kW
Range of values from 0'1 (2 to 2'5 megohms
Frequency range d.c. to 1 kMc/s

448 800N i ] o ¥ Tolerances from 109, down to 0:19,
2%, :

b ! Ly i AR Write to Plessey for full information
S i rzj 4 "‘;‘_’;2‘)':74;' S et Capacitors & Resistors Division
; 1 etidh THE PLESSEY COMPANY LIMITED

i :(;’osn ol i Kembrey Street - Swindon - Wiltshire
‘ N 5, ‘ g d Telephone : Swindon 6211
| - : I

:
] d b il \ #

' o W oy < B AP Agents for British | Plessey International Limited

i CRRE R A T T ) r@fa—.;—-“}gbl-j-m‘it.

L]

4

4 Commonwealth Countries : | llford + Essex » Telephone: ILFord 3040
FPCRIA
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Hedifon

introduce

a range of
VHF/FM
Broadcasting

Equipment

G363 | KW TRANSMITTER

G 325 500 W TRANSMITTER

A new range of VHF/FM broadcasting equipment developed
to meet the ever growing demand for high quality equipment
at really competitive prices. Redifon can engineer, plan and

install complete broadcasting schemes anywhere in the world.

R 326
LINK/MONITOR RECEIVER

50 W TRANSMITTER

REDIFON LIMITED Broadcast Sales Division, Broomhill Road, London, S.W.I18 - Telephone : VANdyke 7281
A Manufacturing Company in the Rediffusion Group

G
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E.M.I has now introduced the
latest addition to its range of
camera channels : the 3-vidicon
b Colour Camera Channel Type 204.
Smaller, easier to use and less
expensive than existing colour
equipment, the type 204 gives
true-to-life colour reproduction.
Itis suitable for broadcast use
as well as medical and
industrial applications.

PETLIT R
oo o,

colour brings a new magic to T.V.

The new camera uses three
vidicon tubes and a novel optical
system to give an improved colour
quality, even under difficult
lighting conditions.

Outstanding features include :

* Excellent signal/noise ratio

* Stability of colour registration
% High level clamping

* Stabilised gain of amplifiers

E.M.l. brings in
the colour camera

Jiiititimt ey,

EMI .

For full details please apply to :

E.M.I. ELECTRONICS LIMITED

BROADCAST EQUIPMENT DIVISION ° HAYES * MIDDLESEX ° TEL: SOUTHALL 2468

EE54
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Model W.V.A.

TAPE RECORDERS

The W.V.A. tape recorder now has provision for Stereo plug in heads.

to enable this recorder to replay Stereo. The regular models are
retalned with additions and improvements. Our high standard which
has made these recorders famous has been maintained, resulting in
their being chosen for the foremost musical centre in this country.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signal and 50 watts peak Audio. With voice
coil feedback distortion is
under 0.19% and when
arranged for tertiary feed-
back and 100 volt line it is
under 0.15%. The hum and
nolse is better than —85 dB
referred to 30 watt.

It is available in our stand-
ard steel case with Baxen-
dale tone controls and up
to 4 mixed inputs, which
may be balanced line
30 ohm microphones or
equalised P.U.s to choice.

ELECTRONIC MIXER/AMPLIFIER

fhis high fidelity 10/15 watt Ultra Linear Amplifier has a built-in mixer
and Baxendale tone controls. The standard model has 4 inputs, two for
balanced 30 ohm microphones, one for pick-up C.C.I.R. compensated
and one for tape or radio input. Alternative or additional inputsare
available to special order. A feed direct out from the mixer is stan-
dard and output impedances of 4-8-16 ohms or 100 volt line are to
choice. All inputs and outputs-are at the rear and it has been designed
for cool continuous operation either on 19 x 7in. rack panel form or
in standard ventilated steel case.

Size 18 x 73 x 93in. deep.
Price of standard model £49.
Also 3-way mixers and Peak Programme Meters.

4-way mixers.

}2-way mixers, and 2 x 5-way stereo mixers with outputs for echo
chambers, etc. Details on request.

Will deliver 120 watts continuous signal and over
200 watts peak Audio. It is completely stable with
any type of load and may be used to drive motors
or other devices to over |20 watts at frequencies
from 20,000 down to 30 cps in standard form or
other frequencies to order. The distortion is
less than 0.29, and the noise level —95 dB. A
floating series parallel output is provided for
100-120 V. or 200-250 V. and this cool running
amplifier -occupies 12§ inches of standard rack
space by |l inches deep. Weight 60Ib.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19

Telephones: LiBerty 2814 and 6242-3

Telegrams: * Vortexion, Wimble, London.”

C— —
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3 newcomers
to our wide range
of point
contact diodes

GEX37 High efficiency r.f. diode G EX58 Diode with high G EX942 Gold bonded germanium

also suitable for low level vision detec- back resistance maintained up to diode with a low forward voltage drop.

tion. Turnover voltage greater than 30. —100V. Turnover voltage greater typically 0.65V at 100mA. It has a short

68% average rectification efficiency with than 120. Max. current at —100V reverse recovery time, low capacitance

600#A min. rectified current at 35Mc/s (Tamb. = 60°C.) is 450 uA. and may be used up to 76°C. GEX941 is a
single ended version of this diode.

into a 6.8k load.

CURRENT GERMANIUM POINT CONTACT DIODES

GEX39 Highefficlencyr.f.andhigh (CV2310) Modulators for
0 Speed swilching diode GEX36 telephony. Can be sup-
n GEX34 General Purpose diode GEX64 plied in quads matched
GEX45/1 General purpose diode Jor fwd. voltage ai 5mA.

lgl (CV 425)
Y GEX35 Low level vision detector GEX66 VHF mizer (uptol0kMc/s.)
[y GEXS4 High back resistance diode and very high speed

(CV 448) switching diode. (CV2290)
]

RADAR MIXER DIODES

Germanium co-azial low Sims Silicon waveguide Q-
GEM1 noise X-band mizer. band mizers (CV 2391)
*GEM2 Ezrtremely low X-band SIM3
noise factor of 7.5dB. Silicon co-azial X-band *SIM9 (CV 2392)
Silicon co-azxial X, Sand e LTS
SHZ L band mizers (CV 215¢)
*SIMS (CV 2155) *Reversed polarity types

SEMICONDUCTORS

For full information on these and many other types, please write to:—
G.E.C. Semiconductor Division, School Street, Hazel Grove, Stockport, Cheshire.
Telephone: Stepping Hill 3811 or for London Area ring Temple Bar 8000, Extension 10
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LEAK Amplifiers are the choice of professional engineers such as the

O O B.B.C. (over 500 detivered), the South African Broadcasting Corpora-
tron (600), ITV and many other Commonweaith and Overseas broad-
I - I casting and TV systems, who use them for transmitting andlor

momitoring the broadcasts 10 which you listen. Also many of the
gramophone records to which you listen are cut via LEAK Amplifiers.

Equipment ...

The “‘Point-One Stereo ” pre-amplifier is designed so that it can be used with any Leak monaural power
amlﬁliﬁer or a combination of any two Leak monaural power amplifiers additionally to its more normal use
with the “‘Stereo 20 or ** Stereo 50.”

Extract from Test Report by ““ The Point-One Stereo ” pre-amplifier is probably the most comprehensive unit in existence covering every

J- C. G. Gilbert reprinted from requirement for sterec tape, disc and radio, plus monaural amplificaion for any form of input signal . ..

the Music Trades Review, also it is difficult to think of any additional requirement that one would ever wish. The equipment performs with

reprinted in our advertisement  the high performance always associated with the tradition of Leak equipment. It is a fine example ot design
the October issue of this and construction, and the pre-amplifier can be used with any other Leak main amplifiers. How the pre-

magazine. The full two-page amplifier can be soid for a little as £21 can be answered only by Harold Leak . . .*

Test Report and an illustrated  Summing up, therefore, one can highly recommend the Leak stereo system for use with any current monaural

brochure on the amplifiers will or stereo input whether it be from pickup, tape, radio or microphone.”

be sent you on request.

* The prices are made possible by our world-wide sales
. :

/Z%’

| :
i |
- ® POINT-ONE
§ VARISLOPE 1Il @ STEREO PRE- ’
§ PRE-AMPLIFIER AMPLIFIER
\
§ TL/12 PLUS @ ® STEREO 20
\ POWER AMPLIFIER POWER

AMPLIFIER

__

SOUTHDOWN @
CABINET

TOTAL £55 : 13s. | {

@ SOUTHDOWN
CABINET

Y

Ty

SN x\\\\\\\\\\\\\\\%&&\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\wy

7

N

i

£ oed One P ren

TL/12 Plus Amplifier 18 gns.
oo 28
] Please send me Test Report ] 1
‘= Brochures O 1
|| IE ﬁ\ |K the first name In High Fidelity i 1
since 1934 1

Telephone: SHEpherds Bush [173/4/5. Telegrams: Sinusoidal, Ealux, London. |__
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23 TOTTENHAM COURT RD., LONDON, W.1.

Tel.: MUSeum 3451/2

Y VISIT OUR NEW BRANCH AT 309 EDGWARE RD. W.2.
l Assemble

‘MINUETTE® HIGH FIDELITY
RECORD AMPLIFIER
with 3D Sound System

14 Gns r.&r.10/-

This Unit consists of a high quality
4-watt amplifier with separate
bass. trebie and volume controls,
and also switching for L.P.,
standard records and radio,
with separate inputs for pickup
and radio, Valve line-up: EF86, EL84, EZ80. Specially wound Parmeko
output and mains transformers are used. Two High-flux 84 x 5%in, elliptical
speakers are used, the units are mounted in an attractive good quality
walnut cabinet, the top board of which is detachable and can be replaced
by a further board which is cut out ready to accept a Garrard 4SP 4-speed
single player. This board is included in the price, together with a matching
lid. Cabinet size 17 x 16 x 94in.

The Amplifier as used in the above unit can be supplied separately
complete with escutcheon at €6/19/6, P. & P. 3/6.

Garrard 4SP 4-speed single player, £6/19/6.

BRAMATIC PRICE
REDUCTIOKS
ey e tor £T.7.0 2%,
semaittor £8:10.8 575

These two receivers use the
latest type circuitry and are
fitted into attractive cabinets
12 x 6% x 54in., in either walnut or ivory Bakellte or wood I/ extra. Indi-
vidual instruction books /- each, post free.

The Truchord

7

PORTABLE

i §7.7.0

BUILT FOR

plus 3/- Post & Pkg.
Batteries extra.
H.T. 10/- (Type BI26) or
equivalent.

PR;M\!R

equivalent.

% High Q frame aerials.

% High sensitivity on both
wavebands.

% Medium and long wave
superhet circuit,

% Instruction book (/6.

+ Size only 8 x 8 x 4}in°
+ Weight including batteries 5iIb. ¥ 4 valves of the economy type-

PREMIER BATTERY ELIMINATOR housed in cwo con-

tainers which are to replace AD 35 and B126 batteries.
KIT 37/6 plus 2/- post and_packing. Only suitable for use with DK96 Series valves.

LT 1/6 (Type AD 35) or

TEL.. PADdington 6963

it yourself and
SAVE £££s

COMPACT GRAM. AM-
PLIFIER 2-valve printed-
circuit type for use on A.C
or D.C. 200/250 v. mains
incorporating modern minia-
ture valves. Output 2 watts,
overall dimensions 64 x 2 x
34in. Price 5%/6, plus
P. & P. 2/6.

Amplmer Cabinet, £2/19/6,
plus 5/- P. & P.

7 x 4|n Elliptlcal Speaker, €1/1/6 plus If all the above

/6 P. items are pur-
Lates:-type Colllro
Conqsuest

plus

chased at the same time they
spd Changer.  £7/19/6,  can be supplied at £13/15/-, plus
/-P. &P 10/- P, & P.

THE COSSOR MAY BE BUILT FOR

TRANSISTOR £7] 96

POCKET
RECEIVER Plus 2/- P. & P.

This receiver uses the most up-to-date printed circuit
method and with the aid of the easy to follow point-to-
point instructions assembly is simplicity itself. Four

first-grade Edison Swan transistors are used, one
XA102, two XAI0l. one XCI0l and two diodes. The receiver covers
I90/SSO metres on medium wave operating on a P.P.4 9-volt battery.
When constructed it is housed In an attractive beige leather case. Size
53 x 3% x I4in., weight 17 oz. ins. books available 2/6. Battery 2/-.

THE ¢ MID-FI

A NEW DESIGN 4;-WATT AMPLIFIER
KIT MAY BE BUILT FOR 5
Plus 3/- P. & P.

A new circuit for the home constructor re-
quiring a good-quality medium-powered
amplifier for reproduction of records or
F.M. broadcasts. Technical specifications:
separate bass and treble controls. Valve
line-up: EF86, ELB4, EZBO. Voltage adjust-
ment for A.C. mains from 200{250 volt,
3 or 15 ohms impedance. Negative feedback. Size .7 x 5 x 2in., overall
height Sin. Silver-hammered finished chassis.

TAPE DECKS
Latest BSR Monardeck. Single speed 3} i.p.s. Will take 5}in. spaols
£€9/19/6, 5/- P. & P.
Collaro Studio Tape Transcriptor. 3 speeds 1, 3}, 74 i.p.s. 3 motors.
Push button controls. Will take 7in. spools. 15 gns., 7/6 P, & P.
Collaro Mk. 4 Tape Transcriptor, Twin track operation. 3 speeds,
33, 74, 15 i.p.s. Wil take 7in, spools, EL7/19/6,7/6 P. & P
Tape Recorder Amplifier, specially designed to match the Collaro
Studio Tape Deck. £12/17/6. P, & P, 4/-
Size 11} x 5 x 3in., uscs 3 valves, magic eye, contact cooled metal rectifier.
Incorporates mikefgram/radio inputs, ext. l.s. jack, superimposing.switch,
with matching knobs.

RECORDING TAPE

By well-known manufacturers, Brand New, boxed and fully guaranteed

1,800f¢. on 7in. spool

[} ZODfL on 7in. spool
1,200f¢t. on 5%in. spool
Postag

AMERICAN RECORDING TAPE

Manufactured by Ferrodynamics, brand new and fully guaranteed
1,200ft. on 7in. spool
1,800fe. on 7in. spool

600ft. on Sin. spool

Postage and packing /- per spool.
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[ Radio Stethoscope

This can be slipped Into

pocket rather like
a fountain pen. With
it In most districta a
receiver can be checked
from the grid of the first
valve right through to the
output without a signal
generator, the stethoscope
will operate in both L.F.
and R.P. circuits without
alteration. It is a complete
faultfinder.

All the mnecessary parts to
make this tracer, 6/6,
post 1/-.

A.C./D.C. Multlmeter Kit

Ranges: D.C. volts
-5,0 50, 0-100, 0-500,
000  Ae. volts

0. 0 50, 0- 100 0-500,
0-1, 0 ) C. milli-
amps 0-5 0-100,

0-800. Ohms 0-50,000
with  interpal bat-
. 0-500,000 with

external batteries.
Measures A.C.'D.C.
volts.  D.C. current

and ohms. All the
essential parts tnclud-
ing metal case, 2in. moving coll meter,
selected resistors, wire for shunts, range
selector, awitches, calibrated scale and full
instructions, price 19/6, plus 2/6 post and
insurance.

Speaker Bargain

12in. Hi-fidelity londapenker High flux.
Permanent magn with standard 3
ohm speech coil. Wlll hzxndle up to 12 watta,
Brand new by famous maker. Price 32/6
plus 3/6 post and insurance.

Rectifier Bargains

Belenjum rectifier type 12, 500 v. } amp.
half-wave, easily rebullt Into full wave
or multiple type, contains 30 36 mm. discs.
Price 8/6. plus 1/6 post. Type 13, 36 volt
9 amp. easily rebuilt tnto six full wave
charger rectifiers nuitable for 6 or 12 volt
batteries at 3 amps, contains 24 84 mm.
discs. Real bargain at 19/6, plus 1/6 post.
Type 14—240 v. } amp., 7/6.

Suppressor Condenser
8top your
Ardll or other
appliances
interfering
with your or your neighbours’ radic or
teievision, Simple instructions given.
1/6 each. 12‘- dozen.

Electronics (Croydon) Ltd.,
London Road,
Croydon.

Phone: CRO 6558,
Half day, Wednesday.

29 Stroud Green Road,

WIRELESS WORLD

Philips AG2009 Transcription Unit

Muny outstanding features.
Ideal for the enthusiast.
Fine adjustment on all four
speeds.  Continuously vari-
able pick-up, weight 2-12

gms,
Supplied with Phllips Hi-Fi
orystal head, type AG3019
for microgroove and 7
r.p.m.
Frequenoy response 30-15,000

cfs.

Pick-up lifting and lowering
device.

Individually balanced heavy
turntable.

Muting switch fitted.
Complete with monaural pick-
up, £10/10/-, or £1 deposit
and 21 fortnightly payments Available also with stereo head, diamond
of 10/-. or sapphire stylus. Prices on reguest.

RII132—2 Metre Receiver

This is a 15-valve superhet covering
95—150 me/s. (2-3 metres) Switchable
AGC and AVC—variable h.f.0,
We have a few only of these very fine
receivers—complete and good con-
dition but may need some attention.
Price £6/19/8. plus 10/- carrlage
and insurance,

Unit 234a

Bullt to operate the 1182 but on
extremely fne power pack for any
job--standard mains input, h.t. cutput,
100ma. at 240V fully smoothed L.T.
6.3V. nt 5 amps. Unused and in
perfect  order,  £4/10/-,
carriage and insurance.

H.R.O. Power Unit

plus  7/6

An extremely well made unit with lnput (switched)
sultable for our Standard mains on 118V. AC,
maing—output to fuily semoothed 250V 75 mA
D.C. and 6.3V. 3.5 amps. Made originally for
the-H.R.O. receiver but equaliy suitable for other
set—unused and o perfect working order.
Price £2/15/-, plus 3/6 post and insurance,

Unique Opportunity to build Fine
Transistor Set

Constructor’'s parcel: to bufld Pocket 6
Tranristor Bet as currently being sold at
£17/17/-. Parcel comprises motifed, two-
tone cabinet aa fltustrated. mmng dml two
gang tuning
chassis/printed circuit and easy-to-follow
circuit, Costing value 57/6—offered while
supplies last at only 28/6, plus 2/6 post.
Suitable for your own circuit or to build
original elrcult.  All parts available at
highiy competitive prices. Do not miss this
tremendous bargain.

Circular Fluorescent Lighting

Introducing the “'Saturn,”
a wonderful unit which will
entich your room by its
elegance and the brigm
warm light from the
fluprescent tube will light
up every corner of the
room and bring out the
richness and colour of your

furnishings and decora-
tlons.
The top and bottom spheres

are available in red, yellow,
blue, opal and green to suit your taste.

Two models, 40 watt and 80 wan both approx 18in, d(amter Price 40 watt

£5119/6 80 watt £6/19/6, incl tube and chain, nothing
else to buy. No e(bm wiring requlred slmply take down the existing fitting,
joln the wires of the * Saturn ™" and that is all.

Running cost of the " S8aturn'* approx. 25 houre per unit for the 40 watt
and 12 hours for the 80 watt. Light output of the 40 .w. is equivalent to the
average 150 w. lamp and the 80 w. equivalcnt to two 150 w. lamps.

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post orders are dealt with from Eastbourne, so for prompt attention nlease post your orders to 66 Grove Road,
Eastbourne, marked Department 2. Callers may use any one of the Companies below :

Electronics (Finsbury

Park) Ltd., 520 High Street, North,

Manor Park, E.I2.
Phone: ILFord 1011,
Half day, Thursday.

Finsbury Park, N.4.
Phone: ARChway 1049.
Half day, Thursday.

Electronics (Manor Park) Ltd.,

113

Band [l Converters

Buitable —
Wales, Lon-
don, Mid-
land, North,
S8cotland,
ete. All the
parts includ-
ing 2 EF80
valves, coils,

fine tuner, contrast comntrol, condensers
and resistors. (Metal case available as an
extrn.) Price only 19/8, plus 2/6 post and
insurance. Data free with parts or available
separately, 1/6.

Please send two more kits, the one you sent
last week is performing magnificently.
‘We receive this cort of letter every day of the
week, o If you have hesitated because you
thought our kits too cheap you need hesitate
no longer.

Now Reduced to 9/6

Nin.

cabinet of
the latest
styling—

beautifully
.. Veneered and
* polished —
limited quan-
tity. sale price
9/8 each. Car-
ringe and pack-
Masks 10/- extra.

ing 3/6 extra.

Making a Solder Gun

A 7-second sol-

der gun of

the type cost-

ing £3-£4 was described

in “ Practlcal Mechanies."

Only two essential parts

are required—{a) the trans-

former and (b) the push

gwitch. These we can supply at 13/6.
plus 2/- ~ost. Tbe rest of the parts you
will have {p your own * funk ** box. Copy of
the article concerned given frec with the kit.

CABINET
SNIP

i
i
i

Extremely well made poriable amplifier
case finished In two-tone and very modern
in appearance. Large enough for stereo
outfit with tape deck or autochanger,
Bnip price 59/6, plus 3/8 carriage and
nsurance.

Multi-Purpose Mains
Transformer
Heavy duty constructlon, must have cost
at least £3 to make. Offered at a snip

price of 14/6.
Specification:—

Primary Standard 230 v.

Secondary 1. 660 v.-200 mA. centre
tapped.

Secondary 2. 80 v.-100 mA.

Secondary 3. 23 v,-750

Secondary 4, 7 v.-3 amp. centre tapged.

Secondary 5. & v.-3 amp.

In addition there is a window space for
extra L.T. windings, winding ratio 1s 2}
turns per volt. Weight of transformer ts
12lb. size., approximately 6in.x4{hn.x
um Connections all brought out to ter-
minale on bakelite panel. We have only
500 of these, so order at onmce to avoid
disappointment. Non-callers add 3/6
postage please.

Electronics (Ruislip) Ltd.,
42-46 Windmill Hil,
Ruislip, Middx.

Phone: RUISLIP 5780. o
Half day, Wednesday. [ ]
[ ]

A1 51 01 203 11 O O 0 . 2 o
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MULTI-POLE
‘0-Z’ PLUGS
& SOCKETS

BELLING & LEE LTD

5

We make
components
of many kinds.

¢ This range of

multi-pole plugs

i and sockets

E© embodies the
¥ patent “0O-Z”
=% low contact

©  resistance
" design feature
W, andis

particularly

suitable for
rack-built
equipment,
power-pack to chassis
and amplifier to
receiver connections.
The range includes
free and fixed

5,7 and [0-pole

plugs and sockets.

48 surplus to requirements
INSTRUMENT CASES
to fit 19” X 10}” standard panel

modern styling e good ventilation
constructed from 18 s.w.g. mild steel

unpainted, or in grey
or dark green hammer 2300 the |0t
GAWKELL RESEARCH & ELECTRONICS LTD

finish (less panel)
Scotts Rd., Southall, Middx. Tel.: SOUthall 3702/5881

A. C. SOLENOID type SAM/T

Now fitted with stainless

life.
Instantaneous to 5}lbs.
available.

Also Transformers to
kVA 3 phase.

steel guides—six times the
Continuous 14 ozs. at %in.

Larger and smaller sizes

7

R. A. WEBBER LTD.

—— 18, FOREST ROAD, KINGSWOOD_ BRISTOL. Phone: 67-4065
o Telegrams: Radiobel, Enfield

"J| GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX.: ENGLAND:
e e

Telephone : Enfleld 3322
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OSCILLOSCOPE No. 11

Made by A, C. Cossor. Incorporates Hard Valve Time
Base with speeds of 1-5-40 milliseconds, but simply
converted to produce 3 cyclea per second to 30 kc/s.
Controls include Fine and Coarse Gain, Brightness, Foeus,
X and Y shiits. Has'Power Pack for nominal 115 v.
and 230 v. A.C., with ad te fuse

2{in, tube type ACBlo Grey and, black engraved (rom,
panel, eize 19 x 17in. For standard rack use if regnlred,
depth of unit being 12in. In steel transit case as illus-
trated. Complete with leads and suggested modification
data. BRAND NEW. ONLY £12/10/- (carriage 15/-).

CANADIAN RECEIVER No. 52

A magnificent 10 valve Receiver covering 1.75-16.0 Mc/s.
{19-170 metres) in 3 switched bands. Has butlt in 3 valve
Cryatal Calibrator employing dual 100/1 000 Kc/s. Crystal
to provide marker check points at 10-100-1,000 Kefa Other

includz Valve-check V , Internal 3in.
Speaker, R.F. and A.F. Gain Controls, Noise Limiter,
B.F.0. 8witch, Heterodyne Pitch Control, choice of Wide ar
Narrow Bandwidth, S8peaker or Headphones and Manual
or Automatic Volume Control on both C.W. ot R.T. There
are Fast and 8low Tuning Controls, with additlonal Oscillator
Control for Fine adjustment. In steel carrying case as illue
strated, size 15in. x 12in. x 15in. First elass condition,
thoroughly checked and tested. and in perfect working order
before desp: Circuit d. Voltages ired 12
volts L.T. and 160 volts H.T. ONLY £11/19/8 (carriage
ete. 15/-).

A suitable Power Pack, for use on 110-250 volts A.C. or
12 volts D.C., can be supplled (less outer case) for 60/~,
plus §/- carriage.

CRYSTAL CALIBRATOR No. 10
A superb Crystal Controlled
Wavemeter just released
by the Ministry of Bupply.
Has directly calibrated dial
for nominal coverage of
1.5-10.0 Mec/s. but may
actually be used from 500
kes. up to 30 Mc/s.
Complete with 500 ke/fs.
Crystal, 2 valves type IT4,
1 or IR5 and 1 of CV286
{Neon S8tabiliser), and In-
struction Book. Size 7in.
X T§in. x din., weight Bib.
Used but in frst class
condition. ONLY £2/19/6.
Carr. 3/6.

POWER UNITS TYPE 234

Primary 200/250 v. 50 cycies. Outputs of 250 v. 100 mA.,
and 6.3 v, 4 amps. Fitted double smoothing. For normal
rack mounting (or bench use) having grey front panel size
19in. x 7in, BRAND NEW. Only 59/6.

ALSO POWER UNIT TYPE 3, 8pecification as above,
but has two meters mounted on front panel to read
H,T. Current, and Voltage, BRAND NEW., ONLY 79/6
(Carriage on elther unit 7/6.)

HETERODYNE FREQUENCY
METERS TYPE LMI4

Frequency range 120-20000 kc/s. in 2 bands.  This is the
United 8tates Navy Model of the well-known BC.221
F¥requency Meter, but have many additional features
which increase their usefulness. Voltage stabilisation
circuits and Crystal control ensure extreme accuracy, and
in addition they are fitted with an Internal Modulation
switch to allow usc as a Signal Generator. 8ize only
8§in. x 8in. x 8iin. Full information on request.

12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 volts
at 100 mills. 8ize 5} x 34in. diameter. Ideal for running
Badeio and Electric Bhaver, eto., from car battery. ONLY
32/6.

R1155 RECEIVERS

The famous Bomber Command Receiver known the
world over to be supreme in its elass. Covers 5 wave
ranges: 18.5-7.5 Mcfs., 7.5-3.0 Mc/s.,, 1,500-600 kc/s.,
500-200 kc/s., 200-75 kefs., and is easily and simply
adapted for normal mains use, fuil details being supplied.
All sets thoroughly tested and in perfect working order
before d h, and on d tration to callers. Fit-
ted with iatest type Super Blow Motion tuning assembly.
Have had some use, but are in excellent condition,
ONLY £8/19/6.
A.C. MAINS POWER PACK OUTPUT STAGE in black,
metal case to match receiver, enabling it to be operated
immediately, by just plugging in, without any modifica-
tion, Fitted with 8in, P.M. Speaker £6/10/-, DEDUCT
10/-. IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.
Send B.A.E. for illustrated leaflet, or 1/3 for 1i-page
booklet which gives technical information, circuits, etc.,
and is supplied free with each receiver. Add carriage
10/6 for Receiver, 5f- for Power Unit.

RCA 8in. P.M. SPEAKER

In heavy black crackled metal case, designed for use
with AR 83 Receiver, or any set with 3 obhms Output.
BRAND NEW IN MAKERS’ CARTONS. ONLY 45/-
(Post 3/6).

AMPLIFIER N24
7

i

v

@

Utilises 4 valves, 1 each 824G, 6V6G, 6J7G, 6J5G
and high quality components such as *“C™ Core Trans-
formers and Block Paper 8moothing Condensers. A.C.
Mains Pack for nominal 110/230 volts. Provision for
600 ohms or High Impedance Input. Output to 600
ohm Line. For normal use only requires changing Output
Transformer, Output approximately 4 watts. Designed
for Standard Rack Mounting, having grey front panel
gize 18in. x 7in, All connections to rear panel, front
having * On/Off * 8witch. Gain Control, Indlcator
Light. Fuses and Valves Inspection Panel. BRAND
NEW IN MAKER'S PACKING. ONLY £4/9/6 (car-
raige 10/8).

EHBT TRANSFORMERS, 5.5 kV (Rect.) with 2 v, 1 a,,

MARCONI SIGNAL GENERATOR TF 144G/7. Coverage RCA RECEIVERS AR88D. Thoroughly re-conditioned 79/6. TkV. (R.ect ) with 2 v.1a., 89/8. 2.5 kV. (Rect.),
86 Kc/s.-2.5 Me/s. and 8 Mc/s,-70 Mc/s. Complete, and and in perfect working order. Cover B00 Kcfs-31Mc/e. with 2-0-2 v. 1.1a.,2-0-2v. 2 a, (lor VCR 97 tube, etc.),
in AS NEW CONDITION. ONLY g£95. ONLY £60 (carriage etc., 25(-). 477/6 {postage 2/ per trans.),
UNIVERSAL AVOMETER 34
SELECTEST RANGE MODEL D
TESTM ETER DIl || Ex-Air Minlstry, but thoroughly reconditioned and
checked. Supplied with internal batterfes and in-
Manufactured by General Electric Co., and Cogrirapm, (55 mimgen 0 (M
has exactly the same ranges as the Avometer 3(.)01.”8 A.C.T g.C. 3‘.‘0
g VOLTS urrent rrent
D, bur._ with a rather larger l.nll'ror scale. 150 mV. 75v. 15 mA. 75 A,
Bize 9in. X 7in, x Oin., with carrying 300 mV. 15 v. 30 mA. 150 mA.
strap. Thoroughly overbauled, and fn perfect :1’-5 v. '1720‘/» ;gg m ;5‘_?:1)5-
order, with batteries and instructions. A 3o S 15 amp. el
real * snip "’ while they last. ONLY £7/10/- 30 v. 600 v, E'liramp. 15 amp.
150 v 760 v. 5 amp,
(g, ARl 300 v. 1,600v.  30amp.  Resistance
750 v. 1,000Q
1,500 v. 10,0000

ONLY £8/19/6 (Postage, ete., 3/6).

PLEASE ADD POSTAGE OR CARRIAGE COSTS ON

HARRIS

(LONDON) L¥D.

Open unti! | p.m. Saturdays.

Cash with order pIease, and print name and address clearly

ELECTRONICS

Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937

We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross.

ALL ITEMS
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.(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

D.C. A.C. D.C. A.C.
YOLTS VOLTS Current Current

150 mv, 7.5v, 15ma. 75 ma.
300mv. ISwv. 30 ma. 150 ma.
I.Sv. 75v. 150 ma, 750 ma.
3v. 150 v. 300ma. 1.5amp.
1S v. 300v. |.5amp. 7.5amp.
30v. 600v. 3amp. ISamp.
1S0v. 750v. 15amp. Resist-
300 v. 1,500 v. 30 amp. ance

750 v. 1,000Q
1,500 v, 10,000Q
Supplied reconditioned as new, with
internal battery, instructions and
leads £8/19/6 each. PjP. 3/6

UNIVERSAL AVOMETER MODEL

WESTON MODEL 772 TESTMETER

A.C. VOLTS D.C. A.C. CUR-
25 v. CURRENT RENT

10 v, 100 microfa. 500 ma.

50 v, | ma, | amp.

250 v. 10 ma, S amp.
1,000 v. 50 ma. RESIST-
D.C. VOLTS 100 ma. ANCE
25v. 500 ma. 100 ohms
10 v. OQUTPUT 1,000 ohms
S0 v. METER 100k. ohms
250 v. 10 megohms
1,000 v.

Supplled in perfect working order complete
with internal batteries. £7/10/-. P/P. 4/-.

BRAND NEW RCA EXTENSION
LOUDSPEAKERS

8in., 3 ohm Quality
Speaker mounted in
attractive black
crackel case to match
ARBB Receivers, etc.

45/- each. P[P 3/6.

8-RANGE SUB-STANDARD D.C.
AMMETERS

Ranges 1.5, 3, 7,
|5, 30, 60, 300 and
450 amps. 8in. mir-
ror scale. Meter
housed in polished
teak case. Supplied
complete with all
shunts and leather
carrying case. £I5
each. PP. 7/6.

VORTEXION PORTABLE AMPLIFIER

Operation from 200/
250 volts A.C. or 12
| volts D.C, Separate
dinputs for micro-
phone or gram, Out-
put matched to 7.5,
\15, 250 or 500 ohms.
incorporates volume
control and full

switched tone con-
trol. Valve line-up:
6Q7, 615, 6V6, 6V6,5Z4. Size 8f x 6% x 174in.,
not brand new but supplied in perfect work-
ing order, fully tested, £9/10/- each. P/P. 6/-.

PORTABLE PRECISION VOLTMETERS

Brand new instru-
ments by famous
manufacturer, In
polished teak case.
Moving iron instru-
ment reading
A.C. or D.C.
volts on 2 ranges
0-160 v. or O-
320 v., 8in. mir-
ror scale. Ac-
curacy within

2%. £5/19/6 ea.
P.P. 3/6.

METER BARGAINS

26 mioroamp D.C. M/C flush rd, 2}in.

25 micrvamp D.C. M/C. proj. rd. 2§in. .
50 microammp D.C. M/C. proj. rd. 2§in.
100 wicroamp. D.C. M/C. flush rd. 3}in.. 62
500/0/500 microamp. D.C. M;C. proj. rd. 2}in... 19/6
1 milliamp D.C. M/C. flush8q. 2in............. 22/6
1 milliamp. D.C. M/C. flush rd. 2¢in. .... ... 25/-
1 miltiamp. D.C. M/C. Aush rd. 3}in. soo0

1 milliammp D.C. M/C. flush sq. 4in
200 miliamp. D.C. M/C. ﬂush rd
156 amp. D.C. M/C Proj. rd .
30 amp. DC M/C. fAush rd. 2Hn.
15 voit D.C M/C. flush rd. 1§in. ...
120 volt D.C. M/C. flush rd. 3}in.
300 volt A.C. M/L flush rd. 2§in.
300 volt A.C. M/Q. rect. flush rd. 2}
500 volt A.C. M/L. flush rd. 2}in.

DON Mk. 5 FIELD TELEPHONES
Ideal for all
inter-com-
munication.
Buzzer calling.
Supplied fully
tested, com-
plete with
batteries and
instructions,
39/6 each, P/P.
3/6 ea., 5/- pr.

EDDYSTONE MAINS POWER PACKS

200/250 volts in-

put. Output
I75 volts 60 mA.
and 12 vols
2.5amps. Double
choke and
condenser
smoothed. 5Z4
rectifier.  Sup-
plied as new and
unused. 22/6
each. P/P. 3/6

MARCONI TYPE TF340 OUTPUT
POWER METERS

Meter calibration 50 MW/I7DB F.S.D. Meter
multipliers, 0.1-1-10-100. Impedance values,
25-30-40-50-60-80-100-125-150-200 ohms. |m-
pedance multipliers. 0.1-1-10-100. Perfect
condition. £9/19/6 each, 7/6 carriage,

RCA PLATE TRANSFORMERS

Input 200{250
volts. Output
2,000/0/2,000
volts 500 mA.
tapped |,500/0/
1,500 volts.

Supplied brand
new  boxed,
£6/10/— each.
carriage 1&/-,

FIELD TELEPHONES TYPE L. Gen-
erator bell
ringing.
Light and
very port-
able. ldeal
for all in-
stallations.

Supplied
complete
with bat-
teries, fully
tested. As
new., §9/6
each. P/P.
3/-. S§/- pr.

FURZEHILL BEAT
AUDIO OSCILLATORS. Frequency
range 0 to 10,000 cycles. Output 10 or 600
ohms. Separate 50 ¢ycles check. Set zero
control, 200/250 volt A.C, operation. Supplied
in perfect worklng order, fully tested, £9/19/6
each, P/P, |

FREQUENCY

PARMEKO
TABLE TOP
TRANSFORMERS

Input 230 v, 50 cfs.
Output 620/550/375/
0/375/550/620  volts
250 mA. Also 2-5 v,
3 amp. windings
Size 6} x 6} x Stin.
Brand new only,
45/- each, P/P. 5/-.
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Operation
Ten position
250,000 cps.

COSSOR 339

DOUBLE BEAM
OSCILLOSCOPES

2,000,000 cps. Perfect working order,

ony £15 eacH

Carriage

house, office, building sites etc.

Generator bell ringing, 2-line

110/200/250 volts A.C. connection. Supplied complete
time base, 6 cps. to with batterles and wooden

Amplifier 10 cps. to

plus 3/6 P/P.
10/-.

FIELD TELEPHONES TYPE

|deal for alt Intercom systems,

carrying case, fully tested.

59/6 each per telephone,

MARCONI TF4/0C VIDEO OSCILLA-
TORS. Ranges 20 cps. to 30,000 cps. and
30 kefs. to 5 Mcfs. Variable attenuator.
200/250 v, A.C. Reconditioned, perfect
order, £35 each,

MARCONI TF-373 UNIVERSAL IMPE-
DANCE BRIDGE. Reconditioned to makers’
spec. 1,000 ¢fs. Ranges: |00H. 100 mfd. | MEG.
100 Q. 200/250-v. A.C. operation. £35 .each,

MARCONI STANDARD SIGNAL GENERA-

AMERICAN SUPER LIGHTWEIGHT
HEADSETS. Res. 50 ohms. Brand new, I5/-.
P/P. 1/6.

SOUND-POWERED TELEPHONE HAND-
SETS. No batteries required. 15/- each. P/P. 1/6.

LEACH 12 VOLT AERIAL C/OVER RELAYS.
Double pole, 7/6 each. P/P. 9d.

MUIRHEAD PRECISION STUD SWIT-
CHES. 4 bank, 4 pole, 24 positions. New, boxed,

TOR TF-144G. 85 kcfs. to 25 Mcjs. Output | 17/6 each. P/P. 1/3.

| microvolt to | volt, 200/250 volts A.C. operation,

Reconditioned to maker's spec. £55 each, CR.100 SPARES KITS. Contains |5 valves,
resistors, pots, condensers, output trans. etc.

PHOTO VOLTAGE AMPLIFIERS. These | All brand new, 59/6 set. P/P. 3/6.

special units contain a | microamp, Tinsley

mirror galvo and a double selenium photo cell. | 24 AMP. VARIAC TRANSEORMERS. 230v.

Brand new, £9/19/6 each. PJP. 7/6.

MARCONI TF-329 *‘Q” METERS. Range

; 10/ each,
0t0 5000, Frequency 50 kfs. t0 50 Mcfs. 200j250 | "Pute €12/10)- eac

input. Variable output 185 to 250 volts, Can be
used reversely giving 230 volts out with variable

volts A.C, operation. Reconditioned to maker’s
spec. £65 each.

MARCONI!I TF-428 B/l. VALVE VOLT- E
METERS, 5 ranges A.C, and D.C, L5, 5,
15, 50 and |50 volts, Complete with internal
H.F. probe. Operation 200/250 volts A.C.
Brand new, £17/10/- each., P/P. 10/-,

)
fﬂ

MINE DETECTORS No. 4a

Complete equipment comprises Search Head,
Amplifier Headset, Control Box, Telescopic
Rods for Search Head, Search Head Test Unit
and Test Depth Measure and Haversack.
Operation is from a standard 60 v./I.5 v. combined
dry battery. The unit will detect ferrous or non-
ferrous metals to a depth of 24in. giving maximum
signal but can be used at greater depths giving lower
output. Ideal for tracing underground pipes_or cables
and any hidden metallic objects.

Complete equipment supplied brand new in original
transit cases complete with circuit and operating
instructions.

PRICE

99’6 EACH

Carriage 10/6.

24 VOLT ROTARY CONVERTORS.

Input 24 volts D.C.
Output 230 volts &
A.C. 50 cycles, 100 §

watts. Housed in
metal carrying
case with inlet/
outlet plugs.

Brand new, 92/6
each, P/P. 7/6.

P/P. 10/-,

1,000 WATT MAINS
ISOLATION TRANS-
FORMERS. 230 to 230
volts. Heavy duty, Ex-
Admiralty, New, boxed,
€5 each, P/P. 10f-.

750 WATT AUTO

R.1155 RECEIVERS

Standard Mode!l B with improved geared
drive, perfect order, £8/19/6 each, 7/6 P.P.
Trawler Band Model L or N, £12/19/6 each,
P/P. 7/6. Combined Power Pack and Audio
Output 5tage suit either model, 85/- extra,

TRANSFORMERS. Tap-
ped from 110 to 230 volts,
Fine heavy duty type,
69/6 each. P/P. 5/-.

AR.88 WAVECHANGE
SWITCH ASSEMBLY.
Brand new with screens.
17/6 each. PJP. 2/6,

MARCON! TF-517 SIG-

NAL GENERATORS,
10-18 Mc/s; 33-58 Mcfs;
150-300 Mecfs.  200/250v.

A.C. operation. 65/~ each.

FOR CALLERS ONLY,

ROTARY CONVERTERS

12 v. D.C. input
230 volt A.C, 150
watts 50 eycles output.
Housed in wooden
case and fitted with
voltage control slider
resistance switch, plugs
and A.C. mains volt-
age output check
meter, Supplied in
perfect condition, individually tested £9/19/6
each. P/P. 10/-,

FREQUENCY

Complete with
crystal,

condition.

SPECIAL
PRICE
each

BC 221 HETERODYNE

125 ke/s to 20 me/s

headset and
struction book, but
calibration charts.

£14-10-0

Carriage 7/6 extra

METERS

all valves,
in-
less
[
1009,

(RADIO) LIMITED

Phone: GERRARD 8204/9155

Cables: SMITHEX LESQUARE

" LISLE STREET, LONDON, W.C2
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VALVES

AC/DD ... 2/6 EZE0" ¢ o
AC/P ... 4/6 Fw4/500 ...
AC/PIL ...... 2/6 H30 ...
ACSPENDD ;9— H63 ..

KBC32 .

DF96 8-
DH76 ... 49
DK96 ...... 8~
DL72 ...

DL96 . 8
EI1323 ... 25/-

AND MANY OTHERS IN STOCK Including Cathode Ray Tubes and Special Valves.
All U.K. orders below 10/- P, & P. I/-; over 10/-, I/6: orders over £3 P, & P, iree.

Brand new, indi-
vidually checked
and guaranteed

SPI3C
SP4l .
SPél .
SP210
STV280/40

C.0.D. 2/ extra.

PG7/S . -
VCRX258 (with
scanning coilz5

/_

Photo Tubes:
GSlé .....12/6
Special Valves:
3] [ R— 45/~
3A/[1481 45/-
/I70/E ... £35
3192/ £37/10
723AB ......52/6
27/6
40/~
60/~
45/-
15/=

WL4I17A ... 15/

Overseas postage extra at cost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.
Please write your requirements.

MOVING COIL ROUND HAND MICRO-
PHONE No. 3. 24in. diam. with press
switch. 12/6. P. & P. /-

PLATE TRANSFORMER. Input 190-210-

230-250 v. Output 2,250-0-2,250 C.T. 400
mA, 13 x 9 x 6%in. Weight 75lb. £6/10/-.
Carr. 10/-.

1.F. TRANSFORMERS. 4-5Mc/s. American
made in black crackle finish housing, 6/-.
P. & P. If-.

HRO MAINS power pack, input [15/250 v.
A.C. Output 250 v. 75 mA. and 6.3 v. 3.5 amps.
£3, inc. carr.

VARIOMETERS for W/S No. 19. Fully tested
and working 12/6. P. & P. 2/6.

COMPLETE V.F.O. UNIT from TX53. Freq.
range in 4 switched bands from 1.2-17.5 mc/s.
Two V.T. 50ls. as oscillator and buffer, 807 as
driver, two $130s as voltage stabilizers. Output
sufficient to drive two 813s in parallel. Slow
motion drive directly calibrated in mc/s.
Provision for crystal control, metering of buffer
and driver stage. Power requirements 400 v
and 6.3 v. D.C. Can also be used as low power
transmitter. In excellent condition with valves
and circuit diagram. £€5. P. & P 15/

FILAMENT TRANSFORMERS. Primary
0-190-210-230-250 v., 50 ¢/s. Sec. !. 2.5v.CT
at [0 amps. 2.25v. CT at 10 amps. 3. 105 v.
CT at 11 amps., 4,000 v. insulation. Price
£2/19/-. P. & P. 5/-. Primary 0-190-210-230-
250 v. 50 ¢fs. Sec. |. 10 v. CT at 4.5 amps.
2. 10 v. CT at 4.5 amps., 4,000 v. insulation,
£1/16/-. P. & P. 5/-. Primary 230 v. 50/60 c/s.
67 vJamps. Sec. |. 6.3v |-6amps. 2.6.3v.CT

Jamps. 3. 63 v.CT 3amps. 4. 63v. CT3
amps £1/12/-. P &P 5/-.
LOW RESISTANCE HEADPHONES,

brand new typc CLR 5/-; Balanced Armature
76. P &P 1/~

VACUUM CONDENSER 32,300 v. 50 pF.
I5/- Pos ree

TELEPHONE HANDSET, Standard G.P.O*
type, new, 12/-. P, & P, | /6.

NEW PRODUCT OF TAYLOR

Model 127A Pocket
size meter. Sensi-
tivity 20,000 o.p.v.
D. 1,000 o.p.v.

20 ranges.

D.C. current 50uA
to | amp.

D.C. volts 0.3 v.—
1,000 v. (25 kV by
probe).

A.C. volts 10 v.—
1,000 v.

3 resistance ranges
from 0-20 meg-
ohms (self con-
tained). Metre
40uA  3tin.  arc.
Accuracy D.C. 3%
A.C. 4% ohms 5%. .
Dimensions 5% x 31 x l}#in. Weight 14 oz.
Price £10 complete with instruction manual,
test prods and clips. Leather case £1/12/- extra.

AVOMINORS in leather case with leads.
Fully tested and guaranteed, with batteries.
2,000 v. D.C. £€2/19/6. P. & P. 2/6.

OUTPUT TRANSFORMER, inscreening can
giving 9 different ratios 10:! up to 120:1 for
battery receivers orany high resistance pentodes
used as output valves, /6. P, & P. /6,

!llllg Ceramic Valveholders 3/- each. P. & P.

Mains Power Supply Unit for No. |9 wire-
less set. Made by RCA of Canada. 115 v.
A.C. Brand new, £15. P. & P. £,

P. C. RADIO LTD.

170, GOLDHAWKRD.,
W.12 SHEpherds Bush 4946

CARBON INSET MICROPHONE. G.P.O,

DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull
£1/7/6. P. & P. 5/-.

;RANSFORMERS. Relay supply. Primary

30 v. Sec. 0-27/29/31 v. b o 15/-
AR 129/31 v. at 0.5 amps., 15/

ROTARY TRANSFORMERS. 171 watt,

v. input. 1,600 v. |10 mA. tput, 30/-.
pap T v mA. outpu /

COMPLETE SET OF STRONG AERIAL
RODS (American). Screw-in type MP49, 50,
51, 52, 53, total length 15ft. I0in., top diameter
O.§I5m.. bottom diameter 0.185in. together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation.
£2/10/-, post free.

LIGHT HEADGEAR ASSEMBLY. Ideal
for mobile use. Headphone 600 ohms, carbon
microphone. [8/-. P, & P. 3/-.

AR88D and L.F. Receivers, completely
overhauled and tuned, £60 and £57/10/- respec-
Elavsely. Completely rebuilt with P.V.C. wiring

MODULATION TRANSFORMERS
{(US.A., Collins), primary imp. 6,000 ohms.
C.T., secondary 6,000 ohms, 20 W., 9/6 each,
post free.

MICROPHONE TRANSFORMERS.
Balance input 30 or 250 ohms. U.S.A. manu-
facture, 7/6. P. & P /6.

RI09 RECEIVER, Covering 2-8 Mc/s.6v.D.C.
New and tested, £4/5/-. Carriage paid.
RIO9A RECEIVER. Covering 2-12 Mcfs. 6 v.
D.C. New and tested £5/5/-. Carriage paid.
SCR 522 RECEIVERS (BCé624), 100-156 Mc/fs.,
including all valves, 25/~. P. & P. 5/-,
VIBRATOR UNIT. 2 v./160 v. 35 mAmps.
Exceedingly well filtered and smoothed,

excellent for car radios. New. Including one
6X5G valve and vibrator. 17/6. P & P. 5/-

type 2/6. P. & P. |/-,

PERSONAL CALLERS WELCOME




May, 1960

AVOMETER MODEL D.
£8.19.6 (P. & P. 3/6)

WIRELESS WORLD

MARCONI CRI00
Completely overhauled. In perfect working order.
LIKE NEW. £2}.
Later model with Ngise Limiter, £25,
Carr. Eng. and Wales 30/-. Send S.A.E. for. full details.

LOOK

RCA AR-88 SPEAKERS

A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 104 x |14 X 6in. Fitted with rubber
feet and 6ft. lead. Ideal for extension speaker. CRI00, etc.
In original cartons. BRAND NEW. 45/-. Post 3/6.

MINIATURE 373 IF STRIPS. For FM tuner described in
*“ Practical Wireless.”” Complete with 3 of EF91, 2 of EF92
and | of EB91. A fresh release enables us to offer these once
again. BRAND NEW. Complete reprint of conversion
instructions and circuit suppiied free. 35/~. OR less valves,
§2/6. Post, either, 2/6.
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TRIPLETT
METER
MOVEMENT

[ This article consists of a
basic 400 microamp
meter movement
mounted on a bakelite
panel 52 x 2. The dial
is scaled as a |5 range

Testmeter. A circuit
and parts list of the
original instrument is

supplied.
BRAND NEW. Boxed.
¥ 35/-, post paid.

ELECTROSTATIC METER. Dia. é3in.
reads 5-18.5 Kv. Manufactured 1953.
Contained in wooden case 10X 10X 9%in.
high. £9/19/6. Post paid.

LOUD HAILER EQUIPMENT

IDEAL FOR CROWD CONTROL. FACTORIE3S, FETE3, ETC. CON-
#I3T8 OF 4 SPEAKER UNITS AND CONTROL UNIT. COMPLETE
WITH MICROPHONE, HEADPHONES AND SPARES. OPERATE:
£ROM 12 YOLTS D.C. (OR 8 VOLTS D.C. WITH SLIGHTLY REDUCED
JUTPUT), CONSUMING ONLY 3 AMPS. OUTPUT POWER 8 WATTS.
ALL TESTED AND WORKING, BUT SLIGHTLY SOILED. A GENUINE
SARGA’N. £4/19/6. CARRIAGE 25/6.

SANGAMO - WESTON ANALYSER
E772. A useful multi-range meter.
Thoroughly overhauled and in perfect
working order. For full details see previous
adverts, £7/10/-. Carr. 4/6.

AVO LC and R BRIDGES. Capagity
gode to 50 mFd. Resistance 5 ohms to

gohms. Inductance can be measured

SIGNAL GENERATOR TYPE 54. Marconi 762A, Fre-
quency 430 to 610 Mc/s. Square or Pulse Int. Mod., provision
for Ext. Mod. Attenuation range + 10 to— 100 dB. Directly
calibrated dials. As new, €35, carr. paid.

D.C. Volts A.C. Volts D.C. Current A.C. Current
150 mv. 7.5 V. 15 m/A. 75 m/A,
300mv. 13V. 30 m/A. 150 m/A,
15V. 75 V. 150 m/A. 750 m/A.

3v., 150 V. 300 m/A. 1.6 Amps.
15V, 300 V. 1.5 Amps. 7.5 Amps.

30 V. 600 V. 3 Amps. 15 Amps.

150 V., 750 V. 15 Amps.

300V, 1.5 KV. 30 Amps. R

750 V, 0-1000 ohms.
1.5 KV. 0-10 K ohms.
Th overhauled. C lete with batteries and
inatructions An extremely robust meter at o

very reasonable price.

CRYSTAL CALIBRATOR No. 10,
A crystal controlled heterodyne wave-
meter covering 500 Kcfs. to 10 Mc/fs.
(Harmonics up to 30 Mc/s.) Requires
I5 mfa. and 12 v. 0.3 a. D.C. but can be
easily modified for 120 v. and §.4 v. work-
ing. Size 7X74Xx4in. First class con-
dition, complete with valves, crystal,
instruction manual and circuit. ONLY
59/6. Post 3/6.

CHOKES. Parmeko 5 H, 200 mfamps.,
6/6. HRO chokes, 17 H., 80 m/amps., 7/6.
AR-88 chokes, 15 IRk 50 mfamps., 8/6.
Parmeko 8 H., 100 m/amps ., 716, Postage
any type, 1/6.

SELENIUM BRIDGE RECTIFIERS.
Funnel cooled. A.C. input 45 v, RMS.
D.C. output 30 v. 10 amps. BRAND
NEW. Boxed. 45/-. Post 36,

FERRANTI TESTMETER TYPE Q@
Volts 0 to 30, 150, 600 A.C./D.C. with
additional 0.3 v. D.C. and 0-15 v. A.C.
ranges; milliamps 0 to 7.5, 30, 150 and
750 D.C.; ohms 0-25K. Accuracy BSS
Ise grnde 500 ohms per voit, With
leads, battery and instructions,
lined 4X7X3in. case. Brand new con-
dition, perfect working order 52/6.
Post 2/6.

IMPEDANCE BRIDGE
Type TF373. Measures, L, C &
1,000 cycles, Accuracy 19%. 0-100H;
0-100uF; 0-1MQ each in 5 ranges.
Factor and ‘‘ Q.”" First-class condition.
£35, carr. paid,

6-VOLT VIBRATOR PACKS. HRO
type, 180 v. DC,, 65 m/amps. BRAND
NEW. 29/6, post 3/6 Type PU2, 200 v.
D.C. 100 mjamps., with OZ4 recnﬁer
BRAND NEW 25/- Post FREE.

ADMIRALTY HT TRANSFORMERS
Pri 230 v. 50 cfs. Secs. 620-550-375-0-
375-550-620 v. (620 and 550 v. 200
mfamps., 375 v. 250 mfamps.), . plus
two 5 v. 3 Amp, rectifier windings.
Total rating 278 VA. Upright mtg.
Wt.25 |b. Made 1953. BRAND NEW.

MARCONI

In velvet .

Original boxes, 45/-. Carr. 5/-,

INSTRUMENT TRANSFORMERS.
230 v. A.C. input. Outputs 0-65-130-195 v.
85 mfamps., 6.3 v. 5 amps., 6.3 v, 0.3 amps.
Shrouded, Size 3% x3§—x3’|n high. 5/,
post FREE.

AR8SD MAINS TRANSFORMERS.
input 110-240 v. Output 345-0-345 v,
125 mfamps., 6.4 v., 4.5 amps., 5 v. 2 amps.
43 x4} x 54in. high, Wt, 12 Ib. Potted.
Tag ends. RCA BRAND NEW. Boxed.

COMMUNICATIONS RECEIVERS R-11558. A first
class 10 valve Communication receiver, covering 75 Kc/s. to
18 Mc/s. (16.2-4,000 m.) in 5 bands. The large scale and super-
for dual ratio slow-motion drive make tuning easy, and the
R.F. stage and 2 |.F. stages ensure world-wide reception.
ALL the receivers we sell have been thoroughly overhauled,
completely re-aligned, and are in first class working order.
ONLY £9/19/6.

A.C. MAINS POWER PACK OUTPUT STAGE.
In handsome black-crackled steel cabinet to match the R-1155.
Fitted with RCA 8in. speaker. Just PLUG IN and switch on!
Only the finest quality components are used, and we guaran-
tee OUR power packs for 6 months. ONLY £6/10/-. Deduct
10/- when purchasing receiver and power unit together.
Send S.A.E. for further details, or /3 for 14 page illustrated
booklet giving technical data and circuits ete, (FREE with each
receiver.) Add 10/6 carriage for receiver, 5/- for power unit.

T.C.C. VISCONOL CONDENSERS. 8 mfd, 800 v.
D.C. wkg. at 71 deg. C. CPI52V. Size 3x 13X 5in. high.
BRAND NEW. Boxed. 8/6 each, post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C. sealed, wire ends, 670 2M2B H/D M1095 ..
G.E.C. sealed, wire ends, 670Q2, 2 H/D makes, M1099 A IS/—
G.E.C. sealed, wire ends, 6709 4c/overs piatinum, M1092 19/6
G.E.C. sealed wire ends, SOOOQ 2 c/overs, platlnum,
MI1052 . 17
Siemens ngh Speed TKE IKQ ] c/over

HRO SENIOR RECEIVERS

Complete with ALL NINE general coverage plug-in coilsets

Instruction booklet, and circuit,
but less external power supply unit. Table models, as new
condition, 2l GNS. Rack mounting, 18 GNS. Packing
and carriage 22/- extra. Send S.A_E, for further details.

HRO POWER PACKS. 115/230 v. A.C. mains input.
Tested, and in good condition. Table or rack, 69/6. Post 4/-.

CHARLES BRITAIN (Radio) LTD.

UPPER SAINT MARTIN’S LANE
LONDON, W.C.2 TEMple Bar 0545

One minute from Leicester Sq. Station. (Up Cranbourne St.)
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday.) Open all day Saturday

for 50 Kcfs. to 30 Mcfs.

29/6, post 3/6.

0

against external standard. Balance s
indicated on a meter, which can be used as
a valve voltmeter from 0.1 to 15 v. Leakage
test and Power Factor scale. For use on
A.C. mains. Tested and guaranteed.
£8/10/-. Post 3/6.

HICKOCK [-177 VALVE TESTERS.
Checks dynamic mutual conductance,
shorts, emission, gas, and noise. For UX4
UXS, UXé, UX7, Octal, Loctal, B7G,
and Acorn types. Portable, in wooden
carrying case 154 x8x54in. Wt. 134ib.
BRAND NEW. Complete with instruc-
tion book and valve testing charts. For
117 v. A.C. 10 gns. Carr. 7/6. Matching
auto. transformers for 230 v. A.C. [12/6.

MARCONI SIGNAL GENERATORS
85 Kcfs. to 25 Mcfs. A.C. mains operation.
In fair condition and good working order.
TFI144F, £40. TF144G, £50.

MARCONI TF987/1 NOISE GENE-
RATORS. Range 100 Kc/s. to 200 Mc/s-
Determines noise factor of AM and FM
receivers. Fully stabilised H.T. supply.
A.C. mains operation. Brand new and in
original boxes. £15. Carr. 7/6.

MARCONI TF.340 OUTPUT MET
ERS. Perfect working order. £9/19/6
Carr, 7/6.

SCR522 TRANSMITTER/RECEIVERS.
100-150 Mcfs. Comprises BC624A rec., and
BC625 trans. with valves, and in good
condition. BC624A, less relay 19/6. With
relay, 25/-. BC625 22/6. These two, on
rack 47/6. Carr. 7/6.

MOVING COIL PHONES. Finest
quality Canadian with chamois ear-muffs
and leather-covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.

RESISTORS
Morgan T ' (4 watt) and ““R " (I watt)
Latest types ali BRAND NEW. 10
assorted, 10/~. Post /-,

HEAVY DUTY SLIDER RESISTORS.
1.25Q2 20 A, 12/6, post 3/6. 12 12 A,, 8/6.
ZENITH ADJUSTABLE 25Q2 4 A,, 8/6.
Post 2/6.

PRECISION RESISTORS. | Megohm.
1% 1 watt wire wound., Ex-U.S.A. BRAND
NEW, 10/6 per dozen.

D.C./A.C. CONVERTERS. input I2v.
D.C. Output 230 v. 50 cfs. A.C. at
135 watts. Fitted with 0-300 v. AC.
2%in. meter and slider resistor for vol:age
adjustment., In stout wooden cariying
case with lid,. Perfect working order,
£9/19/6. Carr. 10/6.

24 v, Input 230 v. A.C. 50 c/s.
output. In grey metal case.
NEW, 92/6. Carr. 7/6.

100 watts
BRAND

RADIATION METERS. Portable dose-
rate meter, containing modern type
rectangular 50 micro-amp. meter, CYX494
electrometer valve, etc. BRAND NEW,
In canvas carrying case, £3/19/6. Post 2/6.
Far details of other equipment, see our previgus
adverts.



TAPE DECK
OFFERS

Latest B.S.R.
SINGLE-SPEED. 3f i.ps., takes
5iill.1As .z ,gls.RlcsElmple controls.
P
Carr. & Insur. free. ~ £9-19.6

‘“ MONARDECK,”

- LATEST MOTEK K.10 DEOK

push-button controls, 3 motors, 3
speeds, rev. counter. Freq. res-
ponse better than 40 to 12,000 c{
at 73 i.g.s. 2-tone grey. Few only.
List £22.
LAsKY's price  £13.19.6
Carr. & Ins. 12/6.
Suitable Case

Latest COLLARO STUDIO TAPE
TRANSCRIPTOR. 3 motors 3-
speed, 13, 33, 73 ips. takes 7in.
spools. Push-button controls.

LASKY'S PRICE  o4p {5 0

. & Insur. free.

COLLARO TAPE TRANSCRIPTOR

Mk. [Viﬁéglgd gigital counter. Few
only. IST £25.
LASKY’S PRICE £17.19.6

Carr. and insur. 21/-.

TAPE RECORDER AMPLIFIER
for use with Collaro Studio Trans-
criptor, Size 11} x 5 x 3in.
Uses 3 valves, magic eye, contact
cooled metal rectifier. Incorporates
mike/gram/radio inputs, ext. ls.
jack,superimposingswitch. £12/12/0.
Complete with matching knobs
{Gold/Black). Post 3/6.

TAPE RECORDER
BARGAINS

HARTING HM5. A 2-speed
superbly-made high quality Tape
Rccord{:S of Contmeutal manufac-
ture t 8

Laskv's pRIGE 59 gns-
Complete with Mike and Tape.
Carr, and Insur., 25/-.

Further details on request.

“LIGHT” TAPE RECORDER
(foreign) 2 spd., 33 & 7%, with

inputs for mike and tuner. Imn

g&%gr&:y Ac.?:rrymg case. For
50 v. .

LAskY's PRIcE 21 gns.

Including Tape, Crystal Hand Mike
and Radio Jack.
Carr. & Insur., 12/6.

“ INSTANT *’ BULK TAPE
ERASER

and Head Demagnetiser. Erases
a complete reel of magnetic Tape
in few seconds, 27/6. Post free.

‘ KLENZATAPE " KIT 12/6

‘““METROTABS 3/11

UNIVERSAL SOUND MIXER, 3
channels, for use with all “tape
recorders and audio amplifiers.

35/-. Post 2/6.

Hi-Fi

Visit elther

AMPLIFIERS.

PAMPHONIC DULCI
W/B, AVANTIC
ARMSTRONG, etc.

WHARFEDALE, GOODMANS,
LOWTHER, GE. C., LORENZ
PHILIPS TANNOY etc.

PICK-UPS

COLLARO, GARRARD
CONNOISSEUR, LEAK

B/J, ORTOFON,

I GOLDRING, etc.

]
|
I
|
| SPEAKERS
I
> |
|

| TRANSGRIPTION
TURNTABLES

]  coLraro, GARRARD,

| LENCO, CONNOISSEUR.

|

7-VALVE AM/FM
RADIOGRAM CHASSIS

Famous make. For 200-250 v. AC.
Qutput 4 watts matched to 3 ohms
speaker, 7 valves: ECC83, ECHS81, EF89.
EABC80, EL84, EZ80, EM81, magic eye
tuning indicator. Covers medium, long
and FM bands. Length 12in., height

Z}ngi"ﬁ‘fg nﬂozgag%ssgm.
e vaice £16.19.6
Carr, and Ins. 12/6.

Available on H.P. terms.

TRANSCRIPTION
TURNTABLES

COLLARO 4-spd. type 4T200
with Studio transcription pick-up.

T —

LASKY’S PRI

i vt £16.19.6
In carrying case, 25/~ extra.

GARRARD 301 ......... £22

GARRARD 301 (Strobe) £23 18

GARRARD 4HF (Stereo)

GARRARD 4HF {G.C.8)
LENCO GL.56, stereo ..

binoftuid diamond
PHILIPS

P 00 ©W ® AW

duussescesnumaEsNSSEEEEELC

SPECIAL OFFER
RECORDING TAPE

Famous make. P.V.C. base on
latest type plastic spools. Brand
new, perfect, boxed and guar-
anteed.

1,800ft. on 7in. spool
1,200ft. on 7in. spool...
1,200ft. on 5%in. spool
850ft on 5%in. spool S |
SCOTCH PLASTIC TAPE
1,2001t. on 7in. spool

GEVAERT L.P. PLASTIC
1,700ft. on 7in. spool
850ft. on 5in. spool
210ft. on 3in. spoo! ...

Post: 1 spool, 1/6.
Orders over 80/- post free.
All other makes of tape in stock.
Long Play, Double Play, and the
American “ MYLAR.”

PLASTIC TAPE SPOOLS

3in. 5in. 5%in. 7in. B;in.

2/9 3/60 3/3 3/6 5/6

7in. Metal Spools, 1/9 each.
Post extra.

WIRELESS WORLD

SPECIALISTS

of our addresses for

selective demonstrations
of the very latest Hi-Fi Equipment.
H.P. TERMS AVAILABLE

TAPE RECORDERS
GRUNDIG, ELIZABETHAN,
BRENELL, TRUVOX,
SOUND, VORTEXION,
FERROGRAPH, FIDELITY,
HARTING, KORTING,
REFLECTOGRAPH, SIMON,
STUZZI, TANDBERG,
TELEFUNKEN, STELLA,
WALTER.

F.M. TUNERS

DULCI, QUAD, LEAK,
JASON, ROGERS, etc.

CABINETS

W/B PRELUDE, G-PLAN,
NORDYK, CAPRIOL, etc.

May, 1960

| TEST METER BARGAIN

“ ALFA ** MULTI-RANGE RADIO
TEST METER. A.C. and D.C.
3,333 ohms per volt. Ohms ranges
to 2 megs. Volts A.C. and D.C. up
to 1,200. 300 microamps—300 mA.
Decibels, 2 ranges — 20 to -+ 23 db;
+ 20 to +37 db. Accuracy +3%.

Large full vision dial. Overall size:
51 X 3§ X 1%in.
I LASKY’S PRICE 89/6

including Leads.
I Post 2/-.

| muLLARD 5-10

COMPLETE . KIT and printed
circuit as low as
Details on request. £9-9-°

NOW READY!
LASKY'S NEW
HI-FI
CATALOGUE

Approx. 100 large pages, 11}in.Xx
8%in. A comparator-catalogue to
help you obtain economic quality
and  design. Up-to-date  and
advance details of all the newest
equipment, fully illustrated.

Price 3/6. Post 6d.

Fully refunded on making
. your first purchase.

Printed Circuit separately 22/6.
Also available built ready for use.
Price according to transformers.

3-3 AMPLIFIER

COMPLETE KIT with 3 Mullard
valves EL84, EF86 and EZ81,

£6.19.6 Post free.
All components available separately.

COSSOR 3-WATT AUDIO
AMPLIFIER KIT

Everything to build a high-quality
Amplifier including 2 speakers.
In maker’s cartons. Listed at

£5.19.6

I.ASKY’S PRICE
Post 2/8.

MAESTROVOX
10-12 watt High Fidelity
AMPLIFIER AND
PRE-AMPLIFIER

Built to latest Mullard circuit and
¢ complete with Mullard valves: two
* EL84 pp., two EF86, one ECC83
¢ and EZ81 rectifier. Mains Amplifier
e chassis size 73in. X 10in., maximum
» height 5in., gold hammer finish.
i Separate Pre-Amplifier in polished
% wood case, walnut veneered, with

®aessassuzsmsuusasasmnnsasaavesv=asl smart maple and gold escutcheon,

size 10kin. X 3}in, X 4in. Brand new
and unused.
LIST 22 GNS.
LAsKY’s price £12.19.6
* Carr. & Ins. 7/6.

“LINEAR’’ AMPLIFIERS
“ DIATONIC " 10-14 watts 12 Grs.
“ CONCHORD " 30 watt 15 Gns.
L45 4-5 watt Amplifier £5/19/6
LT45 Tape Deck Amplifier 12 Gns.
L50 50 watt Amplifier 18 Gns.
L10 10-12 watt with pre-ax1nphﬁer

Gns.
L3/3 Stereo Amplifier 7 Gns.
All other types in stock.

LASKY’S LATEST
TAPE
RECORDER
KITS

Look at these star features:—

% Very latest Printed Circuit

% T.C.C. condensers

% Amplifier can be supplied fully
assembled and connected to
Deck.

% New Mullard valves: EF886,
ECC83, EL84, EM34, magic eye,
EZ80 rect.

* Choice of speaker:
0x 4, 6lin., 8in., etc.

% Collaro Studio or B.S.R. Monar-
deck Tape Deck

% Complete gvithlAcos 39/1 Mike,

x4, 8x5,

Tape and Spool.
PRICES FROM
20 ans. 25 ans.
{B.S.R. deck) (Collaro deck)

All components available separately
Full details and shopping Est post
free on request.

Wm‘vm
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BARGAINS IN 4-SPEED |
MIXER
AUTO-CHANGERS

New and
Unused

in Maker’s
Cartons

B.S.R. UA12. Wired for STEREOQ,

complete with stereo
cartridge.  Post §/-. £8.19.6

B.R. type UAS, complete with

atest B.S.R. ‘ ful-fi.”

Carr. & Pke. 6/- £6.19.6

Ditto, wired for Stereo and with
Stereo cartridge, £7/19/6.

GOLLARO. Incorporating auto and
manual control. Complete with
Studio crystal p.u. and sapphire
stylus. LIST £13/17/-.
£7.19.6

LASKY'S PRICE
Post 3/6
STEREOQ version, £8/19/6.
GARRARD
Model 121. Mk, II ... £10 10
121, Mk. 11 STEREO... £11 10

121, Mk. II, with mon-
aural and Stereo heads £12 10
£

oMo OO0

=~
SINGLE PLAYERS

Auto start and stop. Complete

with pick-up and crystal cartridge.

WIRELESS WORLD

| ACOS CRYSTAL STICK MIKE,

type MIC.30/1, complete with
cable. Listed at £6/6/-.
LASKY’S PRICE 39/6
Post free.
Desk Stand 2/6 extra.
ACOS type 33/1.
table Mike, 29/6.

Crystal hand or
Post 1/6.

RIBEON MIKE on table stand.
Falx.no;ls Ynyxake, high tmpedance.
ASKY'S PRICE
o v £6.19.6

EUILD A BATTERY TRAN-
SISTOR RECORD PLAYER
FOR ONLY £5.9.6

plus 5/- post.
% Push-pull 500 milliwatts output.
* E-mm carrying case, 11x8}x
in.
% Garrard Turntable and P.U.
type BAl (45 rp.m.).
% 4 Transistor Amplifier on Printed
Circuit (ready built).
Y 7x4din. 30 ohm loudspeaker.
Y Uses two 43 v. AD.28 batteries.
Full details post free.

CONVERT YOUR
ALL-DRY PORTABLE
TO MAINS 200-250 v.

with the COS8OR BATTERY

ELIMINATOR. Two separate units

identical in size to the B126 and

AD35 batteries. 16 v. LT,

90 v. H.T. Suitable for the latest

BUILD THE
COSSOR

“TRAVELLER’S
FRIEND *

4-Transistor
POCKET SUPERHET

Uses 9 v. PP4 battery. Covers
190-660 metres. Power output
30 MW,

All components including 4 tran-
sistors, OC44, OC45, OC45, 0C72,
two OA70 diodes, two AGC
systems, 24in. M.C. speaker, Ferrite
slab aerial, etc., with leatherette
case, size 6x3f x1jin. Complete
with Printed Circuit and easy-to-
follow instructions.

LAsky’s PRICE £7.19.6
Post 2/6.
Originally nearly £20.
All conponents avaslable separately.

12-CHANNEL

TURRET TUNERS
New purchase offered at still lower
price. ILF. 33-38 Mc/s. Complete
with PCC84 and PCF80 valves and
8 sets of Coils for 5 Band I channels

and 8, 9, 10 Band II1. New and
unused., Value over £7.
LASKY'S PRICE
Post free 39/ 6

C.R. TUBE BARGAINS

NEW AND UNUSED

COLLARO 4/564 ......... £6 9 6
GARRARD 4SP ......... £6 19 6
GARRARD TA Mk. II, wired for
STEREOQ, plug-in head £8 9 0
E.M.1. 4 spd., wired for STEREQ
and fitted Acos stereo T.O. cart-
TIAEE . .ovvvvervomgmes pmmmase £6 19 6
Post on all above, 5;-.
B.S.R. TU9, non-auto Turutable
and separate Pick-Up... £4 9 6
Post 3/6.
COLLARO JUNIOR 4-spd. motor

and separate pick-up with cartridge
StliS ......... 0000 000 £315 ©
Post free.

PICK-UP CARTRIDGES

ACOS type HGP.59 or HGP.37
‘turnover crystal cartridge with L.P.
and standard styli. List 39/7.

LASKY'S PRICE 18/- Post free.
ACOS type 73-1A STEREO. List
52/6.

LASKY’S PRIGE 29/6 Post 1/-.

PICK-UP ARMS
Latest type counterbalanced Collaro
Pick-Up Arm wired for STEREO
and complete with Acos 73-1A
stereo cartridge. Ideal for convert-
ing your Collaro Record Player to
stereo. LASKY'S PRICE 55/_

Post 2/-.

Collaro MONAURAL Pick-Up com-
plete with Studio 0 cartridge.

SKY’S PRIGE
LA ot 2/6. 32/6

low consumption wvalves, fully .
stabilised. New in original cartons. | FERRANTL Sin. type T9/3. 4 v. heater,
Listed at 63/-. triode, octal base, standard deflection.
LASKY'S PRICE 37/6 LIRTRCRL
LASKY'® PRICE
Post 1/6. / Carr. & Insar,, 12/8 50/-
» FERRANTI, 12in., types T12/44 and
LASKY’S T12/54.
LIST £12. LASKY’§ PRICE
CA“ nAnlo Carr. & Insur., 12/6. 84/‘

CAN BE BUILT
ABSOLUTELY COMPLETE

ror £12.19.6

Small size. Will fit any car

12 volt operation

New Hybrid circuit

Transistor output

New type Brimar valves

No Vibrator, 12volt HT. &L.T,

% T.CC. Printed Circuit and
Condensers

s Tuned R.F. stage
Medium and long waves

Y Permeability tuning

% 7in. x 4in. elliptical speaker.

Instruction Booklet giving full de-
tails, illustrations, dimensions, cir-
cuit diagram and shopping list,
price 2/6 post free (returned if you
order).

*:

FERRANTI 17in. type TR17/10, 6.3 v.,
.3 amp. heater. Brand pew and unused.

LASKY'S PRICE  £7 106

Carr. & Insur., 12/6.

17in. 90 degrees C.R. TUBES
Seconds but in perfect working order
and guaranteed. Price on request.
B S S O P P O

RE-GUNNED C.R. TUBES
GUARANTEED FOR 12 MONTHS

TRANSISTORS
GREATLY REDUCED

P.N.P. Junction types.
AUDIO, suitable for high gain and
low freq. amplifiers, and for output
stages up to 250 milliwatts. Double
spot—yellow and green. 5 /_

Each

R.F. suitable for medium and low
freq. oscillators, freq. changers and
I.F. amplifiers (1.5 to 8 Mc/s).
Double spot—yellow and 7/6
red Each

Suitable fOIl:' all audio
Fach
st 6d 3/ 6

Special prices quot.ed for large
quantities.

Type TS1.
applications.
Po:

0C44 15/-; OC45 15/-; OC70 8/6; 0CT1
8/6; OC72 15/- (Matched Pair 30/-).
0C73 14/-; OC16 54/-.

EDISWAN MAZDA TRANSISTORS. The
very latsst types. XB/102 10/-; XB/103
10/-; XC/101 12/6; XA/101 15/-;
Xa/io2 1716,
SPECIAL OFFER. 8et of 7 Ediswan
Transistors: XA/101, XA/102, 2 XB/102
XB{103, 2 matched XC/101. Price 79/6.

CRYSTAL DIODES, General
GEXO00, each 1'-, Per doz. 9/,
other types in stock.

* GOLDTOP ’* POWER
TRANSISTORS

All types fn stock.  Example:—
V15/10P. Idew fur outpul stage of car
radio, will glve approx. 3 waits operating
from 12v. Each 15/- post free.
Buitable Output Trausformer for above,
correct ratio, matched to 3 ohms, 9/6.
Post 1/-.
Driver Tranaformer, 9/6. Post 1/-.

Purpose
All

RESISTORS. The largest stocks of
all types, high stability, wire wound,
carbon, vitreous enamel, minia-
ture and submin. Millions in stock.
Why buy umwanted assortments?
We will send you the types and
values you actually want.
SUB-MIN RESISTORS, ith watt.
most values available. Each 3id.
Per doz. 2/6.

& milliamp METER RECTIFIERS, 8perial

Type Price & lnr:: ofgrat “m‘{"eo‘:etng;‘b" " 8 6
12in. round ...... £610 0 .... 12/8
14in. rect. - £610 0....1%6
15in. & 16in. round £6 19 6 .... 12/6
17in. rect. ...... 8 12/8
214n, rect. 6 -... 21
SEND FOR THE FINEST Y
COMPONENTS CATALOGUE (tidigor W8
produced for the * ham ' or service man- i

OVER 100 PAGES,
5tin.
Price 2/= Post 6d.

Our latest 12-page ‘“ BARGAIN

BULLETIN " free with each copy or

SIZE 8¢in.
COPIOUSLY ILLUSTRATED.

X

ol
-
p L*N
Ly gy,
divsane.
Gorz i el

o~ i,

available separately by post, price 6d.

Please address
MAIL ORDERS
and enquiries to

EDGWARE
ROAD

207

R S Y e TS S 2 T T 0 0 2 0 0 2 2 o e e o e e el

TWO ADDRESSES FOR PERSONAL CALLERS

EDGWARE ROAD,
LONDON, W.2

Few yards Praed Street

PADdington 3271/2

42 TOTTENHAM COURT

ROAD, W.1

Nearest Statdon : Goodge Street

MUSeum 2605

Both Addresses
OPEN ALL DAY
‘SATURDAY
Close
Thurs. | p.m.

i
f
i
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Get Finest Value from IRONGATE —England’s Leading Equipment Wholesalers

WIRELESS WORLD

May, 19€0

Bulk Buying means LOWEST PRICES. All Equipment is in TIP-TOP condition

HEAVY DUTY
20 AMP. L.T. SUPPLY UNIT

by
g
Normal cost over £100 S.T.C.

Essential equipment for Electronic Engineer-

ing, research laboratories, schools. ldeal for

battery charging, etc, Guaranteed for 20 amps.

Output: D.C. Variable up to 20 amps. and
24 v. or triple charge 125/350/700
ampere hours.

Input: A.C. 100/260 volts 45/65 cycles.

Size: 16 X 24 x 32in. high.

In attractive Grey Cabinet.

ex-Warehouse £22 = 1 O = 0

{Circ. diags. and instru. foaned for 10/- deposit)

G.E.C.
L.T. SUPPLY

UNIT

% OUTPUT: 24 volts

I 10 amps. D.C.
INPUT:

New and in original
cases,
£13.10.0
Carr, 9/6

WORLD

ramous TELEPHONES

“F’ Type
IN ATTRACTIVE
CASE

The best portable
telephone ever
made, Witharange
of up to
Smilesis
ideal for %
BUILDING _ SITES, &
FARMS, CIVIL ENGINEERING £
PROJECTS, OQUTSIDE BROAD- ¢
CAST UNITS AND OFFICES,
2 perfect sets in individual carry- §
ing cases, complete with long life
batteries, bells, magneto and
100ft. telephone cable.

£7.10.0 per pair. Carr. 9/6.

TELE “‘F” HIGH POWER as above, but
complete with amplifier, £6/10/- each.
Carr. 12/6
DJ STRANDED TELEPHONE CABLE.
New Mile Drum 85/-. Carr. 17/6.
ENGLAND’S LARGEST STOCKS OF
TELEPHONE EQUIPMENT

BRILLIANT CONDITION EX-GOV'T
WAVEMETERS

Type 1432 Tmpic.nl[se(l
Ret. 10T/54

Continually variable via
slow motion drive, 150
to 260 mc/s. Clearly
graduated dial for a(-a-

glance readings IN- P
F E

FACTORIES,

CORPORATING
1m/a. meter, with
6J5/VRI2 valves.
Supplied  Complete
with spare valves
and co-axial lead.
In handsome instru-
ment oase.

ONL

Y
£3-19-6

Carr. 19/-.

(M.0.) cOMPANY

-y <R <G B B> B AR WG Wy W TR WD

1,000,000 YARDS!!
SCREENED WIRE FLEX
FOR ONLY 3d. per yard

For 'mmediate Delivery—priced ifar
below cost. V7 .
Specification: Close braided 14/.0048 fij
in. Covered .024 p.v.c. Tinned Cop- b
per. Screened. Assorted colours.
Applications: Microphone leads, pick-
up heads, etc.

ON MAKER'S REELS.

220 yd. REELS (win. quantity) 55/
TEN REELS £25. Carr. Pald.

oD et UOv™ee Y

CONSTANT VOLTAGEg
TRANSFORMERS

FERRANTI 7i-EVA MOVING COIL

Stabilized output voltage in the range 200-250 v. ’

Plug-board tappings. The selected output voltage is

constant with +§% at all loads 0 to 30/37} amps.

when the supply voltage is varying over the. rmge

+8% to =12%.

@ Frequency cnmpensated 45-55 and 54-66 c/s

® Excellent output wave-form.

@ Can be used a4 a variable transformer,

® Unused. Complete with spares and instruction
book at a fraction of the normal cost, only £65.

® A.C.Mains Stabilizer. o
L
AUTO TRANSFORMERS
3 KVA Air Cooled (100% under-rated).

GUARANTEED 230/250 tapped, 12 amp.
6 KVA 105/120 tapped, 28.5 amps.
Made by well-known manufacturer and
housed in strong metal case. Weight:2 cwt.
Brand new, in original maker’s cases.

price £15.0.0 car 25/.

§

EXPORT ONI.Y

Just released by the Ministry of Supply,
‘‘88'* SETS. Manufactured by E. K. Cole.
Walkie Talkie—3,000 available.

22 SETS ALSO-—300 available only.
TELEPRINTERS—I120 Creed 7B for im-
mediate disposal. Enquiries are invited for
Bulk supply at reducing low prices.

i v JE
"

|

3

ROTARY CONVERTORS. (2 v. D.C.
input. 230 volts A.C. 150 watts, 50 cycles
output. Housed in wooden case and fitted
with voltage control slider resistance
switch, plugs and A.C. mains voltage output
check meter. Supplied in perfect condition,
individually tested, £9/19/6 each. P. & P. 10/-.

TRUVOX

A /cammzr: WITH e
" POWER MICROPHONE

7 '/ For public address
5, from cars, boats, etc.,
similar to Police Type
ex-H.M. Forces. Simply
connect to a 6/12 volt
car battery and use.
Amazingly powerful.
Why pay £2 a day hire
charge for amplifiers.
Buy this complete unit.

only £7 .14 . 6

by return.

TWIN SPEAKER UNIT
COMPLETE £10/14/6.

FOR SUPER POWER
Multiple Speaker System
AMPLIFIER with capacity of 30 to 60 wates
output (four 6L6, parallel-push-pull). 200-
250 v. input. Leads, hand microphone,
plugs and spares included. In robust wooden

transit case 174% 153 X 214in.

WILL TAKE UP TO 20 SPEAKERS.
£22/10/-. Carriage (7/6

Speakers 18/6 each extra. 3/6 carriage.

PUBLIC ADDRESS SYSTEM (EXGOV’T)
Complete with amplifier unit, 4 speakers,
microphone, headphones and all spares
packed in wooden cases. 6 or i2 volt D.C.
handling capacity 8 watts, |deal for cars,
boats, factories, etc. £15/15/-. Carr. 30/-.

AERIAL
MASTS

IMPROVED TYPE 50 MK Il
36ft. HIGH

Kits comprise—aix 2}in. dia.
Tubular Steel Sections of 8ft.
length, top-section and base
Pickets, Guys and Fittings.
can purchase this
normally expensive MAST
for a fraction of its cost.
Please add £1 for (return.
able) wooden carrying case.
The MAST is particu-
larly svitable to take
aerials for Tx., Rx.
F.M, and TV. (especi-

ally COMMERCIAL) and

has many other uses.
Extra 6ft. sections can be
suppiled at 17/6 per section.

£8.10.0 only <

U.S.A. Type 45ft. TELECOM. AERIAL
MAST. (7 sections, 6ft. 8in. X Zfln guys,
etc.). This entirely complete set in carrying
case 124 Gns. Carr. 17/6. Or 2 sets for £25.
Carr. extra. British Manufacture only.
ARMY TYPE 32ft. MASTS similar to above
but 10 lin. screw-sections, suitable for
permanent lightweight installation. Kit in
canvas bag, £5/10/-. Carriage 12/6,

Limited Quantity

36ft. TELESCOPE MASTS
Finest quality brass. Non-rusting. Base
diameter 2{in. Complete with hand-winding
winch for easy, rapid extension; and cable-
wire bracing stays. One of r.he best masts
ever produced.
Winds down to 9ft.
£35 each. Carr. £1/10/-.

MICRO SWITCHES

BURGESS
BRAND NEW
MINISTRY RELEASE
Mk, 4 BR. METAL BODY)

UNIVERSAL CONTACT
A.M. Ref, 50/4088
Compare thiz remarkable almost
half-price offer,

18/- per doz. (min. quantity) £25 per 100

]

Dept(WWT), 2, IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2

PADDINGTON 2231i2/3
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STERN'S MULLARD DESIGNS

Designed by MULLA

COMPLETE KIT OF PARTS
MULLARD “5-10” MAIN

For use with the MULLARD 2-stage pre-ampiifier
power output of up to 10 watte is obtained. We
PONENT8 AND NEW MULLARD VALVESR incl

TRIDGE OQutput Transformer.
Price: COMPLETE KIT (Parmeko Ofput Trans.)

MULLARD’S
PRE-AMPLIFIER TONE CONTROL UNIT

Employing two EF86 valves and designed to operate with the Mullard
MAIN AMPLIFIER, but also perfectly suitable for other makes.
Bupplied strictly to MULLARD SBPECIFICATION and incorporating:
® Egqualisation for the latest R.I.A.A. characteristics.
® Input for Crystal Pick-ups and variable reiuctance maguetic types.
® Input, (a) Direct from ngh I.mp. Tape Head. (b) Fro:
@ Sensltive Microphone Chann:
Price: COMPLETE KIT
OF PARTS

COMPLETE MULLARD 5-10 AMPLIFIER

The popular and very “5.10 ™ g Control Unit

providing up to 10 watts high quall'.y reproduction.

Bpecifled components and new MULLARD VALVES are supplied including

PARMEKO MAINS TRANSFORMERS and choice of the iatest PARMEKO

or PARTRIDGE UL’ 1 10 o
= 1!

,TRA Linear Output Transformers.
Price: COMPLETE KIT, Parmeko Transformer
Alternatively we supply ABSEMBLED AND TESTED.... £1 3'1 o'o
Rire Purchase (Assembled Amp. only). Deposit £2/14/-, 12 months at 19/10.
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER £1/8/- extra.
COMPLETE MULLARD 3-3

A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR 3-VALVE

Alternatively we supply
ASSEMBLED AND TESTED

incorp

3-WATT AMPLIFIER DESIGNED IN THE
MULLARD LABORATORIES.
AR e e £7.10.0

{Plus 8/6 carrlage and insurance.)
Alternatively supplied ASSEMBLED AND
FULLY TESTED (Plus ﬂ/ﬂ £8 19 6

carriage and insurance)
H.P. TERMS: Deposit £2 and 8 monthiy payments of £1,

Qur kit is compiete to the MULLARD specification including supply of specified com-
ponents, valves and PARMEKO OUTPUT TRANSFORMER. We also include switched
inputs for 78 and L.P. records plus a Radio position. Extra power to drive a Radio Tuning
Unlt. is also available,

COMPLETE STEREO AMPLIFIER

A thoroughiy recommended design that very effectivel

meets the many requeats for a low priced but g

quality DUAL CHANNEL BTEBEOPHONIC
R.

AMPLIFIE
Price: COMPLETE KIT OF PA.BTS 10 o

Alternatively
ASSEMBLED AND TESTED.. £1 0'1 o'o
Two Mullard ECL82 Triode Pentode Valves are
inoorporawd in the design, they form a ** CLASS
* gingle ended output stage in each channel.
'l'he input sensitivity i 300 m/volts, therefore
when used with most STEREQ Crystal Pick-ups, or Radio Tuning Units, an output of
2 watts per channel is achieved, or similarly” when switched to MONAURAL Pick-up
pouuon a cmnblned output of 4 watts s produced.

WiIRELESS WORLD

STERNS strictly to specification

TRANSBFORMER and choice of the iatest Ultra-Linear PARMEKO or the PAR-

Alternatively we auppl& ASSEMBLED AND TESTED.
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER £1/6/- extra.

m a Tape Amplifier or Pre-Amplifier.
® Wide range BASS and TREBLE Controls.

123

SPECIAL PRICE
REDUCTIONS

{¢) The COMPLETE KIT OF PARTS to build
both the ¢ 5-10 ** Mam Amplifler and the 2-Stage £1 5

Pre-Amplifier Control Unit 5.15.0
(d) The **5-10 * and the 2-Stage Pre-Amplifier
both Assembled and Tested.................. £18.18.0
H.P. TERMS: Deposit £3/16/- and 12 months of £1/7/8.

(e) The COMPLETE KIT OF PARTS to build
£21.10.0

RD—presented by
AMPLIFIER

with which an andistorted
supply SPECIFIED COM-
uding PARMEKO MAINS

the Dual Channel * 3-3 ** Amplifier and the Dual
Channpel Pre-Amoplifier Control Unit

(f) The Dual Channel * 3-3 ** Amplifier and the
Dual Channel Pre-Amplifier Control Unit both
Assembled and Tested

H.P. TERMS: Deposit £5 and 12 montha of

{g) The COMPLETE KIT OF PARTS to build
one *¢5-10 ® Main Amplifier (Parmeko Traums-
former) and the Dual Channel Pre-Amplifier
Control Unit
{h) One *5-10% Amplifier (Parmeko Trans-
former) and the Dual Channel Pre-Amplifier
both Assembled and Tested ..................
H.P. TERMB8: Deposit £5 and 12 months of
() COMPLETE KIT OF PARTS to build Two
#65-10" Main Amplifiers (incorporating Parmeko
Output Transformers) and the Dual Channel
Pre-Amplifier Control Unit
{) Two *5-10” Amplifiers (Parmeko Qutput
Transformers) and the Dunal Channel Pre-
Amplifier Control Unit both Assembled and
SR e o 1- . = Bl eIl s aosalel - TR £36.0.0
H.P. TERMS: Depostt’ £7/4/- and 12 months of £2/12/-.

Carriage and insurance 7/6 extra.

Prices quoted are sublect to £1/68/- extra for Partridge Trans.

10.0.0
£11.10.0

£25.0.0
£1/16/8.

£21.10.0

£25.0.0
£1/16/8.

£8.0.0

£31.0.0

STEREO
3-3 MAIN AMPLIFIER

Comprises two “ 3.3 MAIN AMPLIFIERS
on one chassis and e de:

FIER for both STEBEOPRONIC or MON-

%gBAL operation.

ice: COMPLETE KI'

PARTS oo tror £10.0.0
Alternatively ASSEM

axp reetkp. . £11.15.0
H.P. Termn Deporit £2/7/-, 12 months at 17/4.
Its output power is 8 watts (3 watts per channel) and together
with our PRE-AMPLIFIER provides a first-class STEREO
lnmunion.

STEREO DUAL CHANNEL PRE-AMPLIFIER

This model incorporates two 2-valve Pre- Amplifiers
(described above) combined into a Singie Unit
enabling it to be used for both STEREOPHONIC
or MONAURAL operation. It is designed primarily
to operate with our range of MULLARD MAIN
AMPLIFIERS but will also operate equally well

with any make of Amplifiers requiring an input
of 250 m/v.

s

Alternatively ASBLMBLLD

KIT OF PARTS . £12 10 o AND TESTED £1 5'0‘0
H.P. Terms: £3 Deposn and 12 months of £1/2/-.
Perfectly suitable for MONAURAL on.ly operation. with one * 3-3" or one ”5-10"
MAIN Ampliﬂer to which the second Main Amplifier can at any time be added thus very
easily providing for both STEREOQ or MONAURAL reproduction.
Recommeuded combination for STEREQ operation:
(a) The DUAL CHANNEL PRE-AMPLIFIER togethcr with the Dual “ 3-3“ MAIN

AMPLIFIER.
(b) The DUAL CHANNEL PRE-AMPLIFIER together with two * 5-10 " MAIN AM-

Price: COMPLETE

PLIFIERS. Assembly Manual is available for 3/- or send 8. A E. for Descriptive
beurlet When ordering please advise MAKE and MODEL OF AMPLIFIER in use.

“ 1T T RECORD PLAYERS T T -

! RECORD PLAYERS
The LATEST MODELS arz in Stock. Many at REDUGED PRICES!!!
Send 8.A.E. .or ILLUSTRATED LEAFLET

SPECIAL GASH ONLY OFFER !!

This very attractive PORTABLE AMPLIFIER BASE
together with a good quality GRAM AMPLIFIER and n
matehed P.M. SPEAKER. ALL FOR ONLY £8 7
{plus 7/6 carr. and ins.). The Amplifier
consists of s 92-stage design incorporating
the 3 modern BVA valves and has scparate
BASS and TREBLE CONTROLS.

Portable Case will also accommodate almoat

B.S.R.MONARCH UAR4 spd. Mixer
o ke of Autosbenesr ant TR Kutrchuneer with Crseii Fiok-up, £0-19.6
EUPPLY SEPARATELY — The COLLARO ““CONQUEST” 4-spd. £ 10.0 /
(@ The 2-stage (plus Rectifier) AMPLIFIER Autoebanger. 8tudio * O ™ Pick-up. g # 4
8 The latest COLLARO * CONTI-

(b) The PORTABLE CARRYING CA£53E NENTAL * 4-apeed MIXER Autor £8 10 o t‘

Carriage and

12%in. P.M. SPEAKER T S changer. | Btudlo G ok up. ... e s
&.'”_P;_ e B ——— ——— Them“%‘f COLLARO model RP594, 4-speed Single Record Player, £9.18.9
LD iR L o nna n000aa0 gagaen oo s o P IR ons - "
“Hi-Fi” LOUDSPE AKERS Tl:)a.?%ll‘c[&éRO 15220 8in gl Heliord ElRyer. incorporatingithe Stutio £6.15.0
WégAVE IRIEITSOCK A COM\:\I;EIIIEI-\RRA;DGE\IEE THE NEW Ag 8.5 model UATZ Is In'stock. A’ 4 SPEED * MIXER £8. 7.6
G DM = WHARFDALE | AUTOCHANGER ..........icciiiiioeananeasinoniserioiannsane
UAL2 is also available incorporating the B.S.R. STEREO Pick-uap,
W.B. STENTOR!AN ke e e il £10.10.0
JLLUSTRATED AND PRICED LEAFLETS ON REQUEST | GARRARD BCI21/4 d-tpesd Autochanger fiied with laisnt Giviial  £10_ 0,0
T ey g — N The latest GARRAED TRANSCRIPTION MOTOR 301" with
! { HOME CONSTRUCTORS ! Sirobmscoicay e wroable o U L T £23.18.4
h ARR AR Singl |
A RANGE OF “ EASY TO ASSEMBLE ' PREFABRICATED cAB'NETs B e s It T DA 1 Plek i s o .0 Orgeras Corrage £18. 1.6
Designed by the XMBQ;:TENE?BM G I B 'ﬂ“'“':“l‘;;;'v.;':ﬂﬂc’: GARRARD Model TA/ME. 1l Singlz Record Plaver fited with hish  £8 40,0
or to accornino quality eq

output Crystai Pick-up, detachable nead.
HIRE PURCHASE TERMVS availabls on ail units 19/6 and over
Carriage and 10surance on each abov> 3/- axtra

SEEALCTE 109 FLEET ST,

LONDON, E.C4

L
Cabinets containing the very successful * Stentorian * Bpeakers give really first-class
reproduction and are well recommended, Models are also availabie to accommodate
high-quality Amplifiers, Pre-amplifiers, Taning Units, Record Players ete. All models
are very easlly assembled m flact only a screwdriver in regnired.
Fully eaflets are it d complete
STENTORIAN LOUDBPEAKERS Please enclose 8.A.E.

Please enclose S.A.E. it ILLUSTRATED and DESCRIPTIVE LEAFLET. are
required . . . slternatively the COMPLETE ASSEMBLY MANUALS conu'nln'
comnonent Price Lists and practical Drawings, ete., are aveiable at 1/8 each.

of the vanous

STERN RADIO LTD

FLEET STREET $812/3/4

Telephane:
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| amnAAAnAAny ; °

Each Model incorpor- “ 4 )’
ates the highly success- : , )

lful HF/TR3 Amplifier

(described opposite), l

TAPE REGORDERS

‘“ Hi-Fi " record and
playback facilities.
BEFORE YOU BUY-YOU SHOULD
HEAR THESE RECORDERS—THEY
ARE COMPARABLETO THE MUCH
HIGHER PRICED MODELS

MODEL CR3/S. Incorporates the New COLLABO *“8TUDIO £41 o 0
TWIN TRACK 3-speed Deck o\
H.P. Terms: Deposit £8/4/- and 12 months of £3/

MODEL ORSIT Incorporates the very popular 3-speed COLLARO

WMk. IV * TRANSCRIPTOR " Deck, which has both upper and lower £49 10
(D) (el S R R | SR e T TR aeeor G g o
H.P. Terms: Deposit £9I18/- and 12 months of £3/12/7.

MODEL TR3/Mk, VI. Incorporates the New TRUVOX Mk. VI £49 10 0
TWIN TRACK 2-speed Tape Deck ................c.....

H.P. Terms: Deposlt £,)/]_sl- and 12 months o{ /12/7%.
S OOE R S e S Sou BN Seit SEE G SMne EE S Vi S SRRME e 1 T 7 ¢ 1 @ J [ _J "]

and NOW — WE INTRODUCE
© THE MODEL HF/G2P TAPE PREAMPLIFIER
@ THE MODEL HF/G2A TAPE AMPLIFIER

Designed to our usual High Technical Standard, being based on the very
successful Mullard Tape Designs. They incorporate MULLARD VALVES
and only HIGH-GRADE COMPONENTS ... AS A RESULT WE PRESENT

PLETE RECORDER
including CRYSTAL
MICROPHONE and
1-200ft. Spool of Tape.

il

|There are no ‘‘better
l value for money®’ Tape
Recorders on the
market—Iif you can’t
call and hear them—
send S.A.E. for fully
descriptive leaflets,

TWO UNITS METICULOUSLY MATCHED TO CORRECTLY Mode! <
OPERATE HF/G2A-D
Model THE NEW GARRARD “MAGAZINE” TAPE DECK  WE OFFER AS FOLLOWS:
HF/GR2 (@) MODEL EFIG2R PORTABLE g4 () ()
o 2 TAPE BECORDER. Iucludes - Chadd
Both Units form an entirely new " Easy to handle = p! each is letely self tained with power supply, spool of L.P. tape and crystal microphone.
Loudspeaker {Amplitier HF/G2A only). and all INPUT and OUTPUT sockets being incorporated on the chassis, which itgelf H.P. Tﬁm\slzsl Deposit £6/12/-, 12 meonthly
i 18 constructed to allow for direct attachment to the tape deck (as shown in lilustration). Thus the tape deck with the Amplifier BENInEn
2 b
(or Preanplifler) fixed to it form ONE COMPLETLLY SELF-CONTAINED WORKING UNIT which roquires only screwing | ) SODEL HEIG2A] l-} oomprisioe £27.10.0 l
B into a Cabinet and Connecting to the Mains supply. Includes ls!’pool of L. l: tape and loudspe: nkelr
Model HF/G2A Amplifler Model HF/G2P Preamplifier Sl el Ry L qeotts yI
A Complev.e Tape Awpliier—Incorporating . . . Forms the Ideal * Link ** to add High Quality Tape Record- {c) ASSEMBLED and TESTED £1 5 o o
Magic Eye Level Indicator ing facllities to existing Audio [nstallations, such as our AMPLIFIER MODEL HF/G2A =
{4 ¥
. Vol Control MULLARD RANGE of Amplifters and also admirably H.P. TERMS: Deposit £3, 12 monthly pay-
el CRE, suitable to operate through the Pick-up sockets of most ments £1/2/-.
I @ Buperimpose Switch. Radio Recelvers. (d) MODEL EA"IG2PP PORTABLE £3o o ol
@ Effective Tone Control. It incorporates: Pua\b!ll‘?l.ﬂ‘ml:"k(‘,oggleééxm oo
I @ Monitoring Facilities, ' lI){mi’ T‘;}Bcl\a;:: Dep‘:mlt £IG. }‘2 monthly pay-l
@ Extension Loudspeaker Bocket. ® Magic Eye Level Indicator and Control. ments £2/4/-.
| @ Inputs for recording from Mike, Gram. and Radio Tuner. @ Superimpose Bwitch, {e) MODEL HF/G2P-D ocomprising £26 o o'
® Incorporates Loudspeaker and Power Supply on Chassis. @® Inputs for recording from Mike, Gram. and Radio f,“%x“}upﬁiﬁi sp‘:)?)‘llofji,All;E et
| BOTH UNITS CARRY MESSRS. GARRARD'S FULL RECOMMENDATION s e D €541~ 2 monuny |
As is usual with GARRARD producta this Tape Deck s a Precision Engineered Unlt of Excellent quality operating two tracks (") ASSEMBLED & TESTED PRE- £1 4 o.o
at 3¢in./sec. speed. IL is the " Easiest to Handle' Tape Deck, baving only two controla and incorporates the new AMPLIFIER MODEL HF/G2P,

H.P. TERMS8: Deposit 12 thi;
instantaneous Tape loading Magazine which makes tape loading as simple as putting on a Record. 1 payments £1/0/B.pcs £2/18 monthly

! | RADIOGRAM CHASSIS ! ! i THE "ADD-A-DECK ”

ARMSTRONG MODEL AF 208 ...........c..voiiieiioniiniann.s . £23 2 o
Complete AM/FM chassis. Bcpnrnt.e Bass and Treble controls.

ARMSTRONG * STEREO TWELVE® .............. 4= coaaood £37 16 o
The most complete A.M./F.M. sterco chassis yet produccd

ARMSTRONG "“JUBILEE ” ... ... ... c.c.ciiiniiininnananns £29 8 0
An AM/FM chassis with nlne vslves and with push-puil output stage

providing 6 watts,

ARMSTRONG AM/FM “STEREOQ 44" ... ....................... £28 7 o
Provision is made for 8tereo and Monaural playback trom pick-up or

RADIO TUNING UNITS

The JASON ‘ MERCURY * Switched F. M. TUNEE
PR‘iCE ASSEMBLED AND TE‘;‘TEB o) . £1 3 10 o

incorporating the

NEW B.S.R. “ MONARDECK

and MATCHED PREAMPUFIER

£17 17 0 Deposit £3/12/-. 12 months
. =W £1/6/2 (Plus 7/6 carr, and Ins.)

Designed to operate through the Pick-up

Sockets of the standard RADIO RECEIVER

through which_first-class results are obtained.

consists of a single speed Twin Track Tape Deck,

Incorporating matched Preamplifier, and operates at 3jin.[sec. speed.

It

R%ﬁfpﬁi’fﬂeﬁ“};ﬂ@md FM Tuner incorporati tomatic frequency £24.13.4 It uses Sin. Tape Spools, thus providing up to 14 hours’ playing time on
control, £27 6 0 L.P. Tapes or | hour on the standard 6in. Tape Spools
ARMSTRONG * S,T.3 ¥ AM/FM Tuning Units ......... A o\ The equipment is supplied fully tested and completely assembled on an

A self-powered tuner covering VHF, medium and long wavebands with ‘“d ed '’ directly into
automatic frequoncy control oo VEE. £25 15.2 attractive wood plinth. it can therefore be ropp: irectly

DULCI  H4/T * AM/FM Tuming UDits - ..o ononeenrnennenns « B9 | an existing cabinet and only requires connecthns to the mains supply
4 4-waveband self-powered tuner covering the FM transmission pius l and the Pick-up Sockets, for which purposes **floating *’ leads are in-
4he long, medjum and short wavebands. corporated on the Preamphﬁer.

NEW HIRE PURCHABE TERMS are available on all above, Dlust d Jeaflets — — e R e ————
wsend B.A.E. (Carr and Ins. 5/- extra)

STERN'’S MK n “f'dellty
F.M. TUNING UNIT -
o Gl 1450 =Rl

b

STERN’S 12 VOLT CAR
RADIO incorporating . . .

PRINTED CIRCUIT and
POWER TRANSISTOR

A versatile design covering both LONG and MEDIUM WAVEBANDS, incorporating
Transistor Output thus having very low battery consumption, Is operated direct off
12 voit car battery. We offer it on the UNIT ASSEMBLY BASIS ., . . consisung of
0.A. 793 Germanium Diodes. A really ﬂrst»clase Tuner very attractively presented and THREE SEPARATE, FULLY WIRED, ALIGNED AND TESTED UNITS ALL FOR
comparable to many offered at much higher prices. Power consumption is only 1.5 amps Only 12 solder jolnts are required to finish the complete receiver. 0
at 6.3 volts and 25 m.a. at 250 volta, I 8end 1/6 for manual containing complete data, A

! HOME CONSTRUCTORS
YOU CAN BULD THIS TUNING UNIT £4() 10,0 STERN RAD'O LTD EHINTAN 109 FLEET ST., LONDON, E.C.4

Send 8.A.E. for descript or (Plus 5/- carr.
and ins.)

Assembly Manual for 1/6.

£2/17/- and 12 months at £1/0/11. Incorpomt.es
the latest MULLARD PERMEABILITY TUNIN¢
HEART and the eorresponding MULLARD VALVE
LINE UP comprising ECC85, 2 type EF85s (or
EF89s), EMS84, Tuning Indicator, plus 2 type

Telephone: FLEET STREET 5812/3/4
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TAPE EQUIPMENT

A SELECTION OF

HIGH FIDELITY
PORTABLE TAPE

PRE-AMPLIFIERS

Adds *“ Hi-Fi** Tape Record-
ing to your existing Audio
Installation.

IN ALL MODELS WE
INCORPORATE THE

TYPE «“C”
PRE-AMPLIFIER

and offer it complete in portable case with . . .

(a) The new ‘“COLLARO ™ STUDIO 3 speed Deck,

Deposit: £7/6/-. 12 months £2/13/6........................ £36.10.0
(b) The COLLARO Mk. IV ** Transcriptor '’ 3 Speed Deck.

Deposit: £8/6/-. 12 months £€3/0/1)........................ £ ‘1 0.0
(c) The new TRUVOX Mk. VI Tape Deck. Deposit

£8]14). 12 months £3/3/10......orerrrronrero £43.10.0
(d) The BRENELL 'Mk. V 3 Speed Deck. Deposit: £ 1

£10/6/- 12 months E3/15/T..esiverossovssseosrie e, 51.10.0
(¢) The WEARITE MODEL 4A Tape Deck. Deposit: £

€12/4)- 12 mONths £4]9/5.......0overersiirereereerisireorses 61.0.0

STERN’S MULLARD TYPE «“C”

TAPE PRE-AMPLIFIER—ERASE UNIT
INCORPORATING THE
NEW FERROXCUBE POT
CORE PUSH-PULL OSCIL-
LATOR and 3 SPEED TREBLE
EQUALISATION by means
of the latest FERROXCUBE
POT CORE INDUCTOR.

(P:%ISI%SLETE .KIITNCLUDING SEPARATE :SI‘;EAPI:I%;LIEOWER SUPPLY UNIT
D AND
COMPLETE KIT £14., 0.0  ASEME £17.0.0

Deposit £3/8/- and 12 months of £1/4/11. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR

£11.1 5.0 and £14.10.0 respectively.  (Carr, and Ins. 5/- extra)
Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual.
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO BE USED
We present this ** Hi-Fi '’ Pre-amplifier strictly to Mullard’s specification
etc,, incorporating ONLY NEW HIGH GRADE COMPONENTS and the
SPECIFIED NEW MULLARD VALVES. It comprises a COMPLETELY SELF-
CONTAINED UNIT, all components and valves being contained in a well
ventilated Box—Chassis neatly finished in Hammered gold with-a very
attractively engraved PERSPEX FRONT PANEL.

FOR PERMANENT HIGH QUALITY INSTALLATIONS

WE ALSO OFFER (excluding Case) the following

(a) The COLLARO *“*STUDIO "' TAPE DECK and our

Mullard Type ** C '’ PRE-AMPLIFIER and Power Unit
Assembled and Tested.................. O - cocoor s aatP £32-1 0.0
H.P. Terms: Deposit £5/10/- and |12 months at £2/7/8
(b) As above but TYPE *‘C"" PRE-AMPLIFIER supplied as £29 0 0
complete Kit of Parts.......c..oeviiiiiiniiiiiinaiiiinn, Uy
(¢) The C?éLA;{O Mk. :\:‘TAPEdDECK ancbthe MULL@IRE
Type *'C'* Pre-amplifier and Power Unit assembled,
LESted) ... oo S SO, . . o oL e £35-°-0
H.P. Deposit £7 and 12 months £2/11/4.
(d) As in (a) above but the Type **C'’ supplied as COM- £32 0.0
PLETE KIT OF PARTS ieo.tiinierniniiiieiionienieiaaane Vs
(e) The TRUVOX Mk. VI TAPE DECK and the assembled £40.0.0
Type ''C" Pre-amplifier and Power Unit,,................ Vs
o ?.P. ‘?epoiit £8ham%_ 12 moaths £2/|i3/&z. :
s above but the Type ' C ' supplied as complete
o KIT'OF PARTS. oo R £36.10.0
g) The BRE 5 eck and the assembled Type
“C' PRE-AMPLIFIER and POWER UNIT,...........ocet £46.0.0
(h) As above, but the Type ‘“ C ' supplied as complete £43.0.0

The WEARITE 44 DECK with Type € sssembiod
e with Type ““ C "’ assemble
and tested . L— £56-°.°

@

H.P. Depo: s
Carriage and Insurance on above quotes 10/- extra)

STERN RADIO LTD.

CZZXC) 109 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 58I2/3/4
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THE FINEST RANGE OF
TAPE EQUIPMENT
FOR THE
HOME CONSTRUGCTOR

YOU CAN BUILD
A COMPLETE
HIGH QUALITY
TAPE RECORDER

'£36.0.0

H.P. TERMS . . . Deposit
£7/4/-, 12 months £2/12/10
FOR THIS WE SUPPLY:—
COMPLETE KIT OF PARTS TO BUILD
THE HF/TR3 TAPE AMPLIFIER,
THE NEW COLLARO ‘' STUDIO " TAPE DECK.
PORTABLE CARRYING CASE (as iflustrated).
ROLA/CELESTION 10in. x éin. P.M, LOUDSPEAKER.
ACOS CRYSTAL MICROPHONE 1,200ft. SPOOL E.M.l. TAPE.

Alternatively for those who prefer another type of TAPE DECK we wi_l!
supply precisely as above—but IN PLACE of the COLLARO ** STUDIO
DECK—WE INCLUDE:—

(a) The Mk, IV COLLARO ‘' TRANSCRIPTOR "' DECK .15.
... H.P. TERMS . .. Deposit £8, 12 monthly payments of £39 15 0
£2/18/2 (£1 extra if we are)required to wire up the
Transcriptor Switch Banks).
(b) The new TRUVOX Mk, VI DECK.vu.vvvssorssecssnissinnes £45.0.0
H.P. TERMS: Deposit £9, 12 months of £3/6/- (Carr.
and Ins, on all above is 12/6 extra),
For constructors with their own Cabinet—WE OFFER :— £28.0.0
(@) COMPLETE KIT to build the HF/TR3. Amoplifier, Vs
together with the COLLARO ** STUDIO "’ DECK...... £31 10 o
(b) As above but HF/TR3 ASSEMBLED and TESTED ...... =1V
H.P. TERMS: Deposit £6/6/-, 12 months of £26/2,
(c) COMPLETE KIT to build the HF/TR3 togett\er with £3° 15 o
the Mk. IV COLLARO '* TRANSCRIPTOR '* DECK D
(€1 extra if we are required to wire up Deck Banks) £34 10 o
(d) As above but HF/TR3 ASSEMBLED and TESTED......... LA 4
(£] extra if we are to wire up Deck Switch Banks)
(e) COMPLETE KIT to build the HF/TR3 together with £36.0.0
) the NEW TRU\?OX TESE\[{’:BIQEF;E ?:IE'?EKSTED =V
f) As above but HF/TR3 an
Hp Teeme: Debosie £7/18), 12 months of £2/i7i.  £39.10.0
(g) COMPLETE KIT to build the HF/TR3 AMPLIFIER with £41 10 o
*) the BRENELLHMI/(TVBTAQEEMDBELCEKDdTESTED «IVs
As above but HF/TR and TESTED.........
H.P. Terms: Deposit £9, 12 months of £3/5/-. £45.0.0
(i) THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the WEARITE MODEL 4} DECK, incorporates £55.0.0

Wearite Head Lift Transformer, etc..c...orevcrreiiiainiaas
H.P. TERMS: Deposit £11, [2 months of £4/0/3.
(Carriage and Insurance on each above is 10/- extra.)
Attractive PORTABLE CASE is available to accommodate the TRUVOX
or COLLARO TAPE DECKS and we offer it together with ROLA/
CELESTION: 10/ 6in. LOUDSPEAKER—ACOS CRYSTAL MICROPHONE
—and 1,200ft. SPOOL E.M.I. TAPE—ALL FOR...ccccereerrnnns £9.0.0
(Carriage and Insurance 5/- extra.) Vs

WE HAVE THE NEW 2-SPEED TWIN TRACK

i Deposit.  £5/5/-.
TRUVOX Mk. VI Tape Deck in stock £f:6<;§;g Bon g1/18/0
It incorporates PRECISION REV. COUNTER and PAUS an y main
taing thrg general high standard of all Truvox equipment. .'l'he very popular COLLARO
Tape Decks and the BRENELL Mk. V Decks are also available.

THE MODEL HF/TR3 TAPE AMPLIFIER

Incorporating

3-SPEED TREBLEEQUALISATION
by means of the latest FERROX-
CUBE POT CORE INDUCTOR

RSP £12/15)-
B hpares o> £16/10)-

HIRE PURCHASE: Deposit £3/8/6 and
12 months at £1/4/2. A very high
quality amplifier based on the very
successful ‘A" design completed in
the MULLARD LABORATORIES. ONLY NEW HIGH-GRADE COMPONENTS
are incorporated Inctuding MULLARD VALVES and a GILSON OUTPUT TRAN-
FORMER . . ., other features are: Magic Eye Recording Head Indicator—Effective
Tone Control ing and ion Bpeaker Bockets—has own Power Bupply and
can be used as independent Amplifier for direct reproduction of Gram, Records or from
Radlo Tuner, Overall size 11X 6 x 6in.—Truvox—Collaro—or Brenell—please specify.
which, Send B.A.E. for leaflet or 2/6 for Assembly Manual.

PLEASE ENCLOSE S.AE, WITH ALL CORRESPONDENCE
H
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““ For Style, Quality Performance
and Value for Money *’

— IDEAL PORTABLE FOR TOURING, A DAY OUT, OR FOR THE TRAVELLER —
COMBINED TRANSISTOR PORTABLE/CAR RADIO SUPERHET

SPECIFICATION
% |95 to 560 metres on medium wave.
% 1,150 and 1,800 metres on long wave.
*400 mW. push-pull output.

% A.V.C. and Car radio. Standard Fitting.

% Slow motion tuning—gold finish dial.

% Large magnet HI-FI SPEAKER.

4 HIGH GAIN Double tuned IF’s.

% 6 months’ average battery life.

+# Resistor and Condenser leads
trimmed and easily identified.

* Printed circuit
component numbers.

# EDISWAN TRANSISTORS.

XA102, 2-XAIl0l, XBI103,
2-DIODES.

TRANSISTOR ‘8”
STILL AVAILABLE AT £10-19-6 (p.p. 2/6)
FREE BOOKLET ON- REQUEST

TOTAL COST OF ALL SPECH
FIED COMPONENTS INCLUD-
ING CABINET, BATTERY, Etc.,
ONLY £11/10/-, P.P. 3/6.

pre-

All  components available separately.
Send for descriptive leaflet and prices.

bcard marked with

2-XCI01,

A highly sensitive and selective portable
fully tuneable on medium and long waves.
Performs equally well as a car radio.
Low running costs, good looks and ease
of construction combine to produce a
radio equal to any commercial receiver
in the 20 gn. class.

“* Size 95 x 7 % 3}
% Weight 4ib.

2-WATT POWER STAGE
For use with ‘' Continental ™.
Works from [2-volt supply.
Overall size 4% x 3} x 2}in.  All
parts with Power transistor, less
speaker, 52/6. P.P. 2/-.

.All sizes of Speakers in Stock

% 4-stage reflex. I

% Medium  wave;
tuneable,

% Very sensitive
No aerial or
earth

* Complece

A K Over 6 months
: on one battery

MAJOR—2

{2-Transistor Pocket Radio)

lay-
4% x 3 x l4in,

* Weight only
4 ozs.

% Personal phone
included,

POST
TOTAL 69/6 e
FREE BOOKLET: All components sold separately

NO AERIAL — NO EARTH
RECEPTION GUARANTEED ANYWHERE |

Special offer

ONLY 1/3ea. p.p.6d. or 12/- a doz. p.p. I/~
IDEAL FOR ALL TRANSISTOR WORK

of o
MERCURY ‘

Batteries

1.3 volts, 500 mA/H

Size fin. diam, x 3in, length,

1 MAJOR-3

(3-Transiitor Radio)

4y e
N ‘) Earth,
L, ) % Min.

All parts sold separately,

Y% 5-stage  Reflex
Circuit

% No Aerial or

% 3 Ediswan Tran-

,  sistors

% Medium Wave
Tuning.

% Size 4% x 3 x
l{in,

* Personal phone
included.

TOTAL 87/6 P.P. 1/6. BOOKLET FREE
NO AERIAL — NO EARTH

| RESULTS GUARANTEED ANYWHERE

SQUARE WAVE
GENERATOR
2-Transistor, approx. 8 Kc/s

Output: 5 voit supply.’
All Components 20/-, p.p.

i
HEARING AID

3-Transistor: Size 3 x 2 x2in.
Includes Xta! Mic. and Ear-
phone, Battery, etc. All
Components, 89/6, p.p. /-

AUDIO GENERATOR

Ideal for Audio Tests or
Morse Code Unit. All parts

25/-, p.p. 1/-.

|
I

RF, IF, AUDIO
SIGNAL TRACER

2-Transistor unit. Size 4§ x
3 x Itin. Headphone output.
37/6, p.p. 1/6 or 32/6, p.p. /6
Less Phones.

TRANSISTOR
TRANSMITTER

Top Band 1.8 to 2 Mcfs. 3
Transistor voice modulated.
Range on 3ft. aerial 200 to
300 yards. Size 43 x 3 x
Itin.  All components in-
cluding battery and micro-
phone, 57/6, p.p. /6. |

MULTI-CHANNEL
RADIO GCONTROL
RECEIVER

3-Transistor: Size 2 x 11 x
1% in. Weight | oz.: terrific
performance:  All compo-
nents (less reed unit), 50/,
p.p. !/-. !deal 25 to 35 mc/s.
Short Wave Radio.

RF, IF, OSCILLATOR
Harmonic OQutput 450 Kc/s.
to 3 Mc/s or more. Ideal for
Radio Testing, etc. All

components, 25/-, p.p. 1/-.

250mW POWER
STAGE

2-Transistor Push-Pull Ampli-
fier for use with Major 2 or 3

or Similar. All parts with
3-inch Speaker, etc. 59/6,
p-p. 1/6.

XTAL OSCILLATOR

General purpose 3 to 12
Mcfs. Osc. ldeal for marker;
Transmitter, etc. All parts
less Xtal 22/6, p.p. |/-
(See separate list for frequen-
cies).

THE TELETRON

‘““TRANSIDYNE "’

6-TRANSISTOR SUPERHET
v Marked out Printed Circuit

Y 6-Ediswan Transistors.
% 24 in. Celes. Speaker.

% Medium and Long Waves.
% Easy Booklet, 1/- post free.

SPECIAL
FREE PARTS

LIST ON

ofFfer £9.10.0 rr 2-

REQUEST.

. N
Size 6 x 3% x 13in. 2in.

Weight 20 ozs. ALL

lin, square,
lin.
1in.
14in.
13in,

CRYSTAL MICROPHONE

INSERTS

Acos and other well-known makes

BRAND NEW
square. BRAND NEW
round. BRAND NEW
round. BRAND NEW

round Acos 19-4. B

BRAND NEW

‘Iﬂ square, ex- -units....

GUARANTEED PP 6d. any type.

ADDRESS }
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TRANSMITTER/RECEIVER
Army Type 17 Mk. Il

Complete with Valves, High Resistance Head-
phones. Handmike and Instruction Book and
circuit. Frequency range 44.0 to 61 Mcfs. Range
approximately 3 to
miles. Power require-
ments: Standard 120 v.
H.P, and 2 v. L.T. Ideal
for Civil Defence and
communications.
BRAND NEW

45/= rp. 5.
44-61 Mc/s. Calibra-
ted Wavemeter for
same, 10/~ extra.
P.P.

PYE "'SCALAMP”
GALVANOMETER
(TYPE 2000)

Limited Quantity of these Brand New

and Guaranteed Instruments.

only £15 e 5
SPECIFICATION:
200/250 volt 50 cfs. supply or 4 volt | amp.
dry cell.
SENSITIVITY (Typical) 325 mm.fuA:

1.45 uV/mm. Period 2 secs. ; 850 ohms damping.
Complete details supplied with each unit.

é-Ranges:
Input res.:

5-Ranges:
tivity:

+2%.
COMPLETE

NEW PURCHASE!

*“ ELECTRONIC DESIGNS ”’
famous VALVE VOLTMETER

D.C. ELECTRONIC VOLTMETER.
0-3-10-30-100-300 and
I1-meg. constant on all ranges.
tivity: 3,666,666 ohms per volt on 3 v, scale.
A.C. VOLTMETER

0-10-. 30—|00—-300—| 000 volts.
1,000 ohms per volt.
ELECTRONIC OHMMETER,
6-Ranges, from 0. ohms to 1,000 megohms.
Movement. 200 microamperes.

TEST PRODS, BRAND NEW.
Input 110-250 volts A.C, |

ONLY

1,000 volts.
Sensi-

Sensi-

D.C. accuracy

WITH INSTRUCTION BOOK AND

£12/10/0 er.3%.

* % * SPECIAL PURPOSE VALVES AND INDICATORS % % %

15/- oB2 10/- VCR97 ~ 40/—
Reraso 10/- OB3 10/~ ACRIO  35/-
19G3 15/ vs§70 ... 6/~ 23D 35/-
35/~ | Wiseo 30/~ | VSII0 . &/~ FW4/500 10/
8298 .. 40)— | TZ40 .. 35~ | VRIO5/30 6/- b -
837 ... 12/6 TTIS [ 45)- VRI50/30 6/— uie ... /-
446A 12/6 CVI29 ... 45/ Qs75/20 10/- 807 ... 76
4468 12/6 Cvalel” 28/~ Q5105/45 10/— e ) 5/~
705A .. 15)- CvI00 .. 15~ | QSis0/I5 10/- cv277 ... 18-
2K25 .. 65/- cves .. I5/- 381207 10j- | 2AP1 .. 5652 . 30/
725A .. 35/- GUI 10/- Qsi208  10/- VCRIISA 512 e
726A .. 15/- 1625 5/ STVj280/40 35/- s ek
7268 15~ | 2050 12/6 15/- 3BPI .. 30/- . 35/~
723A/B.. 55/~ | 2051 12/6 $TV/280/80 3FP7 12/6 5840A ... 30/-
2154 35/ 8582 15/ 25/~ 3P 30/ 5931 .. 35/-
803 35/~ oD3wW  10/- Ccviss &/ G7/5 ... 45/- 5932 ... 30/-
35T 15/ OA2 .. 10]- | 7475 /- VeRBI7E 30/ 1612 Pyl
866A .. 10)- OA3 . 10j- cMG2s 12/6 SFP7 ... 20/-
FREE COMPLETE LIST ON REQUEST. BULK ORDER ENQUIRIES INVITED.
V.H.F. TRANS/RECEIVER TYPE 1986
10-CHANNEL CRYSTAL CONTROLLED
: 124,5 TO 156 Mc/s NOMINAL COVERAGE onvy £7/19/6

Y 9.72 Mc/s IF.,, 23 Kc/s BANDWIDTH

Carriage 10/6.

COMPLETE UNIT WITH 21 VALVES, 24-VOLT POWER UNIT (BUILT-IN) IN METAL CASE:
INCLUDES CIRCUIT DIAGRAM AND CONTROL BOX: GOOD NEW CONDITION.
— UMITED QUANTITY —

Resistance: 0/10K/|
17 oz.

P. I/6,

Batteries.

POCKET MULTI-TESTERS
BRAND NEW

MODEL A-10 (500 Micro-amp. Movement).
(2k per volt) 0/10/50/250{500/1,000 v. A.C. (2k per volt)
0/10/50/250/500/1,000 v.

Price £4/17/6.
Instruction Book and Batteries.

MODEL B-20 (100 Micro-amp. Movement).
{10,000 ohms per volt)
per volt) 0/IOISO/250/500/I 000 v. A.C. (4,000 ohms
volt) 0/|O/50[250/I 000 v. D.C. Current, 0/0.1/2. 5/25/250
mA. Size 5% x 31 x 2{in.
P inclusive of Test Prods, Instruction Book and

FULLY GUARANTEED

D.C,

D.C. current 0/0.5/25/250 mA.
Size 5; x 3} x 1f§in. Weight

Meg.
P.P. 1/6 inclusive of Test Prods, |

D.C.
D.C. (4,000 ohms
per

p/0.5/2.5 volts.

Weight 24 oz, Price £6/10/-."

FROM 5/- EACH
From 6 Kcfs-47 Mcfs. FT243,
FT241, 16XJ and B7G
All types for all purposes
Send for free list.

PYE CONTROL UNIT
1.2 mA. movement. é-inch dial; Bridge connected,
** High-stab ** controls. Only 85/-, P.P. 5/-.

PN AN A A
Brand New Guaranteed

TRANSISTORS
for F.M., S.W., Audio, Power, etc.
XAI3l 250 Mcfs. 120 mw. F.M, 35/-
OCI70 70 Mcfs. 70 mw. S.W. 35/-
XA102 8 Mc/s. osc./mixer R.F. 26/-
XAIOl 5 Mcfs. RFJIF... ...
XB103 High Gain Driver.
XB104 250 mw. push-pull......pr.
XCI10l 325 mw. push-pull..... pr. 32/-
XCI12l 400 mw. push-pull, ... r. 34/-
XA|04 6 Mcfs. osc. /muxer R F. 18/-
XAI03 4 Mefs. RFfILF.. .. ...

OC72 Matched Pairs ...
XCi3l 500 mw, Pairs,
OC45 6 Mcfs. R.FFJLF.
OC7| General Purpose Audio.

Red Spot Audio, 800 kefs., 5/-
White Spot R.F. LF, 5 Mcls ..... 7/6
Photo Transistor General Purpose 10/-
VI5/I0P High Power5 watts Audio,” 15/—
SB078 20 Mcfs. R.F.JILF, s.w....... 10/-
SB305 25 Mc/s. Radio Control.... [5/—
SB231 30 Mc/s. Radio Control, etc. 22/6
XB23IR 50 Mc/s. Short w. osc.... 30/-
COMPLETE LIST AND DATA ON

REQUEST. COMPONENTS STOCKED
FOR ASSOCIATED CIRCUITS FOR .
ABOVE TRANSISTORS.

TRADE AND BULK ENQUIRIES
INVITED.

CRYSTAL MICROPHONES

Acos 39-1 Stick Mic. w!th stand 39/6 PP 13
Acos 40 Desk Mic.. 15/-, P.P. 1/6

TELESCOPIC CHROME AERIALS
7-Sections, 3ft. éins. open: 6ins, closed. 1deal for
Portable Receivers, Walkie-talkies, Radio Control,
etc. 12/6, P.P, |/-.

8-IN. RCA SPEAKER

8in. R.C.A. Speakers in black crackle cabinets.
Brand new: sealed in cartons. 45/-. P.P. 2/6

HENRY’S RADIO LT

5 HAR

(At Junction of Edgware Rd. and Harrow Rd.)
B SHOP HOURS: 9 a.m. to 6 p.m. MON. to SAT., THURS. 1 p.m.

ROW RD., PADDINGTON,W.2

PAD 1008/9
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C.R.T. ISOLATION TRANSFORMERS

For Cathode Ray Tubes having Heater/Cathode short
circuit and for C.R. Tubes with falling emission. Full
instructions supplied.

Type A. Low Leakage windings. Optional Boost 25%
and 50% Tapped mains pnm‘mes
..... . 12/6 each
4 von. . . 1276 each
8.3 volt
10.8 volt

13.3 volt, ..... 12/8
OUR LATEST SUPERIOR PRODUCT Type A2.

High Quality. Low capacity, 10/15pf. 16/6
Optional boost 25%, 50%, 75%. each
Mains mpu'. Low capacity. Multi OQutput

2, 4, 8.3, 7.3, 10 and 13 volts. Optional boost 25% and

.10% Buitable for all Cathode Ray Tubes 81/-.
RESISTORS A]l prelerred values 20% 10 ohms to 10
,» 4d.; , 6d.; 13 w., 8d.; 2 w. 1/-.

4w, 4d.; b ow
mGH STABILITY. Q w. 1 A,. 2/- Preferred values 1000

to 10 meg., Ditto 5% 9d 1000 to 5 meg.

5 watt 1/3
10 watt WIRE-WOUND RESISTORS 1/6
15 watt, 25 ohms—10,000 ohma. 2/a

15,000 ohms—50,000 ohms, 5 w., 1/9; 10 w......... 2/3
WIRE-WOUND POTS, 3 w WIRE-WOUND POTS, 4 w.
Pre-set Min, T.V. type Standard size Pots, long
Slotted  knob, Bpindle High Grade. All
All values 25 ohms to 25K., values 100 ohms to 50 K.,
3/- ea., 30 K., 50 K., BIG; 1
Ditto, i w. C.Lrbon Tnck B
30 K. to Meg., 3/-. ONTROL 1090, 3/-.

O/P TRANSFORV!ERS Hea"y duty 50 mA., 4/6. Multi-
ratio push-pull. 7/6. Miniature 3V4, etc., 4/6. Hygrade
Push-pul] 10 watts, 15/6. MULLARD ** 510 ** 6k or 8k 30/-.
L.F, CHOKES 15/10H 60/65 mA., 5/-. 10H 85 mA., 10/6.
10H 150 mA., 14/-.

AINS TRANSFORMERS 200[250 v. A.C.
STANDARD 250-0-250, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifier 6. 3 v.1a., tapped 5 v.
or 4 v. 2 a. Ditto 350-0-350 .....
MINIATURE 220 v. 20 mA., 6.3 v.1a
MIDGET, 250 v. 45 mA., 6.3 v. 2 a..
SMALL, 220-0-220 50 mA. 6.3 v. 2A. .
STANDARD, 250-0-250, 65 mA 6.3 v. 3 5 a
HEATER TRANS., 6.3 v. 1} a., 7/6; 10/8
GENERAL PURPOSE LOW VOLTAGE Om.puts 3,4,0,
6,8,9.10,12,15,18. 24 and 30 v, at 2 22/6

ALADDIN FORMERS und cores, }in., 8d.; #in., 10d.
0.3in. FORMERS 5937 or 8 and Cans TV1 or 2. {in. 8q. x
24in. or {in. sq. x 1}in., 2/~ with cores.

SLOW MOTION DRIVES. Epicyclic ratio 6:1, 2/3.
SOLON. Midget Soldering Iron 230 v. 25 w., 24/-.
REMPLOY INSTRUMENT IRON, 230 v. 25 w., 17/6.
MAINS DROPPERS. 3 x ljin. Adj. Sliders, .3 amp.
1,000 ohms 4/3. 2 amps. 4/3. .1 amp. 2,000 ohms, 5/-.
LINE CORD. .3 amp., 60 ohms per foot, .2 amp., 100 chms
per foot, 2 way, 8d. per foot, 3 way, 7d. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. 8ize only §x1ijin.
ACOS CRYSTAL STICK MIKE 39-1. Bargain 3 168.

MIEE TRANSF. 50: l 8/9 ea; 100:1 Po'.'.ed ].0/6
LOUDSPEAKERS P.M.
8in. x 4in. Rola, 18/-.
10in. x 6in, Rola, 27/6.
64in. Rola, 18/8. 8in. Rola, 21/-.
HI-FI TWEETERS, 4in. 25/-. 3
12in. Baker 16 wi. 3 ohm and 15 ohm models, 105/-.
12in. Baker foam suspension 15 w. 15 obm, £8.

12in. 18 ohm Plessey 10 wt., 45/-,

I.F. TRANSFORMERS 7/6 pair
485 ke/s. slug tuning miniature can 2§ x1 xlin. High
Q and good bandwidth. By Pye Radio. Data sheet supplied.
Wearite M800 LF. Miniature 485 kefs., 12/6 pair.
‘Weymouth I.F. Standard size 465 ke/s., 12/6 pair.

CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-. 40 Circuits, 3/-.
H.R. BEADPHONES, 4,000 obms, brand new, 15/- pair.
SWITCH CLEANER Fluld, squirt spout, 4/3 tin.

TWIN GANG CONDENSERS 365 pf. Miniature, 13in.
x 1l}in. x 1}in, 10/~. .0005 Standard with trimmers,
9/-; less trimmers, 8/-. Midget 7/6; Single 50 pi., 2/8;
100 pif., 150 pl' 7/-.  Bolid dielectric 100, 300, 500 pf., 3/6.
VALVE HOLDERS. Pax. int. Oct., 4d. 'EF30, EAW 6d.
B12A, CRT, 1/3. Eng. and Amer 4, 5, 6. 7 1/-.
MQULDED Mazda or Int. Oct. 6d., B7G, B84, BR(.. BYA,

1960 RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
8. 16 m.—50 m. LATEST MULLARD

M.W, 200 m.—550 m. ECHS1, EF89, EBC81,
L.W. 800 m.—2,000 m, EL84, EZ80.
12-month Guarantee. A.C 200/200 v., 4=way switch
8hort-Medium-Long-Gram. A.V.C. and Negative
Feedback. 4.2 watts. Chassis 13}In. X Ghn. x 2}in.
Glass Dial 8ize 10 x 4}in. horizental or vertical. Two Pitot
Lamps. Four Knobs. Walnut or Ivory Aligned and
calibrated. Chassis isolated from mains.

BRAND NEW £9. 10. 0. corr ¢ss.

TERMS: Deposit £5/5/- and 5 monthly payments of £1.
MATCHED SPEAKERS 8in. 17/6; 10in. 25/-; 12in. 30/-.

FAMOUS MAKE FM-AM CHASSIS

Six Mullard Valves, ECC85, ECHS1, EF89, EABC80, EL842
EZ80. V. H.F. 108-87 Mo/s. Med. 190-550 m. Long 1000~
1,900 m. Gram mpat. Ready fer use. A.C. Mains 200-
250 v. Isolated chassis. 12-month guarantee.

£1 5- 15- 0 Carr. 5/-,

* GARRARD 4-SPEED RECORD
CHANGERS RC121/D MKII MODELS
Brand new and fully guaranteed 12 months,

| Aubio PERFECTION |

Deslgned to play 16, 33, 46, 78 r.p.m. Records 7in,, 10in.,
12in. With plug-in GC8 NORMAL HEAD

our PRICE £10. 10. 0. STEREO HEAD £2 extra.

*

LATEST COLLARO AUTOCHANGER
£7.19.6

STUDIO
Pick-up

4 Speeds—
10 Records

£1 1 .1 9.6. Carr. and insurance 5/6.

B.S.R. MONARCH UA8 4-SPEED
AUTOMATIC REGCORD CHANGERS

Brand new and folly guaranteed 12 months.

OUR PRICE £6 19 6 3/6 carr. and

insurance
STEREO MODELS UAS, £7/19/6 UAL2, £10/10/-

AUTOCHANGER ACCESSORIES

Suitable player cabinets (uncut boards)... 49/6

Amplifier player cabinets with cut boards 63/~

2 valve amplifier and 64in. speaker for above 79/6

13 valve amplifier and 6;|n speakerforabove 95/~
Wired and tested ready for use.

Or with Portable Cabinet, Amplifier & Speaker

LATEST *“ EM...” 4 SPEED SINGLE
RECORD PLAYER
Acos 73 Hi-Fi Stereo and normal xtal pick-up for
Zin., 10in and I2in. records. Silent motor,
heavy turntable. Auto-stop fitted.

Special offer £6/19/6.

VOLUME CONTROLS ohm =
Midget size: 80 canie Coaxial
Long spindle. Guaranteed Semi-air spaced, }in. dia.

1 vear All values. Ideal Band ITI

. ohms up to 2 Meg Losses cut 50% ® vd.
No awitch D.P. 8w. Post 1d. per yard extra.
4/9 FRINGE QUALITY
Linear or Log Tracks. AIRSPACED .... 1/- yd,
COAXIAL PLUGS ..1/- LEAD SOCKETS .... 2/-
PANEL SOCKETS .1/- OUTLET BOXES .... 4/6
BALANCED TWIN FEEDER per yd. 8d., 80 Q or 300 @

TWIN SCREENED BALANCED FEEDER 1/6 yd.. 80 ohm.

ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled
with 4 sides, riveted cornmers and lattice ﬁxmg holes,

with 2}in. sides, 7 x4in., 4/8; 9x7n., 5/9; 11 x7in.,
6/9; 13x9in., 8/6; 1dx ilin., 10/6; 15 % 14in., 12/6
and 18 x16 x 3in., 18/6.

BLACK CRACKLE PAINT. Air drying, 3/- tin.
P.V.C. CONN. WIRE, coloured, single or stranded 2d. yd.
NEON MAINS TESTER SCREWDRIVERS, 5/-.

CORED SOLDER RADIOGRADE, 4d. yd 4b., 2/6.
PAXOLIN 1/15in.. 8in. x 10in., 1/6. ION TRAPS 5/-.

PLASTIC RECORDI NG TAPE

51ln. reet, 1.200(
5in. reel, B50ft.
3in. reel, 225ft.

Standard 7in. Recl, 1,200it.
Sin. reel, 800ft.

‘*Instant ** Bulk Tape Eraser and Head Defluzer,
200/250 v. A.C., 7/6. Leatlet, B.A.E.

RFCTIFIERS, RM1. 5/-; RM2, 6/-; RM3. 8/-; RM4, 16/-;
RM3, 20/~; FC31, 27/6; 14A86, 17/6; 14A100, 25/-,
HINIATURE CONTACT COOLED RECTIFIERS, 250 v.
50 mA., 7/6; 60 mA., 8/6; 85 mA., 9/6 200 mA., 21/-;
300 mA 27/6; Full Wave 250 v. 120 mA., 15/-.
COILS, \Ve:mt,e “P" type, 3/- each, Osmor Mldge'. QG
type adj. dust core from 4/- each. All ranges,
TELETRON. L. and M. T.R.F. with reaction, 3/8.
FERRITE ROD AERIALS. M.W., 8/9; M. & L, 12/8.
T.R.F. COILS. A/HF, 7/- pair. 'H.F. CHOKES, 2/6.

JASON F.M, TUNER COIL 8ET, 26/-. H.F. coil, serial
coil, Oscillator coil, two LF. transformers 10.7 Mc/a.,
Detector transformer and heater chokes. Circuit and
component book using four 6AM6, 2/6. Complete kit
FMT1 with Jason Calibrated dial and 4 val\es, £6/5/-.
With new Jason Cabinet, FMT2, 30/~ extra.

CONDENSERS., New Btock. .001 mfd. 7kV. T.C.C., 5/8.
20 kV., 9/6, .1 mfd. 7kV., 9/5 100pS. to 500pf. Micas, 6d.
Tubular 500 v. 0.001 0.08 mfd. 9d.; 0.1, 1/-;
025, 1/8; 05, 1/9; 01/350 v., 9d.; 0.1/1,000 v., 1/9;
0.1 mid., 2,000 v., 3/8; 0.001 mid., 2000 . 1/9,
CERAMIC CONDS. 500 v. 0.3 pf. to 0.01 mfd., 9a.
SILVER MICA CONDENSERS. 10% 5 pt. to 500 pf., 1/-;
600 pt. to 3,000 pf., 1/3.

CLOSE TOLERANCE {1+pf.) 1.5 pt. to 47 pi.. 1/6. DITTO
19 50 pf. to 815 pf., 1/9; 1,000 pt. to 2,000 pt., 2/~.
TRIMMERS, Ceramic, 30, 50, 70 pi., 9d., 100 pf., 150 pf.,
1/3. 250 pt., 1/6. 600 pf., 750 pf., 1]9 Phllhps. 1/- ea.

NEW El;zEGTROLYTIGS. FAMOUS MAKES

T TUBULAR CAN TYPES
1/350 v, 2/- | 50/350 v. 5/6 | 8/500 v. 3/-
2/450 v, 2/3 | 100/25 v, 3/- | 16/500 v. 4/-
4/450 v. 2/3 | 250/25 v. 3/~ | 32/350 v, 4/-
8/450 v, 9/3 | 500/12 v 3/~ | 100/270 v. 5/8
8/500 v. 2/9 | 8+8/450 v. 4/6 | 2,500/3 v. 4/-
16/450 v,  3/6 | 8+8/500v. 5/- | 5,000/6 v. 5/~
16/500 v. 4/- | 8+16/450 v. 5/- | 8+16/800v, /-
32/450 v. 5/6 | 8+18/500 v. 5/6 | 32+32/450 v. /6
25/25 v. 1/9 | 186+16/450 v. 5/6 | 80+50/350 v. /-
50/25 v. 2/~ | 18 +16/500 v. 8/~ | 64 +120/350 v.11/6
50150 v. 2/~ | 32+32/350v.4/6

100+4-200/275v. 12/6
FULL WAVE BRIDGE/SELENIUM RECTIFIERS. 2.6 o

12 v. 1} amp., 8/9: 11/3; 4 a., 17/6; 6 a., 22/6
CHARGER TBANSFOR‘HERS Tapped input ‘200/25 V.
forchargingat 2,for12v, 11 a,15/6;2a.,17/8; 43,22/0

ggmAlgﬁ: WlEgl gng"];/%gimoz&t 193 BBQ(? gsl;.h éa.n, ]i/g Charger cireuit free. AMPMETERS 4 a., and 5 a., 13/6.
5 c -; B7 A Caps, 1/-
B . 25in, GARRARD 4-SPEED SINGLE
3o 300, Tagan Sl wide, 107 ok 52 X | |1k RECORD PLAYER TA MKk, i1 X e badhoal ) }{)QIEX,ES e
Bamples, 8.A.E. STEREO b
185 7/6|6NTM EABCS| EY86 g
%”'ﬁval?ﬁgﬁ“s"ﬁ.'sﬂﬁﬂsﬁ%spmdle_ . 2/6 £8-1 0 IAUDIO PERFECTK)N' WIRED %')1;42 %;E 231%4 %6 Em330 :3:/: B’VHABBCSOZA 112;2/6
5 p. 4-way, 2 water, long spindle ............... 6/8 | | With plug in GC8 Normal heads fStereo Heads 3 6/6
2 p. 6-way, 4 p. 2.way, 4 p. 3- Tos dly 384 7/6/68J7M 6/6/EBC41l  8/6 MU1L4 B/~
s 1p|‘;l. 1:.‘v{ay,pngng\:‘:>’1ndlnf‘.s.9’?..? ...... 28 | |[MODEL 4 HF c18 £2 extra gv4  7GlSNT G/6|EBFE0 10/ |P61 /6
Wave change * MAKITS * 1 wafer, 8/6; 2 wafer, 12/3, ng4 6V6G 6/ EgCS4 9/6|PCC8a /8
3 wafer 16/-: 4 water 19/8; 5 wafer 23/-; 6 wafer 26/6. BATTERY-MAINS POWER PACK ézf 5 g’é; bl ECFBO 9/8|PCF80 /8
HORSE KEXS, goud auity, g5 " > 0 0PI A (K5 DB LAl oams BLh2as  FGmoLss 10/6 peNas H
250 e, 100 vl U8 (10 v 1, 2. 4, 5, &, S““"x%‘éem"i"“‘fﬁ;'ﬁ? Bﬁ‘l:ﬁ‘&‘*ﬂ‘.’f“ VA, “eo?;/zéé" GBHG Goi2AUY o-iEews. Dolbvee /8
- on v -
. S e~ - g e GOIMN Famd  ggma o
- 50 8 16
JUNCTION TYPE P.N.P. THE HIJ-GAIN BAND 3 PRE-AMP ggtég'r i gﬁ?}ﬁ gggg 8/-[8PS1 /6
B ey il T R E AT 0 4Rt uarcy Cascode circuit using Valve ECC84. 17db 635 § 12Q7 35 EF92 1:3,1/2 Do 52
t;'%’:)n;]i‘;ﬂ“gl‘:t:::g;sﬁ ch"mg"“p""‘“\‘(c/"18/- gain. Kit 29/6 less power; or 49/6 with 6J6 /6(38L6  9/6|EL32 5/-|UF41 /8
puil. XA103 IF amp. power pack. Plans only éd. 6J7G  6/6(35Z4  77/6|EL41 9/6|UL41 /8
PRICE “ ete. up to 2 Mo/s. 15/' Also Band | version same prices. ggsg'x 35/l_ 337 g; glz‘% g;g 35241 84-
Mullard OC44, 26/-, OC%5 28/-. (PCCB4 Valve if preferred) 6K8G 7/6los4  1/6|EZs0  9/6/Us2 -?/é

RADIO COMPONENT SPEGIALISTS

POSTAL SERVICE i/-, OVER £2 FREE. C.O.D I/6 (EXPORT C.W.O. POST EXTRA) Wed. | p.m.

48 HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON

THO. 1665, Buses 133 or 68
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HARVERSON SUBPLUS CO LTD

Phone : THOrnton Heath 2577 48 BEDDINGTON LANE, CROYDON, SURREY.  Phone: THOmton Heath 2577

\ -
The world famous EM.. Angel Transcription P.U.

SPECIFICATION
vk (MODEL 17A)

A PICKUP FOR THE
CONNOISSEUR  ORI-
GINALLY PRICED AT
£17/10/-, WE CAN
OFFER THE LAST RE-
MAINING FEW AT

£5.10.0

PLUS P. & P. 5/-

Physical

Length 15§ inches (40.32 cms.).

Height 2} inches (6.41 cms.).

Width 24 inches (6.03 crns.),

Centre of base to stytus tip 12 inches
{30.72 cms.). Approx. overall.

Stylus

A diamond stylus is fitted to the 33}/
45 r.p.m. head supplied.

Head Impedance

1 ohm. (measured at 1,000 c.p.s.)-
Frequency Response

For a constant recorded velocity the
frequency response is sensibly level
within the following limits: with micro-
groove stylus 20—18,500 c.p.s. With
standard stylus 20-—20,000 c.p.s.
Distortion -

Measured at 400 c.p.s., the total har-
monic distortion is less than 5% for a
recording ievel of +20 db referred to
1 cm./sec. r.m.s. trabsverse veloclty.
Sensitivity

50 mV at secondary of transiormer
provided from a recording level of
+10 db referred to 1 cm,/sec. r.n.s.
velocity.

Weight at Stylus Point

Variable from 3—10 grammes as
required.

% WITH DIAMOND STYLUS

8 WATT Push Pull
MONAURAL AMPLIFIER

By well-known manufacturer—employing four Mullard valves: ECC.83,
2 EL.84 and EZ.80. Bass, treble and volume on remote panel. Elegant
knobs, OUR PRICE—Plus P. & P. 4/6. £6'1 9'6

Also a few Stereo left.

THIS MONTH'S
BARGAIN

Ex. Speaker, 5
Goodman unit.
Cabinet 8" x 6”x2".

PLESSEY TWEETER
This  well-known Plessey
3 ohm Tweeter at our
amazing price of . . .

1276 TAX PAID

Plus P. & P. 1/6. Complete, includ-
— ing lead. P. &P. 2/-.
AMAZING 22/6
SCOOP

Cossor 10in, Tubes | DIAMOND STYLUS
108K, Brand New,
boxed and guar- | Cost £8/15/-. Brand new.

anteed, Manufac- - .

. 78or33-45at£2.0.0 _ Tap hoe ~ NOT GOVT.

Equiv. HMV3/16 P. & P. l/6. : SURPLUS
21/- each

—>

1 H.P. 220-250 A.C.
motor, ideal for

Plus P. & P, 12/6.

lathe, coil winder,
drill, saw motor,
etc. Don’t miss it.
Dimensions: 6% x 3%

WHY NOT VISIT OUR NEW SHOW-
ROOM. LARGEST WALK AROUND IN
LONDON. | min. South Wimbledon Tube. Tap hole
HARVERSON for mounting . 45 [a P. & P.2/3.

83 HIGH ST., MERTON, SURREY. B N,

COME AND SEE US.

NOTICE T
4
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Build a high quality recorder
in the £70 class for only

2

INCORPORATING THE LATEST COLLARO STUDIO TAPE
THE LINEAR LT45X HIGH QUALITY TAPE AMFLIFIER,

FEATURES INCLUDE
% 3 SPEEDS.

TIRELY EFFECTIVE AUTOMATIC ERASURE.
Full descriptive leaflet supplied on receipt of 8.A.E.

R.S.C. HI-FI TAPE RECORDER KIT

7 x 4in. LOUDSPEAKER, Reel of Best Quality TAPE. Spare Tape Spool, 8 Portable
Cabinet, size approx. 16 x 13 X 8in,, finished in veneered walnut or two-tone
rexine, 2nd ccnnection diagram for wiring amplifier to transeriptor.

Y FREQUENCY RESPONSE 50-11,000 c.p.s.
NEGATIVE FEEDBACK EQUALIZATION FOR EACH SPEED. + OUTPUT
4 WATTS, % MAGIC EYE RECORDING LEVEL INDICATOR. % 3 MOTORS.
Fast rewind. Y TAPE MEASURING AND CALIBRATING DEVICE. % TAKES
FULL 7in. DIAMETER REELS OF TAPE. v NEGLIGIBLE HUM. - ¥ EN-

OR DEPOSIT 3 GNS. and
12 monthly payments of 45/9.
Cash price it seftled in 3 months,

GNs,
Carr.
17/6.

2
TRANSCRIPTOR,
A HIGH FLUX

Y% SWITCHED

HI-Fl 10 WATT AMPLIFIERS

BRAND NEW £5-1 9-9

BUT IN SLIGHTLY
Carr. 7/8

SOILED CONDITION

A REMARKABLE OPPORTUNITY
Push-pull output. Latest high efficiency Mullard valves.
Dual separately controlled inputs, for mike and gram.
Separate bass and treble controls. High sensitivity. Output
for 15 ohm loudspeaker. Guaranteed, tested, and In perfect
working order.

VALVES! i}‘lllg:’l";"‘_g;t:: dll'efi“y competitive 1&5

SUPERHET RADIO FEEDER UNIT
Dezign of a high quality Radio Tuner Unit (specially suiftable
for use with any of our Amplifiers). A Triode Heptode
Fjchanger is used. Pentode L.F. and doubie Diode Second
Detector, delayed A.V.C. is arranged so that A.V.C. dis-
tortion is avoided. The W. Ch. 8w, incorporates Gram-
position. Controls are Tuning, W. Ch. and Vol.
will load most Amplifiers requiring 500 mV. input depending
on Ae. location. Only 250 v. 15 mA. H.T. and L.T. of
6.3 v. 1 amp. required from amplifier. Blze of unit approx.
9-6-7in. high. 8end B.A.E. for illustrated leaflet. Total
building cost is £4/15/~. Point-to-Point wiring diagrams
and tnstructions 2/6.

METERS.
0-50 micro-ammeters, ACOS HI-FI s
23in. scale, scaled 0-1(/)0. CRYSTAL*MIKES
39/6. i

DEED e, A || B Sgktf;gg or
scale, scaled in decibels. Listed

o g | 27/9 (4
Avo-Minor Multimeters, Stick
D.C. and A.C., less_’;e/sst 39-1 “cL‘i’P:
prods......ccceeeuaninn . iste:
Ferranti Multimeters, 39/6 (5 Gns.
D.C. and A.C,, complete Limited number,
in carrying case, 59/6.

Typs BMI.

50 cfe. is B.vallable
and 80 v. Thia &
diagram 39/9 or ready for use 46/9.

Supplics 120 v. 90 v. and 60 v,
1 amp., fully smoothed. THREREBY COMPLETELY 'REPLACING
BOTH H.T. BATTERIES AND H.T. 2 v. ACCUMULATORS when connected
SUITABLE FOR ALL BATTERY
RECE[VERS normnally using 2 v. accumulator.

Complete kit with diagrams and instructions. 49/9 or ready for use §9/6.

Type BM2. Size 8 x 5} x 2}In.
2v. 0.4

R.S.C. BATTERY TO MAINS CONVERSION UNITS

An all-dry battery elimulnator.

C

Bize 5} x 41 x 2in. approx,
pletely replaces batteries supply 1.4 v. and 90 v. where A C. mains 200-250 v.
Suitable for all battery portahle receivers requmngl 14 v
d

Com-

with

latest low types.
a. to

A.C. mains supply 200-250 v. 50 ¢/s.

40 mA and

THE SKY FUUR T.R.F. RECEIVER

PARMEKO RE-ENTRANT LOUDSPEAKERS. Horn type for factory or outdoor use.

Highly efficient,

will handle up to 10 watts. Matching 15 ohms or 200 ohms. Brand New. Boxed. 58/6. Carr. 5/6.

A design of a 3
valve 200-250 v.
A.C. mains L. an

M. wave T.R.F.
recelver with selen-
ium rectifier. For
Inclusion in cabinet
Mustrated or wal-
nut veneered type.
It employs valves
6K7, BP6l, 6F6
and s spechlly
deslgned for simplicity in wiring. Sensitivity and quality
are well up to standard. Point-to-Point wiring diagram.
Instructions and parts list 1/9. This receiver can be built
for & maximum of £4/19/6 including cabinet. Available
in brown or cream bakelite or vencered walnut.

EXTENSION SPEAKERS. Handtome bakellte cabinets

R.S.C. Al2 STEREO
AMPLIFIER KIT

A complete kit of parts to 4 GN s
.

construct s good quality
Carr. and packing 7/6.

3 + 3 watt (total 6 watt)
stereo  amplifier providing
Suitable for use with all
Canged volume

really llfe-like reproduction.
stereo pick-up heads at present available,

and tone controls. Preset balance control. Outputs for
matched 2-3 ohm speakers. For 200-250 v. A.C. mains.
Astonishing value.

‘“ 8TENTORIAN " HIGH FIDELITY P.M,
SPEAKERS

HF1012, 10 watts, 15 ohms (or 3 ohl:ll)‘ speech

coil. Where a real]y good quality speaker at a

low price is required, we highly recommend this

W.B.

SELENIUM RECTIFIERS

‘We can quote special prices for quantities of 12 to 10,000

of most types. Speclal types made to order.
L.T. Types H.T. Types H.W.
. 3 1
I 9/9
612 v. 6 a.. . 15/8
6/12 v. 10 a. ..25/9 F.W, (Bridge)
812 v. 15 a....... 35/9
JACK PLUGS. dard type with 4ft. d

lead. 1/11 each.

JUNCTION TRANSISTORS. R.F. Type, 11/6. Audio type,
6/9. Power type Goltop V15/10P 2 watts, 17/9. 0C71,

i tel colours. All standard 2-3 ohms. 6}in. 29/9; yURnit with an amazing performance. £4/10/9. .. 0C72 17/-. XB102 10/-. XBI04 10/~. XA101,
1snm.p ?;85:?9. d Please state whether 3 ohm or 15 ochm required. 10(():’44 XA102 17/6, and many other types. ok N
: Il for AC. M 200-250
. BATTERY CHARGING EQUIPMENT  AlfopAc Maimmese soc
Trade supplied. Discounts according to quantixy.
HEAVY DUTY %ﬁfggg? BATTERY CHARGER KITS ASSEMBLED ASSEMBLED 6 v. or 12 v.
CHARGER KIT Consisting of Mains Transformer
612 v. variable charge | © V- 12- 19/9 | FW. Buidge, Metal  Rectier | CHARGER asps.
N 6v. 2a. 29/9 { well ventilated steel case. Fuses, | 6v.or 12 v. 2 amps. .
rate up to € amps. | g/12 v. 1 28/9 o o Fitted Ammeter and
et L f - a. 1/ fuse-holders, grommets, panels Fitted Ammeter ‘ariable ch 1
gonSlStmIg‘ WOf (BN'I;m? gﬁg v. % a gg;g and circuit. ~Carr. 2/9 extra. | . 4" cecior plug :\?;asefecio?rpgﬁlgsgoerc&o:
rans., F.W. (Bridge, v. 4 a. z -
Selenium Rectifier, 0-7 | Above ready for use with iv. 0;012 K IV&mp.....,}. """ g;lg for 8 v. or 12 v. or 12 v. charging. Double
amp. meter, multi- | mains and output leads. | s above, with ammeter... 32/9 } 1 yyred metal fused. Well ventilated
iti itch with | Cases well ventilated and 6v.2amps............ - 25/9 | cace finished at- steel case with blue
EOSI - fSWl fWI finished in stoved blue | 6 v. or 12 v. 2 amp: . 31/6 tractive hammer hammer ‘.in‘Sh' Ready
knob,  fuses,  fuse-| hammer. Carr. & pkg. | 6 v. or 12 v. 2 amps.......... 42/8 blue. Ready for flon 62 W) 69719
holders, panels, plugs, | 8/6. (inclusive of ammeter) )N el G s
and circuit. Only 58/6 CHARGER 6v.or12 v. 4 amps.......... 53/9 | 2nd output leads o pli)q?bsn 133 'aqu'
Post 4/6. TRANSFORMERS 6 v. or 12 v. 4 amps. with Double Fused. 5 monthly payments of 13/3.
200-230-250 v. 50 cfs. variable charge rate selector Onl ’
and ammeter .................. Y 49 / Q| As above, but for 6 amp. charging.
TAKNOY RE-ENTRANT Carr. 3/9. 4 GNS. Carr. 5/~ Or Deposit 16/~ and
LOUDSPEAKE':"RS. CHARGER AMMETERS As above, but for | 5 nonthly payments of 18/-. The 6 amp.
75 chms .. .. 10/6 0-1.5 amp., 0-3 amp., 0-4 amp., | 8 amp. charging. | model only, is slightly store soiled and
Or a pair for .... 35/~ 0-7 amp 0-25 amp., 0- 60 amp. 8/9 | Only 59/6. Carr.3/9 | is being offered at well below usual price.

VIBRATORS. Oak and Wearite, synchronous 7-pln, 2 v.
719, 6v. 8/3, 12 v. 4-pin non-synchmnous 2i9.

2 v. 18 A H. EX, GOVT. ACCUMULATORS. New Boxed.
Only 5[6_each, 3 for 15/~, pius 3/6 carr.

. GOVT. MAINS TRANSFORMERS
All 200-250 v. 50 ¢fs inpuf
Fr. 0-110-200-230-250 v 278-0-275 v. 100 mA., 83 v.

0-24 26 28 v. 15 amps A conservative Govt. rating (nmrk-
cd with D.C. rating after rectification) §9/9. Carr. 15/-.
0-10-20-25 v. 24 a. (Govt. rating) 79/6. Carr. 15/-.

AUTO 500 watts 0-215.220-225-230-235-240 v. ....
Carr. 7/6. 50 watts, 0-110/120-230/250 v...........

D.C. SUPPLY KITS. Buitable for electric trains. Consists
of mains trans. 200-250 v. 50 c.p.s.; 12 v. 1 amp. sclenium
rect. (F.W. Bridge): 2 fuseholders, 2 fuses, change direction
switch, variable speed regulator, partlally drilled steei case
and circuit. Very limited number, 33/9.

EX. GOVT, SMOOTHING CHOKES
200 mA., 3-5 H., 50 ohms. Parmeko 8/9; 100 mA., 5 H.,
100 ohms 3/11; 150 mA., 10 H,, 50 ohms 9/9; 80 mA.,
20 H., 900 ohms 5/9; 120 mA., 12 H., 100 ohms 8/9; 50 mA.,
50 H.. 1,000 ohms §/9; 100 mA. 10 H., 100 ohms 6/9;
60 mA., 5-10 H., 250 ohms 9/11.

EX GOVT. CASES. Well ventilated, black crackie
finiahed, undrilled cover. 8ize l4x10x8§ln high.
IDEAL FOR BATTERY CHARGER OR INSTRU-
MENT CASE. COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2/9 post.

POWER PACK KITS. Only 18/11. Fully smoothed
H.T. output of 250 v. 60 m.a., and }L.T. supply of 6.3
v. 1.5 amp. Consisting of Double Wound Mains
Transformer 230/250 v. 50 c.p.s. A.C. primary. Bele-
nium Rectifier, Bmoothing Choke, Double Electro-
Iytic Condenser, Aluminium Chassls and Circuit.

P.M, SPEAKERS. 2-3 ohm 2%in. Perdio 21/9. bin. Good-
mans 17/9. 7 x4in. R.A. Elliptical 19/9. 6§in. Rola 19/9
8in. Rola 19/9. 8in. Goodmaus 25/9. 8 x 6in. Elac with high
flux magnet 25/9. 10in. R.A, 28/9. 10 x 8in. Elliptical
Goodmans 26/9. 12n. R.A. 20/11. 12in. R.A. 3 or 15 ohms,
10 watts. 12,000 lines, 59/6.

TWEETERS. 4in. Plessey, 3 ohms, 18/9. R.A. 156 ohm 25/9.
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R.S.C. A10 ULTRA LINEAR
30 WATT AMPI.IFIER

HIGH FIDELITY
PUSH-PULL UNIT

807, GZ34.
Control  Pre-Amp.
stages are incorpors
ated, Sensitlvity is
extremely high.
Only 12 m]lhvolt
minimum input fs
required for full
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
OR PICK-UP. Separate
Bass and Treble controis
give both * lift ** and “ cut
with ample tone correction
for long playing records. An extra
imput with associated vol. control
is provided so that two separate
inputs such as “ mike” and
gram, etc., ete., can be simultaneously applled for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 6.3 v, 1.5 A, F
RADIO FEEDER UNIT. Price in kit form with easy-to-follow wiring diagmms

Or Factory bullt with 12 months’ guarantce £13/19/8. TERMS
ONLY 11 Gns ON ASSEMBLED UNITS. DEPOSIT 24/9 and 12 monthly
Carr. 10/-, * payments of 24/9.
Cover as fllustrated

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE A1

PUSH-PULL
ULTRA LINEAR
OUTPUT
“BUILT-IN”
TONE CONTROL.
PRE-AMP
STAGES

Two input sockets with associs
ated controls allow mixing
of “ mike*” and gram. as in
AJ0. High sensitivity. Includes
8 valves: ECC83,

EL84, EL84, 5Y3. High Quall'.y sectionally wound output tr'maformer specially desxgned
for Im.ra Linear operation, and rellable small curren! nt
DIVIDUAL CONTROLS FOR BASS AND TREBLE “ Ll". and " Cut.” Frequency
response 4 3 D.B. 80-30,000 c/cs. Bix negative feedback loops. Hum level 60 D.B. down,
ONLY 23 millivolts INPUT required for OUTPUT. Bujtable for use with all
makes and types of pick-ups and microphones. Comparable with the very beat designs.
For STANDARD or LONG PLAYING RECORDS, For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and
6.3 v.1.56a. For supply of a RADIO FEEDER UNIT. 8ize approx.: 12-9-7in. For A.C.
mains 200-250 v. 60 ¢/es. Output ror 3 and 15 ohm speakers. Kit |z complete to last nut.
(‘hassxs is fully punched, Full instructions and point-to-point wiring 8 Gns Carr.

lied. (Or factory built 45/- extra). = 10/

Type 807 output valves are used with High Quality lonally
18/9 extra. wound output transformer specially designed for mm Linear
ration. Negative feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE

If required louvred metal cover with 2 carrying handles ean be supphed for 18/9. TERMS
ON ASSEMBLED UNITS DEPOSIT 18/9. and {2. monthly payments of 18/9. Send 8.A.E.

FIGURES ARE EQUAL TO MOST EXPENSIVE UNITS AVAILABLE. Freq
4 3 D.B. 30-20,000 c/cz. Tone Controls 4 12 D.B. at 50 c/cs. + 12 D.B. w - 6 D.B.

Cabinets, Speakers, Microphones, etc.,

for leafl
wmx cash and credl'. terms.

at 12,000 cfes., ‘hum and nolse 70 D.B. down. Good quality reliable used.
Chassia finish blue hammer, Overall size 12 x 9 x 9in, approx. Power consumption 150
watts. For A.0. mains 200-250 v. 50 ¢/s. Outputs for 3 and 15 ohm speakers. EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS UTSIDE
FUNCTIONS, IDEAL FOR USE WITH MUSICAL INSTRUMENTS SUCH AS STRING BASS,
ELECTRONIC ORGAN, GUITAR, eto. FOR DANCE BANDS, GARRISON THEATRES,
ete., ete. We can supply Mmrophone, Speakers, efc., at keen cash prices or on terms with
amplifiers. EXPORT ENQUIRIES INVITED.

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. Sultable for use with any
record playing unit and most microphones. Negatlve feedback 12 D.B. Bass and Treble
controls. For A.C. mains input of 200-250 v, 50 c.p.s. Output for 2/3 ohm speaker. Three
miniature Mullard valves. Bize only 8 x 5 x 5}in. high. Chassis fully isolated from mains
Guaranteed 12 months. Only £5 19 6 Or Deposit 22/~ and 5 monthly payments,
of 22/-. Send 8.A.E. for leaflet. gued

GL3A MINIATURE 3 WATT GRAM AMPLIFIER
For 200-250 v. 50 c.p.s. A.C. mains. Qverall size only 113 x 2} x 2}in, Fitted Vol. and Tone
Control with mains switch, Designed for use with any kind of single player or record chang-
ing unit. OQutput for 2-3 ohm speaker. Guaranteed 12 months. Only 58/8.

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER. Spec. exactly as A5 below with exception
of output voltage. Complete kit of parts, di and instructions £3/15/-, carr. 3/6.

R.5.0. A5 4-5 WATT HIGH GAIN AMPLIFIER

A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milli-
volts input is required for full output so that it is suitable for use with the latest high-
fidelity pick-up heads in addition to all other types of pick- -ups and practically all mikes,
Beparate Bass and Treble controls are provided. These give fuil long playing record

£] jgible being 71 D.B.
down. 15 D.B. of mgntlve feedback is used. H.T.
of 300 v. 26 mA. and L.T. of 8.3 v. 1.5 a. Is available
for the supply of a Radio Feeder Unit or Tape Deck
pre-amplifier. For A.C. mains tnput of 200-250 v.
50 c¢fs. Output for 2-3 ohm speaker. Chassis is not
alive. Kit Is complete in every detail and includes
fully punched chassis (with baseplate) with the blue
hammer finish, and point-to-point wiring diagrams
and instructions. Exceptional value at only £4/15/-
or assembled ready for use 25/~ extra, plus 3/6 car-
riage. *Or Deposit 22/~ and five monthly payments of
9292/~ for assembled umit.

R .s.'c. TRANSFOR M E Rs. Fully Guaranteed. Tnterleaved and impregnated.

MAINS TRANSFORMERS. Primaries 200-230-250 v, 50 ¢/s. OUTPUT TRANSFORMERS
FULLY SHROUDED U’PRIGBT M OUNTING Midget Battery Pentode
260-0-250 v, 60 mA., 6.3 v. 2 66:1 for 354, etc

R.S.C. PORTABLE GUITAR AMPLIFIERS

JUNIOR 5 WATT. High Quality Qutput, Separate
Bass and Treble “cut’ and " boost™ controls.
Bensitivity 15 mv. High Flux 8in. 1/speaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
trument Plck-up. Handsome strongly made
cabinet (size approx. l4><14><7ln ). meshed in
sa'.m walbut and fitted carrying han
19/6 Carr. 7/6. Or Deposn £1 and nine
monthly payments £1.
-8.A.E. for leaflet.

SENIOR 10 WATTS. High Fidelity Push-Pull
output. Separate Bass and Treble ” cut" and
“boost " controis, Twin separately controlled
high gain inputs so that two instruments such as
Guitar and String Bass can be used at the same
time. Two Loudspeakers are incorporated, a 12in.
F P.M. for Bass notes, and & 7 x4in elliptical for

Treble. Cabinet is well made and finished satin
walnut. 8ize approx. 18 x 18 8in. 15 Gns. Plus 10/- carr. H.P. TERMS. DEPOSIT
26/9 and 12 monthly payments 26/9 Both models for 200-250 v. A.C. mains.

STAAR GALAXY 4-SPEED MIXER AUTO-CHANGERS. Brand New, cartoned, Turnover

sapphire styli. Many exclusive features. Unlque design motor vnrtunllv free from rumble
For 200-250 v. A.C. mains. Limited number tested and guaranteed, £5/19/@. Carr. 4/6
COLLARO CONQUEST 4-SPEED AUTO-CHAN-
@GERS. With studio pick-up with turnover head.
BRAND NEW. Cartoned. Latest model. For
200-250 v. A.C. mains. £7/19/6. Carr. 4/6.
B.5.R. MONARCH AUTO-CHANGERS. Type
TUAS, 4 speed, T/O Pick-up with sapphire stylus
£7/19/6. Carr. 4/6.

COLLARO JUNIOR, 4-speed Single Players with
Hi-Fi T/O crystal pick-up head 4 Gns.
LOUDSPEAKER IN POLISHED WALNUT
FINISHED CABINET. Gauss 12,000 lines.
8peech coll 3 ohms or 15 ohms. Only £4/19/6.
Carr. Bf-.

TERMS: DEPOSIT 11/- and 9 monthly payments
of 11/~

e T

12in, 20 WATT 15,000 line 1/speakers 15 ohms, in Cabinet finished as above. 8ize 18 x

18 x 8in. £7/19IG or Deposit 13/10 and 12 monthly payments 13/10.

250-0 250 v. 100 mA 6.3 Bmall Pent:
00-0-300 v. 100 mA.. 6. 3 5o
-950 0-350 v. 100 mA., 6. Standard Pen ACOS HGP59 Hi-Fi Crystal Cartridges. (Turnover type
350-0-350 v. 150 mA., 6. to3g  .......... 5/9 with sapphire stylus.) Standard replacement for Garrard
425-0-425 v. 200 mA., 8. Standard Pentode 8,0000 to 30 ... . 5/9] and Collaro. Only$19/9. B.8.R. Fui-Fi 19/9. Garrard
TOP § ED DROP: Push-pull 8 watts 6V6 to 3 ohms ... 819 6cz 19/9.
260-0-260 v. 70 mA., g.s ;usl!:-pu{: fov;;us &LMA to 15 ohm; 1‘8399
350-0-350 v. 80 mA., 8.3 ush-pu -12 watts 6V6 to 30 or 15 FIDELITY PICKUPS. GP54 with HGP59/52
250-0-250 v. 100 mA., 6. Push-pull 10-12 watts to match 6V6 to 3-5- égrotidg:?n'r\u?over sapphire styll, cream fnish Li.;i‘led
300-0-300 v. 100 mA., 6. Push-pull EL84 to 3 or 15 ohms . obd number at approx. half price. Only 29/11
300-0-300 v. 130 mA., 6.3 Push-pull Ultra Linear for Mullard ‘g10 .. o .
suitable for Mulla) 6]0 Push-pull 15-18 watts, sectionally wound, 6LS6,
350-0-350 v. 100 mA., 6.3 v. KT66, etc., 0r 3 0r 15 OBmB ..oovvvernoines.on 23/9 PLESSEY
350-0-350 v. 150 mA., 6.3 v. v.3a. .. . 28/9 Push~pnll 20 watt high-quality necuomlly wound, DUAL
ELIMINATOR TRANSFOR RS. Primaries 200-250 v. 6L8, KT66, etc., to 3or 150 ..... S Lee. 4719
50 cfs. SMOOTHING CHOKES CONCENTRIC
120 v. 40 mA., 5-0-5 v. 1 a. .. 250 mA., 5 K., 1000 11/9 80 mA., 10 H,, 3500 5/6 12i
90 v.15 mA., 6-0-6 v. 250 mA. L 150ma. 1101(;? 200 119 goomo 1oH- io00 a1l in. P.M.
m amp. 0.5 ype
PARMEKO MAINS TRANSFORMERS. Fu!ly shro\ldeéig SPEAKERS

450-0-450 v. 120 mA,, 6.3 v. 4a, 5 v. 3 a..
500-0-500 v. 120 mA., 6.3 v. 42,5 v. 3a..

63 v.3a.
63v.6a. ..

{18 ohms), consisting of a
high quality 12in. spcaker
of orthodox design support-
ing & small elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
tur use with our All or any
similar amplifier. Rating is
10 watts. Gauss 12,000
ilnes. Price only £5/17/6.
Or Deposit 10/¢ and 12
monthly payments of 10/6

9
31/9

0:4-6.3v.2a. ..

.9

R u S x C . MANCHESTER, LEEDS & BRADFORD

(LEEDS) LTD. TEdRMﬁsl: cr;‘«v.o. or C.O.D. No"c.cg.o.
: 5 under £1. Postage |/9 extra on all orders
Open to callers at the following branches: Gl (0, A e e (A i G
5-7 County (Mecca) Arcade, Leeds, I. age stated, Trade supplied. Post orders to
54-56 IMorley Street (above Alhambra), Bradford. Mail Order Dept.
8.10 Brown Street (Market St.) Manchester, 2.

29-31 Moorfield Road, Leeds, 12.
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STEREO RECORD PLAYER CABINET
WITH EXTENSION SPEAKER CABINET

at the amazing offer of

99/6

Portable 1960 Show Model in two-tone
colours. Extension speaker cabinet
secured in lid. Size 18 x 14 X 8}in.
high. This stereophonic player com-
plete, retails at 85 gns. in the shops
today. Ins. & carr. (with order) 5/6,
or Initial payment plus ins. & carr. of
6/1 and 19 weekly payments of 4/11.

RECORD PLAYER CABINET

Balance at 3/11 a week for 19
weeks.  This contemporary
cabinet in two-tone grey rexine
is ideal for the modern home.
Added attraction is the cream
plastic speaker fret. Press
button lid; lock. Fittings for
screw-in legs. Internal measure-
ments 143 X 18 x 8%in. deep.
Takes a Garrard 121 Mk. 2 or
BS.R. UA.12; 9} x 4} ellip-
tical speaker; our Mk. 2 control
portable amplifier. Carr. & ins.
5/6. R.P.8.

79’9
5’4
Initial

payment

£6.19.6

or

Terms

4speed autochanger. Incorporating auto and manual
control complete with turnover crystal P.U. and Sapphire
stylus. A.C. P. & Ins. 5/6 or Initial payment 8/1, plus
P. & Ins., and 19 weekly payments of 6/11.
T.U.9 BS.R. 4-speed single player  ............
Collaro Conquest 4-speed autochanger
Collaro Conquest Stereo autochanger
P. & P.on all the above 5/6.

DE LUXE TAPE
RECORDER
CABINET.

Beautifully made Tape
Recording Cabinet. Size:
13 x 103 x 7in. Cov-
ered in two-tone coloured
rexine cloth. Stylish
design. Carrying handle
and detachable lid with
lock and key. Easily
adapted to Record Player

A LARGE SELECTION
ASSORTED TYPES

AND SIZES PLAYER
CABINETS from 19'6

Al  rexine covered in
modern two-tone colours.

Your enquiries invited, d i
Please let us have your S:lbul:egt tmsEX::S;lolgd
requirements. price. P. & P. 4/6.

299

(Dept. C.5.)
Park. E.12.

DUKE & CO.

NO DEPOSIT—INTEREST FREE
Send for a FREE catalogue

621/3, Romford Rd., Manor
ILF 6001/3.

110 v., 6 v. or 12 v. {special adaptor for 200/
250 v., 10/- extra). Automatic solder feed in-
cluding a 20ft. reel of Ersin 60/40 solder and
spare parts. It is a tool for electronic soldering
or car wiring. Revolutionary in design. In.
stantly ready for use and cannot burn. In
light metal case with full instructions for use.

Five-valve superhet chassis including 8in. P.M.
speaker and valves. Four control knobs (tone,
volume, tuning, wfchange, switch). Four wave-
bands with position for gram. P.U. and extension
speaker. A.C. Ins. &carr. 5/6. Cash Price 79/6

S " in. tub
MODERN 4 cuusis imuins 170 o, |  REPLACEMENT RE-BUILT T.V. TUBES
o permanent magnet speaker, 13-
17 T-v- channel Turret Tuner (any two —==
selected channels fitted). Other OR Yours for 8/6 Initial payment (plus carr. & ins.), and 19 weekly,
CHASSIS channels supplied on request at g?l}’mems of 8/6. 132 mo&hs {Uul E“afgntf& )
: sizes except 10in. mpletely rebuilt gun assembly, new
GOM PLETE 76 ea(ih' i valtve‘si. I? Chth £2 cathode, heaters, etc., giving the high standard required fo;- long
and valves guaranteed for three picture life, quality and value. Carr. & ins. 15/6.
AND months. CRT 12 months full | jjow- &
guarantee. A.C. only. Ready and | ance EXPRESS DESPATCH SERVICE
WORKING working to fit into your own | on old Please 'phone to confirm tube in stock. Send Telegraph Money
cabinet. Carr. & ins. 25/-. As | TUBE Order, tube despatched passenger train same day. This service only
1 9 above with 14in. tube, complete CASH PRICE g:la;litggtv\&trl:n:emttance by a Telegraph Money Order and Cash
gnS. and working 12 gns. £8.10.0 :
SOLO SOLDERING TOOL. 12/6 SUPER CHASSIS. 3/11 per week

Post 3/6.

EXTENSION
SPEAKERS

19/9

Polished oak cabinet of attractive
appearance. Fitted with 8in. P.M.
speaker W.B. or Goodmans of the
highest quality. Standard matching
to any receiver (2-5 ohms). Switch
and flex included. Ims. & carr, 3/9.
Elliptical Speaker 19/6. 7 X d4in.
or 9% X 4}in.

B.S.R. FUL-F1 CRYSTAL TURNOVER
CARTRIDGES 19/6. Brand new, in-
cluding sapphire needles for L.P. and
Standard, giving fullest range and
finest tone obtainable for any player.
Can be fitted to all standard pick-up
arms. P. & P. 0d.

SCANNING COILS. 12/9

Wide angle. 90° 38 mm. Low Imp.
P. & P.1/3.

AMPLIFIERS
12 MONTHS GUAR-
ANTEE ALL POR-
TABLE AMPLIFIER

Mk. D.1. 59,6

Brand new. Latest design with printed circuit.
Dimensions 7 x 2} x bin. A.C. only. Mains
isolated 3 watts output. Incorporating EL84
as high gain output valve. Volume and tone
controls. Knobs 2/6 extra. P. & P. 3/6,

AMPLIFIER Mk. D.2. 79/6
Printed circuit. Latest design. Dimensions 7 x 2} X
bin. A.C. only. Mains isolated. 4 watts output. In-
corporating the latest ECL82 triode pentode output valve,
giving higher undistorted output. Volume and tone
controls. Knobs 2/6 extra. P. & P. 3/6.

AMPLIFIER Mk. D.3. 89/6
As above but with 3 controls, incorporating a special tone
connector circuit for extra base and top boost, giving a
tone of reproduction seldom heard on a very expensive
amplifier. Must be heard to be appreciated.

TRANSFORMER. 8/9. Mains Auto 0-205-225-
245 volts @ 300 ma. Isolated windings of
63v. @ 2-5amp. 63v. @ 36 amp., 2 v. @
1-4 amp. Post 3/9.

TRANSFORMER. 12/8. Drop-through type. 350-
0-350 volts @ 250 m.a. 63 v. @ 4 amp,,
6.3v. @ 4amp., 4 volt @ 3 amp., 22v. @ .3 amp.
4 v. centre tapped at 1.5 amp. Primary 200-
250 v. 50 cycles, P. & P, 3/9.

OUTPUT TRANSFORMER, 1/3. Salvage guaran-
teed. Standard size. 2-5 ohms. Matching
pentode or tetrode. O.P. valve. P. & P. 1/9.
20 for £1. P. & P. 5/6.

HOME RADIO
7976

A.C. or Universal mains.
Five valve octal superhet. 3
%% 7| waveband receiver can be
= adapted to gram. P.U. In
attractive wooden cabinet. 93
X 18} x 11%in_ Ins. & carr. 4/6.
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METERS GUARANTE
F.8.D. Size Type

50 Microamps 24in. MC/FR
100 Microamps 2%in. MC/FR
100 Microamps 34in. MC/FR
500 Microamps 2in. MC/FR
500 Microamps 2%in, MC/FR
illiamp 2in, MC/FS
1 Milliamp 23in. MC/FR
30 Milliamps 2}in. MC/FR
100 Milliamps 24in, MC/FR
200 Milliamps 23in. MC/FR
500 Milliamps 3%in. MI/FR
5 Amperes 2in. MC/FS
15 Amperes 2in. MC/{FR
25 Amperes D.C. 2}in. MI/FR

50 Amperes 4in. MI/F/PR
30-0-30 Amp. 2in. MC/FR
50-0-50 Amp. 2in. MC/FS

10 Volts 2in, MCR/FS
20 Volts 2in. MC/FS
300 Volts 2%in. MI/FR

METER RECTIFIERS. 250u,1 MAA,,5 M

for valve voltmeter.

WHEATSTONE RESISTANCE BRIDGE 1
carriage 7/6.

230 volts. £1 2g oé-, carriage 15/-.
AVO TEST BRIDGES.

tions supplied with instrument.
6Z4, VU

carriage 20j-.

ERICSSON SEALED. Highly sensitive.
SWITCHES. 1 hole fixing, 3 amp. 250
1/6 each, 12/- doz.

RACKS8—POST OFFICE STANDARD. 6ft.

heavy angle base, 4ft. 10in. in stock.

08CILLOSCOPE No. 11 with high-class amplifier.

Wilkinsons®

ED :

Postage on melers 1{6

2/6
25/- Complete list available
.A., F.W, bridge, 8/6, post 6d-

CROSS POINTER METERS. 2 separate 100 microamp movements, 22/6.
MICROAMMETER. 250 F.S.D. 31in. F.R. Sangamo Mod. S37. Scaled
Circuit available free.
RADIOACTIVITY MEASURING INSTRUMENTS. Philips Type 1092B.
A portable self-contained unit in haversack. Scaled 0 to 10 millirontgens
per hour, using Mullard Geiger Counter MX115, £16{10/-, cge. 15/-.

58/-, post 1/6.

to 10,000 ohms, plug type, £5,

All normal controls

.. 220/240 volt A.C. Measure capacities from 5 pf. to
50 mfd. and resistances from 5 ohms to 50 megohms. Valve voltmeter
range 0.1 to 15 volts and condenser leakage test. Full working instruc-
£9/19/6, post 3/-.

O0SCILLOSCOPE. Type 43. With 3in. C.R.T. 1384, 4—617, 3—VRG54,
120. Brand New with usual controls, power pack and leads.
Suitable for 230 volts, £10/10/-, carriage 12/6.

TEST KIT TYPE 25, which consists of set of 3 cm, wave guides and
step-down transformer, etc., in case, £7/10/-, carriage 15/-.

TEST SET TYPE 198. Oscillator unit and power pack 10SB/237 £35,

FREQUENCY METERS. 45-55 Cycles per second 230 volts. 6in. dia.
Flush Round. Brand new in maker’s box. £10/10/-, post 3/6.

RELAYS P.O. TYPE 3000

Built to your own
specification

Keen Prices
Quick Delivery

Contacts up to
8-Changeover

MINIATURE RELAYS:

Siemens High Speed Sealed. S.T.C. and G.E.C. Sealed.
2.2Q+42.2Q2 H96A  15/6 2Q 2C.O0. 4184GA 18/6
145Q+145Q H96C  19/6 700 2 C.0. 4184GD 19/6
500€) -+ 500Q2 H96D 22/6 25000 1make HD4186EE 22/6
1700Q2+ 1700Q H96E 25/~ 27002 2 C.O. 4184GE 21/6
Siemens High Speed Open. 1800 2m2b M1087 19/6
100Q2+1002 H85N 15/~ 870 4C.O. M1092 21/6
85002+ 85002 H85W 15/- 2500 1C.0. M1022 22/8
1000Q+1000Q2 H95A 17/6 50002 2C.0. M1052 25/-

70000 1CO 24 v. 25/-

Comprehensive range available from stock.

volt. =

high

with U-channel sides drilled for 19in. panels,

LOUDSPEAKERS.

POST 1/6.

AXIOM 150 DUAL CONE 12in. 15 WATTS
15 OHMS, FULLY DUSTPROOF, £7/19/6, POST 7/6. PYE 10in.
PORTABLE 3 OHMS 50/-, CARR. 7/6.
SPEAKER, SEALED TYPE WITH PROTECTIVE GRILLE 19/6,
P.M. ELAC 5in. ROUND, 15/6, POST 1/6.

3in. ROUND PLESSEY

JACK PLUGS.
cover, 2 contact 2/6, post 6d.

VARIAC.
0-270 volts, 2.5 amps.
meter and 0-1 ammeter with own in
outpul eais, £12/10/0, carriage 7/6.

VARIAC.

Type 200 CUH. Infinitely

Cylindrical bakelite screw-on

SOCKETS. One hole fixing for above, 3/6, post 6d.

e

TERMINAL BLOCKS. 2-way 4/- doz. or box of

50 for 15/-, 3-way 6/- doz., 50 for 22/6, post 1/6.

variable

In case with 0-250 volt-

put and

Input 230 volts. Output infinitely variable 0-230 volts and
0-270 volts. 9 amps., bench or panel mounting, £15, carriage 12/6.

YourOunTeleptone| 75

2P I > I
! L . \t:'
s
SR \:": \ {
N MNOERR e

Telephone s_et Type ‘* A.” Ringing and Speaking both ways on a four-core
cable. Carries the voice loudly and clearly over any distance. Two handsets
are supplied as illustrated and the set is complete with Pushes, Buzzers,
Battery, Plugs and Sockets. We can supply 4-core PVC cable at 8d. per
yard or 2-core at 3d. per yard extra. Price 75/- set, post 3/6.

ROTARY CONVERTERS. Input 12 D.C. Output 230 A.C. 50 cy. 136
watts. In fitted case with variable resistance, 0/300 voltmeter. The ideal
job for television where A.C. mains are not available. £10, carr. 15/-,
Special connectors, one fitted with 6ft. heavy duty flex and clips for D.C. side.
10/- set, post 1/-. ROTARY CONVERTER, input 12 v, or 24 v. D.C,, output
230 v. A.C,, 135 watts, £8/10/-, carriage 7/6,

BATTERIES. Portable Lead Acid type, 6 volts 1256 ampere hours. In metal
case 16in. X 18in. X 1lin. (Two will make an ideal power supply for our 12 volt
Rotary Converters.) Uncharged, £6/10/- each, carriage 16/-. 24 volts 85
amperes, £14 each, carriage 15/-.

UNI-PI\i.OT GALVANOMETER by Cambridge Instruments, 50-0-50 micro-
amps., dia. 4in. Kbnife pointer, mirror scale. Complete with leather carrying
case. Ideal for laboratory use, £10, carriage 3/-.

BARTLETT DRYING OVEN. Interior dimensions 18in, X 15in. X 15in. Auto-
matic temperature control. 230/250 volts A.C. 1500 watts.

BAIRD & TATLOCK HOT AIR OVEN. Interior dimensions 14}in. x 12in. X
12in. Copper framed. Double Jacketed * Stabilec.” 110/115 volts
14.8 amps, with adjustable temperature control.

PORTABLE VOLTMETER. 0-160 volts A.C/D.C., accuracy within 2%,
§m. mirror scale, knife pointer, in polished case. A precision moving iron
instrument at a vew low price, £4/19/6, post 3/6.

KEY SWITCH LOW CAPACITANCE. 2 C.O. locking, 7/6 each. 4 C.O.
Non-locking, 10/6 each. 6 C.O. locking/2 C.O. locking, 17/6 each.

WAVE CHANGE INDICATOR UNIT: Admiralty patt. 2415, 3‘7/104-.
T.C.C. CONDENSERS. 0.1 Mfd., 31 kV. 75/- each, 1 Mfd. 10 kV, 45/- each,
10 Mfd. 10 kV. 150/- each.

RESISTORS EX STOCK IN QUANTITY WIRE WOUND, HIGH
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE.

MAGNETIG COUNTERS

Counting to 9999.

2-6 v. D.C.,, 158/- each, post 1/6.

75-230 v, D.C. 15/- each, post 1/8.

HIGH SPEED TYPE No. 100c,

35/-, post 1/6.

HIGH SPEED COUNTER with

zero reset, 45/-, post 1/6.

VEEDER-ROOT MAGNETIC COUNTER. General purpose type with zero
re-set. 800 counts per minute up to 999,999. 48 volt D.C. 55/-, post 2/6.
THERMOSTAT SATCHWELL, 12in. stem 0/250 volt A.C./D.C. 15 amps.
A.C. 10 to 90 degrees cent. 28/-, post 2/6.

ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr., 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-, post 2/-.
SOLENOIDS suitable for remote control, mechanical indicators, exc. 12 v.
D.C., 400 M.A., 30Q2, 8}in. arm, 4in. movement, 5/- ea., post 1/6.

THIS MONTH'S SPECIAL OFFER: BRIDGE MEGGER TESTING SET
SERIES | WITH RESISTANCE BOX AND LEADS, 1,000 v., 0-100
Megohms. (List £189). Our price £50. Brand new.

MULTI RANGE TESTMETER

20,000 ohms per VOLT -
TAYLOR MODEL 127A
HIGH SENSITIVITY
POCKET SIZE |
Performance equal to a high priced
instrument.

20 Ranges

D.C. Current 50uA, 1 mA, 10 mA,
100 mA, 1 Amp.

Volts D.C. 0.3, 2.5, 10, 25, 100, 250,
1,000V.

Volts A.C. 10, 25, 100, 250, 1,000.

3 Resistance Ranges from 0-20 meg-

e ins 2sveg

ohms. j~ . 0w
40:A Meter 31in. arc. Accuracy D.C. 4 e
3%, A.C. 4%, Ohms 5%, ) il [

Dimensions 53 X 3% x 1 x Hin.
Weight 14 oz.

Price: £10.0.0 Post 2/6.

L. WILKINSON (CROYDON) L1
19 LANSDOWNE RD. CROYDON SURREY

Phone: CRO 0819 Grams: WILCO CROYDON

Nk 5y N
2010muy K0P

LT [} [}

o
o4
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ALSO AT:—I162 HOLLOWAY ROAD, LONDON, N.7 Sale Terms are available on any single

9 a.m. to 6 p.m. daily. Thurs. |
° p.m., Sat. 5.30 p.m.
®

18 TOTTENHAM COURT RD., LONDON, W.1

MUSeum 5929/0095

NORth 6295/6/7
99 CHEAPSIDE, E.C.2. MON 6860

All post orders and correspondence to 162 HOLLOWAY RD.,, LONDON, N7

Open: Tottenham Court Rd., and
Cheapside: 9 a.m. to 6 p.m. Mon.
to Fri., Sat. | p.m. Holloway Road;

If not stated, please add postage

on orders under £1. Cash with
order or C.O.D. (charges extra).
[ ]

Our Advantageous H.P. and Credit

item over £5. Your enquiries invited.
Please print your name and address!!

SO0
COOILSXEKS
CICSERR
< .001
2..‘.,:.020..
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2
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(4
(5
6
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(€

TO BUILD YOURSELF

ALL PARTS AVAILABLE SEPARATELY
WE ARE THE EXPERTS IN THIS FIELD AND

CARRY THE MOST COMPREHENSIVE STOCKS
IN THE COUNTRY.

New Look '* RAMBLER '’ all dry s’het portable...
: RAMBLER *' Mains Unit (suits most portables)
‘: ECONOMY FOUR'' T.R.F. Malns Receiver...
ECONOMY FOUR " with New Look Cabinet
: FAMILY FOUR " (our new T.R.F. Receiver)...
SUPERIOR FOUR "’ (four valve mains receiver)
Standard JASON F.M. Tuner FMTI
Fringe area JASON F.M, Tuner FMF ..
JASON ** MERCURY 2 '’ Switched F.M. Tuner
plus ITA/B.B.C. Sound.. . 8
OSRAM 912 Printed ci .M. Tuner..
JASON ‘“ ARGONAUT '* AM/FM Cha
JASON * ARGONAUT ** AM/FM Tuner..
F.M. Power Pack (suitable for most tuners)......
R.C. 3/4 watt Amplifier (with Bass, Middle and
Treble controls)
2-amp. Battery Charger.... -
R.C. Transistor/Crystal Receiver (’phones extra)...
R.C. Super Transistor/Crystal Rec. (ditto).........
R.E.P. |-valve Battery Receiver...........
‘“ CRY-BABY '* ALARM (Baby Alarm)
MULLARD 510 Amplifier (printed circuit) Ultra
Linear version .......c..ccicccoooiiiiiiiiiiiiiiiiiiias
MULLARD 510 as above plus input selector and
spare power supplies
** DE-LUXE "’ Printed Circuit Superhet..
‘ DE-LUXE ' with New Look Cabinet..
JASON J.T.V. 2 Tuner....
RADIO JACK..............
MULLARD TYPE *“ C'" Tape pre-amp
JASON WII Wobbulator....
JASON Vaive Voltmeter EMI 3 ranges). -
NEW JASON F.M. TUNER FMT2 with built-in
power supplies and cabinet.........
NEW JASON FRINGEF.M. TU
PULLIN Series 90 TEST METER...
R.C. Super Personal Portable [-valv
R.C. Super Personal Portable, 2-valve {phone extra)
R.C. TRANSETTE 2-Transistor Personal Portable
JASON EVEREST 6-Transistor 2-wave Portable...
JASON EVEREST 7-Transistor 2-wave Portable
CLYNE Cathode Ray Oscilloscope...
Compact Multi-range Test Meter...
CAR RADIO, Printed circuit, 5-valve Super
JASON Audlo Generator AGI0. o0
JASON Oscilloscope OGIO............ 5.
Super SHORT WAVE RADIO, | valve..............c
“WAVEMASTER"” 7-Transistor Luxury Portabl
* GOLD STAR '’ De-luxe l-valve Portable.........

Instruction Books which contain full description, easy-to-follow pragtical wiring diagrams
theoretical diagrams, itemised price lists, etc., are frve of charge with all parcels but may be
purchased separateiy as shown above.

All Instruction
required Book and
components P. itemised
at special & price list
inclusive P, available -
price separately

£ 7 0 2;6
€2 71 6 6
£ 5 0 206
€510 0 2/6
£19 6 206
£515 0 206
£ 15 0 2/6
€15 0 26
£1010 0 2/6
£ 8 0 206
£15 5 0 26
£1319 6 306
€17 6 /6
£4 5 0 2/6
£116 & 26
£l 1.0 |/3
€ 76 I3
€2 20 2-
£312 6 2/6
£ 9 0 36
£1110 0 3/6
£ 19 & 306
€8 4 6 3[6
£1319 6 36 1
19 6 16
£12 9 6 36
£1419 0 3/6
€18 10 0 36
19 6 36
€019 6 36
€519 6 26
EL1S 0 206
€2 10 26
£ 9 6 2
£1319 9 36
£518 9 36
£219 & 5/
219 6 1/6
£1219 6 36
£4 5 0 36
0 5-
€15 0 2
€10 19 6 3/6
€17 6 206

NEW! NEW! THE ““WAVEMASTER™

T-TRANSISTOR  LUXURY PORTABLE
400 MILLIWATTS OUTPUT

To build yourself! Medium and Long Waves—
Push-Pull 8uperhet A.V.C. Perfect Car Radio
reception, 8ize 10in. x 61in. x 4iin. at base
tapering to 4in. at top. Very attractive lwo-
tone Vynide covered cabinet with cream and gold
printed escutcheon plate, cream and gold knobs,
handle and cabinet fittings. Weight complete
with long-life 74 volt battery—4} Ib. Mazda High-
grade translstors throughout. High-Flux 7in. X
4in. Elliptical Speaker, slow motion tuning, co-
axial socket at. rear for direct connectirn to Car
Radlo Aerial. Improved reception by use of seven-
section plated telescopic aerial disappearing into Cabinet when close
fully extended. Construction simplified by Bakelite chassis board with the following companents
Oscillator Coil. Trimmer Bank, Output Transformer,
Interstage Transformer, Aerial Brackets and Earth Bar. S8PECIAL INCLUBIVE PRICE for

fred s, full bly instructions—nothing more to buy—is £10/19/6 plus

already mounted:—I F. Transformers (3).

all
3/6 P. & P, Alignment service available. Full assembly instructions and individually priced

parts list, all of which are available separately 2/6 post free.

d, 34in. above Cahine‘t‘wheu
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VISIT OUR FULLY EQUIPPED

HI-FI SHOWROOM

AT TOTTENHAM COURT ROAD FOR
DEMONSTRATIONS OF THE LATEST

HI-FIDELITY EQUIPMENT

BY ALL LEADING MANUFACTURERS

We stock equipment of Quality by all leading makers:

i.e., Leak, Quad, Armstrong, Dulci, Ferrograph, Reflectograph, Vortexion,
Lmear Wharfedale, Grundig, Goodmans W.B., Rogers, Garrard Lenco,
BT.H.. Pamphonic, Simon, Brenell, Collaro, Telefunken Fi-Cord, etc., etc.
A full range of high quality cabmets to suit all purposes is on show, i.e.,

‘“ RECORD HOUSING,” ‘“W.B,

interesting part-exchange scheme for personal callers.

‘A.D.,”

etc. Enquire about our

SUPER MAGNETIC RECORDING
TAPE SPECIAL ! !
Trade enquiries mwted
First delivery Famous American Ferrodynam-
ics Acetate Base High Quah:y Recording Tape.
An enthusiast’s ‘“ must.”” Brand new (NOT
SUB-STANDARD), Sin. 600ft, 16/-, 5in, 900ft.
18/6, 53in. 1,200ft, 23/6, 7in. l200ft 25/-, 7in,
1 800ft 35/-. Professional qualicy ** MYLAR "’
Du Pont 7in. 1,800ft. 44/-, 7in. 2,400ft. 60/-,
Sin. 1,200ft. 37/6. Each on plastic spool P. free

ALLAN DOUGLAS ELECTRONIC ORGAN

Readers will no doubt be pleased to know that our working model
of this amazing organ for home construction, may now be heard and
seen, at our Hi-Fi Showroom in Tottenham Court Road, W.1. For
the benefit of constructors all components, keyboards, chokes, etc.,
are available ready made. Full constructional details are available in
book form at 15/~ plus 1/6 p. and p. We shall be happy to forward a
complete price list on receipt of a stamp. Please address all organ
enquiries for the attention of Mr. L. Roche.

A SPECIAL HIGH QUALITY PUSH-PULL AMPLIFIER
By famous manufacturer Limited stocks only of this really
wonderful quality amplifier employ-
ing 4 valves: 2-EL84, ECCB83, EZ80.
Separate Bass and Treble Controls
mounted with Yolume control upon
loose panel with flying leads, Ex-
cellent quality components employed
throughout. Overall dimensions:

(main chassis) 12%in. x 4in. x 5in. high.
j Control panel: 6in. x 23in. Input to match
standard high impedance crystal or mag-
netic pick-up. Output approx. 8 watts max.
WHILST STOCKS LAST ONLY £6/19/6,
plus 3/6 P, & P. STEREO VERS|ON—same
appearance and valve line-up, only £7/9/6 plus P. & P,

EXTRA SPECIAL OFFER ! !

A small three-valve PORTABLE RE-
CORD-PLAYER AMPLIFIER mounted
(on baffle 12 x 7in.,, with High Flux 64in.
oudspeaker Valve line-up ECCB83, EL84,
Z80. Incoporates separate bass and
treble controls. Max, output 3 watts
Will match all types of high impedance
pick-:p. Ready to use, £5{12/6 plus 3/6

P. & P.

NEW STYLE CABINET finished in
two-tone Leatherette. Will accom-
modate above Amplifier and Baffle
without modification, also most types
of Ancillary Equipment. Overall size
18 x 134 x 84in. Fitted with carrying
handle, £3/9/6 plus 5/- P, & P.

NOTE: If both items purchased
together they will be supplied at
a special inclusive price £8/7/6
plus 6/6 P. & P

DECCA PORTABLE AMPLIFIER. As supplied in famous DECCA-
MATIC ill. Complete with small cream knobs. Full range tone and volume
controls. Employs ECL82 valve. Size 3x 34 x8%in. Only59/6 plus2/6P. &P,
SPECIAL CELESTION 8 x 6in. elliptical high flux loudspeaker 30/-
plus 1/- P. & P. to fit.

VERY ATTRACTIVE PORTABLE CABINET in two-tone rexine
covering for accommodating the above items and ancillary equipment.
75/~ plus 5/- P. & P.

Note. If the above three items are purchased together they will be

supplied at the special inclusive price of £7/2/6 plus 6/6 P. & P.

ANOTHER PORTABLE CABINET BARGAIN ! Ex leading manu-
facturer’s battery portable attache type case, Attractive two-tone grey
rexine finish. Size closed 13}in. x 9}in. x 3%in. Complete with fittings
and handle. Including Medium and Long Wave frame aerial which fits
in lid. Limited quantity only at bargain price of 19/6 plus 2/-P. & P. Brand new.
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. 3 motors,
3, 34, 74 i.p.s., takes 7in. spools. Push-button controls, £15/15/-
plus 5/- & P, Usual H.P. facilities.

LATEST B S.R. * MONARDECK.” Single speeds Tape Deck. Takes
S3in. spools—33 i.p.s. At £9/19/6 only plus 5/- P

NEW COMPETITIVELY PRICED

TAPE RECORDER KIT

NOW READY !!

3 watts output, printed circuit construction, valve line-

up EF86, EL84, ECC83, EZ80 and EMB84 recording indicator.
Latest 9|n x 4m High Flux Speaker. Comﬁlete with Tape and
empty Spool, and Acos 39-1 stick mike with stand. Attractive
two-tone TCabinet. Supplied with latest COLLARO Studio 3-
speed deck. Total price 25 guineas. N.B. The amplifier kit is sup-
plied with basic components already mounted on the printed
circuit board. Full assembly instructions are included. Please
add 7/6 for packing and carriage. All parts available separately.
Full details on application.

-— TRANSISTORS 11—

SURPLUS—P.N

RED SPOT (Audm/Expenmental Ap-

plication) .....cciiiiiini.. 5/- ea.

WHITE SPOT, R.F. up to

250 MC/SK. . e - o 5/ ea.
18/6 ea.

.. 54/- ea.
18/6 ca.
18/6 ea.
10/~ ea.
10/- ea.
14/6 ea.
27/- pr.
12/6 ea.
18/6 ea.
W

V6[2R R.F, up to 4 Mc/s 19/6 ea.

V6/4R R.F. 4-8 M 23/ ea.

V6/8R R.F. up to 8 Mc/s 26/ ea.

Audio

VI10/ISA 12/= ea.

VIS/IOP (Power) 15/~ ea.

MAZDA

XA 104 R.F. up to 6 Mc/s
XA103 R.F. up to 4 Mc/s . 15/-ea,
XB104 Audio up to I Mcfs ... 10/- ea.
Attractive discounts for bulk pur-
chases. The above is a selection only.
Let us have your enquiries,

(ALL POST FREE)

% BARGAIN CORNER *

ACOS MIC 39-1. Crystal stick micro-
phone. List price 5 gns. Our price
39/6 plus 1/6 P. & P.
C40. General purpose
mncrophone with desk stand.
price 25/- only plus 1/6 P, & P.
SPECIAL PURCHASE
IMINISTRY No. 17 Mk.
TRANSMITTER/RECEIVER
| : Built into strong
wooden cabinet
15in.x 14in.x9in.
Complete with
headphones and
ifl microphone.
# Range 5-8 miles
§ with simple
aerial,

...... 18/ ea.

crystal
Our

Frequency
coverage 44-61
mcfs. (5-7 metres),

Uses standard 120 v. H.T. and 2-volt
L.T. batteries. In used condition only,
at the ridiculous price of 30/- complete,
plus 6/6 P. & P. {Batteries not supplied.)
8in. LOUDSPEAKER. Ex-equip. as
new. Less transformer. 3 ohm speech}
coil. In attractive cloth covered cabinet.
ideal for extension speaker, 22/6 plus
Ij6 P. & P. Speaker only, less cabinet
at 13/6 plus 1/6 P.

BARGAIN! REPLACEMENT
PICK-UP INSERTS. All brand new
and fully guaranteed. Complete with
Sapphire Styli. FONOFLUID 2|/-
each, R. Hi-G with bracket 18/-
each. E. V. POWER POINT in
Garrard plug-in  shell. 18/6 each.
GARRARD GC2 1§/- each. All plus
9d. P. & P,

RECORD PLAYERS
Full range at usual competitive
prices. Interesting H.P.facilities.

COLLARO JUNIOR

4-speed turntable and pick-up
complete with crystal cartridge
and sapphire styli.

SPECIAL OFFER at only 75/-
plus 2/6 P, & P, Or TURN-
TABLE and MOTOR only at
52/6 plus 2/6 P. & P. PICK-
UP only at 27/6 plus 1/6 P. & P.

B.S.R. TUS9. 4-speed single-
record unit with separate light-
weight pick-up fitted with T.C.8H.
crystal insert and sapphire styli.
An ideal unit for a2 small portable
gramophone, Brand new and
fully guaranteed. SPECIAL PRICE:
75/- plus 2/6 P. & P. or motor and
turntable onlyac52/6, plus2/6P.&P.
or Pick-uponlyat 27/6,plus /6 P.& P,
E.M.l. 4-SPEED STEREO SIN-
GLE RECORD UNIT. Complete
with Stereo Head and Sapphire Styli.
Brand New and Fully Guaranteed.
ONLY £6/19/6 plus 3/6P. & P.

GARRARD RCI20/4H. 4-speed
autochanger with GC2 insert.
Brand new, fully guaranteed.

£8/19/6. P. & P. 3/6.

GARRARD RC.12ID MK. U
STEREO/MONAURAL 4-
SPEED AUTOCHANGER.
Complete with latest G73/I"plug
in crystal heads for Stereo or
Monaural recordings. Fully
.guaranteed. Few only. £II/0/6
plus 5/- P. & P.

B.S.R. UA8 MONARCH. 4-
speed Mixer Autochanger com-
plete with turnover crystal insert
and Sapphire Styli. Few only,
now at £6/19/6, plus 3/6 P. & P.
Brand new and fully guaranteed.

THE LATEST COLLARO
“ CONQUEST.” 4-speed auto-
changer in cream with Studio
“O" insert. Brand new, fully
guaranteed. £7/19/6 plus P, & P. 3/6.

COLLARO *“CONQUEST"”
STEREO/MONAURAL Latest

ype—full guarantee. Brand new.
£8Il9/6 plus 3/6 P. & P.

N9. 38 AFV WALKIE-TALKIE.
A wonderful offer. This famous
trans-receiver unit, with relay
operated SEND/RECEIVE switch,
covering 7.4-9 Mc/s band, range
approx, 5 miles. Good condition.
ONLY 22/6 plus 2/6 P, & P. per
unit (fess accessories). Quantity
export inquiries welcomed.
PNEUMATIC LID STAY with
pressure adjuster. Heavy duty 10/-
complete. P. & P. 1/6.

New City Branch now open at

99 CHEAPSIDE EC2

Midway between Bank, Mansion
House and St. Paul's station, and no
more than one min. from each,
Mon. to Fri., 9 a.m.-6 p.m. Sat. | p.m.

162 Holloway Road,

0

;LYN E RADIO LTD

99 Cheapside, London, E.C.2
I8 Tottenham Court Road, London, W.I

THE
COMPONENT

London, N.7 SPECIALISTS
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PROOPS

Walk-around Store

52 Tottenham Court Rd., W.1.
Hours : 9-6 (Thurs. 9-1)

LANgham 0141

PORTABLE 5,000 WATT 24 VOLT D.C. GENERATOR

High-class twin-cylinder 10 h.p. air-cooled engine fully governed
at 3,200 r.p.m. for varying loads. Generator capable of twice 200
amp. continuous duty rating. Compact, lightweight design for
use in aircraft. Push button starter, Original cost nearly £1,000.
Size 22x 34X 17in. Weight 150lb. Fully serviceable, little used,
in strong transit case. £3S5 carriage free.

Limited number of associated 5,000-watt, wide angle, spot/fiood-
lights available. Details and prices on request. Quote WW.3.

May, 1960

ETCH YOUR OWN PRINTED CIRCUIT KITS 2I/- post free

Each contains over 60 sq. in. of laminated board and sufficient chemicals
to make dozens of pninted circuits, plus comprehensive instruction
book giving advice and examples on translating theoretical circuits
into layouts ready for etching. High-quality materials—completely
safe to handle—carefully prepared to ensure fine definition and uniform
results without laboratory control,

LOW-VOLTAGE, HALOGEN-QUENCHED, GEIGER-MUELLER
TUBES 25/- post free

Working voltage 400-450. Highly sensitive. Effective length 11.8
cm. Background count 90/minute. Response 30,000 counts/minute.
80-volt plateau. Standard British 4-pin base, stainless iron electrode.
Ideal for basic experimentation and instructional demonstration.
Circuits of simple all-transistor and conventional valve counter circuits
supplied on request with each tube. Brand new, individually tested,
fully guaranteed.

SCOPE UNIT T.S. 74 £4/10/- delivered free

A basic scope with brilliance and focus controls on front panel which
also contains X-plate terminals, gain control and two-speed timebase
switch. Immediately behind the panel is a separate screened compart-
ment that houses two VR65 and a VR92 (tunable input receiver—
convert to input amplifier) and a signal generator (3xVR65 and VR135)
modulated at two frequencies over its 155 to 255 mcfs range. Sub-
stantial EHT and HT power pack (VU120 and 5Z4G) at rear, plenty
of free room, four high-voltage pre-set pots, two full length tag boards,
12 valves plus VCR139A.

WAYMOUTH OSCILLATOR/AMPLIFIERS

Capacity change alters frequency of a 25L6 oscillator which effects
the 25L6 output valve to produce an equivalent deflection on an ex-
ternal milliameter. A special moving coil mechanism in the amplifier
anode provides mechanical feedback to an inductance in the oscillator
grid circuit and so maintains equilibrium to give a constant reading.
Input circuit tuned by trimmer for datum deflection. Type FAB
covers 750-1,250 pFd, Type FAA 1,500-2,500 pFd. Anode current
at output socket changes from 2 to 7 mA over capacity range. Capable
of responding to minute capacity changes if negative feedback link
is disconnected or output is fed to milliameter via a transistor amplifier.
Operated entirely from 24 v. d.c. Supplied complete with valves,
circuit, and technical information for $5/-, post paid.

WAYMOUTH CURRENT BALANCE RELAY

Highly sensitive twin channel differential moving coil mechanism that
responds to current unbalance and at a predetermined level operates
one of two double pole slave relays. One 5 A pole for effecting the
circuit, the other providing holding current to avoid hunting until
thedcircuits are fully balanced. Complete with circuit for 45/-, post
paid.

D.C. GYRO & SERVO MOTOR

Beautifully engineered Minneapolis-Honeywell precision gyro, totally
enclosed in sealed light-alloy housing about 81in. cube. Automatic
erection and precession correction, Large diameter Dessyn type trans-
mitting potentiometers provide signals corresponding to the magnitude
of the deviation of gimbal arms., Powerful D.C. motor coupled through
a differential reduction gear to a 4in, spur driving gear integral with a
3in. dia. spiral groove cable driving drum. Two powerful solenoid
clutches and corresponding brakes hold drum rigidly in position or
set free for ‘‘ neutral” Nominally for 26-volt operation, but operates
at 12 volts. Size 10X 6 x 8in.

BRAND NEW . . . £10 each unit or £17/10/~ pair, carriage paid.

BLACKSMITHS FORGE

Rectangular pattern medium-duty forge for hardening and tempering
and hammer forging. Very strongly made from heavy gauge steel
plate with sturdy girder section legs. Bottom blast operated from
hand-driven spiral gear and ball bearing blower.¥Length 51in., width
27in., weight 2 cwt. Complete with two pairs of 23in. universal tongs.
BRAND NEW . .. £8/10/- plus £1 carriage (U.K. only).

TACHOMETER CALIBRATOR Mk. 2

R.P.M. tester with direct and reduced ratio driving shafts and three
ranges of speed indication by dual sensitivity galvanometer in Maxwell
Bridge circuit. Heavy duty, 24 volt, 6in. dia.,, { h.p. motor with
coarse and fine speed control into 1:1 and 1:4 output drives giving 0
to 1,250 and 0 to 5,000 r.p.m. for testing direct and gearbox type
tachometer generators. Interlocked forward and reverse switching.
Ten-position speed selector for balancing bridge over each of three
ranges 600 to 5,000, 1,200 to 10,000 and 2,400 to 20,000 r.p.m. Final
balancing done at increased sensitivity by push button control. Quick
mounting provision for two indicators and generators with two sets
of %uick fitting interconnecting leads, spare flexible drives, spare
brushes, bulbs, etc., in rear compartment. Smart grey cnamef bench
unit with sloping panel, overall size 19in. high x 15in. deep x 16in.
wide, plus 11lin. extension platform for generators. Fully serviceable,
lictle used, £18/10/-, carriage paid.

1-95-A FIELD STRENGTH METER 100-156 Mc/s

Self contained, tunable-input, valve-voltmeter with telescopic aerial
and battery-fed diode rectifier and pentode amplifier for measuring
field strength, presence of modulation, and approximate frequency
of transmitter. Compensating circuit for state of 1} and 45 volt bat-
teries. In attractive black crackle case, Brand new.

NOW ONLY £2/5/- plus 5/- packing and carriage.

DEAF AID VEST POCKET RADIO 55/-

Three modern low-consumption miniature valves in a very sensitive
hi-fidelity circuit that only requires the addition of a simple tuned
input circuit and a crystal diode to bring your favourite programme
in loud and clear, Pre-wound aerial coil on hi-Q ferrite rod. Con-
version takes less than an hour without previous experience and
using only ordinary tools. Brand new in original pack with latest
type crystal earpiece and detachable plastic ear mould plus all con-
version parts. Sensitive crystal microphone suitable for immediate
use with tape recorder. becomes spare on conversion to radio. Xit
of parts sold separately—Deaf Aid 40/-, Conversion parts 15/-, bat-
teries 5/-, post free.

£10 GEIGER COUNTER

Circuit embodies U.K.A.E.A. patent. Specially moulded case. Cur-
rently being supplied throughout the world. ~ Three ranges—highly
sensitive—light—portable—visual and audible response—plus output
socket. Ideal for introduction to radiation measurems=nt and nucleonic.
circuitry. Specially written 40-page instruction manual supplied.
Batteries £2/15/3 extra.

KIT OF PARTS £4/17/6

Identical parts. Guaranteed performance. Manual and printed circuit
plates for battery pack supplied (assembled pack £2/15/3 extra). Fully
m‘;fltrglted assembly instructions. Spares and service permanently
available.

VARIABLE SPEED HYDRAULIC GEARBOX

This specially made oil-filled casing houses a hydraulic torque con-
version unit originally precision made by Westinghouse from high
quality materials for the U.S. Government at an acquisition cost
exceeding £150 each. Highly suitable for lathe head drive, workshop
variable speed power take-off, etc.

Basically the unit is a back-to-back mounted, oil submerged,‘ variable
displacement hydraulic pump (input shaft) feeding a reversigle hydraulic
motor (output shaft) so that variation of the pump displacement by
manual control gives very fine selection of output speed from zero
up to 6% below input speed while a changeover valve in the supply
lines to the motor provides instantaneous reverse at any speed. Recom-
mended input speed 500-1,000 r.pm., maximum power 1% h.p. Both
shafts §in. dia. with Woodruff key. 0
Tested and fully guaranteed, supplied complete with technical data
angdpeﬁommce curves for the remarkable price of £16 only, carriage
pai

1-30-A SIGNAL GENERATOR 100-156 Mc/s

Modern, portable, battery operated, 5-valve Signal Generator with
alternative _crystal or_master oscillator, either optionally modulated by
1,000 c/s Hartley oscillator. Large directly calibrated dial with precision
slow motion drive. Five step and variable attenuator. Supplied with
matching black crackle carrying case for 6 and 135 volt batteries with
10ft. supply cable and metal cased 1 mA. test meter for checking crystal
resonance, etc. Brand new. £2/17/6 plus 7/6 packing and carriage.

SIGNAL GENERATOR AND WAVEMETER

Type W.1649. Frequency of signal generator: 140 to 240 mc/fs. Accur-
acy +0.5 mc/s. Frequency of heterodyne wavemeter: 155 to 255 mc/s.
Accuracy +0.2 mefs. Containing VR.135 and 4-VR.91. 5 meg. crystal.
Retractable aerial. Power requirements: 6.3 v. and 120 v. Unit housed
in copper lined wooden case. Size: 154in. X 13in. X 14%in. In good
used condition. £2/10/- plus 10/- packing and carriage.
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A SELECTION OF P.A. SYSTEM EQUIPMENT FOR INDOOR OR OUTDOOR USE

HAILERS
(Ex-Govt.)
Heavy duty 20
watts all-metal
15 ohms. Dia-~
meter. 15in.,
length 15in.
{approx.)good

condition.
£6/10/-.
Carr. 10/-.
Ditto. Brand new,
£8. Carr. 10/-.

BAKER’S SELHURST SPEAKERS
12in, P.M. 15 ohms 15 watts, 30-14,000 c.p.s.
Our price £4/10]=.

“AUDITORIUM’ 12in. 15 ohms, 12 watts,
35-16,000 c.p.s. Flux density 14,500. OUR
PRICE £7/10/-.

‘‘SUPER HI-F125" |2in.,
25-20,000 c.p.s.
PRICE £9/9/-.
descriptive

15 ohms, 25 wates | |

Flux density 17,600, OUR
All are Brand new and full
specification is available,

NEW AND UNUSED ACCUMULATORS

12 v. 25 A.H. (as
on left) Housed in
strong wooden case
for extra protection,
45/-. Carr. 7/6.

2v. 100 A.H. 75 actual
{ex Govt.), with carrying
handle. Size 64 x 64 x
34in., 15/- each. Carr. 3/6.

v. 16 A.H., as above, 74 x4
X 2in., 5/-each. P, &P. 2f-, 6
for 24/-. P. & P. 10/-. 2v. 14
A.H., as above (less handle) 7 x 2} x 2%in., 5/-
each. P, & P. 2/-. 6 for 24/-. P. 10/-.
MARCONI! SIGNAL GENERATOR. TYPE |
TF517-F/l. Covering 10-18 Mc/s. 33-58 Mc/s. |
150-300 Mefs. In very good condition. Com-
plete with full technical data and lnstructions.
Unrepeatable at only £12/10/-. Carr. 20/-

MARCONI SIGNAL GENERATOR TYPE
TF390G. for 200-250 v. A.C. mains input,
Frequency range 4-16 Mcfs. and 32-100 Mc/s.
indirect calibration. Output IuV to 100 M{V.
400 ¢fs internal modulation. In good order. Only
£12/10/-. Carr. 20/-.

BRAND NEW CRYSTAL CALIBRATOR
No. 10, (Battery powered l.4v. va!ves.) Complete
with full working instructions, circuit diagram,
carrying haversack, connecting lead and spare
valves. Frequency range: 1.5 to 10 Mc/s. (nominal)
but ean actually be used up to 30 Mc/s. Weight
5lb, Size 7in. x 74in. x 4in. A miniature B.C.22|
in every respect. A must for every laboratory.
etc. ONLY £4/|9/6 P. & P. 2

MULLARD BRIDGE. Typ GM. 4140/1.
Mains operated from 100-250 v. A.C. Will test
resistances from 0.1 ohm to 10 megohms and
condensers from 10pf, to 10mfd. Good condition
and comp|§/tz with instruction booklet. £6/19/6.

P. &
G.P.0. RACKS

19in. Heavy duty, all steel
Standard drilling.
5ft. 6in. angle uprights.
£3/10/-. Carr. I5/-.
6ft. channe! uprights
(as illustrated)
£5. Carr. 15/
7ft. channel uprights.
£6. Carr. 15/-
19in.x14in. PANEL SHELF
in |4 s.w.g. steel. Suitable for

Send stamp for lllustrated
list of P.A. Equipment

VORTEXION
PORTABLE
AMPLIFIER

A first-class am-

plifier for 200/

250v.A.C.or 12v.

D.C. operation.

12 watt push-

pull output

matched to 7.5,

15, 250 or 500

ohms.

Incorporates in-

puts for mike

and gram, vol-
ume control and
bass and treble
control. Good
working order.
ONLY £9/19/6.
Carr. 10/6.

VITAVOX PRESSURE UNITS TYPE N
Heavy Duty. Special quality. 20 watts P.M.
Brand new 80/-. Ditto but in good order, 40/-.
Carr, 5/- on each,

NEW P.M.
HEAVY
DUTY

SPEAKERS

Complete with

O.P. trans, in

all steel blue-

grey double
grilled cabinet.

© 6in. 30/-

Carr. 3/6
8in. 32/6
Carr. 3/6
10in. 45/-
Carr. 5/-

TELEPHONE SETS
Housed in Bakelite cases, complete with
built-in ringing generators and batterijes.
Ideal between two or more positions up to
practically any distance. Tested before
despatched. ONLY 70/-. P. & P. 3/6. 2 sent
for £6/10/-. Carr. paid.
TELEPHONE CABLE.
drums (Don 8), £5. Carr. Single one-
mile drums (Don 3), 50/-. Carr. 7/6.

TELEPHONE DIALS. Standard (G.P.O.)
Pattern. 0-9. Brand new, 30/-. P. & P. 1/-.

6 kV/A. AUTO-TRANSFORMER. 230/110 v.
50 cycles (fully tapped primary and secondary):
Capable of 25% over actual rating. Brand new
and unused, £18. Carr. 20/-. Also 3 kV/A as
above, £12/10/~. Carr. 20/-.

20 kV/A AUTO-TRANSFORMER. 230/115 v.
50-60 cycles, by Jefferies Transformer Co., U.S.A.
Perfect condition, £20. Carr. £1.

ROTARY CONVYERTER., 24 v. D.C. to
230 v. A.C. 50 cycles, 150 watts, Brand new
and unused. £8/10/-. Carr. 7/6. Ditto, §00
watts, £6/9/6. Carr. 7/6.

ROTARY CONVERTER. Ex-Govt. 12 v.
D.C. input, 230 v. A.C. output, 50 cycles at
135 watts. Complete in carrying case with
lid. Voltage control, sliding resistance,
mains switch and 0-300 v. A.C, flush meter.
In good condition, £10. Carr. 10/-.

Motor only, without case, etc. Brand new
and unused, £8/10/-. Carr. 5/,

CM.G. 25 PHOTO CELLS
Brand new, I15/-. P, & P. 1/-,

(TELE “F")

Twin one-mile

(OSRAM).

RE-ENTRANT -
| EOUDN ALL ITEMS AVAILABLE EX-STOCK |

I

| any height.

EXPONENTIAL HORNS

by famous manufacturer
of P.A, systems.

ot

20 watt, 42in.
long, 2lin. dia.
horn, 15 ohms

speech coil. Good

condition £8/10/-.
Carr. 10/-.

15 watt (as illus.), 30in.

long, 20in, square flare,
15 ohms speechcoil.Good

condition, £7/10/-. Carr,
—.

PARMEKO TWIN BAKELITE

LOUD-HAILERS (Ex-Admiralty).

With line trans-
former, 15 ohms
voice coil, horns
mountedonmetal
base, Brand new
£3. Carr. 8/6.

TRUVOX/TANNOY
LOUD-HAILERS
With 180 ohm line
transformer and con-
denser. Impedance
7% ohms, handling
capacity 8 watts,
Complete in slope-
front wooden case.
Brand new 25/-.

Carr. 4/6.

__—_—_—_—__-——~_ e E— ————S—— ——

TELESCOPIC AERIAL MAST. 20ft, 4
sections of ‘5ft. each. Independently locklnlr, ac
Tapering from 2in. to in. (less
accessories), 50/-. Carr. 5/-.

AERIAL MAST (Army type). 32ft. high. nght-
weight kit comprising 10 steel screw-in sections
(approx. lin. dia.). Complete with guys, in-
sulators, pegs, etc. All in canvas carrying bag.
Only £4. Carr, 7/6.

EVERSHED 12 PEN TIME RECORDER.
Portable 12-channel instrument for simultaneous
recording of |1 events with time marks provided
by the 12th pen. Recording is in the form of
‘“onfoff ”’ pulses. Speed 2in. per sec. Price
unused (less pens), £10. Carr. 10/-.
EVERSHED AND VIGNOLES MEGGER
CIRCUIT TESTER (low reading ohm meter).
2 ranges. 0-3, 0-30 ohms. The perfect meter
for continuity and polarity testing, complete with
test leads and ready to use. Brand new. Only
£4/17/6. P. & P, 3/-.

BRIDGE MEGGERS. Evershed and Vignoles.
Series 2 in perfect condition, 250 v. £22. Carr.
paid, Leather case available at 20/- extra.

HEAVY DUTY—ALL STEEL

TRIPOD STANDS

Adustable every 6in. to approx.
9ft. 6in. when fully extended.
(Folds up to only 4ft. 6in. for !

storage). Suitable for outdoor 96"

RECORDING TAPES. Super quality P.V.C.
1,800ft. L.P. 7in. spools, 30/-; 1,200ft. Std. 7in.
19/-; Empty 7in. spools 3/9 each.

Send S.A.E. for Tape Bargain List,

dia,

above racks. 15/—. P. & P. 5/-.

RECORDING WIRE, {-Ib J B

spools, 34in.
New and unused, 12/6. P, 1f-.

GEE BROS.

15 LITTLE NEWPORT STREET, LONDON, W.C.2. GER. 6794/1453
ADJOINING LEICESTER SQ. TUBE STATION—Open 9-6 Weekdays, 9-I Sat.

(RADIO) LTD.

speakers, public address systems,
floodlighting, etc., etec.

frice £3.10.0 .., 5.

PRICE

These stands are
ideal for our
RE-ENTRANT
LOUD HAILER
as described
above.
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EL38 ...26/6 |[MSP4/S... 7/6 |[TH4l| ..26/6 |VR22(PN2A) |6A7 10/~ |6L6G ... 8/- [IOLI ...I5/1130PI2 ...
EL4l ...10/6 |[MSP4/7... 7/6 |TP2S 3/~ |6ABG ... 9/- {6L6M 9/6 [10LDII 12/~ |30P16 .
P e EL42 ...10/6 |N37  ...19/11|UIO VP23...... 6/6 6AC7 ... 5/- [6L7G 7/6 [IOM2  23/3 [30PLI ...12/6
: EL8I ...16/7 [N78 19/111U14 VP4l ... 8/6 [6AGS ... 5/6 [6LI ...... 23/3 [IOPI3 ...15/-
/m\ EL83 ...19/18[N339 ...17/6 [Ul6 VRI05/30 8/— [6AKS ... 6/6 |6LI8 ...11/6 [IOP14 ...19/3
o\ EL84 ... 9/- |OZ4 5/6 |U22 VRILG ... 4/~ (6AL5 ... 4/6 [6L19 ...23/3 |12A6
EL821 ...26/6 (P6I /6 |U25 VR150/30 7/6 [6AMS ... 7/6 [6LD20 ...15/11|12AT6 ...10/6
EL9! ... 5/6 [PABC8O 13/11|U26 VUI20A 3/6 6AM6 ... 4/6 [6M] ...17/3 |12AT7
ACHLDDD |ECC40...23/3 |EM34 ... 9/6 PCCB84... 9/- |U37 VU39 6AQ5 ... 7/6 |6N7GT... 7/6 ||2AU6 ... 8- (42 ...
10/~ |ECC8I ... 8/~ |EM80 ...10/- |PCC8S ...14/7 |U45 (MUI2/14) 8/9/6AT6 ... 8/6 [6P1  ...19/3 [12AU7 _.. 8/- [35Z3......
ACIP ... 7/6 |[ECC82 ... 7/6 |EM8I ...10/6 [PCC88...23/11|U50 VUIIL ... 1# 6AU6 ...10/6 |6P26 ...19/11|12AXT7
ACSPENDD [ECC83 ... 9/~ |EYSI ...10/— |PCCB89 ...19/11|U76 W76 ... 16 |6B8G ... 4/- |6P28  ...26/6 {12BA6
26/6 [ECC84...10/- (EY8I ...13/3 [PCF80 ... 9/6 |U339 W77...... 8/6 [6BA6 ... 7/6 |6Q7G ... 7/6 |I12BE6
ACGPEN 6/6 |[ECC8S... 9/6 {EY86 ...10/- [PCFB2 ...12/6 |U403 W729 ...10/6 |6BE6 8/- [6Q7GT... 9/6 [12C8......
ATP4 ... 3/6 |ECF80 ...12/- |EZ35 ...16/7 |PCF84 ...16/7 (U404 X78  ...21/3 |6BG6G...23/3 [6SATGT... 8/ I2H6
AZl ..10/- |ECF82 ...13/- [EZ40 ... 7/6 |PCL82 ...12/- |U8Ol . Y63 ... 7/6 |6BH6 ... 9/- [6SG7 ... 7/6 [1AGT i
AZ31 .10/~ [ECH3 ...26/6 EZ41 ... 7/6 |PCL83 ...14/6 (UABCS0 10/— (Z21 4 pin 8/6/6BJ6 9/- [6SH7 ... 6/- |IU7GT 10/6
AZ4l ...13[11[ECH21 ...23/3 |EZ80 .. 7/- [PCL84 ...16/7 |UAF42... 9/6 (Z309 ... 7/6 |6BR7 ...12/6 |65]7 .,. 8/6 [I2K7GT 7/
836 ...... 10/— |ECH35...23/3 (EZ8I ... 7/- (PL36 ...12/6 |UB4l 9/~ |Z359 ... 7/6 [6BWE6 ... 9/— |6SK7 ... 6/~ |I2KBGT 13/6
CBLI ..26/6 |ECH42... 9/6 |[EZ90 ... 7/6 |PL38 ..26/6 |UBC4l 9/- |IA3 ...... 3}6 6BW7 ... 8/6 |6SL7GT 8/— [I12KBM 12/-
CBL3! ...23/3 |ECHSB! ... 9/- |[E1148 ... 2/- [PL8I ...12/6 |UBC8I 11/4 |IA7GT...12/6 (6C4 ... 4/6 |6SN7GT 7/6 |I2Q7GT 7|
CCH35 3/10 FC4  ..26/6 |PL82 ... 8/6 . 9/6 [1C2 ......11/6 12SG7
CL4 |[FCI3 ... 6/6 [PL83 _.11/6 12SH7 .
CL33 FW4/500 10/~ |PL84 ...127 1128J7
CY3l GTIC ...27/6 |PL820 ...18/7 [125K7 ...
cYl GZ32 ..12/- |PX25 ...12/6 12SL7 ... 8/- |3
cv73 H30 ... 5/- (PY3l ...16/7 12SN7GT 10/
C36A .. Hé3  ...10/- (PY32 ...17/11 125Q7  8/6
DAF96 HL23DD 8/6 (PY80 ... 7/6 1457 ...... 17/-
DF9% ... 8/9 ‘EF39 /9 [HL22 ... 6/6 [PY8I ... 8/6 1502 ... 7/9
DH63 .. 7/6 |EF40 ...14/6 'HN309 24/7 |PY82 ... 7/- 19AQS5 ... 9/9
DK96 ... 8/9 |EF4l 9/9 340N ... 9/- |PY83 .. 8/6 19BG6G 23/3
DL96 .. 8/9 |EF42 ..M/~ KF35 .. 8/6 |PZ30 ..19/l 20D1 ...15/3
DM70 ... 7/6 |EF50 ... 4/~ KK32 ...21/11|PEN4DD 26/6 20F2
DN4i ..12/6 |EFS0SYL 7/- |KLL32 ...24/7 [PEN4VA 12/6 20L1
EAS0 .. |/6 |EFS4 .. 6/ |[KT2 ... 4/- |PEN25... é/— 20P1
EABC80 9/ |EF55 ...10/- |KT24 ... 5/- |PEN46... 7/- 20P3
EAF42 ..10/6 |EF80 ... 7/6 |KT32 ...14/- |[PEN383 23/3 20P5 e 4
EB34 .. 2/- EF8S ... 7/6 |KT33C  8/6 [PEN220A 4)- 25A6G CG6E ... 4/
EB4l .. 8/6 |EF86 ...12/- KT36 ..29/10/PEN45DD26/6 25L6GT CGI2E ... 4/-
EB9I ... 5/- |[EF89 ... 8/9 KT6! ..13/6 [PENA4 12/6 25Z4
EBC33 .. / .. 7/6 [PMI2M 8/ 2575 B
EBC4l ... 1716 |QP2i ... 5/- 2576 SISTORS
EBCB! ... .22/6 |R16  ...26/6 275U OC45 ...23/-
EBC90 ... ..10/6 Iopgy . 3/- 30C1 OC66 ...25/-
EBCII ... 6/6 |opg) 3 30FS OC70 ...14/-
EBF80 ... 7/6 P45 1 . 30FLI oC71 ...14/-
EBF89 ... 3/6 /5 ...10/6 J . 30L1 OC72 ...17}-
EBL2I ..23/3 [EL34 ...19/11|MH41 ..7/9 'SP4/7 ...10/6 i 30L15 XBI02 ...10/-
EBL3! ..23/3 |EL36 ..19/11'ML4 ... 8/6 IT4l ... 23/3 IvPI33 .15/~ [5Z4M . .10/ |6K2S 4.|9/|| 10F18 ...15/3 130P4 XB104 ...10/-
! 1
REGUNNED OSMOR JIFFY PUNCH ACOS MIC. 40 CRYSTAL Resistors Assorted, 100 for 12/6.

Television Tubes, 12 Month Guar-
antee. |2in. to l4in. £5/10/-; 15in.
to 17in. £6. Carriage and insurance
10/— extra.

SCOTCH RECORDING

Type |, holesize }in. ..
Type 2, hole size §in, ..
Type 3, hole size $in.

PLASTIC TAPE SPOOLS
3in. 2/9, Sin. 3/6, 53in. 4/3, 7in. 5/=

Yaxley Switches. Assorted
9/- doz. Post I/6.
Silver Mica Condensers. As-

sorted, 100 for 12/, post I/-.

MICROPHONE

Two tone colours. ldeal for Tape
Recorders. Listed 35/-. Qur price

&

Repanco Transistor Ampli-

CONVERT YOUR RADIO-

TAPE fier and Feeder Unit Circuits,

S - - envelope 1/6. Posc 4d.

1,200ft, reels Standard ;-;/; LATEST COLLARO STUDIO GRAM WITH ONE OF Repance Twinette, two tran-

I,BOOfL reels Extra Pll 16. TAPE TRANSCRIPTOR THESE MODERN AUTO- sis_tﬁr ‘l:fr:able Radio IIIE;veIo;:ue
¥ 3 motors, 3-speed 13, 33, 7§ i.p.s., with full instructions each,

?Oiéj?(leIE‘Re;l;{pe €' Controls takes 7in. spools. TEUR IBucton MATIC RECORD plus 4d. post.

» ° N controls. Price £15/15/-. CHANGER UNITS . .
GSMOR CHASSIS Tape extra. Carr. and Insur, 5/-. Wireless World Guide to

CUTTERS

LATEST B.S.R.

Monarch UAS8, 4-speed auto-

i : Broadcasting Stations i-
matic record changers with Ful- s tions, 12th Edi

tion, 3/6. Post 4d.

Type |, hole size 3 x %in., 19/9 Fi turnover crystal careridge, T
Type 2. hole size | x Iiin, 21/6 | ‘‘MONARDECK ™ ) £6/19/6. Carriage 3/6. High Resistance Headphones,
Type 3, hole size I x l4in., 24/9. | Single speed, 31 ip.s., takes 53in. Collaro  Conquest,  4-speed 400 ohms, 13/6 pair.
n | spools.  Simple controls. Price fully mixing changer complete Low Resistance Headph

HEATER | I“’/”I‘-S Tape extra, Carr. and with Studio O Crystal cart- 120 ohme 7/6"paeir €2CPIODES
TRANSFORMERS agel o gdge, ‘;’I;Ié'nolc;rnaﬁku:' 4 Wing Mounting. Telescopic

i 4v.3 . 10/-; arrar L . N, 4 i 2
B0 amput L v 5 P lohi | ACOS CRYSTAL STICK speed unit manual control to | paf Ridio Aeriaks, 29/6 each.
19/ : 12,6 v. 3 amp. 5,8/9: 5 v. MIKE enable records to be played cl t.at o q
2amp. 10/—; 2 v. 3 amp. 8/3. Type Mic. 39/, complete with cable. | singly, £8/19/6. Carriage 3f6. | TORTAsat Fots  for  Beereo

—— | Listed at £5/S/-. Our price 39/6, | - | 50KX50K Log. SO0OK x SOOKA]

RECTIFIERS T e orara:, Moargtand | COSSOR BATTERY Log. 100K x 100K Log. 1 Meg.
RMI 5/3, RM2 6/9, RM3 7/6, P xtra. Post.1/6. ELIMINATOR x | Meg, Log. 250K x 250K Log.
RM4 13/6, RM5 19/6, 14A86 19/6, Eep—— | Meg. x | Meg. Linear. 500 K x
14A97 19/6, 14A100 19/6, LW7 COLLARO JUNIOR | Two separate units identical in 500 K Linear.
17/6, 18RA.I-1-16-1 /-, FC31 4-speed turntable and pickup size to the Bl26 and AD35 bat- L
(14RA 1-2-8-3) 22/6, FCI101 (I4RA complete with crystal cartridge and teries, 1.5 v. LT., 90 v. H.T. ¢
1-2-8-2) 16/6. sapphire styli. Special Offer at only Suitable for the latest low con- ATALOGUE

75/-, plus 2/6 P. & P., or Turntable

sumption valves, fully stabilised.

Qur 1960 catalogue is now avail-

CO-AXIAL CABLE.

: Semi- apd Motor at 52/6, plus 2/6 P. & P. New in original cartons. Listed able, please send If- in stamps for
airspaced, 75 ohms, éd. yard. Pickup only at 27/6, plus 1/6 P. & P. ' at 63/-. Pirce 37/6. Post /6. your copy.
F—wv—f——vr——{= TERMS: Cash with order or €C.0O.D. Postage

and Packing charges extra, as follows: Orders
value 10/- add }/-; 20/- add 1/6; 40/- add 2/.; £5
add 3/- unless otherwise stated. Minimum
C.O.D. fee and postage 3/-.

For full terms of business see inside cover
of our catalogue.

Personal shoppers 9 a.m. to 5 p.m. Mon. to
Friday. Saturday 10 a.m. to | p.m.

ALPHA,

RADIO SUPPLY CO.

103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7
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This most famous Army Trans/Receiver covers 2-8 Mc/s.

SET metres) in two bands and 230-240 Mc/s. V.H.F,

ONLY amplifier. Designed for 12 and 24 volt operation. Uses a 6 valve super-

het receiver, I.F. being 465 Kc/s., and a 6 valve transmitter designed for
I voice and C.W. operation.
= voltages, aerial loading and current tests, [
tuning, P.A, tuning, Gain control, MCW, CW, R|T switch, Het-tone,
c 10 netting, off-on, Quench, aerial-AYC-LT-HT-Drive tests.
arr. 10/- complete with 15 valves and instruction book.

incorporates test and tuning meter for

WIRELESS WORLD

WIRELESS SET

As described in ¢ Practical Wireless ** March issue, page 961, April
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No.19. Mk.II.

issue, page 1027 and continued in May issue.

(150-3
Has an intercom

Panel Controls: Frequency

Supplied

SPECIAL OFFER—LIMITED NUMBER ONLY!
Don’t be disappointed—ORDER NOW !

V.H.F. COMMUNICIATION RECEIVER
P.104

= N

Frequency range
90-150 Mc/s.
I.F, freq. 5 Mc/s.

2

r N w7 Complete * with
0 .9. L \9‘ tuning  meter,

P » A 14 valves: 2-R.F.,
;T ; 3-l.F,, B.F.O.,

A.G.C., Audio.

-2 = LY o Crystal control-

led with separ-
ate R.F. and Oscillator tuning, R.F. and Audio
controls, B.F.O. tone control. Oscillator and
Audio signal fully metered. Power requirements
250 v. H.T., 63 v. L.T. Brand new. Only £5.
Carr. 15/-. Mains Power Pack only 60/-. Carr. 7/6.
INSTANT VALVE
FILAMENT TESTER
MODEL VT 4l.
battery operated
GIVES INSTANT
CHECK OF:
® ANl T.V. Valves.*
T.Y. and Radio
Fuses.
® All Pilot Lamps.
® Has built-in  minia-
ture 7- and 9-pin valve

Pocket-size
0 All Radio Valves.*
® Circuit Continuity.

— straighteners and battery
test,

*International Octal, B.8, B.9, B.7 Battery and
Mains types.
BeautHully styled—precision made. Supplied
complete.  Fully guaranteed. ONLY 30/-.
P. & P. 2/6.
D.M.34.  America’s finest little dynamotor

offering 12 v. in with 220 v. out at 80 mA,
WIlth suppression and smoothing mounting base,
Size 43 x 2§ x2}in  Original packing. ONLY
35/-. P. & P. 3/6.
AMERICAN LIGHTWEIGHT HEAD SET
They're High and Low Impedance!
These H.S.30 phones are
the smallest used by the
U.S, Air Force. 250Q imp,
using soft rubber minia-
ture ear moulds for maxi-
mum music and voice
reproduction of the finest
quality. Supplied free is a
y small  transformer unit
with cord and plug which
steps impedance up to 4,000Q, ONLY I5/-.
P. & P. 2/6.

POCKET MULTI- METER
Brand new. 2,500 o.p.v. Multi
range 6{30/120/300/
1,200 v, D.C,, ditto
D.C. 0-1 k., 0-I meg-
ohm; 400 micro-A,,
12 mA, 300 mA,;
—00 to +65 db,
I}in. Large clear
dial. Leads supplied.

ONLY 70/-. P. & P,
2/6.

elda [Sadio
o fed

COMMUNICAleOO:J RECEIVER
R.

Frequency range 550 kec/s-30 Mcfs. on
6 frequency ranges. Panel Controls: two
speed, backlash free, tuning control,
Frequency range selector. Very fine osc
vernler tuning control. Aerial trimmer.

L.F. Gain. H.F. Gain, IF. Bandwidth
switch; 0.7, 2.5 or B kefs, A.V.C. switch,
B.F.O. control. 900 cfs, filter switch,

Transient interference limiter. Aerlal,
earth, muting, phones and line inputs.
Designed for use with an external A.C.
or D.C. power supply. Receiver dimen-
sions 25 x 13 x 134in. Supplied complete
with A.C./D.C. power unit with internal
speaker. Original cost over £175. Very
limited quantity offered at only £29/10/-,
carr, 50/,

PRECISION }9% RESISTORS
Manufactured by Electrothermal, we offer
the following values: 100K, 400K, S00K,
all £4% | wate, 1/9 each; 20/- per dozen,

VARIABLE TRANSFORMERS
MODEL B-5

voltage
continu-

Input
230 v.

ously variable

rating 5 4
The Model B-5 is .
of advanced
mechanical

design offering
long life, mod-
erate  temper-
ature rise, high
efficiency and linear output voltage,
Direct-reading dial with large white
numerals, Supplied complete. Delivery
is immediate from stock.. ONLY £9.
Carr. 10/-.
AR88-D. RECEIVERS
£40 Carr, 30/-
WALKIE/TALKIE SET
ONLY .
2 Consisting  of
= 60/ Type 38 Mk. I
b " trans_rece;:e;
%) covering 7.4-
z EACH Mc/s. range
approx. five
miles, com-
plete with
five valves,
headphones,
microphone,
junction box,
aerial and
’ webbing., Set
. only requires
120 v. and 3 v. dry batteries. These

magnificent Walkie/Talkie sets (as used
by H.M. FORCES) are offered at a frac-
tion of original cost,

Bacteries 20/~ per set, De-Luxe |2ft.
Whip Aerial 12/6. P. & P. 2/6.

celver for Telephone and
C.W. Range approx. 10
| miles, Frequency 6-9 Mc/fs.

Callers : 81 TOTTENHAM COURT ROAD, LONDON, W.i.
Mail orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.I.
WOT! You don’t own a Relda catalogue! It’s terrific and fully illus.

Complete station (as illus.), comprising: 19 set, Supply Unit, Control box,
Headphones, Microphone, Morse Key, Yariometer, Short Wave and V.H.F.
Aerials and bases and full set of leads.

All for only £9. Carr. 25/-.

STANDING
WAVE METER
‘“L" Band.

Standing Wave
Measuring Test
Set.

. Only
Complete
set in fitted £1 4
wood carrying -
case includes: Bolo- Cavte 2]

meter assembly, power cable (operates from
115 volts A.C., 50-1,000 cycles), junction box
assembly, probe cable, slotted line assembly,
flexible line, flexi ble line couplet and a number
of connections : nd adaptors, fuses, wrenches,
Slotted line approx. 6in. long.
F-M. TRANS/RECEIVERS BC§20

Frequency range 20—
27.9 Mc/s. Crystal con-

trolled, op-
erating on
any two of

80 different
channels in
100 Ke/s.
steps. Aver-
age range 5-
10 miles.
Contains |4
valves, fila-
' ment plate,
alignment'meter, volume control, mike and ’phone
inputs. 6 and 12 volt supply unit and dry battery
case. Complete Station only £8/10/-. Carr.
20/-. U.S.A. hand set 20/- extra.
PORTABLE TRANS/RECEIVER No. I8
A self-contained Trans/Re-

(50-33.3 metres), Valve line-
up: 3 ARP-12. 1 AR-8. |
ATP4. Complete with aerial.
H.T. and L.T. meter and all
accessories, Weight 20Ib.
Size 8 x 10 x 17in. Brand
new only 80/-. Carr, 10/

LEAD ACID ACCUMULATORS
{unspillable). 2 volts 16 AH. Ideal
for 6 volts and 12 volts supply.
Brand new original cartons. Size

4in. x 7in. x 2in. 5 6 each.

P. & P, /6
P. & P. 3/6.
P. & P. 5/-.

3 for 15/-.
6 for 27/6

MUS. 9606
Only 13
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152/3 FLEET ST., LONDON E.C4

Business hours: Weekdays 9-6. Saturdays 9-1.

DEPT. B

Telephone: FLE 2833

AMPLIFIERS, STEREO AND
MONAURAL, BY:

YERDIK

ARMSTRONG

ROGERS

puLCl

V.H.F. TUNERS BY:
ARMSTRONG T.S.L.
LEAK DULCI
QUAD ROGERS, etc.

HI-FI SPEAKERS BY:
GOODMAN W.B.
PLESSEY T.S.L.
WHARFEDALE G.E.C.
LORENZ etc.

L0 2.9.0.9.6.0.0.9.0.0.0.0.9.09.6.8.0
DEFINITELY THE LAST FEW

At this drastically reduced price. The
famous R.C.A. orthophonic amplifier.
12-20 watt output. Distortion: harmonic
less than .1% at 10 watts/700 c.p.s. Noise
Level: 85 D.B. below rated output.
Frequency Response: within .2D.B.,
20/25,000 c.p.s., within .5 D.B., lOIGOOOO
c.p.s. Feedback: 40 D.B. total. Qutput
Impedance: 3.4 ohms, 7 ohms and 15
ohms. Spare Power: 395 v./45 M.A. and
6.3 v. 2.5 amps. for pre-amp, radio tuner
and tape amp. A.C. Input: 100/I150 v.
and 200/250 v. Valve Line-up: two
EF86, two KT66, one. GZ32. Dimensions:
165 x 8 x 73in. Welght 321b.

Complete with circuit and instructions
£|8/l9[6 plus 10/- crating and carriage.

£ 2.8.8.9.0.0.0.0.0.0.0.0¢.0.¢¢.0.8.2.9.91

%

SO
’H-’(*’(*’(******’(******

— — — ——— p— — ——— —— — — ——

I THE VERDIK :
“QUALITY TEN" |

| 10 watt push-pull ultra linear hi-fi amplifier

with hi gain pre-amp. Mic, radio, gram and
tape inputs, bass and treble controls. Beau-

I tifully finished. Control panelin gold lettering |

| on grey green. FuIIy guaranteed. Original I

p/I'ICe 23 gns. Our price £14/19/6. P. & Pkg.
7/é

BRAND NEW AND GUARANTEED
7in. reels of lZOOft P.V.C. base tape, 2l/-, plus
1/6 post and p
Sin. reels of 600ft P.V.C. base tape, 14/6, plus

I1/6 post and pkg.
4in. reels of 300fc. P.V.C. base tape, 9/6, plus
1/- post and pkg.

7in. reels of | BOth L.P. P.V.C. base tape, 32/6,
plus /6 post and pkg.

5%in. reels of I,ZOO&. P.V.C. base tape, 25/-,
plus 1/6 post and pkg.

Brand new E.M.l. 7in. take-up spc;ols in polythene

bag, 3/% each post free, 6 for 20/-.
The New American Audio Tape with plastic

base. Also supplied in green or blue at no extra
cost.

3in, reel 150ft. 6/—
4in. reel 300ft. 10/6
Sin. reel 600ft. 18/
7in. reel 1,200fc. 30/-

Post and packlng I/~ per spool.

HI-FIDELITY TAPE HEADS
Made by famous manufacturer. Brand new.
Upper or lower track, record/play-back, high
impedance giving up to 12,000 c.p.s. at 7% L.P.S.
output 5 m/volts at 1 KC at 74 L.P.S. Erase heads
low impedance.

Only 39/6 per pair. Post lf-. State upper or lower
track.
THE NEW BULK TAPE

‘““INSTANT *
ERASER
Can erase a spool of magnetic tape in a few

seconds. Demagnetises oxide deposits on tape
heads. Only 27/6, post.free.

ANOTHER SNIP FOR TAPE RECORDER
CONSTRUCTORS.

The new Collaro studio tape deck using 3
motors, 3 speeds at 1§, 31 and 7§ LPS.
will take 7in. spools, push button controls.
Well designed tape recorder amplifier {(not a
kit) for the studio deck, incorporating
Mic/Gram/Radio inputs, ext. loudspeaker,
super imposing switch, with matching knobs,
separately mounted mains transformer.
Frequency response 60-10KC 3DB at 7.5
LP.S., magic eye level indicator. Using
ECC 83, ECL82 and EM85 and Metal rectifier.
High flux 8% x 54 elliptical speaker. Assembly
instructions, The 3 units £28/19/6 complete.
Crating and insurance 17/6. Suitable Acos
mic. 40 for above, 25/-,

A repeat of our previous popular offer. The
Collaro Mk. IV tape transcriptor tape deck.
The Collaro tape pre-amp and powerpack.
The 2 items £30 complete. Crating and
carriage |7/6.

This offer for
limited period
only. Made by
famous manu-
# facturer.
Stereo amplifier
on compact chas-
sis, 3 watts each
channel, separate™ balance
and tone controls, volume
and switch, 3 ohm im-

pedance, designed for crystal pick-up, channel
reverse switch, separate power pack. Our price
£6/19/6. P. & pkg. 4/6.

A FEW SNIPS IN SPEAKERS

Brand new Perdio 2%in. speakers for transistor
constructors,

3 ohms, 5 chms or 25 ohms 19/6, 1/6 P. & pkg.
7 x 4 Elliptical speaker 30 ohms 19/6, 1/6 P. & pkg.
Sin. Hiflux heavy magnet speaker 16/6, 1/6

P. & pkg.
8 x 5 Hiflux heavy magnet speaker 17/6, 1/6
P. & pkg.

SPECIAL OFFER

For the Hi-Fi enthusiast—Collaro 4-speed
transcription motor and pfup using the new
TX88 Studio cartridge. Brand new. List
price £19/10/-. OUR PRICE £15/19/6.
Crating and carr. 12/6. Easily wired for
stereo to use Ronette stereo tfo cartridge.

BARGAINS IN PICK-UP CARTRIDGES

Brand new and complete with sapphire styli.
B.S.R. T.C.8, less bracket, 15/- each.
B.S.R. Hi-G, 37/l; with bracket, 17/6.

Acos Hi-G 59, with bracket, 17/6.

Acos Hi-G, with bracket, 17/6.

Starr LP and 78 dual stylus cartridge 15/-.

Post and packing 9d. extra.

(2) [4in. rectangular Tube, 6.3 heaters,

As used in many TV recelvers,
carr. 12/6.

ASTOUNDING TV TUBE OFFERS

All brand new in famous maker’s cartons.
aluminized 6.3 HRTS. .3A current; max. anode voltage 16 kV. U
price £17/5/-. OUR PRICE £8/19/6. Cratmg and carr. 15/-,

.3 amp. current; max. anode {4kV;

ion trap; external conducting coating; BI2A base. £7/19/6. Crating and carriage 12/6.
(3) Ferranti T12/44 12in. magnetic white fluorescence; 4 v.
Original price £17/15/-.

(4) Ferranti 9in. Tube, round white fluorescence, 4 v. heater, max. anode voltage 7 kV.
OUR PRICE £2/10/-, Crating and carr. I'l/6.

(1) 17in. rectangular
sual

heater; max. anode [0kV.
OUR PRICE £4/4/-. Crating and

ANOTHER OF OUR AMAZING SCOOPS

A snip for
the Constructor

Build this Cossor |48
Pocket 4 Tran-
sistor Superhet

Receiver.
Circuit descrip-
tion: 4 transistors
(OC44,

OC45,

QC45, OC72), two OAT70 diodes, two AGC
systems, coverage |90-550 metres. Power
output 30 mfws. Ferrite slab aerial, 2%in.
moving coil speaker, printed circuit, attrac-
tive tuning control knob, leatherette case
6 x 37 x l3in. All components including
theoretical and point-to-point diagram for
easy construction.

ONLY £7/19/6. Post & Pkg. 2/6, All parts
available separately.
9 v. PP4 battery 2/-.
nearly £20.

Maker’s original price

CONVERT YOUR T.V.

Limited number
of Cossor turret
tuners, 2 valvé
cascode R.F. am-
plifier using 7an7
valve, & freq.
. changer 8AB8,
outputfrom con-
verter, sound
10.1 Mc/s., vision
13.6 Mc/s. Fitted
with aerial panel,
fine tuning control. B and new in maker's carton
with full instructions and circuit. Origlnal price
7 gns., our price 39/6. P. & P. 2/-. Can be used
in sets made by Cossor, Argosy, Baird, Decca,
Murphy, Peto Scott, Philips, Philco, Regentone,
RGD and Stella. Available for London and Bir-
mingham channels.

SOMETHING NEW FOR
THE SERVICE MAN!
THE POCKET VALVE FILAMENT TESTER

Battery operated, it gives
instant check on radio and
TV  valves, pilot lamps,
fuses, continuity of circuit;
also built-in 7 and 9 pin
valve straightener. The
ideal precision instrument
for service engineer or
amateur constructor. Fin-
ished In grey hammer case
with gold panel. Fully
guaranteed and ready for
use. OUR PRICE 30/-.
Post and packing 2/-.

SOMETHING NEW FOR THE
CONSTRUCTOR

Etch your own printed circuits; complete kit
with instructions comprising 3 laminate sheets,
copper faced etching bath, 4 bottles, etchant,
resist solvent and cleanser and brush. 19/6
complete. P. & Pkg. /6.

BATTERY ELIMINATOR
House in two containers which are to replace
AD35 and B126 Batteries. MAY BE BUILT
FOR 37/6. Plus 2{- P. & P. Only suitable for use
with Dk96 Series valves.
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MINIATURE
UNISELECTOR
SWITCH. Two
banks of ten plus
home contacts one
bank continuous of
normal. 30 ohm
coil for 24 volt
operation. Brand
new, manufac-
turer’s  packing.
Price 22/6 each.
P. & P. 2/6, As
illustrated.

NEW CARPENTER'S
TYPE POLARISED
RELAYS. 2 x 9,500
turns at 1,685 ohms.
Price 22/6 each, P, &
P. I}-

Carpenter's, similar to
above, but type S5A48.
Coils | x 3200 turns at
100 ohms and | x 2000
turns at {45 ohms, 22/6 |
each. P. N LR
Bases for same 2/6.

{TeLeprone M= or)

SIEMENS H.S. RE-
LAY. Very latest ty
sealed. H96E. |, 00
ohms plus 1,700 ohms.
single C.O. contacts.
Brand new with fixing
clip. In maker's cartons.
Price [6/6 each, plus
t/-P. &P.

Siemens sealed similar
relay to above, but
2.2 ohms plus 2.2, ohms.
Minus clips, 126 each.
Plus {/- P. & P.

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each.
Operating current
minimum 140 micro-
amp., nominal 400
microamp, maximum
8 milliamp. One
pole two way, or,
centre stable. Two
way contact current 100 mA. at 50 V. A.C, or
D.C. Size 14 x § x }in. Price 22/6 each.

A VERY SUPERIOR BRAND NEW
RELAY IDEAL FOR MODEL WORK.
7,000 ohms coil.  Will pull in at 750 microamp.
and out at 450 microamp. Change-over,
platinum contacts. Vacuum sealed, will there-
fore not be affected by oil, moisture or water
and never needs adjusting. Weight 2§ oz
Price 18/6. P. & P. 1/-.

U.S.A, 27-voit 4-pole CHANGE-OVER
RELAYS. Brand new and boxed, 5/6 each.
P. & P, 6d.

ROTARY RELAY. 12 volt. Heavy duty
change-over contacts and one low current for
external circuit, plus one break set. Price 7/6.
P. & P _1/6.

NEW WIRE WOUND RHEOSTAT ON
CERAMIC. 58 ohm. 50 watt, complete with
instrument knob. Price 8/6. P. & P. 1/6.

W. W. RHEOSTAT, New,
25 watts. Price 7/6. P. & P. |/6.

3.5K or SK

EX P.O. MAGNETIC COUNTER. 3
ohms type for 4-}/6 voit D.C. operation. Price
6/6 each. P. & P. If-.

AS ABOVE 500 ohm for 24/36 volt D.C.
operation, Price 6/6 each. P. & P. |/-.

MAINS POWER
SUPPLY UNITS
Potted and sealed
transformer and
choke. by famous
maker. Mounted on
metal chassis 6§ x
74in., complete with
S$Z4 rectifier valve
and full smoothing.
Input tapped 220-23C-240 volts.
Output: 300 V. D.C. at 100 mA.

6.3 V. A.C. at 4.5 amp.

6.3 V. A.C. at 2 amp.
Rectifier supply 5 V. A.C. at 3 amp. Very
conservatively rated. Price 42/6 plus P. & P. 6/6

DESK

TELEPHONE

HANDSETS
Brand new {perfect)
complete with two-
way calling system
{buzzer), internal
battery. Alt ready
for 5|mp|e two-wire
connection. Price
£3/5/- each, or £6/5/- the pair.
unit,

P. & P, 3/6 each

BRAND NEW FREQUENCY
METERS manufactured by
Crompton Parkinson. Calibra-
ted 45 cycles to 55 cycles per
second. 6” dial. Panel mounting
type. In original manufacturers’
boxes. PRICE £10.15.0 each.
Postage 3/éd.

AUTO TRANSFORMERS.
down,
New.
500 watt type £3/3/- each.
watt type £4/4/- each.
watts, 19/6 each.

Step up, step
110-200-220-240 v. Fully shrouded.
300 watt type £2(2/- each. . 2/6.
P. & P. 3/9. 1,000
P. & P. 6/6. Also 60

Plug P. & P. 1/

LABORATORY
PRECISION
VOLTMETER.
Brand new in

Moving tron instru-
ment reading D.C

or A.C. 0-160 volt
on 8 in. mirror
scale.

Accuracy 2%
P. &

£4/19/6 each.
P. 3/6.

BRAND NEW SOUND
POWER OPERATED EX
ADMIRALTY HEAD
AND BREAST SETS. Two
such sets connected up will
provide perfect intercomm., ¢
no batteries required. Will
operate up to ¥ mile.
Original manufacturer's
boxes. Price 17/6 each, plus
P. & P. 2/-; or 32/6 per pair.
P. & P. 3/-.

MUIRHEAD PRECI-
SION, 4 bank, | pole 24
position Stud Switch, Heavy
duty contacts. Brand new.
Original boxes. Price 17/6
each. P. &P, {f-

CERAMIC PRECISION
SWITCH. 2 pole, 6 way, 4
banks New in manufac-
turer's boxes. Price 10/6.
each. P. &P, /6.

MINIATURE INSTRUMENT
FIERS, Bridge Type | milliamp.
perfect, 7/6 each.

RECTI-
Guaranteed

8-day clockwork
Time Switch.
Contacts 24 amp.,
230 volt, 24 hour
phase, } hour divi-
sions, allow setting
{or one make and

one break to be
made every 24
hours, complete
with key. Used
but guaranteed
perfect. Price 27/6
each. P. & P. /6

|

polished teak case.|

METERS GUARANTEED PERFECT
Charging Types

2} amp. D.C. M.L. 2in. fl. rnd. 7/6
S amp. D.C. M.1. 24in. fi. rnd. 11/6
7% amp. D.C. M.1. 3{in. proj. rnd. .. 12/6
9 amp. D.C. Hot Wire W.R. 24in. fl. rnd 616

Voltmeters

12 v. D.C, M.C. 2in. prol. rnd. 8/6
20 v. D.C. M.C. 2in. fl. sq. ... 96
25 v. D.C. M.C. 2in. fl. rnd. 76
30 v. M.1. 3in. proj. rnd. 10/6
40 v. M.C. 2in. fl. sq. 916
150 v. D.C. M.C. ft. rnd. 1'|n L i0/6
250 v. A.C. rectified moving Coillinear

scale 3%in. fl. rnd. ol 35/
300 v. A.C. M.I, 24in. fi. rnd. 22/-
400 v. A.C. M., 4{in. fl. rnd. 35/-
Milliammeters
t mA. M.C. 24in. fl. rnd. ............... 2§/-
2 mA. M.C. 2iin. fl. rnd. | 14/6
5 mA, M.C. 2in. round .. 12/6
30 mA. M.C. 24in. fl. rnd. . 96
500 mA. M.C. 2{in. fl. rnd. . 9/6
Mlcroamp
50 microamp., scaled 0-100, M.C.

24in. fl. rnd. ... 42/6

T rad.

200 microA., M.C. 1}'"‘\
{calibrated 0—50) -
50 microA. 24in. squa

3 scales
500 microA. M.C. Zin. rnd.’

Postage on all meters |/- each.

TRIPLE RANGE VOLTMETER. 0-5,
25-250 v. D.C. M|C 3fin. meter 3in. scale,
mounted in bakelite carrying case 74in. x
4%in. x 3in., complete with handle and test
leads, 27/6 each. P. & P, 2/-.

TWELVE
PLATE F.W.
BRIDGE CON-
NECTED RECTI-
FIER mounted on
200250 wvolt A.C.
input transformer.
Output 36/40 volt
D.C. at 1.2 amps.
New, perfect, Price
i6/6. P. & P. 3/6.
BRAND NEW
SELENIUM FULL
WAVE BRIDGE
TYPE RECTIFI-
ERS, in manufac-
turer's original pack-
ing. D.C. output 36
v. {0 amp., made up
of 12 x 110 mm, dia,

plates. These fitted
in cooling funnel
{removable). Size

I4in. x 8in. x “in.
Price 45/-. P. & P.
3/3.

LATEST MOST
MODERN TYPE
OF EX W.D

MINIATURE
HEADPHONES
As iliustrated. Brand
new low impedance.
Price 10/6 plus P. &
P. if6.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING!

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C2. Tel: GER 0576
ALL MAIL ORDERS: (Early Clasing Thursday.)
47-49 High Street Kingston-on-Thames
Telephone: KINgston 4585
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BENTLEY ACOUSTIC CORPORATION
The Valve Specialists

Telephone: PRIMROSE 9030

\WIRELESS WORLD

May, 1960

LIMITED

38 CHALCOT ROAD, LONDON, N.W1

Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.

TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVIC

E ACCEPTED UP TO 3.30 P.M.

0A: AUG 106 | 6SA7GT 8/6 | 12K56 1%/11 | 83 .. 15~ | DLy - | ECL82 10/6 | EZ8L - PCF82 11/8 | Ul9 .. 30/~ UL44 26/8 | GD6 e
gé‘g };’)g gAVg 12/ 68L7GT 85- 12K7GT é/& 83V 12/6 | DL810 10/8 | ECL83 19/8 | FC4 15/~ | PCL82 12/6 | U22 .. 8/— | UL46 14/8 | GD8 8
0Z4 .. 8/- | 6BSG 4/8 | 68N7GT 6/6 | 12K8GT14/- | 8642 15/~ | DM70 7/8 | EF22 14/~ | GUs0 25/- | PCL83 11/6 | U24 29/10 | UL84  8/6 | GDS 716
1A5 .. 8/- | 8BAG  7/6 | 68Q7GT 9/- | 12Q7GT 6/6 | 150B2 15/~ | EA50 2/- | EF36 8/- | GZ30 10/6 | PCL84 12/6 | U26 .. 10/- | UM4 17/3 [ GD10  7/8
1A7GT21/11 | 6BEG 7/8 | 6U4GT 12/6 | 128A7 8/6 | 185BT 33/2 | EAT76 9/8 | EF37A 8/- | GZ32 12/- | PEN36C U3l .. 9/6| UMS0 15/3 | GD11 78
1C5 .. 12/8 | 6BG6G 23/3 | 6UsG  7/8 | 128K7 8/6 | 185BTA33/2 | EABCS0 9/- | EF39 5/6 { GZ33 18/11 10/6 | U3s .. 26/86 | URIC 9/-= | GD12  7/6
D3 .. 8/~ | 6BHE 8/- | 6V6G 7/- | 128Q7 12/6 | 807 .. 7/6 | EACOL 7/ EF40 15/- | GZ34 14/~ | PEN45 19/6 | U35 ,. 26/6 8 26/6 | OAT0 4)-
1D6 .. 10/8 | 6BJ6 7/6 | 6V6GTG 8/~ | 1487 27/10 | 4033L 12/6 | EAF42 9/6 | EF4l  9/8 PEN38323/3 | U37 .. 26/6 18/7 | OA7T8 4~
1H5GT 11/- | 6BQ7A 15/- | 6X4 .. 6/6 | 19AQ8 10/8 | 5763 12/6 | EB34 2/6 | EF42 11/6 PEN46 7/6 |U43 .. 9/6 | U¥Y21l 18/8 | OA79 4/-
iL4 .. 6/- | 6BR7 23/3 | 6X5GT 6/~ | 19BG6G23/3 | ACGPEN?/8 | EB4l 8/6 | EF50(A) 7/- | HL23 10/6 | PL36 14/~ | U45 .. 9/6 | U¥4l 7/6 OAS81 4/-
1LDS 5/- | 6BW6 10/6 | 6/30L2 10/~ | 20D1 15/3 | ATP4 5/~ | EBS1 5/6 | EFSO(E) 5/- | HVR2 20/- | PL38 26/6 { Us0 .. 8/- | U¥85 7/- | OA86 8-
1LN5 5/- | 6BW7 7/- | 7B6 .. 21/3 | 20F2 26/8 | AZ31 10/- EBC33 7/- 84 - | HVR2A 6/- | PLSl 12/6 | Us2 .. 8/8 | VP47) 15/- | OA91 8-
IN5GT 11)- | 6BX6 7/- | 7B? 8/6 | 20L1 26/8 | AZ41 13/11 | EBC41 8/8 | EF73 10/6 | ET2 5/~ | PL82 8/- | U76 .. 6/8 4B 23/3 | OC16  54/—
1R5 .. 7/6 | 6C4 .. /- | iC5 .. B8/- | 20P1 26/8 | B36 24/7 | EBC81 8/- | EF80 - | KT33C 10/- | PL83 9/- | U107 16/7 | VP23 6/6 | 0C44 26,—
184 8/- | 605G.. 6/6 | 7¢6 .. 8/- | 20P3  23/3 | BLE3 7/6 | EBF80 10/- | EF85 7i- | KT36 29/10 | PL820 18/7 | U191 16/7 | VR105 /- | OC45 231—
185 .. 7/6 | 6CD8G 36/6 | 7H7 .. 8/- | 20P5 23/3 | CBL31 233 EBF8313/11 | EF86 12/6 | KT41 26/6 | PM24M 21/3 | U251 14/- | VR150 9/- | OC65 22,—
1T4 .. 6/- | 6CH6 12/6 | 787 .. 10/6 { 25A6G 11/- | CCH35 23/38 | EBF8Y 9/6 | EF89’ 9/- | KT44 15/ | PX4 10/8 | U281 18/11 VT301 6/~ | OCG6 2210
1U4 .. 12/8 | GES 12/6 | 7Y4 .. 8/~ | 25L6GT10/- | CL33 18/3 | EBL21 28/3 | EFel  5/6 | KT61 12/6 | PX25 59/8 [ U282 22/7 | W76 8/6 | OC70 141-
1U5 .. 10/— | 6F1 .. 26/6 | 8D3 .. 5/6 | 2524G 9/8 | CV63 10/6 | EBL31 23/3 | EF92 KT63 7/~ | PY3l 16/7 | U301 23/3 77.. 5/6 | 0C71 1 T
2X2 .. 4/8 | 6F6G  7/- | 9BW6 15/3 | 2525 10/6 | CY1 18/7 | ECa2 5/6 | EF97 13/3 | KT66 15/- | PY32 17/11 { U329 14/- | WBIM 6/- | OC72 17/~
3A4 .. 7/- | 6F12 5/6 | 10C1 12/~ | 25Z6G 10/~ | CY31 16/7 | EC54 6/~ | EK32 KTws6l 8/- | PY80 7/6 | U339 18/7 | X31 .. 26/6 | OC73 20
8A5 .. 10/7 | 6F13 11/8 | 1002 26/6 | 278U 19/11 | D1 .. 3/- | EC70 12/8 | EL32 5/86 | KTW62 8/- | PY81 8/~ | U404 8/6 | X41 .. 15/- | TSL 1
3B7 .. 12/ | 6F32 10/6 | WOF1L 17/8 | 28D7 /- | D15 10/6 | EC92 13/3 | EL33 12/86 | KTW63 8/~ | PY82 7/~ | US0L 28/10 | X61 .. 12/6 | TS2 21/~
3D§ .. 5/- | 6F33 7/6 | 10F9  10/6 | 30C1 8/~ | D43 .. 17/3 | ECC31 15/— | EL34 15/~ { KTZ41 8/- | PY83 - 9/68 | UABCS0 8/~ | X63 .. 10/- | TS3 24
3Q4 .. 7/6 G6 ¢ | 10LD3 8/6 | 30F5 7/- | D77 .. 5/6 | ECC32 10/6 | EL38 26/6 | KTZ63 10/6 | PZ30 19/11 AF42 X65 .. 12/8 | T84 84//—
3Q5GT 9/6 | 6H6GT 3/6 | 10LD11 30FL1 10/- | DAFS1L 7/8 | ECC33 68 | EL41 9/- | L83 .. 6/~ | QP21 7/- | UB41 12/-] X68 .. 12/6 | T87 35/~
384 .. 7/8 | 6I5G 5/ 15/11 | 30L1 8/- | DAF96 9/- | ECC34 24/7 | EL42 13/11 | MUl4  §/- P25 /- | UBC41 X76M 14/- | TRS 40/
8v4 .. 7/6 | 6J6 .. 5/8 | 10P13 15/6 | 30P12 8/ DD41 13;11 | ECC35 8/8 | EL81 12/6 | MX40 15/- | Q8150/15 UBC81 11/4 § X78 .. 21/3 | T89 80/-
5R4GY 17/8 | 6J7G 8/~ | 10P14 19/3 | 30P16 8/— FG6 /- | ECC81 8/- | EL84 8/ N37  19/11 I UBF80 -1 X79 ., 2Y3 { TB138 24/-
5U4G 8/8 | 6KBAT 8/~ | 1248 8/6 | 30PL1 11/6 | DF70 16/~ | ECC82 7/6 | EL85 13/11 | N78 19/11 | R12 .. 9/6 | UBF89 9/6 | XD(1.5) 8/6 | T814 21/~
5V4G 11/- | 6K7G 5/ | 12AC6 15/3 | 35A5 21/3 | DF91 6/- | ECC83 8/- | EL91 5/~ | N108 19/11 18 .. 14/~ | UOCB4 14/7 | XFG1 18/- | T817  30/-
5Y3G 8/- | 6K8G 8/- | 12AD6 17/3 | 35L6GT 9/8 | DF96 9/- | ECC84 9/8 | EL95 10/8 | N308 20/7 | R19 16/11 { UCC85 9/- | XFY12 9/8 | XAl01 23/-
5Z3 .. 18/6 | 6K25 19/11 | 12AE613/11 | 35W4  7/6 | DF97 9/- | ECC85 8/8 | EM34 10/- | N339 29/10 6 .. 12/- | UCFS0 16/7 | XFY34 17/8 | XA102 26/—
574G 1/8 | 6L1 .. 23/3 | 12AHS 12/6 | 35Z3 10/8 | DH63 8/~ | ECC8823/11 | EM71 23/3 | OA70 4/- | 8P41.. 3/8 | UCH42 9/6 | XH(1.5) 6/6 | XA103 15/
648 .. 10/- | 6L6G 9/8 | 12AT6  7/8 Z4 6/6 | DH76 6/6 | ECF80 11/8 | EM80 9/8 | 0A8] 4/ 8P6l  3/8 | UCHS8L 9/6 | Y63 .. 7/6 | XAl04 18/
6AB8 10/6 | 6L7GT 12/8 | 12AT? 8/- | 36Z5GT 9/- | DH77 8/8 | EcFs2 lo/6 | EM8L 9/ | OC7T1 14/~ | 8U25 28/8 UCL82 11/8 | 263 ., 10/8 | XB102 10/~
BACT 8/6 | 8L18 13/~ | 12AU6 23/3 | 43 .. DK40 21/3 ECH21 23/3 EMB4 10/8 | OC72 17/- | 8U6l 9/8 | UCL83 19/3 | 266 .. 20/— | XB103 14/
6AGH 8/8 | 6L19 23/3 | 124U7 7/ 50C5 12/6 | DK91 7/8 ECH35 9/6 EN31 37/- | PABCSO0 T41 .. 23/8 | UF41 8/- | 277 .. 5/6 | XB104 10/-
8AK5 8/~ | 6LD2016/11 | 12AVe 12/7 | 50CD8G36/6 | DK92 10/8 / EYsl 9/8 13/11 | TP22 15/- | UF42 12/6 X0101 16/-

N7 .. 8/- | 12AX7 8/- | 50L6GT 9/6 | DK96 9/- | ECH42 10/6 | EY83 16/7 | PCC84 8/- | TP25 19/6 | UF80 10/8 | Transistors | XC131 17/
6AL5  5/8 /

. 6P25 12/6 | 12BA6 8/~ | 53KU 19/11 | DL6é 15/~ | ECH81 9/- | EY86 10/~ { PCC85 9/8 | TYSGF 13/3 | UF8s 10/8 | and Diodes XCl41 44/-
BAMY  5/8 | gpug  26/8 | 12BE6 10/~ | 72 .. 4/8 | DL68 15/~ | ECHS3 EZ40 7/6 | PCCS823/11 | Ul2/14 12/~ [ UFS6 17/11 | GD3  7/8 | XCl42 55/—
6AQ5  8/6 | 6Q7G 8- | 12BH7 21/3 | 78 .. §8/86 | DL92 7/8 13/11 | EZ41 716 | PCC89 14/~ | Ul6 .. 12/- | UF89 - | GD4 7/6 | XD901 26/9
6AT6 88 | 6B76 10/~ | 12J7GT10/8 | 80 .. /- | DLe4  7/6 | ECL80 10/6 | EZ80 7/~ | PCF80 8/- | U18/20 9/- 'UL4l 9/-(GD5  7/8 [ X8101 40/
Terms of business:—Cash with order or C.0.D. only. Latest catalogue of over 1,000 different valves. also All valves boxed, fully guaranteed, and new manu-
Pos'vll"cdmg c;a(;*geu "ﬁd W;l‘:'em- O'I‘lel" ‘“"J £3, pl::s't: metal rectlfiers, volume , electrolytic d s, facturers’ stocks or government stores surplus.

. 0. D, N . arce! naure: agalns
:;::mge h? tmnsi’t foer‘thli extra yvse are open for pegsonal transistors, germanlum diodes, valve holders, and Hivac First grade goods only, no seconds or rejects. Please
shoppers. Mon-Fri. 8.30-5.30, 8ats. 8.30-1 p.m. miniature valves, with full terms of business, price éd. enquire for any type not listed. 8.A.E. please.

ATTENTION:

OWNERS OF TAPE RECORDERS

Here is an opportunity to learn
foreign languages with your tape
recorder. Full elementary courses

in ltalian, Spanish, German, French
Full
together with instruction book 29/6.

and Russian. recorded tape

Trade enquiries invited

Please apply for explanatory leaflets to your

nearest retailer or direct from

FISHER ELECTRONICS CO. LTD.,
NATIONAL HOUSE,
WARDOUR STREET, LONDON, W.I.
Telephone : REG 7597

BENSON'S BETTER BARGAINS

POWER UNITS. Input A.C. 115/250 v. Outputs: D.C. 330 v, 120 mA.
and 6.3 v. A.C. twice. Potted trans. and LF choke, new (post 3/6),
30/-. Input 230 v. A.C. Outputs: D.C. 350 v. 80 mA., A.C. 8.3 v. Valves:
807, EA50, EF50, 5Z4G, 25/-. MONITOR 56, comprising Indicator
248 and Power Unlt 675. Valves VCR138a, 3/EF50, 2/ECC33, 5/EF55,
EF37A, 6V6, 3/EAS0 and 2/5U4G, VU120A. Two units each 12x9x
18in., black finish. 230 v. A.C. input, with 18-way Cable and mains
cable, with circuit, Cathode probe unit extra, 17/6. £8/10/~ (Rail 20/-).
RELAYS (Contactors), two heavy-make contacts: 12 v. or 24 v. either
3/6. INDICATORS type 277, with 1lin. C.R.T., 4/VRS1, 2/VR92, 37/6
(p.p- 3/6). Type 101, with VCR530 (6}in. Blue, magnetic. Octal base),
and 2/EB91, 2/EF91, 2/R10, new cond., 30/- (Post 7/-). Type 1, with
VCRX263, 2/EF52, 5/6]6, 1/6V6, 1/EY51, 2/EB91, 3/EF91, RF EHT
Generator and 28 kc/s. xtal, 45/- {Rail 7/8). Type 97 with VCR517, 10
valves, 30/- (Rail 7/6}), HEADPHONES, CLR, 7/6. CR100 Noise Limiter
assemblies, with valve, 3/6. NEW M.C. METERS, 3iin. round flush,
50uA, 70/-; 200uA ., centre zero, 50/-; 1mA., centre zero, 45/-; 1 mA.,
55/-; 2kin. 1 mA., 22/6; 2in. 200 mA., 300 mA._, each 8/6. 23in. M.1. 20 v,
A.C, 8/6; 300 v. A.C. 2lin., 15/-. VIBRATORS, Mallory G634C 12 v.
4-pin, 7/6; 8 v. 5-pin reversible, 7/6. R1155B, good condition,
tested with handbook, £7/10/- (Rail 10/-). SCR522 Modulation
or Driver Trans., either 7/6. RIVES: slow-motion Admiralty
200 : 1 ratio, scaled 0-100, §/6. R1155 8.M. ** N ” type, new. 10/6.
VIBRAPAK, 6 v. D.C. to 250 v. 60 mA., smoothed case, 22/6.
12 v. to 250 v. 60 mA., 21/- (p.p. 3/6). DYNAMOTORS (post 3/6).
12 v. to 250 v. 60 mA. and 6.3 v.2.5 A, 11/6; 6 v. to 250 v. 60 mA., 11/6.
ROTARY CONVERTERS, Input 24 v. D.C. Output, 50 v,, 4 a., 50c/s.,
40/- (Rail 7/6). CATHODE RAY TUBES, New; VCR 139A or VCR 138,
each 30/-; Potentiometers, miniature wirewound, 6, 1002, 600 ¢,
1k and 2K, each 1/-. CHOKES, LF 10H 200 mA., 8/6; 9H 100 mA., §/6;
Potted 10H 100 mA., 7/6; “C” 5H 400 mA., 10/6. R.F.27, good cond.,
18/- (p.p. 3/6). METAL RECTIFIERS, 240 v.100 mA., 4/-; 240 v. 30 mA.,
3/6; 600 v. 30 mA., 5/6; 240 v. 80 mA., 5/6; 1,000 v. 30 mA., 7/6.  Mic
inserts, G.P.O. carbon, 2/6. CONTROLS Camera Type 35; a timing
device, new (Post 3/8), 10/6. TRANSFORMERS, input 230 v. Output
63v.,15A.,6/9;3A,8/6;1A ,and3 A, 8/6;325v.,20mA. and 6.3 v.
1A, 8/6. Input110/240v. Output 1860 v. 4 mA,, 8/6; Input 110/240 v.
Output 4v.,14 A.and6.5v.1A,, 8{6. Input 230 v. Output 300-0-300 v.
200 mA., and 4 v. 2 A, twice, 15/-. Input 230 v. Output 70/75/80 v, 4A.,
45/-. 100 yd. reels 10/.010, wire, glass insulation, 12/6. LIST AND
gNQUI}FIES S.A.E. please. Terms, C.W.0. Postage extra. Immediate
espatch.

Callers & post: W. A. BENSON (W W), 136 Rathbone Road, kiverpool, 15.
Callers: | SEF 6853
SUPERADIO (Whitechapel) Ltd.,116 Whitechapel, Liverpool, 2. ROY 1130
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—RADIO CLEARANCE LTD.——

‘TRADE
ENQUIRIES
INVITED

27 TOTTENHAM COURT RD., LONDON, W.I
The oldest Component Specialists in the Trade

Telephone:
MUSEUM 9188
EST. 30 YRS.

ELECTROLYTIC CONDENSERS—WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND.

ABBREVIATIONS : C. Clip mounting tag ends. P. Prong mounting. T. Tag ended. S. Sleeved. W. Wire ended
PC. Printed Circuit. R. Reversible polarity. M. Moulded with wire ends.
SINGLE Capacity Wkg. Capagity Wkg, Capacity Wkg.
. S (Mids.) Volts sze Type Price (Mfds.) Volgs Size" Type Price {Mids.) Volts  Size* Type Price
Capacity Wkg. . . 64 350 1x3 O 113 124 28 275 1x2 P 1/8 1004+100 300 1ix3 P 3/~
(Mids.) Volts Size® Type Price 7% 12 ix1ly C 104, 186+ 18 150 ix1} T/8 /- 1004200 25 1x2 P L/-
1 275 tx1lf W8 1/~ 80 450 1j w8 /68 18+ 18 275 1x2 P - 1004200 250 1lix4} C 16
2 12 13/32x1 M 1/a 100 6 13/32x1 M 14 184 16 330 1x2 CB /- 1004200 275 lix4} C /=
2 275 x1} W 1/- 100 12 x1f w/s /= 16+ 18 450 1x2 W8 - 100+250 275  1lix4f C J~
4 150 x1} T/8 1/~ 00 2 xl} W 9 204 10 450 1x3 € /- 1004300 275 1§x4 C =
4 150 x1l} W 1/- 100 25 x13 /- 20+ 20 275 1x2 P /- 100+400 27 2x4} © &
g 22(5) x ﬁ &stw/s %1/5 %gg %g x lli &s /g §o+ g,g :58 ix 3 ;v /6 150+ 30 330 1ix4 C b
X or’ 2 X I 0+ 1 x3 -
8 150 x1i T  10d. 100 270 ix2 © = 244 24 350 1ix2 © i TRIPLES Etc.
8 200 x1li W 1/- 100 275 1x3 © /8 254 25 800 1x2 P 8 8+8+8 350 1x2 P /-
8 250 x1} WorW/B1/- 100 275 1x3 P8 2/ 30+ 30 150 ix1i w/s L/~ 16+8+4 275 1x2 P /6
8 275 x1} W 1/3 100 3850 1x3f PC 3/- 324 32 150 1x2 © /- 16+16+4 W 1x2 C /6
8 350 x2 P 1/8 150 25 fx1} W 13 32+ 32 150 1x2 W8 = 16+16+16 275 1x2 © 19
8 450 x1} w/8  1/11 150 130 1x3 W8 1/~ 32+ 32 150 1x3 P 10d. 20+15+15 450 1x3 P8 3/8
8 750 ixd} € /6 200 6 x1 M 1/4 32+ 32 250 1x24 PC 8 20420+ 20 250 1ix2 P =
10 4 13/32x1 M /4 200 12 x1} W 1/ 324 32 275  13x2 C 2/6 25+25 425 25 1x2 ©f8 -
10 15 x1} T/8/R 1/8 200 25 x1] T 10d. 324 32 26 ix2 ¢ 2/6 30+30+30 275 1Hx2 P 2/6
10 2% x1} T/8 /3 200 35 x1§ o8 10d. 32+ 32 350 1ix2 C/8 3/~ 32+8+8 275 1x2 P J—
10 200 x1} 13 200 276 1ix3 C 2/- 32+ 32 350 1x3 P8 /- 32418425 200/25 1x2 P 1-
10 450 x2 W 9 250 [ 1x2 ©/8  10d. 32+ 32 450 1}x3 W/B  4/6 3243242 275 1ix2 € /-
12 25 13/32x1 M/R 16 250 12 x1l§ W 1/~ 40+ 20 180 1x2 P 10d. 324+32+6 275 1ix2  ©C /6
18 150 x1} T/8 [- 250 25 x1} T 1/- 40+ 40 150 1x3 P 104. 3243248 250 1§x2 C /=
16 275 x2 T 10d. 250 25 x1} W 1/3 40+ 40 275  1{x2 C /6 32432425 276/25 x3 C /-
18 350 x2 P /- 250 50 x2 C 1/8 40+ 40 300 1x2) PC/8 /- 32432432 350 1ix2 C /-
20 ] x1l} W8 1/~ 250 150 1ix3 P 1/- 40+ 40 450 1§x3 W 3/- 324200450 275 1gx4 © /=
o 12 13/33x1 M 1/4 400 6 1x2 PR 8d. 50+ 50 150 1x2 ¢ /- 32+300+70 276 1ix4} C /-
20 150 §x1 T 104. 500 [ ixl} T 10d. 50+ 50 200 1x3 P 1/~ 40+30+20 150 x2 O /-
20 450 1x2  W/B /9 500 6 1x2 C 8d. 50+ 50 250 1jx2 P /- 40+40+12 275 1§x2 C 2/8
25 12 13/32x1 M/R 8 500 12 ix13 T 1/- 50+ 50 276 1lix2 P 19 40440420 275 1fx2 P -
25 26 13/32x1 /4 500 12 Ixlj W 1/3 50+ 50 276 1§x3 © 18 40440420 300 1§x2 P =
25 25 xi W 1/6 500 12 1x2 C 8d, 504 50 273 1x3§ PC 19 40+40+32 2715 1§x2% PC 3/-
25 50 x13 T /- 500 25 1x2 C 1/6 50+ 50 300 1ix2 O© /- 40+80+20 450 x3 P /-
25 50 xl} W i/9 5000 6 1x2 C 3/- 50+200 275 1ix3 C /8 50424424 275 1§x2 P /-
25 350 xly W 1/9 6000 6 11x3 C/8 3/8 604100 275 1§x3 P /8 50+50+6 275 1j}x3 P -~
32 276 x2 P 1/8 8000 8 1}x3 ©/8 4/- 80+100 350 1ljxd4} C /6 50450410 150 1ix2 C /-
40 150 x2 W8 8d. DOUBLES 80+200 275 lixdf C /6 80+300+430 275 1ix4} C /6
40 350 x2 P 19 80+250 275 1lixdj © 6 100+40+40  450/50 1§ x4} P  4/6
50 6 13/32x1 M /4 8+ 8 350 1x2 ¢ 2/3 80+300 276 1ix4 C /6 100+100+50 300 1§4x3 P 4/
~/ 80 12 13/33x1 M/R 16 8+ 8 450 x2 W 2/9 100+ 65 250 1jx3 P /- 100+100+200 275 1lixd4t C 4/8
,&gg 12 xi W 16 8+ 8 450 §x1§ W/  @/- 100+100 12 1x2 C /- 100+250+250 2756 2x4} © /=
25 x} W 18 8+ 18 450 1x1} W8  3/6 1004100 2512 1x2 P - 100+400+16 275 13x4} © I=
50 50 x1y T 3 104+ 10 450 1x2 W/8 2/8 100+100 275 1jx3 € 2/6 1004400432 14 x4t C b/~
go g;g "x32 '}‘V/S /9 %§+ }g g;g ixg 5 %,//6 1004100 300 Hx3 P - 40+20+10+10 350 14x2 C 3/
0 x 2/= + x - .
64 275 1x3 P 18 12+ 24 276 1x2 € 18 All voltages quoted are WORKING.
Line up ECC83-ECL82-ECL82, including valves, drilled chassis, 3 ganged potentio- £3 |9 6 cannot be
meter with gilt escutcheons, 2ll other components, circuits and layout diagrams at 0 9 repeated.
Ask to see and hear a working model in the shop—You will be amazed !
MOULDED TROPICAL PAPER CONDENSERS SWITCHES ROTARY
Small, pon-inductive, insulated, high-grade Capacltors Size 1fyin. dia.-in, spindles. Price 2/11 each.
o Ty i3 TRANSISTOR COMPONENTS 1 pole 10 way. 1 pole 12 way. 2 poic 2 way. 2 pole 5 way.

150 7. Wkg .15 Mfd. 5% 10d. .22 Mfd, 10% 9d. 1 bid. 10%
3. 9 0. 250 v. Wke., .068 Mid.
-9d.

1/
Wkg., 680 pF., 1,000 pF., 1,600 pF., 2,200 pF
3,300 pF. 84, 5,000 pF 6,800 pF., .01 Mfd. 9d. each. 8200
d.lOd each. .047 Mid. 2%, .
Mfd. 1 1d. & 1/2. .2 Mfd. 5% 1/5.- 25
Mrd. 1/6. .5 Mfd. 1/3 & 1/9. 750 7. Wke., 470 pF. 10%, 820
PF., 1,600 pF., 2,000 pF. 8d. each. 5,000 pF., 8,800 pF. 9d.
each. .022 Mtd. 10d. 1,000 v. Wkg., 1,500 pF, 9d. 6,800 DF.
d. 01 Mfd., 1,500 v. 1/=. .12 Mfd., .15 Mfd. 1/1 each.

VALVE HOLDERS

4 pin UX. 7d. 5 pin Brit. Pax. 2d, 7 pin Brit. Pax. 3d

7 pin Brit. Amp. 4d. Int. Octal Pax. 3d. Mazda Ooctal
Pax. 3d. Loctals Amp. 6d. B7@ Pax. 6d. B7G P.T.F.E.
g8d. B7G Cer. with saddle and valve retaining epring 1/-.
BSA Pax. 44, BSA Amp. 6d. B8A Cer. 8d. BSA Pax. gd.
BSA Cer. 10d, B9A Cer. with saddle and valve retaining
spring 1/-. BY9A ceramic with skirt 1/-. A printed clrcul(.
10d. B7G Valve Cans 8d. EY88 High voltage holders 1/3.

SUB MINIATURE ELECTROLYTIC CONDENSERS
Mont with sleeves, all at 3/3 each.

mid. 15 v, .5 mfd. 50 v., 1 mid.
m'd 6v. 15 v. 70 v., 4 mid. 12 v.,
5 mfd. 25v.,6mld.3v.6v..8mid. 3v.6v.15v.
30 v. 10 mid. 6 v. 26 v., 16 mfd, 3 v. 6 v. 30 v.,
20mid, 16 v.. 25 mid. 12v.,, 30 mid. 3v. 6 v. 12 v,,
50 mfd. 6 v.

SUB MINIATURE TRANSISTOR COILS
8et of 3 1.F. Transformers 470 Kc/s pius Oscillator

¢oil.

As apecified for Mazda Circuits 23/@ complete.

As specified for Mullard Circuits 23/8 complete.
WTC oscillator Colls for Jackson or Plessey Gang
4/6 each, WTC 470 ke/s. LF. Transformers
each, 7/6 pair.

SUB MINIATURE CARBON POTS
5K, 30K, 220K. 330K, 1M, 2/- each. 35M with
switch, 4/@. 5K, 1/8. 500K preset 1/-. 1M Tran-
sistor Pots, 2/-. 5K Transformers Pots, 1/6.

SUB MINIATURE METALLISED PAPER CON-

4/~

VARIABLE GANG CONDENSERS

Twin Gang 20 pF. Ideal for F.M. 2in. x 1fin. x lin. 2/-,
Twin Gang .0005 MFD. 2jin. x 2in. x 13in. S8pindle

. 4/~
MIﬁﬂ. Twin Gnmz. .0005 MFD, 2}in. x l}in. x 1iin. 8pindle
in.

6.
Mz't Twin Gang. .0005 MFD, 2}in. x 1iin. x 1§in. 8pindle
3in. with trimmers 6/8.
Twin Gang 0005 MFD, CGeared with 8.M. 3/6.
AM/FM 2-Gang Condensers. 500+ 20 pF. 3/8.

in. x %in. 100 v. working.
005 MrD., .0022 MFD., ,002 MFD., .001 MrD,, 8d.
each. .01 MFD.,.02 MFD.,.04 MFD Price 9d. each.

TRANSISTOR GANG CONDENSERS
With intermediate screen as specified for MU LLARD
Transistor Circuits 9/6.
As above with switch for L.W. pre-selection 11/-.

MIN. POLYSTYRENE CONDENSERS
10 pF., 100 pF., 500 pF., 1,000 pF., 125 v. whg.
6d. each. 220 pF 300 pF., 470 pF 560 pF., 1, 000
pF., 1,200 pF., 4, 1000 pY., 9d. each.

2 pole 4 way. 2 pole 5 way. 2 pole 6 way. 3 pole 3 way.
4 pole 4 way. 4 pole 3 way.

POTMETERS CARBON—HI-GRADE

Moulded Tracks. Diam., lin., 2}in. spindles. 5K. 10K.
25K. Linear only. 50K, LOOK, 250K, 500K, 1M, 2M, Log
or Linear. less switch, 2/6 each. With swilch 4/6.

TRANSFORMERS

Audio Output Typas. 80009 to 30 3/6.
3/9. 13,0000 to 30

Unlversal CRT Buusters wuh tapped primarles 2 v. 6. '} Lo

13 v., 25% boost all taps, 10/8. Filament transformers.
centre tapped, 6.3 v. output, 1.6 amps., 5/9; 3 amp. 9/6.
Charging Transformers. Tapped all voltages 2 amp. 14/3,
4 amp. 16/8. .

MODERN TV COMPONENTS

Ferox Line O/P transformers, 186 Kv. U25 19/8. Frame
O/P transformers Lo match 4/8. Bcanning Coils to match
Panel containing 6 preset pots 5/-. Smoothing
: 2 Hy. 250 mA. 3/11. 1.9 Hy. 250 mA. 2/11. L3
Hy. 250 mA. 2/6.
G.E.C. Metal Rectificr 250 v. 250 mA. 10/-. 34 Meg. 1.F.T.
1/8 ea. 38 Meg. L.F.T. (link) 2/~ ea. Masks 14in_, 17in. and
21in. 2/6, 3/6. 4/6 (plus 2/6 p.p.).

MISCELLANEOUS

Crocodlle clips 4d. Coax. Plugs and Sockets 2/2 per palr.
Condenser clips 1in., 1iin., 1#in., and 1{in., 6d. ea. Parmeko
Smoothing -Choke 8/9 Hy. 100 ma. 8/6. 500 pt'. 18 Kv.
moulded Condensers 2/6. WX2a Westector d. FElliptical
Bpeakers 7in. x 4in. 12/@. 100 aseorted first class Eria
resistors 12/6. Transistor Twin gang condensers 287 + 164
pF., ex equip. 4/@. Vibrator Hash Chokes 1/-. Ext. Loud-
speaker panel with switch 1/-.

10,0000 to 3(1

DISC CERAMIC CONDENSERS 500 v. Wkg.

500 PF, .001 MFD. .002 MFD., .0025 MFD., .003 MFD.
.005 MFD. 6d. each. .01 MFD. 9d.

“Knurled knob and 6Ba fixing holes.

TV PRESET CONTROLS
Diam. 1ln. 5K, 23K,
SUK. 100K, 250K, 500K, 2M 1/3 each. 25K wirewound

1/6.

We have an extensive range of Waxed Paper Condensers
(average price 5d. ea), Metalllsed Paper Condensers
(average price 11d. each) and Wirewound reslstors 3/6,7-
watt types (average price 1/- ea.).

The ** MIRACLE ** Super Six (transistor components), as advertised In the March Issue, Page 165, are still available.

STAMPED AND ADDRESSED ENVELOPE with a

ny enquiry please.

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES.

TERMS OF BUSINESS: CASH WITH ORDER OR C.0.D. ON ORDERS OVER 10/-.

ey
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HIGHEST QUALITY—NEW LOW PRI'GES
Tubes :: cuaranteeo
MOST MULLARD, 8 Months 12 Months 12 Mouths
EMTRON, e 19/10in, £2- 0-0  £4- 0-0| .. ua
PN ae | 12in.  £2-10-0  £4-10-0| £4-10-0
OB OWN FACli4in.  £3- 0-0 £5- 0-0) 27 0%
Nep Burd wexts | |5/17in. £3-10-0  £5-15-0| . 45
NEW10SKAg ) |2]in,  £4-10-0 £6-15-0| £8-10-0

13 CHANNEL TV’S| coLLiRo sepeea s 56 10

0

3 10 RECORD AUTOCHANGERS
TABLE MODELS, FAMOUS MAKES.| GARRARD RC120b MKIL . £9 7 8
These seta are unequalled in value due to gASRRR‘:ﬁ?nanfl}gk:'gim gg lg 8
huge purchase direct irom source. They coL RO CONQUEST ... £6 18 0

are untested and are not guaranteed to be

in working order. ALL CARR. FREE. B.S.R. TAPE DECKS £9/‘|0/-
12" — £3.19. |4-SPEED RECORD PLAYERS

Latest Turntable, together with light-

1 4" - £7. 1 o. weight Stuar Galaxy dual sapphire erystal

turnover pick-up head. Amazing value

17" —£12.10. | Fecw o 160> £s/10/-0 s
ALsO 127 5 H. Tvs 55/-| RECTIFIERS : (S5

wave bridge, 12 volt 3-4 amps., 9/6.
250 v. 80 mA., 5/-. RMI, 6/8; RM2, 8/-;

Top Makes| RM3, 9/-; RM4, 163 RM5, 21/-:

PM SPEAKERS o‘\::unuteec'* 14486, %/ 14497, 1253- 14A100, 25/-.
on 8f- = 11/~ 1%, 13/=] 100 CONDENSERS 10-
B . A well bak d t t of

TRANSISTORS R 4/6 o L
LF., LF. and Output up to 800 kcfs. densers. 3-10,000 PF. List value over £5.
iy FESII L5 7| INFRA 5‘535! EEATERs

CO-AXIAL CABLE 500w L0 200 . D9=

Semi-ai -d, low loss. 50 vard drums Yo ECE30 15/ SFP7 10/
2218, car. 3J-." 6 Arums 125/, carr. 5/~ C.R.T.’s FCR35 §-; VCRET i2le

1 [¢] SPECIAL OFFER
V ALVES | 10% DISCOUNT 5 gozaisiss
ot any SIX VALVlES ank&i} i112 bll;cl{/type 15%
in dozens), Post: 1 valve, 6d.; i VO
BY RETURN OF POST FREE TRANSIT INSURANCE. All valves are new
GUARANTEED 3 MONTHS or of fully guaranteed ex- Gov;lrnmem arke(x} equip+
ment origin, Satisfaction or Money Back Guaran-
- NEW LOW PRICES tee on goods if returned unused within 14 days.
024 5/6 | BK8G  5/6 | 20P1 11/8 { EB34 1/6‘ EN31 168/-| T4l 78
1A7GT 11/9 | 6K8GT 11/- | 20P3  12/6 | EB41 7/-'| EY51  8/9 | Uld 8/~
1C5GT  §/9 | 6K25  7/6 | 20P4 17/~ EBO1  3/8 | SMALL 9/- | U18 8/
1H5GT /9 | 6L1 12/6 | 20P5 16/~ EBC33 &/- | EY86 8/- U2 6/9
114 3/8 | 618 9/8 | 25A6G 8/- | EBC41 8/6 |EZ10 6/9 | U24  15/-
INSGT 9/8(6L6G  7/6 | 25L6G 6/9 | EBC81 7/8 | EZ41 7/6|U25  13/6
RS |6L7 9/- | 2516GT 9/- | EBF80 B,ﬂ EZ80 6/3| U26 11/-
184 89 | 6L18 9/— | 2524G  7/3 | EBF89 8
185 5/3 | 8L19 12/6 2750 16/- | EBL21 14/- | GTIC 7/- | U33 11~

12/8

3A4 5/6 | 6P28  12/6 | 30P4 12/6 | ECC31 9/6 | HABCS09/6 | Us0 8/~
3Q4 7/3|6Q7G _ 8/9 | 31P12 8/- | ECC32 4/- | HL41DD9/6 | U52 5/~
384 6/~ | 6Q7GT 9/3 | 30PL1 10/6 |ECC34 9/- |HVR2 7/6|Uls1 9/6
3V4 7/- | 8BA7  5/9 | 35L6GT 8/- | ECC35 6/8 | KT33C 6/6 | U281 8/
B5R4G /6 | 8SG7  4/9 35W4  6/6 | ECC81 b5/9 | KT36 9/- | U282 15/
504G 5/~ | 6SH?  4/8 | 33Z4GT 5/6 | ECC82 6/ | KT44  9/8 gggg 14/~

5V4G  9/9 SSJ 7 5/~ 50CD6G19(— | ECC83 7/- { KT45 §/8 12/6
5Y3G 8/~ 5/3 | 50L6GT 8/3 | ECC84 8/9 | KT61  9/-: U329 12/6
5Y3GT 6/8 68L7GT 8/- | 618PT 11/- | ECC85 8/3| KT66 12/61U339 11/
5Z4G  8/8 | 68N7GT 4/9 80 6/6 | ECF80 99 | KT81 14/- | U403 8/6

/

5246'1‘ lll— 63Q7 8/3 | 90AV  4/6 | ECF82 §/8 | KTW61 5/6 | Us0ol 17/-
9/6 | 8887 5/- | 185BT 16/- | ECH21 14/~ | KTW683 4/8 | UABCS0 8/9

GA(,‘I 43 6U4GT 10/6 | 8074 5/- | BCH35 7/8 | KTZ63 5/d | UAF42 9/
6AGS 413 5/6 | SO7E 3/8 | ECH42 8/6 | MUl4 _ 8/- =
GAGT  B/— SVGGT 6/8 | 955 3/9 | ECH31 8/3 | N37 11/- | UBC41 8/3
6AK3  6/8 | 6X2 8/9 | 956 2/8 | ECL80 7/6 | N78 15/- | UBCS1 10/-
6AL5  3/0 | 6X4 5/6 | 2050 3/6 | ECL82 10/~ | P4l 4/6 | UBF80 8/9
8AM6 3/6 | 6X5G  5/6 | 9001 4/- | ECL83 14/6 | P61l 2/3 | UBF8% 8/6
6AQ5 6/- | 6GX5GT 6/6 | 9003 4/-] EF22 12/~ | PABCS8011/- | UBL2] 14/6
6AT8 7/~ | 7B6 /6 | ATP4 2/9 | EF36  3/3| PCC84 %/6 | UCH2] 14/6
7B7 73 AZ3t  B/~-|EF39 4/3{ PCC85 9/3 | UCH4Z 7/9

6B8G  3/8 ] 705 7/8 | B38 8/6 |EF40 13/6 | POC8S 13/9 | UCHB1 8/6
8BAL 6/ | 7C8 7/3 | B85 4/9 { EF41  §/8 | PCF80 7/6 | UCL82 11/3
6. 6/- | TH? 7/6 | CBL31 21/- | EF42  7/6 | PCF82 7/6 | UCL83 13/6
6BG6G 12/8 | 787 9/6 | CY31 9/8 | EF50-BR2/~ | PCL82 8/6| UF41  8/8
6BWE 8/9|7Y4 7/- | D63 1/8 EF50-AM2;8 PCL83 1%[8 UF42  6/9

3

6BW7 7/-110CL 11/~ | DA% 2/8 | EF54 3| PCL84 9/8 | UF80 9/~
6c4 3/6 | 1002  13/6 | DAC32 9/9 | EF80  5/9 | PEN25 4/6( UF85  9/-
6C6 46 | 10F1 8/ | DAF91 5/3 | EF85 7/- | PEN45 7/3| UF86 14/8
6C8 9/6 | 10F9  10/8 | DAF96 8/3 | EF86 11/- | PEN48 5/3| UF89 7/3
6CD6G 18/6 | 10F13 9/6 | DF33  9/9 | EF89 8/~ PL33  9/- | ULAL 8

10P14 9/6 | DF81  4/- | EF91 8/9| PL36 11/-| UL44 12/6
6D6 4/9 | 12AH8 DF96 8/3|EF92 4/91 PL38 14/6| UL48  9/9

6Fl5  8/6 | 12J5GT 36 EL 8/3

6H6 2/~ |12K7GT 5/6 | DL33 8/9 | EL4l 9/~ | PY32 10/8 | UY4l 6/6
8J56  2/9|12K8GT11/6 | DL35 9/3 EL42 /6| PYS0 7/~ |UYS5 6/9
6J5GT 3/9 | 12Q7GT 5/6 | DLS1 8/9 | L84 7/~ | PYBl  6/6 | VR150/305/6
6J6 4/ |128K7 6/6| DL92 8/~ | ELBl 4/8|PYS2 6/p|X65 11/
8176 5/6 | 12887GT8/6 | pL94 7. | EM34 8/8|PY83 8| X66  11/-
s376T 70 | 1357 149 | pra 8\ EMo0  wi3[P3G0 18| X78 14
6K6GT 6/6 | 50p3 g/ | BASD EMSBL 9/3{R19 12/6| X79 16/8
6K76  2/3| 20F2 96 | EABCSO 7/0 EMB4 9/0|SP4l  2/6| Y63 63
6K7GT 5-!20L1 v/ | EAF42 8/6 | EM85 10/6isPe1  26lzes  we

Post: 2 Ibs. |/6., 4 lbs. 2/-, 7 ibs.2/9, 15 Ibs, 3/6. No C.O.D.
List of 1000 Special OFers 6d. Callers always welcome.

TECHNICAL TRADING CO.

350-352 FRATTON ROAD, PORTSMOUTH
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MAZDA, COSSOR, REVACOUMED  REGUNNED | NEW TYPES|

WAFER SWITCHES TO SPECIFICATION

As we specialise only in the manufacture of small
quantities of Type ** DH '’ wafer switches (to in-
dividual specification) we guarantee competitive
prices and fast delivery.

From one upwards
SWITCHES T PUBLISHED DESIGNS (FROM STOCK)

Mullard Amplifier Switches

G.E.C. 912-PLUS Tape Amplifier Type A
SS/567/A, B & C  32/6 per set
S1 (14061/81) TR EEE
|4/6 pair ‘ Tape Ampllﬁer Type C
S2 (14062/B1) S5/567/A 16/6 each
55/567/D 8/4 each

Two-val i
S4 (SS/556/1) ... 11J6 | sl e Preamelter h
| Three-valve Pre-amplifier

25 (55/556/2) ...... 10/6 | SoEAE L C e

Stereophonic Pre-amplifier
5S/594/A, B &'C  34/8 per set

Write for Price List and Design Chart.

SPECIALIST SWITCHES

23 Radnor Mews - Sussex Place
London W2 . Paddington 8865/7

Suppliers to the leading electronics, aeronautical and
automobile companies and to research institutions, the
G.P.O., universities and the home constructor.

MARCUS FISHER

9 BRONDESBURY ROAD, LONDON, N.W.6
Established 1918 Phone: Maida Vale 7554

BRAND NEW GOODS OF LEADING PROPRIETORY
MAKES AT FAR BELOW COST OF MANUFACTURE

150,000 yds. P.V.C. Stranded Equipment Wire in variety of
colours on original spools and on 1/500 yd. coils, T.C. All gauges
including 7/0076, 14/36, 23/36, etc., etc.

Quantity Price per 1,000 yards, 45/-
P.V.C. Single, in 3uant|ty, including 0/22, /22, I/028 1036, etc.,
In original wrapped coils of 1/500 yards, variety of colours.

Quantity Price per 1,000 yards, 50/-
SLEEVING. In all gauges and grades, various colours. Yard
lengths and spools of gross yards. White, blue silk, etc.

Quantlty Price per | 000 yards, 80/-
RESISTORS. |/I0th, £, 4, |, 3 watts. Trans types. All
values, Prlce per 1,000 Various, 55/-
CONDECNSERS Tubular, wire ends. Metalpack 05 'mid.

350V Price Per gross, 72/-
CAN CONDENSERS. 32-100 mfd. 450 V.D.C. Clip fixing.
{1,000 available.) Prlce, each, /6
CONDENSER CLIPS. {in., tin, in., #in., Zin., lin., I{m
I$in, 1iin,, I3in., I§in. Prices from 12/- per gross

TURRET TUNERS In makers’ original packing. Complete
with Mullard PCC84IPCF80 valves I.LF, 34/65 Mc/[s.-38/I5 Mc/s.
Channels fitted: |, 2, 3, 8, Price 35/6 Post free
PORTABLE RADIO CABlNETS Of well-known make and
excellent finish in washable grey lizard rexine. 10 x 84 x 4in.
closed. Aerial fitted inside 1id. Med. and L. Detachable handle
and fittings supplied. A host of uses. Price each 12/6. P. & P. 2/-.
JACK-PLUGS. Good quality. Standard fitting.
Price each 2/6. Per doz. 24/-

RANGE OF MODERN RADIO & TELEVISION VALVES.
Also abundant supply of back-dating types of Proprietory makes.

Prices incomparable
We have items far too numerous to list, each in quantity and
great variety, and invite special enquiries and Personal Callers,
Also an assortment of materials in Metal, Paxoline, Rubber, etc.
And specialise in Manufacturers’ and Wholesalers® requirements.

OPEN FROM 9 TILL 6, MONDAY TO FRIDAY

May, 19€0
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D.C. OSCILLOSCOPE
A.C. MAINS 200-250 VOLTS

SIMPLIFIED SERVICING
PROBLEMS WHEN USING
THE
‘TESTGEAR’ SCOPE

3in. D.C. OSCILLOSCOPE

ncw‘ “

,t"
| ,go 0
QU

\—
inputs. KEspecially suitabie for
maintenance of D.C. levels is of paramount importance. Push-puli X amplifier, Flybuk
Internai Time-b Scan Waveform available for external use; pulses
output available for checking T.V. Line O/P Transformers, ete.; Provision for external
X 1/P and CRT. Brightness Modulation. Size 10in. high, ﬁlm wide, 9in. deep. Wgt.
11jib. £15/15/- plus P. & P. 7/6, or 30/ deposit, plus P. & P. 7/6 and 12 monthly
payments of 26/6.

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE

d to preciai , this high-grade
instrument is made -wallable “at (hv.- lowest
possible priee, Incor ting the

usually assoclated with luxury instruments.

This “SCOPE* will appeal particularly to Bervice

Engineers and Amateure. A bigh gain, extremely

stable differential Y-Amplifier (30 mV/C.M.).

Provides ample sensluvlty with AC. or DC
of t

ALIGNMENT ANALYSER TYPE MG12

A.C. MAINS, 200/250 volts. Provides:—
“WOBRULATOR” (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment linear
frequency eweep up to 12 Mc/s. - From
400 Kci/s.—80 Me/s. CAPACITANCE
MEASUREMENT. ranges provided
0—80 pf. and 0—120 pt. BPECIAL FACIL-
ITY enables true resonant frequency of any
tuned circuit L F.¢ransformer,etc., tobe rapid-
Iy determined. Cach price £8/19/6 and 5/-
P. & P. H.P. terms, 25/~ deposit and 5/
P. & P. and 6 monthly payments of 21/8.

e,
TEs7 iy

81 ans
m‘n

SIGNAI. GENERATOR

Covermsz 100 Kc/s-100 Mc/s. on fundamentals
and 100 Mc/s to 200 Mc/s on harmonics,
Metal cuse 10in. x 6{in. x 5}in., grey ham-
mer timish. [ncorporating three miniature
valves and Metal Rectitier. A.C. Mamns 200/
250 v. (Ibternai Modulation of 400 e.p.s.
to a depth of 30%. Modulated or unmod-
uiated R.F., output continuously variable
100 millivolts C.W. and mod. switch, vari-
able A.F. output. Incorporuting magic-eye
as output indicator. Accuraecy plur or minus

ere.
Or“ 265/~ deposit and 8 monthly payments of
21/6. Post & Packing 5/- extr.

£6/19/6
SIGNAL GENERATOR

Coverage 120 Ke/s—230 Kcrs., 300 Keilv.-
900 Ke/s., 900 Kc/e.—2.75 Kele., 2.75 Mers.
—8.5 Mc/s., 8 Mc/s.—28 Mc/e.,” 16 Mc/e.—56
Mc/a., 24 Mc/s.—84 Mc/s. Metal case 10in.
8}in. x 4}in, Bize of scale 6}in. x 3}in.
valves and rectifier A.C. mains 230.250 v.
internal modulation of 400 c.p.s. to a depth o
30 per cent. modnlated or unmodulated R.F.
Output continuously  variable 100 millivoits
C.W. and mod. switch variable A.F. output
am‘i I:novin(; c(éij ol\:jté;ut me:,er. Grey hammer
finish case and wl panel. O « deposit
Accuracy plus or minus 2% £4/1 9/6 p&ymﬁ(s 21;6.

SIGNAL & PATTERN

GENERATOR
£6/19/6  Iev

Or 25/- deposit. P. & P 5/- and 6 monthly
payments of 21/6.

Coverage 7.6 Mc/s.-210 Mc/e. in five bands,
all on fundamentals, slow motion tuning audio
output. 8 vertical and horizontal bars, log-
ging scale. In grey hammer finished case with
carrymg handle. Accuracy +1% A.C. mains

and 4 monthly
P. & P 5/ extra.

CHANNEL TUNER

Wil tune to all Band I.and Band III
statlons. BRAND NEW by famous
manufacturer. Complete with P.C.C.
84 and P.C.F. 80 valves (in series).
LF. 16-19 or 33-38. Also can be modi-
iled as an aerial converter {instructions
supplied).

Complete with knobs.

22/6 Plus 3/6 P. & P.
HEATER TRANSFORMER

To auit the above, 200-250 v., /- Plus 1/6 P. & P.

B.S.R. MONARCH UA8 with FUL-FI HEAD

4-speed piaye 10 records 12in., 10n., or 7in. at 16, 33,

45 or 78 r.p.m.. Intermixes 7in., 10in. and 12in. records

of the same speed. Has manual play position: colour

brown. Dimeusions: 12§in. x 10}in. Bpace required

above baseboard 43in., below baseboard 2}in. Fitted

‘;_nn l;ul-l"i tusnover crysul head. £6/19/8, Plus 5/-
&

STEREO HEAD £7/19/6 Plus 5/- P. & P.

LINE EHT. TRANSFORMER

With buitt-in line and width coutrol. 14 KV. Bean coil. 90° deflection,” on
ferrite yokes, Frame O.P. transformer 500 pi. 18 KV smoothing condenser.

Csn be used for 14In., 17in. or 2lin. tubes. Complete Pl
with circuit diagran. 29,6 w-u!l’. e
FOCUS MAGNET suitable for the above (state tube), 10/-. 8 P& P

MAINS TRANSFORMERS

All with tapped primaries 200-250 volts.

0-160, 180, 200 v., 60 ma., 6.3 v. 2 amps.. 10/6 't"O 21 v, 75 ma., 6.3 v.. 2.6 amp.,
3 v., 3 amp., 10/6. 280-0-280, B0 ma., H.3 v., 6.3 v., 1 amp., 10]6 350-0 -350,
70 ma; 6.3 v. 1 amp, 6.3 v. 2 amp,, 10/6. -60 '.’-50, 70 mf 6.3 v., 2 amp., 10/8.
Postage and packing on the above 3/-.

F.M. TUNER UNIT

Coverage R8—100 Me/s. Complete with ECCS5.
Size 4in. x 2. x Zin.
Circuit diagram

2 5 /- Plus P. & P. 1/6. free with unit. I,-
10.7 Mc/s. L.F. and Discriminator Coil 4/- pair

By famous German Manufacturer.

2-TRANSISTOR POCKET RADIO

Plus Germanium dlode, fully tuneable over medium and

long waves. Ehe :ﬂln x 4ln. x 1lin. Complete sct of
2 aud earpiece

Uess lmlteriee) Point. to polm. \rlrmg diagram 1/6. (Free
Plus

1976
PUSH-PULL OUTPUT STAGE

Inclusive of transistors with input and output transformers
to match 3 ohm speech coil, suitable for use with the above kit.
inctuding transistors. Point to point 1

wiring dlagram 1/8. (Free with kit.)

Complete kit of parts
Plus
P, & P. /6.

8 WATT 35 AMPLIFIER

COMPLETE WITH CRYSTAL MIKE AND
8in. LOUDSPEAKER
A.C. mains 200/260' Size 10§in. xX 6}m. x
2¢4in. Incorporating 6 vaives. H.F. pen.,
2 triodes, 2 output pens., and rectifier.
For use with all makes and types of plck-up
and mike. Negative feed-back. Two inputs,
mike and gram., and controls for same.
Sepamtc controls for Basa and Treble lift.
Response flat from 40 cycles to 15 Kecfs,
+2 db; 4 db down at 20 Kefs. Output
B watts at 5%, total dlstortion. Noilse level
40 db down, all hum. Output transiormer
tapped for 3 and 15 ohm speech coils. For
use with Btd. or L.P. records, musical
instruments such as Guitary etc.

£4.19.6 rur.crus

Or £} deposit, plus P. & #. 7/6 und 4 monthly paymenta of 23/-.

WOLSEY 3-ELEMENT FOLDED DIPOLE

LT.V. Aerial less mounting bracket for external use, complete with 12 yds. of coaxial
cable, 15/~; 4 element, 17/6: 5 element, 26/-. P. & P. on above 3/6.

PORTABLE AMPLIFIER on printed circuit for A.C. Mains 200/230 v. B8ize ¢in. X 3in.,
with tone and volume control. Valves: ECL82 and EZ80. 38/6. P. & P. 2/,

BUILT POWER SUPPLY UNIT, A.C. Mains 200-250 v., D.C. output., 350 v. at 75 ma. )
6.3 v. 2 amp., 21/-. Plus 3/6 P & P.

INTERCOM or BABY ALARM in Plastic Cabinet with 8in. upeuker and 3 valves.
Transistorised fnput. Provision for talk-back. 49/@. Plus 5/-

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23, ACTON HIGH STREET, LONDON, W.3

GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.
TERMS OF BUSINESS C.W.0.
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SPECIAL PURCHASE 11| |

NIFE ALKALINE BATTERIES.

6 VOLT. 75 A.H. TYPE LR7.
SUITABLE FOR ENGINE STARTING.
Five 1.2 v. cells crated and connected to

give 6v. Brand new and fully guaranteed.
Size of crate 154 x |12 x 63ins. £7/10/—, &
carr. 15/~

ADMIRALTY 24 VOLT 3 A.H.
ACCUMULATORS.
Suitable for low wattage lighting etc. Twelve
2v. cells crated and linked. Brand new with

charging instructions. 25/-, carr. 5/-. Single f
2v. cells supplied separately, 2/6, p.p. 1/-. iL
EXIDE 2 YOLT 75 A.H. ‘f i
ACCUMULATORS. i
Size 63 x 64 x 4ins. Brand new with carrying 7
handle. 15/-, carr. 5/-. -
AMERICAN
THERMOSTATS. A.C. 250v. |5 AMP. NAVY

I14ins. stem. Adjustable from 100-190 degrees
F. Complete with sleeve, 22/6, p.p. 2/6.

GRESHAM L.T. TRANSFORMERS. OIL
FILLED. POTTED TYPE. Pri. 230v.,
Sec. 50v. 2A., 6.3v. 5A,, 6.3v. 2A, 63v. IA,
6.3v. 0.6A., Sv. 5.6A., Sv. 3A. Brand new, 39/6,
carr., 5/-.

GRESHAM SMOOTHING CHOKES. OIL
FILLED. POTTED TYPE. S Henries, 500
ma. Res. 30 ohms. 35/, carr, 5/~. 5 Henries,
250 ma. Res. 40 ohms, 25/—, carr. 3/6.

HEAVY DUTY AUTO TRANSFORMERS,
Tropically rated at SKVA. Tapped 250, 240
230, 220, 115, 110, 105 volts. Completely
enclosed in metal case. Size 23 x 14 x llins.
Weight approx. 2 cwt. Brand new, £15 ex- 25 ohms, 0.75A. ...

warehouse. P.P. on all rheostats, 2/—.

169-171, EDGWARE RD., LONDON, W.2.

SCANNERS
TYPE APSA. Freq.3

12-24 v.

price. £3/19/6.

RHEOSTATS.

IS ohms, 2.24A,
25 ohms, 2A. ...
58 ohms, 0.6A. |

WIRELESS WORLD

SAMSON'S SURPLUS STORES LTD.

LONDON'’S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT

centimetres, operate on

Contain geared motors, relay switch
equipment, heavy gear trains, etc. Supplied new
inoriginal packing cases at a fraction of maker’s
Carr. 10/-.

HEAVY DUTY OHMITE

2 ohms, 7A. .. ...

:;/6 v. wkg. at 71 degrees C, 7/6. T.C.C. 4 mfd, 250
.12/ v. wkg. at 160 degrees F, 3/6. T.C.C. 0.5
.. 15/— mfd., 2,000 v. wkg. at 71 degrees C, 3/6. Dubilier
8/6 Nitrogol, 8 mfd., 750 v, wkg. at 7| degrees C,
56 8/6. Dubilier, 4 mfd., 800 v. wkg., 4/6. Dubilier 2
mfd., 800 v. wkg., 3/6. G.E.C. Pyranol, 10 mfd..

May, 1960

| L.T. SUPPLY UNIT No. |9 YA 8087.
"A.C. input 100-250 v,, D.C. output tapped
12{24 volts, continuous tropical rating, 3 amps.
Built in metal case 17 x 7 x 64in., with fuses
and switch. An ideal L.T. supply unit for
operating relays, contactors, battery charging
etc., in perfect condition. £3/17/6. Carr. 7/6

G.E.C. L.T. SUPPLY UNITS TYPE O.S.
1773 G.A. A.C. input 200-240 v., D.C. output
24 volts 10 amps. Tropleally rated. Built in

metal case size 20 x 154 x 10in. Supplied
brand new in maker's cases, £13/10/-, ex
warehouse.

G.E.C. XPELAIR WINDOW EXTRAC-
TOR FANS. 9 inch. A.C. 200-240v. Brand
new in makers’ cartons. £9/19/6, carr. 4/-.

I BRAND NEW TELEPHONE CABLE.
Twin D.8 one-mlle drums, £7/10/-, carr. 15/-.
Twin D.3 500-yd. drums, 35/-, carr. 7/6.
Singie D.3 one-mile drums, BS/—, carr. 7/6.
Also 4-mile drums, 27/6, carr. 5/-.
Commando Assault Cable, P.V.C,
1,000-yd. drums, 8/11, carr. 4/-.
five drums, 42/6, carr. 7/6.

covered.
Cartons of

VENNER 14-DAY CLOCKWORK TIME
| SWITCHES, One make one break every 24
hours. Complete with key and mounting
bracket. l-amp. 230v. contacts, 27/6. S-amp.
contacts, 32/6, p.p. 2/-. 3

CAPACITORS. T.C.C. Visconol, 8 mfd., 600

300 v. D.C. Tropical tubular, 34in. x 2in., 5/6,

1
Telephone PAD 7851 AMB 5125

are

W' Radiospares components

delivered absolutely “by return"‘

RADIO TRADERS LTD.
23 WARDOUR ST., LONDON, W.I| (Coventry Street end)

Phane No.: GERrard 3977/8 Grams: ““‘Radiotrade’
STOCKISTS OF CARR FASTENER COMPONENTS

ALL POPULAR

TYPES
OF e
COMPONENTS
¢ SUPPLIED FROM
STOCK
TRANSISTORS. AF. 7/6 each. R.F. 15/- each.

TRANSISTOR CONDENSERS. Miniat El Iyti i
32 mid. 3 v., 25 mfd. 25 v., 25 mid. 6 v., 16 mid. 12 w8 s, & g Cors
12v,,25mfd. 25v., 1.6 mfd. 6 v., | mfd. I2v. All these types of condensers
are 2/6 each. SPECIAL DISCOUNTS FOR QUANTITIES.
THREE ASTOUNDING TV TUBE OFFERS
. All brand new in famous makers’ cartons
(1) 17in. rect:ngyhr aluminised 6.3 HTRS .3A current; max. anode voltage
16 kY. Usuaj price £17/5/-. OUR PRICE £9/19/6. Crating and carr. |5/-.
(2) Ferranti T12/44 and T12/54G 12in. magnetic white fluorescence; 4 v.
heater; max. anode 10 kV. As used in many TV receivers. Original price
8)7/:/-. O.ul;.pn;eb“/I?/G.d Crlating and carr. 12/6.
erranti 9in. Tube round white fluorescence, 5 v, h , :
voltage 7 kY. Our price £2/19/6. Crating and carr. “7,6:.ter i
JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 pair; 8
pin 4/6 per pair; 12 pin 6/6 per pair. If cover required send /6 extra per
cover.
WANDER PLUGS. Red and black .........ccooevvuneeiin.., 2/-
PHILIPS TRIMMER TOOLS I/- each .... . doz, 10/6
4-WAY PUSH-BUTTON UNITS 2/6 each. Knobs for same, 3d. each.
POINTER KNOBS. Small black with white line, 7/6 per doz.
white with black line B/- per doz. Both types }in. spindle.
reductions for 1,000 lots and over.
CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I.
ALL ORDERS FOR LESS THAN €2 ADD POSTAGE.
We invite your enquiries for items not listed.
Trade Counter open ¢ to 6 Monday to Friday,
Also 9 to | Saturday. Callers welcomed.

Large stocks of all types of resistors, condensers, valveholders always
available ex stock, Manufacturers’ enquiries welcome,

Small
Large price
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Special Offer

HIGH QUALITY
RECORDING TAPE

By Famous Manufacturers

Stand. Play, 1,200ft., 7in. reel . 22/6 (P. & P. 1/6)
Stand. Play, 600ft., 5in. reel 16/6 (P. & P. i/-)
Long play, 1,800ft., 7in. reel ..... Daanods 32/6 (P. & P. 1/6)
Long play, 1,200ft., 5%in. reel 25/- (P. & P. 1/-)
Double play, 2,400ft., 7in. reel ......... 65/~ (P. & P. 1/6)

ALL BOXED AND GUARANTEED NEW STOCK

available, ex stock.

New additions to
GOODMANS
speaker range

Latest release of two 10" units
AXIOM 1i0 - £5.
AXIOM 112 - £8 10s. 12 watts 40-15000¢/s

also the new Triaxiette Super 8in. Unit £13 10s.

The well known 8" Axiette (£6312s.) and the 12 Audiom 60
(£9 125.) as recommended for two speaker systems, are still

10 watts 40-1500¢/s

RECOMMENDED RECORD PLAYER BARGAIN

E,M_1.—4-speed Single Player Unit, fitted with latest stereo and monavral Xtal cartridge
and dual rapphire styll. Auto stop and start, A fdelity unit and bargain buy at only
£6/19/8 (carr. and insurance 3/6).

SINGLE PLAYERS: BSR (TU9), with Ful-Fi P.U., 90/~; GARRARD (48F), £6/17/8.
GARB\BD TA Mk. II with plug-in GC8 Xtal head £7/19/8, carr. and insurance $/6,
AUTOCHANGERS: BSR (UAS), £6/19/8. BSR UAS fitted with Btereo/Monaural
cartridge, £7/19/6; COLLARO Conquest £7/19/6; GARRARD (RC121 4D, Mk. ID)
plug-in head, stereo adapted, 10 gus. Sterco head £2 extra.

RECORD PLAYER CABINETS

Contgmpora: styled, rexine covered NEW ALL
cahlt;;tpln {\y;o-tone fawn and brown, or BOXED VALVES GUABANTEED
motfled red with white polka dot. Bize 135 1T4 7/8 l EABC80 9/ | EZ bli
18; x 13§ x ht. 8iin, fitted with all 718 | ECC84 10/6 MUM 9/
accesgories, including batle board and 834 3V4 8/~ | ECF80 11/6 | PCC84 10/ l
Anodited metal fret. Bpace available for all 5Z4  9/6 ECH42 10/6 | PCF80 10/

0d lifiers and autochangers, etc. 6K7 5/6 0 10/8 | PCL83 12/
Gne:{n :z‘))nl . player mounting board 6K8 8/8 EF&O 9/8 | PL81 12/
14 x 13in..supplied. 6Q7 8/6 | EF86 13/6 | PL82 9/

6Ve EF P
Cabinet Price £3/3/~. Carr. and Ins. 3/6. DAFOG ’Z)//(E ELA‘H 1(8)53 Pi’%% 1’};
DF96 9/- | E184 9/6| PYB1l 9
2.VALVE 2-WATT AMPLIFIER Dge; g/ | EVs1 10/- | PYSZ 7/
4 DL%6 ¢/~ | EY86 10/~ | U265 12/
Twin stage ECL82 with vol. and neg.  g..4 4o list of more valve bargains.
feedback. Tome controla AC 200/250 v.
with double-wound Mains trans. Com%lete g;.?cxlA’h P EégE :ERS;ET av4, 27/8
. h r or
with knobs, etc., ready wired to fit above DK96 DF96. DAFG, DLOG, 34/~

cabinet. £2.17.6 . & P 1-. 6K8, 6K7, 6Q7, 6V6, 6Z4 or 6X5 35/-

tching t .y =,
Gio. Spesker and matehing trens., 22 | GOAX 80 oMM CABLE.
gtanddu:.e dh‘x;ll. lfwlﬁssSemhil-A.lr
TRANSISTORS e et et eriac tyos.

Special Reduced Prices
Bulk Purchase—Brand New 20 yds. 12/6. p. & p. 1/6; 60 yds. 32/6
p. & p. 2/~; 40 yds. 22/8., p'd&p 2/6;

C.R.T. Heater
Isolation Transformers

New improved types—mains
prim. 200/250 v. tapped
All isolation Transformers now sup-
plied with alternative no boost, plus
25% and plus 50% boost taps at mo

extra charge.

2V %A type ..., 12/8 (P. & P. 1/8)
6.3V. 6A type.. 12/6 (P. & P. 1/6)
10.5V. .3A type 18/6 (P. & P. 1/6)
13V. .3A type .. 12/8 (P. & P. 1/6)
Small size and tag terminated for
casy fitting. Other voltages avallable

RE-GUNNED TV TUBES
NEW REDUCED PRIGES

. and now |2 months guar -
antee!

All tubes rebuilt with
new heater, cathode
and gun assembly —
reconditioned virtually
as new.
12in. £6, 14in. £7, |7in.
£8/10/-, etc.

10/- part exchange
allowance on old tube

QA0 ..coooeiiees 3/- AT B éxllonl:fr lenﬁthgsdk 1’ L C
0C70 .. . 8/8 rande 'osx Plugs 1/- Sockets 1/-, Conplers arr, and ins. IO/.-. Compre-
oc72 (XClOl) . 10/6 | BVA zy:;s. 1/3, Cable E;:,::Z‘;%’:“ 1'8, Outlet hensive stocks—quick delivery.
0OC45 (XA101) ... 14/6 | First Grade. R

SON FM TUNER UNITS
OCi4 (XA102) ... 16/6 ) s inaare)

Deslgner-approved kits of parts for these

uality and highly popular tuners available

NOW !'theTOURIST Portable  Lu%07 snd hishly poe
MT)— 8
4 valve, Med. & LW, D'tweight battery s expoieess advortied . Bou.
Radlo. Bize oniy 8in. X G#in, x 4in. Welght YK S s pot v, Set of

34lb. with battery:— &P 4 pec. valves, 30/-, post free.
c feceien kit 57 /8 1/“ LATEST MODEL (FMTZr_uitractively |
Set 4 minlature valves {96 series) 35/~ 9d. d shel unit t

. 21/~ 1/8 Metal Cabinet vmh Bullt-in Power Bupply
. 99/ 2/- COMPLETE KIT, £7, p. & p. 3/6
Set of 5 spec. valves, 39/6.

NEW JASON COMPREHENSIVE F.M,
HANDBOOK, 2/6 post free. 48hr, Align-
ment Service, 7/6, p. & p. 3/6.

5in, Bpeaker & Ofput Trans.
Cabinet, Dial and Knobs. etc. .
Latest superhet eircnitry delayed AVC and
AF. Neg. feedback.

Complete kit—BARGAIN. ty

6.10.0, post MULLARD ‘‘3.3" |
: i AMPLIFIER
Terrific performance— Quality built to Mullard’s speclfica-
Remarkable size— t'i}m, with special sectionalised O/P
ral

Staggering Value Complete kit with ront panel only
£6/19/6. P. & P. 3/6.

Send for Booklet NOW: 1/6 post Iree,

CONDENSERS—Silver Mica, All pref,
values, 2 pt. to 1.000 pt., 6d. each, Ditto
coramics 9d. each, Tubulars 450 v. T.C.C.
eta,, .001 mtd -81 nnd .1/350 v, ol 94. each
02-1 v., 1/~ e .25 Hunts 1/6, .5

1[9 0016kv 5/8 .001 20 kv., 9/6

RESISTOBS-—FULL RANGE 10 ohms—
10 megohms 20%, 2 w. and } w. 3d., 3 w., 54
{Midget type modern mting). 1w 2
9d., 10% Hi-Stab. } w. , 8%
3 w 9d., 1% HIBTAB &W 1[6 (10100
ohms 2/-

PRE-SET W/W POTS, T/V Type, 25 ohias—
50 K ohms 3/-, 50K—2 Meg. (Carbon §/-).

SPEAKER FBE’I‘-Expanded Bronze ano-
dised metai 8 x 8in. 2/3; 12 x 8m. 3/-;
12 x 12in, 4/6; 12x18in., 6/-' 24 x 12in.
8/~ 36Xl?h 13/8, ete,, ete

’I‘YGAN FRET (Contemporary pat.), 12 x
12in., 2/~; 12 x 18in., 3/-; 12x 24in., 4/- etc.

LOUDSPEAKERS—P.M. 3 ohms, 2jin,
Elac. 17/6. 3%in. Goodmans 13/6, hin
Rola, 17/8. 6in. Elac 18/8; 7 x 4in. Good-
mans Elliptical, 18/6 8in. Bola 20/- 10in.
B. and A.. 26/-; W.B.-HF1012 99/9.
12in. Plessey 15 ohms with 6/4m. Tweeter
and Cross Over Filter, 97/8.

Electrolytics All Types New Stock

TABULAR CAN TYPES
25/25v.50/129.1/9 | 8+8/450 v. 4/8
50/50 v. 100/25v, 2/~ 32+32/275v. 4/6

8/450 v, 2/3 50+50/350 v. §/8

16-1-16/450 v. 5/8 60+250/275v.12/8

324-32/460 v, 6/8 100-+200/275v.12/8
Comprehensive range in stock.

VOLUME CONTROLS—10K—2  Megohms
ALL LONG SPINDLES, MOCCANITE
MIDGET TYPE, 1jin. dlam. Guar. 1 yr.
LOG or LIN Ratios leas Bw, 3/-, D.P, l
8w., 4/8. Twin gang controls ; Meg., } Meg.
1 Meg less Bw., each 8/9.

7 VALVE AM/FM RADIOGRAM CHASSIS

Valve Line-up: ECCS5,
ECH8I, EF89, EABCS0,
EL84, EM8I, EXS80.

Three Waveband and Switched
Gram positions,  Med. 200~
500 m., Long 1,000-2,000 m.,
VHF/FM 88-95 Mc/s. Philip's
Contlnental Tuning insert
with permeability tuning on
FM and combined AM/FM
IF transformers, 460 Kc/x
and 10.7 Mc/a. Dust core
tunlog  all  coils, Latest
circuitry including AVC and

Neg. Feedback, Three watt output.
Sensitivity and reproduction of a very high
standard. Chassis size 13§ x 6jin. Height 7iin. Edge
Vertical pointer,

Tituminated glass dial 11} x 384in,

Horizontal station names. Gold on brown background. A.C. 200/250 v. operation.
Aligned and tested ready for use. £ I 3 Io o Carr. & Ins, 5/-
. .

Completec with 4 Knobs—walnut or ivory to choice.
Three ohm P.M. speaker only required. Recommended quality speakerﬂ

2 WAVEBAND CAR RADIO KIT

12v. operation Med. & Long Waves

Modern  development  of
the famous Brimar Hybrid
vibratorless car radio cir.
cuit. Five latest type
Brimar low voltage valves

7 .x 4in. elhpt,lcal speaker for fidelity untput Self-contained fn neat metal cabinet
8 'x 7 x 2iin., with attractive callbrated dial. Bpeaker and power transistor stage
mounted separately approx. 8 x § x 3in,
Recommended

Buy Complete Kit Bargain Price £I 2' I 906
Instruction bookiet and parts list available, 3/8 post free. P. & P. 3/6

ey
3
:
isE
&g
.8
=
g

Goodi special cone . ..
1om Rola (Heavy Duty) ........

...... s 218
....... HORRRTEL. 8 PR R

Post & Pkg. 1/6.
As p d fresh ies are now being received, but we regret some slight
deluy may be experienced in fulfilling orders for this popular item.

ONLY{[A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d.

Terms : C,W.0,

r C.0.D. post and packing up to 3ib, 7d.:

Hb. 1f1; 3ib, llé 5lb 2/-; 101b.

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK RD.,, THORNTON HEATH, SURREY
Established 1946, Tel.: THO 2188 Hours: 9 a.m.— 6 p.m. | p.m. Wednesday
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SOUTH SUPPLIES (Electrical) LTD., 95 OLD KENT ROAD, LONDON, S.E.1.

12 - CHANNEL
TURRET TUNER

BRAND NEW. Fitted
with coils | to 5 and 8 to

SWITCH

ELECTRIC CLOCK, AUTO GOOKER
TIMER & TIME

BRAND NEW. Modernise

BLACK: DECKER ™

and add pounds to the
2 14,4,3(8:';;1%50 ag:r;%eée value of your electric W ELECTRIC DRALS
EVJ(VaI:/e;. “T'7 | cooker. ldeal for auto- CARRIA
Manufacturer’s price matic cooking, or any heat £4 |8 ETC. 3’-
£7/7/-. °; :urrg:ht lﬁ::;:glvﬁéi?;- or 30/~ Deposit plus carr. 3/-. o
pestepwil 1 and 10 Fortnightly payments of
OUR £1 17 6 Rlsiaasar- pAG clock, -20.0/250\" Fraction of Maker's price, complete with flex
PRICE 3/6. 30 Amp. Full ficting instruc-  OUR T Gl
— 5 RICE . L and chuck key and in maker'’s (1
‘CYLDON’ TURRET TUNER gons. _Plus 2YeP.&P. P | Full instructions and full maker’s guar‘antee. Drill
Same specification as above but with channels _Fl’_zg::?r_s‘calaji:‘agki‘se/:;:%iftmlr?é:io_rrn\; s/‘\‘/:;(:sh;zs.
R o 115 (REANCANE R AR~ Flus 8.T.H. FAN A.C.JD.C. 235250 v. We can supply afl B. & D,
26 P — — MOTOR home workshop tools to fit this drill.
A.T.I. AMPLIFIER
Asmail high quality wozsov. AC. 3916 ((2) BATTERY
gram. amplifier em- us . ° CHARGER
ploying the latest cir- = W24 am 6
A " Pe and 12 vole,
Sl Dl dea e u [ with fused Selector. Brand

put. Very neat chassis.
Finished in bronze
stove enamel.  Size
(overall) 5{in. x 4in. x

44in.  On-off volume with  sapphire needle
and tone controls. £3 19 6 Plus 7; ‘' Starr *' motor operates
A.C. mains 200/250 V. DS L P. & F. on 2 flat 44V. batzeries,

Battery operated
PORTABLE GRAM

78 r.p.m. Aural sound box

300 records per battery.

new. Guaranteed |2 months.

37/6 rPusasr. ar.

With meter 10/ extra.

B. & D. SCREWDRIVER DRILL, 200/250 v.
Brand new. List£22. OurPrice£8. Plus 3/- P.&P.

- Lise £5/5/-.
|E2L°Erc:':l:,c 0 dzf?:E: F?;:QE 39/6 glug %Ié SPECIAL BRAND NEW
’ o o Ex Liquid-
'a ;fatezrss. bgp 17/6 Ex-liquidator’s s:ock. KODAK GAMERAS a(lorslg::;ck
CRR 8in. LOUDSPEAKER IN CABINET. Beau:i- | Cresta Mic M. Lise £2/0/8. Our price £1/9/¢.
— | fully finished in leather cloth. ONLY 22/6. Junllor " List £5/3)- Our price £3/10/-
ENCLOSED MAINS FAN MOTOR. 200/ | Plus2/6P. &P. 2/-P. & ’ i ’
250 V. A.C. BRAND NEW, 22/6. Plus 2/6 P, & P, SPEAKFR BARGAINS Bantam.Colorsnap List £9/11/-. Our price
COCKPIT LAMPS. ldeal i dashboard, Sin. R.A.,, 12/6. 8in. Glac, 13/6. 10in. Plessey, £7/10-. 2/-P P :
e B 1 | 16/6. sin. High flux 10000 line, 15} All 2/- y “Bras i
sailing or dark room lights, 3/9. Plus I/- P. & P, P. &P. Brownie [27. Brand new List £1/9/6.

COMPASS REPEATERS.

No. 6A/742. com-| FLEX 23/0076.

plete with precision motor, 15/-. Plus 3/- P. & P. | covered, 25/- 100 y
DRYING CUPBOARD or space heater ,

elements. Fully enclosed in nickel case. 230/| (min. 12 yds).

250 V., 140 watts, 5/-. Pius {/6 P. & P CO. AX, 12 yds,, §/-.

Twin Twisted Maroon cotton

FLEX 40/0076, 3-core rubber covered,

Our Price 19/6. Plus 2/- P

HIGH-GRADE JOBBER S ‘DRILLS {13 in
plastic wallet), 4/6.

PLASTIC TABLE LAMPS, 4 /-. Plus I/-P, & P.
SPEAKER SILK. Brown/GoId 45in.  wide,
2/- yard.

1/3 yd.

MODEL E SEMI AUTOMATIC
COIL WINDING MACHINES

Model ‘E’ is a new addition to the famous range of Eta
Coil Winding Machines. It will wind coils 6in. x 6in.
also may be arranged to wind Flat Resistance Strips up to
6in. long.

A large diameter Lead-screw gives the feed great accuracy
and runs in Ball-Races. The reverse is manual and only
One Gear needs changing for the alteration to feed.

A Heavy Duty Revolution Counter with Five Figures and
Reset.

The machine is heavily built and will wind much larger
wires if required. Price on application.

ETA TOOL CO. LTD.

29a WELFORD ROAD, LEICESTER.

Phone: Leicester 56386 Grams: Leicester 56386.

ELLIOTT

TECHNICAL ASSISTANTS

Applicants are required who have had experience of
environmental test work on electronic equipment.
Applicants should have taken O.N.C., or City and Guilds
or course of equivalent standard. Day release for further
study considered. Opportunities for advancement to
Engineer status on merit.

Please apply Personnel Department (Ref. 819) Elliott
Brothers (London) Limited, Borehamwood, Herts.
Initial phone enquiries welcomed on ELS 2040/Ext. 207.
Evening interviews arranged if desired.

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 obms.)
T.44, 5-10 amp. ultra linear, 8,000 chm. 43% tappings 30/-. P/P. 2.,
T.182, 5-10 atop. and Osram 912 6,600 ohm. 209, tappings, 30/-. P/P. 2/-.
T.100, 35-10 amp. LOW Ioading, 8 000 ohm., 28/-. P/P. 2/-.
T.142, 7 watt stereo Bmp, 9,000 obm. 20% tappings, 26/-. P/P. 2/-.
T.140, 3 watt amp., type A tape amp., 3 wutt stereo, 5,000 ohm, 12[-
MAINS TRANBFORMERS (Primaries 240-220-200; 0-10 v, §0 ¢fs).
T.55. B5-10 amp. and tuner, 300-0-300 v., 120 mA., 6.3 v. 25 a,, GT. 63v.28a.,
6.3 v.1a., 32/-. P/P. 2/6.
T.58, 5-10 amp, 300-0-300 ¥. 100 mA, 6.3 v. 2.6 a, eT, 6.3 v. 1 a., 27/-. P/P. 2/6.
T. 10134/TW0Pl; -10 7311) Low loading, 300-0-300 v., 150 mA., 6.3 v. 4 a. ¢T., 6.3 v,
ey -
1143 7 watt stereo 250-0-250 v., 130 mA., 63 v.4 a.cT,, 8.3 v.1a., 33/-~. P/P.
T.141. 3 watt, 300-0-300 v., 60 mA., 6.3 v. L a., cT, 83vln 22/ P/P. 2/-,
T.163. 2 watt stereo 250-0-250 v., 80 mA., 6.8 v.2 a. ¢T., 6.3 v 25/- P/P 2/8
T.A, Trans, and Rectifler, 270 v. D.C. 100 mA., 6.3 . cT 3’ n 32/-
T B Trans. and Recdner 270 v.DC 60 mA.; 6. 3 v, cT. 2a., 25/
ful all ded fully e\cep'. T140 8nd TB Write
tor our fully lllus'.rated catalogue, with all data.
SPECIAL OFFERS T44 and T35, 59/-; T143 and two T142's, §2/-. P/P. 3/8 on both,
Mullard’s latest Publication deunlmg the complete range, * CIRI 'S FOR AUDIO
AMPLIFIERS,”

SOUTHERN TEOHNIGAL BUPPLIES. 83 8tation Road, Portslade, Sussex

P/P. 1/6.
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DEPENDABLE RADIO
SUPPLIES LTD.

122 TOTTENHAM STREET, LONDON, W.I.
(2 ininutes Goodge Street Station.  Opp. Heals in Tottenham Court Road.)
Phone LANgham 7391/2
Callers welcome.

Hours of Business 9-6.
Terms: Cash with order or C.0.D.

POST OFFICE
RELAYS
TYPE 3,000

BUILT UP TO YOUR
REQUIREMENTS

" Type 600 also available

COMPONENT PARTS ALL PLATED
Yokes, 3/- each. Top plates, 3d. each. Fixing Screws (with
Armatures, 9d. each. Bottom Plates, 3d. insulators), 2d. each.
Adjustable, 1/3 each. each. Buffer Blocks, 6d.
Spindles, I/- each. Armature Screws, each.

adjustable, 4d. each.
BUILD UPS CONTACTS COIL VALUES

Silver Platinum Single Twin
3 4/ Upto 100 Ohms 3/- 5/
.26 8/ W .. 500 - 8-
.36 12/~ S o000 L, s 7)-
. 416 16/~ o 5,000 6/6 8/6
.68 24/ . 10,000 9/- —

. 8/6 32/ Lo20000 . 14)- =
ups to order; all . .. 40,000 16/- —

types of relays built to your . . 80000 to order

*Slugged coils extra.

specnﬁcanon

'SIEMENS HIGH SPEED C/O RELAYS
250+ 250 ohm Twin Coils 6/6 I 0004 | OOOOhmsTmemls I0/6

850+850 o 8/6 7004, v
E.C. MINIATURE SEALED RELAYS
No. Ohms Build Ups Yoltage Price
2619248 670 4 C/O 24 v, € 2 6
Z530001 40 4 C/O 6 v. 17 6
Z530005 2 2 C/O 1.3 v, 12 6
Z530006 40 2 C/O 6 v. 15 0
Z530008 670 2 C/O 24 v. 19 6
2530010 40 2C/O 2K 7 v. 17 6
Z530014 2 I C/O 1.3 v 10 6
Z530015 40 I ClO 6 v. 12 6
2530016 180 | C/O 12 v. 19, 6
7530018 2,500 | C/O 48 v. £ 2 6
Z530019 2 2CJjO 2K L3 v 14 6
7530020 R 4 CjO 13v 16 6
7530021 2 2M 13v 10 6
2530022 2 IM IB 1.3 v 12 6
7530023 2 2B 2M 1.3 v 12 6
Z530024 40 ZM 6v. 12 6
“Z530025 40 IM B 6 v. 12 6
2530026 40 2B 2M 6 v. 15 0
2530027 180 M 12 v. 17 6
Z530028 180 IM B 12 v 17 6
2530030 670 2M 24 v 17 6
Z530031 670 M 1B 24 v. 17 &
Z530034 2,500 IM 1B 48 v £1 2 6
Z530480 670 2B 2M 24 v 19 6
7530430 - 5,000 2C/O 48 v. £l 9 6
“Z530429 2,500 2 C/O 48 v. £ 2 6
STC MINIATURE SEALED RELAY
4184G 700 2C 19
/6 Post & Packing on all relays. . Send for lists
ROTARY
TRANSFORMERS
Delivery. ex stock. Quotations on
application.
H.T. 31 H.T. 32
Input 1.5 v. Input 1.5 v.
OQutput 250 OQutput 490
v.at 120 mA. v.at 65 mA.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS
AND LEADING MANUFACTURERS. NEW AND BOXED.

ROTARY TRANSFORMERS
Made by DELCO
TYPE 1, 27/6 P. & P. 3/6.
TYPE 2 37/6. P. & P, 3/6.
Type |. Dual voltage 12 or
24 v., input 265 v., 120 mA,
output: 500 v,, 26 mA, out-

put.

Type 2. "12 v., input 275 v.
I10 mA. output; 500 v., 50
mA. output,

Both types dual output. Made in U.S.A.

OTHER DYNAMOTORS IN STOCK, SEND FOR LIST

BRAND NEW AM/FM (V.H.F.) CHASSIS
(P. & P. 10/-)

AT £13.6.8.

Why buy u F.M. Tuner at the same price?
’I‘upped input 220-225 v. and 226-250 v. A.C. ONLY.

‘haxsis size 16 %63 x 6}in. high. New manufacture.
Dul 14§ x din. in gold and black.
Pick-up. Extendon Bpeaker, Ae,, E., and Dipole sockets. "Five " piano” push buttony—-
OFF, L.W., M.W_, FM. and Gram. Aligned and tested.
Wlth all v1|ves .v O.P, Transformer, Tone-control fitted.
Covers 1,000-1,900 M.; 200-500 M.; 88-99 Me/s.
Valves KZ80 rect., ECHSI EF89, luABCSO EL84, EOC85. Speaker and Cabinet
to it chassis, 47/,
10 x 6in. ELLIPTICAL SPEAKER, 20/-.
TERMS:—(Chassis) £4/16/8 down~10/- carr.—and 6 Monthly Payments of 30y-,
or with Cabinet and Speaker £5/8/2 down and 7 Monthly Paymeuts of 32/-.

3-VALVE AMPLIFIER (INCL. RECT.)

Capable of giving 6 watts. Mains and output
4ransformers. Valves ECC81, EL84 and Rect. 3
Controla. volume, bass and treble. On/Oft switch.
Fully guaranteed. Chassis size 6} x3x2§in.;
with 7x4in. elliptical speaker or 6}in. round
(Goodmans); state which.

ONLY @7/-, (3/- P. & P,

STUPENDOUS OFFER!
13-CHANNEL TUNER

I.F. 34-38 Mc/e. complete wlth
valves PCF80 an
Removed from chassis but In
working order.
15 (2/0? & P} Knobs
extra, Bome
| tuners Iess valves 7/8.

50 SILVERED MICA AND CERAMIC CONDENSERS 10/-. 50 RESISTORS, 5/-

NEW WAXED TUBULARS, 350 v. or above. ! of each. 001, .002, .005, .01, .02.
.05, .1 mF. Total 21 for 4/8, post paid.

NEW ITA AND BBC TUNER

By well-known manufact for h
TVs with 35-38 Me/e. 1.LF. For all areas; covers
all 13 channpels. Switch glves BBC and two 1TA
selections. Suits G.E.C. sets BT4543, 4544,
5146, 5147, 5543, 5642 and 6641 without altera-
tlon. Easily adapted as aerial convertor. and instructions can be provided free.
Hae ITA and BBC co-axial sockets aud separate gain controls.
WITH VALVES PCF80 and PCC84, 22/6 (P. & P. 3/-).
Bome without valves at only 12/6 (P. & P, 3/-). o

GRAMOPHONE AMPLIFIER
with 5in. SPEAKER. On Fabric-
covered Baffle 12¢in. X 5in. Mains
and Output Transformers. Metal
Rectifier. ECL82 Valve. Tone
and Volume Controls. On/Of i
switch. Plenty of Volume. Fully Guaranteed. Two Knobu upplied. Ready to play.
Useful for Stereo. ONLY 57/-, post 3/-.

COSSOR AMPLIFIER KIT TYPE 562K £5/2/6 (3/- P. & P)
With valves EZ80, EF86 and ELS84. 2 speakers (10 x 6 x 4in. h.f.). Full mstrm:tlons
printed circuit; A.C. mains; original cart,on
PUSH-PULL AMPLIFIER £5.10.0

(3/6 P. & P.)

Brand wbew by famous manufacturer.
200240 AC. mains. Bass, treble and vol.
controls flying panel, With valves EZ80,
ECC83 and 2-ELB84 giving full 8 w. Chassis
1’x3|x3iln With o.p. trans. for 2-3 ohm
speaker.

FULLY BUILT BATTERY OPERATED TRANSlSTOR
RECORD PLAYER FOR £7.19.
(3/6 P. & P.)
Built and tested. Cossor printed clreujt {-transistor amplitier:
Garrard 45 r.p.m. battery player type BAl; speed control:
Cabinet size 11 x 9 X 3in.; less than 8}lb. Requires two Ever
Ready AD?28 batts.  Btate colour—red/cream or bluefeream.

LISTEN WITBOUT
INTERFERENCE

Fully built V.H.F./F.
M. 8et. Wired, aligned
and tested, 8ix Mul-
lard  valves. 88-98
M/cs. Metal (Blue and
grey) cabinet 12x 7} x
\ bln ONLY 53/3/.
(4/- fearr). 7

room dipole 1Q/-, 300 ohm twin feeder, Gd. yd With 12 months’ guarantee.
Delivery by return. C.0.D. 2/- extra. Terms: Cash with order or one-third down and
halance plus 7/8 (up to £711010) in four equal monthly payments. Balance over
£7/10/0 add 1/- in £1 and pay in not more than  monthly payments. See special
terms for A.M.-F.M. chassis. All new goods. unless stated, Send 6d. for 16-page
cltaloimc

8A HIGH ST., CAMBERLEY
GLADSTONE RADI E‘:wmu»:v.s r':L 22791

or caliers to 3 Ghurch Road, Bristol 5 Tel, 51207 (Camberley closed Sat.)
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Encyclopedia on

CATHODE-RAY OSCILLOSCOPES

and Their Uses

A RIDER book published by CHAPMAN & HALL

% Second Edition of the ‘‘ bible *’ of oscilloscopes.

% Completely up to date. Includes all new types and
their applications.

% New data on special purpose cathode-ray tubes and
on probes.

% Whatever your field—geophysics, aviation, auto-
motive, medical research, television, audio, com-
puters, automatic control, or any other branch
of industrial and communication electronics—
you will need this book.

e ——

Over 1,150 pages and profusely illustrated
Price £10.10.0 (Post Free)

Cash refunded if returned within 14 days
- =

OSCILLOSCOPES

and Their Uses

T e
R R

: o T i
N
. e @ i WEIGAR SRR FESCATT

THE MODERN BOOK CO.

For British and American Technical Books

19-21

PRAED STREET, LONDON, WwW.2

METERS. We carry large stocks of
meters. Micro-amps., milli-amps., am-
meters and voltmeters, sizes from 2in.
to 8in. Send for list and state your meter
requirements.

EVERSHED AND VIGNOLES
BRIDGE MEG. TESTER. 500 volts
test with built-in decade box to 9999
for resistance measurements insulation
range 0-100 megobhms, aluminium and
Bakelite case with carrying strap. £32/10/-
250 volt model wi:{\ built-in decade
box 0-50 megohms, €20/10/-.
EVERSHED AND VIGNOLES
BRIDGE MEGGERS. 250 volts, 0-20
megohms, using external decade box,
in wood case. Megger only £5/10/-
Carr. 10/- extra.

EVERSHED AND VIGNOLES
CIRCUIT TESTING OHMMETERS.
““ The Green Goddess ’* high range 0-100
and 0-1,000 ohms. £5/10/-. Low range
0-3 and 0-3Q0 ohms £4/10/-.

VARIAC by Zenith Electric. Type
50 A. |15 volts 50 cycles. Input 0-}135
volts, 5 KVA output.

CONSTANT VOLTAGE TRANS-
FORMERS. Output 250 volts 65 VA.
Auto. connected to feed into existing
electronic instruments containing their
own transformer, in vent. metal box
8 x 6 x 44in. €7/10/-,

RECORDING PYROMETERS. Foster
two control system with mercury oper-
ated contacts in black enamelled iron
case, as new. CAMBRIDGE Model B
Thermo Recorder for one or two
records at } minute intervals. Mains
operated. 250 volts, A.C. Full scale
deflection 100 micro-amps.

LESLIE DIXON
& CO. Dept. K

214 Queenstown Road, Battersea,
London, S.W.8. MAC 2159

iiAs_N U”
REGUNNED T.vV. TUBES

Supplied from stock and despatched
by British Railways same day.
COMPLETE NEW GUNS fitted in
every tube and fully guaranteed for
TWELVE MONTHS.

Mullard Mazda
12in. ... £415 0 £5 0 0
l4in. ... £5 0 O £5 10 0
15in. ... — 6 5 0
l6in. ... £6 10 0O —
{7in. ... £6 0 0 6 5 0
2lin. - .. £8 10 0O £810 O

Carr. & Ins. 10/-.

Other types available. Please contact.

J. P. WRIGHT

la Shotton Street,
Doncaster
Sole Distribution Agent
Phone: DON 2636 or 66252.

POST PAID—CUT PRICE TOOLS
AUTOMATIC PUSH DRILLS, with 8 wood
bits, [ in. to 3}in., 13/6. WHIT, OPEN END
S8PANNERS, drop forged and plated, set 8.
Y5 in. to }in., 11/6. POCKET NEON TESTER,
with retractable screwdriver, §/-.
5in. SIDE CUTTERS, 5/-. 5in. PLATED
ROUND NOSE TAPERED PLIERS, 5/-.
7in. FLAT NOSE BOX JOINT TAPERED
PLIERS, /6. Tiin. COMBINATION PLIERS,

H.8. TWIST DRILLS. Set 7, %in. to }in,
4/-, Full size in wallet, 6/-,

12 v. D.C. MAGNETIC SWITCH. Cuts outon 2
amp. overload or dead short. 13/8. P.P.
OUR FAMOUS TRANSFORMERS. Input
200/250.  Output tapped 3 to 30 v. 2 a. or
taevped 5, 11, 17 v. b a. Each 24/6. P.P.
F.W. METAL RECTIFIERS. 12/6 volt,
la., 7/8; 8 a, 13/-; 4 a., 17/6; 6 a., 27/6; P.P.
TOGGLE SWITCHES DPDT 3/-. SP 1/9.
MICRO SWITCHES. Make and Break, 5/6.
MAINS TRANSFORMER AND RECTIFIER
giving 12 v. 1 a. D.C. Output. 19/6. P.P,
NICKEL NIFE BATTERIES. 1.2 volt. 2.5
amp. Size 3 X 2§ X lin. Practically everlasting.
8/- or 3 for 16/« P.P. 4 for 21/-,

ARMY MORSE KEYS. 3/- and 8/6 P.P.
8TUDIO 'O’ CARTRIDGES. 21/-

Al items new and guaranteed
UNISELECTOR SWITCHES. 50 v. D.C.
6 bank 25 way and 3 bank 50 way, all tested
and guaranteed, 30/- each. In lots of 25 or
more plus carriage.

10,000 STROWGER RELAYS. Open to offers.
1,000 NEW 8.T.C. FREQ. CRYSTALS. 10,555
kic to 19,872 kfc. 5/6 each. Lists available.
PAXOLIN TUBING. 13in. O.D. %in. thick.
6ft. lengths. 15/- P.P. Ideal for aerial masts.
Stronger than steel.

PAXOLIN PANELS. 12"x6”x}". 3/6.
Lists sent on request. Post orders only io

THE

RADID & ELECTRICAL MART

29 STATION APPROACH, SUDBURY TOWN;
WEMBLEY, MIDDX.
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Before buying a tape-recorder Try the . . .

TUTOR De Luxe

with its latest improvements and extension speaker

MONITORING THROUGH SPEAKER AND WITH
SWITCH COMPENSATION
SLOW SPEED RANGE 17 in., 33 in., 74 in.

One year full service guaranteed

also . . . you can buy language
courses on tapes—both for ele-
mentary and advanced tuition.
Courses are  available for
FRENCH, GERMAN, ITALIAN,
SPANISH and RUSSIAN.  Ele-
mentary courses 3 gns. Advanced
courses 6 gns. Full details on
request from—

TUTOR TAPE COMPANY, P Y

32 Orkney Street, London, S.W.11 1, R vty

FRACTIONAL
HORSE POWER
MOTORS

or
f TAPE RECORDERS
GRAMOPHONES
UNIT HEATERS
AUTOMATION
PROCESSES

1/50th to 1/10th H.P.
100-250v. A.C. 50 and 60c,
1,500 or 3,000 r.p.m.

Trade enquiries invited

P.C.A. RADIO

Offices and Works
BEAVOR LANE, HAMMERSMITH,
LONDON, W.6

Telephone : RIY 8006/7

WiIRELESS WORLD

T.C.C, “CATHODRAY " VISCONOL TYPES. 1 mfd., 2 kV. wkg., 7/8 each,
0.25uF., 4 kV. wkg., 8/~ each. 0.05uF., 8 kV. wkg., 7/@ each. 0.1uF., 5 kV. wkg.,
8/6 each. 0.05u¥., b kV. wkg., 8/8 each. 0.1uF., 6 kV. wkg., 7/6 each. 0.5uF.,
2.5kV. wkg., §/6 each. 0.23ul¥., 2.5kV. wkg., 8/~ each. 0.0025uF., 6 kV. wkg.,
5/~ each. 0.0025uF., 5 kV. wkg., 4/@ each. 0.005uF., 8 kV. wkg. /= each,
0.0025uF., 3 kV. wkg., 4/~ each. 0,025uF., 2.5 kV. wkg., 4/8 each. 0.0025uF.,
2.5 kV. wkg. 4/-cach. 0.005uF., 2.8 kV. wkg., 4/- cach. 0.025.:F., 3 kV. wkg. 4/8
each. All the above are tubular stud mounting.

BLOCK PAPER TYPES. 0.002 mfd., 15,000 V.P.K., 100 amps. discharge at 500
times per second, size 16} x 9 X 3}in., cernmic insul., 25/8 each, 3/-post. 0.05 mfd.,
16 ¥V, wkg. at 71 deg. C., ceramic insul., size 14 x 12} x 8in., 30/~ each, 5/- post.
10 mfd., 1,500 v. wkg.. 15/~ each, 3/6 post. 8 mfd. 1,200 v. wkg., 11/@ each.
8 mfd. 500 v. wkg., 5/- cach, 6 mtd. 500 v. wkg., 5/8 each. 4 mfd., 500 and 750 v.
wkg., 4/6 each. 4 mfd., 1 kV,, 5/8 each. 4 mfd. 2 kV. wkg., 8/8 each.

25FT. AERIALS

Super quallty very heavily gal-
vanised steel tubes, no guy ropes
needed, four Gft., 2n. dis. steel
tubes fit into the ceramle insulated
base, these arc then pegged to the
ground.  Acrial mast in four
sectlons steel tobes 23n. dia.,
tapering to lin., at top of mast.
Complete: aerial with all poles,
buse and stakes, ete. £12/10/-.
Weight packed 2} ewt.

POWER UNITS

= 100-250 volt A.C., input, 24 v, at

3 amps. or 12 v., twice at 3 ampa.
-ﬂ.l
-y

iz

“#  cach winding. Continuous tropical
: rating, switched and fused, ete., in

metal case that fits any 19in, rack,

M‘I size 19 x 7 X Tin. Brand pew
= £3/15/-, earr. 7/6 (With circuit).

. SMOOTHING UNIT

for the above power supply,
2 chokes and 0-1 mA. meter
(grade I) in metal case, same a3
the p.u., £2, carr. 7/6.

s

RANGE GONVERTOR

{part of R206 Rec.), 115-600 kc/s, on tbree bands
Jurge dlal with a Muirbead slow motion drive.
Valves EF39, ARTH?2, the set can be used with
R107, R208, and many other types of receivers.
32/6 each. Carr. 7/6.

GRAHAM GEARED MOTORS

115 volts A.C., 1/6th R.P., variable
speed box 0-166. Bize of unit
14§ x 94 x Rin.  £8/1Q/-. Carr. 10/-.
Transformers to operate this unit
35/- each.

TEST SET TF 640B/

Absorption Wavemeter Freq. 2 metres, contains
0-1 mA. meter valve INS, etc., beautifuliy made brass
and copper case, plus the 2it. aerial. Brand pew,
30/ each. Post 3/6.

SILICA GEL in 16 oz, bags, 5 for 5/-, Post 2/-.

WIRELESSS SET No. 18, Mk, 2, Two trans./Recs. in one case, ** A" set 2-8 Me/s.
R/T and CW, ” B sct 240 Mc/s. R/T only. 15 valves 500 microamp meter,
Variometer, Control box 3B, all leads, key and piug assembly. No. 1 headset
Microphone and headphones M/C., and 12-volt rotary power unit. All mounted
on the rack, the complete station, £8/10/-. Carr. £1.

RF DRIVER UNIT. Freq.100:156 Me/s., valves 2, 4304CB/c; 2, CV1079: 1, CV1052
0-100 mA., meter 3}in. scale, 3 slow motion drives and C.0. section, fits any 191u,
rack. Brand new in maker's cases. No charge for case or packing. Price £3 each.
Post 10/-.

RACKS. bit. high, takes 19In., panels at £2, 0/- carr.

MOVING IRON METERS. 0-100 amps., 6in. scale, at £2; 90-180 v., din. scale at
35/-. 3/~ post. :

VENTILATING UNIT. Motor 115 v. 1/20th H.P., A.C., £3 each.

VARIABLE RESISTORS. 3 ohms 10amps., rotary stud switch and resistor mats
(as new), 18/8 each. 3{- post. 4

FLAMEPROOF CABLE., (U.8.A) Qlass braided, 100 yd. coils 41/.010, 35/~ per
coll; 26/.010, 32/8 per coil; 10/.010, 30/~ per coil.

PLEASE INCLUDE POSTAGE ON GOODS
TERMS C,W.0. All goods offered are ex-W.D.

W. MILLS

3.B TRULOCK ROAD, TOTTENHAM, N.I7
Phone: Tottenham 9213 & 93330

S.A.E, for enquiries
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SOUTHERN RADIO'S | |
v SPECIAL BARGAINS v
TRANSMITTER - RECEIVER

TYPE 38 MK Ul

Complete in Metal Carrying Case. 9in.x
6%in. X 4in, Weight 6lb, Frequency 7.3 to
9 Mc/s. Five valves, £1/2/6. Post paid.

These TX-Rs are in NEW CONDITION, but owing
‘to demand they are not tested by us and carry no
-guarantee, but should prove SERVICEABLE,
ATTACHMENTS for Type '*38°' Trans- |
seceivers. ALL BRAND NEW. Headphones
15/6; Throat Microphones 4/6; Junction Boxes
‘2/6; Aerials, No. | 2/6; No, 2 5/-; Webbing
-4/-; Haversacks 5/-; Valves—A.RP. 12 4/6;
LA.T.P.4 3/6; Set of FIVE VALVES 19/- the set.
.SPECIAL OFFER No. 2:

¢t 38, as above, complete with set of external

attachments, 42/6, post paid.

‘SPECIAL OFFER No. 3:
Transmitter-Receiver *38°" Mk._ Il. Brand
new with complete set of external attachments
dncluding Webbing, Haversacks and Valves,
'57/6 post paid. Fully guaranteed,

CONDENSERS. 100 assorted Mica; Tubular,

etc., 15/~. NEW,

CONTACTOR TIME SWITCHES 2 im-

pulses per sec., in case, i1/6.

REMOTE CONTACTOR. For use with

above. 7/6.

LUFBRA HOLE CUTTERS. Adjustable 2in.

to 3}in. For Metal, Plastics, etc,, 7/-.

MAGNETS. Strong Bar type, 2 in., /6 each,

MORSE TAPPERS. Midget type 2/9; Standard,

3/6; Hedvy type on base, 5/6. ALL. BRAND NEW.

MORSE PRACTICE SET. TAPPER with

BUZZER on base. Complete with battery, 12/6.

BRAND NEW.

PACKARD-BELL AMPLIFIERS. Complete.

BRAND NEW, with valves, relay, etc., etc., 17/6

each,

QUARTZ CRYSTALS. Types F.T.241 and
F.T.243., 2-pin, #in. spacing. Frequencies be-
tween 5,675 kefs. and 8,650 kcls. (F.T.243), 20
Mc/s. and 38.8 Mc/s. (F.T. 241, 54th Harmonic),
4/- each. ALL BRAND NEW, "TWELVE ASSOR-
TED CRYSTALS, 45/-. Holders for both types,
1/- each. Customers ordering 12 crystals can be
supplied with lists of frequencies available for
their choice.

RECORDING BLANKS. Brand new. ‘' Emi-
disc."” Ready for cutting. [3in. 6/- each or {5
complete in metal case £4.

RESISTANCES. 100 assorted useful values.
New wire end 12/6. NEW.

SPECIAL OFFER. 12 ASSORTED METERS.
Slightly damaged. Mainly broken cases {perfect
movements). including 3 BRAND NEW Aircraft
Instruments. 12 for 45/-,

STAR IDENTIFIERS. Type | A-N Covers
both Hemispheres, 5/6.

Til54 TRANSMITTERS. Complete in transit
case. New condition, £2{5/-.

TEST METERS D.C. PORTABLE 0-5000
ohms 0-6mA 0-1.5v and 3 v. In case 3%in, X 3%in.
% 24in. Voltage range can easily be extended by
addition of resistances to suit individual require-
ments, Brand new, 12/6.

ATTACHMENTS for ‘18" Transreceivers,
ALL BRAND NEW., Headphones 15/6; Hand
P“I'icrophone §2/6; Aerials 5/-; Set of 6 Valves

TRANSPARENT MAP CASES.  Plastic
14in. % 103in, Ideal for Maps, Display, etc., 5/6.
Post or carr. extra. Full list Radio Books, etc., 3d.

SOUTHERN RADIO SUPPLY, LTD.

11, .LITTLE NEWPORT STREET,
LONDON, W.C.2. GERrard 6653

*WALKIE-TALKIE |

COMMUNICATION RECEIVER R208., $0-0.55 Me/s.
in 6 ranges, separate. power pack for 110/230 v. u.c.
and 12 v. d.c, vibrator pack, siightly used but in
good oondmon. tested before dispatch, £18/10/-.
Power pack £7/10/-. Frequency adaptor for further
3 ranges 800-560 Ko/fs., 55/- carr. 5/, carr. on receiver
and power pack 30/- (mainland) Thla is a high quality
receiver, limited stock.
MARCONI UNIVERSAL IMPEDANCE BRIDGE
TF378a. These are as new complete with ieads, for
110/250 v. a.c. operation. Only £32/10/~, carriage
paid, outside mainland carriage extra.
TX/BECEIVEB No. 19, Mk. II. 2-8 Mc/a. (150-37
metres) in two b&nds, also 230-240 Mc/s. V.H.F.,
12/24 v, d.c., complete station, set, power pack,
variometer, junction box, leads, nerials, £8/10/-
carr £1/10/- (mainland).
COMMUNICATION RECEIVER R107. 9 valves, 3
band 1.2.17 Me/s. (18-250 metres), 110/230 v. a.c.,
12 v. d.o. operation, used, tested, working bhefore
dispatch, £14/10/- carr B] A medium-priced re-
celver for t and shippi
CALIBEATOR TIME BASE TYPE 1. Incorporates
power pack 115/250 v. input, 330-0-330 v.,"4/6.3 and
4/5 v. tapplngs, 5Z4G rectifier, fnlly smoothed, also
8/EF50, 2/VR54, 2/CV173 valves, aml 2 host of other
components. Brand new in original transit case
35/-, carriage 7/6.
PERFORMANCE TESTER TYPE 102. Contains 23
valves miniature CV type. turret tuner 6-position,
plug-in R.F. strip Type 147A, 3 valves (147/138/133),
variable tuning, LF. strip with 8 valves (8/138,
1/140, 1/196). Also 3/138, 2/140, 1/329, 2/286, 1/853,
1/133, 2/6 x 4 vaives, and 12/24 v, blower, with iarge
selectlo;loi useful modern components. BRAND NEW,
75/-, carriage 7/6.
ROTARY CONVERTOBS. 24 v. d.e. input, 230 v.a.c.
50 c. 100 watts output, brand new, £4/1(0/-. Ditto,
125 watts, £4/17/8. A few of these models, store
soiled, at a reduction of 10/-. Ditto, 150 watts, new,
£5/10/-, with sliding resistor for rame £8. Carriage
on all the above 7/6, outside mainland extra.
ROTARY CONVERTOR. By Lancashire-Crypto.
24 v. d.c. input, 230 v, a.c. 50 ¢. 135 watts output in
wood carrying case, with 3-pin flush output socket,
absolutely brand new and unused in original packing
case, £7/19/6, carriage 10/-. A small number left,
24 v. d.c. input, 50 v. a.c. 50 c. 4 amps. output in steel
case, £2/10/-. Auto transformer 50/230 v. to suit
same, £]1/10/-, carriage on each 5/-.
GRIMES (U.S.A,) SEARCHLIGHT SIGNALLING
SPOTLIGHT. 12/13 v. approx. 80 watts seaied beam,
pistol grip handle incorporating micro switch, separate
on/off switch, 20ft. tough rubber flex, size overall
7in. x 7in. x 12in., weight 5lb. Superb light, just the job
for boats, etc. BRAND NEW, only 45/-. P. & P. 2/6.
CONTROL JUNCTION BOX. Type 165, Ref. No. 10D
10102, incorporating 2 high-speed 670 ohms sealed
relays, also 2 co-axial relays with miniature co-ax.
sockets. Brand new, few only, 35/-. P. & P, 2/6.
BATTERY CHARGERS. 230 v. a.c. input, 24 v. d.c.
output at 10 amps. with meter, fine and eoarse controls
enables 6, 12 or 24 v. batterics to be charged, fused
with on/off switch. #£9/10/-, carriage £1 mainjand.
RECTIFIER SETS. 230 v, 1 ph. input, 24 v. d.c. at
26 amps. output, £12/10/-; ‘280 v. ditto, 46 v. at
50 amps. output, £17/10/-; 230 v. ditto 3 ph., 36 v. at
50 amps., £20. 380/440 v. 3 ph. input, 36 v. d.c.
at 50 amps output, £27/10'-.
NIFE ALKALINE BATTERIES. 25 a.h, 12 v. per
cell, 10/- ea. P, & P.1/6.
CONDENSERS, “ Pyranol " oil filled 10pF 2 kv, wkg.
(part of the Transmitter ET4336) 22/8 ea.; 1 dozen
lots at 19/~ ea,; 50 to 100, 18/- each. Packing and
carriage at c
TELEGRAPE LINEMEN'S SAFETY BELTS. Lenther
% #in. double buckles, with safety catch, « must
{or all climbing purposes. Brand new, 17/6. P P.2/-
HAND MICROPHONE. Moving coll No. 13, round
24in. diameter, with thumb press switch, brand new,
only 12/@. P.P. 1/-. Inserts for same 4/8. P.P. 6d.
373 MINIATURE I.F. STRIP. F.M. conversion,
9 72 Mc/s complete with 6 valves. Conversion detalls
P.W.” April 1957. Now only 20/8. P.P. 1/6.
CONTEOL U‘NIT U.8.A, Case 12x6 x3in., hinged
lld, with 1 mA. 2’[& meter flush fitted, 5 micro and
2 toggle switches, relays, condensers and other com-
ponents, wonderiul bargain, 22/8. P.P. 2/6.
Terms, C.W.0. or approved monthly accounts.

A, l THOMPSON B.AE, inquiries.

“EILING LODGE,” CODICOTE, HERTS.

Phone: "Codicote 242

INSTRUMENT
REPAIRS

DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED
REPAIRS.

We specialise in the repair and conversion
of the following :-

MULTI-RANGE METERS.
AMP-VOLT-WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT. -
SPC.LABORATORY EQUIPMENT.

LEDON INSTRUMENTS LTD.
96, Deptford High St., London, S.E.8.
TIDEWAY 2689

|A78T 11/9 | 787 93
1D5 711 | 7Y4 7/6
IH5GT  9/6 10T14 9/3
L4 3/6 11D5 17/3
INS 9/6 12AH7GT 6/6
1IR3 6/— 12AH8  9/6
1S5 5/11 | 12AT6  7/6
1T4 311 | 12K7G 53
3Dé 4/11 | 12K8GT 11/3

3v4 7/- 125K7M  5/3
5U4G 5/- 12SQ7GT 5/11
SY3GT 5/l Q7 S

6C4 33 | so7B 3/6
6Cé 4/~ | 954 1/6
6C9 9/3 | 955 3/6
6CHe  9/— | 956 2/6
6B2 316 1 9001 3/| 1

May, 1960

EDDY'S wormw LTD

172 ALFRETON ROAD
NOTTINGHAM

LOOK AT THESE NEW
VALVE PRICES

Guaranteed New or Surplus
By Return Post

ECH8I
ECL80
ECL82
EF36
EF37
EF37A
EF39
EF40
EF4|
EF42
EF50
EF55
EF80
EF85
EF86
EF89
EF9I
EF92
EF95

Size 73in. x 7}in. x 24in.

SPECIAL OFFER!

CAR RADIO KITS. Seven - Transistors.
Long and Medium Waves 2 watts output.
RF. stage and automatic gain control.
plete kit with cabinet 104 Gns.
extra, 17/l1, P. & P. 5/-. Please state voltage.

Com-
Speaker

6Fi 6/6 | 9004. 311
6F6G  6/- | 9006 .3/l
6F13 86 | AZI i2/6
6H6 11| CY34 9/6

7
7D3 19/11 | ECS82  9/6
7HTY 19/6 | ECH35 6/6
7R7 10/3 | ECH42  38/3

U
UAF42
UB4i
UBC4I
UBF80
UCH42
ucLe2
UF4l
UF42
UF89
UL4)
ULs4
uY4l
UYIN
VP23
VP4l

411
2

713
&1
73
73
63

10/11
33
s/

Any parcel insured against damagé in transit for
only 6d. extra per order. All uninsured parcels
at customers’ risk. Postage and packing 6d. per
valve extra. Over £3 free. C.O.D. or C.W.0.

only. C.O.D. charge 3/- extra.

S.A.E. with all enquiries
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using
your assets
to the best
advantage?

If you have a sound theoretical
background to degree standard
and can initiate new lines of
development, then there is a fine
career waiting for you with us
at I-C-T-the largest British
data processing company.

GREATER
PROSPECTS,
WIDER SCOPE
FOR YOU AT
I.C-T

Hereyouwill find an enthusiastic
and progressive outlook, more
fundamental research, more
scope for initiative, and more en-
couragement to work out origi-
nal ideas and publish the results.
Exciting work and real prospects
in a rapidly expanding company.
Nice people to work with too,
and pleasant surroundings...in
fact, probably the kind of job
you'vealwaysbeen thinking about.

Main appointments

The posts vacant are in depart-
ments for:

* Development of new circuits
for digital computers.

* Draft designs for digital
computers.

* Development of high-speed
mechanisms,

* New forms of construction
for digital computers.

We want top people for jobs like
these in the research labora-
toriesat Whyteleafe, Surrey, and
at Letchworth and Stevenage in
Hertfordshire.

Write briefly (age, education and
experience) to The Manager,
Personneland Training Division,
Ref. No. R/E2,

International Computers
and Tabulators Limited

149 Park Lane, London, W1




154

TECHNICALLY TRAINED by

l C s (N RADIO, TELEVISION AND

... A WHOLE WORLD |
OF KNOWLEDGE forl OCCUPATION . ST
the 'KEEN STUDENT |_ :

(Dept. 222P), Intertext House, Parkgate
INTERNATIONAL : Road, London, S.W.I1.
A RESS .
S(HOO[S l I:’DBlock Czpltals Please |

ELECTRONICS ENGINEERING
Opportunities in Radio Engineering and allied professions await
the 1CS trained man. 1 CS Courses open a new world to the
keen student. . . .

RADIO AND TELEVISION ENGINEERING; RADIO
AND TV SERVICING; ELECTRONICS, COMPUTERS
AND DATA PROCESSING, etc.

1 CS Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.
Examination Courses for:—British Institution of Radio Engineers
City & Guilds Telecom. Tech., C. & G, Radio Servicing (R.T.E.B.)
& C. & G. Radio Amateurs.

LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE
Build your own 4-valve TRF and S-valve superhet radio receiver.
Signal Generator and High-quality Multi-tester.

FILL IN AND POST THIS ICS COUPON TODAY
It brings the FREE 1 CS Prospectus containing full particulars
of ] CS courses in Radio, Television and Electronics.

Fnternanonal Correspondence Schoolsl

WIRELESS WORLD

May, 1960

PERSONAL CALL

Service Engineers required for the above
system which includes Transmitters and
transistorised receivers.

Training given to suitable applicants for
positions in our test department and in
the field.

Apply Personnel Department,

Multitone Electric Co. Ltd.

12-20 Underwood Street,
London, N.1. Telephone CLE 8022.

| zmem of electronic equipment.

wmwwwwsrx/\'/v\/\ﬂ

MARGONI INSTRUMENTS, ST. ALBANS

require

TECHNICAL WRITERS

This Company has immediate vacancies in its
Technical Literature (Telecommunications) Section.
Applicants should have electrical engineering qualifi-
cations and/or experience in the design or develop-
The duties are
varied and interesting and the posts provide per-
manent and pensionable positions in a well-
established Company.

Please write giving full details of experience and
qualifications to Dept. C.P.S., Marconi House,
336/7, Strand, W.C.2, quoting reference WW 2970N.

J‘\/‘WM‘\/‘\/‘M\/‘N

NwNN\/‘J‘

MIDDLESEX COUNTY COUNGIL

Education Committee

TWICKENHAM TECHNICAL COLLEGE

APPOINTMENT OF PRINCIPAL LECTURER IN ELECTRICAL
ENGINEERING

Applications are invited for the post of Principal Lecturer in
Electrical Engineering from 1st September, 1960.

Applicants must possess a degree in Electrical Engineering or
Physics and have had considerable industrial experience preferably
in"some branch of the Electronics industry.

Teaching experience essential.

Salary: £1,750 x £50 to £1,900, plus London Aliowance.

Further particulars relating to the post and an application form
may be obtained (s.a.e.) from:

The Principal,
Twickenham Technical College,
Egerton Road,
Twickenham, Middiesex.

ROYAL AIRCRAFT ESTABLISHMENT
BEDFORD

requires

ELECTRONICS MECHANICS

to serve as Research and Development Craftsmen (Special)
for interesting work on an'ﬁeld radio, radar installation
and instrumentation equipment. Pay starts at 227/8
(including 38/- merit lead) for a 44 hour 5 day week and is
reassessed within three months up to 259/8 according to
ability. Revised pay will be retrospective to date of entry.

Good prospects of houses within a reasonable time for
applicants living outside the area.

Apply to Personnel Branch (W.W.), Ministry of
Aviation, Royal Aircraft Establishment, Bedford.

’ ARE YOU A SKILLED AND EXPERIENCED

ELECTRONICS TECHNICIAN?

HAVE YOU BEEN A WIRELESS OR RADAR FITTER
IN THE ARMED FORCES?

DO YOU HAVEGOOD TECHNICAL QUALIFICATIONS
BUT LACK INDUSTRIAL EXPERIENCE?

If you can answer ** YEB ™ to at least one of these questions then we should like
%o heur from you.

We need new text and calibration engineers to help us increase the output oi
our very wide range of telecommunications measuring instruments.

The work requires the underst.anding of the most modern and varied cireujt
b up to 106,000 Mc/s.

The posts are permanent and pensionable and will prove attractive to men who
believe strongly that there is a real career for them in production.

Call and talk it over if you live close to us at 8t. Albans. Alternatively, write to
Dept. C.P.8. Marconi House, 336/7 Strand, Londog, W.C2., glvmg full details
of ysur education and experience and quoting reference WW 2970 M.

MARCONI INSTRUMENTS LIMITED,
Longacres, Hatfield Road, St. Albans.

PIEZOELECTRIC
FILTER ENGINEER

Excellent Senior Development Engineering position
open for Engineer with active specialized experience
in this field. Crystal filter to be used primarily in
carrier multiplex equipment.

Also other Carrier Communications engineering
positions open.

Inquiries will be answered immediately.
write or wire:

E. Jack Shannahan, Employment Manager

LENKURT ELECTRIC COMPANY, INC.

County Road, San Carlos, California

Please
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70 AMBITIOUS ENGINEERS

TEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢¢NO PASS—NO FEE”

Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than [f20 a week, send for your
copy of “ENGINEERING OPPORTUNITIES”
today—FREE.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronautical Eng.,
Productlon Eng.,
Building, Plastics,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!
A.M.I.Mech.E.

Gen.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)
(Dept. SE/22 ),29 Wright’s Lane, London, W.8

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
AM.Brit.l.R.E. City & Guilds

P.M.G. Certificate
Practical Radio Ask for details.
Radio & Television Servicing
Practical Electronics B.I1.E.T.
Electrxnics Engineering SCHOOL OF
utomation
ELECTRONICS

POST COUPON NOW 7

INCLUDING
TOOLS!

The specialist Elec-
tronics Division of
B.LLE. T {incorporar-
ing E.M. 1. Institutes) §

NOW offers you a
real laboratory train-
ing at home with
practical equipment.

Radio Amateurs’ Exam.
R.T.E.B. Certificate

‘ORPORTUNITIES

Please send me your FREE 156-page
“‘ENGINEERING OPPORTUNITIES "

(Write if you prefer not to cut page)
NAME.
ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME ~--oooeo e

AN NEENEER

for

R.G.D. - REGENTONE -

teams engaged on the following work:

Television Receiver Design.
Radio Receiver Design.

Receivers.
Test Equipment Engineering.
Instrument Standardising.
Component Testing.
Technical Clerk.

UNITED GOMPONENTS LTD.

Design and Manufacturing Organisation

ARGOSY

Invite applications from Electronics Engineers for
Senior and Junior positions in expanding design |

Transistor Applications for Radio and T.V. |

These appointments offer unrivalled scope for
personal advancement.  Excellent working con-
ditions with every facility required for top quality
work. Salaries are excellent, normal working hours
short and a pension and life insurance scheme is
operated by the company. All applications will be
regarded as strictly confidential.

Write to: Technical Director,
United Components Ltd.,
Eastern Avenue West, Romford, Essex.

Ultra Radio & Television Limited
Stonefield Way. South Ruislip, Middx.

An important expansion in Television Research and
Development is planned for 1960. The Company’s modern
laboratories at Ruislip are to be extended and new and varied
projects in all fields of Television Receiver Design will be
undertaken. This increased activity has created a number
of additional permanent posts.

SENIOR TELEVISIGN ENGINEERS having considerable
experience of Television Receiver Design are needed to provide
the foundation for the expansion. Their theoretical knowledge
should be equivalent to Degree standard, preferably including
transistor theory.

These posts should attract men already in the £1,000-
£1,500 Ssﬁ:ry bracket.

TELEVISION ENGINEERS interested in Receiver Design,
having either academic qualifications or adequate experience
in this field, are needed to support the Senior-Engineers and
complete the working team. Excellent opportunities will
arige, in the expanding Development activity, for future
promotion.

Salaries will be according to experience up to £1,000.

THE TELEVISION LABORATORY is modern and newly
equipped with up-to-date instruments. It provides all the
necessary facilities for scientific work and is situated in a
pleasant residential area.

The Company provides a Free Life Assurance and Con-
tributory Pension Scheme.

Applications, with details of training, qualifications and
experience to: The Technical Manager, at the above address.
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EARN what you're

WiIRELESS WORLD

really worth!

You've got ability—everyone has.
you making the most use of it—to earn what you're really worth?
If not, let 1CS training develop your ability and help you to a better

job, with more security!

Advertising & Selling

General Advertising

Bales Management

Exams.: Joint Inter., A.A.

and [.£.A. Finals, I'.’S. -
C.

.C.L.A,
Architecture and Bailding
Clerk of Works
Building Coustruction
Exams.: R.LB.A. (Inter.)
/.1.0.3., [.Q.8., Inter., Final
& Dip. in Worging Up,
Art L.1.O.B.
Commercial Diustrating.
Olls and Water-Colours.

Commercial Training

Bookkeeping

Computer Programming

Office Traintng Bookk’ping

Exgms.: 1.C.W.A,, CLS.,

€.0.8., A.C.0.A., Inst, Bk-
keepers.

Draughtsmanship

(Suate Branch)
Drawing Oitice Practice
Mechanical Drawing
Matha, & Machine vrawing

Take the right course now

Farming and Horticulture
Pig aud Poultry Keeping
Flower and Veg. Growing
Smallholding
Exam.: R.H.S. General
Fire mngineering

. of Fire Engnrs.

General Eduncation

Good English

Exzams.: G.C.E. Snbjects at
Ordinary or Advaneed Leves

* Management

Industrial Mangmt., Office
Mangmt. PersonnelMangmt.
Exams.: Br. Inst. of
Mangmt. Inter., Final and

Cert. in Foremaaship

Mechanical Engineering
Wide range of subjects inci:
‘Workshop Practice, Diesel
Engines, Refrigeration &
Welding. Engineering
Maths., Production Eng.
Exams,: I.Mech . E., Soc, of
Engrs,, Cert, in Foreman-
ship

. and fill in this coupon

e ——
Motor Engineering

Motor Mechanics

Running and Maintenance
Photography

The Amateur Photographer
Exam,: P.D.A,

Radjo, T.V. and Electronic
Engineering

Basic Electronics

Radio Engineering

Indust. Elecironics & T.V.

Radio Servicing

T.V. Bervicing and Eng.

Practical Radio (with kits)

Electricians

Exams.: Brit. LR.E., Soe, of

Engrs.,, C. & @. Certs, for

Telecom Technicians, Radio

Amatears, Radio Servicing

{RTEB)

Writing for Profit
short Btory Writing
Journalism

And Many Other Courses

May, 1920

But are

SUNDERLAND Ei)UCATION AUTHORITY

SUNDERLAND TECHNICAL COLLEGE

Applications are invited for the post of Electronics Technician.

Applicants must possess a National Certificate, preferably
with endorsements in Applied Thermionics, or a National
Certificate in Applied Physics with Electronics as a subject,
or the City and éuilds Radio or Television Servicing Certifi-
cate, or the Diploma of the Institute of Radio Engineering or
an equivalent qualification. They should also have consider-
able experience of electronics equipment.

Salary: £690 x £20 to £870 per annum.

Further particulars from the Registrar, the Technical College,
Sunderland. Applications should reach the undersigned &s
soon as possible. Canvassing disqualifies.

W. THOMPSON,
Director of Education.
Education Office,

15, John Street,
Sunderland,
Co. Durham.

INTERNATIONAL CORRESPONDENCE SCHOOLS, (Dapt. 222Q),
Intertext House, Parkgate Rd., London, S.W.11.

Please send FREE book on................oocecviviiinnins

Address

Occupation...........

%4 4 ¢ 4 7 1 | J | __NB

Age..

COUNTY BOROUGH OF GRIMSBY
Education Committee

GRIMSBY COLLEGE OF FURTHER EDUCATION

Principal: E. 8. GREEN, B.Sc., A.R.I.C.

Applications are invited for the following appointment:—
Grade * A " Assistant in Radio

Applicants to teach radio and television servicing to Final
City and Guilds level.

 Salary in accordance with the Burnham Technical Scale,
viz, £520 to £1,000 per annum, with increments for approved
industrial and teaching experience.

Further particulars and application forms may be obtained
from the undersigned to whom completed applications should
be returned within fourteen days of the appearance of this

advertisement.
R. E. RICHARDSON,
Director of Education.
Education Office,
Eleanor Street,

cevveeens 5,60 GRIMSBY.

frequency range 2000-7000 mc/s.

Please detail

experience to Personnel

Srandard Telephones and Cables Limired

HENLEY ROAD, NORTH WOOLWICH, LONDON, E.l6.

MICROWAVE DEVELOPMENT
AND ENGINEERING

STANDARD TELEPHONES AND CABLES LIMITED
REQUIRE

SENIOR AND JUNIOR ENGINEERS

For the development and engineering of Microwave Radio Link Systems, in the
Applicants should preferably hold a University
Degree with Honours in either Physics or Electrical Engineering.

There are opportunities of foreign travel, and of liaison with our Associated
Organisations in Europe, America and throughout the world.

Manager,

The United Birmingham Hospitals

THE QUEEN
ELIZABETH HOSPITAL

Edgbaston, Birmingham, I35

Applications are invited for the new post
of SENIOR TECHNICIAN (ELEC-
TRONICS) Physics Department, to be
responsible for the maintenance of electronic
equipment in the ®)spital genérally, and to
construct and collaborate in the develop-

ment of electronic instruments. Good ex-
perience in electronics essential. Whitley
Council terms and conditions. Salary

scale £625 rising to £810 per annum.
Applications with details of qualifications
and experience together with names of two
referees to be sent to the House Goverror,
from whom further particulars may be
obtained if desired.

CONTROL AND TELEMETRY

Saunders-Roe Ltd.,
a member of the Westland Group

engineers to work on
" Black Knight ™ at High Down, Isle of Wight.
Applicants, who should have experience of
control, telemetry, radio or in allied fields
should forward details of their careers to date
to the:

have vacancies for

Persoanel Officer,
SAUNDERS-ROE LIMITED,
Fast Cowes, LW. Quoting Ref. CT/WW.

ELECTRONIC TEST ENGINEER

Light Engineering Company in Coven is
requiring the above for the Testing of llrife -
tronic Equipment on Government Contracts.
Applicants with a knowledge of this type of
testing and wishing to obtain well paid posi-
tions should apply stating qualifications and
experience 1o Personnel Manager, Box No.
8247 c/o “Wireless World"’.

TECHNICAL
ASSISTANTS

Men are required who have
had experience of environmental
test work on electronic equip-
ment. Applicants should have
taken O.N.C.,, or City and
Guilds, or course of equivalent
standard. Day release for
further study considered. Oppor-
tunities for advancement to
Engineer status on merit.

Please apply Personnel Depart-
ment (Ref. 819)
ELLIOTT BROTHERS
(LONDON) LIMITED,
Borehamwood, Herts.
Initial phone enquiries welcomed
on F.L§j 2040/Ext. 207. Evening
interviews arranged if desired.
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CROYDON

THE COUNTY BOROUGH OF
CROYDON EDUCATION COM-
MITTEE invite applications from
suitably qualified persons for the
{x;lé%wing vacancies from September

Croydon Technical College,
Fairfield, Croydon.
Principal: D. A. Green,
B.Sc.,, M.Ed.

Electrical Engineering Depariment

1. Graduate teacher of Mathematics to
H.N.C. standard. A knowledge of
light current engineering (preferabl
electronics) and ability to tea
Mechanical Engineering Science to
O.N.C. level would be useful.

. Teacher for Electrical Installation
work (C. & G. courses B. & C.
and to assxst with work in S1 and S2
years of Electrical Technicians and
O.N.C. courses.

3. Teacher of Electrical Engineering
subjects, particularly for Electronic
Servicing, Radio and Television
Servicing and Electrical Science in
the O.N.C. course. Industrial ex-
perience in computor techniques
or control systems desirable.

All appointments are as Assistants
Grade ‘B’ with a basic salary according
to the Burnham Technical Scale of
£700-£1,510, plus London Area Allow-
ance, with appropriate allowances and
increments for degree, training and
previous teaching and industrial ex-
perience.

Further particulars and forms of
application may be obtained from the
Chief Education Officer, Education
Offices, Katharine Street, Croydon,
and should be returned to the Principal
within 14 days of the appearance of tfn
advertisement.

M.B.E.,

(3]

(LS (¥ PROBLEMS

OouT OF
SOLDERING

?U[UN
TRADE MARK
FOR 25 YEARS

THE BEST ELECTRIC
SOLDERING IRON

25 watt Ins'rument Model (Illustrated)

RELIABLE
SPEEDY
"ONG-LASTING

Leaflets on request from:

CABLE DIVISION
Associated Electrical
Industries Ltd.

Distribution Equipment

Sales Dept.

38-39, Upper Thames St

London, E.C.4
Phone: CENtrai 2332

WIRELESS WORLD

WANTED

67

Trainee

Engineers

~
= The Electricity Supply Industry has vacancies this ]
] year for 677 recruits to its engineering training [ |

schemes. They are required both by the Central
Electricity Generating Board and by the 12 Area

Electricity Boards.

83 university graduates are need-
ed as graduate trainees. They
should possess a degree in elec-
trical or mechanical engineering
of a British university.

73 technical college graduates are
required as engineering trainees.
They should possess a Dip-
loma in Technology, a College
Diploma, a Higher National
Diploma or a Higher National
Certificate in ¢electrical or mech-
anical engineering.

521 school-leavers are needed as
student apprentices. There are
two levels of entry: for those
who possess a good Ordinary
level G.C.E., including passes in
maths and science, and for those
who have taken G.C.E. at*“ O >’
level and have also obtained
passes in maths and physics at
Advanced level.

Training for unmiversity and
technical college graduates is
by means of a planned two-year
course of practical experience,

satisfying the requirements of
the professional institutions.
Training for school-leavers is
by means of a five-year appren-
ticeship, including day-release
or a Sandwich Course, leading
to a professional engineering
qualification.

On satisfactory completion of
training, all trainees are guaran-
teed employment in this essential,
expanding industry. A wide range
of careers is available in many
types of engineering — generation,
transmission, distribution, com-
mercial and research. Because
the demand for electricity doubles
every ten years, the prospects of
promotion are good.

For further information writeto :
The Education and
Training Officer,

The Electricity Council,
156 Winsley Street,
London, W.1
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SPERRY GYROSCOPE

COMPANY LTD.

(BrackneH Division) REQUIRE

ASSISTANT ENGINEERS

Every YOUNG MAN has the capacity to progress to this

position and above, even if, at

the moment, he does not

meet the technical requirements laid down (i.e. H.N.C.

plus 4 endorsements or equiv. quals.). Further

experience with the Company however plus a little more
study at the local Technical College for which day release will
be considered, will facilitate progression into this

Engineering grade.

Applications are invited from all those possessing O.N.C.

(Elect.), or C.

& G. in telecommunications or instrument

technology, or equiv. and having strong practical
interest in the field of electro-mechanical and electronic

instruments.

You will enjoy first class working conditions at the Company’s
new Research and Development Unit an

HOUSES FOR RENT WILL BE AVAILABLE IN
APPROVED CASES.

Write giving details

relating to age, qualifications and

experience and salaries received to the Personnel Manager,
Sperry Gyroscope Co. Ltd., Downshire Way, Bracknell,

Berks.

Quote A.E./38.
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ELECTRICAL
ENGINEERS

PHYSICISTS

are required to join a group engaged
in the development of advanced micro-
wave circuits and associated high fre-
quency transistor circuits, including
the application of semi-conductor and
ferrite devices, for use in airborne
radar and missile guidance systems.

Vacancies exist for recent and ex-
perienced graduates and for applicants
with HLN.C. or equivalent qualifica-
tions. These new laboratories are very
well equipped and situated in pleasant
country surroundings.

Generous initial salary—reviewed
annually.
Please apply to the Staff Manager,
G.E.C.
Applied Electronics
Laboratories, Stanmore, Middx.
quoting ref: WWIASW

SAUNDERS-ROE LTD.
The Airport, Southampton, Hants.,
urgently require an

ELECTRONICS ENGINEER

" Applicants should hold a H.N.C.

in Electronics and be capable of
designing and developing Electronic
Systems from theory conception to
completion.

Please apply to the Personnel
Officer stating age and brief details
of qualification and experience.

ELECTRONICS
ENGINEERS

Due to continued expansion, both SENIOR
and JUNIOR ENGINEERS are required
for the design and development of Magnetic
Tape Data Recording and associated
quipment  Cc ing salaries will be
according to qualifications and experience.
Applications, giving full details of age,
qualifications, experience and present salary,
should be addressed, in confidence, to:—
The Managing Director,
Royston Instruments Limited,
Canada Road,
Opyster Lane,
BYFLEET, SURREY,

Southampton County Borough
Education Committee
Southampton Technical College

COMMUNICATION ENGINEERING AND
ELECTRONICS

The Electrical Engineering Department
offers a three years’ full-time course
in Communication Engineering and
Electronics, leading to a College
Diploma. The Final Examinations are
assessed by the British Institution of
Radio Engineers for exemption from
their Graduateship Examination. Details
of the course, fees, etc., from the
Registrar, Sou(ilampton Technical Col-
lege, St. Mary Street, Southampton.

ELECTRONIC
ENGINEERING

WORK STUDY ENGINEER/
PRODUCTION ENGINEERING

Applications are invited from
TRAINED Work Study Engineers
for a responsible position with an
expanding company manufacturing
specialised electronic equipment in
the control/automation field..
The basic requirements are drive,
initiative and the ability to work
with the minimum of supervision
on projects requiring sound exper-
jence of light mechanical and
electrical engineering. A knowledge
of basic electronic principles would
be an advantage.

Applications in strict confidence
giving summary of career to date
and salary required to the Works
Personnel Officer, Lancashire Dyn-
amo Electronic Products- Ltd.,
B.E.P. Works, Brereton, nr. Rugeley,
Staffs.

EDDYSTONE RADIO
require
SENIOR DEVELOPMENT ENGINEER
Experienced in the design and
development of HF, VHF, and
UHF Communications Receivers,
and having knowledge of FSK
and SSB Techniques.

DESIGNER DRAUGHTSMAN

Man with knowledge of production
methods, tooling and printed cir-
cuits to work on the above projects.

These positions offer excellent
ogpommities for men with ideas,
ability and initiative.  Assistance
towards removal expenses. Good
working conditions in a modern
well equipped laboratory. Pension
and Life Assurance Benefits. Write
in confidence giving full particulars
of experience, qualifications, and
technical education to: The
Technical Director, Stratton & Co.
Ltd., Eddystone Works, Alvechurch
Road, West Heath, Birmingham, 31.

PRODUCTION MANAGER

To control production of

NEW CATHODE RAY TUBE
ELECTRONIC GUN PLANT

opening in

BRAY, IRELAND

Applicants must be willing to undertake
preliminary training in U.S.A. and sub-
sequently take residence in Bray. This is
a fine opening for the right type of man.
Apply in first instance to:

CATHODE RAY TUBES LTD.
758-760, Bristol Road, Selly Oak
BIRMINGHAM 29

BRITISH OVERSEAS
AIRWAYS CORPORATION

have positions vacant in their
RADIO WORKSHOPS at London
Airport for employment on main-
tenance and overhaul of airborne
radio and radar equipment and in
ELECTRICAL WORKSHOPS for
maintenance and overhaul of elec-
trical equipment. Good rates of pay.
Staff Pension and Insurance Scheme
and paid holidays. Attractive air
travel concessions after initial period
of employment. Apply: Recruit-
ment Manager, B.O.A.C., London
Airport, Hounslow, Middlesex.

ELECTRONIC
ENGINEERS

are urgently required for the de-
velopment of nuclear electronic
equipment; a sound theoretical
knowledge is éssential, preferably
coupled with some experience in
pulse techniques, transistor circuitry
and other work applicable to nucleo-
nics. Four figure salaries for senior
appointments.

Please apply in confidence to the
Regional Personnel Manager,
Plessey Nucleonics Limited,
Weedon Road, Northampton.

,”///////////////////////%
EMI
Z

SENIOR  ELECTRONIC  ENGINEERS

E.M.I. Ltd. invites applications
from electronic engineers for em-
ployment with an associated Com-
pany at Wallington, Surrey.

Candidates should have exten-
sive experience in industry as design
engineers of radio and television
equipment; one vacancy is for a
specialist in V.H.F. design.

These posts are pensionable and
carry good starting salaries with
excellent prospects in an expanding
Company.

Applicants should write, with full
details and quoting Ref. CSV/I, to:

Personnel Manager,
E.M.I. LTD.
HAYES, MIDDLESEX
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ELECTRONICS ENGINEER
is required by
W.H.ALLEN SONS & CO. LTD.

for the Electronics Section of the
Laboratory at their Queens En-
gineering Works, Bedford. The
work involves the use of a wide
range of electronic equipment in the
solution of engineering problems,
and includes the design and develop-
ment of special instruments and
techniques. The position is suitable
for a young man with a good
grounding in electronics to at least
H.N.C,, and interested in mech-
anical and electrical engineering.
Ability to write clear and concise
reports essential. (Ref. 1601/D3/1).

TECHNICIAN is also required
for the above-mentioned Lab-
oratory, on work involving the
construction, maintenance and test-
ing of a wide range of electronic
instruments. Experience in practical
electronics and a good grounding in
workshop technology, with O.N.C.
or equivalent, is desirable. (Ref.
1601/D4/1).

Permanent appointments with a
good Staff Pension and Life Assur-
ance Scheme. Apply, stating age and
experience (quoting reference No.)
to the

Personnel Manager,

W. H. Allen Sons & Co. Ltd.,
Bedford.

77

EMI
TEST ENGINEERS FOR ELECTRONIC EQUIPMENT

E.M.I. Electronics Ltd. is expanding its development and
production programme, and requires Test Engineers and
Assistant Test Engineers.

The work is interesting and instructive and involves the
latest techniques on a wide variety of electronic equipment
including Computers, Broadcast Equipment, Radar and
instruments.

For those wishing to widen their experience of electronics,
these positions afford very good opportunities. Applicants
should have a good knowledge of electronics, but although
appropriate qualifications are desirable, these are not essential.

These posts have Staff status, are pensionable and command

good starting salaries and prospects.
Please apply in writing, giving full details and quoting
Ref. EL/9/TE, to:
Personnel Manager,
E.M.I. ELECTRONICS LTD.,

HAYES, MIDDLESEX

RADIO TECHNICIANS
IN
CIVIL AVIATION

Men aged 19 or over for ‘interesting work
providing and maintaining aeronautical tele-
communications and electronic navigational
aids at aerodromes and radio stations in the
U.K. Fundamental knowledge of radio or
radar with some practical experience essen-
tial; training provided on special types of
equipment. Salary according to age and
station, approx. £670 at age 25 rising to £795.
Prospects of permanent pensionable posts.
Good opportunities for those who obtain
O.N.C. in Elec. Eng. and certain C. and G.
Certificates for promotion to posts with
maximum salaries of £875, £1,035 and £1,260.
Apply to the Ministry of Aviation (ESBI/RT),
Berkeley Square House, London, W.I or to
any Employment Exchange (quoting Order
No. Westminster 3552).

VACANCIES FOR RESEARCH AND
DEVELOPMENT CRAFTSMEN IN
GOVERNMENT SERVICE AT

CHELTENHAM
Expenence in one or more of the following:—
(]} of radio tion receivers.

(2) Bub-assembly lay out, wiring and testing of
radio type chassis.

(3) Cabling, wiring and adjustment of telephone
type equipment.

{4) Fault finding in and maintenance of electronic
apparatus.

(o)dMalntenance of teleprinter or cypher machines
ant
Basic Pay £9/9/8 per week plus merit pay, assessed
m, interview, and based on ability and experience

under:
OBDINABY RATE  10/- to 32/- per week
SPECIAL RATE 38/- to 70/ per week
Opportunities for permanent and pensionablé
posts. Five-day week; good working conditions;
singie accommodation available.
Apply in writing to:—
Personnel Officer,
G.C.H.Q. (RDC/3),
b3, Clarence Street Cheltenham, Glos.-

UNITED KINGDOM ATOMIC ENERGY AUTHORITY
PRODUCTION GROUP
INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment and/or industrial
instrumentation for fault diagnosis; repair and calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training Courses in Specialised Techniques
are provided for successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

Applications to:

Works Labour Manager, Windscale and Calder Works, Sellafield,
Seascale, Cumberland

or

Works Labour Manager, Chapelcross Works, Annan,
Dumfriesshire, Scotland.
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MARCONITF-886 VIDEO OSCILLATORS
Frequency range 23 c¢/s. to 5 mc/s. ginewave output
covered in two bands with a maximum output of 1 W.
into 1,00002. Accuracy +2% approx. Distortion gen-
erally better than 3% at full power. Bquarewave output
is alsc avallable from 50 c¢/s. to 150 kc/s. at 30 V. peak
max. Mains operation.

PRICE, fully everhauled to the original specification
and guaranteed, £150.

Packing and carrisge £2/10/-.

CINTEL R-C OSCILLATOR AND
AUTOMATIC FREQUENCY MONITOR

Oscillator output from 10 ¢/s. to 100 kefs. with an aceur-
acy of +0.5%. Automatic Frequency Monitor will
count the actual oscillations within a presset period
of tlme, viz.: 0.1, 1 or 10 sec., displaying the result on
five digital meurs. Basic accuracy of the counter is
.008%. Mains operation.

PRICE, fully overbauled and guaranteed,

£220.
Packing and carriage £5.

SPECIAL UHF AND EHF RECEIVERS

AN/APB-4 Search Receivers. Frequency Range 40 to
2,000 mefs. Panoramic Aduptors type RDO available.
AN/APR-5 Search Receivers. 1,000-6,000 mefs.
RB-1294 Receivers, 500-3,000 me/s.
B-1618 Receivers, 1,250-5,000 me/s,

Prices and details on application.

VARIACS

General Electric " Variac™ or Superior Electric Co.
* Powerstat ** Variable Auto-transformers. Input 230V.
Output from 0 to 270 V. Max. Current 9 Amps. Rating
2kVA, Newand guaranteed ........%.

Packing and carriage - 12

COSSOR MODEL 1049 Mk. Ill DOUBLE
BEAM OSCILLOSCOPE

Fully overhauled and guaranteed £120. Also available.

Erskine Double Beam type 13, Cossor Double Beam

model 339 and Portable High Speed Oscilloscope T8-34.

Pleanc write for details.

CATHODE FOLLOWER VALVE
VOLTMETER

Voitage Range: 100 micro-
volts to 200 volts in
six staps, Frequency
Range 300 cfs. to 200 Kefs.
Noise level: 50 micro-
volts max. Accuracy:
better than 89%. Input
Impedance 100 megohms
15 pF. The instrument
can also be nsed as an A.C. Amplifier with a maxi-
wum output of 10 volts. Power supplies: 200-250 v.

A.C. Mains.
BERICE R il s ey et otiewsst £35 0 0O
Packing and GV L o qn00 s o500 0o £ 0 0

INSULATION TESTERS

EVERSHED SERIEB | MEGGER INSULATION
TESTERS. 8500 volts, 40 megohms, aecond.hnnd fally
overhauled and guaranteed .......... £25 0 0
Packing and cafriage ................ 5 0
EVERSHED SERIES 2 BBIDGE MEGGERS. 500
volte, 100 megohms, with built-in four decade resistance
box and ratio arms of .01-.1-1.0-10- 100; Belector for Bridge,
Megohms and Varley measurcments. Unused and fully

guaranteed 00
Packing and cal [ ]
EVERSHED SERIES 2 MEGGER INSULATION

TESTERS, 1,000 voits, 200 megohms in leather cases.
brandmew .................... £45 0 O
Packing and carria, 15 0
500 volts, 100 megohms In leather case, secondhand
Fully overhauled J £17 10 0
Packing and carriage. 5 0

MARCONI PRECISION HETERODYNE
WAVEMETER TYPE TF-783

Range 3 to 15 me/s. on fundamentals, extendable to at
least 30 mc/s. by using harmonics. Accuracy better than
0.005%. Crystal reference oscillator giving check points
every 20 and 200 kc/s. Mains operation.

PRICE, fully overhauled and guaranteed, £75. Packing
and carriage, £1.

MAGNETRONS 4150
Frequency 9,345 to 1,405 me/s.; heater 7 to 13 V.; peak
anode volts 22k V. Peak output power 225 kW. Forced
air cooling. PRICE £35

3.CENTIMETRE BAND TEST EQUIP-
MENT 3

8.W.R. Indicators type T8-12, complete with full set of

waveguides, including the necessary adaptors.

8.W.R. Indicator, M.V, type 57. Cathode Ray display,

suitable for educational purposes and demonstrations.

BIGNAL GENERATORS TS3-13/AP,

R.F.OUTPUT POWER METER T8-36/AP.

Prices and details on application.

SULLIVAN PRECISION WHEATSTONE
BRIDGE

Accuracy .01%p» 5§ decades; .1-1-10-100-1,0003. Ratio
Arms setting, 001-.0i-.1-1.0-10-100-1,000.

PRICE, fully guaranteed, complete with Cambridge
Unlpivot Galvanometer ... £9710 0
Packing and carriage (1]

RECORDING INSTRUMENTS

TWIN PEN SWITCHBOARD PATTERN
RECORDING MILLIAMMETER

Evershed and Vignoles, Bensitivity 5§ mA. D.C. Chart
Width 6in. Electric Chart Drive 230 v., at. a speed of in.
per minute. Oil Dashpot Damping. Compiete with
Syphon and Gravity Pens, Ink, Dashpot Oil and two
Charts.

PRICE, fully guaranteed ... c £65 0 0
Packing and carriage . ............... £1 ¢ 0

SINGLE PEN SWITCHBOARD PATTERN
RECORDING MILLIAMMETERS

Evershed and Vignoles, Centre Zero 2.5-0-2.5 mA. or
open acale 5 mA. F.8.D. 6in, Chart driven by a 230 v.
Electric Motor. Chart Bpeed §in. per minute.

PRICE, {ully overhauled and guaranteed £50 0 0
Packing and carriage .............. £ 0 0
We have other ranges in stock. Please state your se-
quirements,

Head Office:

Z. & I. AERO SERVICES LTD.

14 South Wharf Road, London, W.2. Telephone: AMBassador 0151 /2
Personal Callers: 85 Tottenham Court Road, London, W |.

Telephoue: LANgham 8403
Please send all correspondence and Mail Orders to the Head Office.

VACANCIES IN GOVERNMENT SERVICE
A number of male vacancies offering good
career prospects, exist forr—
RADIO OPERATORS

Write giving details of Education,
Qualifications and Experience toi—
Personnel Officer (3/R),

G.CH.Q. (FOREIGN OFFICE),
53, Clarence Street,
Cheltenham, Glos.

ELECTRICAL TEST ENGINEERS

required on new projects.

Experience in testing of servo mechanisms,
electronic and electrical contro! equipment
desirable. These are staff appointments.
Salary according to qualifications and experi-
ence. Apply in writing to:—

S. G. Brown Ltd., Shakespeare Street,

Watford, Herts.

P. A. MARRIOTT & CO., LID.

Speciadlists in the manufacture
of Magnetic Recording Heads.

SUNLEIGH WORKS,

SUNLEIGH ROAD,
ALPERTON,

WEMBELEY, MIDDX. wWEM 7493

DIGITAL
COMPUTERS

ELECTRONIC ENGINEERS
OR PHYSICISTS

of graduate standard required for tech-
nical supervision of ‘‘ National-Elliott
405 ** Digital Computer Installations in
London, Midlands and North,

Experience in Digital Computer tech-
niques, although an advantage, is not
essential as training will be provided.
The main requirement for any applicant
will be an analytical mind.

Good salaries will be paid to suitable:
applicants and there are opportunities
for rapid promotion.

Please apply in wrlting to the
PERSONNEL MANAGER,
THE NATIONAL CASH REGISTER

co. .

206-216 MARYLEBONE ROAD
LONDON, N.W.I.

Our present range Includes:

Fidelia Major AM/FM tuner unit with pre-amp.,
tune controls, etc., R.F. stage on all wavebands,
varable eelectivity, ete. Price £27/4/-, or with

the Major amplifier, £42/14/-.

Fidelia Imperial, VHF tuner. Price £15/5/-,
or with pre-amp. and tone controls, £19.
Fidelia Preciton, ewitched VHF tuner, Price
£14 6/-, or with pre-amp. and tone controls. £19.
tidelia Major amplifier. £18.

Full details willingly on request.

Ei E i8d. for postage is appreciated.)

2 AMHURST ROAD

TELSCOMBE CLIFF3
E ROW Nr. Brighbton, :

SUSSBEX.

Tel.:  Peacehaven 3158

ARR.L RADIO AMATEURS
HANDBOOK 1360 32/6

Postage 1/9
Radio and Tele. Engineers Refer-
ence Book, by Hawker, new edition
Introduction to the C.R. Oscillo-
2nd

100/~

scope, by Harley Carter.
edition. Postage 9d.
Practical Wireless Ser
by Camm. Revised !ith edmon
Postage 1/3
Using an Osci Ioscope. by Easterlmg
Postage 6d. ....... .
Transistor Super! Rece
Sinclair, Book 2. Postage 9d.

15—

21/-
6/6
7/6
906
6/6

13/6

Valve and Transistor Equivalents

Manual, by Babani, Postage 9d.
How to Llsten to the World, 1960
Edition, by Johansen. Postage éd..
_How to Improve Your Short Wave
Reception, by Schroder. Postage 9d.
Guide to Broadcastmg Stations

1960, by ** Wireless World.”” Post-’

age 6d. .....

Model Radio Control by Safford.
Postage If- ...

World Radio Handbook I960 by
Johansen. Postage If- .. .
UNlVERSAL BO

12 LITTLE NEWPORT STREET

LONDON, W.C2 (adjoining Lisle Street)




May, 1960

WIRELESS WORLD

161

Z. & 1. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2

Tel. = AMBassador 0151/2

Cables :

ZAERO, LONDON

Please send all enquirles, correspondence and Mail Orders to Head Office

AN/AMT-1I RADIO SONDE

TRANSMITTERS
C te t designed to t it signals in the
range of 393- 406 mefa. range audlo modulat,ed at 10
to 200 clu ireq on the
1,080 to 5 muliibare; Relative Humidity 16 to 50%:

Temperature — 90 to +50°C. Equipment includes baro-
metrie switch and mensnrlng device, humldlty and
° aerial "and pressure
calibration chart. Transmitter Circuit consists of Double
Triode 3A5 with one half acting as'modulating oscillator,
the other as a buffer, and UHF Triode 5703.

PRICE, brand new
IMEzinal §ase ™™ R e e - Bo0 17 6

One manual supplied free per each six t.mnaml"eu
Packing and postage [

METEOROLOGICAL RADIO SONDE
TRANSMITTERS AN/AMT-48B

Frequency Range Approx. 1,600 mc/s. Tranamitter
consists of modulator valve 88756 and RF Valve 5794.
Operation from a battery 110V, 6.6V and 1.4V. Dimen-
sions, complete with aerial: 2§in. dia. x 8in. long. Weight
7 ozs. less hatteries. RF Output is pulse modulated
with an audio frequency dependent on the value of
resistors used in the 5875 circuit.

PRICE, new, with clrcuit diagram (p.p 3/6).... 186/-.

AVO CR BRIDGES

Portable Muins Operated Serviceman’s Component
Bridge. Ranges of measuretnents: Capacity from SmmF
to 50 mF; Resistance from 5 ohms to 50 megohms. Valve
Voltmeter from 0 to 18V RM8: Neon Leakage Indicator.
Power Factor measurement in 9%

PRICE £9, p.p. 10/-,

V.H.F. RECEIVER UNITS BC-624
{part of BCR-522 Transmitter-Receiver)
4 Crystal controlled
channel, 100-156 Mc/s.
(3.0-1.93 metres). Valves
9003 R.F. stage; 5003
Mixer; Three L.F. stages
128G7;, Det/AVC/Audio
; Second  Audlo
Oscillator
12AH7GT; Harmonic
Generator 9002, Har-
monic Amplifier 9003; Audio Squelch—other section of
12AH-7GT. High and Low Impedance output.
PRICE, complete with valves, with description and
circuit diagrara, but without squelch relay 25/-,
5/-. PRICE, chassis only, less valves, 7/8, p.p. 3/6

ALSO LIMITED QUANTITY ONLY:
TRANSMITTER UNITS BC-625
{part of BCR-322 Radio Set)

Valves: 8peech Ampiifier 6887; Push-Pull Modulator
{two 13A6); Osclliator 6G6G; 1st Harmonic Amp. 12A6:
2nd Harmoule Ampl. 832; Power Ampl. 832, Output
8 watts.

PRICE, complete with valver, description and clrcuit
diagram pp- B8/- 22/6

Price, chassis only, less valves . -p-p. :1/8 78
Descriptions and circuits available at 8d. eacl

D.C. MOTORS

24 v. .O0L3HP at 19,000 r.p.m, reversible, fitted with
totally enclosed double reduction gearbox with a total
ratio of 45. Output shaft ¥n. dia. will rotate with approx.
400 r.pm. Internal microswitches limit whe angle of
rotation to 90° which can be easily modified to 270°.
Interrupted duty cycle, especially suitable for remote
control of switches, ete. Dimensions: Gearbox 4in. x 3in.

AVO WIDE RANGE PORTABLE SIGNAL
GENERATOR

Range 50 ke/s to 80 Mc/s. covered in gsix bands. Direct
callbration with an accuracy of 8 + 19%. Output approx.
500 mV. throughout the range with the exception of
highest band. Internal modulation 400 ¢/s. L.F. Signal
of 50 V. amplitude. This is a portable lightweight in-
strument suiluable for servicemen, yet accurate enough
for many uses in laboratories.

PRICE, and fully teed £18 0 O

Packing and carriage .................... 17
AVOMETERS

Fully merhxuled and guaranteed.

MODEL 7 . £12

MODEL 40 ..... 0000 g £ o o0 £11

Packing and carriage 10/-.

D.C. AVOMINORS
{Testmeter Type E). Ranges 2-1-20-10-200-400-1000-
2000 voits; 20-100-200 mA.,2 amps. and 20 amps. Comp-
plete with Leather case and leads, reduced to £2/19/8.

BAKELITE CASES FOR AVO MODEL 7

AND MODEL 40........................... T/6
RELAYS
SENSITIVE RELAYS :—ELECTRONIC SPECIALITY

BEALED, T182F1,

1 €O, 10,0000, oper. current §

11 x 2in.,12/8. P. & P.2/-.

ADVANCE RELAY, F89491Y, SEALED,

3B, 18,0000, 1 .4mA. oper. current, Octal bare, 1§ X

2 x 2}in, 12/6. P. & P. 2/-.

SIGMA 5956, SEALED.

1 C.0., 15008, 7 mA. oper. current, 1} X 1iin. x 3in.,

12/6. P. & B.2/-.

SIGMA 4C1 HIGH SPEED.

1B, 50000, 4 mA. oper. current.
P. & P.1/8.

P.0. RELAYS, Type 3,000, l 0000 6C0, new, removed

from equipment, 8/=. P. & P. 2/-.

MERCURY TIME DELAY RELAYS ADLAKE: TYPE.

110191-12P, 1M, 115 v. 50 c/5. operating coil, wall mounted

Time delay variable from 20 to 60 sec. operate and from

5 to 15 sec. on rele’ise Dimensions: 5in. high x 2}in. x

2{in., 25/-. P. & P. 3/-.

Please »\me for full Jist of relays,

mA., B9A, base 1} x

2n. dla. x 2in., 5/8.

over motor barrel 1}in. x 3in.

PRICE, new complete with input piug, 30/-. P. & P. 8/-.
24 v. .2 h.p. 3,800 r.p.m., fitted with doubie reduction
gearbox pmvlding two outputs: 8haft * A’ 150 rpm 3
fitted with a key coupling and 8haft * B’ 225 r.p.
fitted with splined head for connection with a ﬂexible
drive. Dimensions: Gearbox 3in. x 5in. over projections.
motor barrel 2} x 4in,

PB[CE new, complete with input plug, 32/6. P. & P. 3/6.
24 v. .2 h.p., 3,800 r.p.m. Beries Wound, 1 min. rating,
l‘;i.nlonslmﬂSlDP 2}in. dia. x 4in. long, 12/8. P. & P,

BRAND NEW AMERICAN CAPACITORS

Vacuum Capacitors, 50pF, 32 kV. test £2, p.p. 3/6
1uF 3,000 V. Oil Paper, 2in. x 4in. x lin. /-, p.p.1/6
-5uF 1,000 V. Ol Paper, 13in. x 3in. x }in. 3/-, p.p.1/6
1uF 800 V, Pyranol, 2§in. x 1in. x 1¥n.  5/-, p.p. 2/~

1uF 400 V. Pyranol, 1§in. x 2in. X §in.  3/@, p.p. 1/8
1,4.1?1 500 V. Pyrauol, 3jin. X 2iin. x 1in. @/-, p.p. 2/6
F 400 V. Pyranol, 13in. x 28n. x lin.

3/6, p-p. 1/~
2uF 600 V. Oil Paper, Tubular, 14in. diax 4in.

2/6. p.p. 1/6

2uF 60O V. Oll Paper, 13in. x 1lin, x din. 3/, p.p. 1/6
S$uF 600 V. 0il Paper Tubular 1}in; diax 4in

p. 1/6

3uF 350 V. Oil Paper, 1}in. X uln. x 3|ln. 2/ pp 1/6

4uF 220 V. AU, 1jin. x lir. X 4iin 4/8, p.p. 1/6

4uF 600 V. Ot Paper  ........ 5/8, p.p. 1/6

10uF 350 V. Pymnol 3%in.x jin. x Lin.  7/6, p.p. 2~

10uF 600 V. Oil Paper, 4in. x 4in.x 8}in.  8/6, pp. 2/*

C.R. TUBE SCREENS

Suitable for JPB1 und other 3in. tubes, brand new, with
rubber lining-and mounting foot. . . . 5/ p.p. -

RATCHET MOTORS, 12 v.

1 Amp. (Impulse Motors) 5.756
TR qooq. Ao o MR 3/8 each
Pucking and postage ....... 1/6

P.O. BUZZERS

Post Office Buzzers model T Mk. I Minimum operating
voitage 3 volte. PRICE (p.p. 1/6).............. 4/8

CANNON ELECTRIC SOLENOIDS

24 V., 4560 Holding force approx. 71b. Cone shaped anvil
to reduce holding current. Stroke approx. lin. Dimen-
sions 1in. dia. x 24in Iung

8tud terminals /8, p.p. 2/-

LOW IMPEDANCE HEADSET ASSEM.
BLY WITH BOOM MICROPHONE
(CANADIAN No. 10)

Impedance 60002. Brand new light weight high quality
headset with rubber earpads, fitted with special 3-pin

plug, 25/-. P. & P. 3/-.

AMERICAN COPPER O XIDE RECTIFIERS
14 v, 4. ﬂnmps full wave, dimensions 2in. X 4}in. x 44in.
15¢-. 2/()

30 v, 20 amps. three-phase, full wave, dimensions 7}in. x
5in. x 73in., 50/-. P. & P. 4/6.

POWER UNITS TYPE 234

A.C. Mains Rack Mounted power unit providing amn
output of 180 to 270 volta H.T. and 6.3V A.C. at 4 amps.
Brand new £219 6
Packing and carriage ......... 10 0

ROTARY TRANSFORMERS

(DYNAMOTORS)

Type Input  Output Price P.P.
DY1/ARR2X 14 v. 250 v. 50 mA, 35/- 2/6
ML4312-36 24 . 130y. 26 mA. ]12/- 2
DY5/ARRB3 24 v. 180 v. 100 mA. 25/- 3/6
3638 24 v. 220 v. 60 mA. 18/8 2/6
DM416 24 v, 330 v. 170 mA. 40/- bf-
DYIgsA 28 v. 400 v. 400 mA. 35/~ 5/-
DY85 Y v, 600 v. 174 mA. 35/- 5/-

METERS

200uA D.C. MC.i—
? Round Flush Mtd.
2¢in. Rd. Flush Mtd.
2}in. 8q. Flush Mtd
500-0-56002A. D.C.
50-0-50 yards per sec., second-hand . /e
1 mA. D.C. MC. 2in. Bd FI. Mtd., enclosed In steel
square box 24in. X 2§in., withlead ............ 20/~
5 mA. D.C. M.C. 2§in. Rd Fl. Mtd., calibrated 0-30 amps.
17/8
5§00-0-500 mA. D.C. M.C. ‘Hln Bd Fl. Mtd. 18/-
2 Amps. D.C. M.C. 2}in. Rd. Fl. Mtd. i
5 Amps. A.C. M1 2}in. Rd. Fi. Mtd calibrated 0-80 amps

ki
10 Voltz A.C. M.1. 2in. Rd. FI. \h.d sealed 17/8
30-0-30 V. D.C. M.C. 2fin. Bd. FL. Mtd. .......
18-36 V. D.C. M.C. Suppreused Zem . Rd. FI. Mtd
Calibrated every .53 V. ... ................. -
150 V. A.C. M.1. "ln Bd Fi. Mtd.. Black Scale 17/8
150 V. A.C. M1 2}in. Rd. F1. Mtd. Black Scale 20/~

300 V. D.C. MC Cal, 300/800 V., 2in. Rd. FI. Mtd,,
sealed, 1,0000.p.v. ...l 17/8
300 V. A.C. Ml.‘lhn Rd. FL. Mtd. ... ... 20/
Packing and postage 1/6 per meter.
Please send 8.A.E. for full list of meters.

TESTED AND GUARANTEED VALVES

OC3{VR105 /8 | 6K7 j- | 83V . /-
ODISVBlo() /8| BN7 .. [- | 5569 5 /o
lAd.. j- | 68C7 3 - 83V .. /
/6 | 68GT7 .. /= T17A .. /-
8i- 68HT /6] 808 .. 12/6
7l- | 6837 /- | 832 15/-
4/- 68K7 6| 866A 10/-
i= 68K7GT /e 9 15/~
- 68L7GT 3/8 | 957 2f-
/- 68N7GT /- | 2051 . 16
- 68Q7 /- | 5787 .. 12/8
7. | 6887 /- | 5829 . /=
12/8 | 6véG /8 | 6073 /8
/6 | 8X5GT /- | 6130 .. 17/8
- 7E5/1201 §/- 7183 .. -
j- A6 . - | o001 .. 4le
/8 | 12AH7GT 4/8 | 8002 .. /6
/6 | 12AU7 - | 9003 .. /8
GALS (EBS1) = 12C8 2006 .. }/ -
6AM5 (ELOD)  5/- | 12H6 ARP34 /8
6AM6 (EF91) 4/8 | 12JG5T AC/HL 3/ 6
6B8. o /= | 128G7 AW3 .. 4/8
16 | 128K7 EACO1  4'-
/8 | 128Q7 EF50 8
/8 | 128R7 EF92 /18
/8 | 20626 .. 8P81 /8
/18| 28D7 .. - TT11 -
4/- | 35TG  10/- | VR92 I8
4/- | 53A /-
Please add 2/6 in £ for packing and postage. Please

write for full price list of valves.

WE BUY HIGH CLASS AMERICAN

AND BRITISH TEST EQUIPMENT AND COMMUNICATIONS EQUIPMENT
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CLEAN AND SILENT

DC.toAC

UP TO 100 WATTS
WITH THE NEW
FELGATE ELECTRONIC
INVERTER

NO MOYVING PARTS

FREQUENCY CONTROL
Manufactured by

RADIO MAILING LIMITED

STUDLAND HALL, STUDLAND STREET,
LONDON, W.6.

A FIRST COURSE
IN WIRELESS

By * Decibel”
Fourth Edition

The fourth edition of a non-
technical introduction to radio.
It has been generally revised
and also a new chapter has
been added covering transis-
tors ‘which now replace ther-
mionic valves for many appli-

cations. Price 12/6 net.

From all booksellers

PITMAN

Parker Street,
Kingsway, London, W.C.2

.
DAMAGED METER?

Have it repaired by Glasers
Reduce overheads by having your damaged
Electrical Measuring Instruments repaired
by L. Glasnr & Co. Ltd.

We specialise in the
. repair of all types and
makes of Voltmeters,

lgg;gm;g?r Rameugy, Mieoend

Meters, Electrical Ther-
mometsrs. Recording
Instruments, etc.

As contractors to various
Government Departments, we are the leading
Electrical Instrument Repairers in the Industry.
For prompt estimate and lpeedy delivery send
by r d post, or write to

Dept. W.W.
L. GLASER & CO. LTD.
96-100, Aldersgate Street, London, E.0.1.
Tel.: Monarch 8822

e —— e

TELETRON
TAPEJAK

The first Transis-
torized Radjo Tuner,
specially designed for
use with Tape Re-
corders.

* High Sensitivity.
Y Twin tuned cir-
cuits.

* Pre-setting

MW.Programmes
% Fixed tuned for
oot

‘e 9 0
THE TELETRON

. LTD,

112B, Station Rd.,
London, E.4.

SIiL. 0836,

for

\_ _ N

RECO KITS

“RECO " MIDDY ONE
TRANSISTOR KIT

(M/L Waves). Bize 4}ln. x
34in. x fin. Variable sen-
sitivity control Varl Q ferrite
rod aerial. ** Bonotone **
min. dynamic earpiece with
insert. Pencell battery. Com-

with  Ediswan
and easy build
diagrams, 37/6. P.PE. 2/

4 RECO " PUSH-PULL FIVE KIT
M/L. Waves and Trawler Band.
(Bize: 6}in. x 4fin. X 1in.)
As the Transigen Three but with Push-Pull output
stage. Uses five EDISWAN Transistors. New im-
proved 3in. speaker. Complete kit £6/10/-. P.P. 2/6.
Easy build practical wiring diagrams free with klt

“RECO » TRANSIGEN
HREE KIT
{M/L Waves and Trawler

Entirely self contained {no)

- external aerial required.
R.F. stage with EDIBWAN transistors. Combined
volume and sensitivity control. On test (50 miles
from London) tuned in the Home, Light, Third and
in the evening Radio Luxembourg. A.F.N. and many
athers. Anracthe pale blue polystyrene case with
red grille. " Bonotone " min. carpiece. Complete kit
with easy build diagrams and battery, 79/6. P.P. 2/6.

“YRECQ™ PUSH-PULL
FOUR KIT

(M/L Waves and 2 8,W.
colls free upon request.)
Four EDIBWAN tran-
sistors. Volume controi.
3in. speaker. Improved
lay-out. Gleaming pale
blue polystyrene case
with red speaker grille.
Complete kit with easy build dlagrams and 3-volt

battery, £5/3/6. P.P. 2/6.
Parts price list and circuits for the above kits 2/6
set of four,

AFTER SALES SERVICE
RADIO EXCHANGE COMPANY

(Dept. W.W.)
27 Harpur Street, BEDFORD
Closed 1 o'clock Saturdays. Telephone Bedford 2367

Remanu -
factured

TVTUBES &z

BRAND NEW GUN, RE-
SCREENED ALUMINISED,
NEWGETTERS. 1 YEAR GUARANTEE.
COMPLETELY NEW TUBES
EXCEPT THE GLASS.

ALL MAKES AND TYPES FROM STOCK.

POST-INS. 7/6. C.0.D. OR C.W.0.
20 - REFUNDED IF_OLD TUBE 18
RETURNED. TRADE SUPPLIED.

LAWSON TUBES (
156 PICKERSLEIGH RD., MALVERN, WORCS,
MAL 3798

SPEAKERS AMPLIFIERS * TUNERS °

MAIL ORDER SPECIALISTSM

MOTORS

FREE Carriage, Packing & Insurance (U.K.)

PICK-UPS

WORLD WIDE EXPORTERS
* OVERSEAS ORDERS SENT FREE OF PURCHASE TAX
AND SHIPPED PROMPTLY AT MINIMUM COST
DECCA Stereo pick-up
; U.S.A. & | witharmtypeffss 346.20 (£16/19/6| PACKED
CANADA GARtRARD 30! m_n- INSURED &
scription motor wit
EXPORT Stroboscope.......... <ss 00 (£19/19/6)| CARRIAGE
EXAMPLES | LEAK TLI2 Plus Am PAID
with Varislope i 8|04.50 (£37/1/6)

C. C. GOODWIN (SALES) LTD.
(Dept. W.8.) 7, THE BROADWAY, WOOD GREEN,
Tel. BOWes Park 0077/8.

LONDON, N.22

MIDLAND

INSTRUMENT CO.

HENDREY RELAYS. Cofl res. 120-chms., 24-36 v.
4-pole, 2-make and 2-break contacts, solenold
type, complete with slip on cover, size 2¢n. x
1%in. x 1}in., weight 8-0z., new unused, polythene
wrapped, §/-, post 1/, sealed cartons of 10 relays
50/-, post paid, As illustrated.

R.C.A. RELAYS. 12-v., 18-deg. motor mavement,
coil res. 10-ohms initial, 120-ohms holding,
3-pole changeover contacts, 2-heavy duty and
one light, size 3in. x 3in. x 2}in., weight 13-0z.
new unused and boxed, 7/@, post 1/8, 10 relays
for §5/-, post paid. As Hlustrated,

Bample of each relay (£6 worth) sent-for 12/6
post paid. Quantitles to offer.

Many other bargains, send stamped addressed
envelope for lista.

MIDI-HND INSTRUMENT CO.
MOORPOOL CIRCLE, BIRMINGHAM,

17. Tel: HAR. 1308
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Wireless World

Rate 9/- for 2 lines or less and 4/6 for every additional
one or part thereof, average lines 6 words, Box Numbers
2 words plus 1/-. (Address replies: Box 0000 c/o “Wireless
World” Dorset House, Stamford §t., London, §.E.1.) Trade
Discount details available on spplication. Press Day June
1860 issue, Thursday, April 28th, 1960. No responsibility
accepted for errors,

 WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or many have deteriorated as a
result of the conditions under which they have
been stored, We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS & AMPLIFIERS
AM/FM stereo chassis, 6w output_with 2
speakers; only £20.—Bel Sound Products,
Marlborough Yard. N.19. to1s2
RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

RO Rx’s, etc., AR88, CR100, BRT400,
G209, S640, ete., etc., in stock.—R. T. &
1. Service, Ashville Old Hall, Ashville Rd.,
London, E.11. Ley. 4986. [0053

NEW TEST EQUIPMENT
RAND new signal generators, TS155C, 2,700
to 3,400me/s; Heterodyne frequency meters,
BC221, TS174, TS175A, 20ke/s to 1,000mc/s;
receiver-indicators, APN9, PSM6; Simpson 260,
multimeters.—Wright, 4A, Nepal Ave., Atherton,
Manchester. [oo19

TEST EQUIPMENT—SURPLUS AND
SECONDHAND

'HE following equipment is offered, factory-
reconditioned and in first-class working

order :—
MARCONI. Power output meter, T.F.340; £15.
MARCONI, U.H.F. signal generator, T.F.671;

£30.
MASRCONI. U.H.F. signal generator, T.F.762A;

£35,
MARCONI, valve voltmeter, T.F.428B; £15.
COSSOR, oscilloscope, D.B.339; £17.
ganging oscillator, 343, £8.

ADMIRALTY, test set, S.E.2; 3
WAVEMETER G73 with calibrator G42; £20.
WAVEMETER, G73 with calibrator, G42; £20;
also, 13 transmitters, ET.4336 in varying con-
dition.
BUYER inspects and_collects; £40 each.
MESSRS. Lorenson Hooper, Pine Glen Avenue,
Ferndown, Dorset. [9022

IGNAL generators, oscilloscopes, output

meters, wave voltmeters, frequenc& meters,
multi-range meters, etc., et¢.,, in stock.—R. T.
& 1. Service, Ashville Old Hall, Ashville Rd.,
London, E.11. Ley. 4986. {0056
NEW COMPONENTS
microphone inserts with excep-
high output. (Cosmocord Mic 6.)
newly made and boxed, 15/6 post

Dept. W.29, M?gglest

RYSTAL
tionall
Guarantee 3
free.—Radlo-Aids, Ltd.,
Street, Watford, Ierts.

COMPONENTS—SURPLUS AND
SECOND-HAND
CATALOGUE No. 14 Government surplus
and model radio control, over 500 illustra-
ted items, 2/- (refunded on purchase), p.p. 6d.
—Arthur Sallis. Radio Control, Ltd., 93 (C),
North Rd., Brighton. [0193
BREAKING hundreds of TVs for spares, all
makes; LOPTs from 25/-; scan colls from
17/6; valves from 3/6; tested; also large stocks
of new components; send requirements for
immediate quote and our new lists.—T.C.S.,
Ltd., 112, Camberwell Road, S.E.5. Tel. Rod-
ney 7917. [0334
NEW GRAMOPHONE AND SOUND
EQUIPMENT
TAPE recorders: Ferrogra h, Vortexion, Bre-
nell, Telefunken, Reflectograph. & Fi Cord.
TAPE Decks: Wearite. Brenell, Truvox. Brad-
matic. Amplifiers & Tuners: Quad. Leak,
R.C.A.. Dynatron, Dulci & Chapman. Micro-
phones: Reslo, Lustraphone, Grampian & Tele-
unken. All tapes & accessories. Specialists
n Audio Service & Sound Recording.
HIRE purchase facilities available,
DA RECO.

L Road, Li 1T 08 Grento Eroshy
‘Liverpool Road, verpool, , Great rosby
1012.po [s014

CINE-VOX dise recording mechanisms for
L.P. or standard operation from 30gns.-
segns.; also complete tape-disc or direct c -
nels from 50gns.-112gns. .

DEMONSTRATIONS can be arranged in Lon-
don.—For full details write to K.T.S., Ltd.,

+ Coplow,”” Park Rd., Braunton, N. Devon.
Callers by appointment only. [0210
LASGOW.—Recorders bought, = sold, ex-
changed, cameras, etc., exchanged for
recorders, OF_ vice versa.—Victor Morris, 406,
Argvle 5t., Glasgow, C.2. fo20l

o= B

When you’re looking for better
reproduction, the most sensible
thing to do is to make certain
you use a Partridge Transformer.
Specified as suitable for their
designs by leading audio engin-
eers and authorities, Partridge
Transformers enjoy the trust
and confidence of thousands of
discriminating users.

P4076

Baxandall 5 watt
Amplifier.

Price 36/-.

P5203

Muliard 20 watt
Amplifier.

Price 95/-.

There’s no.doubt they're the best

. . . but cost no more!

All types available for immediate de-
livery. Post the coupon now and we'll
send you the latest brochure

and name of your nearest

stockist.

Partridge Transformers Ltd.
Roebuck Road, Chessington, Surrey

Name of my stockist and illustrated
brochure please,

U.S.A. Representative: M. SWEDGAL.
258 Broadway, New York 7, N.Y.
Tel.: WOrth 2-5485

Classified Advertisements

NEW GRAMOPHONE AND SOUND
EQUIPMENT

*“* JTROICA ’ RECORDING STUDIOS (Est.

4 1949)—For the better class tape recorders
for industry, research. music and private use;
Ferrograph, Brenell, etc.; complete recording
service; music for industry, tape/disc.—31  Peel
St., Eccles, Manchester, Studio

- 5 Eccles 1624.
Director, Thurlow Smith, A.R.M.C.M. o122
GRAMOPHONE AND SOUND EQUIPMENT-—

SURPLUS AND SECONDHAND

FERROGRAPH 3A/NH professional model, 2
ears old, excellent condition; what offers?
London inspection.—Box 8235. 10132
TAPE RECORDING, ETC.
REN_DEZVOUS RECORDS offer comprehen-
sive 78/LP tape to disc recording facilities.
—Leafiet 19, Blackfriars St.,
chester, 3. 18829
'I‘APE to disc recording: Microgroove LP from
27/6, 78 r.p.m. from 11/-, also 45 r.p.m.;
48-hour service; s.a.e, for comprehensive leaflet
).—A. D. Marsh, * Deroy” So Service,
Little Place, Moss Delph Lane, Aughton, Orm-
skirk, Lancs. Aughton Green 3102. [8931
TA_PE/DISC/TAPE transfer editing, copying:
if quality and durability matter (especially
with LPs from your precious tapes), consult
Britain’s oldest transfer service; every new
tape recorder is supplied with a 3-year service
guarantee; latest- American L.P. and standard
tapes now available, 1,800ft 32/6, post free:
also other sizes.—Sound News Productions, 10,
Clifford St., London, W.l. Reg. 2745. {0192
VALVES
VALVE cartons by return at keen prices;
. send 1/- for all samples and list.—J, &
A., Boxmakers, 75a, Godwin St., Bradford 1.
[0172
RECLAIMED valves, tested and perfect, huge
stocks, modern and obsolete, ail one price.
5/- ‘plus 6d postage each; delivery by return.—
Lewis, 46, Woodford Ave., Gants Hill, Ilford,
Essex. ~ [9030
RANSISTORS and Germanium_ diodes avail-
able in_quantities to manufacturers and
exporters.—Details Ms. Pype-Hayes Radio, Ltd.,
606. Kingsbury Rd., Birmingham. 24. (Erd-
ington 4942). 18980
VALVES WANTED
EW valves wanted, any quantity, best cash
N price by return.—Stan Willetts, 43, Spoon
Lane, West Tel. Wes. 2392,
s [8547
ALL types of valves British or American,
A transmitting and receiving; keenest cash
prices paid. What have you to offer?—Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd., N.W.1. Tel. Euston 1636-7. [8494
WANTED, EXCHANGE, ETC.
ANTED, cathode ray tube, long persist-
ence, type VCR.521.—Box 7601.
ESISTORS, sliding type, several wanted for
lighting dimming between 200 and 1,000
watts.—Hearn, May House, Lingfleid, Surreg.
9020
A PROMPT cash offer for your surplus brand
new valves. speakers, components, test
instruments, -H.S., 155, Swan Arcade,
Bradford, 1 [0190
ANTED, all types of communications re-
ceivers and test equipment.—Details to
R. T. & 1. Service, Ashville Old Hall, Ashville
Rd., London, E.11. Ley. 4986. [0163
RGENTLY wanted, manuals or instruction
books, data, etc., on American or British
Army, Nayy or Air Force radio and electrical
equipment.—Harris, 93, Wardour St., [W.l.
8880

Gerrard 2504,
WANTED, good qualitgr communication RYS
tape recorders, test equipment, domestic

radios, record players, amplifiers, valves, com-

ponents, etc.. estab. 18 years.—Call, send or

‘phone Ger. 4638, Miller’s %idm.

ourt, Leicester Square, W.C.2.
ROMPT cash for the purchase of surplus
stocks of televisions, tape recorders, radios,

amplifiers and domestic electrical appliances

from Man-

-

romwich, Staffs.

etc.—!

38a, Newgort
[8563

of eve: descngt,lon, substantial funds avatl-
able.—Spears, 14, Watling St., Shudehill, Man-
chester. Deansgate 7705 (3 lines). Bankers:
Midland Bank, Ltd. [o216

REPAIRS AND SERVIGE
OULTON'S OF BRADFORD.

LOUDSPEAKER, pressure unit, and microphane
repairs, D.C.B. cone assemblies and field coils
in cartons, service and satisfaction guaranteed.
—D. C. Boulton, 134, Thornton Kkd., Brad-
ford, 1. Tel. 22838. [0171

FOR
SALE AND WANTED
ADVERTISEMENT FORM
TURN TO
PAGE No. 171
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EXCLUSIVE OFFERS

% Trylon Lattice Ladder Towers, 50ft. high £60 O
% 85it. 24in. din. Steel Tubular Masts.... £60 O
% R.291 Triple Diversity Receivers ..... £125 0
 Ferranti 7KVA Automnllc Voltage

Regulators 5 236 0
+ T-1131 Trnmmitturl 5 3R O
% Creed 8B Tape Teleprinters, new N £35 0
*71t. R.C.A, Cabinets fcr 19in. panels £12 10
% Westinghouse 30 kV, 100 mA. Cabinet

Reotifiers variable from 2 kV .......... £5 0
Y 25ft. SeH-supporting leold Trlpod

Masts ......cooviiarnniannn. £ O
Y AN/TRC-1 Aerial Arrays g £7 O
% AM-8/TRA-1 250-watt Amplifiers £8 0
% RA-87 Teletype Reotifiers ...... £7 10
% REC-30 Teletype Rectifiers £12 10
% AN/FMD-1 Rawin . . £80 O
Y Mazconi V.F. Bridges .. ceii..... £20 0
% 8+4DX Terminals - 216 0
Y% BD-91 Switchboards . .. £25 0
Y DFG-24 Direction Finders £27 O
Y TCJ Transmitters, 400 watts £30 0
% LZ (BC-1277) Signal Generators £75 0
% RCA s-element Yagi Arravs, 420 Mcjs £3 0
J 758, Plywood Masts, ®n. dix. £35 0
# RCA 25-watt Projector Speakers . £14 ©
% RCA Twin Channel! Broadcasting Control £185 0
% E.H.T. Power Supply, 3 Kv 0.5 amp in

cubfcle . ...... ... . ...0iiiiii.. £26 0
Y Standard Business Machines, Vldeo !ype

Tape Recorders, 3° tape . o 0
“ 12in. Bowl Deck Insulators 0

50 to

% Weston Current Translormers,

1,000 amperes .. .............. £17 10
Y Power Supply Units. 1,200 v, 200 m/a £6 0
Y E.H.T. Power Snpp!y, 7,600 v. 3.5 amps.

in cubicles . £250 0
% E.H.T. Power Snpply, 1 800 v. 5 amps.

fncublcle ...... . ... ol £130 ©
* westeru Elecmc Radio Teletype Termmnll £ 0
“ Avtron Aireraft Systems Testers. . £27 10
v Sola 2 kW, Constant Voltage Trans-

formers  ................... . £16 0

AERIAL EQUIPMENT. Whips, Beams and Micro-
wave. Poles and Masts up to 150ft., 70 different types
in stock.

RECEIVERS from 13 Kefs to 650 Me/s, 60 kinds
available.

TRANSMITTERS, 50 types, Mobile and fixed up to
2 kilowatts.

"CABINETS and RACKS. American and British, open
and ctosed, 30 patterns from 12in. to 9ft.

POWER SUPPLIES, Over 100 varieties giving up to
30,000 volts from standard and off standard inputs.
TRANSFORMERS. 300 -patterns in stock of all sizes
to 20 kVA for power and 5 KW for Radie, Audio and
Modulation up to 2 kW also, llsts avallable.
TELEGRAPH and TELEPHONE APPARATUS of all
kinds include Printers and Perforatora for Morse,
5, 8, 7 unit, also Transmitters and Conveners aud
Carrier and Ch
and Powcer supplies for all the above in Bntish dDd
‘American versiona.

40-page List of over 1,000 items in stock available
—keep one by you,

RELAYS and CHOKES. 12 tons of American post-war
just arrlved—a pleasure to use and look at—ask for
special list—others in stock Include Miniature, Polar-
ised Post Ofiice, aircraft, Control and Starting Reiays.
Chokes, open and pom-d vary from ope inch mu
metal to 100-amp. pewer ',ypeu-—liu', available.

NUCLEAR GEAR—includes Scalers, Counters,
R R D s, Probes, Mont

ete. Bpecial list on request.

TEST EQUIPMENT, 200 different items of British
and American test geur and hundreds of types of
Meters available.

‘We have a large quantity of * bits and piecer "
canunot list—please send us your req\urementu a!
we cau prohably help—all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051

WIRELESS WORLD
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REPAIRS AND SERVICE
MAINS transformers wound to any specifica-

MOTOR rewinds and complete overhauls; first-
class workmansh Cp fully iunranteed
F.M. ELE

. _Potters Bldgs.,

Warser Gate. Nottlngham Est. 1917. el.
54898. [0113
E undertake the manufacture of trans-
formers sihgly or in quantities to an
specification; all work guaranteed for 1

months.
LADBROKE Tiansformer Co.
g;{‘{ow Rd., London, N.W.10.

RANSFORMERS to any _ specifieation.
Singles, rewinds, small or large batches;
quick and efficient service, competmve prices,
estimates by return of post from
MESSRS. Newman & Son, 1, Grove Crescent,
South Woodford, E.18. [0330

TRANSFORMERS .—Suppliers to B.
I.T.A., and leading radio manufacturers,
single or long runs, Prom delivery, home and
export, rewinds

FORREST (TRANSF'ORMERS) Ltd., Shirl
Solihull, Warwicks. Tel. Shi. 2483. (0128
S EAKER repairs, cones fitted fields and

clock coils wound, guaranteed satisfaction,
prompt service.—L. S. Repair Services, Pluckleg
Ashford, Kent.

., Ltd., B820a,
Tel. Ladbroke
[0222

MISCELLANZOUS

METALWORK all types cabinets.
etc., to own specification,

chassis,

stan to 1in bar
PHILPO’I’TS METAL WORKS, Ltd., Chapman
8t., Loughborough. 0208
AMMETERS. 6in dial, A.C. switchboard type,
1530. 50 am? approx., 700 individually
crated. new, tropically packea 45/- ea. or offer
for lot; throat mikes, magnetic, 9,000 new
inserts, 1/3 ea. or lot at 6d; landing lamp
motors, 1,000 brand new, Zav with geared
movemenc 17/6 ea. or lot at 10/- most types
of ex-Govt. optical equipment available
qua.nm.y. g ease state requirements,—H,
. 465, Rayleigh Rd., Hutton, Brent\[vgé)ds

NOTICES
ALTONS WIRELESS STORES OF WOL-
VERHAMPTON have now removed from
Stafford St to greatly improved and enlarged
premises at 15, Church St.; when in Wolver-
hampton give us a call; you are always WEICI?)TLI%

CAPACITY AVAILABLE

ELECTRONICS _engineers to the industry.
Production with 100% inspection.

RADIO-AIDS, Ltd., 29, Market Street, Wat-
ford (25988), Herts. [0214

ELECI‘RONIC assembly,

coll winding and

machining; A.I.D. approvsd.-——Bel Sound
Products, Marlborough Yard, I.ondon, N.19.
| Tel. Arc. 5078. [0815

HIGHLY competitive quotatlons iven for all
sour prototype and oduction require-
ments.—Newlyn Electronic ¥* roducts The Frad-
gan, Newlyn, Penzance. Tel. Penzance 2469204

4
CAPACITY shortly available, manufacturers
[ of electronic equipment to the industry,
| chassis wiring and assembly, chassis forming,
etc., large or small runs promptly accepted; pro-
duction with 100% Inspection; prototypes de-
veloped with pre-production runs.—Write or
phone Colben Electronic Englneerlng Co., Ltd.
27 ksl’..ondon Rd., Crayford, Kent. (Crnftord

WORK WANTED

SMALL cabinet shop, medium- and good-class

work; short runs or small regular quanti-
ties requlred —Bridisco, 13, Lavender Rd.,
Enfield, Middx. {3029
i SERVICES OFFERED

MALL Londoa Manufacturer has capacity

available for experimental or production
high vacuum electronic devices.—Box 7678.

[8995
SITUATIONS VACANT
LECTRONIC Research Engineer.

AT Columbia University- Medical Centre, New
York City. i
POSITION offered is at a co- rofessmnal level
with doctors in medical research. Joint author-
ship of publications,
SEEKING a person who is willing and sable
to work 1ndepmdmtly and energet.lcally and
can do valild experimentation. Previous
blologlcnl training is not essential.
A self-managing job. The ability to elicit the
co-operation of others—whether co-workers or
manufacturers—is necessary. The project uses
low frequency ultrasound ‘and mvolves both
theory and Manual skill is an asset
but not a prime requirement; salnry dependent
on ablmy and experience, £2,200-£2,500. E% %(

TE‘LECOMS—Radlo, Line & Telegraph (Tech-
nicians)

CIVILIAN lnstructors .

EIGHT posts for men fully skilled and experi-
enced in the trade, able to teach it and to
supervise trainees; appropriate O.N.C., &
G. Certificate or equlvalent qunliﬂcauon desir-
able; selection by trade test and interview;
startmg salary £615 (at 3%5

21)—£750 (at age
26 or over), rising to {National rates),

prospects of {)enslonable employment and ?ro-
motion;  wril stating  qualifications
C.E.P.0., Peronne Lines, Catterick Camp, York-
{ shire. Closing date 20th May, 1960, ~ [9035

your
capacity nvauable for small milling and cap- |

SAV BiT s“\_“E“

Savbit for the SIﬁaII user

i:??ﬁf"

®

[
The popular Size 1 Carton is now @
supplied in 3 specifications: ®
53 ft. of 18 s.w.g. 30 ft. of 16
sw.g. or 20 ft. of 14 s.wg.
§/= each (subject).

Home Constructors Pack

Contains 19 ft. of 18 s.w.g. 60/40
alloy wound on a reel or, for
soldering printed circuits, 40 ft. of
22 s.w.g. 60/40 alloy also wound
on a reel. 2/6 each (subject).

|

| - Contains 3 ft. of

1

o/60 Ersin °
_ Multicore 5-Core Solder—enough

#Afor about 200 average joints. The @
low price ensures a quick turn- °
over. 6d. P4

[ ]
@® A real tin élead solder containing
@ cores of Flux. Needs no
®

soldering iron. or extra flux.
Sufficient solder for 100 average
@ joints. x/-.

This efficient tool smps insulation,
cuts wires cleanly and splits

[ ]
[ ]
plastic twin flex. It'is adjustable @
to most wire thicknesses. 3/6.each o
(subject).
®
[ ]

Recording enthusiasts can effect consider-
able tape economies with this splicer.
J

It makes the accurate jointing
of tape so simple and
quick that every
screp can be used.
18/6 each (subject).

(XX XX

Send stamped addressed envelo ge for frze
Copy of folder “How .to Edit Tape
Recordings’*.

If you have any difficulty obtaining any of
these jtems, they will be sent post free,
|

IMULT}CORE SOLDERS LIMITED,
i HEMEL HEMPSTEAD, HERTS
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SITUATIONS VACANT
ANCASHIRE CONSTABULARY

{
| WIRELESS Department.

VACANCIES exist in the Lancashire Constabu-
{lary Wireless Department for civilian Radio
[Engmeers in the following grades:—

LEWIS have the
CABINET for
YOU

EXTENSIVE RANGE OF
CABINETS FROM £4-7-6

SUB-SECTION Leader.
QUALIFICATIONS desirable are
bership of a professional institution or H.N.C.
éEle(;t.) or Clty & Guilds Full Technological
ertificate in Telecormmunications Engineering;
candidates must be conversant with modern
V.H.F. or UH.F. radio techniques; recent ex-
perience in comstruction of proto-ty radio
}egulpmen; and/or development work with tran-
sistors: will be an advantage; salary £850 to
£1,005 per annum,
RADIQO Engineers.
QUALIFICATIONS desirable, C. & G. Final
| Certificate in Telecommunications Engineering
or O.N.C. (Elect.) plus C. & G. Certificates
/Radio IT and 1II, or equivalent; candidates must
'have recent experlence of installing and main-

raduate mem-

| taining V.H.F. or U.H.F. radio and electronic
equipment; salary £595 to £850 per annum
according to a

RADIO icians.
CANDIDATES should have a sound funda-
mental knowledge and practical experience of
Frequency Modulated V.H.F. radio telecom-
munications engineering; salary £545 per an-
num_at age 21 rising to £770 per annum at
|age 29 subject to an efficiency bar at age 25,
A contributory pension scheme is in operation
for established staff.

CANDIDATES should apply to the Chief Con-
stable, Lancashire Constabulary, Hutton, Pres-

ton, giving details of age, educahon, experience

and qualifications. [9034

%RTHI}%P%N POLYTECHNIC, Holloway, Lon-
on, N.7.

HE Governing Body invites immediate ap-

plications for appointment, as from Sep-

tember, 1960, as Lecturer im Telecommunica-

! 1(:3iontsmtot tearf:hﬂllm éot th; gulllldTec}r\ncl)}og‘lical
ertificate o e City uilds of London

THE CONTEMPORARY Institute and the Grad, Brit. LR.E. Applicants
Price £11.15.0 should have specialised in Television transmis-

Bt sion and reception systems and preferably have

had some practical experience in a major re-
search and development organisation; facilities
|avallable for research, Salary scale—£1,370X
£35X £1,510X £40X £1,550, together with allow-
ances in accordance: with the Burnham Award.
APPLY for further particulars and form of

This beautifully designed Contemporary Cabinet
can be supplied in Oak, Walnut or Mahogany
veneer and has a waxed semi-matt finish,

This cabinet can be fitted with any of the latest

Hi-Fi units. application.
: R, H. CURRELL. F.C.A.
- CLERK 19017
k. . ‘CITY OF BIRMINGHAM EDUCATION COM-
MITTEE.
MATTHEW Boulton . Technical College.
SUFFOLK St., Birmingham, 1.
PRINCIPAL: J. C. Martin, M.A,, AMIE.E.,

AM.Brit.I.LR.1.

APPLICATIONS _are invited from suitably
qualified person for the following two appoint.
|ments in the engineering department to com-
mence duty on the 1st September, 1960.
ASSISTANT Grade “B."

THE person appointed will be required to
teach City and Gulilds Radio and Television
Servicing Courses; practical trade experience
!ls essential and a knowledge of electronic ser-
vicing would be an advantage.

ASSISTANT Grade ‘‘ A.”

THE person appointed will be required to teach
City and Guilds Telecammunication Technician
Course No. 49 first and second year subjects.
SALARY accordance with the Burnham

Technical Scale:
GRADE ‘‘ A" £520X£27/10 to ££11010é)0
PLUS additions and allowance as prpi‘opriate.

GRADE “B’': £700X£27/10 to

] THE CONTINENTAL
Price £29.10.0

may be obtained from the Principal to whom
the completed forms should be returned as
|soon as possible. [9036
PART-TIME electronic engineers for L.P. disc
\ cutting, installation work. technical advis-
ing. wanted in London.—Box &677. {0134
ART-TIME advertising and office manager
required by London hi-fi dealers; age im-
[material; experience important.—Box 667([5(.)133
GENTLY required. licensed and unlicensed
aircraft radio engineers,—Apply Chief
Radio Engineer, Tradair, Ltd., Southend Air.
port, Essex. {s021
AUDIO engineer offered wide scope by small
expanding makers of portable musical in-
strument amplifiers.—S. W. London. ‘'Phone
Bal. 3689. {9023
ELEVISION bench and field engineers re-

{ quired at all times for vacancies in most
parts of the British Isles; permanent positions
with highest salaries plus bonus for suitable
|applicants, Sl,-day week.—Box 1757. fo251

OUIS NEWMARK, Ltd., leading company
in the design of auto pilots for helicop-
ters, are expanding their facilities at their
Development Laboratories at New Addington,
Croydon, and have the following vacancies to

be filled immediately.

NEERS and ASSISTANT ENGINEERS
with degree or H.N.C. and experience in the
field of light electrical engineering, electronics,
electro_mechanical devices or semi-conductors,
to work on the development, installation and
flight testing of automatic pilots.
‘SIALAR}{‘ commgnsuratg wlmtlexperleix\r;e; x:‘fenl-l
slon scheme.—Apply in writing, glving fu
120 GREEN LANES, PALMERS GREEN, | particulars, to: Personnel Officer, Louis New-
LONDON, N.13 (Near the Cock Tavern). mark, Ltd., Prefect Works, Purley Way, Croy-

Telephone: BOWes Park 1155/6 | "xj-xounx' 3§g§rey. or ’phone Mr. Barkham, Iigggg

fhis elegant Cabinet is the finest in our range of those
designed in the continental style. Solidly constructed
and finished in Oak, Walnut or Mahogany veneers.
(Dark, medium or light, high gloss or satin finish
available.)

| TWO NEW LEWIS CATALOGUES:~

The Cabinet Catalogue
The Equipment Comparator
Catalogue

(Designed to assist your choice of cabinet and
equipment.)
Please send me details of your two new catalogues

| Name

Address

APPLICATION forms and further particulars

| JUBILEE CHASSIS 28 GNS

»

An AM/FM chassis with nine valves and two
diodes with push-pull output stage providing
6 watts. Full VHF, medium and long wave-
bands with automatic frequency control on
FM and ferrite aerial on AM. Tape record and

playback facilities.
' STEREO 44 27 GNS

CHASSIS

A stereo and monaural chassis providing 8 watts
output, 4 watts on each cl el, and covering
the full VHF and medium wavebands., Stereo
and monaural inputs for tape playback and all
types of crystal pick-ups and outputs for stereo
and monaural tape recording. Separate bass
and treble ganged controls together with dual
volume control for ease of balancing.

'AF208 CHASSIS 22 GNS

An AM/FM chassis providing 5 watts output
and covering the full VHF and medium wave-
bands. Tape record and playback facilities,
separate bass and treble controls. Although
an economically priced chassis, this has the
same superior finish and quality components
as our more expensive models.

The use of more expensive loudspeakers would
justify your comsidering our more expensive
combined chassis, the STEREO-TWELVE,

6 gns.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full dem-

onstration. Open 9-6 weekdays, 9-5 Sats.
NAME ..
ADDRESS

.. WMC

WIRELESS &

ARMSTRONG TELEVISION CO LTD
Warlters Road, London, N.7
Telephone: NORth 3213
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SOLDERING
EQUIPMENT
BY

60 TRADS MALE

PRECISION
SOLDERING
INSTRUMENTS
for the
ELECTRONICS
INDUSTRY

eComprehensive range
®Robust and Reliable
elLight weight
®Rapid heating
oBit sizes 3/32in. to 3/8in.
©‘PERMABIT’ or Copper
hits
®All voitage ranges 6/7v.
to 230-250v.
®Prices from 19/6.

lilustrated is the 25w.
3/16in. replaceable bit
model with safety
shield.

British and Foreign
Patents. Registered
designs. Suppliers to

™M and Foreign
Governments. Agents
throughout the world.

Brochure No. $.5 sent
free on request.

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey

Phone: CROydon 8589 Grams: Litesold Croydon

g

It looks good but there Is more in it than
meets the eye—enough to make the dis-
cerning purchaser fee! that he must have
‘Savage Massicore regardless.

Generous design-—no compromises on qual-
ity—conscientious workmanship—that is
what you get when you buy a Massicore
Transformer.

SAVAGE TRANSFORMERS

LIMITED

NURSTEED ROAD, DEVIZES,
Telephone: Devizes 932

WILTS.

SITUATIONS VACANT
ADIO and TV en?neer required for branch
sho.é able to drive; top wages to suitable
lica. -—émate age, experience, etc., 5.
Ltd., Hea ce, Ravenshaw
Bulldmgs, Crapel St., King’s Lynn, Normlgl§J

ELEC’I‘RONICS engineers for preparation of
test specifications for complex servo equip-
ment to work in Dunstable area, excellent salary
and bonus, with travelling or subsistence al-
lowance where necessary.—Wrlte full detalls
of qualifications, trainlng and experience (lf
any) in writing to Box 8295. [90

THE M.O. VALVE Co., Ltd., have a vacancy
for a meter mechanic: experience on the
construction_and repair of all types cf electrical
measuring instruments an advantage though
other people will be considered.—Apply to the
Personnel Dept., The M.O. Valve Co., Brook
Green, - Hammersmith. W.6, (9027

RADIO Technicians required by .International
Aeradio, Ltd., for overseas service, Perma-
nent and penslonable posts. Normally tax-free,
inclusive salary in local currency varying with
location, and addmonal marriage and child
differentials, leave, free air passages and
insurance. Kit allowance Qualified candidates
to whom replles will be sent write to Personnel
Officer, 40, Park St., (o2

DISTRIC’I‘ Engineers are required to control
and supervise the maintenance of television
and audio relay sending and repeater stations
in the London area; a knowledge of television
circuit techniques combined with considerable
practical experience of servicing is an essential
requirement lor this post but preference will
be given to those ?llcants who also hold
suitable technical qualifications.

THESE senior positions are permanent with
considerable prospects and a contributory pen-
sion fund

B g
Wireless. Limited. 9/13, Camberwell Rd.,

OVERSEAS Oil Exploration Company with

world-wide seismic Rartles offers permanent
career to electronic technicians. Work consists
in mslntaxmn% and operating electronic record-
ing e%ulpme under field conditions. Live
generally in camp. ualification: H.N.C. or
equivalent essential, with practical experience
in electronies. Home leave every two years.—
Box No. 5829. [0331
ELECTRONIC ENCINEER required for_ head-

quarters Oil Exploration Companly Haifes/
Orpington area, Qualifications should include
H.N.C. in Electronic Engineering and experience
in some or all of audio amplifiers, oscillographs,
servo-systems, transistors, radio including
V.H.F., electro-mechanical devices, strain gauge
recording.—Write, stating experience to Box
8080. [9025

EST engineers.—Applications are invited

from test engineers with previous industrial
experience of testing radio communications,
receivers and transmitters; successful applicants
will be offered positions on the company’s
permanent staff; starting salaries commensur-
ate with qualifications and experience.—Appl
in _writing, giving full details. to Personne
Officer, Redifon, Ltd., Broomhill Rd., S.W.18.

LECTRONTCS technician, Department of
Biochemistry, University of Oxford, re-
quires an electronics technician to construct and
maintan electronic apparatus for research;
ost requires a man who is keen and will:
use his initiative: some knowiedge of
ractice _an advantage but not
essential; salary on University Scale accordms
to age and experience; 51, to weeks’ pal
holiday per year. —Appllcatlons ln writing to
Administrator, Depart. mem. 0 Blochelnlstrfr
Souta Parks Rd., Oxford (]
EVELOPMENT Engmeer is required for a
small but expanding Electronics Engineer-
ing Company in Surrey. It is essential that
the applicant should have some production ex-
perience as it is required that he should be
able to Injtiate design and carry the project
through to production stage; after a suitable
Brovmg period the successful applicant would

ing
workshops

-be invited to partlclp]nte in a profit- Sh%;g{g

arrangement.—Box
CIRCUIT Designers and Circuit Laboratory
Engineers required for design and testing
of automatic telephone exchange systems and
other similar projects. Candidates should have
had previous experience of this work and pre-
ferably have at least an ONC. or an inter-
mediate grouped C. G. certificate,
Knowledge of Crossbar SWltchmg or totalisa-
tors would be an advantage. Good salary paid
to selected applicants Pension scheme after
qualifying period
WRITE giving full details of qualifications and
experience to the Personnel Manager, Ericsson
Telephones, Limited, Beeston, Nottmgham,
quoting Ref. DA/L. [0160
PECIALIST technician, experienced in mak-
ing and maintaining electronic and other
equipment required for University research de-
artmant of blochemistry; previous experience
similar department desirable but not essen-
tial; knowledge of eeneral workshop prrctice
and desire to partictpate in experimental work
essential; salary range £625-750 or £740-910
according to abilities; appllcatlon torms to be
cornpleted and returned within 14 days, fi10]
The Secretary, Institute of Psychiatry, q“he
Maudsley Hospital, Denmark Hill, London
S.E.5. (Ref. USAF/Blo,) {9043

YOU are invited to apply for
a copy of our illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS

which are renowned for their

Accuracy & Reliability
THE QUARTZ CRYSTAL CO.LTD.

Q.C.C. Works, | Telephones:

Wellington Crescent, | MALden 0334 & 2988

New Malden, Surrey.

METER
REPAIRS

All makes of Single and
Multi-range instruments repaired and
recalibrated.
Y% Prompt Service

All work guaranteed
Y Priority for urgent orders.
Competitive prices for repairs to all types of
instruments. Contracts a speciality.
New meters supplied from stock (2" to 6”)
and complete equipment monufactured to
specification.
Call, write or phone for details to:

E.LLR. INSTRUMENTS LIMITED
329 Kilburn Lane London, W.9 Tel:LAD 4168

=N

ODDIE FASTENERS

THE FASTENER WITH ENDLESS
APPLICATIONS - SIMPLE - POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS® REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

llustrated brochure and otherinformation
will gladly be sent on request.

DEPT. “W.W."

Oddie, Bradbury & CullLtd., Southampton

Tel.: 55883 Cables: Fasteners, Southampton
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ADIO STORE

B29 RECEIVERS, fully valved, untested £5 ior\

callers only.
PARABOLIC MIRRORS 20-inch in good condition,
£5 for callers only.

—

PROJECTION LAMPS, Pre-focus 100 v. 300w. in
new condition, 8/8.
PROJECTION LAHPS 3-pin 110 v. 500w in new

condition, 10

TIME SWITCHES, VENNER. 8-day clockwork,
230 v. 1a. Thoroughly reconditioned and guaranteed,
£2/2/- including post and packing.

EX-NAVAL 80UND POWERED TELEPHONES with
Hand Generator calling, and neon Indicator in iron-
clad case size approximately 9in. x 7iin. x 7in., 50/-.
SOUND POWERED BREAST MIKE AND HEAD-SET.
No Batteries needed, 15/

CARBON TELEPHONE HANDSETS, New. 12/6.
SOUND POWERED INSERTS. Suitable for Transistor
Sets, New, 3/9.
AVO UNIVERSAL TEST METERS. Reconditioned
ag new, In perfect working order. Model 460 £10/10/-.
Model 2, £9/9/-.

HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex Govt. 0-9,999, 25/50 v. D.C. B8ize 4 x 1 x lin.
Single eoil 2,3000Q or single coil 5000, 18/6.
VENNER TIME SWITCHES, for switching onfoff
lighting and power. Recondltioned as new. In iron-
clad cases, 10 amp., 75/-; 15 amp., 85/-; 20 amp.,

£5/5/-.

TELEPHONE DIALS. 0-9.
and factory installations.
with oonneccmg tags, 21/-.
3-OHM P. SPEAKERS.
10in., 27/6. in. 8/6 .ﬁm 9/6.
ELECTRICITY SLOT ME (1/- in ulot) for AC.
m,dns Fixed ‘ariff to your mqmrememu Buitable
for hotels, etc. 10 A., 84/-; 15 A., 84/-; 20 A., 104/~.
Other amperages available. Reconditioned as new.

Suitable for inter-office
With fixing mount, fitted

ood working order,

QUARTERLY ELECTRIC CHECK METERS Re-

cundltmned asmew, 10 A, 42/6; 15 A, 52/6; 20 A,
57/6. Other amperages available.

BALANCED ARMATURE HEADPHONES. Suitable

for crystal sets, 12/6.
HAND BEARING MARCHING COMPASSES. 14/6.
MOVING COIL HAND MIKE. Type 7,

All prices include carriage

23 LISLE ST. (cer.29¢9) LONDON, W.C.2

Closed Thursday t p.m. Open all day Saturday

WIRELESS WORLD

TUATIONS VACANT
TELEVISION service engineers required, ex-
perienced men only; give full details of,

education, experience and uallﬂcatmns-—-
Apply Works Manager, Pge (Ire and), lelted.
Dundrum, Dublin, Irela 041.

CENTRAL Office of Information requlx’e a
experienced Telecine Operator far
fiying spot equipment; applicants should be
cient in the se tt;mg up, routine checking
a.nd fault diagnosis over the whole unit; some
experience with normal cine Drmectors and
sound amplifiers as well as a good mechanical
abmty would be an advantage; salary £1,020
to £1,290 according to experience prospects oi
establlshmem, five-day week, Hours 9
to 6 p.m.; wnte giving age, full detal]s of
exp. and quals, to—Manager (PE.1074), Minis-
t of Labour, Professional and Executive
. Atlantw House, Farringdon Street,
on, E.C {9032
BBC requu'es engineer in London for design
work on equipment associated v.ith sound
recording and reproduction on disk, magnetic
tape and film; applicants (British) should pre-
terably hold degree or equivalent in mechanical
engineering with experience in desigh of light
mechanisms for small-scale production; some
knowledge of audio frequency electronics essen-
tial and acquaintance with sound recording
techniques destrable; salary in scale £1,230
with annual increments to maximum of £1,580
p.a.; requests for application forms to Engineer-
ing Recruitment Officer. Broadcasting House,
London, W.1, quoting ref. 60.E.39. W.W. [9028

MINISTRY OF AVIATION require Electrical
Engineers (Assistant Signals Officers) for
aviation telecommunications and electronic
navigational aids. Min. age 23, 1st or 2nd Class
degree in Phyalcs or Engineering, or AAM.LLE.E.
or A.F.R.Ae.S. (candidates with Parts I, II
and III of AM.ILEE. or Parts I and II of
A.F.R.Ae.8, or equiv., or of very high pro-
fesslonal attalnment without these quais. con-
sidered); salary £690 (age 23) to £1,125 (age
34), max. £1,300; slightly lower outside London
and for women; further details and forms from
—Ministry of Labour, Technical and Scientific
Register (K) 6, King Street, London, S.W.1,
quoting D.161/0A [0316

ATENT examiners and patent officers;

pensionable posts for men or women for
work on the axamination of patent applica-
tions; age at least 21 and under 29 (36 for
examiners), with extension for regular Forces
Service and Overseas Civil Service, qualifica-
tions: normally first- or second-class honours
degree in physics, chemistry, engineering or
mathematics, or equivalent attalnment, or

NEW (960 EDITION

RADIO
AMATEUR’S
HANDBOOK

32/6 by A.R.R.L. Postage 2/-

RADIO & TELEVISION ENGINEERS’
REFERENCE BOOK. By J. P. Hawker.
£5. Postage Free.

WORLD RADIO HANDBOOK
Listeners Broadcasting Television
15/6. Postage |/-.

TELEVISION ENGINEERS’ POCKET
BOOK. By J. P. Kawker. 12/6. Postage éd.

OSCILLOSCOPE TECHNIQUE. By
A. Haas, 23/2 Postage /-,

SERVICING TRANSISTOR RECEIVERS.
By F. R. Pettitt. &/-. Postage éd.

RADIO VALVE DATA. Compiled by
W, W." 6éth Ed. 5/-. Postage 9d.

RADIO, TELEVISION, INDUSTRIAL
TUBE, DIODE and TRANSISTOR
EQUIVALENTS MANUAL. By B. B.
Babani. 9/6d. Postage 6d.

NEW 1960 CATALOGUE |/-.

THE MODERN BOOK (0.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-23 PRAED STREET,
LONDON, W.2.
Phone: PADdington 4185
Open & days 9-6 p.m.

for
1960.

prof qualification, e.g, AM.I.CE,,
A.M.I.Mech.E.,, AM.LLE.E.,, A.RI.C.; London
salary (men) £655-£1,460; provision for start-
ing pay above” mimmum, promotion prospects.
—Write Civil Service Commission, 17, North
Audley St., London, W.1 for application form,
quotmg S/128/60, and stating date of birth.

ADIO and Television Servicing Mechanic
Instructor (unestablished required at
Government Trajning Centre, Feriyale, Middle-
sex. Applicants must be British Subjects who
have undergone the usual trade training fol-
lowed by at least 5 years’ recent skilled
experience; a good knowledge of theory and
practice of radio and television principles is
required and applicants with City and Guilds
Certificates or equivalent qualifications pre-
ferred. Must be able to instruct and control
adult trainees. Starting salary at age 28 and
over £825 rising by annual increments to £950
per annum, Application forms cbtainable
within next 7 days from Regional Controller,
Ministry of Labour, Hanwny House (Room 313),
Red Lion Square. W.C.1 {90: 6

'HE Scientific Civil Ser'ice needs men and
women for pensionable posts as (a) ex-
perimental officers and (b) assistant experi=
mental officers in mathematics, physics, meteor-
ology, chemistry, metallurgy, biological sciences,
engineering. miscellaneous (geolo: Y, library and
technical _information services. candidates
must, on 31.12.60, be at least 26 'and normally
under 31 for (a), and at least 18 and normally
under 28 for (b); qualifications should nor-
mally include H.8.C., or G.C.E., or equivalent
H.N.C. or Universxty degree; provisxonai

admlsslon if taking exammatlons in 19
men'’s sa.laxf scale (London) (a) 5-£1,233;
(b) £397 10s (at or over)

rising to £880: pra motion prospects.
education facilities. —Write vu Servloe Com-
mission, 17 North Audley W.1 for

application form, quotlng S/94/95/60/16 [9039

INSPECTOR of Police Grade II (Signals) re-
quired by Government of Nyasaland on
probation, with Drospects of permanent and
pensionable employment, for one tour of 2 to
3 years in the first instance. Commencing
salary according to age and experience in scale
£760 rising to £1.285 a year. Uniform allow-
ance of £i8 a year in addition to an initial
outfit grant of £50. free passages, liberal leave
on iul‘} salary. Candidates, Freterably under
30 years of age and single, of good education
and physique, not less than 5ft 7in in height.
of normal vision without glasses, must have
sound knowiedge of H.F. and V.H.F. fixed and
mobile simplex and duplex radio telephone

systems and _low power -petrol/electricity

argers and alternators, knowledge of morse
and ability to instruct trainees on radig sub-
jects an advantage—Write to the Crown
Agents, 4, Millbank, London, S.W.1. State age,

ame in block letters, qualifications and ex-
nexlence and quote M2A/50901/WF. 9031

1910—Jubilee Year—1960
COMPONENT DISTRIBUTORS

Guaranteed components—
made specially for us i—

1% tol. SILVER MICA CAPACITORS
84 standard values always in stock.
5-1000pF 9d.  1200-2000pF 1/-
2200-3000pF 1/3 3300-5000pF 16
WAX COV’'D PAPER TUBULAR WACXTORS
350V. Wkg. .05 mF. 7
BmF 1/4 500V. Wkg. .01 mF. 7id. . 8d.
.06mF. 9d. .1mF 10d. 25mF 1/1 SmF e
P.V.0. COV'D. ELECTROLYTIC CAPACITORS.
Bias 1/6 to 2/8 8moothing 1/7§ to 3/3
Dual 4/3 to g/ Fall List No. 16.
1§in. dia. CAN TYPES 350/500V. from 4/-.
1}in. dia. POTENTIOMETERS 2in. shaft.
10K, 25K, 50K, 100K (linear) 260K, 500K, 1M, 2M
(log.) 3/-. With switch 4/8.
MINIATURE MAINS TRANSFORMER
Pri. 0-200-220-240 v. 8ec. 260 v. 40 mA ., 6.3 v. 1.5 amp.
8tack size 2} x 1§ x 13in., 10/6.
CELLULOSE WADDING for resonance damping, 40 ply.
36in. wide. 5 yd. roll 17/8.
Sole distributors for this area

IMPORTED HIGH STABILITY RESISTORS.
*TSL" Half-watt 109, “ Preferred value' range
{12-10M), Very popular line 8d. each.

**SURPLUS
Best makes, Largest selection available,
values plus many others.
5% 3W. 7id. I1W. 9d,

2% 1W. 10d. W, 1/- w. 13

1% 4W.1/3 w.1/6 1w.1/9
Ordinary Carbon Resistors }W 3d. §W. 4d. Also many
Carbon and Wire wound up to 200W. Full list No. 5

HIGH STABILITY RESISTORS.
145 standard

1W. 104d.
1

AND OF COURSE, OUR OWN PRODUCTS
Precision-made ALUMINIUM
BLANK CHASSIS

Commercial quality, hati-hard 18 s.w.g. Bamec day
service, ANY BIZE to nearest 1/16in. 2, 3 or 4 sided.
Max. length 17in., depth 4in.

Specials dealt with promptly. Hn., iin. or }in. Aanges

{inside or outside). §d. each extra.
8oldered corners (new process) 6d. ea. extra.
Price Gulde (normal cbassis only) :—

Total area of material Including waste:

48 sq. In. 4/~ 176 sq. in. §/- 304 eq. in. 12/~
80 8q. In. £/~ 208 8q. in. §/- 336sq.In. 13/-
112 oq. in. B/ 240 sq. in. 10/- 388 aq. in. 14/
144 8q. in, 7/~ 272 8q. in. 11/ and pro rata
post 1/3 post 1/8 19

Quantity and trade discounts. Finishes arranged for
quantities of 25 or over.

PANELS
Any size up to 3tt. at 4/6

Postage (sq. in.):—72 9d.; 108 1/3. 144 1/6;
432 1/9; 576 -

THE WELL ENOWN
COOPER-SMITH
HI-FI AMPLIFIERS

Each the best in its class—

yet you can build it yourself!

KIT BUILT
STEREO Control Unit..... . £1212 02156 0 0
STEREO Main Amplifier .. £13 13 0 £16 0 0
Mk II Coatrol Unit .. .. £717 6 £1017 6
B.P.I. Main Amp. 10/12W. £12 5 0 £14 § 0
“PRODIGY 6/9W.Integrated £12 10 0 £15 156 0
“BANTAM" 3/4W. Integrated £7 10 0 £8 b5 0

Bullding instructions 2/6 each. (Bantam 1/6.)

Please add postage for all orders undeér £2

H. L. SMITH & CO. LTD

287/289 EDGWARE ROAD, LONDON, W.2
Telephone Paddington 5891 /7595
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FINEST
AUDIO
FARE

FROM
DUODE

Keen ears and good appreciation of fine
audio fare lead many people to ownership
of Duodes—and thence to years .of
contented enjoyment.

The true naturalness given by the famous
Duode drive with built-in crossover and
feed-back, plus the unique linen cone
with its graded spiral moulded in under
heat and pressure, is the secret of this
tong lasting pleasure.

And when after five or ten years the
time comes for getting up to date, the
original Duode magnet system can be
fitted with the latest frame, cone, drive
and foam suspension, to give another long
spell of pleasure at half the cost of a new
unit.

Duode is truly the finest investment
in Good Sound.

DUODE LTD.

24 Dingwall Road, Croydon, Surrey

| engineering or ¥slwl

NYLON - P.T.F.E.

ROD, BAR, SHEET, TUBE, STRIP, WIRE
No quantity too small,  List on application.
BRASS - COPPER - BRONZE

ALUMINIUM - LIGHT ALLOYS

H. ROLLET & Co. Ltd.
6 Chesham Place, S.W.|, 5{Oane 3463

ALSO AT LIVERPQOL, BIRMINGHAM,
MANCHESTER, LEEDS.

LYONS RADIO LTD.

MORE TRANSFORMER BARGAINS. Type AR/L.,
« 230 v. 45/65 c.p.s. Bec. 475/0/476v . at 500 mA.,
450/0/450 v. {one wdg. tapped at 300 v,) at 60 mA.
and 6.3 v. at 0.3 A, Oil filled, potted types, absolutley
as brand new by fumous maker. Bize ouly 7% 68} xu]in.
PRICE ONLY 32/8, carriage 5/-. Type Pri.
180/230 v., 50 c.p.s. Bec. 4.2 v. twice at 10 s, Ideal
as a_sofl heatlng transfr., etc. PRICE ONLY 17/6,
t 3

post_3/6.

COMPASSES TYPE P8. Thenre are liquid filled grid
steering compasses with 44in. bowl and divided
07360 degrees in 2 degree divisions. In good condition
in ¢ransit box. PRICE ONLY, 1st grade 17/8; 2nd
grade . Post 3(-.

CRYSTA MIKES. Brand new by famous maker.
BTICK MIKE designed for high quality recording,
broadcasting and P.A. List price 5gns. QUR PRICE
ONLY 39/6. HAND or DESK type as supplied with
most modern tape recorders. List 35/-. ODR PRICE -
ONLY 29/6. Post 2/-.

WAVEMETERS TYPE W.11981A. Four valve crystal
controlled keterodyne type covering the range 100 ke/s.
to 20 mefs. in 8 switched bands. Clrcuit conalsts
of variable R.F. osc. beating against crystal cotrolled
osc. producing an audio output for high or low imp,
phones. Can also be used as signal generator with
optional Mod. or CW. output through variable atten-
uator. Provision also made for using instrument on
any spot frequency over its working range by plugging-
in Aﬁd*homl cryst,al] Operate from 2 v. L T and 40-60
V.

instructions and c&hbrat.ion PB!CE ONLY
£4/2/8, carriage 7/6.

3 GOLDHAWK ROAD, (Dept. M.W.)
SHEPHERD’S BUSH, LONDON W.12
Telephone : Shepherd s Bush 1729

chart,

SITUATIONS VACANT

'HE Scientific Clvil Service needs men and
women for penslonable posts as (a) senior
scientific officers and (b) sclentific officers in all
major scientific fields, including physics,
chemistry, biology, meteomlogg7 and mathe-
matlcs. age limits: (a 26 and ynder
u&) at least 21 and under 29; extension for
reg ar Forces Service and éverseas Civil
Service; qualifications: normall first- or
second-class honours degree in science, mathe-
matics or engineering, or equivalent attain-
ment, additionally for (a), at least 3 years’
relevant (e.g., t- graduate) experlence, Lon-
don salaries men{ (a) £1,233-£1,460, (b)
£655-£1,150; provision for starting pay above
minimum; promotion grospects —Write Civil
Service Commission, ., North Audley St.,
London, W.1 for application form, quotlmf (a;
8/53/60, (b) 8/52/60 903
BROADCASTING Engineer (Training) re-
quired by Uganda Government Information
Department on contract for one tour of 30-36
months in first instance. Commencing gross
salary according ta experience in scale £813 ris-
ing to £1,566 a year; outfit allowance of £30
payable in certain circumstances. Free pas-
sages, Liberal leave on full salary. Candi-
dates, preferably under 45 years of age, must
have considerable teaching experience, ability

to give theoretical instruction in telecommuni- .

cation subjects and practical instruction in the
maintenance and operation of medium power
broadcasting transmitters, studio control and
recordmg equxpmem, AM.ILEE.
—Write the Crown Agents, 4, Millbank,
London, S.W.1. State age. name in block let-
ters, full qualifications and experience and
quote M2A/50941/WF. [9016
SSISTANTS (scientific); pensionable pasts
for men or women at least 17% and nor-
mally under 26 on 1.1.60 with appropriate
educational or technical qualifications (nor-
mally G.C.E. with passes at “ O’ or ““ A"
level in 4 distinct subjects including English
language and a scientific or mathematical sub-
ject. or O.N.C., or equivalent qualification) and
at least 2 yuu's experience in either: (i)
sciences  or
stry or metallurgy, or
sciences, or (iv)
or skil led

chemlstry bio- chem
(iii) 10glcal
meteorologﬂ
crafts sucl
men, London) s (at 17%) to
550 (at 25 or over) Maximum (London) £715;
p:o.notion Y:ospects’ 5-day week generally.—
rite Qivil Service Commission, 17 North
Audle St., London, W.1 for application form,
quo‘lng S/59/60. [9040
INSTRUCTOR (Telecommunications) required
by Sierra Leone Government Technical Edu-
cution Department on contract for three tours
of 10/12 months each in first instance; salary
according to age and experience in scale (in-
nduccmenc Addition) £966, rising to
a year; gratuity at rate of 15% of total
y drawn; outfit allowance £60; children’s
allowance £48 £288 per year; liberal leave
on full salary; free passages for Officer, wife
and 3 children under 18 years; candidates should
be between 22 and 45 years of age and must
possess C. and G.; full Technological Certifi-
cate in  Telecommunications specialising in
Radio Transmission or similar gqualifications
with at least five years’ practical experience,
Experience in Technical Education an advan-
age.—Write to the Crown Agents, 4, Miilbank,
London, 1. State age, name in block
etters, ' full qualifications and experience and
quote M2A/50686/WF. [9013

SITUATIONS WANTZID
X-B.B.C. engineer (48), wide experience of
broadcasting and communications, avail-
able UK, or overseas.—-Box 7766. 900!
TECHNICAL TRAINING
LEARN Radlo and Electronics the New Frac-
tical Way! Very latest system of experi-
menting with and building radio apparatus—
as you Jearn ’—Free brochure from Dept.
W.W.10, Radlostruector, 40, Russell sz[:(-)ezeqtl.

Reading, Berks,

CI’I‘Y & GUILDS (electrical, etc.) on ‘* No
Pass—No Fee ' terms; over 959 successes.
—For details of modern courses in all branches
of electrical engineering, applied electronics,
automatlon etc., send for our 148-page Hand-

book—free ' and post free.—B.L.E.T, (Dept.
288A), 29 Wright': s Lane London, W.B, [0017
TUITION

IRELESS.—See the World as a radio officer

in the Merchant Navy; short training
eriod, low fees, scholarships, etc., available
oarding and day students; stamp for prospec-
tus.—Wireless College, Colwyn Bay. [0018
LANGUAGES teach yourself languages; ele-

mentary courses German, French and
Spanish are recorded on tape with different
speeds and sizes.—Kwalitape Co., 56, Glenapp
St., Glasgow, S.1. Tel. Pol. 6463, [9024

ALL Examinations easier to pass by I.C.S.
home study mehods AM.Brit.I.R.E., C. &

G. Telecoms, Radio and TV Servicing, etc.—
Write for free Prospectus, International Corres-
pondence Schools, Ltd., Intertext House, Park-
gute Rd. (Dept. 442A), London, S.W.11. [0033

OW and Why *’ of Radio and Electronics
made easy by a new, no-maths, Practical
Way. Postal Instructions based on hosts of ex-
periments xmd equipment building carrled out
at home, New Courses bring enjoyment as well
as knowledge of this &e’lscmntmg subject.—Free

,

brochure from Dept. W.W.12 Radiostructor, 40
. Street, Reading, Berks. [0240

QooBooooooooooold

5 COVENTRY RADIO LTD. {
OO0oooooooocgoooao

189/191 Dunstable Road, LUTON.
Audio & Component Specialists Est. 1925

1f you are unable to visit us at
Luton, send for a copy of our

HI1-F1 CATALOGUE

of 300 items 70 pages.
Price 1/~ plus 6d. postage.

Also avatlable now

‘‘THE  GRUNDLG BOOK"'’

12/6 pius 1/- postage.

If you own a tape recorder of any

make you will find this book an essential
for successful recording.

DDDDDDDDDDDDDDDDDDDDDDDDE

LUTON'S HI-FI

Telephone Luton 7388/9

CENTRE

JDDE‘DD

AMERICAN RADIO AMATEUR RELAY LEAGUE

HANDBOOK. New Edn., 1960, 32/8, Postage 1/9.

SERVICING TRANSISTOR RECEIVERS, Pettitt, 6/-,

Postage 5d.

TRANSISTOR CIRCUITS Nos. 1, 2, 3, Bradley, 3/6 ea.,

ostage 4d,

ELECTRONIC NOVELTIES. Bradley, 5/-, Postage 5d.
ELECTRONIC GADGETS, 3/8, Postage 5d.

RADIO CONTROL OF MODELS. Sommerhoﬂ. 5/=,

on request) Postage 5d

THE SELRAY BOOK CO.
60, Hayes Hill, Hayes, Bromiey, Kent,

METERS

WE CAN SUPPLY
WITHIN 7-14 DAYS

a complete range of moving coil—
moving iron—electrostatic-——thermo-
couple—also multirange meters —
meggers—pyrometers and laboratory
-test instruments, etc.

All to B.S.89

Instruments tested and s(andardrsed on our
pr and repl pplied from our

stock.

REPAIRS

Delivered 7-14 days

Our skilled craftsmen carry out re-
pairs or convert any types and makes
of single and multirange meters,

Where desired repairs are accepted on contract,
THE V.Z. ELECTRICAL SERVICE

NOTE NEW ADDRESS :
311 EDGWARE ROAD, W
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High Quality .
Attractive Price
Easy to Handle. .
“GENERAL”
TRANSISTOR

MODEL 66A-441
TAPE RECORDER

MODEL FX-400

Bnquiries on other electronic components
and equipments are also invited.

TOYOTRADING
CO., LTD.

P. O. BOX

NO. 999 CENTRAL TOKYO JAPAN
NO. 2, 1-CHOME, HONGOKU-CHO,
NIHONBASHI, CHUO-KU, TOKYO

CABLE ADDRESS

““SHININGEAST’’ TOKYO JAPAN

Catolague on Request

| INCORPORATED Practical

WiIRELESS WORLD

TUITION

ULL-TIME courses for P.M.G. Certificates,

C.G.L.I.,, Telecommunications and Radar
Maintenance Certificates.—Information
College of Technology, Hull.

V and Radio—A.M.Brit.I.R.E, City and

Gullds‘ R.T.E.B. Cert., etc., on *' No Pass
--No Fee'' terms, over 95% successes.—For
details of cxams. and home training courses
(lncludinglpractlcsl apparatus) in all branches

from
10111

of radio, V. and electromcs write for 148-
Bage ‘andbook—free—B, I.E.T (Dept 397A1)
Wright's Lane, London, w.s

.M.I.Mech.E., AMBltIRE City
Gulids, G.C.E., etc.. bring high pay and
security: ‘‘ No Pass—No Fee texms over 95%

successes.—For detalls of exams. and courses
in all branches of engineering, building, elec-

}romcs etc write for 148-page Handbook— |
ree —B.ILE.T. (Dept. 387B), 29, Wright's
Lane, London, W.8. 0118

EARN-AS-YOU-BUILD course in bas
radio, electronic and electrical theory Wxth
gractlcal training building a 4-valve TRF and
valve superhet radlo receiver; Signal Genera-

tor and ﬁh quality Multitester.—Write for
FREE . International _Correspondence
Schools, Im,ertext House, Parkgate Road
(Dept. 442), London, S.W.11. [0358

Radio Engineers
home study courses of radio and T.V.
engineering are recogniced by the trade as out-
standing and authoritative; moderate fees to
a limited number of students only; syllabus of

instructional text Is free; the Practical Radio |

Engineer journal, samnple only 2/-; 6,000 align-
ment peaks for superhets 5/9: membership
and entry conditions booklet 1/- all post free
from the Secretary, LP.R.E. 20, Fairﬁeld
Rd.. London, N.8.
BOOKS, INSTRUCTIONS, ETC.
O RADIO Interference Suppyession As applied
to Radio and Television Reception.”
By G. L. Stephens. AM.I.LE.E, 2nd. Ed. An
up-to-daté guide to the various methods of sup-
Enesslng electrical interference with radio and
levision reception. ~Many practical applica-

tions are given, tparl:lcu lar attention being paid
to the problem of interference at television fre-
quencies. Other chapters deal with the design

and choice of suppressor components, methods
of locating the source of interference, and Sup-
pression at the receiver itself. 10/6 net from
all boo.{sellers lﬁ’ post 11/2 from lliffe &
Sons Ltd., Dorset House, Stamford St., London,

IRELESS Serv1cirj§ Manual.”” By W

Cocking, This, the nlnth
edition of a standard work, which has come to
be recognised as a reliable and comprehensive
guide for amateur and professional alike, has
been thoroughly revised and set in a larger
and handier format. Essentia] testin tg
tus is described and logical methods of

appara-
deducing

and remedying defects are explained. A com-
pletely new chapter on the servicing of fre-
quency modulated V.H.F. recelvers has been
added: 17/6 from all booksellers. By post

18/8 from Iliffe & Sons Ltd., Dorset House.
Stamiord St., London, S.E.I.

ELEVISION Engineerlng Principles and

Practice, Vol. III, Waveform Generanon."
AM.IEE. and

By S W. Ames, B.Sc.(H: g 3
D. C. Birkinshaw, M.B.E., M.I.E.E. The
third volume of a comprehensive work on the
fundamentals of television theory and prac-
tice, written ananly for the instruction of
BBC, engineering staff is volume gives the
application in television and sinusoidal. rectan-
gular. sawtooth and parabolic waves and shows
the mathematical relationship between them.
The main body of the text is devoted to the
fundamental principles of the eircuits com-
monly used to generate such signals, the treat-
ment beln{z largely descriptive in nature and
therefore less mathematical than that of the
previous volume. The work is Iintended to
provide a comprehensive survey of modern
television principles and pmctlce 30/- net
from leading booksellers. By 31/- from
1liffe & Sons Ltd., Dorset House
St.. London, S.E.1.

ons. ).
M.A.

Stamford

SUPER-STYLE
NAMEPLATE CO.

ta, HAWLEY RD., KENTISH TOWN, N.W.1

Engraving and Dividing in all metals
and plastics
Manufacturers of Panels, Escutcheons
Dials and Scales for the Electronics
Industry
Polished Stove Enamel; Anodised and
Chromium Plated finishes to highest
standards.

FOR FIRST CLASS ENGRAVING
SERVICE
Phone : GUL 5895

169

| STEREOPHONIC RADIQGRAM
CABINET by STAMFORD

*“THE DORSET.”
86in. wide x 29in,
high x 16in. deep.
Control panel 156 x
16in., clearance for
record changer, re-
cord storage and
baffle 35 x S8in.
| Price £15/15/- or
| 46 deposit and
9 paymenta of 32/-

} monthly. THE DORSET
EQUIPMENT
| Cash Price Hire Purchage
AMPLIE“IERS £ s d Deposit 18 Mths.
| ﬁo:ErT(i‘aﬂgl ...... éz 10 0 5218
AT 10 © 84/6 34/2
deu J2- lO/Mlélm 37 10 8 1%%;6 30/3
tr i =
_}%4;}:20 and Control 51 9 9 154/8 53//8
Quad FM ... --.2817 6  87- 3814
. Cha) FM85 =
e &l;;;\ 2817 6 8%/ 30/9
::rms:mng .si :,lebneel 29 8 0 88/~ 31/10
rmstros 4 - B
’ SAl;liBAKE"}{S reo44 28 7 0 gs/ 30/10
om 300 ....... 1 5 9 33/6 1U5
Gotden 10in. F8B .. ° J
| &(IJTORST 8 6 7 25/ 9/
laro 47/200 .... 18 12 0 55/6  20/4
Connoisseur Tspe B 27 16 1 82/6 30/3
Garrard4 HF .... 18 9 8 556 20/1
Garrard 301 22 7 3 67/- 24/3
Connoisseur 2 speell 1613 1 50/  18/2

Write for our New Hi-Fideiity Equipment List of Com-
plete Systems and stersogr_n_m Cabinets,

WE SPECIALISE in supplying and fitting any

equipment currently available. NO FITTING

CHARGE, DEMONSTRATIONS AT OUR
WEYMOUTH TERRACE SHOWROOMS

SPECIAL OFFER—VERY LIMITED STOCK
GOODMANS THREE-WAY SYSTEM

As it is considered that this system has no equal
for Accuracy of Bound Reproduction (Goodmans
Manual), we secured all remalning units in the whoie-
sale trade and are able to offer a strictly lmited num-
ber of these systems at the very attractive price of
£685. These units are now out of production and are
virtually unobtainable.

Bass: Audiom 60, Mid: Midax 400. Treble: Trebax.
Loading: Acoustical Resistance Unit 172, Controls:
Two 8-step Attenuators In 2dB steps. Crossover:
X/0  750/5,000.

& " .
ﬁ!'j'-"." i

PRICE £85 complete, or £3(10 deposit and 18
monthly payments of £3/10/3

Enclosures manufactured to Messrs. Goodmans
specification—in veneer and finish required.
Dimensions: 23}in. wide by 22}in. deep and 36in. high.

’ SATISFACTION GUARANTEED or money refunded.
Delivery England and Wales 12/8, Bcotland and
N. Ireland 25/-.

| Write for our illustraled catalogue or visit our
High Fidelity Shousooms al:
84/86/89 Weymouth Terrace, offt Hackney Road,
LONDON, E.2. Telephone: SHO 5003
Directions.—No, 6 bus from Liverpool Street Station to
the Odeon, Hackney Road. Walk back two turnings.

A.L.STAMFORD LTD. (Dept. A. 4)




TWo NEW ITeMs

AT WEBB'S RADIO

Famous USA : T"HSME’A"“
NATIONAL o Which 3o _well
Communications § icms inherent in
Receivers in stock . e
See paz; y e Model *3009"
[ ]
this issue @ LS00
WEBB’'S RADIO

14 Soho Street, Oxford Street,
LONDON, W.1. Telephone GERrard 2089

EDDYSTONE COMPONENTS

Full range of EDDYSTONE short wave com-
ponents and dials, Cat. No. 898 geared slow-
motion drive as illus 58/-, Full details on
request, Comprehensive 128 page catalogue
of components price 2/- plus 9d. post.

NOME RADIO OF MITCHAM

Dept. W, 187 London Road, Mitcham,
Surrey. MIT, 3282

TELEPRINTERS,
PERFORATORS,
REPERFORATORS
TAPE READERS

Terminals and V.F. Telegraph multi-
channel units; Testing Equipment Tele-
phone Carriers and Repeaters; Signalling
Rectifiers and Relays, Transformers,
Transmit and Receive Filters; Repeating
and Retardation Coils; Racks, Relay
Bases, Uniselectors, Remote Control
Transmitters, British, American and
German Equipment,

BATEY & CO., GAIETY WORKS,
Akeman Street, Tring, Herts.
Tel.: TRING 2183 and 2310

WiIRELESS WORLD
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TECHNICAL WRITERS

There are vacancies in the Technical Literature
Division of E,M.. Electronics Ltd. at the
Hayes and Feltham development laboratories.
The work involves the preparation of tech-
nical information and maintenance instruc-
tions for the wide range of electronic equip-
ment developed and manufactured by. the
Company, which includes Radar Systems,
Telecommunications and Electronic Data
Processing Equipment. Applicants should
have had a thorough technical training, and
industrial or Services engineering experience
of present-day electronic equipment would
be an advantage.

These posts offer a good starting salary,
Please write giving essential details and
quoting Ref. EL/57/I, to:

Personnel Manager
E.M.l. ELECTRONICS LTD.
HAYES, MIDDLESEX

\

LET US SELL YOUR PRODUCTS

Efficient technical sales organisation, with live

connections in leading electronic companies

and govt, depts., offers representation in the

London and Home Counties areas to Electronic
and Electrical Manufacturers.

Overseas enquiries invited.
Box, No. 8236 c/o ** Wireless World.”’

BARGAIN OFFER

surplus

White Spot R.F. Transistors
at 4/6 each. POST FREE

Our Component Lists for 3d, Stamp
Money Back Guarantee on all ftems

NEO MAIL ORDER SUPPLIES

2A MAXWELL RD., PORTSMOUTH

\TANNOY~

SOUND EQUIPMENT

Tells you what’s going on clearly

WEST NORWOOD - S.E.27
Telephone: GIPsy Hill 1131 (7 lines)

May, 1960

'RADIO & ELECTRONIC
ENGINEERS

M The MORSE CODE is still, and
always will be, the basic Code for
individual Signalling, whether on
visual or telecommunication circuits.
So add this simple and interesting sub-
ject to your qualifications. Apart from
the pleasure derived from this extra
knowledge, it counts for much when a
step up the ladder is under considera-
tion, Write for the CANDLER BOOK
QOF FACTS and see for yourself how
Jascinating the Candler ~ method of
teaching the Morse Code will prove.

‘CANDLER SYSTEM CO.

(56W)52b ABINGDON RD., LONDON, W.8
Candler System Co.,

Denver, Colorado U.S.A.

REBUILT T.vV. TUBES

Fully Guaranteed 12 months.
Complete New Gun fitted in every Tube
12in. ... £5.0.0 14in., 15in. £5.10.0
17in. ...£6.10.0 2lin. £9.0.0

Carriage & Insurance 10/- extra.
IMMEDIATE DELIVERY.

NU-GUN TELETUBES LTD.
3, The Mews, Duckett Rd., Harringay,
London, N.4.
Telephone: MOUntview 2903.

THE

The finest method

5
& for cleaning records

Already over 200,000 enthusiastic users

“Dust Bug”’

AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT No. 817,598

Price reduced to 17/6 (pius 5/10 purchase tax)

from your local dealer or

CECIL E. WATTS LTD.

Consultant and Engineer (Sound Recordiny and Reproduction)
Darby House, SUNBURY-on-THAMES, MIDDX

Electronic & Mechanical
Drawing Service

We are now in a position to offer
a design and drawing service for
electronic and light mechanical
assemblies.

Prototype schemes prepared
from your initial diagrams.
Further design to production
standards produced as required.
We are fully conversant with
A.LD. requirements.

Write: 36, Cotteswold Road,
Gloucester.

EXPERIENCED TV FIELD ENGINEERS
with clean driving licence required. 53-day
week. Pension Scheme. Early oppor-
tunities of promotion coupled with our
vast expansion programme. High wages
and sales commission offered. Interviews
will be held locally. Write in first instance
to Service Controller, Robinson Rentals
Limited, 43/45 St. Peter’s Street, Bedford,
Phone 68331

RACKS & PANELS

All types, open and enclosed, to
G.P.O. or customer’s specification,

SOUND SALES LTD.

Works & Laboratories:

West Street, Farnham, Surrey
Farnham 6461

Export to Sweden?

Well established Swedish
importer wants agencies for
electronic products such as
TV-sets, radios, stereophonic
sound equipment and so on.
Please answer to:—

“Swedish Agency”’,
Box No. 8248
c/o Wireless World.
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REPANCO MINI-3

A new local station pocket transistor
Radio

@ Size Sin. x 3lin. x 12in.

@ Long and Medium Waves.

@ Dual Ferrite Aerials.

@ Loudspeaker reception.

@ Regenerative RF Reflex Circuit.

Send Now! 1/6d. (post free) for

easy wiring plans, instructions and

price list.

Mail Order and Trade:

RADIO EXPERIMENTAL

PRODUCTS LTD.,

33 Much Park St., COVENTRY

Tel.: 62572

Wholesale Enquiries and Export:
REPANCO LTD.,
O’Brien’s Bulldings, 203-269,
Foleshill Rd., COVENTRY.
Tel.: 40594

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL-CHROME MANGANIN
SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets,
EBONITE and BAKELITE PANELS.

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS

SEND STAMP FOR LIST TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4
Phone: CLlssold 4688

LOUDSPEAKER
ENCLOSURES

AD &

AMPLIFIER CONSOLE CABINETS

A. DAVIES & CO. (Cabinet Makers)

3 PARKHILL PLACE (off Parkhill Road),
LONDON, N.W.3. GULLIVER 5775
Fewminutes walk Belsize Park Underground

Instrumentation at its best . . .

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
LEIGH COURT - TORQUAY =

Teleoh

OFFICIAL

AVO

REPAIR
SERVICE

All repairs
guaranteed
12 months.
QUICK
SERVICE.
Our Staff is
fully trained
by AVO
LTD. Final tests and calibration
carried out on AVO test equip-
ment. Repairs sealed with the AVO
seal—the mark of Perfection.

FARNELL INSTRUMENTS Lvo.
York Road, Wetherby
Telephone: Wetherby 2691/2

{ MALVYN ENGINEERING WORKS

=———Engineers to the Radio and Electronic Industriesmm——

Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,
to specification.
Single and Production Quantities.
7, CURRIE STREET, HERTFORD, HERTS.
—Telephone : Hertford 2264

4547/8

ASSISTANT SUPERINTENDENT ENGINEER (TRANS-
MISSION) required by SIERRA LEONE GOVERNMENT
Broadcasting Department on contract for two tours of
18/24 months each in first instance. Commencing gross salary
according to experience in scale £1,210 rising to £1,528 a year.
Gratuity at rate 15%, of total salary drawn. OQutfit allowance £60.
Children’s allowances £48/£288 a year, Free passages for
officer, wife and three children under 18 years. Liberal leave
on full salary. Candidates should have received progressive
theoretical training at a Technical College, Institute or
Polytechnic up to a standard of City and Guilds Radio III, and
hold the necessary certificates indicating success in examinations
for each stage of training. hey must be competent in the use
of test equipment and hand tools normally employed in Radio
and Instrument work and should have a keen interest and
capacity for further study in specialised broadcasting techniques.

Write to the Crown Agents, 4, Millbank, London, S.W.1.
State age, name in block letters, qualifications and experience
and quote M2A/50783/WF.

TEST ENGINEERS

The Solartron Electronic Group is one of the foremost growth Companies
in the country specialising in the | d f

of a range of precision electronic and electro-mechanical equipment
recognised as outstanding by world standards. Our continued expansion
offers new opportunities and career
Assistant Test Engineers for unit an
of electronic equipment, including technical investigation and precise
measurements, recording and reporting.

Applicants with HNC level in HF measurements, or with.a sound know-
ledge of circuit theory and good factory test experience, or ex-servicemen

lied a “cati
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ture

design, P an

rospects for Test Engineers and
systems testing of a wide variety

/radar fitters should apply to:

!

| 1 Mr. A. E. BULL, Personnel Officer,
| SOLARTRON ELECTRONIC GROUP LTD.,
FARNBOROUGH, HAMPSHIRE.

@® Rate: 9/- for TWO LINES. 4/6 every Additional
Line. Average six words per line. Name and address
to be included in charge if used in advertisement.

@® Box No. Allow two words, plus /-

@ Cheques etc., payable to lliffe & Sons Ltd., .and
crossed “‘& Co.”

@ Press Day, Thursday April 28th For June 1960 issue.
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This has been designed to eliminate the
principal causes of I.F. interference: R.F.
Heating Equipment, Diathermy Equipment,
Industrial and Medical Equipment, Local
Oscillators, Forward Scatter Transmissions.
Where a requirement arises for a com-
pletely assembled and screened high-pass
filter, then Type C.263 can be supplied in an
aluminium can, having a co-axial socket mount-
ed at one end and a short length of co-axial
feeder, suitably terminated with a plug, at the
other end. By this means the filter may be
connected directly in series with the aerial

:: GeF D9 3GF feeder of a T.V. receiver and no further ad-
justments would be necessary.
[U ze.r:“.I:w '_'!;;F The unit offers very high attentuation at
b frequencies of 38 m/cs. and below, and thereby
, / ~ %- prevents pick-up of the interfering signal by
40 J [ the I.F. Amplifier circuits.
This unit has been approved by and
. supplied to the G.P.O.
The dimensions of the canare : 44"x 13"
o diameter with a co-axial lead 9” long.
The unscreened units can be offered
\ to manufacturers for direct installation in their
4 equipments. Further details may be had on
application.
. A pp
10 20 30 40 50 60 70 80 90 "W List Price 29/6 each.

THE TELEGRAPH CONDENSER CO. LTD
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MODEL ‘N’

The home tape recorder
with the professional
specification

This instrument, which incorporates an entirely new tape
deck, is probably the first tape recorder to be built in
quantity to professional standards in order to provide
studio quality recording for the home user. Monophonic
recordings can be made on 2 tracks at 7} or 3} i.p.s.

The deck incorporates only five moving parts and the
whole instrument is contained on a frame which includes
record and playback amplifiers, power pack and speaker.
The instrument has been styled by Douglas Scott, F.5.1.A.,
and is finished in a pleasing two-tone grey/blue appearance
with highly polished wood sides. For convenience of
operation and clean design, no input or output sockets are
situated on the sloping instrument panel.

If desired, the wood sides may be removed by undoing
8 screws and the complete unit built into furniture or
incorporated in a transportable two-tone rexine-covered
wood case fitted with handle and locks. Alternatively, the
complete instrument with its sides may be placed in a
special luggage case with a compartment for accessories.

An important feature is that there are no belts or inter-
wheels in the tape drive mechanism and the heavy duty,
direct drive, synchronous capstan motor enables an
instant start or stop to be achieved. Open access is
provided to the heads for ease of editing. A metallic foil-
operated automatic stop is provided.

One of the most pleasing characteristics of this instru-
ment is the extremely fast wind forward and back which
is guaranteed not to stretch or break even the thinnest
tape. This is electrically controlled by a single knob and
1,200 ft. of tape can be wound in either direction in
45 seconds. Furthermore, the tape can be inched back-
wards and forwards with sound available for editing. The
tape is partially lifted away from the heads when being
fast wound. A mechanical braking system is automatic-
ally brought into operation when the reels are stationary.

The separate record and playback amplifiers in a
matching grey and satin aluminium finish, with specially
designed and calibrated skirted knobs (to overcome
parallax effect) incorporate two tone controls (with boost
and cut), separate record and playback gain controls, an
entirely new *slimline” edgewise-reading record level
meter calibrated in colour, and a tape/input switch for
comparing any input signal with the signal recorded on
the tape. A safety button has to be depressed before the
record/playback switch can be moved to the “record”
position. Red and green indicator lamps are automatic-
ally illuminated to indicate the *“record’’ and * playback ”
positions. Pre-set controls are provided for zero adjust-
ment for the meter and to adjust the input level to equal
the signal on the particular brand of tape being used.
Below the meter is the tape/input switch.

The deck operates at 7} or 3} i.p.s. by switching the
capstan motor. A special compensating circuit which
operates at 3} i.p.s. enables relatively high quality
recordings to be made at this speed.

A socket for an external loudspeaker (which automatic-
ally mutes the special Goodman’s high quality, elliptical,
high flux density internal speaker) is situated at the rear
of the recorder. Input sockets for microphone and radio
or pick-up are provided at the front of the right-hand side.
A socket for connection to an external amplifier is situated
at the front of the left-hand side.

PRIGE 95 GNS.

REFLECTOGRAPH Model B

This instrument has a practically identical physical
appearance to the Model ‘A’ and, except for the signal/
noise ratio, the same performance It is, however, fitted
with three }-track heads enabling monophonic record-
ings to be made on 4 tracks instead of 2 tracks. Sockets
connected to the playback head enable it to be connected
to a suitable external amplifier for the reproduction of
4-track or }-track stereo tapes. If necessary, the ampli-
fier and loudspeaker of the Reflectograph may be used
for reproduction of the left-hand channel and a suitable
external monophonic amplifier and loudspeaker for the
right-hand channel.

Recording and reproduction at 3% i.p.s. is of exception-
ally high quality. The total recording®time for 3,600 ft.
of double play tape on an 8}” reel at this speed is
12 hours 48 minutes.

The Model B will play back 2-track monophonic tapes
recorded on 2-track machines. By recording on tracks 1
and 4 only, tapes may be recorded on Model B for playing
on standard 2-track recorders.

The Model B will not make stereo recordings but in
due course facilities will be available for conversion of a
Model B for stereo recording if required.

PRICE 105 GNS.

Send stamped addressed envelope for full technical specification - Prices quoted are valid in the
U.K. only * Reflectograph instruments are covered by Patent Application 1109/60 + Registered

Design 895860 * World Patents pending.

MULTIMUSIC LIMITED,

MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS



