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BICCTV DOWNLEADS

KEEP YOUR CUSTOMERS SATISFIED

Made to close specification with first
grade materials, BICC Downleads have
a long satisfactory life with dependable
characteristics.

For further information please write
for Publication No. 244A/T.

| H
% K VALUABLE GOODWILL WIT

1S
DONT R |NFER|OR CABLES

RANGE OF BICC T/V DOWNLEADS
A /

NOMINAL NOMINAL ATTENUATION OVERALL " usT
USE IMPEDANCE (db/100 ft)
Ohms | 45 Mc/s 51-75 Mc/s| 6175 Mc/s | mch i o
COAXIAL ! ' ‘
Service Area 52 45 4-8 52 17 dia. | T3006
& i 55 53 57 63 18 dia. ‘ T3008
i 7 28 30 33 -23 dia. | T3020
S 7 31 33 3-6 ‘23 dia. | T3022
SCREENED
TWIN Service Area | 80 4.4 48 52 27 dia. | T3109
UNSCREENED '
TWIN Service Area 80 30 33 3-6 -IOx-lé‘ 13066
COAXIAL l ' ]
Fringe Area 52 1-4 15 1-6 -405 dia. | T3115
. 7 12 13 1-4 -45 dia. | T3026
SCREENED , '
TWIN Fringe Area 80 1-3 1-4 15 -625 dia, | T3112
UNSCREENED
TWIN Fringe Area 80 ‘ 2:6 2-8 3 ' -I6x-20‘ T3068

These cables are in mo: t case le for receivers having a spec ified input sy
14
st Cases sustab

i P
impedance Wi thin plus or mi inus 10 ohms of the nomina impe

AVAILABLE IN STANDARD LENGTHS ON 100-yd. RLELS

WTELEVISION DOWNLEADS
i

BRITISH INSULATED CALLENDER’'S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2
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Important trends in

The line output stage of a television
receiver imposes conditions which
call for a valve having properties
which differ considerably from those

of a normal output valve.

The essential requirements for a
line output valve are, first, that it
shall be capable of supplying a large
peak anode current when operated
at a low anode voltage, and second,
that the insulation of the anode
shall be capable of safely withstand-
ing the high voltage peaks, which
may amount to 5KV to 7KV, occur-
ring during the fly-back period.

Satisfaction of the first of these
requirements is mainly a matter
of the geometry of the valve; the

second can be assured only by care-

ful mechanical design.

The PL81 is an all-glass power
pentode on the B9A (Noval) base,
specially designed for use as a line
Its heater is rated
at 0.3A, 21.5V, and is therefore

suitable for series operation in

output valve.

transformerless receivers intended

for A.C. or D.C. mains supply.

VALVE DESIGN

It will deliver a peak anode cur-
rent of 350 mA at an anode voltage
of only 70V-and a screen voltage
of 170V. The efficiency of the
valve is thus intrinsically high.
By adopting the booster diode cir-
cuit whereby the H.T. line voltage
is increased, the required output
can be obtained at a still lower
anode voltage, so that the already
high efficiency of the stage is further
improved.

The necessary high insulation re-
sistance to withstand a peak voltage
of 7KV has been obtained by
special internal construction, and
by bringing out the anode connec-
tion to a top cap so that the use of
a specially insulated valve-holder is
not necessary. Even so, the seated
height of the valve is only 75mm
and the overall diameter 22.2mm
—dimensions only slightly larger
than those of the voltage amplify-
ing pentode in the same range.
The production of a valve of this

output and high insulation in so

-small an envelope may be counted

as something of an achievement.

MULLARD LINE OUTPUT PENTODE TYPE PL81

RATINGS & CHARACTERISTICS

Heater Suitable for Series
operation, A.C,or D.C,

Vh 21.5v

In 0.3A
Capacitances

Cin |4.3p.p.F
Cout 6.5p.p.F
Ca-gl < 0.4p.p.F
Cgl-h <0.2uuF
Characteristics

Va 170V
V3 ov
Va2 170V
Vei 22V
la 4SmA
lg2 3mA
gm 6.SmA/V
rgl-g2 6

Reprints of this article together with
additional data may be obtained free
of charge from the address below

MULLARD ELECTRONIC PRODUCTS LTD.
TECHNICAL PUBLICATIONS DEPARTMENT

CENTURY HSE, SHAFTESBURY AVE. W.C.2
MVM 149
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VOL. LVL

Valve Symbols

RITISH Standard 1409:1947 ‘‘Letter Sym-
bols for Electronic Valves,” issued some
three years ago, was stated to be ** based on

proposals prepared . . . with a view to standard-
izing the letter symbols used by valve manufac-
turers in their catalogues and other technical
literature.”” At the time, Wireless World—not un-
reasonably, we hope—took the publication of this
specification as implying a desire that the symbols
proposed should be generally adopted by a wider
circle. So, in spite of typographical difficulties, we
accordingly used the symbols as far as was
practicable.

Having gone thus far in the interests of

uniformity, it comes as something of a shock to us.

to see the revised specification B.S. 1409:1950, just
issued.* This publication, under the same title as
its predecessor, carries on its cover the prominent
statement ‘* Mainly for use in valve catalogues and
similar technical literature.”” That scems to put
forward a highly undesirable principle: are we to
have a state of affairs where users of valves (wh'ch
means all of us) are to learn two languages—one
for use in dealing with manufacturers and another
in reading (or writing) technical journals?

Stereophony

OUR correspondence columns bear witness to
the widespread interest that exists in stereo-
phonic broadcasting. Stereophony will no doubt
attract still more attention next year, as we believe
the multi-channel principle is to be used in the
sound-reproducing equipment to be installed at
the Festival of Britain. That being so, it is a pity
that a plea for B.B.C. experimental transmissions
on a binaural system, made in this journal last
March, was so uncompromisingly turned down.
The B.B.C. Chief Engineer, in a letter published in
our April issue, pointed out the admitted complica-
tions of the system, and expressed doubts as to

{* British Standards Institution, 28 Victoria Street,
London, W.1. Price 23. The revised specification includes
a considerable number of extra symbols.]
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whether the Corporation would be justified in
spending money on a specialized service of interest
to a relatively small number of listeners. The
French broadcasting authorities were, however,
less pessimistic about stereophony, and staged an
experimental transmission a few months later.

We are certain that interest in this subject is
greater than the B.B.C. imagines, and venture to
suggest the Corporation should make another
attempt to find ways and means of staging experi-
ments in which listeners can participate, as they
did in France.

Too Many Bosses ?

THOUGH the uproar provoked by the with-
drawal of the political play *‘ Party Manners "’
from the B.B.C. television programme was a regret-
table and unworthy episode that by now has been
largely forgotten, it raised a matter of principle
that will, we hope, be borne in mind when the
B.B.C. Charter comes up for renewal next year.
Wireless World does not concern itself with details
of programme organization, but we deplore any-
thing that tends to reduce the status of British
broadcasting.

As we see it, the B.B.C. attitude over this matter
betrayed that weakness against which the Corpora-
tion should be most strongly on its guard—timidity
This point of view was admirably expressed in a
leading article in The Times of 1oth November -
““ The listening public will always be behind them
[the B.B.C.] in refusing to turn broadcasting into
a colourless bore for the sake of this or that cranx
or fanatic. There would be no intellectual o1
aesthetic worth in broadcasting if it were controlled
to please every shade of minority opinion. Censor-
ship by timidity can be as effective as the blue
pencil of a dictator.”” As things are, the organiza-
tion of the B.B.C. tends to favour the timorous.
Heads of ‘‘ Programmes’’ should have sweeping
powers, and be discouraged from passing on the
responsibility for awkward decisions to higher
authority.
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Sidelights on

Loudspeaker Cabinet Desi¢n

Experimental two-section vented cabinet with top
half tilted back to show sound-absorbing material
covering the communicating window.

T is not the purpose of the present article to enter
I deeply into the mathematical trcatment of the
problems of loudspeaker cabinet design, since
this field has already been covered in standard
works on applied acoustics as well as in a number of
articles in the technical press. Instead, it is proposed
to discuss certain aspects of the subject which do
not always receive full attention in the literature, and
to illustrate these by a few experimental results
obtained in the course of development work on
cabinets during the period 1938-1947.

Standing Wave Effects

The subject of loudspeaker cabinet design is
usually approached by a simplified theory, in which
the mechanical properties of the cone unit and
the acoustic properties of the enclosure are represented
by a set of inductances, capacitances and resistances
Equivalent circuits containing these clements can
then be drawn and the basic features of the desigir
calculated.

Clearly, this simplified theory is only wvalid at
frequencies so low that the wavelength of the sound
is large compared with the dimensions of the cabinet.
At higher frequencies, at which this condition is not
tulfilled, the cabinet volume does not behave as a
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Acoustical

and  Electrical Damping in

Closed-cabinet Loudspeakers

By D. E. L. SHORTER,* B.Sc(Eng), AMLEE.

lumped acoustic capacity, and standing wave effects
may appear unless the enclosure is adequately
damped by sound absorbent material.

Unfortunately, the performance of a cabinet at
these higher frequencies cannot be readily calculated,
and in the absence of facilities for response measure-
ment the degree of damping actually achieved is
often in doubt.

The full extent of the standing wave effects in
loudspeaker cabinets is not alwavs appreciated.
Cabinets intended to give good response down to
50c¢/s generallv have at least one dimension which
is equal to a half wavelength of sound in the frequency
range 125c¢/s to 250c/s. Moreover, as some recently
published work! has shown, that the acoustic imped-
ance presented by the cabinet to the cone may change
from a capacitance to an inductance at a frequency
of which the wavelength of the sound is some seven
times the maximum dimension of the enclosure.
In some cases, therefore, the simple theory based
on lumped constants may break down even below
100 c/s. Reference to a table of absorption coefficients
will show that the effectiveness of any sound absorbent
lining of practicable thickness falls off below 500 ¢/s.
It will thus be seen that the frequency band within
which standing wave effects are to be expected may
extend over some two octaves in an important part
of the audio-frequency spectrum.

A practical example will illustrate the foregoing
discussion. An experimental closed cabinet (the
so-called “infinite baftle ”’ type) was required for a
1oin. cone unit; the resonance frequency of the
unit with the cabinet volume was not to exceed
45 C/s.

The suspension of the cone unit had been experi-
mentally modified to give the maximum compliance
consistent with mechanical stability, but even so a
volume of 8 cu. ft. was found to be required to meet
the specification. For rcasons connected with high-
frequency distribution, the axis of the present loud-
speaker was required to be about 3ft. from the
floor and this consideration led to the adoption of a
design 4ft. high.

T'ig. 1(a) shows the free-air axial frequency response
obtained with this cabinet, the cone unit being
driven by an amplifier of low output impedance.
The curve was taken with the cabinet lined with

* Research Department, 13.B.C. kEngineering Division.
1 The Acoustical Impedance of Closed Rectangular
Loudspeaker Housings "’ by Meeker, Slaymaker and Merrili,
Journal of the Acoustical Society of America, March 1950.
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absorbent material of conventional type. Standing
wave cffects are nevertheless apparent at low fre-
quencies, showing that the internal damping is
inadequate.

Damping by Partitions

The ineffectiveness of sound absorbent linings at
low frequencies is due to the fact that all the absorbent
material lies within a small fraction of a wavelength
of the inner wall, which is, of course, a velocity node.
Without motion of the air particles, or of the material
itself, acoustic power cannot be absorbed and dissi-
pated. Consideration of these facts suggests that the
best position for damping material would be some-
where out in the space inside the cabinet, where the
standing waves could be caught ‘‘on the wing
Theoretically, the material would have to be divided
up into many parts, so disposed that at any one
frequency there should be an absorbing element
in the neighbourhood of a velocity antinode. In
practice, however, such a complication has been
found unnecessary and effective low frequency
damping can be achieved by concentrating the
absorbent material into one or two partitions strateg-
ically placed across the cabinet. Fig. 1(b), forexample,
shows the response of the loudspeaker previously
referred to when a single sheet of }-in carpet felt was
stretched horizontally across the inside of the cabinet
at right angles to the longest dimension ; the reduction
in standing wave effects can be clearly seen.

In this system? of damping by partitions, the cab-

»”
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Fig. 1. Axial response below 500c/s of Io-inch

speaker in closed cabinet (a) inner surface lined with
absorbent material in conventional manner; (b) with
the addition of an. absorbent membrane stretched
horizontally across the cabinet at right angles to the
longest dimension.
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Fig. 2. Bridge circuit
for motional impedance
measurements,
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¢ Patent Application No. 2,4528/449.
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inet can be regarded as being divided into sections,
each so small that any standing wave cffects occur
at high frequencies, at which the sound absorption
of a lining of the conventional type is adequate.
It may further be noted that those sections of the
cabinet which are separated from the cone by one or
more sound absorbing partitions receive little sound
at the high frequencies and therefore require very
little ' acoustic treatment.”

The principle of subdivision can be applied in a
number of wavs to suit ditferent cases. The photo-
graph, for example, shows part of an experimental
vented cabinet constructed in two separate sections.
The lower of the two sections houses the power
amplifier and takes the form of a plinth on which
the upper section stands. In the illustration the
upper section is tilted to show the underside which
has a window communicating with the plinth and
covered with carpet felt.

Impedance Test

Reference was made earlier to the strategic placing
of absorbent partitions. This operation would
appear at first sight to require facilities for measuring
the overall frequency response of the loudspeaker.
Fortunately, however, it is possible to make the
necessary experimental adjustments by quite rough
impedance measurements. Iig. 2 shows the circuit
used for this purpose. R, is the resistance of the
speech coil of the loudspeaker which is fed at constant
current from an audio-frequency oscillator though a

o
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] \
Il \
B \\
by 1\ '\
/
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\
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+ 20l o b i e —
/] V1T
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| i |
A
+10 ‘\\' %
N\
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Vo |n
z v |
" i\
1
{ \ '
Vit
Wi
‘ WA
% a0 50 e 0 100 200 300
FREQUENCY (cfs)
Fig. 3. Typical response curves obtained with the

circuit of Fig. 2. Curve (a) is for an undamped cabinet
and (b) for the same cabinet with internal damping
partition.
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Ce Cy R
bR Fig. 4. Equivalent
I\‘ electrical  circuit  of
= acoustic elements in a
Rs closed-cabinet loud-
L £, Speaker at low fre-
’ quencies.
Es
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Fig. 5. Response of closed-cabinet loudspeaker for

various valves of the effective damping resistance R,.

felatively high resistance R,. Z,, is the motional
impedance of the loudspeaker, so that the voltage
developed across 7, represents the back e.m.f
generated by the motion of the speech coil when
driven by a constant current. Since we arc dealing
only with the frequency range in which the cone
moves as a whole, this back e.m.f. is a measure of
the cone velocity. The cone aperture is the only
outlet from the cabinet ; any internal resonances can
only influence the sound output from the system by
modifying the motion of the cone, and must therefore
reveal themselves by irregularities in the curve of
motional impedance against frequency.

In general, the resistance R, will tend to swamp
all but the largest of these irregularities so that
the total impedance of the loudspeaker is not a very
sensitive index of cabinet performance. In the
circuit of Fig. 2, therefore, the effect of R, is roughly
balanced out. Resistance R, is made approximately
equal to R, and the variable resistance R, approxi-
mately equal to R, the whole circuit forming a
bridge, the output of which is taken off through the
isolating transformer T to a valve voltmeter. The
primary impedance of T should be high compared
with the maximum speech coil impedance at low
frequencies, a requirement which is generally casy to
meet.

To make a test, the speech coil is temporarily
prevented from moving, either by disconnecting the
loudspeaker field supply or, in the case of a permanent
magnet, by carefully inserting small wedges into the
gap so as to grip the coil. Assuming complete clamp-
ing of the movement, Z,, will now be zero, and in this
condition, the bridge is balanced at some convenient
frequency, preferably in the 200/300-c/s region, by
adjusting the value of R4 and using the valve volt-
meter as a null-indicator. The speech coil is then
released and the bridge ontput, which now represents

384

the voltage across Z,, (i.e. the back e.m.f. of the speech
coil) is read direct on the valve voltmeter and plotted
against the frequency of the oscillator. A typical
curve of this kind is shown in Fig. 3(a) which was
obtained in an ordinary live room with a completely
undamped cabinet. The radiation efficiency of the
loudspeaker is too low for any room resonances to
affect the curve but the internal modes of the cabinet
are clearly apparent. Fig. 3(b) shows how these
modes "are affected by the introduction of a felt
Dartition.

It will be noted that in this test, the speech coil is
being driven with constant force. If the cone were
mass-controlled, i.e. if the compliance of the suspen-
sion were infinite and the effect of the cabinet nil,
the speech coil would move with velocity inversely
proportional to frequency. In this hypothetical case,
the curves of Fig. 3 would be straight lines having a
slope of 6 db per octave; and it is sometimes con-
venient to use such a slope as a standard of reference.
If desired, an equal and opposite slope can be in-
troduced into the response of the test circuit (for
example, by interposing in the input of the valve
voltmeter a small series condenser). With this com-
pensation, the valve voltmeter readings will be con-
tined to 2 much smaller range, and may be plotted
to a more open scale. Small irregularities in the curve
may thus be better observed ; and the reference line
representing the condition of mass control becomes
horizontal.

The method of test described above has been used
successfully up to about 300 ¢/s and the accuracy,
though limited by the difficulty of ensuring complete
clamping of the cone movement, is sufficient to disclose
the more troublesome internal cabinet resonances,
so that these can be dealt with without recourse to
free-air response measurements.

Effect of Source Impedance

Returning to the response characteristic shown in
Fig. 1, it will be seen that although the fundamental
resonance frequency of the system is at 45 c/s, the
acoustic output begins to fall away well above this
frequency. Ior an cfficient loudspeaker, driven by an
amplifier of low output impedance, this type of
response is in accordance with theory. The mechanism
of the effect can be explained in the following way.

At the lower end of the audio-frequency band, the
wavelength of the sound is large compared with the
diameter of the cone, while the polar distribution of
the sound output varies only slightly with frequency,
It can be shown that in these circumstances the sound
pressure produced is proportional to the product of
the cone velocity and the frequency. Thus, constant
sound pressure will be obtained if the cone moves
with a velocity varying inversely as the frequency,
while constant cone velocity will give a sound output
falling towards the bass. If the cone unit is very
efficient, its motional impedance at low frequencies
will be high, or, in other words, practically the whole
of the voltage across the loudspeaker terminals will
be accounted for by the back e.m.f. generated by the
motion of the speech coil. If, in addition, the im-
pedance of the driving source is low, the back e.m.f.
will be nearly equal to .the source voltage, and must
therefore remain nearly constant with frequency.
In these circumstances, the cone must be moving
with nearly constant velocity, and the sound output
will therefore fall at the bass. Regarding the matter

WIRELESS WORLD, NOVEMBER 1950
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from a slightly different viewpoint, we may say that
the rise in impedance of the speech coil at lower
frequencies produces an electrical mis-match which
so reduces the efficiency of power transfer from ampli-
fier to loudspeaker that, however efficient the electro-
acoustic power conversion of the system may be,
constant overall efficiency cannot be obtained. The
higher the magnetic flux density, the further up the
frequency range does this effect extend, so that the
‘“ infinite baffle ’ may give disappointing results with
the better class of unit. This does not, of course, mean
that high efficiency in a cone unit is a bad thing, but
that in some cases it is difficult to make full use of it.

It is sometimes suggested that one can never have
too much electrical damping of a loudspeaker. The
present case, however, appears to suggest the contrary,
and in view of the general interest in the subject, it
may be worth while to study the electro-acoustic
system from yet another view-point.

Fig. 4(a) is a simplified electrical equivalent circuit
of the acoustic system of the loudspeaker. For reasons
which will appear later, the circuit elements are not
placed in quite the usual order. Ly represents the
cone mass plus the effect of radiation reactance, Ry
the small radiation resistance (which unlike most other
resistances, varies with frequency), Cg and Cy; respec-
tively the acoustic capacitance of the cabinet volume,
and the equivalent capacitance of the cone suspension.
R, is a very important quantity which, nevertheless,
is frequently omitted from these equivalent circuits.
1t represents the effect of the electrical circuit of the
loudspeaker and driving amplifier reflected into the
acoustic circuit of the loudspeaker in a similar way to
that in which the motional impedance is transferred
into the electrical circuit. At low frequencies,

Ry o

rg + 7o
where B is the flux density in the gap, 7, is the output
impedance of the driving amplifier (assumed resistive)
and 7, is the d.c. resistance of the speech coil. Any

internal frictional resistance in the cone suspension

Standardized

HE Admiralty announce that their range of hermeti-
cally sealed transformers and chokes are the first
type to quality as fully Inter-Service Type-Approved
Standards. The design comprises *‘C’’ core assemblies

Hermetically
sealed power
transformer to
Admiralty design.

WIRELESS WORLD, NOVEMBER 1950

system can, for simplicity, be lumped with Ry which,
together with an equivalent constant voltage genera-
tor E,, represents the source of power. .

It has already been remarked that at low audio
frequencies, the pressure response of the loudspeaker
is proportional to the product of cone velocity and
frequency. In the equivalent acoustic circuit of
Fig. 4 the current I, represents the alternating air
current produced by the cone and is thus proportional
to the cone velocity. llence the acoustic response of
the loudspeaker will be proportional to Iyf. The
voltage 13,y is 2nfLyly. Thus L,y is proportional
to Iyf and the variation in this voltage with frequency
for any one value of Ly gives the frequency responsc
of the loudspeaker. Over the frequency range for
which the equivalent circuit i1s valid and the wave
length is large compared with the size of the cone, the
loudspeaker can be reduced, as far as frequency res-
ponse is concerned, to a half-section, high-pass filter
working into open circuit. Small values of Ry, result-
ing from low flux density or high amplifier output
impedance give a resonance peak and bad transient
response, while large values of Ry, corresponding to
high flux density and low amplifier output impedance
can give a serious loss of bass.

The range of possibilities is illustrated by the three
curves shown in Fig. 5, showing the variation of Epy
for a resonance frequency of 45 c¢/s with different
values of R,. Curve 3 will be recognised as approxi-
mating to the curve of Fig. 1(b), and it will be seen
that when standing wave effects are disposed of, the
response of the loudspealker approaches the form
predicted by simple theory. Curve 3 corresponds to a
Q of 0.46, only slightly less than the figure of 0.5
required for critical damping.  Whether critical
damping is really necessary is another matter, to
which we shall have occasion to refer later ; but in
the meantime it should be noted that this condition
can only be achieved at the expense of a drooping
frequency characteristic.

(To be concluded)

Components

accommodated in deep-drawn steel cases, and owing to
the many technical improvements which have been in-
corporated, the new transformers and chokes are as
much as 409% smaller and give up to 509 reduction in
external magnetic field compared with their counterparts
using orthodox laminations.

The contour for each size has been carefully deter-
mined to provide the maximum strength, and construc-
tion is such as to withstand the severest conditions of
vibration and shock, as well as extremes of climate.

Thirty-two sizes are available covering & range of
power transformers from 5-VA to 2-kVA, also a range
of audio-frequency transformers and power chokes to
suit all normal requirements. Thirty-one of these sizes
have tapped fixing holes at each end, thus permitting
upright or inverted mounting at will.

Although the design of this range is Admiralty pro-
perty, it may be used freely for commercial purposes
by any manufacturer who so desires. Where firms do
not wish to tool the range for themselves, they can
obtain supplies of cases, internal fittings, etc., from
commercial sources. More than twelve firms have
already taken advantage of this arrangement, and as
their production increases so a greater flow of these
standardized transformers and chokes will reach the
home and export markets.
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Pickup Input Circuits

Compensating for 78 and 33% r.p.m. Recording Characteristics

By R. L. WEST, BsSc, AMBrt.LR.E, and S.

UCH disappointment can be avoided by a
simple understanding of the principles
underlying the design and selection of input

arrangements for standard 78 r.p.m. and 33} rp.m.
long-playing records. An exhaustive treatment is
not intended, but it is hoped that this article will help
the beginner to avoid the commoner pitfalls.

Most pickups fall into two main types—crystal (or
piezoelectric) and magnetic—the latter covering
ribbon and moving coil, as well as moving-iron
armature and ** varnable reluctance’’ types. Crystal
pickups are always of high-impedance; they are thus
suitable for morc or less direct connection to a grid
ciycuit. Magnetic pickups are sometimes wound with
a large number of turns of wire to generate the
relatively large voltage required for the grid circuit;
this can introduce electrical resonance (of self
capacity and inductance of coil) unless great care is
taken in the design. For high-fidelity pickups it is
normally more convenient to use fewer turns (only
one in the ribbon) these produce very small e.m.f.’s
but are capable of delivering a much larger current.
Since it is voltage and not current that matters at
the grid circuit a suitable step-up transformer is
normally used. The following remarks assume the
use of a transformer where necessary and apply
mainly to the high-impedance (secondary) side.

Effect of Load.—The input impedance of a valve
is usually very high comparced with the generator
impedance and can be neglected; the value of the
grid leak will therefore be dictated by the load impe-
dance requirements of the pickup.

Magnetic pickups have internal impedance which
is principally L and R in series, whereas crystal types

Fig. 1.—Effect of resistance on output from magnetic
and piezoelectric pickups.
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are principally C and R in series and R is usually
very small. Fig. 1 shows the effect of load resist-
ancc.and assumes constant output voltage on open
circuit. In each case the dotted characteristic repre-
sents the eifect of a lower value of load resistance.

Incidental Capacitance.—(i) Screened lead between
pickup (or transformer secondary) and amplifier.—
Again the internal impedance has to be introduced
(see Fig. 2). By way of simplification the small
resistive  component has been omitted from the
crystal case but should be included in the event of
using very high cable capacities. The slight peak
shown in the magnetic case is seldom noticeable
since the internal R and the external R (not shown)
damp it very thoroughly.

(1) Screened lead after the volume control.—This
s a common trap for beginners and is often over-
looked by thos¢ who should know better! The
Fig. 2z (c¢) shows the effective circuit, and the result-
ing top loss with intermediate settings of the volume
control, which can be very considerable, particularly
if a high-value volume control is used. The effect
disappears as the slider approaches the ‘‘bottom
end’’ and turns into an example of the previous
type when the slider approaches-the ‘‘top end.”
The use of a compensating condenser C, as shown
sometimes helps a little, but note that a capacity
varying between C; and Cp /2 is now permanently
across the input, and only when the slider is half
way (electrically) is the ‘‘compensation’’ correct!
Far better, if enough gain is available, to use circuit
of Fig. 2 (d). Here the very low output resistance
will ““swamp’’ the capacity of most normal screened
lead requirements.

Pickup Resonances.—Low resonances, say under
1,000c/s, include those due to the tone arm torsional
resonance and the effective mass of the whole pickup
resonating with the armature mounting compliance.
If these are excessive within the working range, the
pickup can be considered unsatisfactory, since it will
be found that very heavy tracking pressures are
necessary to keep the needle in the groove at these
trequencies, with consequent increase in record wear.
Electrical correction is no remedy.

The most noticeable high-frequency resonance is
where the stylus and/or armature flexes. This
ranges from about 3,500¢/s in the older pickups to
well above audibility in some modern ones. The
““height’’ of the resonance varies, from 12db or
more in the casc of an undamped system, down to a
barely perceptible rise if sufficient damping is added
and in the right place. This is the resonance which,
if within the audible range, considerably augments
needle scratch. Above this resonance, the output
usually falls off very rapidly (see Fig. 3a).

A simple treatment for magnetic types is to use a
rather lower load than normal, and so produce top
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Fig. 2.—lllustrating the effect of external capacitance on the response of magnetic and crystal pickups.

attenuation at the rate of 6db per octave. This
improves the general balance—UIig. 3(b)—and assists
the eclectromagnetic damping.

A more elaborate circuit uses a tuned series filter

Fig. 3 (c). R is seldom needed as the pickup
impedance is usually sufficient. As a rule R, can
likewise be dispensed with since there is some resist-
ance in the inductance. It is better to over-emphasise
the correction in order to reduce to a minimum sur-
face noise due to the armature resonance. ‘L’ can
be an air-cored or dust-cored choke of between
} and 1 henry. An ordinary laminated core usually
exhibits a marked change of inductance with signal
strength at these very low operating levels.

The older crystal types usually had an overall
output of the type shown in Fig. 3 (d). Here it
will be seen that the overall balance is sufficiently
good for average domestic use.

Results can be improved by a tuned filter, a
parallel-tuned (rejector) circuit is the simplest to use.
In Fig. 3 (e), “L" would be the same component
as in the magnetic case.

Choice of Load.—In general, the higher the load
resistance, the greater the voltage developed by the
pickup. For magnetic types the load can be several
megohms if the top resonance frequency is very
high, the grid circuit capacitance low and no top
attenuation desired at this point. The makers’
recommendations will have taken these factors into
consideration.

For the older crystal types it is usually necessary
to use a load under one megohm in order to attenuate
the bass response somewhat—unless one is trying to
get bass from a small cabinet! Values of } megohm
to 100,000 ohms are most common.

Hum—Causes and Cure.—There are two main
sources of hum—by induction from an alternating
magnetic field such as from the mains transformer
or gramophone motor, and by electrostatic induction
from wiring and components usually connected to
the mains or other high voltage a.c. sources.

Magnetic hum introduced into the leads and
wiring represents only a very small e.m.{., since only
one complete turn is involved. This can be trouble-
some when a step-up transformer follows the lead
in question, how troublesome depends on the trans-
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former turns ratio and the e.m.f. generated by the
pickup.

The best treatment is to twist tightly these low-
impedance leads all the way from the pickup coil
itsel{ right up to the transformer input terminals.
For the secondary connections, ordinary screened
leads are sufficient, but it is advisable to keep all
these leads as far from stray magnetic fields (includ-
ing heater wiring) as possible. The transformer hum
problem is dealt with later. On the high-impedance
side the magnetic and crystal types experience
mainly hum from electrostatic induction. The cure
is simple—just plain good screening everywhere,
and this precludes mains switches on volume con-
trqls, unless they are well shielded.

Rumble.-—This consists usually of vibrations
originating from the motor, with the main com-

Fig. 3.—** Top ’’ resonances in magnetic and crystal
pickups.
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ponents between about 5 to 30c/s. Magnetic pick-
ups are seldom troubled with rumble since their out-
put is proportional to velocity which falls with
frequency for a given amplitude—hence very little
output occurs at these low frequencies.

Crystal pickups, on the other hand, usually show
up the motor deficiencies on this score, since the
output voltage is proportional to amplitude. In a
recent design (Acos GP20) a velocity type character-
istic has been introduced below about 30c/s and
the trouble is considerably reduced.

Where necessary, a simple high-pass filter, such
as that shown in Fig. 4, gives useful rumble attenua-
tion without spoiling the bass response. This
attenuates at r2db/octave and gives a more rapid
rate of fall at small values of attenuation than the
more usual circuit, having equal capacities and equal

resistances. Using the circuit shown, values of
2C ©
‘)
RS RS Fig. 4.—Simple *‘ rumble ”’
3 $ filter.
100kl
<
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Fig. 5.—Top boost controls (a) with variable cut-off
frequency, (b) with variable attenuation slope.

Fig. 6.—Principal commercial recording character-
istics plotted on the basis of equal velocity at 1,000 c/s.
A, standard 78 r.p.m. ; B, Decca FFRR, 78 r.p.m. ;
C, Decca long playing.
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C=o0.01 4F and R=0.5MQ have proved satisfactory.

Pickup Transformers.—(a) Step-up ratio.—In
general, as high a step-up ratio as practical is used.
Suppose the grid leak-cuin-load has been chosen as
1. MQ, then the actual load on the pickup will be
10°/N? where N is the turns ratio. The larger N,
the smaller is the load, so one must not make N too
large by trying to increase the output voltage too far,
or severe top loss will occur. If the d.c. resistance
of the pickup is, say, 25 ohms, then its impedance
at 1,000c/s we know must be more than this, say
50 ohms, and the load should be much greater still,
say, 1oo ohms if minimum top loss is desired. This
makes N equal to 100. If top loss is definitely
desired N could be increased to, say, 200. This will
not quite double the output voltage since the lower
load will cause a larger voltage drop (at all fre-
quencies) in the resistive component of the pickup
impedance.

(b) Choice of primary turns.—For any given ratio
and core, two few primary turns, i.e., low inductance,
will lead to loss of bass.

At the lowest frequency involved the primary re-
actance must be equal to or greater than the pickup
impedance or load, whichever is the larger. A rough
and ready rule, which is liable to err only on the
generous side is to put the same ffumber of turns on
the primary as there are in the pickup coil, be it one
or many.

(¢) Core Material.—In the interests of minimum dis-
tortion (due to hysteresis), at the very low signal levels
involved, a nickel alloy such as Mumetal is by far the
best material. Not much will be needed, a }-in square
core section should be ample for any design.

(d) Screening —Enclosure in any earthed metal can
will look after the electrostatic component. From the
magnetic point of view the best method is to select
a spot as far as possible from the mains transformer,
smoothing choke and motor. Use a Mumetal can,
which should be earthed, care being taken to prevent
the transformer core from touching the can, and
remembering that the magnetic properties of Mumetal
deteriorate if the material is stressed by cold working
in any way. Any residual (magnetic) hum can be
reduced by orienting the transformer in the can, or the
can as a whole. In severe cases, a second Mumetal
can, to enclose without touching the first, may be
necessary.

Mechanical Feedback.—On occasions, when the
loudspeaker is in the same cabinet as the turntable,
mechanical feedback will occur when the pickup
stylus is in contact with the record. This is usually
due to flimsy cabinet construction or to attempting
a very large low-frequency output. Each case must
be treated on its merits, but trouble of this nature
emphasises the desirability of a separate speaker.
When this is not practicabKe cases may be dealt with
by rubber or felt mounting far the whole baseboard,
stiffening the baseboard, tightening or slackening
slightly the motor mounting, or even reducing the bass
response at the extreme low frequencies.

Simple Pickup Measurements.—Very little appara-
tus is necessary to carry out useful checks on fre-
quency characteristics. A standard frequency record,
preferably the type with bands of fixed frequency
ranging from, say, 30¢/s up to 14,000c/s or more,
a fixed resistor of 5 to 1o-watt rating equal to the
nominal speaker load, an a.c. voltmeter (rectifier
type) of range o to 5V or o to 10V.

Most modern amplifiers employ sufficient feedback
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to be virtually flat over the audio range, so, with a
resistive load m place of the speaker and the voltmeter
across that, they make a very nice valve voltmeter,
provided the volume control is not disturbed after
the initial setting.

A response curve can then be obtained quite easily
by converting voltage ratios to the voltage at, say,
1,000c/s into decibels by the usual formula:
Decibels = 20 x log. ratio—or by referring to decibel
tables or abacs if these are available.

Be careful not to overload the amplifier when taking
these readings. Knowing the maximum power out-
put of the amplifier and remembering that Watts=
V?R calculate the highest reading V you can allow to
be seen on the voltmeter.

In the absence of an LP test record, the circuit
can be checked satisfactorily using a 78-r.p.m. stan-
dard frequency record, run at 78 r.p.m. and using the
correct stylus. To the readings obtained, when con-
verted to decibels, add the bass-cut figures quoted on
the record, then the final curve should look like the
inverse of curve C in Fig. 6 if equalization is correct.
This method is quite accurate except for the top re-
sonance, if any.

Controls for a Pickup.—Two controls are really suf-
ficient—a top attenuator, preferably switched in 4 or
5 stages, to cover age, origin, and condition of 78-
r.p.m. records, and a changeover switch to effect the
major 78—LP change. A three-position switch is use-
ful, in the form 78—LP—Radio. The more ambitious
might like to expand it to: —78 NORMAL—78 FFRR
—LP—Radio, but the extra top of the Decca FFRR
can be dealt with quite adequately by the normal
top control.

Two top cut circuits are shown. Fig. 5(a) is the
conventional one with 6 db/octave attenuation, start-
ing higher or lower in the scale according to the capa-
city chosen. With the values given attenuation starts,
according to the switch position, at frequencies in the
neighbourhood of 10, 6 and 3 kc/s and for really bad
records at about 300c/s. Fig. 5(b) varies the slope
from 5 to 20 db/octave, with a little variation of the
starting point, which is in. the region of 1,000-
2,000 C/s.

A 78 /LP changeover is suggested, rather than using
the top and bass controls ; this enables the changeover
to be made with a single operation. Further, exact
equalization of LP recordings is not possible with
simple cut/boost controls, and it is in any case desir-
able that the whole of the variable top and bass con-
trol range should be available for special conditions.

78 r.p.m.—(i) The recording characteristic.—Fig. 6
shows (A and B) the two recording characteristics pro-
duced in this country in terms of velocity against
frequency.

(i) Correction circuits.—The magnetic types require
a bass-lifting circuit of the type shown in Fig. 7(a).
In reality it ‘* attenuates-everything-but-the-bass,”” a
matter of 10 times for both sets of values given, so
that adequate gain must be available in the amplifier.

The circuit of Fig. 7(b) for the crystal type is similar
in this respect. With the older crystal types it must
be used with discretion, though, on account of the
rather large high-note resonance. An elaboration of
this circuit which was recommended for use with the
Acos GP12z is shown in Fig. 8. This pickup followed
closely the theoretical amplitude operation of piezo
crystals.

With the later types of crystal pickup, such as the
Acos GPz0, the high-frequency response does not
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follow this law, but has an internally-compensated
response which approximates to a velocity law at high
frequencies when terminated by a resistive load. For
those who would like to improve the response, a cir-
cuit is shown in Fig. g.
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Fig. 7.—Simple compensating circuits for 78-r.p.m.
recordirgs (a) magnetic (velocity) pickups, (b) crystal
(amplitude) pickups. The dotted curves indicate
voltage output before correction.
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None of these circuits include top correction for the
difference between standard and FFRR character-
istics, but this will be covered by the suggested top
control.

A complete circuit for a magnetic pickup is shown
in Fig. 10, and for an Acos GPzo in Fig. 11. This
latter includes the anti-rumble circuit of Fig. 4.

Long-playing (334 r.p.m.).—The successful adapta
tion of standard pickups for microgroove recording is
dependent on the recognition of several factors. If
the pickup will not track standard 78-r.p.m. test re-
cordings satisfactorily at 14 grams or less, it is im-
probable that the same pickup (with a correct radius
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Tig. 11.—Complete compensating
for Acos GP2zo pickup.

circuit (78 r.p.m.)

Fig. 12.-—Output of high-impedance Decca Model D2
(3-pin type) moving-iron pickup on 33} r.p.m. test
record ; A, without corre”tion ; B, with equalizer
circuit shown inset.
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stylus, of course) will track loung-playing records at
7 grams. The tracking problem is not only important
at the low {requencies, but also at the extreme high
{requencies, where the velocity of the microgroove
recording approaches that of the standard record,
although the tracking weight of the pickup is con-
siderably less and mechanical impedance of the arma-
ture is rising rapidly.

Assuming, however, that the pickup is satisfactory
in this respect, there is no reason why it should not
give satisfactory results on microgrooves, providing
it is correctly equalized. It should be noted that the
cffective resonance frequency of the armature system
is usually decreased by about half an octave on micro-
groove compared with standard records, so that if any
resonance is at all apparent in the upper register on
standard records it will, in general, be more prominent
and at a lower frequency on microgrooves.

Frequency corvection.—As examples, two high-
fidelity magnetic pickups and a similar type crystal
pickup are presented herewith. The open-circuit
response characteristic of the Decca Model D2, 3-pin
tvpe, magnetic pickup is given in Fig. 12(A). It will
be seen that this response, in the mid and lower regis-
ters, approximates to the recording characteristic,
Fig. 6(C), but in the higher frequencies rises rather
more steeply because of the lowered resonant fre-
quency of the armature system. The electrical net-
work, shown inset, corrects the response of the pickup
and gives the overall response shown in curve B.
Although this final response is not in the ‘' straight
line from d.c. to infinity "’ beloved by the pedants, it
is well within +2 db. The components in question
were radio-tolerance units. It may be pointed out
that the s00pF terminating condenser and the
4,000-(2 resistance may have to be varied with indivi-
dual pickups to get a satisfactory balance between
the middle and upper frequencies. This equalizer
has been successfully used with a variety of pickups
of up to 5,000 ohms impedance (connected direct or
taken on the secondary of the coupling transformer)
which normally require a load resistance of quarter to
half megohm.

The best of the moving-coil pickups show a reson-
ance of at Jeast 20 kc /s on standard 78-r.p.m. records
and even when played on microgroove records the
resonance is seldom lower than 15 or 16 kc/s and the
pickup response is very nearly that of the record.
With care the low-frequency resonance can be below
30c/s and the low-frequency response will also be

Fig. 14.—Cosmocord GP2o crystal
331 r.p.m. test record; A, without
B, with ‘¢ bridged T ' equalizer circuit.
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very nearly that of the recording characteristic. The
Leak moving-coil pickup and its transformer are
shown as being representative of this type of instru-
ment. The open-circuit response is given in Fig.
13(A); when connected with the appropriate equalizer
network the response shown at B is obtained. The
high-frequency ‘' roll-off "’ is controlled by the 0.015-
uF condenser; decreasing it to 0.01 #F will increase
the 10-ke /s response by about 4db. This condenser
can be adjusted to meet individual requirements. If
the low-frequency end is considered excessive i COn-
denser can be inserted between the transformer
secondary and the 44,000} resistor. A value of
o0.25 uF will give a reduction of about 6db at 50c/s.
The *“ roll-off "’ at low frequency can be adjusted to
suit conditions by varying the value of this condenser,
lower values increasing the attenuation.

The case of the crystal pickup is shown in Fig. 14,

the unequalized response being shown at A and the
equalized at B. It will be seen that a modified
“hridged T’ network is used, and, within reason,
the equalizing is independent of the pickup imped
ance. In all cases the terminating resistance should
be 0.5 MQ.  If the input impedance of the amplifier
is other than this value, a simple potential-divider
matching arrangement should be used.

It may be found, especially with cheaper type turn-
tables or units that have been modified from 78
r.p.m., that motor rumble is excessive. Should this
be the case, the high-pass filter unit described earlier
may be used successfully, but should be connected
between the equalizing unit and its load resistance.

In conclusion, the authors are indebted to Messrs.
Decca Radio and Television, Cosmocord and H. J.
Leak & Company for information regarding character-
istics of records and pickups.

SHORT-WAVE CONDITIONS

October in Retrospect : Forecast for December

By T. W. BENNINGTON (Engineering Diviswon, B.B.C.)

URING October the average maximum usable fre-

quencies for these latitudes increased very consider-
ably during the daytime, and decreased considerably
during the night. These variations were in accordance
with the normal seasonal trend.

Davtime working irequencies for long-distance com-
munication were lairly high, though not so high as had
been expected. The 26-Mc/s band was sometimes, but
not often, usable to the U.S.A., though it was irequently
usable in more southerly directions. The failure of the
working frequencies to increase as much as was expected
was probably due, in part, to the large amount of iono-
spheric disturhance, and in part to the rapidly decreas-
ing solar activity. Night-time working frequencies were
also low, being generally below gMc/s. There was a
small decrease in the rate of incidence of Sporadic E, and
hot much communication on high frequencies occurred
by way of this medium.

Sunspot activity was, on the average, slightly higher
than during September, but the general level has now
fallen by well over one-third since sunspot maximum.

Several severe ionospheric storms occurred during the
month, the most disturbed periods being 1st to 8th, 14th
to 18th, 231rd to 24th and 28th to 31st. No Dellinger fade-
outs have, as yet, been reported.

Forecast.— There may be a small decrease in the day-
time m.u.fs for these latitudes during December, as
compared with those for November. Night-time m.u.fs
should also decrease and perhaps reach their lowest values
for the present winter season.

As a result of these variations, the long-distance work
ing frequencies should be rather high by day, though
the higher frequencies will be usable only for relatively
short periods daily. It is doubtful whetlier 28 Mc/s will
be regularly usable over most circuits, though it may well
be so on those running in southerly directions. ~ The
medium-high frequencies will provide the main means of
daytime communication in most directions, and at night
6 to 7Mc/s should be the highest regularly usable fre-
quencies.

Sporadic E is not likely to be very prevalent and
medium-distance communication on high frequencies by
way of this medium should be very inirequent. Iono-
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spheric storms are not, as a rule, particularly common
during December, but those which do occur are likely
to be troublesome, particularly at night.

The curves indicate the highest frequencies likely to be
usabie over four long-distance circuits during the month.
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NEW BOOKS

Aerials for Centimetre Wavelengths (Modern Radio
Technique Series). By D. W. Fry and F. K. Goward.
Pp. 172+x, figs. 65. Cambridge University Press,
200, Euston Road, London, N.W.1. Price 18s.

THIS is a book of interest primarily to engineers con-

cerned with the design and development of special-

ized aerials for radar applications at centimetric wave-
lengths. The authors themselves were concerned at the
Telecommunications Research Establishment in much
of the early design of aerials of this type. The treat-
ment is not elementary, and a considerable knowledge
of transmission lines, wave-guides, and general aerial
and radiation theory on the part of the reader is
assumed. Nevertheless, the mathematical aspect is not
unduly laboured, and mathematical expressions are con-
fined to the minimum necessary for the purpose of
theoretical design.

It is in no sense a practical designer’s handbook. It
describes and catalogues the various types of aerials
which have been used or are used for particular radar
work, and it discusses in considerable detail the

analytical niethods of designing a radiating sgstem so as !

to obtain a specified radiation pattern. enerally a
centimetric aerial comprises two principal parts—a
primary radiator, such as a dipole or an open-ended
wave-guide, which feeds the energy to the secondary
radiator, the latter being a reflector, a lens or a horn:
primary and secondary radiators are dealt with in
separate chapters, which are sub-divided according to
the various distinct types.

A large part of the work is concerned with means of
scanning, that is, causing the radiated beam to explore
continuously a particular area in space. It is shown to
be a valuable feature of centimetric aerials that scan-
ning can usually be accomplished at the primaryv radia-
tor which leads to simpler mechanics and higher
scanning speeds than if displacement of the secondary
radiator were necessary.

The close resemblance between centimetric work and
optical theory is well brought out, and the application
of optical methods to the design of centimetric reflec-
tors and lenses is described. Both dielectric and metal
plate type lenses are treated, and a note on errors and
aberrations in optical systems is given in an appendix.

There are liberal references in the text to relevant
fiterature, all the references being grouped in the form
of a valuable bibliography at the end of the book. Print-
ing and production are alike excellent, and the book is
a worthy addition to the publishers’ ‘*Modern Radio
Technique *’ series. C.G.

Super-Regenerative Receivers. By J. R. Whitehead,
Ph.D., AMIE.E. Pp. 169+xiii. Cambridge Uni-
versity Press, 200, Euston Road, London, N.W.r.
Price 21s. )

BEFORE the war the super-regenerative receiver had

gained a reputation for being a tricky and unpredic-
table device that sometimes gave wonderful results.

Published information was considerable in quantity, but

generally evasive when it came to clear-cut questions

such'as: how its signal/noise ratio compared with that

of a superheterodyne; how one would design it for a

given selectivity; how much gain could be obtained,

and what factors determined it; what was the optimum
quench frequency and waveform; how the shape of the
frequency response curve compared with those of other
tyg_es of receiver; and so on.

he answers to these and other questions are given in
clear and definite terms in the book under review—the
first to be devoted exclusively to the super-regenerative
receiver. Although it has resulted from work that was
done in developing radio and radar equipment for the
war, it is by no means a one-sided account of specialized
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development. On the contrary, the author has started
by getting down to the essential core of any super-
regenerative circuit; in fact, of any oscillator—a parallel
combination of inductance, capacitance, and conduc-
tance. The special feature of super-regeneration—
periodical variation of the conductance each side of zero
—is then considered. The treatment is therefore per-
fectly general, and the influence of particular conditions
and modes of operation are only brought in when the
more general results have been fully established.

The treatment is mathematical and makes use of fairly
advanced techniques, but, even if the reader is insufh-
ciently adept to follow all the steps, he should have no
difficulty in making use of the results, for the author
has arranged his work admirably and has expressed the
results clearly in words and in formulae that can be
directly applied in design. An appendix contains
valuable graphical design data, and the final chapter is
devoted to a representative selection of practical circuits,
complete with component values. ’

Most of the pre-war knowledge and use of the super-
regenerative receiver were in its logarithmic mode, in
which oscillations are allowed to build up to saturation,
resulting in strong a.g.c. action, and distortion of deep
modulation. So it is only reasonable that special pro-
minence should be given to the linear mode, in which
at the cost of some complication of the equipment the
distortion is avoided and greater selectivity obtained.
The differences between this and the logarithmic and self-
quenching modes are adequately coverd.

The proof of this attractive-looking pudding was in
the remarkable reliability and consistency in pertormance
of 200,000 IFF receivers (to mention only one item of
super-regenerative equipment) during the war. The
approximations which the author has had to make in
order to get anywhere at all with his mathematical treat-
ment seem to be fully justified by the results, within
the limits laid down. Confidence in the diagrams is
reinforced by a number of excellent oscillograms from
actual receivers, in which the various conditions are
clearly exemplified.

Errors appear to be confined mainly to incidental
results of last-minute changes in the book; for example,
what appears as Appendix 2 was presumably at one time
No. 3, for several of the references are so numbered.
Similarly with Fig. 3.3. And a paper which on p.67 is
described as ‘‘ in the Press '’ has, by the time one reaches
the Bibliography, been published. These are trifling
slips. One would wish that every technical book treated
its subject so satisfactorily.

M. G. S.

How to Become a Radio Amateur is a 58-page
American publication, now in its eleventh edition, and
its aim is to show the beginner how to make a start in
amateur transmission. It opens by giving a very brief
account of basic radio theory.

The main body of the book is devoted to the choice
of apparatus for the beginner with emphasis placed on
construction as being the surest way of getting to know
how things work. The most ambitious receiver described
is a 4-valve communications superhet. V.H.F. apparatus
is included.

The book, which is published by the American Radio
Relay League, West Hartford, 7, Connecticut, U.S.A.,
is well illustrated with diagrams and photographs and
in the U.K. is obtainable through the Radio Society of
Great Britain, New Ruskin House, Little Russell Street,
London, W.C.1. It is delivered direct from the U.S.A.
in from four to five weeks and the price is 4s.
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Variable Filter Tuning

2.—Design Procedure for R.F. and LF.

By A. B. SHONE, BEng., AMIEE.

N the earlier part of this article we established
in Fig. 3 the general shape of the receiver response
characteristic at which we intend to aim.

It is possible to obtain such a response in the long-
wave band by any of the three alternative circuits
which were given in Fig. 9. Considering the case of
the long-wave Droitwich station, the response
required is shown in Fig. 10, i.e., sensibly flat from
195 kc/s to 205 kcfs and heavily attenuated at 191
kec/s and below and at 209 kcfs and above. Using
filters, this would require sections introducing a
heavy attenuation at 1.02 times the cut-off frequency
(i.e., 209/z05 kcfs). As will be seen in the curves
given later, this is quite practical.

In the medium-wave band it is not really practical
to obtain such characteristics directly by any of the
three methods compared, and a superheterodyne
type of circuit becomes almost essential.

It is in choosing a suitable intermediate frequency
that the filter-tuned receiver begins to depart from
normal practice. If the delineation of the response
is to be divided between the high-frequency filter
and the intermediate-frequency filter, then it is
‘reasonable, if not axiomatic, to suppose that the
minimum number of sections will be required when
the work is shared equally between the two filters.

Referring to Fig. 11: If f; represents the carrier
frequency of the wanted transmission and f; and f;
the extremes of its sidebands, if f, represents the
carrier of the second channel and f, and f, its objec-
tionable sidebands and if f, represents the inter-
mediate frequency with f, and f,; being the sidebands
it is desired to receive unattenuated and f, and f,
being the adjacent stations carriers it is required to
reject, then we can set down this equation if the two
filters are to be of equal
sharpness -

AN L A
fi fa
or
fk(+ 2fc -5 kC/S
Jfr + 10 ke/s
_feto ke/s
Je + 5kefs
Taking the worst positio
in the medium-wave band
i.e. when f;. = 1,500 kcfs, w
get f, = 56 kc/s approxi
mately. This intermediate
frequency will require filters
whose sharpest sections in-
troduce a heavy attenuation
at 1.06 times their cut-oft

gw--mm-mm=-====----czaa

I
|
]
]
1
L]
1
]
1

B
)
]
]
1
]
1
!
1
)

b

b

WIRELESS WORLD, NOVEMBER 1950

(Concluded from p. 358 of the previous issue)

Stages

. 56 ke/s + 9 kc/s .
frequency (1.e., ks T 5 K¢ /s," and the high-fre
quency filters will require sections of equal sharpness.

Bearing in mind that the high-frequency filter
has to be variable over the medium-wave band, i.e.,
from 600 kc/s to 1,500 kc/s, whereas the intermediate-
frequency filter is a fixed filter (or, at the most com-
plicated, a filter with small percentage changes to
give the variable characteristics found desirable in
Fig. 3), it may be desirable to reduce slightly the
high-frequency filter and, at the same time, increase
the intermediate frequency filter by raising the

1 3 i
t ]
195 200 205 209
ke/s

Fig. 10. Wanted and unwanted bands
in the Droitwich long-wave case.

Fig. 11. Wanted and unwanted bands
in the superheterodyne case.
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=
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intermediate frequency slightly. If it is increased to

80 kc/s, the sharpest sections in the high-frequency
1,500 kc/s 4 160 kc/s — 5kcfs

1,500 kc/s 4 10 ke/s )

while the sharpest sections in the intermediate

frequency filter are correspondingly reduced to 1.047

- 8o kc/s 4+ 9 ke/sy
<M" 8o kefs + 5 ke/s/)
below, this process should not be carried too far as
the very sharp filter sections become relatively
inefficient.

Considering now the actual filter sections available,
the filters can be built in the form of high- and low-
pass filters in tandem, the former having a lower
cut-off frequency than the latter. Taken together,
they jointly form a bandpass filter. This arrangement,
although requiring a few more components than
conventional bandpass filters, is preferable as the
component values are in general much more con-
venient.

The sections we can use are tabulated in Fig. 12,
together with the relevant formulae for calculating
component values expressed in terms of R the
terminal impedance of the filter, f, the cut-off fre-
quency, and a term . The latter term is evaluated

filter become 1.00 (i.e.,

However, as will be seen

2 N

a
by the formula m A/-——vi where «a is the ratio of
a

the frequency of maximum attenuation to the cut-off
frequency of the filter section. We can use either the
“x’ form of the section of the ‘T’ form, whicheveris

the more convenient. As we want to keep the variable
condensers down to a minimum, we shall in general
use the “ T " form of the low-pass filter and the
“ @ form of the high-pass filter.

In each case there are two main sections, the
prototype sections and the derived sections. (In
each case the filter ends in half a derived section.)
The prototype section begins to attenuate at the cut-
off frequency and continues with steadily increasing
attenuation all the way to infinite frequency in the
case of the low-pass filter (or to zero frequency in the
case of the high-pass filter). The derrived sections,
however, are arrang:d to give their maximum
attenuation at some frequency between infinite
frequency (in the case of the low-pass filter or zero
frequency in the case of the high-pass filter) and cut-
off frequency. Between these limits we can make the
frequency of maximum attenuation of a derived
section what we like, and we describe the section by
the ratio of this frequency to its cut-off {requency in
the case of the low-pass filter or the inverse in the case
of the high-pass filter. This ratio is usually known
as the ““ @’ of the sections and a is always greater
than 1. (We can, in fact, now doscrib= the prototype
section as being merely a special case of the derived
section where a = infinity.)

The attenuations obtainable with sections having
various values of a are shown in Fig. 13 where f is
the cut-off frequency. In these curves it is assumed
that the coils used have a ratio of reactance to resis-
tance (Q) of 100 which should be quite practical at

Fig. 12. Filter design formulae.
I “TT" FILTER SECTIONS “T7 FILTER SECTIONS
LOW-PASS LOW-PASS
1 [} 1 ) f f ! b .
END Y2 SECTION 4 PROTOTYPE ! DERIVED ; enn V2 enp /2 section ; PROTOTYPE ; OERIVED g enp /2
' ' ' 3 ] &
i ' ¢ L ¢ Yol ! ‘ ‘
; 4 L ; ; i ' Yoo b kL Loy h Ry ke
i i | ] ; :
1 ' t 1 1
2C 1 c 2C 3 i
! I A v e, ! ) Ut 2L, 2 1 L, 2L,
[ . ¥ i /2C, 1 [ ' i
2C, ] Y€ i focy| ¢ | ' % ¢
; i ; ¢ : : [ |l ¢
i + 8 2 2 2
o L] L o] L o | oL ; . R [
3 ' ' ' 1 [}
’ ] . 1 4
=R - ! _1=-m? R _ 1=m? o ol
L 77 L,=ml ol IR C’_¢_c C,=mC L-:"—-/c L,=mL Lymo=it me Cp=rnC
HIGH-PASS HIGH-PASS
t ! ! q s '
eno Vosecion | protoTYeE ! DERIVED g eno 'z end /2 secTion ) pROTOTYPE ! DERIVED 3 eno V2
) i ) i s I
L, ! ! £ ' oL, ] H H
i ¢ ! : @ 28 L€ o€ 2 42
:‘ : : v o= — g —
! ' 1 [} 1
2C ) 2 ' PYs ! ; :
' . : : ; L PP ] PO N T
2, I 2l 2L ! A, ey ! 2L, ! L ' 1
Ll 1 ' l
] 1 | v, ! P ] i
\ ) i 2C, 1 ' C. J /zCz
! | : o | o—T : e Sall T
¥ 'l 5 l ' 1
I L i i I
__R am = A, o .0 R iy <3 | C _am
L A = - mt L Le=7 L= an/ R b= = . L= 7 o sl R C= % C=izm: t
S
394 WIRELESS WORLD, NOVEMBER 1950

WWW.americanradiohistorv.com


www.americanradiohistory.com

these frequencies. (The coils should be either wave-
wound or wound on dust corcs using formers with at
least fourslots in order to k2ep down their capacitance.)

The characteristic imp.dance of various sections
—by which is meant the impzdance looking into such
a section when terminated with an infinite train of
similar sections—will vary with frequency, and only
equals the value R at.zero friquency in the case of
the low-pass and at infinite frcquency in the case of
the high-pass sections. For all values of 4 the derived
sections quoted in Fig, 12 have the same character-
istic impecdance as the prototype sections, and there-
fore the two types can be connected together without
introducing any impcdance mismatch. But the
mid-section impedance of a derived half-section,
when correctly terminated with its characteristic
impedance, will not be equal to the characteristic
impedance of the whole section, but will vary with
a as is shown in Fig. 14 where the mid-section imn-
pedance is expressed in relation to R. For certain
valucs of @ around 1.25 the ratio is constant over a
large portion of the pass band of the filter. Such
a half-section is therefore very useful for terminating
a filter, as its mid-section impedance is approximately
a constant rc¢sistance.

An inspection of the curves of Fig. 13 shows the
relative inefficiency of the sections having low values
of " @, for not only do they put in less attenuation
at their resonant frequency but they require to be
used in conjunction with other sections of higher
value of *“ @ " if the filter is to maintain its attenuation
in the stop range. For instance, it becomes necessary
to follow a section having @ = 1.02 by a section of
@ = 1.09, if the attenuation is to be maintained
beyond the cut-off frequency. Similarly, a section
of @ = 1.09 will require to be followed by a section
having an *“ a "’ of about 1.6 and so on. There are,
of course, an infinite number of values of *“ & * which
might be chosen, but as it is impossible to give a
complete set of filter tables in an article such as this,
the above values for *‘ @ ** have been chosen as being
representative. These particular values are advan-
tageous because a4 = I1.02 gives m = 0.2, a = 1.09
gives m = 0.4, whilea = 1.6 gives m = 0.8. Asthese
three values of *‘ m ' are each double the previous
value, it will be seen from the formulae given in Fig.
12 that using such values there will be a great deal
of similarity in the component values of the various
sections. Similarly @ = 1.06 gives m = 0.33, a4 =
1.35 gives m = 0.66 and a = infinity gives m =1,
and again using these sections together we may expect
to get a certain similarity in component values.

A further inspection of the formulae in Fig. 12 will
reveal that in the formulae for the prototype low-pass
filter

R 1
= — dC = ——
L prl an TR
Eliminating R we get,
1C
LC=—I—'T,—0rfc”—=\/ e A (1)
ks “ ™

From this we see that we can vary the cut-off
frequency by altering either L or C or both.
Eliminating f, we get,
L
— =R? . . . - .. 2
From equations (1) and (2) we see that if we alter

both L and C maintaining the ratio c constant, we can
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Fig. 13. Attenuation curves of typical filter sections.

alter the cut-off frequency of the filter and at the same
time keep R constant, and this is, in fact, what is
generally done,

1f, however, we are prepared to let the value of R
vary according to equation (2), then by equation (1)
we can vary the cut-off frequency by altering either
C or L. In practice it is easier to alter C, as ganged
condensers are readily available commercially.

Considering the medium-wave band, the frequency
range is from about 6o0okcfs to 1,500 kcfs, or a
ratio of 2.5. By equation (r) this will require a
change of L or C by 2.5% and this in turn will cause
R to alter by a ratio of 2.5. To be absolutely correct
we could make the termination of the filter a variable
resistance and adjust it to the right value for the
particular cut-off frequency. In practice this is not
necessary, and if it is made a fixed resistance of /2.5
its correct value when the filter is adjusted for a cut-off
of 600 kc/s, then the errvor introduced is not serious
and we need not worry about it.

If it is chosen to alter the cut-off frequency by
varying C (keeping L constant), then the “ = type

Fig. 14. Mid-section impedance of derived sections
expressed relative to R, plotted against frequency-
relative to f,.
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HIGH-PASS FILTER

of low-pass filter and the “ T’ type of high-pass
filter should be avoided, as the derived forms of these
sections call for two variable condensers of different
value, which are not readily available in ganged
form.

By way of an example, let us consider the design
of a high-frequency filter with a cut-off ratio of 1.09.
Using the “ T form of the low-pass filter, we can
keep all the condensers to the same value if all the
sections are derived and the half sections at the end
have an ‘“ m "’ of double the middle sections, i.e., if
the middle sections are 12 = 0.4 (@ = 1.09) and the
half sections at the end are m = 0.8 (@ = 1.6), then
all the condensers in the filter are 0.4 of the value of
the condenser in the prototype section, which is

0.4
Cip = T ()
e "_rflpcR
where f; . is the cut-off frequency of the low-pass
filter.
Again, using the ““ =" section of the high-pass
filter, we can keep all the condensers in the filter to
the same value if all the sections are derived and if the

Fig. 16. Calculated characteristic of radio-frequency filter as in Fig. 15 for
position where all variable capacitors are set to 0.0002uF.

Fig. 15. Typical radio-frequency three-section filter
(1.e., two whole sections plus two half sections in both the
high-pass and low-pass filter).

106-5eH 71K

106:5LH

_______ o -

a=109 a=1o09 Yoami6

LOW-PASS FILTER
half sections at the end have an “ m " of double the

middle sections. Again, using m = 0.4 (@ = 1.09)
for the middle sections and m = 0.8 (¢ = 1.6) for

1
the half sections at the end, the condensers are —

0.4
of the condenser for the prototype section, which is
I 1
Chp= —— X —
3
3 47fppe R 0.4
1
= < o - o ¢ . (4)

1.67f,,.%
where f,,. is the cut-off frequency of the half-pass
filter.
Bearing in mind (Fig. 3 of previous instalment)
that we required f,,. to be 0.8 of f,,,, we get
I

Crp 1.6m0.8f;, R
8

————(approx.) .. oo 80

ForR (approx.) ()
From the above it will be seen that we have now
got all the condensersin the
low-pass filter the same and
all the condensers in the

high-pass filter equal to and
double the value of those in

£\ Fig. 17. Measured attenua- the low-pass filter. This
-4 tions for various capacitor was another important
-8 scSting oMot ijaidiotiskalichey reason in the choice of these
filter as in Fig. 15, ; 0™ o
- particular values of “a
as it means that standard
- 16 condensers can be used
B o throughout, the only differ-
ence between high- and
u = f [} ﬂ_’r'ﬂk\ ¥ low-pass filters being that
_28 —8 J o o e, o each condenser in the for-
db I Al Y = S o mer is built by putting two
=32 L 2 condensers in parallel.
-3 —ls £ - The above completes the
Al -3 \ i design considerations for
b db \ the high-and low-passfilters
441\ K except to give an idea of
ol \ \ P ( _29 ‘ I practical values. If a
i \ \ \ ‘ l commercial o0.0005uF
-52 \ \ e ganged condenser is made
" / \ —36 the basis of the design, then
I ’ putting C,, = 0.0005 uF
60 =4 when f,,, = 600 kc/s in
64| I \ 44 equation (3), we get R =
n 400 ohms at 600 kc/s.

-48
o6 07 0809 10 12 I'4 16 1820 05

mc/s

o4 03
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As already explained, a
mcfs
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Fig. 18.

mediate-frequency filter for
settings.

Fig. zo.
seen from the back.

Fig. 21, The three
main assemblies.
(Left) the i.f. filter,
showing the ten
fixed capacitors
(air-spaced  trim-
mers are used for
convenience) and
the eight variable

condensers  (four
“ split stator ”’
condensers  were

used for conveni-
ence) connected by
gears. (Centre) the
screened coil
assembly and
(right) the r.f.
filter showing the
wire and drum
drive.

WIRELESS WORLD, NOVEMBER 195U

I 1 suitable mean terminating resis-

\ v\“ tance would be this value mul-
tiplied by +/2.5, i.e., 650 ohms.
\ A The circuit of the above filter
\ is given in Fig. 15, its calculated
characteristic is give1 in Fig. 16

and its measured characteristic

at various points on the medium-

wave band is given in Fig. 17.
The above is a typical r.f. filter.

=~ 40!

The i.f. filter follows on similar

S
S0 100 1000 10.000
FREQUENCY (c/s)
Fig. 19. Overall a.f. response of

various

the receiver for various positions
of the variable i.f. filter.

Measured characteristics of variable inter-
capacitance

Practical layout of a filter-tuned receiver as

lines but from consideration of
component values and in order to
work at a suitable intervalve
impedance, it is designed with
a characteristic impedance of
12,000 ohms. In addition the con-
densers are not made completely variable, but consist
of a fixed portion and a 10 per cent variable portion :
further the variable portions in the high- and low-pass
sections of the filter are connected in opposition
in such a way that the cut-off frequency of the one
rises as the other falls and finally the ratio of the
high- and low-pass variable condensers is chosen to
be such that for any movement of the condensers
both filters change their cut-off frequency by the same
amount in cycles per second.

Overall A.F. Response

The heasured characteristic of this filter for various
positions of the condenser shaft is shown in Fig. 18.
(The dotted curve represents the characteristic of a
sharply-tuned circuit which is in the ' magic eye
circuit and enables the receiver to be tuned to the
centre of its i.f. characteristic—an important require-
ment in such a receiver as this.) The audio-frequency
response of the receiver for various positions of the
i.f. condensers is shown in Fig. 19.

In its simplest form the practical design of such a
receiver is shown in Fig. 20 which is a back view. [t
contains five sub-chassis namely :-

(1) The decoupling resistor and
condenser assembly.
2) The valveholder assembly.
) The r.f. filter assembly.
) The screened coils assembly.
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The last three assemblies are shown removed in
Fig. 21 which indicates the method of ganging the
condensers in the r.f. and i.f. filters. In the former
case a wire and drum drive is used, and as two of the
condensers are above earth potential they are mounted
on a sheet of Paxolin and the drums are made of
ebonite : no difficulty is experienced in ganging the
condensers if the grub screws in the drums are tightened
when all the condensers are maximum. The con-
densers are not likely to get out of gang if snitable
wire is used, but if they should they can quickly be
re-ganged by slackening off the grub screws, setting all
the condensers to maximum and then retightening the
screws.

In the case of the i.f. filter, air dielectric trimmers
llave been used for the fixed portion of the capaci-
tances and the variable portions are coupled together
by means of gears, though a wire and drum drive
could equally well have been used.

Space has precluded giving complete details of the
receiver design but it is hoped that enough has been
given to show the general lines of approach. The
resulting receiver has much to recommend it, par-
ticularly its relative freedom from noise and its
variable i.f. filter, which can be adjusted con-
tinuously and without introducing clicks or noise of
any kind until the best position is found. It is,

Fig. 22. Front
view of receiver.

however, a complicated design and cannot be built
without adequate test equipment. Furthermore,
when built it is still only a compromise solution. In
the author’s opinion, it is the best compromise possible
in modern listening conditions.

HOUSE OF COMMONS S.R.E.

reinforcing system in the new Chamber of the

House of Commons this low-intensity installa-
tion is of particular interest in that it has been designed
to ensure that all members can hear and, if desired,
be heard without having to leave their seats.

To achieve this a large number of low-intensity
loudspeakers have been installed in the woodwork at
the back of the seats—one unit for two members—and
six uni-directional microphones have been suspended
from the ceiling over the front benches and three each
side, mounted on cantilever arms, over the back

APART from the general interest in the sound

Loudspeakers behind bronze grilles in the carved oak rail
above members’ seating in the new House of Commons.
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benches. The selection of the microphones during
debates and the general supervision of the installation
is undertaken by an operator in a cubicle overlooking
the chamber.

To obviate ‘““howl” caused by acoustic feedback
when microphones and loudspeakers are in close
proximity, the reproducers are arranged in groups
which are co-related with the pick-up area of the
microphones. When a microphone is brought into
circuit the reproducers in the immediate vicinity are
muted and in certain cases the input to those in
adjacent areas is attenuated.

The main equipment comprises fourteen micro-
phone pre-ampifiers with stand-by units. After pre-
amplification, frequency and volume correction, the
signals are passed through a ‘‘ buffer”” amplifier to
raise the level sufficiently to energize the power ampli-
fiers. There are eighteen of these, plus spares, and
each one provides power for one loudspeaker zone, the
input to which is connected through two relays and
attentuators to provide, automatically, the correct
degree of muting or volume reduction associated with
the microphone employed in each particular zone.
Separate amplifiers are provided for operating db
volume indicator meters, which provide visual indica-
tion of output signals at the main operating position
and at the alternative control position below the floor
of the House. A periscope is provided at this position
to enable the operator to view the chamber and select
the appropriate microphone.

In addition to the microphones and loudspeakers
already referred to there is a microphone above the
Speaker’s chair and another on the Table of the
House. It should be pointed out that the reproducers
on the tables in the Press Gallery and in other galleries
are operated at a constant level.

The entire installation was undertaken by Tannoy
Products (Sound Rentals, Ltd.).
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WORLD OF WIRELESS

International Vision

Exam. Results <

European Television

LETAILS of the standards drawn

up by the Television Study
Group of the International Radio
Consultative Committee (C.C.I.R.),
following the investigation of
systems at present in use in brance,
the U.S. and the U.K., have been
published by the European Broad-
casting Union, and we give below a
summary of them:—

The width of the channel is to be
7 Mc/s (U.S. standard is 6 Mc/s and
the British 5Mc/s) with the vision
carrier 5.5Mc/s below the sound
carrier—in this countrv, of course,
it is 3.5Mc/s below.

There are to be 625 lines per pic-
ture with interlaced scanning. The
line and frame recurrence frequen-
cies are 15,625 ¢/s and 50 c/s, re-
spectively. The British line fre-
quency is 10,125 c/s. The aspect
ratio of the picture is that now used
in this country—4:3, horizontal to
vertical.

The lower sideband of the vision
channel is to be partially suppressed,
and, as in the U.S., negative modu-
lation will be used. The pedestal
level (normal black level) will be
represented by a definite carrier
level independent of light and shade
in the picture, and this will be
transmitted at 75 per cent—with a
tolerance of +2} per cent—of the
peak carricr amphtude. Peak white
will be at least 1o per cent of the
full carrier amplitude.

It is recommended that frequency
modulation be used for the sound
transmission. No reference is made
in the recommendations to the
polarization of the transmissions.

H.F. Broadcasting

WHEN the Hague Radio Con-
ference, due to have opened
in September, was called ofi (see
page 318, September issue) the dele-
gates to the International High-
Trequency Broadcasting Conference,
which had been in session, first at
¥lorence and then Rapallo, since
April 1st, decided by 39 votes to
13 (with 4 abstentious) to conclude
their deliberations. This was on
August 1gth. The main reason for
discontinuing all work on pre-
paring a plan for h.{. broadcasting
was that such a plan, based on the
new bands allocated at Atlantic
City (1947), could be implemented
only if another Conference, such as
that planned for the Hague, made
available other frequencies to the
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Standards

Training Opportunities

services at present occupying these
bands.

The Conference was convened to
draw up plans for the allocation of
frequencies (between 3.95 and
26.1 Mc/s) to the world’s short
wave broadcasting stations on the
hasis of time sharing and simul-
taneous channel sharing. These
plans were hased on the various
phases of the sun-spot cycle.

Being unable to produce the
plan envisaged, the Conference, at
its final meeting, made a number
of recommendations which arc in-
cluded in the September 15th issue
of the European Broadcasting
Union Bullelin. To encourage the
use of the higher frequencies for
broadcasting and thereby reduce
the congestion in other sections of
the h.f. band, it is recommended that
the frequency coverage of receivers
should be extended to include the
upper limits of the band.

Servicing Examinations

HE result of the first Television

Servicing Certificate examina-
tion held last May by the Radio
Trades Examination Board, which
was restricted to the London area,
shows that of 30 entries 16 passed
and 12 were referred in the prac-
tical examination. Of the 264 can-
didates who entered for the Radio
Servicing Certificate examination,
also held in May, 137 were success-
ful and 45 were referred in the
practical tests.

Application forms for the next
examinations, to be held in May,
1951, may be obtained from the
R.T.E.B., 9, Bedford Square, Lon-
don, W.C.1. The closing date for
entries for the Television Certificate
is January 15th and that for the
Radio Certificate is February 1st.

Frequency Control

’I‘HE need for a simple method of
quoting irequency stability was
stressed by C. F. Booth, the new
chairman of the I.LE.E. Radio Sec-
tion, in his inaugural address on
““The Evolution of Frequency Con-
trol.”” A proposed method, that he
felt was worthy of consideration, is
to express frequency stability in
terms of the common logarithm of
the reciprocal of the trequency varia-
tion when the latter is expressed as
a fraction ; for example, an oscillator
subject to [requency variations of
1 in 10* would have a stability of 6
stability units, or, say, 6 S.U.
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Short-Wave Broadcasting «

R.T.E.B.

Television Relay Service

Technical Experience
Abroad

OF the 1,672 University and Col-
lege students who, through the
International Association for the
IIxchange of Students for Technical
Experience, gained experience in in-
dustry overseas during the summer
vacation this year, 353 were from
Great Britain, 204 from France, 197
from the Netherlands and 184 from
Sweden. Twelve countries, includ
ing, for the first time, the U.S.A.
and Germany, took part in the ex-
change scheme. Great Britain and
Sweden headed the list of countries
receiving students with an intake of
368 and 344 respectively.

The third Annual Report of the
Association records that there was
an increase of 436 on the exchanges
made in 1949. About a dozen British
radio firms received overseas stu-
dents under the scheme.

Particulars of the Association,
which, it is stressed, organizes these
exchanges on a reciprocal basis, are
obtainable from the General Secre-
tary, J. Newby, Imperial College,
South Kensington, London, S.W.7.

B.B.C. Changes

OLLOWING the much-talked-of
resignation of Norman Collins as
Controller of 13.B.C. Television, the
politics of which we will not enter
into, George Barnes, who has been
B.B.C. Director of the Spoken Word
since the creation of the post in 1948,
has been appointed to the new post
of Director of Television. Norman
Collins has stated that he has left the
Corporation because of the principle
which was being adopted in the
development of television—its mer-
ger ‘‘into the Colossus of sound
broadcasting.”’

T. W. Chaliners, Controller of the
Light Programme, has been seconded
for three years to become head of the
new Nigerian Broadcasting Service
(see ‘‘In Brief’’) and has been suc-
ceeded by Kenneth Adam.

Electronics Scholarships

O meet the growing need for
technicians in the research and
design sections of E.M.I. a scholar-
ship scheme for a special four-year
course in electronics has been pro-
vided by E.M.I. Institutes.
The scheme provides for a grant
of £50 p.a. to each successful appli-
cant towards the £400 course and a

399


www.americanradiohistory.com

maintenance grant of at least £50
p-a. Candidates, who must be be-
tween 16 and 18 years of age, and
preferably of Higher School Certifi-
cate standard in science, must enter
the company’s service for four years
after the satisfactory completion of
the course.

Application forms and particulars
of the course, which provides for
three years at the Institute and one
year's practical experience in the
company’s factories and workshops,
are obtainable from the Principal,
E.M.I. Institutes, 10, Pembridge
Square, London, W.z. The first
course commences on January 17th.

It is stated that, in normal circum-
stances, students will receive a de-
ferment from National Service during
the period of the course.

News in Morse

SINCE the publication of the

schedule of the morse transmis-
sions of the London Press Service in
our May issue, a number of changes
have been introduced, and we give
below a revised list. In addition to
the morse transmissions listed, the
speed of which is between 20 and
27 w.p.m., a large number of
bulletins are transmitted by Hell-
schreiber.

Freq.
G.M.T. call (Mc/s) | Areas
[ 0030—0130§ ... | MIK 0.725 | 1
| GPJ 10.885 | 2
| 0045—-0230% .. | MIK 9725 | 1
, GPJ 10.885 | 2
| 013002305 .. | MIK 9.725 | 1
GP] 10.885 | 2
| 0130—0300* .. | GDI 7.780 | 3
GAH 8.065 | 4
| 0130— 0300 ol GexX 8.920 | 5
0045—1045* ... | GCV | 19.365 | 6, 8.
| 1100-1200 ... | GCV | 19.365 | 6, 8.
1115—1215{ ... | GAG | 17.105 | 7
12001300 ... | GCF | 19.005 | 5
12151315t .. | GAG | 17.105 | 7
1600—1700¢ . | GCF | 19.005 | 6
GBI 10.865 | 6, 8.
1600 1800* GIB 11.980 | 7
1700— 18001 GBI 10.865 | 6
1815— 1930 GBG 9.395 | 7
GBI 10.865 | 6, 8.
! 1845—1945% . | GIM | 12957 | 3
GBO | 13.665 | 4
1945— 2215% .| 6DT 8.925 | 6, 8.
GBG 9305 | 7
2045— 2200% | GBG 9.396 | 7
GDT 8.925 | 6, 8.
2100—2200* ... | GBO | 13.665 | 5
2251—0030% .. ‘ GPX | 11645 [ 1
GPJ 10.885 | 2
2330— 0030+

=
&=
w
@
S
I o

* Weekdays only.
t Sundays only.

§ Mondays only.
1 Mondays and Saturdays only.
iI Alternate Fridays.

The number in the fourth column
of the table denotes the area for
which the transmissions are des-
tined: 1, N. America; 2, S.
America; 3, Distant Europe; 4,
Middle East; 5, Africa; 6, N.E.
Asia; 7, S.E. Asia; 8, Australasia.

There is no restriction on the re-
ception of these transmissions,
which are radiated by Post Office
stations, and the use of their con-
tents outside the United Kingdom.
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National Exhibition

THE Radio Industry Council has
announced the date of next
year’s National Radio Show—August
28th to September 8th. As already
stated, the show—the 18th in the
series—will be at Earls Court, Lon-
don, and not Olympia, so that the
well-established title Radiolympia
will not be applicable.

Greenwich Time Signal

MEAN time signal is now being

transmitted twice daily from
the Royal Greenwich Observatory,
Abinger Common, Surrey, in addi-
tion to the present rhythmic signal.
The schedule is:—

a.M.T.
hm s
09 54 00
to 09 54 45 Preambdle: * GBR GBR TIME "
(4 times) followed by tuning dash.
09 55 00
to 10 00 00 Mean tims signal : Seconds dots,
lengthened to dashes at the
minutes.
10 01 00

to 10 06 00 Rhythmic signal : Dots spaced 61
to the minute, lengthened to
dashes at the minutes.

10 06 05
to 10 06 15 Twuning dash.

This sequence is repeated from
1754 .

The morning transmission is
radiated by GBR, 16kc/s; GIC,
8,640 ke/s and GIA, 19,640kc/s,
and the evening transmission by
GBR, 16kc/s; GIC, 8,640 ke/s and
GKU3, 12,455kc/s.

The duration of each dot is
approx. o.1 sec, and that of the
dashes. at the minutes is approx.

0.6 sec. The beginning of each dot
or dash is the timing reference
point.

Hotel Television

TELEVISION relay service has

been installed in each of the
940 bedrooms in the Cumberland
Hotel, TLondon, W.i. The hotel
was already equipped with an a.f.
distribution system giving a choice
of four programmes, and the same
wiring is used for television.

A four-element aerial is employed
on the roof of the building to mini-
mize the pick-up of interference
and its output is fed to seven am-
plifiers, of which one is a spare.
With a maximum gain of 55 db they
provide an output of 2V r.m.s. in
75-ohm feeders.

The audio wiring of the hotel is
carried out in 63 vertical ducts each
feeding about 16 rooms. The r.f.
television signal is fed by 75-ohm
balanced cable to the tops of these
ducts, each amplifier feeding g-12
ducts. They are there connected by
resistance hold-off pads to the audio
wires which are used in a quad
phantom circuit. A A/4 stub is
connected a quarter-wavelength be-
yond the junction to prevent r.f.s.
passing back to the a.f. source.

Resistive stopper pads are in-

cluded at the loudspeaker for the
audio channel to divert the tele-
vision r.f. signal to the outlet
socket. Standard television receivers
are used and the hotel charges 3s a
night for the service.

he equipment was installed by
British Relay Wireless. )

Television Components

IN preparation for the expected
demand for television receivers
when the projected stations open
in  Montreal and Toronto, the
Canadian Government has autho-
rized the release of U.S. dollars
to fifteen Canadian set manufac-
turers for the purpose of buying
components in the U.S.A. Atten-
tion having subsequently been
drawn to the availability of tele-
vision components in the U.K., the
Canadian Department of Trade and
Commerce has agreed, in principle,
that where practicable the com-
ponents should be secured in this
country. British  manufacturers
who are represented in the
Dominion, and wish to bring their
components to the notice of the
Canadian set manufacturers, should
send catalogues and price lists in
duplicate to E. J. McWilliams,
Assistant Director, Emergency Im-
port Control Branch, Department
of Trade and Commerce, Ottawa.
Firms without agents in Canada
may like to use the services of the
Board of Trade to secure representa-
tion, in which case communications
should be sent to the Commercial
Relations and Export Department,
Thames House North, Millbank,
London, S.W.1, quoting reference
C.R.E. 5902/50.

IN BRIEF

Consol.—The second edition of the
Ministry of Civil Aviation publication
“* Consol—A Radio Aid to Navigation "
(M.C.A.P. 59), which has been pub-
lished by H.M. Stationery Office.
price 1s 6d, contains complete details ot
the service and coverage of the exist-
ing Consol stations at Bushmills,
Stavanger, Lugo and Seville and also
of the service to be provided by the
new station at Plonéis, near Quimper,
Finistere (France), which will be
brought into use in the near future.

Amateurs and Distress Calls.—In con-
trast with the facilities provided by
American amateurs for a network of
stations in cases of emergency, such
as forest fires, floods, etc., which were
tested during a recent nation-wide exer-
cise, the Ministry of Transport has de-
clined the offer mnade by the Radio
Society of Great Britain for British
amateurs to place themselves at the
disposal of the appropriate authority
for receiving distress messages from
vessels at sea.

M.F. Air Navigation.—It is pointed
out by the Ministry of Civil Aviation
that, while every effort is made to
assign to m.f. navigational facilities tre-
quencies from the aeronautical bands
(255 to 285 kc/s and 315 to 405 kc/s),
it is not always possible to do so be-
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cause of the congestion within those
bands. Use is, therefore, made of
broadcasting stations as non-directional
beacons and of other non-directioaal
beacons operating an frequencies out-
side the aercnautical bands but within
the limits of 200 to 1,750 kc/s.

Netherlands F.M.—According to in-
formation issued by the European
Broadcasting Union, the Netherlands
Government is planning the erection of
a netwaork of 12 {.m. stations operating
on frequencies between g2.5 and 94.7
Mc/s.

Suppressing the ignition system of
motor vehicles is dealt with m one of
the chapters of the fourth edition of
* Automobile Iilectrical Equipment,”’
by A. P. Young and L. Griffiths, which
is issued by our Publishers for our
associate journal Anfeniobile Engineer.
This 386-page book, which deals ux-
haustively — with  clectric  lighting,
starting and ignition as applied to the
internal combustion engine, costs 25s.

Multitone.—The results of investiga-
tions, using the "~ Optimeter,” in the
volume requirements of five hundred
hearing-aid users are given in the
article “ How Loud Should I Listen?”
included in the first issue of
Hearing Aid News which will be issued
at irregular intervals by the Multitone
Electric Co.

Hearing Aids.—The National Insti-
tute far the Deaf has issued a booklet,
No. 481, giving approved lists of manu-
facturers and supgliers of hearing aids
in the United Kingdom. Makers of
mechanical as well as electronic aids
are listed and these supplying group
hearing aids are indicated.

Christmas lectures '‘adapted to a
juvenile auditory,” which will again be
given at the Royal Institution this year,
will be on ** Waves and Vibrations,” by
Prof. E. N. da C. Andrade, D.Sc.,
F.R.S. This 1215t course of six lectures,
the fee for which is 10s bd tor children
between 10 and 17 years of age, will be
given on December 28th and 3oth and
January 2nd, jth, 6th and gth at 3.
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¢ The Use of Radar at Sea’ is the
provisional title given to a textbook on
the operational use of marine radar,
which is in course of preparation by
the Institute of Navigation. The book
will contain contributions by twelve
authors and will deal with every aspect
of the subject. This is announced in
the annual report of the Institute for
the vear ended June 3oth, 1950, in
which it is reported that the member-
ship is now over 1,100,

“ Decca News' is the title given to
the recently introduced journal of the
Decca Navigator Company, which at
present is issued bi-monthly. Descrip-
tive articles on both radar and Decca
Navigator installations are included.

Post-graduate Training. — Twenty-
eight university graduates and tech-
nical college students recently com-
menced a special training course at the
New Southgate Works of Standard!
Telephones and Cables. The course,
which lasts a year and is the fourth since
the commencement of the company’s
present postsgraduate training scheme,
is designed to provide opportunitics for
candidates to relate their theoretical
and practical training to the whole field

of activities within the Standard
organization.
Convention Cancelled.—The Radio

Section of the [.LE.E. had proposed to
hold a convention covering ‘' Current
Researches in Electron Valves’ during
the Festival of Britain, but having been
advised that to hold such a convention
in prevailing circumstances niight not
be in the National interest, 1t has been
decided not to proceed with the arrange-
ments.

Interference Suppression.—The tele-
vision-conscious  motorist who fits
Lucas suppressors to his car ignition
system will be easily identified by a
transparency bearing the words ‘‘ This
car has been suppressed,” which is
being fixed to windscreens. At both
the recent Motor Shows in London the
firm demonstrated the effects on tele-
vision reception of suppressed and un-
suppressed car ignition systems
which, according to the Radio
Industry Council, are respon-
sible for 85 per cent of the in-
terference caused. Lucas have
recentlv produced a prototype
of a distributor incorporating
a carbon brush of resistive
material which acts as a sup-
pressor.

Nigeria, which at present
relies on a wired-wireless dis-
tribution system for radio pro-
grammes, is to be served by
six broadcasting stations to be
erected at a cost of about
£350,000, which is being shared
by the Nigerian Government
and the U.K.

COMET RADIO.—The
Marconi radio installation
in the de Havilland
“ Comet " jet air liner. The
equipment shown includes
intercom. units, direction
finders (duplicate control
units for which are in the
cockpit) and high-power
transmitters.
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Instrument Show.—Scientific and in-
dustrial instruments are to have an
exhibition of their own in London next
year. Among the supporting organiza-
tions of the exhibition, which will be
Leld at Olympia from July 4th-14th, is
the Scientific instrument Manufacturers’
Association.

Television in Industry.—The use of
television to permit the remote observa-
tion of dangerous industrial processes
was recently demonstrated when the
English Electric Co. employed it to show
the operation of high-power switch

gear. Standard  405-hne  Marconi
apparatus was used.
Blind Technicians.—The Report of

the National Institute for the Blind
records that an experimental training
scheme has been arranged with Electric
and Musical Industries to ascertain to
what extent the blind can be instructed
to undertake receiver repairs. This has
necessitated the provision of circuit
diagrams in relief and Braille-calibrated
test equipment.

¢ Broadcast News,”” which is pub-
lished by the Radio Corporation of
America and is devoted almost entirely
to descriptions of transmitting equip-
ment for sound and vision, is now
available to subscribers in this country

from RCA Photophone, 36, Wood-
stock Grove, lLondon, W.r2. It 1is
published at two-monthly intervals

and the subscription rate is f£2 for
twelve issues.

Vox Populi.—The International
Short-Wave Club has announced the
result of a census taken among its
members in all parts of the world to
ascertain the most popular short-wave
broadcasting  station. Leopoldville
(OTC) comes first with 0Gog votes,
Radio Australia second with 446 and

Switzerland third with 435, followed
by Canada {419), B.B.C. Overseas
Service (g01), Hilversum (388), The

Voice of America (380) and many other
stations with fewer votes

Sound Letiers—magnetically re-
corded messazes on metallized paper
tape—nave been introduced by the
Welfare Council of the Norwegian
whaling flert for use by the men work-
ing on the factory ship and their
relatives They are regularly flown
to and from the Antarctic whaling
grounds.

B.I.F.—Next year's DBritish Indus-
tries Fair will be held from 3oth April
to 1ith May, at Olympia and Earls
Court, London, and Castle Bromwich,
Birmingham.

Institute of Physics announces an in-
crease in its membership of some zoo
during 1949.

Airborne  Television.—A  Marconi
image-orthicon camera and 3o-watt
‘“guitcase '’ transmitter were used by
the B.B.C. for the first television broad-
cast from the air which was radiated
from the London and Sutton Coldfield
stations on October 1st,

BUSINESS NOTES

Rural Radio.—The Persian Govern-
ment is considering the purchase of
50,000 radio receivers for use in rural
areas. They should be  battery-
operated, six-valve sets, fitted with
‘““magic eye’ tuning and covering the
60 to 120-metre and 180 to 360-metre

bands. Interested firms should com-
municate with Esfandiar Bouzourg-
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mehr, Director, Government Propa-
ganda Department, Tehran, forwa:d-
ing details,and prices of their products.
It is statel by the Board of Trade that
it will be appreciated if copies of
correspondence are sent to the Coun-
sellor (Commercial) British Embassv,
Tehran.

R.T.S.—We understand that it is
only the stock and plant of the trans-
former business formerly operated by
R.T.S. Electronics which has been
acquired by EARL Services and to
which reference was made in our last
issue. R.T.S. are continuing the manu-
facture of the '' Motoradio”’ car set and
the * Minicomm " intercommunication
equipment.

I.LA.L.—Consequent on the with-
drawal of the R.AF. from Hargeisa

Airfield, British Somaliland, Inter-
national Aeradio, Ltd., will provide an
Airport Controller for service in the
Protectorate.

A contract for the supply of Decca
navigational radar gear to be installed
in ships of the Royal Navy has been
received by Decca. The company
states that orders to equip nearly five
hundred naval and merchant ships
have been received during the past
twelve months.

British Radar for Japan.—The first
Japanese ship to be fitted with British
marine radar equipment is a whale-oil
refinery _vessel which was equipped by
Cossor Radar prior to leaving for the
Antarctic.

Marconi Marine Radio geur, including
two transmitters, two receivers, direc-
tion finder and echometer, is being
installed in the new 28,000-ton turbiite
tanker Verena under construction
for the Anglo-Saxon Petroleum
Company. The radio-communication
and navigation equipment installed in
the new Argentine liner 17 de Octubre
has also been supplied by Marconi’s.

Trawler Radar.—Ten trawlers now
under construction in this country for
the Icelandic Government are to be
equipped with Decca radar gear, Type
150\,

Pakistan.—Seven more ships of the

Pakistan merchant fleet are being
fitted with radio equipment by the
Marconi  International Marine Com-

munication Co.. Ltd.

Plessey announce the resignation of
Wing Commander G. C. Cunningham,
O.B.E., who was the company’s com-
munications sales manager.

Aerialite, Ltd.. sof Stalvbridge,
Cheshire, announce that O. E. Trivett,
M.BritIR.E, AMIEE. has been
appointed personal assistant to the
Managing Director. Before taking up
this appointment he was concerned
with the setting up of a plastics ex-
trusion and radio factory in India in
conjunction with General Electric of
America.

Ersin Multicore Solder is heing ex-
ported to an increasing nummber of
countries; among the latest are Brazil,
Argentina, South Africa, Syria and
Mexico. In addition agents have
recently heen appointed in Iceland and
Tran.

Oldham & Son, the battery manu-
facturers, are to establish a factory
in Madras, India, which is to be
managed by Oldham & Son, India,
Ltd.
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Denco announce that, following the
recent resignation of D. W. Heightman
from the Board, A. W. Allwright has
rejoined the company as Managing
Director.

LM.R.C.—The Brazilian Navy train-
ing ship Almirante Saldanha, to-
cently refitted at Barrow, has been
equipped with m.{. and h.{. trans-
mitters by the International Marine
Radio Company. The vessel was
equipped by I.MR.C. when built in
1934.

Sobell Model 610, six-valve superhet
has becn tested by the School Broad-
casting Council for the United King-
dom and approved for use in schools.

E.E.G. Exports.—Edison Swan have
recently received orders from Spain,
Poland, Egypt and Cevlon for their
Mark II electro-encephalograph.

E. K. Cole announce that Bentley
Jones has resigned from the position of
sales manager of the company’s radio
division. He has joined Thorn Elec-
trical Industries as commaercial director
of the Ferguson television and radio
division.

Dubilier Condenser Co. announce
that F. H. McCrea, Managing Director,
is undertaking an extensive business
tour of Canada and the United States.

The Electrical Apparatus Co., of St.
Albans, announce that J. de Gruchy
has been appointed Head of the Instru-
ment Department which at present is
concentrating on the production of
moving-iron and moving-coil meters.

NEW ADDRESSES

British Standards Institution has
opened an office at 12, Hilton Street.
Manchester, 1 (Tel. Central 4856),
where a complete set of British Stun-
dards may be consulted and copiss
purchased.

Marconi’s have recently estublished
an Inspectorate at Mombasa providing
radio and radar maintenance for vessels
calling at ports in the area.

Depots are being opened by Aerialite,
Ltd., at 343, Deansgate, Manchester, 3
(Tel. BLA. 3524); and 50, Cathay, Red-
cliffe, Bristol (Tel. 26130).

Southern Radio Supply, Ltd., have
moved from 46, Lisle Street, Lon.on,
W.C.1, to 11, Little Newport Street,
London, W.C.2 (Tel. Gerrard 6653).

MEETINGS

Institution of Electrical Engineers
Radic Section.—'* Crystal Diodes,”

by R. W. Douglas, B.Sc., and E. G.

James, Ph. D., and ““ Crystal Triodes,”’

by T. R. Scott, B.Sc., at 5.30 on
December 6th.
Discussion on  “Have Post-War

Broadcast Receivers taken Full Advan-
tage of Wartime Development ?*
opened by R. B. Armstrong, B.Sc., at
5.30 on December 18th.

The above meetings will he held at
5.30 at the I.E.E. Savov Place,
London, W.C.2.

Cambridge Radio Group.—"'A Re-
view of some Television Pick-up
Tubes,’”” by J. D. McGee, M.Sc., Ph.D.,
and ‘‘The Design of a Television
Camera Channel for Use with the
C.P.S. Emitron,” by E. L. C. White,
M.A.,, Ph.D., and M. G. Harker, B.Sc.
(Eng.), at 6 on December sth at the
‘Cambridgeshire Technical College.
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North-Eastern Radio Group.—'* Elec-
tronic Counters and Some Applica
tions,” by R. B. Conn B.Sc., at 6.15
on December 18th at King's College,
Newcastle-on-Tyne.

Sheffield Sub-Centre.—'* Some Elec-
tromagnetic  Problems,”” by  Prof.
G. W. O. Howe, D.Sc., LL.D,, at 6.30
on December 13th at the Grand Hotz),
Sheffield.

North Luncushire Sub-Centre.—"' The
General Aspects of Television,” by
A. J. Biggs, Ph.D.,, B.Sc.,, at 7 on
Decemnber 20th at the Harris Institute,
Corporation Street, Preston.

South Midland Centre —'' Generation
and Flow of Harmonics in Trans-
mission Systems,”” by S. Whitehead,
M.A., PhD., and W. G. Radley,
C.B.E., Ph.D.(Eng.), at 6 on December
4th at the James Watt Memorial
Institute, Great Charles Street, Bir-
mingham.

Reading (Berks) District. — ** Tele-
vision Fngineering,” by D. C. Birkin-
shaw, M.B.E., M.A,, at 7 on Decemb-r

11th at the Great Western Hotel.
Reading.

British Institution of Radio Engineers

London Section. — Discussion  on
‘“Progress in Loudspeaker Design,"”
opened by R. L. West, B.Sc., at 6.30
on December 15th at the London
School of Hygiene and Tropical
Medicine, Keppel Street, Gower Street,
W.C.1.

North-Eastern_Section.—'* A Survey
of Television Development and its
Problems,” by H. J. Barton Chapple,.
B.Sc., at 6 on December 13th at Neville
Hall, \Westgate Road, Newcastle-on-
Tyne.

Scottish Section.—Vacuum Engin-
eering Applied to Electronics,” by D.
Latham, B.Sc., at 6.45 on December
7th at Heriot-Watt College, Edinburgh.

North Western  Section.—'* High
Iidelity Reproduction,” by H. J. Leak,
at 6.45 on December 7th at the College
of Technology, Manchester.

British Sound Recording Association

““The Application of Magnetic Coat-
ings to Film Stock,” by G. F. Dutton,
Ph.D., DI.C, at 7 on December 6th
at LI Studios, Ltd., 3, Abbey
Road, St. John’s Wood, London,
N.W.8 (Joint Meeting with the British
Kinematograph Socicty).

‘Modern Recording Technique,”’ by
C. E. Watts at 7 on December 13th at
the Central Library, Guillhall, Ports-
mouth.  Demonstrations from 5 p.m.
(Joint Meeting with the Institution of
1clectronics).

“The Crystal Pickup With Particu-
lar Reference to Long-Playing
Records,”” by S. Kelly at 7 on Decem-
ber zoth at the Royal Society of Arts,
John Adam Street, London, W.C.2.

Television Society

Engineering  Group. — ** Television
Transmission for the Amateur’ by
M. Barlow (Hon. Sec. British Amateur
Television Society), at 7.0 on Decemn-
ber 14th, at the Cinema Exhibitors’
Association, 164, Shaftesbury Avenue,
W.C.z.

Institution of Electronics

Midlands Branch.—'' Electronic In-
struments for Temperature Measure-
ments and Control, and for Safegnard-
ing Combustion,” by H. A. Stevenson
and C. Smith at 7 on December s5th
at the Warwick Room, Imperial Hotel,
Temple Street, Birmingham, 2.

WIRELESS WORLD, NOVEMBER 1950


www.americanradiohistory.com

Tolerances

“CATHODE RAY” Explains How

OMEONE has written to me to ask: what about
tolerances ? And to make his point clear he
proceeded to fire a number of diverse examples

in rapid succession. Some of these concerned com-
binations of resistors, and hc ended by asking “Ts
there a ‘tolerance arithmetic’ for simple serics,
parallel networks ?”’  To tell the truth, 1 hadn’t
given the matter much thought, but after having
done so I can answer with a definite ‘ yes.”

The subject of errors, even if confined to the field
of measurement, is a very large one, and to the
mathematically-minded a very attractive one. Large
and excessively learned books have been written on
it. But they concentrate on the question of probable
error, which must be clearly distinguished from
maximum error or, as it is called in engineering,
tolerance. The tolerance is so important in connection
with radio components that the colour code applicable
to them has one unit devoted to indicating it.

So when one buvs even such a simple thing as a
resistor one must be prepared to answer the question
“ Yes, sir; what tolerance ? ’"—or look a fool. It
is not merelv an academic question; it has more
to do with the price. apparently, than anything else.
The reason lies in the fact that the manufacture of
resistors {of the ordinary composition type) is rather
like shooting at a target from a considerable
distance. The resistances no more come out all
exactly the right value than all the bullets go through
a single hole exactly in the centre. In the absence
of any special trends, the distribution of bullets
relative to the centre of the target, and of resistances
relative to the nominal value, is found to follow what
is referred to in the learned books as a normal (or
Gaussian) error curve, Fig. 1. Over a narrow range
on each side of the nominal value the quantities are
distributed almost evenly. Those falling within 59,
of the nominal value are picked out and marked
“ 4 59. From the remainder, those falling within
109, are picked out and marked “ 1 109%."
Similarly for the + 209,. Those not within 209,
of one nominal value come within 209, of another
nominal value and can be marked accordingly. So,
on this plan, buyers of - 109, resistors are unlikely
to find them within 59, and the usual assumptions
made by the ‘‘ probable-error * school of thought
fall down.

1f all were offered at the same price, the makers
would have no sale for the 109, and 209, stocks, so
the prices are graduated to equalize the demand.

Generally one does not buy a resistor as a self-
contained unit, to be preserved for ever in complete
isolation. It is intendéd to be used in conjunction
with other components, to achieve some desired
result. Even if it is wanted as a single fixed standard
of resistance, the ultimately important matter is not
the maximum error in that resistance but the error
in the results of measurements based on it. So one
ought to have a clear idea of how tolerances in
components affect the maximum possible error in the
final result. Tt is because I suspected that one does
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and Errors
They Add Up in the Final Result

not have this clear idea that the subject struck m«
as being just the thing for considering here.

The sort of question one ought to be able to answer
can be indicated by an example : We want to pass a
current of 50 mA 4- 7}% from a 200-V supply and
we have a 6.8kQ resistor with a tolerance of 5%.
This resistance is too high, because what is wanted
is 4kQ; but a 10kQ in parallel would do the trick
(within about 19%); what tolerance can this 10kQ
be allowed ?

Series Combinations

Tet us, then, tackle resistance networks, or at any
rate those whose overall resistance can be calculated
by the two simple principles of series and parallel
addition. Before starting there are one or two
things we ought to be quite clear about.

When a resistor is marked “ 200Q = 109, {read
as ‘“ 200 chms plus-or-minus 10 per cent ") it means
that if its actual resistance is anything between
1800 and 220Q vou have to be satisfied ; but if it is
outside those limits you can claim your moucy back.
Dimensions in engineering drawings are sometimes
marked with unequal positive and negative toler-
ances ; but we shall exclude them, or (if you insist)
alter the main dimension so as to divide the tolerance
equally. We make this assumption so that we can
simplify our calculations by using. - signs for all
tolerances, except where a positive overall error is
contributed to by a negative tolerance, as for example
in the effect of shunt resistance on meter current.

If we had beeun interested in probable errors we
would have had to take account of the fact that when
two quantities are combined, each having random
variations from the nominal value, there is a lucky
chance that the errors will tend to cancel one another
out, as well as the unlucky chance that they may
add up. So the most probable error is less than the
sum of the two. But here we are taking a sternly
engineering attitude, leaving nothing to chance, and
(whatever we may secretly hope) being prepared for
the worst. So we shall assume in every case that the
tolerances combine in the worst possible way.

If in an unguarded moment one were to be asked

3

COMPONENTS

NUMBER
Of

0

-— —

DIVERGENCE FROM CORRECT VALUE

Fig. 1. If the components in a very large batch are
arranged according to their departure from the
nominal value, their quantities tend (theoretically) to
follow a curve something like this.
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about the overall tolerance when two equal 4 59,
resistances are connected in series one might (without
thinking) answer “ 4 109% * But this would be
confusing percentages (or proportional errors) with
absolute errors. If the two resistors were each 1,000Q,
cach would have a tolerance of 50, so the tolerance
in the combination would be 100Q, it is true. But
relative to the resistance of the combination, 2,000,
this would still be 59%,. One can go further and say
that in any combination of resistances having equal
percentage tolerances the overall percentage tolerance
is the same as that of the components. The proof,
if one is wanted, will emerge as a special case of the
less obvious problem of any-value tolerances.

This problem can be solved by at least three
methods : by common sense, by simple algebra, and
by diff rential calculus. I am leaving out of account
a fourth method—Dby arithmetic—because that solves
only one example at a time, and I assume that
anybody reading this article is more interested in
getting to the root of the matter.

The common-sense method is to argue that in a
combination of any number of resistors in series the
tolerances in ohms add up together, just like the
nominal resistances, but when they are expressed as
percentages of the whole combination they aff>ct it
only in proportion to the individual resistances.
For example, if a 209, resistor comprises one quarter
of the resistance of the combination, its contribution
to the overall tolerance will be one quarter of 209%,.
Similarly for the other resistors.

Simple algebra reaches the same result by denoting
the resistances by symbols and subjecting them to
the ordinary arithmetical operations. Suppose there
are two resistances, nominally R, and R, (Fig. 2),
and their respective tolerances, expressed in the
same units as R, and R,, ave », and »,. The cor-
responding percentage tolerances, p;, and p, are
therefore 100 7,/R; and 100 7,/R,. The nominal
value of the combination, which we shall d:note by
R, is of course, R,+R,; and according to the rules
we have just laid down the tolerance of the combina-
tion (call it ») is »,+r,. What we want to find is
p, the percentage tolerance of the combination.
It is, of course
1007

R
- 00(’1+7 )
R, f—R
Since p, = 1007,/R,, ¥, must be p,R,/100. So

roo( P21 Paks)
p = 100 100
" R,+R,
_ pREPR,
T R,+R,
If we had had three resistances, it would have been
1} PRy +pRe+p3Ry
P =T RIRIR,

and so on.

This just puts in symbols what we have already
said in words. Perhaps this would be made clearer
if we rewrote the formula thus :

Pz

R
etc. Example T A 200-0;{;10% resistor is connected
in series with a 500-Q 459, resistor; what is the
overall percentage tolerance and the contribution
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Fig. 2. Two resist-
ances in series, the
nominal values being
indicated by capital
letters and the toler-
ances by small.

The first contributes 10 X 200/700
the second 53X 3500/700 = 3.57%;

ot each resistor ?
=2.86%, and
total 6.439%.

As a matter of fact it is rather silly to give this
answer to two decimal places, because the resistor
sorters certainly do not work to that degree of pre-
cision. Another reason is that in genexal the accep-
‘ted methods of calculating tolerances are only approx-
imate. As it happens, however, this simple case
of adding two quantities is an exception, thanks to
the custom of reckoning tolerances relative to the
nominal values. You can check this by taking an
extreme case : suppose the tolerance of thes 200-Q
had bzen 19, and that of the 500-Q had bzen 609,
Then with positive errors the components would have
been 202Q and 800Q respectively, so R, would
have been nearly four times R;. With negative
errors they would have been 198Q and 200Q,
making R, and R, almost equal. So it would seem
as if the proportions in which each error contributed
to the overall result would be greatly influenced
by the errors themselves. And so they would, if they
were reckoned on the actual values, of if the errors
interacted on one another (as would be indicated
if there were terms containing both p; and p,).
Check it with the example if you like ; the maximum
error (positive or negative) is 302, "which relative
to the nominal value of the combination (700Q)
is 43.15%. The calculated contributions are 1 X
200/700 = 0.29%, and 60 X 500/700 = 42.86%, which
add up to 43.159%,.

But what about the diff>rential calculus method ?
In this case it off:rs no advantagzs whatever; in
fact, it only tells us what we have already accepted
as obvious, namely that » =7, 4-7,. But it is quite
otherwise with more complicated cases, which by
simple algebra are wusually unbearably tedious.

And Now in Parallel

Even such an apparently simple situation as two
resistances in parallel is bad enough. The nominal
value R, according to the well-known formula, is

RR,
R,+R,
leads to a positive error in the combination, so +
signs throughout are in order, and the maximum value
of the combination is

Rty (Ry+ry) (Ry+7y)
(R +7,) + (Ry+7,)
and » is obtained by subtracting R from this. As
before, p =1007/R. Now you can go ahead and work
it out, on the same principle as for resistances in
series. But make sure you have plenty of paper!
The result, in spite of a considerable amount of
boiling down and tidying up, is the rather unpleasant

PR +28) 4 pury (14 L1)

We can see that a positive error in either

00

Rx+ L) + Rix+ L)

But provided that the tolerance percentages are
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reasonably small, one can get a sufficiently good
approximation by neglecting them where they are
divided by 100 ; thus:
P —~ @2-”-?211!
- O Ri+R,

This is rather interesting, because it is the same
as for resistances in series, except that each tolerance
contributes in proportion to the other resistance.
Which fits in with common sense, beccause if 100Q
is shunted by 10,000 Q the 100- Q resistance is thereby
aff-cted only very slightly (being reduced to about
99 Q) and the effect of small tolerances in the 10,000Q
is quite negligible. On the other hand, the tolerance
in the 100Q is practically the same as that of the
combination. In the parallel connection, then, the
two tolerances are not independent of one another ;
the effect of varying one resistance depends on the
value of the other.

Having neglected p./100 in comparison with I,
we should not expect to find this formula very accurate
if applied to our 500-Q +60%, resistor. In parallel
with the 200-Q 19, resistor, the result is (by
exact calculation) 142.8Q +12.99% or —30.29%,.
(Note how much smaller the positive tolerance is
than when they are in series, because the greater
part of the current flows through the 19, resistor.
This is much less so with the negative tolerance.)
According to the approximate formula, p is £17.86%.

1 have made rather a lot of this difference between
the two cases because it forms an interesting analogy
with intermodulation in amplifiers. If an amplifier
is perfectly linear, then the effect of amplifying two
signals at once is equal to the sum of the eflects of
separate amplification. But if, as is always more
or less so, there is non-linearity, the signals inter-
modulate. And while this may be negligible when
the amplitudes (relative to the steady valve current)
are small, it will probably not be when they are
large. The tolerances or errors correspond to the
signal amplitudes.

The differential calculus method is a considerable
help with the parallel circuit. Normally, for the
benefit of readers who look on it as something much
too intellectual, 1 keep the calculus out of these
pages ; but this time, for the benefit of those who
have learnt the elements of it and are looking around
for something not too-hard to practise on, 1 will just
stop to point out the way. Itis based on the assump-
tion that over the range of variation represented by
the tolerance the ** curve "’ is linear. In other words,
exactly the same assumption as we make in most
valve calculations. Using the same symbols as
before, one can write it

oR dR
Y rlel +7EDR2+' cpo o
which means that to find the contribution of 7, to
the overall error one multiplies it by the rate at
which R changes when R, is varied ; and similarly
for any number of resistors connected in any way
whatsoever. One only needs to know how R is related
to the component resistances and how to differentiat
with respect to each of these.

With two resistances in parallel the result of the

differentiation is
R, )"

(r7m) +(

= aa———— ¥

"="\R,F R, *\R, + R,

and when the substitution has been made for p, etc,,
the result is the same approximate formula as

before.
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The more complicated the problem, the greater
the saving by using the calculus.

By one method or another we now have formulae
for dealing with both series and parallel arrange-
ments, and with these can solve any resistance
network that can be reduced to such arrangements.
And remembering that capacitances in series are
calculated as for resistances in parallel, and vice versa,
we can deal with them, too; which is rather useful
when designing oscillator circunits for superhets.

In practice, one may have to take into account
temperature tolerances as well as manufacturing
tolerances ; but the methods are the same.

Meter Tolerances

When one comes to meters there is more need to
consider the causes of the errors. Meter tolerances
are generally stated as a percentage of full-scale
reading; in other words, as a constant amount
regardless of reading. For instance, if a 0-500 volt-
meter is said to have an accuracy of £ 19%, it means
that the readings are (or should be) reliable within
5 V. If one tries to read 10 V on such a meter,
p is =4 50%, which is not very good. Moral : use
a lower range. The only sort of error I can think of
that would strictly follow this law is a faulty adjust-
ment of the zero-setting device, and that doesn’t
count ! Most of the inherent errors of the instrument
—temperature, lack of balance, non-linearity of field
and spring, etc.—have some sort of proportionality
to the deflection ; but it is not necessarily simple
proportion, so to be on the safe side the maker quotes
a full-scale error everywhere.

When using multipliers and shunts the plot
thickens. Presumably any errors arising from un-
certainty in the resistance of the meter are not
included in the quoted inaccuracy and have to be
added. So the question ‘A meter £ 1% f.sr is
used with a shunt £ 29, ; whatis the accuracy of the
reading ? ”’ is less simple than it looks. Assuming
that the + 19, refers to the meter used unshunted,
we would have to know the maximum error in the
specified or measured value of the meter resistance.

Fig. 3. Symbols
used in working
out the shunting
error due to toler-
ances in the
shunt and meter
resistances.

Fig. 4. Showing
how a tolerance
in a dimension is
approximately
ddubled when the
quantity is
squared.
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This would enable us to calculate the corresponding
figure for the meter current in relation to the total
current to be measured. We assume that this total
current is unaffected by inserting the meter ; other-
wise that error would have to be calculated, too. The
19, meter error is additional to the shunting error.

The symbols in Fig. 3 are, I hope, self-explanatory.
A shunting-error formula can be obtained in much
the same way as the parallel-resistance formula, but
the starting point is different :

3
Tm IRq R,,

The result, either by straightforward algebra, neglect
ing terms divided by 100, or by short-cut calculus, is

Pt~ Pu) 5 R
m s

This shows that if both meter and shunt resistance
are high or low by the same percentage, the shunting
error is nil (which is what one would expect).

An important thing to know is that if the value of
a component has to be squared to give the answer,
the overall tolerance is doubled. Similarly, cubing
multiplies the tolerance by 3; a square root by %,
and so on. This is another of the rules that is a good
approximation for small tolerances only. It is very
obvious to anybody who has absorbed the first stages
of the differential calculus ; and can be demonstrated
to others by the simple diagram Fig. 4. The area A
of a square is of course equal to L2, If L is increased
by a small amount, /, A increases in the same propor-
tion in two places, plus a little corner piece. If the

corner is neglected, the area therefore varies twice
as fast as L.

The same sort of game can be played with a cube,
but beyond that it is difficult.

If there is still space I would like to refer to a
formula quoted on page 358 of Scroggie’s “ Radio
Laboratory Handbook * (5th edn.) as an example of
a type that should be avoided for its insidious error-
multiplying nature. It refers to the method of
measuring the total initial capacitance of a tuned
circuit by noting the frequencies f; and f£,, to which
it resonates when two known capacitances, C, and
C,, are added. The formula is

o, Cif—Caf
2 — fF

Unless vou have some time on your hands I don’t
advise working out the maximum error formula for
this ; but having done so I would like to give a
tvpical example, assuming these values :

C; = 200pF £ 0.5%; C, == 400pF L 0.5% ;

/1 =1000kefs £ 019, f, = 733 kefs L 0.1%.
Anybody using these figures might imagine that the
data were pretty accurate; nevertheless, he would
not be justified in relying on the answer to better
than 209%,. Yes; decidedly a method to be avoided.

Answer to Introductory Example

Apart from the 19, by which the nominal value of
the parallel combination fails to fit the exact require-
ment, the tolerance in the 10-kQ resistor could be
(calculated by substitution in the given formula)
11.29%,. S0 a + 109 resistor would do.

APPLIED ELECTRONICS

Brit.I.R.E. Presidential Address

o ELLING "’ electronics to industry, the dissemi-
nation of technical information, aecronautical
radio and the possibilities of employing ver-

tically radiated transmissions in an endeavour to

accommodate more stations within the limits of the

h.f. broadcasting bands are some of the matters dealt

with by Paul Adorian in his recent Presidential

address to the British Institution of Radio Engineers.

He suggested that in order to stimulate interest
in, and secure the acceptance of, electronic methods
in industry and medicine, papers should be presented,
not only to radio engineers but to those engaged in
fields of research to which the techniques are applic-
able

In regard to the problems associated with broad-
casting, Mr. Adorian summarized the difficulties, so
far as medium- and long-wave stations are concerned,
by saying that, allowing for a g9-kc/s separation be-
tween channels, it would be necessary to use each
available channel twenty-five times to cover the
world’s land mass with one programme.

On the question of h.f. broadcasting, he outlined
a system employing aerials which radiate a large pro-
portion of their power vertically, giving relatively
short-range reflections from the Heaviside layer. The
system, using the wavelength of 30 metres, has been
used in Trinidad since 1947 and has given satisfactory
reception throughout the island in daylight, but at
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night interference is caused by stations operating in
different parts of the world on the same wavelength
but with aerials radiating considerable power at low
angles. - Another station using the system has re-
cently been opened in Jamaica.

RCA Receiving Tube Manual

A NEW and completely revised cdition of this useful

reference book has recently been announced by the
RCA Tube Department. It contains general information
on valves, ranging from elementary theory to descriptions
of the latest applications of receiving valves, and has some
new features reflecting developments in electronics. The
scction on valve and circuit theory has been expanded
and includes formule and examples for the calculation of
power output, load resistance and distortion for several
classes of amplification, as well as information on the
design of cathode followers. New designs for receivers
and amplifiers have also becn added, and there is a com-
plete section on resistance-coupled amplifiers.

In addition, the manual provides technical data on more
than 400 RCA receiving valves and television picture
tubes, including many discontinued types. For quick and
easy reference there is a classification chart which groups
together the types having similar characteristics and the
same filament or heater voltages.

Single copies of this new edition, RC-16, can be ordered
from RCA Photophone Ltd., 36, Woodstock Grove,
London, W.12, price 5s 6d, post free.
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Lon¢ Range Television

Review of Propagation Conditions

Prevailing During Reception in South Africa

BV T. W. BENNINGTON (B.B.C) and R. MORRIS (Punorama Receiving Station, S.A.B.C))

EGULAR reports on reception of the Alexandra
Palace 41.3-Mc/s sound channel have been
sent since r3th March, 1949, to the B.B.C.
from the Panorama Receiving Station of the South
African Broadcasting Corporation, near Johannes-
burg. At this station from 5 to 7 observations are
made daily throughout the year on this frequency,
covering both the forenoon and afternoon transmit-
ting periods. The results of the observations are
reported in a 5-figure code, in which the first figure
designates the signal strength on a scale of o-5, while
the remaining figures indicate respectively the fading,
noise, interference and overall merit. In this review
we are concerned with the propagation conditions and
so the signal strength figure only has heen used.
During all observations when it is not possible to
allot a figure of 1, or greater, to the reception, either
““Nil”" reports are given, or clse the designation
““BNL " (Below Noise Level) is used, both of which
classifications are taken to mean that the signal
strength is, in fact, zero.

The reports have here been analysed for the period
13th March 1949 to 31st July 19s50. fn the upper
section of IYig. 1 are shown the days on which recep-
tion was obtained. On each of these days the obser-
vation giving the strongest signal of the day was
taken and the results are plotted as vertical lines on
the scale o-5. During 1949 reception was far more
frequent, and signals were, in general, stronger
during the months of March, April, October and
November than during the other months of the year.
It should be noted, however, that had observations
been made during the early part ol the year, fre-
quent reception might have been had during Feb-
ruary. Reception conditions were the most favour-
able in the early spring and late autumn, though mid-
winter produced occasional reception. During the

Fig. 1.

summer conditions were particularly poor and on one
day only during June, and on not a single day n
July, was reception obtained, though just as many
observations were made then as during other months.
In 1950 signals were heard on several days during
mid-winter, though it again tended to increase
towards the vernal equinox. It is again significant
that not a single case of reception was obtained
between 24th May and 31st July when our record
finishes. It is to be noted that reception during the
early spring of 1950 was much less frequent than
during that of 1949, due, no doubt, to the decreased
solar activity and the consequent fall in the jonization
of the I, layer.

In the lower section of Fig. 1 there are given, in
histogram form, the total number of cases ot recep-
tion at strength 1 or greater, as a percentage of the
total number of observations made during the month.
Reception on 41.5Mc/s was most frequent during
March 1949, when 65 per cent of the observations
produced signals, and it was least frequent during
June and July 1949, while June and July 1950 were
completely blank months. It will be noted that in
the late winter/early spring period reception peaked
during the equinoctial month of March, whereas at
the late autumn/early winter period the equinoctial
month of September did not produce a notable
increase in reception, which reached its scasonal peak
in the following month. 1t would be expected that
reception would peak just after and just before the
mid-winter period rather than at the equinoxes, and
it is difficult to assign a reason for this assymmetry
in regard to the peak reception months of 1949, par-
ticularly as sunspot activity during April and Sep-
tember was at similar levels.

It seems reasonable to assume that the best condi-
tions for reception tended to occur towards both

Graphical records of reception of Alexandra Palace 41.5 Mc/s sound signals in Panorama South Africa.

Day-to-day signal strength is given in the top half, the lower showing the monthly reception as a percentage of
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Fig. 2.
hours G.M.T. during 1949 and 1950.

vernal and autumnal equinoxes. Again in March and
April 1950 there occurred an increase in reception,
followed by a sharp decrease in June. The level of
reception in the spring of 1950 was very much less
than in the same months of the previous year, which
may be accounted for by the fact that the sunspot
activity (as indicated by the monthly sunspot num-
bers) has decreased by approximately one-third as
between March /April 1949 and March/April 1950.

Comparison with Ionospheric Data

It is not feasible to compare these results with any
measured m.u.f. (maximum usable frequency) data,
because no such charts are published, and there do
not exist enough measured critical frequencies over
this path on which to estimate the results with the
predicted m.u.f. for the path, as obtained from the
world ionospheric contour charts, which are compiled
on the basis of past measured data supplied by the
world network of ionospheric measuring stations.

It is not to be expected that, because reception was
obtained on a few days during any particular month,
the mean m.u.f. for that month would reach 41.5
Mc/s. It is known that there is a very considerable
day-to-day variation about the monthly mean value,
and so it might be possible to receive 41.5Mc/s on
several days during the month when the mean m.u.f.
for the path was much lower. Nevertheless, when
reception was obtained on 50 per cent, or more, of
the observations made, it would indicate that the
mean monthly m.u.f. for the path must have been
near 41.5Mc/s.

In Fig. 2 arc plotted, for 1100 and 1500 G.M.T.,
the predicted monthly m.u.f.s for the path for 1949
and 1950, as obtained by the use of world ionospheric
contour charts. It will be seen that there is a large
seasonal variation in the predicted m.u.f. for the
path, such that low values are to be expected in the
summer, highest values before and after the mid-
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Predicted monthly m.u.f.s tor the Daventry/Johannesburg path at 1100 and 1500

winter period and
medium - high

values at mid-
winter. The
general trend of

the seasonal varia-
tions in m.u.f, thus
agrees exactly with
the observed re-
sults at Panorama,
in that the seasonal
periods when no
reception was ob-
tained occur when
the predicted
m.u.f. was lowest,
the most frequent
reception when it
was highest and
occasional  recep-
tion when it was
less than the
highest expected.
It is to be noticed
that there is a
general fall in pre-
dicted m.u.f.s with

time, in accord-
ance with the de-
crease in sunspot

activily, so that the late .vinter/early spring peak
in m.u.f. in 1950 is lower than either peak of 1949,
and this agrees with the decreased amount of recep-
tion in the late winter/early spring of 1950 as com-
pared with the peak reception periods of 1949.
Actual values of predicted m.u.f. would appear to be
somewhat lower than those which must have pre-
vailed, for during no month did the predicted mean
exceed 36 Mc /s, whereas during several months 41.5
Mc /s was received frequently.

In conclusion we can summarize: —

(1) Reception of 41.5Mc/s over the London/
Panorama transmission path was obtained ; (a) fre-
quently during the late winter/early spring and late
autumn /early winter periods, (b) occasionally during
the mid-winter period, and (c) not at all during the
summer period.

(2) The seasonal variation thus disclosed is in exact
accordance with the expected variation of m.u.{f. over
the path, as indicated by the predicted m.u.f. values.
There is strong evidence, however, that the predicted
m.u.f.s were somewhat lower than the actual fre-
quencies for the path, at least during the equinoxes.

(3) Reception during the late winter/early spring
period of 1950 was much less frequent than during
both periods of peak reception of 1949, due to the
general fall in sunspot activity and the consequent
decrease in the ionization of the F, layer.

INTERFERENCE MEASURING SET

HE Electrical Research Association has recently

designed {for the Admiralty a portable interference
measuring set in conformity with the requirements of
BS1597 (suppression of marine installations) and BS727
(general measurement of radio interferance). Sets to
this specification, which are equally suitable for marine
or land use, are being made by E.M.I., though the
Admiralty states other civilian organizations may use
the design without change. Further information may be
bhad from the E.R.A., Perivale, Middlesex.
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Phase-Shift Oscillators

New Circuit Giving Constant Amplitude

By W. G. RAISTRICK (Pye, Ltd., Cambridge)

HIZ circuits to be described are all based upon

the phase-shift oscillator shown in Fig. 1.

In order to produce self-sustaining oscillation

in this arrangement two conditions must be satisfied.

First, the voltage introduced from the output of the

amplifier must be in phase with that fed back to the

input, and, secondly, the voltage gain in the amplifier

must be rather greater than the loss in the resistance-
capacitance network.

A further requirement, important when a variable-
frequency oscillator is considered, is that the sum of
the amplifier-gain and the network loss should be
constant over the whole of the frequency range in
order that the voltage output mav remain constant
and the amplifier valve work always on the same part
of its characteristic. The success or otherwise
of any RC oscillator with low harmonic distortion
depends very largely upon how accurately one can
maintain the system in a condition when it oscillates
only very gently, and in practice most oscillators of
this type embody some form of automatic amplitude
control. The design of this control is greatly simpli-
fied if the amplitude variation in the first place is
only slight.

If we make the assumption that the valve-amplifier
gives a constant voltage-gain and a constant phase-
shift of 180° over the whole range of frequencies
to be considered, then we are left with the problem of
designing a phase-shifting network which gives a
phase change of 180° and a constant loss over the
frequency range.

In the circuit of Fig. 1 it is not feasible to obtain
a phase shift of more than 60° in each resistance-
capacitance section so that the minimum requirement
for oscillation is three sections. If the network loss
is to remain constant then either all the capacitors
or all the resistors must be varied simultaneously
and it is this latter feature which has led to the
comparative neglect of this tvpe of oscillator for
generating variable-frequencies.

Three-gany potentiometers are not easy to obtain,
and if the normal type of tuning capacitor of 500-
600 pF, is pressed into service then at least two will
he required for each section, if frequencies of the
order of 20 c¢/s are contemplated, otherwise the
associated fixed resistors become of so high a value
that the valve grid is extremely susceptible to hum
pick-up. A further consideration is that the loss
in the network decreases with the number of sections.
It is 1/29 for a three-section nctwork and 1/18 for
a four-section one, necessitating valve voltage gains
of rather more than 29 and 18 respectively. This
is one reason why some of the oscillators described
in the past have had as their tuning elements two
four-gang capacitors coupled together.

By employing the more elaborate phase-shifting
circuit of Fig. 2 it is possible to obtain a phase-shift

WIRELESS WORLD, NOVEMBER 1950

per stage of approximately twice that obtained
with the simpler circuit. As is well-known, the vir-
tues of this particular phase-shifting circuit are that
the phase may be changed from 20° to 160° without
any appreciable change of amnplitude at the output
terminals, so long as no attempt is made to draw
power from the circuit, and it thus becomes possible
to design an oscillator with only two stages of phase-
shifting.  Also, only one variable element is required
although, as will be pointed out later, it is not always
advisable to avail oneself of this characteristic.

Phase-splitting Valve

In all the oscillator circuits which have so far been
tried by the author the centre-tapped transformer
of Fig. 2 has been replaced by a phase-splitting valve.
Ifach phase-shifting section then becomes as in Fig. 3.

For a first analysis we mav neglect the effects of
the valve anode resistance, the input impedance of
the succeeding stage and the cathode-bias resistor.

Ro
C c C
r—»—ﬂ——n—l- -
3 < Fig. 1. Con-
A A 2 ventional phase-
5 shift oscillator.
>
< < j
Q
Fig. 2. Constant-ampli-

tude phase-shift circuit
with transformer input.

Fig. 3. Push-pull phase-
splitting circuit which can
replace the transforrmer of
Fig. 2.
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The equivalent circuit is then that a
of Fig. 4(a). If now a sinusoidal vol-
tage of amplitude E is applied between
terminals gb, then the current through

3

the resistive branch becomes
2k,
and that through the RC branch

RE1jjaC The resulting voltage

distribution is shown in the vector

diagram of Iig. 4(b) ; note in this that b
the angle adb will remain a right angle

as C or Ris varied assuming C to be a (a)
capacitor of low power factor, so that
the point « will describe a semicircle
about the centre ¢, and ¢d will always
be equal to both ac and ¢b since all
three are radii of the same circle.
The voltage cb, the cathode voltage,
1s in phase with the input voltage to

Fig. 4.

Iy
lc
P

Basic phase-shift circuit alone (a) and vector diagram of
voltages (b).

The parallelogram is completed in (c).

Fig. 5. Circuit of complete oscillator with two phase-shift and one
amplifier stages.

the valve grid, and c¢d is the output
voltage, so that the phase angle §
between input and output voltages is
the angle bed. By the process of
completing the parallelogram, Fig.
4(c), and bisecting angle § by the per-
pendicular ¢f, it can easily be seen by
inspection that the tangent of half

. . %)
this angle is: tan- «CR. Now
2

2tanxy A .
tan 2 = — from which
1-—tan®s
20CR
tan 6 — 2. (1
w?CR%—1 (1)

FFig. 5 depicts an oscillator constructed
by associating two such phase-shifting

stages with a valve-amplifier V.

If we (denote the phase shift
obtained in the second stage by
2wC1R1 I 5 . .
e then oscillation will be obtained
wiCC Ry —1

when 4 4 ¢ 180°.

Now tan (6 + ¢) tan 0- tan ¢

= and substituting
I—tanftan ¢ =

from (1)
. 2aCR ’.’wClRl
tan 180° o - —_—
w’CR*—1 @®C2RE —1
2CR chll{l )
‘ w?CERE —1 w!C 2R\ —1,
From which w® RCﬁl—C—l
1
And f e g o (2)
27w/ RCR,C,

1t now can be seen wherein lies the disadvantage in
having onlv onec tuning element, for assuming we
decide to allow the resistance R to fulfill this function
then C = (; and the expression for oscillation fre-

, I .
quency becomes f ==-— —— ; in other words the

VR VR,C

X . I .
frequency becomes proportional to — and a linear
control will give an extremely cramped scale if a

coverage of the order of 10:1 for each range is
considered. In order to obtain an approximately
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logarithmic scale then a logarithmic potentiometer
will have to be used and unfortunately logarithmic
wire-wound potentiometers are not obtainable in
large ohmic values.

However, when extreme accuracy and permanence
of calibration are not important, quite useful instru-
ments can be assembled around the ordinary carbon-
track volume control with a log or semi-log law.
A practical design along these lines would proceed
somewhat as follows. The minimum value of R
should not be reduced below about 5 kQ, and from
(2) it can be seen that the maximum valuc is equal to
(f1/fs)*R . where f,/f, is the ratio between maxi-
mum and minimum frequencies on any onc range.
For decimal scales this ratio is, of course, 10, and R,
becomes 0.5 MQ. R could conveniently be a fixed
resistor of 5 kQ in series with a 0.5-MQ potentiometer.
R, should be a fixed resistor equal in value to

s 1
/V I{'nn‘ . nin
and be simultancously switched for each range,
increasing in capacitance in multiples of 10. It will
be found that sufficiently good multiplication will
be obtained over the whole frequency range to enable
a single calibration to be used, and the range-chang-
ing switch used merely as a multiplier, labelled
X1, X10, X100, etc., so long as sufficient care is
taken over decoupling arrangements at the lower

= 5x10kQ, and C would equal C,,
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frequencies.  The coupling capacitors preceding the
phase-splitting stages need not be embarrassingly
large even for quite low frequencies as the input
impedance of the particular type of phase-splitter
used is high. A value of o.1 pF is adequate for
frequencies of the order of zo c/s.

The anode and cathode load resistors R, should be
of fairly low value—something between 2 and 5 k()
will be found suitable. The ' gain > of each phase-
shifting stage is that which is normal for this type of
phase-splitter and should not be less than 0.8 or 0.64
for the two together ; thus the gain of the amplifier
V; need not exceed 1.6 and its design becomes very
simple.

No provision for automatic amplitude control is
made in the circuit of Fig. 5. The feedback is con-
trolled by the 5-kQ potentiometer and, once set, it
will be found that reasonably constant output will be
obtained over the frequency range without further
adjustment. When the output is required to be as
tree from harmonic distortion as possible, then it must
be set at the lowest possible setting consistent with
reliable oscillation, and under this condition the
total harmonic content can easily better 1 per cent.

IReaders who prefer to embody some kind of ampli-
tude limiting in their designs can use any of the usual
arrangements. n this connection it may be mentioned
that both valve-operated control circuits and tem-
perature-controlled devices, such as Thermistors,

have been used by the writer with good results
Enough has been said to indicate that the use of the
valve phase-shifter* principle makes available a
RC oscillator allowing fair flexibilitv of design.
A single- or a double-element control may be used as
desired, and this control may be either resistive or
capacitive ; for instance the circuit of Fig. 5 could have
employed a single capacitor as the tuning control
with a range of 3.16 to 1, covering the audio-fre-
quency band of 20-20,000 ¢;5 in 6 switch-positions.
Alternatively a twin-gang potentiometer can be
made to give a range in excess of 30 : 1 in one sweep,
and in all cases the output remains constant.

These advantages are secured at the expense of two
extra valves, but this is not so great a complication
when it is remembered that both phase-shifters
can be sections of one of the popular small twin-
triodes, and V, can be another scction of a further
valve of the same tvpe. The complete oscillator
plus output stage need therefore have no more than
two ““ bottles.” With the circuit of Fig. 1 the valve
must nearly always be a multigrid type in order to
obtain the necessary gain. In addition a cathode-
follower is commonly added, so that the RC network
may be fed from a low-impedance source, and two
glass envelopes are still required, for the oscillator
alone.

*British Patent No. 3516/1949.

B.B.C. REPORT FOR 1949/50

COMPREHENSIVE account of {he work and

progress in the operation of both the sound and
vision services of the B.I3.C. during the year ended last
March is given in the Annual Report of the Corporation,
which is published by H.M. Stationery Office.

After dealing with the engineering developments of
the year, the section devoted to the technical aspects
of the Corporation’s activities, concludes with some notes
on the television research undertaken. In order to
obtain data concerning the probable mutual interference
which would be experienced with synchronized tele-
vision stations working on the same wavelength (which
will, of course, be necessary as there are only five
channels available and ten stations are planned) six
recording posts were in almost continuous operation
during the year and an unbroken record was kept of
reception from experimental transmitters over long dis-
tances. Recordings were also made of the Alexandra
Palace transmissions in Scotland and of the Sutton Cold-
field transmissions in the London area.

As o long-term project to appraise the relative merits
of different systems, it is stated in the Report that pre-
liminary experiments are being made on systems using
higher standards of definition and on colour television.
To facilitate work of this kind, a new flexible television
transmitter designed to operate at will on standards of
definition from 400 to goo lines, has been constructed
for use in the laboratories.

Ou the financial side, the Report records that although
the Treasury retained 15 per cent of the licence revenue
—£1,753,926—and the Post Othce received {814,111 for
expenses of collection and interference investigation, the
Corporation’s net licence income was £9,938,917-—an
increase of £494,445 on the previous year. Of this
amount £272,747 was derived from the additional £1
charged for the combined sound and television licence.
The revenue from the sale of publications was £1,039,464.
It is noteworthy that 25.3 per cent of the year’s expen-
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diture on the Home and Television Services is classified
as ‘‘engineering.”’

One of the best reproductions of an end-of-tube picture
—showing Their Majesties at the Royal Opera House,
Covent Garden—is among the illustrations in the Report,
which costs 3s.

TELEVISION O.B. LINKS.—Six centimetre-wave
transmitters, similar to that illustrated, are to be

suppiied to the B.B.C. by Marconi’s to provide radio
links for television outside broadcasts.
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Communications on 460 Me/s

Suitability of the Decimetre Waves for Mobile Services

By E. G. HAMER, BSc. (Eng) (Hons.), AM.LE.E., Ass.Brit..R.E. (G.E.C. Research Laboratories, Wembley)

quency spectrumn between 70 and 100Mc/s

would be wide enough to accommodate most
of the necessary radio services, particularly short-
range fixed links and mobile communication. The
demand for frequencies in this band for use in
essential services such as police work has, however,
been so heavy that additional allocations are not now
readily available. Higher frequencies were therefore
sought for some less essential services, including
taxis and the press, and, at the 1947 Atlantic City
conference. the International Telegraph Union allo-
cated the band between 156 and 184Mc/s for this
type of user. Here again, since only part of this
band is available for commercial fixed link and mobile
services, it appears that the congestion in this new
band will shortly be the same as it is now between
70 and 100Mc/s. All the available frequencies are
rapidly being allocated and the next logical step will
obviously be to move yet higher up the frequency
spectrum to the range bLetween 460 and 470 Mc/s,
which was allocated at Atlantic City to fixed and
mobile stations, and is used in America for ‘‘ citizens’
raciio.””

Previous work has shown that frequencies in the
700-100-Mc /s band give slightly better results than
those between 156 and 184Mc/s when used f[or
mobile types ot service. For frequencies of the order
of 460 Mc /s, however, the performance has not heen
so accurately known. The various conflicting reports
made in the past had led to the assumption that the
usefulness of such frequencies for mobile communica-
tion largely depended on the location of the fixed
station aerial.

Q— FEW years ago it was thought that the fre-

Mobile Station

In order to obtain more precise information on this
point and, further, to investigate the behaviour of the
received  signals  umder non-‘‘ line-of-sight””  con-
ditions, an extensive programme of tests was under-
taken in the London area. During these tests, the
opportunity was taken of measuring the field
strengths received at the mobile station and compar-
ing these measured values with those predicted from
theoretical considerations.

The tests were made using various fixed station
sites, roughly correspanding to sites in open country,
together with a site in the centre of a built-up area.
The receiver was installed in a car, which was used
as the mobile station and, in some of the tests, the
transmitted power and the receiver sensitivity were
adjusted to a value likely to be obtained with
““ walkie-talkie ”’ type of equipment.

The transmitter consisted of a low power r.i.
unit giving a frequency modulated signal at a
frequency of about 115Mc/s. This unit was
used to drive a series of doubler and earthed-grid
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amplifier stages. A power output of 30watts
was obtained from the final amplifier and, with
the length of the feeder in use, gave a radiated
power of 6 watts from a simple vertical dipole aerial
fitted with a quarter wave co-axial stub standing
wave suppressor. The immense loss of power in the
feeder with this arrangement was due to the unavoid-
ably large separation between the transmitter and its
aerial. No attempt was made to increase the all-
round aerial gain, although at these frequencies an
aerial array is very attractive owing to its small
physical size.

A normal frequency modulated recciver was used
in the car and operated on a frequency of 40Mc/s.
This receiver was preceded by an extra frequency
changing unit. Figure 1 gives a block schematic
diagram of this arrangement, which consists of a
capacity-loaded line connected to a silicon crystal
valve used as a frequency changer. The local oscil-
lator frequency is provided by a quartz crystal
oscillator, followed by a chain of multiplier valves.
An additional stage of amplification at the first i.1.
of 40Mc/s is included between the mixer head and
the normal receiver. Such an arrangement gave a
minimum receiver sensitivity for an intelligible out-
put of 4V input across yoohms. - A complete
receiver designed in accordance with the latest
practice might be expected to have a sensitivity of
the order of 1-2 #V across 7oohms. The aerial fitted
to the car consisted of a quarter wave whip aerial
mounted above a metal sheet acting as an earth
plane. Again, no attempt was made to use an aerial
array to give an increased gain.

Communication from the car to the fixed station
was provided by normal v.h.f. equipment with a
transmitted power of 10watts and a receiver sensi-
tivity of 1#V across 7oohms. This circuit was
operated at a frequency of 100Mc/s, so that an
indirect comparison with the performance of the
460-Mc/s equipment was obtained by noting the
areas in which signals to and from the car could not
be received.

The characteristics of the equipment used can be

Fig. 1. Schematic layout of the experimental 460-Mc/s

receiver.
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summarized as follows: (a) transmitter; radiated
power O watts; peak deviation+45kc/s; operating
frequency 466 Mc/s; (b) receiver; sensitivity (for
usable signal) 44V across 70ohms; bandwidth
+160kc/s at 3db points.

For the first series of trials, the fixed station aerial
was locatec on top of a water tower near Ealing,
120 feet above local ground level and some 200 feet
above the surrounding terrain. The mobile set in the
car was taken to a number of places, including non-
‘line-of-sight " locations behind near and distant
hills. Field strength measurements were also made
at selected sites, for subsequent comparison with the
calculated values. The non-*‘ line-of-sight "’ positions
can be described as: (a) behind a long range of hills
seven miles away ; (b) behind a local hill two miles
away; (c) behind a large hill four miles away, also
partly screened by another hill between it and the
fixed station.

The approximate service area for continuous
reception had a radius of about eight miles, compar-
ing very favourably with the 1oo-Mc/s signals. On
good receiving sites, of course, much greater ranges
were obtainable,

The second series of trials was made with the fixed
slation in the centre of London, the aerial being
mounted 30 feet above roof level, the aerial height
above ground level being 130 feet. Mobile tests were
again conducted in and about the City of London,
and field strength measurements were taken behind
Hampstead Hill. Reliable communication in this
instance was obtained up to a range of seven miles,
and within a radius of two miles the effects due to
fading of the signal were negligible.

Some Comparisons

The results obtained in the two series of tests
described above gave rise to the following con-
clusions: communication results obtained during
mobile working on a frequency of 460Mc/s are, in
general, inferior to those experienced using a fre-
quency of 100 Mc/s. In isolated instances in built-up
areas the 460-Mc/s frequency may give a better
service owing to standing wave effect. As is usual
with v.h.f. and e.h.f. installations, there is a varia-
tion in field strength depending on multi-path propa-
gation and, as a car moves through the resultant
field, a fluctuation in field strength is encountered
causing the strength of the received signal to vary.
The rate of flutter is greater at 460 Mc/s than at
100 Mc/s since the wavelength involved is shorter.
When I[requency modulated transmissions are used,
and provided the receiver has good limiters, the effect
on intelligibility is of the same order as when using
100-Mc/s equipment. If, however, the limiting
action of the receiver is poor, or the a.g.c. time-con-
stant incorrect, this rapid ftutter fading may give rise
to an effect which is similar to a superimposed low
frequency modulating the speech intelligence. The
effect is to mar the speech quality badly and to reduce
the intelligibility.

During both trials the equipment operating on
460 Mc /s did not give as great a range as that used
on 100 Mc/s. The difference between the two values
was, however, usually small, being of the order of
10 to 20 per cent. It was also interesting to observe
that, during communication to a heavily wooded
country area, the trees appeared to cause more
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Fig. 2. Ground contour of typical site used for field
strength measurements.
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attenuation of the s60-Mc/s signal than ot the
100-Mc/s signal. This effect was more pronounced
when the trees were wet, although the presence of
wet buildings in a built-up area appeared, if any-
thing, to improve the 460-Mc/s comimunications.

The effect of operating the mobile station under
trolley-bus wires and bridges was negligible, unless
the bridge was of metal and, at the same time, very
low and wide. Even in a town in very heavy traffic,
the amount of ignition interference experienced was
very small, despite the use of an intermediate tre-
quency of 40 Mc/s and a relatively poorly screened
experimental receiver. Good signals were obtained
in the centre of the City of London about 2z miles
from the fixed station, even in very narrow ‘‘can
yon "-like streets, and again the eflects of passing
fraffic caused very little alteration in the signal. In
particular, it was found that, in these narrow str.eets,
there appeared to he no significant ditference in signal
level between adjacent streets which were radial and
circumferential to the fixed station.

A further series of tests was carried out to simulate
the conditions likely to be obtained using ‘‘ walkie
talkie *’ type of equipment, and in some instances the
receiver used was of the simple super-regenerative
type. The transmitted power was 0.25 t0 0.5 watt,
and the minimum receiver sensitivity for a usable
signal was 30 #V across 70 ohms. From a high site
the range to the sensitive receiver (4 #V) was 2} miles
in open country and 1 to 1} miles in a built-up area.
With the super-regenerative receiver the range was
reduced to 400 yards in a built-up area. In another
instance the transmitter aerial was placed about 3
feet above ground level, adjacent to and outside the
wall of a brick and steel building, haliway between
the two ends of the wall. When using the super-
regenerative receiver inside the building the range
oblained was between 60 and 100 yards, depending
on the type of obstructions inside the building and
upon the floor level on which the receiver was used.
Outside the building (which was approximately 100
yards square) signals were received along the side
where the transmitting aerial was located and along
the adjacent sides, but they were not received on the
opposite side of the building.

As a general rule the simple ‘‘walkie-talkie "
equipment gives service, when used in the open, over
a range of 200-400 vards, depending on the location
of the aerials. When used inside a building the range
is reduced to 60-100 yards. It should, however, be
remembered that at present it may not always be
possible to achieve such performances using filament
type battery valves.

An approximate analysis was mad= of the antici-
pated field strength in the areas where the field
strength had actually been measured This analy-
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sis was based on the nomograms published by
Bullington.* For the non-* line-of-sight’’ position,
the field strengths were calculated at the crest of the
intervening hill to determine whether smooth earth or
free space conditions should be used. The appro-
priate shadow loss and, if necessary, the grazing loss
were taken into account.

Figure 2 shows the ground contour of a typical site
tested. Allowance is made for the grazing loss over
the intermediate hill, and for the shadow loss due to
the principal hill. The calculated transmission loss is
119db, which is in satisfactory agreement with the
measured loss of 124 db. A series of some 4o readings
were made and the results were found to be consistent
for any transmitting station site.

The results obtained with the transmitter on an
open site show very close agreement with the results
calculated by the Bullington method, the two values
usually being within 3db of one another for a simple
non-‘‘line-of-sight ’* path. This may, to some extent,
be fortuitous in view of some of the assumptions
made, particularly in regard to the gain or loss of the
aerials and feeders. Using identical equipment in a
built-up area, it was found that there was an extra
loss of some 10db in the measured values. This loss
may be accounted for by the indeterminate extra
" grazing "’ loss due to the roofs of surrounding build-
ings. Such extra indeterminate losses can be re-
garded as being a function of the transmitter aerial
height above roof level rather than of its actual height
above ground level. Small increases in aerial height
are therefore likely to give inuch greater signals, while
the converse is also true.

It can therefore he stated that, where a high trans-
mitting aerial is situated in the open, the propaga-
tion loss may be evaluated to a fair degree of accur
acy, even under non-‘' line-of-sight’’ conditions. In
a built-up area, however, an extra fixed loss must be
added to the calculated loss. This extra fixed loss
may vary in any given direction depending upon the
heights and types of building near to the fixed station
aerial.

The general conclusion drawn from the entire series
of tests was that frequencies in the 460-470-Mc/s
band could be used for inany mobile radio services. A
satisfactory service would definitely be obtained,
although the service area would be slightly less than
when using frequencies in the 70-100-Mc /s band. The
service area could be increased by the use of aerial
arrays giving omni-directional gain, these aerials
being physically small, and might then be compar-
able with the 100-Mc/s service area. This general
statement may not, however, be applicable in ex-
tremely rugged terrain so that, as when lower fre-
quencies are used, exploratory tests on the actual
site are desirable under such conditions.

* K. Bullington, Radio Propagation at Frequencies Above 30 Mc/s.
Proc. I.R.1., 35, 1122-1136 (October. 1947).

Presenting Pickup Characteristics

TH/E need for a standardized presentation of aundio-
frequency response curves, to facilitate comparison,
has long been recognized, and, as a first step, the
Gramophone Equipment Panel of the Radio and Elec-
tronic Component Manufacturers Association have
recommended their members to adopt a scale ratio of
38 db per octave. Graph paper on this basis (actnally
3 inches per octave of frequency and 1 centimetre to 5db
of vertical scale) has been prepared and is obtainable
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trom H. K. Lewis & Co., 136, Gower Street, London,
W.C.1. The chart includes a useful ruled panel for
relevant data.

Nomenclature : Standard Terms

SEVERAL supplements to British Standard 204 1 1943
('“Glossary of Terms used in Tclecommunica-
tion"") have recently been issued by the British Stan-
dards Institution, 28 Victoria Street, London, S W 1.

Supt. No. 2: Glossary of Terms used in Radio Propa-
gation.—Terms connected  with  radio  propagation
through the ionosphere and troposphere. Price 2s.

Supt. No. 3 : Fundamental Radio Terms.—Definitions
of the terms used for the various applications of radio
m comununication and location, with a chart showing
the relation between the various methods. Price 1s.

Supt. No. 4: Glossary of Terms used in Radar.
Price 2s.

CLUB NEWS

Basingstoke.—1he secrctary ol the Basingstoke District
\mateur Radio Society advises us that owing to lack of
support it has been decided to discontinue the Club’s
activities. Sec.: L. S. Adams, ‘ Rosien,” 16, Bramblys
Drive, Basingstoke, Hants.

Belfast.—Two r150-watt transmitters, one ’phon¢ and onpe
c.w., are now in use at the headguarters of the City of Belfast
Y.M.C.A. Radio Club, Wellington Place, under the call sign
G16YM. Morse classes are held on Wednesdays—the club
night—and Thursdays. Scc.: S. H. Foster (GI3GAL), 31,
Belmont Park, Belfast.

Birmingham.—At the meecting of the Slade Radio Society
in the Parochial Hall, Broomtield Road, Erdington, on
December 8th at 7.45, \WW. H. Yeates (G.P.O.) will speak on
" Telephone Transmission Systems.” Sec.: C. N. Smart,
110, Woolmore Road, Erdington, Birmingham, 23.

Bournemouth.—Meetings of the Bournemouth Radio and
Television Society (G3FVU) are held on the first and third
Thursdays of each month at 7.30 at the Cricketer's Arms,
Windham Ikoad. Sec.: I'. G. Hamshere, g9, LElmes Road,
Winton, Bournemouth, Hants.

Brighton.—Membership of the Brighton and District Radio
Club is now about S0 and ineetings are held everv Tuesdav
cvening at 7.30 at the ‘* Eagle Inn,” Gloucester Road. he
club station, G3EVE, is opcrated on alternate Tuesday even-
ings on 8o metres (c.w. and ’phone). Sec.: L. Hobden, 17
Hartington Road, Brighton, Sussex.

Chester.—Morse classes are held for an hour prior to the
weekly meetings of the Chester and District Amateur Radio
Society (G3GIZ) which are held at 7.30 on Tuesdavs in the
Tarran hut in the Y.M.C.A. grounds. Sec.: R. C. Windsor,
17, Hough Green, Chester.

Coventry.—Fortnightly mectings of the Coventry Amateur
Radio Society are held on alternate Mondays at 7.30 at the
B.T.H. Social Club, Holyhcad Road. On December 4th
demonstrations will be given of aids to reception. Sec.:
K. G. Lines (G3FOH), 142, Shorncliffe Road, Coventry.

Dorking.-——Weekly meetings of the Dorking and District
Radio Society (G3CZU) are held at the H.Q., 5, London
Road on Tuesdays at 7.30. A lecture on valve technique
will be given on December 1g9th. Sec.: J. Greenwell,
G3AEZ, 7, Sondes Place Drive, Dorking.

Gravesend.—Weekly meetings of the Gravesend Amateur
Radio Society are held on Wednesdays at 7.30 at the club
headquarters, 30, Darnley Road, Gravesend. Sec.: R. E.
Appleton, 23, Laurel Avenue, Gravesend.

Malvern.—Meetings of the Malvern and District Radio
Society are leld on the first Wednesday of each month at 7.45
at the ““ Foley Arms Hotel.”” A lecture on ‘‘ Microphones and
T.oudspeakers "’ will be given at the DDecember meeting.

Wakefield.—The Secretary of the Wakefield and District
Amateur Radio Society will give members of the club ““ An
Introduction to Frequency Modulation” at the meeting at
Service House, Providence Street, at 7.30 on December 13th.
Sec.: W. Farrar (G3ESP), ‘“Holmeroit,” Durkar, Wakefeld.

Walivorth.—Meetings of the Walworth (Men's Institute)
Radio Club are being held each Wednesday and Fridayv from
7 to 9 at The Avenue School, John Ruskin Street, London,
S.E.5 Sec.: ]. Gibbs; 22, Caspian Street, Camberwell, S.E.5.
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The Hall FEffect

N Clerk Maxwell’s time it was thought that the
distribution of current in a network of wires or
a fixed solid conductor was unaffected—apart
from initial transient induction effects—by the appli-
cation of a constant external magnetic field. Explana-
tions of the failure of experiments to disclose any
movement of the current itself, in spite of the very
considerable forces experienced by the conductor,
were usually sought in terms of the ‘‘ incompressible
fluid "’ theories then current. They did not entirely
convince E. H. Hall,® working in John Hopkins’
University, U.S.A., who held that even if the incom-
pressible fluid entirely pervaded the conducting
material, a lateral pressure, if not a flow, should be
detectable.

His early efforts to detect changes due to a magnetic
field in the equipotential points at the sides of metal
strips carrying longitudinal current (Fig. 1) were in-
conclusive until, at the suggestion of Prof. Rowland,
he tried extremely thin conductors (gold leaf on glass).
These gave positive results and he was able to show
that the lateral galvanometer current was, in fact,
proportional to the product of the main current
strength and the magnetic field. Later the effect
was shown to be inversely proportional to the thick-
ness of the material. Thus the lateral change can
be expressed V=RIH/t. Where R is the ** Ha}j co-
efficient ’’ of the material, I =longitudinal current in
amperes, H=magnetic flux density in gauss and t=
thickness of conductor in centimetres.

Theories of Conduction

According to modern theories of conduction in
simple metals (e.g., copper and silver), in which the
current is due to a drift of electrons from atom to
atom under the influence of an external field, the
effect is explained if we assume that the electrons
travel in straight lines under the electric field, but
describe curved paths under the influence of the per-
pendicular magnetic field. There is a corresponding
distortion of the equipotential lines which gives rise
to a potential difference at the side contacts.
(Fig. 1 (b).)

In other metals and semi-conductors the polarity of
the Hall voltage may be of opposite sign, indicating
that the current-carrying elements have the equiva-
lent of a positive charge. These elements are not
necessarily particles, but may be ‘“holes’’ in the
structure of a crystal lattice which are temporarily
unfilled by electrons. When an electron moves into
a vacant site, a ‘“ hole’’ is left in an adjacent part of
the structure and this vacancy can travel through the
material until it reaches the negative point of connec-
tion, when it will be filled by an electron. At the
other end electrons are extracted, thus keeping up the
supply of ““ holes.”

The Hall effect in germanium is very high and the
ratio of Hall coefficient to specific resistance, upon
which the deflection of any current-indicating meter

' Aserican Journal of Mathematics, 1879, and Phil. Mag., ¥880, Series 5,
Vol. 9, p. 225

-
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Its Application to the Measurement of
the Flux Density of Magnetic Fields

connected to the lateral terminals will depend, is about
200 times that of copper. G. L. Pearson® has shown
that it is suitable for the direct measurement of flux
densities up to 20,000 gauss, and has described a
simple instrument, involving only a 4}-V battery, a

48 S [

" (a) (b)
Fig. 1. [Illustrating the Hall effect. Current distribu-
tion (a) without magnetic field (b) with field perpendicu-

lar to the paper. Transverse equipotential lines are
shown dotted.

Fig. 2. Typical circuit for measuring field strength by
means of the Hall effect in germanium.

150 13-5k{}
WAL v'vvvwvj
GERMANIUM T CALIBRATE
CRYSTAL
T 0-20pA
152000
sn
SET
ZERO <o)
f 2000
lllll—'V\JVV'
CALIBRATE
VWAAAA
4500
2 Rev. Sci. Instr. Vol. 19, No. 4, April, 1948.
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microammeter and resistances, which can be used in
conjunction with a thin slip of germanium crystal for
measuring, for example, the flux in loudspeaker
magnet gaps.

The circuit used by Pearson is given in Fig. 2.
Ranges of 5, 10 and 20 kilogauss are provided and
the fourth position on the range switch is used to
connect the meter across a 15-ohm series resistor to
check the main crystal current against a calibration
mark. A potentiometer (‘‘set zero'') is used to
offset any residual lateral current arising from the
difficulty of soldering the leads accurately to spots of
equal potential.

In Commercial Form

In this country a similar type of instrument has
been produced commercially by the British Thomson
Houston Company, Rugby, and is known as the
Type G gauss meter. A five-way rotary switch gives
ranges of 5, 10 and 25 kilogauss and has ‘*“ Off " and
" Calibrate’” positions; there are separate calibration
and zero-setting controls. The germanium crystal is
in the form of a probe and is protected by a non-
magnetic sheath having external dimensions of
0.14 x0.035 x 1.25 inches; longer probes are available.
The polarity of the transverse field corresponding to
positive meter readings is marked on the probe.

B.T.H. gauss meter, Type G, and (below) close-up of
the probe, which is protected by a non-magnetic
sheath.
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“ RADIO LABORATORY HANDBOOK
NEW EDITION

ALUABLE information on all aspects of test and
measurement is given in the fifth, revised, edition
of this popular book, recently issued from our publishers
at 15s. The author, who is well-known as a consulting
engineer and as a contributor to Wireless World, writes
knowledgeably from a long and varied experience of
radio. He does so in a way that will appeal to the
amateur and to the professional radio man alike, for he
is concerned not only with commercial laboratory
apparatus but with keeping down expenditure by con-
structing and improvising one’s own equipment. ~ After
dealing with the principles of correct measurement, he
goes on to describe at length the various tyvpes of instru-
ments and how they are used, then makes helpful
suggestions on the most suitable apparatus for equipping
a laboratory. Cousiderable space is devoted to particular
methods of measurcment on components, amplifiers and
receivers, and special attention is given to v.h.f. work.
There is also a chapter of useful reference inlormation,
together with an appendix on the construction of bridges.
This edition has been revised and new material has
been added. In particular, the pages on oscillators have
been re-written to include the latest developments in
RC oscillators, additional information is given on
thermistors, valve-voltmeters and cathode-ray oscillo-
scopes, and the reference section is up to date.

MANUFACTURERS' LITERATURE

Microphones and associated sound equipment described
in a set of leaflets from Lustraphone, Ltd., 84, Belsize
Lane, London, N.W.3.

Electric Motors of the more popular ratings in an
abridged list from Higgs Motors, Ltd., Witton, Birming-
ham, 6.

Television Aerials and accessories described in an
illustrated pamphlet from Validus Aerials, 69, Hornsey
Road, London, N.7.

Coilpacks are catalogued and suitable recciver circuits
given in a brochure from Osmor Radio Products, Itd.,
Bridge View Works, Borough Hill, Crovdon, Surrey.

Midget Paper Capacitors, type Wgg, described in a
‘“Hunt's News’’ leaflet issued by A. H. Hunt, Ltd.,
Garratt lLane, London. S.W.18.

Television Components illustrated catalogue, available
to manufacturers from the Plessey Company, Ltd. (Com-
ponents Division), Ilford, Essex.

Communications Receiver, Eddystone ‘* 740 "’ gencral-
purpose model described in a lcallet from Stratton &
Co., Ltd., Eddystone Works, Alvechurch Road, Bir-
mingham, 3r1.

‘“ Noise and Vibration in Industry,”’ a booklet dealing
with noise-measuring instruments, from A. E. Cawkell
7, Victory Arcade, The Broadway, Southall, Middlesex.

Sound-level Recorder, high speed, and pH Meter, Type
1900, described in leaflets from Dawe Instruments, Ltd.,
130, Uxbridge Road, Hanwell, Ldndon, W.7.

Schering Bridge specification in a bulletin from Muir-
head & Co., Ltd., Beckenham, Kent.

Intercommunication system; the Ediswan Mark II
Loudspeakerphone described in a brochure from the
Edison Swan Electric Co., Ltd., 155, Charing Cross
Road, London, W.C.2.

Receivers and Radiograms for 1951; short specifica-
tions in a catalogue from Pye, Ltd., Radio \Works,
Cambridge.

Television Receiver, Model TU1r2; a descriptive leaflet
from E. K. Cole, Ltd., Ekco Works, Southend-on-Sea,
Essex.

Sound Heads for magnetic recorders; brief details in
a leaflet from Bradmatic, Ltd., Station Road, Aston,
Birmingham, 6.

Earth Analyser for detecting earthing faults on elec-
trical apparatus; a leaflet from Runbaken Electrical
Products, 71-73A, Oxford Road, Manchester, 1.

)

WIRELESS WORLD, NOVEMBER 1950

www americanradiohistorv.com


www.americanradiohistory.com

Dark-Screen Television

Use of Tinted Implosion Guards

the cotour of the unexcited portions of the phos-

phors on the face of the cathode-ray tube as
they appear in the particular conditions of external
lignting which exist at the time of viewing. Conse-
quently, if the external lighting is fairly mgh, con-
siderable loss of contrast is noted in the picture,
because the light retlected from the face of the tube
gives a greyish look to the phosphors.

The obvious way of preventing this loss of contrast
is to eliminate external light altogether, but this is
often impracticable or undesirable. When the picture
must be viewed under conditions of high external
lighting it is possible to maintain an adequate degree
of contrast by using a suitably tinted transparent
light-filter in {ront of the cathode-ray tube to cut
down the light reflected from the face of the tube.

Such a neutral-tinted filter in the form of acrylic
sheet is now quite often used in television reccivers
and it fulfils a double function. In addition to
improving the contrast of the picture when viewed
in a room not completely blacked-out, its strength in
the appropriate thickness gives adequate protection
to the viewer should the tube collapse.

The increased contrast is due to the fact that
external light in the room passes through the filter,
strikes the face of the cathode-ray tube and is
reflected back through the filter again, whereas the
radiations of the tube phosphors pass through the
filter once only. This considerably reduces interfer-
ence by reflected light.

At first sight it would seem that to obtain a picture
of comparable brightness when using a filter to that
obtained on a sel with the ordinary clear guard, the
tube brightness would have to be turned up con-
siderably to make up for the light absorbed in the
filter. This is true to a certain extent, but in practice
the actual colour of the flter is not a true ‘*straight
line”* neutral and although the overall transmissions
of the colours used are on the average about 50-55
per cent, their transmission curves show a consider-
able increase in transmission
in the blue and red ranges.
Transmission curves for the
three ‘‘ neutrals’’ which have
been specially developed for
this application are given in
Fig. 1, and show that the
transmission rises in the blue
to about 70 per cent and in
the red to over 8o per cent.
As the visible light from the
excited phosphors of the
average cathoderay  tube
also peaks in the blue and
red, the filter trausmits about
70 per cent of the phosphor
radiations as against only
about 50 per cent of daylight

IN a television picture, the ' blacks ' are actually

A further point which must be remembered is that
any type of clear guard of glass or plastic transmits
at the best only about go per cent of the light from
the cathode-ray tube falling on it, so that the com-

£ (PER CENT)

o

. TRAMSMITTANC

Fig. 1. Light transmission of ‘“Perspex ' acrylic sheet
television implosion guards. The spectrum colours are
indicated approximately against the wave-length scale.

This photograph shows identical sets under conditions
of fairly high external illumination. The left-hand set
has a clear guard and gives a picture of poor contrast;
the right-hand set has a neufral tinted ¢ Perspex '’
filter and produces a picture of gcod contrast.

or other external lighting.
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parison of transmission of a tinted to a clear filter
is about 70:90 and not 70: 100.

A further effect of the coloured filter is that it com-
pletely alters the ‘‘dead pan” appearance of the
cathode-ray tube and mask.

The photograph—taken in the Pye development
laboratories, Cambridge—shows two identical sets
operating side by side under conditions of fairly
high external illumination. The left-hand set, which
has an ordinary clear guard, demonstrates a picture

of poor contrast. The right-hand set, which has a
neutral tinted ‘‘Perspex’" acrylic filter, manufac-
tured by I.C.I. Plastics Division, England, shows good
contrast. Behind the sets are exposure squares rang-
ing in colour from white to black which demonstrate
that the photograph shows the effect as nearly as pos-
sible as it is observed by the eye. These sets were,
of course, individually adjusted to give as good a
picture as possible under the existing circum-
stances.

Radio in Germany

Broadcast Receivers and Sound Reproduction at Dusseldorf

ORMING an opinion of the broadcast receivers
F on show at the first German post-war radio ex-
hibition, held at Dusseldorf in August, was not
made any easier by the scarcity of circuit diagrams,
but in’ spite of this one gained the impression that
modern German design techniques are much the same
as ours, and no unusual principles are involved. In
outward form the sets compare very favourably with
models from other countries, and have neat and
attractive cabinets without too much emphasis on
originality of appearance. At the same time, there
is a tendency in some quarters to camouflage re-
ceivers as objects of furniture. One superhet, for in-
stance, takés the form of an easy chair, with con-
trols fitted on the arms and a loudspeaker in the
back facing outwards. The built-in frame-aerial gives
somewhat directional reception, so the chair is pro-
vided with wheels to permit easy positioning. An-
other example is the ‘‘Straight Three Bedside
Lamp,” which has nothing in its outward appear-
ance to reveal that it is a receiver, except that the
station names are printed on the shade and a shadow
line indicates the station to which the “lamp " is
tuned.

Most of the medium-priced German receivers now
have an e.h.f. band (86.5 Mc/s to 101 Mc/s approx.)
incorporated in the design, and if not, arrangenments
are made for adding a separate e.h.f. unit by plug-
and-socket connection. Some makes also provide for
f.m. reception, as there are several f.m. transmitters
in use now, in Bavaria and N.W. Germany.

Interest in Tuned Circuits

When judging the merits of a receiver, the German
public is interested not only in the number of valves
that go with it (usually five or six) but in the number
of tuned circuits in the r.f. stages, and this habit of
counting tuned circuits (an i.f. transformer counts
as two) is reflected in all the sales literature. ‘‘ Seven
tuned circuits " is a sales point, so that a dealer wish
ing to do business with only three has a difficult time.
However, the importance of the properties of the
tuned circuits is also appreciated, and quite a few
receivers at the exhibition had resonant circuits with
adjustable characteristics—variable bandwidth, for
instance. With some models, the bandwidth auto-
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matically contracts on reception of a weak signal—
thereby giving selectivity and an adequate signal-to-
noise ratio in exchange for a loss in quality-—and
then expands again when a strong station is tuned in.
Other sets are fitted with a manual bandwidth cormn.
trol, and one manufasturer has combined this with
a tone control.

The average price of broadcast receivers in Ger-
many is much the same as in this country, but the
lowest prices are well below those charged here. For
instance, a straight a.c./d.c. set for reception of local
stations can be bought for 65 Deutsch-Marks (just
over 5 guineas), whilst the ‘" Straight Three Bedside
Lamp’ mentioned above costs about the same.
These low prices may be partly accounted for by the
fact that the number of German manufacturers pro-
ducing receiving sets has greatly increased since 1939
and competition is more intense.

Unusual Recording System

Among the exhibits of the German Federal Post
department, the most up-to-date equipment on show
was a telephone amplifier using germanium crystal
triodes, or transistors. Compared with the 8 watts
of mnon-utilized power consumed by an equivalent
valve amplifier (for heater supplies, standing anode
current, etc.) this amplifier required only 0.16 watt—
a saving in power or efficiency of 98 per cent.

In the acoustics section, a long-playing gramophone
recording system was displayed, giving a smaller
average spacing between grooves than is normally
possible.  With conventional systems of recording,
the width of the grooves and the spacing of any two
neighbouring grooves is kept large enough to accom-
modate any sound amplitude—that is, any lateral
needle swing—that may be necessary in a recording,
but in this new system the width and spacing are
arranged to be dependent on the amplitudes which
actually do occur in the individual grooves and
neighbouring grooves. The result of this more econo-
mical method of ‘‘ packing ’ is that more grooves can
be got into the space available, and it is claimed that
this gives an average increase in playing time of 100
per cent. Speech necordings would probably allow
a greater increase in playing time than would musical
performances, M. L. T.
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Manufacturers: Products

New Equipment and Accessories for Radio and Eleclronics

Minvature Three-Range
Cotl Pack

THREE-RANGE coil pack
measuring 24in x 23in x 1§in
and intended {or use in small super-
heterodynes without r.f. stage has
been introduced by British Distri-

buting Co., 66, High Street,
London, N.8. When tuned by
o.0005-mfd capacitors the three

ranges available are: 16 to jo0m,
190 to 550m and 1,000 to 2,000m
respectively.

The six coils have dust-iron cores.
The pack is inductance-trimmed in
the factory, and the only adjust-
ments needed after its assembly in
a receiver will be to the six trimmer
capacitors accessibly mounted on
top of the unit. With the single
hole fixing and simple wiring,
assembly takes only a few minutes.
It is designed for an i.f. of 465kc/s.
The Bridisco sub-miniature coil
pack is priced at 30s 6d.

Quality Amplifiers

RANGE of quality amplifiers

costing approximately £1 per
watt has been introduced by the
Broadcast and Acoustic Equipment
Company, Tombland, Norwich.
Resistance-capacity coupling is em-
ployed with a paraphase-coupled
push-pull output stage.

In the 12-watt amplifier, 6V6 o1
616 valves are used in the output
stage and a 120mV input is re-
quired for {ull output. Feedback

is applied over three loops, and the
response is flat within 2} db be-
Variable

tween zoc/s and 15ke/s.

12-watt gramophone am-
plifier (Broadcast and
Acoustic Equipment).
The underside shows -a
simplified sub-assembly
for coupling components.
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bass and treble boost is included
with maximum lifts of 20db. The
price is £12 108, Or £8 10s without
power pack.

The 15-watt model has 6L.6 or
807 output valves and the overall
sensitivity is higher, being sunitable
for use with a microphone or photo
cell. The frequency range is joc/s
to 2o kc/s within 1.8 db. Bass and
treble tone controls are included and
the price is £15 10s or £io 10s with-
out power pack.

Breeze Plug and Socket ior
heavy-duty applications has two
100-amp pins and one 1g-amp pilot
pin, in a brass housing that is water-
proof when screwed together. All
three socket inserts and the two
ioo-amp pins can be removed for
soldering.  The makers are The
Plessey Company, Ltd., of lltord,
Iossex.

High-Voltage Adaptor, Model
341, has been introduced by Taylor
LLlectrical Instruments Ltd.. j19-424
Montrose Avenue, Slouglh, Bucks, to
extend the voltage range of their
Model 170A Electric Testmeter up to
10kV.

Television Receivers. Suitable for
viewing in normal room lighting is
the 6ooA table model projection
television receiver produced by
Philips IZlectrical, Ltd., of Century
House, Shaftesbury Avenue, W.C. 2.
It has a flat screen measuring 13iin
x 10}in with lenticular rulings en
the black face to give a wide hori-
zontal angle of view, and is fitted
with safety devices to prevent dam-
age to the projection tube should

cither ol the detlecting cir-

cuits fail.  In a walnat
cabinet, the set costs
{91 g9s 8d with a table

stand or 488 14s 6d with-
out.

Ferranti, Ltd., of Hol-
linwood, Lancs, have intro-
duced a new range of sets
Ly adding to their console
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Bridisco sub-miniature coil pack.
Ferranti Model Tis05 combined
radio and television receiver, with
self-contained radio aerials.

two L2-11

T1205
models, the T105 table model, and
the T1505 combined radio and tele-

receiver more

vision receiver. There will be two
versions of each model available
and Ferranti will incorporate con-
verter units, free of charge, in all
Sutton Coldfield models which may
have to be converted as a result of
ihe {forthcoming opening of the
Holme Moss transmitter.

Twe-speed Gram Motor. Coincid-
ing with the recent offer to the
public of long-playing records.
Small Electric Motors, Ltd., Eagle
Works, Churchtields Road, Beck-
enham, Kent, have produced a two-
speed gramophone motor oper-
ating at 78 and 33} r.p.m. The
complete motor assembly, which is
of the rim drive type, is compact
and suitable for mounting direct on
to a metal or wooden baseboard.
Although at the moment the stan
dard unit is for use only on 50-c/s
a.c. mains, a 60-c/s unit can be
otfered for the export market.
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UNBIASED

Radio and Road Hogs

ECENTLY I was telling you
about a small radio transmitter
installed in my car which, without
infringing the law, enables me, a
mile or so {rom home, to flood the
house with light, warmth, music
and the smell of sizzling kippers.
A reader who signs himself
‘“Autophile,”” which, on the face of
it, sounds like another name for
Narcissus but probably means a car
lover, has written to tell me that
there is a far more necessary use for
a short-range e.h.f. car transmitter
than pandering to the soul-destroy-
g sybaritism in which I indulge.
Ile is apparently troubled by the
number of inexperienced drivers and
experienced road hogs who hurtle
along dark country roads at night
with dazzling headlamps which they
haven't, respectively, the savvy or
the courtesy to dip when passing
other road users; in fact. according
to him, night driving has become a
regular battle of headlights. I can-

not confirm or deny his words from
my own experience as I am at the
present tiine far too engrossed in
trying to navigate my car solely by

its radar screen and accordingly I
leave lighting and all such matters
to Mrs. Free Grid, but possibly mv
correspondent’s information explains
the presence of the ex-A A. search-
light that I notice has recently been
mounted on the car roof.

Briefly, my correspondent’s idea
1s that headlamps should all be made
illegal and the latest tvpe of over-
head lighting installed on all roads
throughout the land, the capital cost
being met partly by the money
saved by not manufacturing head-
lamps and partly by one of the
Chancellor of the Exchequer’s once-
for-all levies. Running costs, repre-
sented chiefly by the huge current
consumption, could be virtually
wiped out by using radio since the
lights on any particular lurlong of
road would not come on until a
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radio beam from an approaching
car was picked up by a simple iixed-
frequency receiver which would
operate the necessary switch by a
relay.

Time Gentlemen, Please

ATIONALIZATION of coal is a

burning topic, but, being poli-
tically  controversial, is naturally
barred, together with discussions of
other nationalization matters, {rom
the pages of Wireless World, 1 do
think, however, that the Editor may
make an exception when I call
attention to the shameless manner
in which the Government's own ser-
vants are deliberately sabotaging its
most cherished monopolies. 1 refer
to Time, which has had the offices
of its control board at Greenwich
since vesting day. Wireless, and in
particular the B.B.C., has made us
all conscious of the boon and bless-
ing of this particular piece of
nationalization.

Yet one need only go into any
nationalized railway refreshment
roon to see B.P.T. (British Pub
Time) still rigidly observed and the
Government’s wishes flouted by its

Night driving “Oft

difficulties.

own lackeys who fling thirsty elec-
tors out on to the coid hard plat-
form five minutes before the legally
appointed time. This five-minutes-
fast rule must irritate teetotallers
also, for after gulping down Govern-
ment tea and the very anptly named
rock cakes, they rush out on to the
platforin only to find to their chagrin
that they have plenty of time to get
sedately into the third-class accom-
modation for which they have paid
instead of flinging open the door of
a moving first-class compartment
and collapsing breathlessly into its
cushioned comiort.

Home-bottled Programmes

I AM glad to see that more and
more home recorders are coming
on to the market, especially those

www americanradiohistorv com

in the
stille night.”

of the self-contained type using a
magnetic wire or tape from which
the programme can be easily and
quickly wiped out when desired. 1
have for a long time used a home-
made one of this tvpe and | make
a regular habit of recording certain
B.B.C. programmes just for the
pleasure of wiping them out without
listening to them.

However, as | have said on a pre-
vious occasion, the real function of
these instruments, in my opinion,
is to record programmes which we
cannot otherwise hear. Next year
during the Festival of Britain when,
as we have all been bidden, we are
devoting all our energies to en-
lightening the overseas visitors on
‘“this realm, this England,” we
shall have still less time to listen.
We shall, in fact, have to bottle not
only the B.B.C.’s day-time pro-
grammes but the evening ones as
well for consumption in what we
shall with literal truth be able, with
apologies to Thoinas Hood, to call
‘““The Stille Night.”

It is possible, of course, to bottle
any programme at will by means of
an ordinary receiver, a time switch
and a recording unit. e can, in

fact, select and bottle all our listen
ing for a week ahead for consump-
tion at our leisure. I am able, by
this means, to keep a car full of
guests cheerful and free from the
vice of backseat driving when roll-
ing home in the small hours long
after the B.B.C. has closed down.

I have little doubt thar by doing
this I am not only infringing copy-
rights galore but also tiausgressing
against the rights of innumerable
recording companies; [ trust they
will all send along the necessary
writs to the Editor who will accept
service on my behalf. 1 can only
think that it is this question of copv-
right and recording rights that pre-
vents manufacturers putting {orward
an s'l-in-one receiver-cum-automatic
recording unit. Can some of you
legal luminaries enlighten me?
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LETTERS TO

THE EDITOR

The Editor does mot necessarily endorse the

opinions

Resistor Colour-coding

S it not time that the manufac-
turers of colour-coded resistors
made up their minds as to the mean-
ings of the colours? There is great
confusion between  Black  for
Nought and Brown for One—I have
before me two resistors with orange
body and tip, and brown spot; on
a bridge they are 33 ohms and 330
ohms respectively! Green Black
Black is shown on the bridge to be
50 ohms—how would 5 ohms be
marked, then? Among a batch of
50,000-0hm resistors, the honours
are about even between Black and
Brown for the tip colour. Surely,
if Black means Nought, when it
appears as body or tip it must mean
Not Even a Nought (a simple ex-
plantation becomnes a little Irish, but
you must see what 1 mean).

Worse is to come—with certain
high-stability resistors a fourth
stripe appears for the tolerance and
bears its correct colour (in place of
the familiar gold and silver of the
humdrum resistor). Some resistors
have a black moulded body; here
is one with brown tip and yellow
spot; it measures 100,000 ohms,
using the body colour for the initial
ONE. But here is one with black
body and two red stripes; it
measures 2,200 ohms, showing that
this time the black body forms
either the intermediate or final
colour, according to taste; finally,
a brown moulded body with three
stripes, Red Red Brown; this
measures 220 ohms, showing that
the body colour is now disregarded
—you have my sympathy if you
thought that this was a 1,200-ohm
1 per cent resistor.

No wonder one manufacturer
takes no chances and places round
his colour-coded product a Iabel
bearing the value in clearly printed
figures ! ETER D. DAW.

London, S.E.1.

Stereophonic Broadcasting

IN your issue of September, 1950,
I read an article about improved
stereophony in which E. Aisberg
started his article with the following
words:

‘“The first broadcast of stereo-
phony. the system in which sources
of sound are restored to their rela-
tive positions in space, took place in
France on June 19th, 1950."”"

Although I understand the feeling
of stating something new, in this

WIRELBES WORLD, NOVEMBER 1950

expressed by his correspondents.

case there is a deus ex machina
in Holland.

On June 15th, 1946, there was a
stereophonic transmission with a
specially constructed artificial head,
equipped with two condenser micro-
phones, that broadcasted a con-
cert given by the Dutch Radio-
Philharmonic Orchestra.

Also the manifold publications of
our industry—Philips, Eindhoven,
about stereophony (Dr. K. de Boer),
were not mentioned at all in this
publication.

J. J. GELUK,
Netherlands Broadcasting Union.
Hilversum, Holland.

HE article by E. Aisberg in your
September number was of con-
siderable interest to me, having had
experience of an opposite problein
during the earlier stages of the late
war with acoustic locational appara-
tus for aircraft.

In his seventh paragraph he men-
tions the differential intensity of
sound bejng responsible for the
binaural eifect. Although the inten-
sity effect exists over short periods
with human ears, it was always my
experience that it was the phase
differential aspect which predomin-
ated in any locational exercise or
practice. To be equipped with tubes
and receiving horns extending the
aural sound base from 6in to 8ft
and to centre these upon a sta-
tionary sound source produced .a
remarkable effect in that the nodal
point of no phase ditference tra-
velled recognisably round the back
of the cranium. This, of course,
operated in one plane only for one
‘“listener.”’

For perfection we will need a wall
in which are positioned 5 loud-
speakers (the middle one to take up
slack) and two listeners, one sitting
normally to recognize what is going
on in the horizontal plane, and one
prone to follow the vertical move-
ments of those who climl) staircases
or rise upon piano wire, or to hear,
for example, the gravitational
descent of * Les Larmes u Diable.”

M. F. L. FALKNER.

Holmes Chapel, Cheshire.

YOUR contributor’s account (Sep-
tember issue, page 327) of the
recent French broadcast over two
channels does not, to my way of
thinking, make a clear enough dis-
tinction between true binaural
stereophony (in which two micro-
phones mounted in an artificial head

www americanradiohistorv com
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Dty PORTABIE
SOUND EQUIPMENT =

4

ortable Mode! 8 65 (open)

Can you provide a public address
system at a moment’s notice ?
With a B6s it is simple—just
place the equipment in a suitable
position and switch on. Incor-
porated within an easily portable
case are the amplifier complete
with loudspeaker, rotary trans-
former, 6-volt unspillable accu-
mulator and microphone with
cable. Power output is approxi-~
mately § watts. The equipment
is a most useful outfit for political
meetings, religious gatherings,
auctioneers, etc., and numerous
other applications where no
electric supply mains are avail-
able.

Price complete £32 10 0

A external speaker can be attached if
desired.

ik

Portablc Bat.ery Mains Amplifier 8 619

Operates on 12-volt battery or by means
of separate plug-in adaptor unit, on A.C.
mains. Power output approximately
16 watts.

Full detatls of these models and others in the large
Trix range of equipment available on request.

Send for latest calalogues and price list.

THE TRIX ELECTRICAL CO. LTD,
1.5 Map:e Place. lottenham Court Road,
Ltondon. W.I. ‘Phone  Museum 5817
Grams & Cables Irixadio Wesio .ondon.’

AMPLIFIERS - MICROPHONES - LOUDSPE
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LETTERS TO

are used at the source, and hcad-
phones are used at the receiving end)
and other systems which simulate
directional etfects.

Neither is it true to say that the
appreciation of acoustic depth is
essentially a product of binaural
hearing. Distance between sound
source and microohone in a studio
is readily judged in a single-channel
system by the ratio of direct to
reverberant sound. The inclusion of
a reverberation chamber in the sys-
tem described suggests that the
designers are well aware of these
facts, and, together with two-chan-
nel control of volume, they have
placed at the disposal of producers
a versatile medium of expression. 1
believe that Bernhart and Garrett
describe their work as ‘‘ directed ”’
stereophony, which seems a happy
phrase. HENRY MORGAN.

Hindhead.

ITH reference to the article

in the Scptember Wireless
World, 1T note that there is no refer-
cence to the cffect of phase displace-
ment in the location of a source of
sound.

I had understood that whereas
amplitude formed the chief dis-
criminating factor in the case of the
high notes, phase discrimination was
important 1n the lower register
where amplitude differences are less
marked.

(This is physiologically possible
since at low frequency the nerve im-

pulses are synchronous with the
sound waves. Note that this does
not involve phase discrimination

between waves of different f{re-

quency.)

If this is so Fig. 1 (a and b at
least) will preserve the original
phase relations intact, provided the
~hannels are balanced, but Fig. 2
ought to introduce a certain amount
of distortion unless the faders can
be made to introduce the correct
phase displacement, a problem of no
small magnitude in an electrical
circuit.

H. R. A. TOWNSEND.

South Cerney, Glos.

Hint to Manufacturers

WHEN buying a television set its
position in the home should
bz in a room diiferent from that in
which a wireless set is kept. This
is obviously desirable when only one
wireless set  is  available, as a
member of a family may well wish
to hear a particular sound pro-
gramme during television transmit-
ting hours. It is also desirable in
these days of flats and small rooms
which quickly tend to become
overcrowded. At the same time
sound broadcasting is sometimes re-
quired in the room used for tele-
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vision. The answer, of course, is
an extension speaker, but this not
only adds to the overcrowding, but
is an additional expense. In the
television set, however, there is a
loudspeaker which is idle for a large
part of the day. May it be sug-
gested to television manufacturers
that a simple switching apparatus
be incorporated in television sets
(other than combined sound models,
of course) so that the speaker may
be used as an extension speaker from
a wircless set. The speaker could
be wired for use when the television
set is installed. D. R. BRAY.
London, N.z2.

Raising E.H.T. Voltage

I FEEL the greatly improved
brightness and focus of modern
1cceivers is due to using voltages ot
6 to 10kV whereas it was quite
common in older types of receiver to
use from 3 to 4 kV.

The obvious method of changing
the e.h.t. transformer for one ot
higher voltage might be considered
too costly in an old receiver. The
only alternative is to use line fly-
back e.h.t. but it will usually be
{found that the line output trans-
former is unsuitable for this purpose
and with a simple half-wave system
would only provide about 2 to
3kV. But i this voltage could be
added to the existing system the
e.h.t. could then be 6 to 7kV or
more. Unfortunately, however, the
straightlorward connection of a rec-
tifier and condenser would not work
as the cathode of the rectifier would
be at a higher positive potential
than the flyback pulse feeling the
anode. The best way of adding the
voltages is as shown in my diagram.
This circuit might seem a bit puz-
zling until it is realized that the extra
components V,C,C,R are really the
top half components of the usual
voltage doubler system sometimes
used in flyback e.h.t. systems.

During the forward scan C, will
be charged up through R to the
same potential as C,. When the

continued

flyback pulse comes along these two
voltages will be added and will be
applied to the anode of V,, thereby
charging C, and C, to the combined
voltage. So therefore with the
simple addition of two condensers, a
resistor, and a rectifier, almost
double the c.h.t. voltage could le
obtained.  This would naturally
mean that increased scanning power
would be required and whether this
is within the capability of the set is

another matter, although 1 have
found this just possible in most
cases.

It would be rather more difficult
using the voltage doubler system
with the existing mains transformer
as one side is usuallv earthed and
maust remain so. In any case, much
larger capacitors would be required
whereas with the above method C,
and C, need only be 0.0003 pF; R
is 2 MQ.

It would be better 1o use a metal
rectifier for V, and no heater voltage
would then be required.

L. J. HILLS.

Belvedere, Kent.

American Insularity

AVING read with interest the

correspondence on the above
subject in your journal, I felt it
would be interesting to analyse the
footnotes and references in a typical
American publication. This I have
done for the excellent collection of
articles entitled ‘* Electronics
Manual for Radio Engineers”’
(Zeluff and Markus; Pub. McGraw-
Hill). This book contains 872 pages
of text, covering 289 ‘‘all-time-
great articles’’ from Electronics
1940-48.

The total numbers of separate
references are as follows: American,
466; British, 38; others (mainly
German), 14; (A few references are
of doubtful origin and may have
been added to the wrong list). Of
the 38 British references, 6 are to
O S. Puckle’s ‘““Time Bases,”” 5 to
Wireless World and 3 to Electronic
Engineering, leaving a paltry 24 to
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represent the remainder of British
brains.

A further analysis shows that of
77 pages of microwaves (did we do
any radar work in this country?)
there are 3 British references, and of
75 pages on television, only 1! In
an article on the ‘‘Phantastron,”
although it is admitted that the cir-
cuit originated at T.R.E., there are
no British references and 3 Ameri-
can references.

It is important to realize that
these figures are not taken from one
isolated case, but represent the
attitude of 270 different authors to
the efforts of workers outside their
own country.

Although T have not made a
similar count in any British publica-
tions, a quick check through 3
copies of Wireless World and 3 of
Flectronic Engineering shows that
more than 50 per cent of refcrences
are to American literature.

\. T. COLBECK.

Talgarth, Brecon.

Names and Titles

2

AS an ‘‘old timer’ in the world
L X of wireless I have been giving
some thought to nomenclature and
titles.

The first refers 1o v.l.[. radio-
telephony between private vehicles,
tugs and the like, offices, etc., with,
at present, the unwieldy designation
of ‘*Business Radio.”” It is extra-
ordinary how difficult it is to arriv
at a suitable name covering this
application of the art. Of course
there is R/T, but this encroaches
upon service terminology and in any
case is still not a word. RADIO-
PHONXNY appears to cover it, but it
would be interesting to have opinions
of your many readers.

My second search has been for a
suitable title covering the 1951
Radio Exhibition, observing it can-
not be held at Olympia. RADIO-
SHOW is what it is, but RADIO-
BRITAIN seems to cover the special
occasion.  Again, what do your
readers think?

H. ANTHONY HANKEY.

London, W.4.

‘“ Television In Your Home,” a
new booklet written for the layman
by W. E. Miller in clear non-
technical language, provides all the
information a viewer needs to know
before and after purchasing a
receiver. The confirmed televiewer
also will find here answers to some

of the questions which may have
cropped up during his viewing
experience.  After describing the

television service and sketching the
basic principles of television, the
booklet gives useful advice on the
choice, installation and correct
operation of a receiver, and ends
with a comprehensive list of ques-
tions and answers. Copies can be
obtained f{rom all bookstalls, price
2s, or direct from our Publishers,
price 2s 2d.
8
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'RESISTORS

FROM 1 TO 100 WATTS

Hlustrated below are four types in the extensive BULGIN range
of Resistors.

Solenoidal single-layer models of 4-100W., they are a most useful
class of Heavy-Duty Resistor designed to meet all requirements for
power-handling, in light electrical and Radio equipment.

Except in a few of the higher-() models, Constant-{2 nickel alloy
wire is used, only the highest grades being employed—highly
normal-atmosphere-resistant—with oxide insulation to the con-
tiguous turns.

Wound on heat-resisting formers, and rated for 450°F. surface
temperature, with adequte ventilation, from 60°F. ambient.
De-rate for use at higher ambients and/or lower working °F,,

(-tolerance 4109, Rated Q, 2.5to |0K. Models of 4, 6, |0W.
also available.
4W Size, 1” 4
6W Size, 13 % 1174
10W Size, 13" x 31”6

30W Size, 347 . 374

L;st Nos. P.R.199-217

60W Size, 43" x 1374

80WV Size, 6” x 12"

[00W Size, 6” X 1174
List Nos. P.R.240-253

Y% Send now for our 80 page, fully illustrated catalogue (W.W.I85)
Price Is. post free.

Within its Dove-Grey and Signal-Red covers you will find listed
the full range of BULGIN Resistors and a complete list with data.
of all other up-to-date BULGIN Electrical and Electronic Compon-
ents.

(BULGIN

A.F. BULGIN & CO. LTD.
BARKING

BYE-PASS ROAD,
Telephone: RiPpleway 3474 (5 lines)
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RANDOM RADIATIONS

By “DIALLIST”

Big Tube or Projection ?

INTERESTING TO NOTICE that tele-
vision receivers scem to be develop-
ing along quite different lines in this
country and in the United States.
Viewers in both countries want big
images: here the tendency is to pro-
vide them by projection methods;
on the other side of the Pond they
are all in favour of the monster
cr.t. I don’t know of any model
amongst this year’s British receivers
with a tube bigger than 15 inches,
nor are there many such; but in
America there are quite a few with
rg-inch tubes and for all I know
some may use even larger ones.
One reason, I suppose, for our
different approaches to the problem
of the big image is that America,
with an output that runs into quasi-
astronomical figures, can turn out
cr.t.s a good deal more cheaply
than we can. We, on the other hand,
seem to have advanced rather
{urther in the technique of making
reasonably long-lived, small, super-
briiliant projection-type tubes.

Direct Comparison

Not all comparisons are odious,
despite the old saying. I recently
had the opportunity of making one
that can’t have been possible to any
vast number of people, and, far from
being odious, it was surprisingly
interesting and instructive. Briefly,
1 watched the simultaneous display
of a whole television programine by
projection and big-tube methods.
The images were of the same size—
about 10 by 12 inches—and the two

screens were side by side. The big
tube was provided with optional
spot-wobble; that is, the ‘‘spot-

wobbulator ** could be switched on
or off at will. The first thing to
strike one was that, cven at short
range, no lininess was apparent in
the projected image, though it was
very much in evidence in that on
the large tube when the spot-wobble
was not applied. The reason, presum-
ably, is that in small high-voltage
tubes one cannot obtain a focus that
is relatively as sharp as that of a
high quality tube of large diameter.
Ir other words, the spot on the small
tube has sufficient spread to cover
up the effects of lininess. One might
expect this to lead to a rather
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poorly-defined image; but I cannot
honestly say that it had this effect.
My general impression was that
though the projected image might
be a little lacking in depth when
directly compared with the other, it
was distinctly more pleasing (and
less tiring) to the eyes than an un-
wobbled image on the big c.r.t.

Passing Thought

It must be no mean job to design
and manufacture very large cathode-
ray tubes. It wouldn’t be so bad if
the business end could have a pro-
nounced convex curve, for this
would have a much better chance of
standing up to the strains resulting
from a vacuum within and an out-
side atmospheric pressure of getting
on for 15 1b to the square inch, but
the end of the television c.r.t. must
be as nearly flat as possible. Take a

20-inch tube to make calculations

nice and easy, and you have a sur-
face area for the screen of 314 square
inches. That multiplied by 14.5
gives a total air pressure on the
screen of 4,553 1b, or a little over 2
tons—the combined weight of 32
average men and women.

Nomenclature

SomeHOW, I am not attracted by
F. B. Rudd’s suggestion in the Sep-
tember Wireless Worid that what we
now know as the intermediate fre-
quency should be styled hence-
forward the resultant {requency. For
one thing, you could not abbreviate
it to r.f., for that is already in use
for radio frequency. Our frequency
designations are a pretty bad
muddle, anyhow. The main reason
is that so many of the terms are
used sometimes with a relative and
sometimes with an absolute mean-
ing. What, for instance, is a high
frequency or a low {requency?
Glance through disquisitions by
various writers on the amplification
problems in different parts of the
receiving set and you will see what
1 am driving at. Myself, I would
like to see a standardization on the
following lines. Let the three main
classes of frequency met with in a
receiver be named respectively sig-
nal, intermediate and audio f{re-
quencies—s.f., i.f., and a.f.; divide
each of these into three degrees:

upper, middle and lower. All the
three class terms are relative, for
s.f.s may be anything from a tew
kilocycles to thousands of mega-
cycles, if.s have a smaller but
similar possible range and a.f.s run
from frequencies below the limits of
human hearing to those a long way
above those limits, but, as applied
to the receiving set they are per-
fectly clear.

Still They Come

THERE caN BE no doubt that tele-
viston has caught on as a national
hobby. By the time that this is
printed the number of licences will
probably have passed the half-
million mark, which means that,
despite raw material shortages and
production difficulties, a very con-
siderable proportion of the homes in
which reception is possible will have
television sets. Between them the
London and Birmingham scrvice
areas have a population of some 18
millions.  Allowing an average of
four persons to each household gives
a figure of 4.5 million homes in the
areas. For one reason or another
television reception is probably im-
possible in at least half-a-million of
these. Hence, just about one home
in every eight in which reception is
possible now has the necessary
equipment. What will the satura-
tion figure be? Higher costs—initial,
maintenance, running and replace-
ment—will naturally make it much
lower than the figure for sound
broadcast receivers, which are now
part of almost every home. For
television I predict it will turn out
to be somewhere between one home
in four and one home in five.

Terminals

THE TErRMINAL (A4merice: binding
post) as we know it to-day and
have known it for umpteen years
is definitely not a satisfactory elec-
trical device. There are only two
main types. In one of these a nut
clamps the wire or wires to a non-
moving base. In the other the base
is again fixed, but the clamping is
done by the point of a screw. The
trouble in either case is that the
moving part of the clamping system
rotates and in so doing grinds,
bruises and evem cuts the wires.
We're all only too familiar with de-
fects due to the eventual breaking
of wires—particularly flex—at the
point of compression in the ter-
minal.  What is urgently wanted
is a terminal in which a straight
push, without any twisting action,
is exercised on the wires.
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CORRECTION
in our advertiscment in the September
issue of ' Wireless World ", it was
stated in error that the new * Avo '’
Valve Data Manual is belng suppiied
free with the ¢ Avo ** Electronic Test-
meter. The Book jn question is, in
4 fact, supplied free only with the “Ave’"
Valve Characteristic Meter.

THE AUTOMATIC COIL WINDER &
ELECTRICAL EQUIPMENT CO. LTD.

WINDER HOUSE - DOUGLAS
LONDON - S.W.

Telephone : YiCtaria 3404-9

WIKELESS WORLD 1

THE

MUANUAL

FOR USE WITH THE “AVO " VALVE TESTER &
THE “ AVO " VALVE CHARACTERISTIC METER
The most comprehensive work of its kind
available. It is the outcome of months of
research and intricate preparation and
hag been produced in response to a definite
demand by Service Engineers for a
quick-reference data book to facilitate
the rapid checking of the multitudinous
variety of valves in use to-day. )

It contains tabulated data covering
more than 3,000 different valves in
current use—British, American and
Continental — and approximately
1,200 Service and Civilian equivalents.

All owners of the  Avo ” Valve Character-
istic Meter who have returned the Regis-
tration Form supplied with the instrument
will receive a copy of this publication
free of charge. Future purchasers of the
“ Avo ” Valve Characteristic Meter will
receive their copy automatically. As,
however, it also contains data and informa-
tion for use with the original * Avo ™
Valve Tester and a comprehensive treatise
on the technique of valve testing, it has
been decided to make the book generally

R . e S SENSIENE available at 15/- post free.

FREE INFORMATION SERVICE:

An important feature is the FREE INFORMATION SERVICE, to the end
of June, 1952, whereby supplementary data, to cover new valves
as they are introduced, will be mailed from time to time. These
supplementary items will be issued on perforated adhesive sheets
so that they can be easily detached and inserted in the book in their
correct alphabeticdl and numerical positions.

USE THE COUPON BELOW (OR WRITE IF YOU PREFER)
ENCLOSING P.O. OR CHEQUE FOR I5/-

To :—The Automatic Coil Winder & Electrica! Equipment Co., Ltd.
Dept. W.20, Winder House, Douglas Street, London, S.W.1,

Please send me a copy of the “Avo” Valve Testing
Manual, for which I enclose P.0./Cheque 15/

STREET
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GOODSELL

RECEIVERS & HIGH-FIDELITY AMPLIFIERS

With the development of the latest GOODSELL receivers and high-fidelity
amplifiers, you can at last be sure of good reproduction over the whole tonal range.
Construction is to the highest standard throughout and, like all GOODSELL eqmp-
mient, is dependable for long and trouble-
free service.

HIRE PURCHASE TERMS AVAILABLE.

Willtamson amplifier to specification. Illus-
trated is the dual power supply model with
Partridge transformers, large paper con-
densers and B.V.A. valves.

Price £29/5/-.

Other models from £19/19/-.

A new range of medium priced
amplifiers with performance and
distortion figures second to none.
Using overall negative feed-back
and a new output transformer
highly sectionalised, with an
exceedingly low leakage induc-
tance especially developed for us
by Partridge Ltd. B.V.A. valves,
Prices from £16/16/-.

Superheterodyne tuning units, 195-550 and 1,000-
2,000 metres with special position on wave change
switch Feverting set to “‘ straight '’ T.R.F. for local
station listening. EF41, ECH42, EF41, ECCA40,
EM34.

Price £15/15/-. P. Tax £3/10/-.
With wide range tone control, additional L.F. stage
and extra 6dB per octave valve correction circuit
on gram input only.
Suitable to drive Williamson amplifier.
EF4l, ECH42, EF41, ECC40, EF40, EF40, EF40,
EM34.

Price £22/-/-. P. Tax £4/17/9.

Amplifiers using transformers and .chokes hermetically sealed in oil or tropicalised
are available for export or special orders.

You need a GOODSELL for good reproduction

GOODSELL LTD., 40 GARDNER ST., BRIGHTON, SUSSEX.  Phone: BRIGHTON 26735

LONDON REPRESENTATIVE :
HOLLEYS RADIO, 285 CAMBERWELL ROAD, LONDON, S.E.S. Phone : RODney 4988
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If you can buy 10,000 cycles for £5, how many cycles
®  can you buy for £1357

e No bid.

If, by sitting with your ear in a loudspeaker -
fed from an audio frequency oscillator, you 3 ) .
hear something when the dial is set at. 30 cps i
and something when it is set at 20,000
cps, then you can, presumably, with a semi-
transparent, if not clear, conscience say
that the speaker has a response of 3o-
20,000 cps. Whether this information is of any
use or not depends upon whether you want
the loudspeaker to listen to or talk
about. By these standards a poor loudspeaker
looks as good on paper as a good one, which is
why we try to refrain from sticking
our necks out and say as little about the
performance of our speakers as possible.
When it comes to listening tests however, we find
quite a lot of people choose our models, and
only a few refuse to believe their ears
and insist on knowing what the speaker looks
like. If you must know, even our sceptical
ears can hear 30 and 15,000 cps signals on
the Klipschorn Reproducer at a
reasonable level, but it’s really made for
reproducing music, and it’s quite good at
that too.

%W/f
During December you
ﬁear #e,ne / can hear the Klipsehorn
4 Reproducer at:
VITAVOX LIMITED, L
1-4 Soho Street,

Oxford Street,

Westmoreland Road,
London, W.I.

London, N.W.9.
Telephone: COLindale 8671. Cabot Radlo Ltd.,
Telegrams : Vitavox, Hyde, London. 28 Bedminster Parade,

Cables : Vitavox, London. Bristol.
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the finest aerials are made by

AERIALITE

The demand for * AERIALITE '* Television Aerials increases
daily—WHY? Simply because Aerialite are alive to the
exacting requirements of an aerial under all conditions. Here
are a few of the models from our wide range, all proved sellers.

MODEL 67 (lllustrated)

This model is another recent addition to the Aerialite range of TV aerials.
It is easily adjustable to all channels and gives excellent results. It can
be fixed to window-sills or adjacent brickwork and is fully proofed

against climatic conditions. 27/6.

MODEL 55

This 1s the well-proved and popular Aerialite ‘“‘H’’ array.
It is robustly constructed, corrosion proofed inside and
out and is supplied with a |0ft. x 2in. alloy mast which
will withstand 100 m.p.h. gales. Model 55, 125/-.

Model 55X Aerial only, 65/-.

MODEL 65 & 66 (indoor)

Two new indoor models for skirting board of window fitting. The
65 has one telescopic and flexible section, whilst the 66 has two
flexible sections. Each complete with five yards of coaxial* cable
for receiver connection. The range of both these easily fitted
aerials can exceed 20 miles. Model 65, 28/6. Model 66, 16/6.

* Models 65A and 66A, As above but supplied with balanced twin feeder. (Cat. 387).

MODEL 63
(lllustrated)

Designed for fringe areas the
Model 63 has broad band-
width, high gain and direct-
ivity. The array comprises a
folded dipole, director and
reflector -robustly construc-
ted and corrosion proofed.
Fully tested to withstand the
strongest gales.

Supplied complete for £10.

MODEL 53 (Indoor)

This aerial is intended for erecting in lofts and can be mounted in
a variety of positions. It gives excellent results and requires only
the connection of the cable for immediate operation. Price 25/-.

SEND FOR CATALOGUE

Showing our full range of Television, Radio and Car Aerials, as
well as our aerial accessories, including coaxial cables, plugs,
sockets, etc.

THE AERIAL DE-LUXE FOR
THE FRINGE AREAS

Don't Miss Seeing the
New MobeL 64

(Patent applied for)

This aerial is a development
of our Model 63 and has an
exceptionally high forward
gain. It is specially designed
for fringe areas where signal
strength.is exceptionally low,
The aerial is highly directional
with a very sharp pattern.
Price with 10 ft. Heavy duty
Dual Mast: £13/10/-,

AERIALITE LTD. - STALYBRIDGE - CHESHIRE
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because

It has a specially flat face.

It gives a bright,
pleasantly coloured

image.

Ferranti reliability

ensures long life.

It gives freedom

from ion burns.

The price is reasonable.

=] FERRANTI CATHODE RAY TUBES

There’s a keen demand for this Ferranti T12/44 12° Television Tube, so place your order NOW!‘Z

FERRANTI LTD MOSTON MANCHESTER 10; & 36 KINGSWAY LONDON WC2

| FERRANTI
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SO SMALL—
IT DOES
A BIG JOB

Miniature in Size, buf big in performance.
The M.M. 2 Gang Condenser has frame
dimensions of only 13" x 132" x 1},
Complete with dust cover. Cat. No. 4702.

PRICE }]0/6

‘TYPE 604 (illustrated) is a low-loss short-
wave condenser suitable for Chassis or
one-hole fixing. Brass vanes are soldered
to supports and electroplated.

TYPE 603 is a split stator condenser of
similar construction.

The S.1 series in both. types are particu-
larly suitable for low power transmitters.
PRICES : Type 604 15/3—17/0

Type 603 16/0—17/6

Replacement Scales calibrated 10 Copenhagen
Plan now available for :—

Airplane Drive .. . .. 23 retail
Squareplane Drive e .. 2[6 retail
Full Vision Drive . .. 2/9 retail
S.L.8 or S.L.5 Drive .. .. 4/6 retail

PRECISION COMPONENTS BY

JACKSON

BROS (LONDON) LIMITED
KINGSWAY - WADDON - SURREY

Tel. : Croydon 2754-5 Grams : Walfilco, Souphone, London

[——
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MAIN LONDON STOCKISTS for

DYSTONE

EQUIPMENT
EDDYSTONE ‘750"

Communications Receiver
A double-superheterodyne circuit, with variable selectivity,
eleven valves. Covers 32 Mc/s to 480 Kc/s in four wave-
bands. Easy tuning by mechanical band-spread allowing
accurate re-setting and calibration.

£49 10s. 0d
EDDYSTONE ¢ 680"

Communications Recziver
Uses fifteen valves in advanced circuitry design. Covers
30 Mc/s to 480 Kc/s. Two R.F. and two LF. stages.
Crystal Gate. Variable Selectivity. Push-pull output.
“S?” meter. Designed for professional communications
work, its many features commend it to the discriminating
amateur. Brochure with performance figures and curves
free on request.

£89 Ss. 0d.

EDDYSTONE “ 740"

Communications Receiver
A newcomer to the Eddystone range, offering unparalielled
value for money. Uses eight valves, including rectifier.
Covers 30.6 to 1.4 Mc/s and 205 to 620 metres in four
bands. Flywheel tuning gives silky and precise control.

£29 10s. 0d.

EDDYSTONE 720

“YACHTSMAN’S '’ Receiver
Designed for use in cabin cruisers, yachts, etc. Internal
loudspeaker. 80 to 620 and 900 to 2,300 metres, covering
Consol signals, weather forecasts, 600 metre distress
band, time signals, trawler and small ships band, news and
broadcast. Operates from 6 volts (2 amps.).

£39 7s. 6d.

EDDYSTONE ‘670"
“ MARINE ** Receiver

Designed for general
A.C./D.C. mains

Used the world over by seafarers.
purpose broadcast cabin listening.
operation I10-200-230 volts.

£39 7s. 6d. (plus Purchase Tax £8 19s. 2d.)

EDDYSTONE “ 710"
‘“All World Six*’ Receiver
For overseas use, operating from 6 volts (2.5 amps). A
high-performance short and medium wave broadcast
receiver.
£39 7s. 6d. (no Purchase Tax for Export)

Fully descriptive details of any receiver gladly sent on request

WEBB'S OFFER PROMPT DELIVERY FOR HOME OR
XPORT ORDERS

"WILLS 257

14, SOHO STREET, OXFORD STREET, LONDON, W.1.
Phone : GERrard 2089, Shop Hours : 9 .m.—5.30 p.m. Sats. 9 a.m.—| p.m.
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DUSTPROOF

HIGH FIDEI.ITY = I2” P M.

L ke AXIOM 150

This 12in. high fidelity unit has a twin-curvi-
linear diaphragm (Patent No. 451754). A
carefully designed magnet assembly using
anisotropic .material provides a total flux of
158,000 maxwells on a 1}in. pole. The back cen-

tring device is a dustproof

bakelised linen disc with
concentric corrugations.

Overall Diameter ...
Overall Depth .........
Fundamental Resonance .
Voice Coil Diameter ....
Voice Coil Impedance -..
Maximum Power Capacity .

Frequency Coverage .................ccccceeiiiinin 40/15,000 e.p.s-

The combination of these features gives this
precision built instrument an outstandingly
wide coverage from 40 to 15,000 c.p.s. free from
bass modulation effects.

An ideal high fidelity reproducer for the record
enthusiast and the connoisseur of wide range
musical reproduction, it gives exceptionally
fine transient and frequency response.

A Bass Reflex
Cabinet measur-
ing approximate~
1y 30"% 23" % K"

and a corner
cabinet have
been specially
designed for this

A242in. (313 ems)
..643in. (17.6 cms.)
......... 55 cps,

...... 1}in. (4.4 cms.)
IS ohms at 400 c.p.s
.. IS Watts Peak A.C.

Flux Density 14,000 gauss  loudspeaker and
Nett Weight . 12 Ibs. 13 oz. (5,810 grammes) workm;;"d;ax;
For use with this model Finish Grey Rivelllng Ename avarlable.
we recommend Good-
mans High Fidelity Heavy N
?uty(l);tpu( Transformer s
ype H.4.
Nett Weight . . . 5 lbs.— GOODMANS INDUSTRIES LIMITED
2,265 grammes. LANCELOT ROAD, WEMBLEY, MIDDLESEX

Telephone : WEMbley 1200 (2 lines). Telegram: : Goodaxiom Wembley, England
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 EDDYSTONE 680

COMMUNICATIONS
RECEIVER

A high-grade instrument with wide frequency coverage
for PROFESSIONAL COMMUNICATION REQUIREMENTS

The ‘680’ is a fifteen valve superheterodyne receiver embodying advanced technique. Among its speciai features are
included: continuous coverage from 30 Me¢/s to 480 Kc/s, two R.F. stages, two L.F. stages, crystal filter, B.F.O.,
push-pull output stage, variable selectivity, ‘‘S’’ meter, noise limiter, standby switch, stabillsed H.T. voltage to
oscillator, provision for relay operation of transmitter, high signal-to-noise ratio and sensitivity, highly attenuated
image response, very effective A.V.C., provision for twin feeder and single aerial, modern minfature all-glass valves,
mechanical bandspread logging device. Available for rack mounting.

The complete frequency range is covered by five switched coil assemblies with an overlap between each. The
gear-driven, flywheel controlled mechanism is positive, free from backlash and very smooth in action. The
mechanical bandspread device takes the form of an auxiliary dial and gives a scale length equal to ninety inches per
range. The dial can be read to one degree. I.F. transformers are permeability tuned to 450 Kc/s. Operates from
A.C. mains 110 and 200/240 volts, 40/60 cycles. The front panel and tuner unit chassis are aluminium, and the
remaining units of stout brass, heavily nickel-plated. Lift-up lid. The cabinet and front panel are finished a handsome
ripple black, set off by plated handles. The finger plate is black and silver. 162in. x 133in. x 82in. high. Weight 41 Ibs.

LIST PRICE IN U.K. £89.5.0 (No Purchase Tax)

Manufacturers:

STRATTON & Co.Ltd., West Heath, Birmingham 31 € STRATNOD:

TO PUT TELEVISION SERVICING ON AN ECONOMIGC LEVEL

A L L D A Y Now your service department need not be held up during non-
transmission hours. Here is an economically priced portable

instrument, perfected after more than two years of research and

development, capable of the complete checking and adjustment

T E L E v I S I o N of television receivers at any time, independent of transmissions.
The RADAR Video and Sync Generator will produce a fully

synchromised and correctly proportioned test pattern, together

T EST' N G A N D with Sound, for the adjustment of LINE HOLD and WIDTH,

FRAME HOLD and HEIGHT, LINE and FRAME LINE-
ARITY, BRIGHTNESS and CONTRAST, INTERLACING,

A D J U S T l N G SOUND on VISION interference, etc.

The pattern generated consists of a number of vertical bars
divided into horizontal sections, each section graded linearly from
black (30% mod) to full white (100%_ mod) and the output level
of the generator is ample for connection to the input of normal
receivers.

Weighing only 154 Ib. and measuring 13in. by 8in. by 5}in., the
generator, with self-contained power supply, is housed in a robust
steel case finished black crystalline enamel. Models available for
London or Birmingham frequencies. In every way a superb
instrument. Price £45.

:l 34 : ‘ﬂ > i video and sync
generator

26 Oakleigh Rd., New Southgate, London, N.11
Fhone: ENTerprise 5967
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You can’t take it

with you

the \TANNOY” DUAL CONCENTRIC
brings the concert to your home

{3in. Dual Concentric Unit
showing cross-over network.

SOUND

CANTERBURY GROVE,

The Tannoy twin loudspeaker system consists of a direct radiator low frequency
unit and a horn loaded high frequency unit fed through a cross-over network.
The entire system is aperiodic, and with its wide frequency range gives (pro-
viding a high quality input is used) high fidelity reproduction of a stereophonic
quality and an intimacy and presence to solo instruments and voices.

This loudspeaker system is offered in the 15 inch size at £26.5.0.

We will be

glad to send full technical specifications on receipt of a postcard, or to arrange
showrooms at West Norwood.

a demonstration in our

Also available in 12 inch
size at £19.0.0 com-
plete with cross-over
network on separate
chassis. This speaker is
identical in every way

with the 15 .inch model, -

except in size and power
handling capacity.
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u :E I —:Q—— u DUAL CONCENTRIC LOUDSPEAKER UNIT
s —HT H MOUNTED 1N CORNER®BASS REFLE X
m=E === e EEE IS !L! { chener. (PROBE MIC ON AXIS)
dr ¢ 3 « * 8oy 2 3 ¢ sSe78

FREQUENCY

Frequency curve of 15in. unit.

\TANNOY/

PRODUCTS

WEST NORWOOD,

RENTALS

LONDON,

S. E.27. Telephone : GIPsy Hill 113}

LIMITED
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STILL BETTER
ECEPTION
WHEN the

new “Antex’ was
introduced it set a
new and higher
standard in T.V.
Aerial performance.
Now the NEW
‘“Antex ” comes to
provide even better
television recep-
tion. Its greatly
improved construc-
tion ensures long
service free of
trouble.

@ HIGH GAIN. Approximately double that of a standard dipole.

@ LESS INTERFERENCE. Front/back ratio is 22 db. Back pick-
up beléw horizontal is eliminated. WIDE RANGE. For use
wherever an * H’ array would be employed. Highly efficient in fringe areas
when mounted at adequate height. @ EASY TO INSTAL. Rods are
fitted after all connections are made. Connections accessible without
removing rods. (Pat. No. 630795.) @ RIGIDITY WITH LIGHT
WEIGHT. Weighs approx. 2 It. No picture flutter in high gales,

FOUR MODELS to meet every mounting requirement,

POLE | 10 FT. MAST
MOUNTING S FT. MAST MOUNTING ' MOUNTING
. - plete with 14*
for fitting to 4iiwith mast and wall| with mast and 1oy nin e allgy

FEEEnfog met l|mour|ting bracket, Chimney lashing mast and chimney

amses. bracket, lashing equipment.
Model X2P/y: | Model X2W, % | Model X2L/% | Model X2M/x%
£€2. 5.0, €. 3.0 1 £3.15. 0. €5. 0. 0.

s For Chonnel served add ﬁgure as follows :

I for London, 4 for Birmingham, 2 for Holme Moss, i.e. X2P|4 is the Pole
Mounting type for Birmingham.

Al! Antiference Acrials carry a. ree 12 months’ insurance cover ot
£250 against hightning damage.

Full details in leafler E/50/W sent on request.

ANTIFERENCE LIMITED - 67 BRYANSTON STREET - LONDON W.I

WIRELESS WORLD
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Chosen bythe

Connoisseur

‘* BAKERS *’ High Fidelity Loud Speakers are
now in constant demand by Acoustical Labora-
tories, Gramophone Societies, and the true
Music Lovers throughout the World. No finer
speaker exists today, for over twenty-five years’
experience of speaker design renders each model
the finest value that money can buy.

127 and 18” ““TRIPLE CONE '’ and * DUPLEX "'
Models.

Write for Descriptive Leaflet giving full technical details
(or better still call for an auditlon) of :—‘' BAKERS '’
SPEAKERS, RECEIVERS AND AMPLIFIERS,
ETC. A combination offering the highest
possible quality radiogram unit.

BAKERS
RADIQ =

Pioneers of Moving Coil Speakers
Since 1925

Dingwall Road, Croydon Telephone: CROydon 2271
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FAMOUS
: _
£ e CHARACTERISTICS ...2

The CHARACTERISTICS of

ST’ VALVES

HAVE MADE RADIO HISTORY

PHOTO CELLS CATHODE RAY TUBES VALVES

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C2
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vy The College backed by an Indusiry

More qualified technologists
urgently required everywhere.

Because of our unique backing, we can offer the most
authoritative courses in Radio, Television, and other appli-
cations of Electronics. For Free Brochure giving details of
Musical Industries Lid. (H.M.v., ~ Home Study, and Daytime Attendance Courses at moderate
M arconiphone ; etc.) fees apply to :

E.M.I. Institutes have behind them
the vast resources of Electric &

The Registrar, Dept. 16,

E.M.I. INSTITUTES

10 PEMBRIDGE SQUARE, LONDON, W.2 Telephone: BAYswater 5131/2

-

.19

TELEVISION & RADAR

| SQUARE WAVES

THIS OSCILLOSCOPE HAS A
STEPPED Y - AMPLIFIER GAIN
CONTROL COMPENSATED, ON
EACH STEP OF APPROXIMATELY
6 DB, TO ENSURE ACCURATE
REPRODUCTION OF SQUARE WAVES

OTHER FEATURES

BUILT-IN WOBBULATOR
TIME-BASE 10-250,000 ¢;s
BRILLIANCE MODULATION
SHIFT CONTROLS, etc., etc.

PRICE £25 MODEL 11w

WRITE FOR DETAILS ALSO OF MODEL I8, £15
HIRE PURCHASE TERMS AVAILABLE

ERSKINE LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS.

(THE DEVELOPERS and MANUFACTURERS OF THE NOW FAMOUS TYPE 13 FOR THE SERVICES)
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EDISWAN FUSCILLATY
o g
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% VERY LOW FREQUENCIES %
% HIGH STABILITY *
* WIDE RANGE *
* PURE WAVEFORM *
* PUSH-PULL OUTPUT %*

HIS is a much-needed oscillator designed specific-

ally for testing, calibration and set-up of biological
amplifiers and recorders, strain and vibration recorders,
and low frequency wave analysers.

It has-a resistance/capacity circuit of special design
with automatic amplitude control to ensure constant
output and good waveform at frequencies from
1.1 to 5,000 c.p.s. The circuit is remarkably free from

WIRELESS WORLD

R TYos a606
L]

coanuTD
—— -
aks
-

FREQUENCY INCREMENT SWITCH
CONSTANT OUTPUT VOLTAGE
OUTPUT ATTENUATOR

COMPACT AND PORTABLE
STANDARD RACK MOUNTING

trouble associated with change of valve characteristics,

ensuring that accuracy is dependent only upon the
frequency selective network components.

An incremental is included
specifically for the measurement of ‘Q’ in frequency

frequency switch

selective circuits of filters or wave analysers.

Further details will be given on request.

EDISWAN

THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C2

- 'RA.136

13
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Recognised as the Most Reliable Valveholders

Bl12A—Duodecal
FOR CATHODE RAY TUBES

Ref. No. B.12,U.l—moulded in Phenol-Formaldehyde
w . B.2/U— " " " " " with Polythene Cover

THE McMURDO INSTRUMENT COMPANY LTD., VICTORIA WORKS, ASHTEAD, SURREY - ASHTEAD 340]

ALONG THE WAY...OF 7TW/A
You Can Ship Almost Anything Anywhere ' "_0%
hy TWA AIR CARGO N

ELECTRICAL EQUIPMENT, including radio
and television parts, is more and more commonly being
shipped, these days, via TWA. Damage to fragile
components is minimal because handling is miminised,
and because the loading has to be skilled. The lighter
packing requirement saves time, labour, material and
cost on all such cargo.

TWA—Tae Modern Way to Ship

Big, 4-engined, all-cargo TWA ships
depart every week from important indus-

e trial centres . . . assure prompt deliver-

O g A ies from these and connecting cities to

any point in U.S.A. Low rates. Fast

en uu I VIa service. Whenever you have a shipping
problem ... ask TWA for help. Get

rates, schedules, shipping deails today.
YOU SAVE MONEY—crating costs, insurance See your shipping Agent, or call TWA

costs, warehouse costs.

YOU SAVE TIME—days, wecks, even months. You g T o
get goods to markets safely, at low cost. z

YOU SAVE WORK—simplify your shipping
problems. Make one call . . . get one air waybill, one SRS O RN
invoice. Save filing, paper work, worry

US.A - EUROPE - AFRICA . ASIA
YOU INCREASE SALES—shipments arri
T et on T i e Ail TWA flights carry Air Cargo and Air Mail

Al esarts. 200 PICCADILLY, LONDON, W.I. Tel.: Regent 3211
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LOSSOR vvounce

THE FIRST

ENTIRELY ELEGTRONIG
INSTRUMENT FOR
TELEVISION ALIGNMENT
AND LINEARITY CHECKS

The Television Alignment and Pattern Generator
is an inexpensive instrument designed by Cossor to

provide a simple, efficient and much needed aid to tele-
Y Carrier frequency 7-70

vision receiver alignment. The tuning sweep of the
mc/s. (on fundamental).

alignment oscillator is achieved by frequency modulation Continuously variable.

of its carrier which can be set to any frequency between % Frequency modulation up to 7 mcls.
7 and 70 mc/s. A response curve of 7 mc/s. bandwidth bandwidth.

is presented on the tube of any standard oscillograph, the Y Square Wave Modulation for linearity
time base voltage providing the frequency modulation. check of Time Bases. Frequeney 400

. . c.p.s. (Horizontal); 80 Kcfs. (Vertical).
The instrument also incorporates a Pattern Generator PR Snizortal) Ol Vierical)

Y Maximum autput 50 mV. Minimum 25
microvolts. Standard 80 ohm output
to be carried out in the absence of Television trans- impedance.

which enables frame and line Time Base linearity checks

mission. Compact, easily portable—weight under 14 Ibs.

Y Write for fully descriptive leaflet to:—

A. C. COSSOR LTD., INSTRUMENT DIVISION, COSSOR HOUSE, HIGHBURY, LONDON, N.5.

O.L 20

15
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WH[N TRANSEORAMERS

SPE[I[IEII

THE NAME IS USUALLY <uj DEN>

Anm) i® <o, 1D

Woden components are specified
for the most popular circuits
published in the leading technical
journals,

Send for catalogue and details
of components for the “ Wireless
World ” Williamson Amplifier.

WDDEN TRANSFORMER (0. LTD.

XLEY ROAD RBRILSTON - STAFFS - PHONE: BIL. 41959

MYCALEX TELEVISION
e T >» DIPOLE and REFLECTOR
A AERIAL MOULDINGS

@ Watertight assembly.
@ Long leakage path.

@ Element rods reinforced by
the inserted metal tubes,
at a point where fracture
is liable to occur.

€ Mycalex has high surface
resistivity to  moisture
under damp conditions.

® Great physical strength due
to nature of Mycalex which
is a bond of Mica and Glass.

‘Phone : CIRENCESTER 430 or send enquiries to

TIYCALEX COMPANY LTID - ASHCROFT ROAD ' CIRENCESTER GLOS
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Gimpht™

TAPE RECORDER

The SIMPHONIC is a completely self-contained and portable recording
Co;/nplete instrument, simple to operate, economical to run and gives a high
standard of reproduction on both speech and music.

. ] The recorder uses inexpensive reels of oxide coated plastic tape on
Ewnomlm which recordings of up to 30 minutes duration may be made. Rapid
rewind enables recordings to be played back almost immediately.

All sound may be erased and the tape used many times for fresh
5,mple recordings. A recording may be replayed as often as required or stored
almost indefinitely without deterioration.

Such a versatile instrument has obvious applications in many fields

V'ey_mtile including EDUCATION, SPEECH THERAPY, SCIENTIFIC RESEARCH,
MEDICINE, ADVERTISING and ENTERTAINMENT. A moment’s
thought will suggest many more.

SIMON SOUND SERVICE

RECORDER HOUSE, 48 50, GEORGE ST., PORTMAN SQ., LONDON, W:l., ENG
Telephone : Welbeck 2371 (5 lines) Telegrams : Simsale, Wesdo, London. Cables : Simsale, London
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FOR PROMPT and EFFICIENT SERVICE
CASH or EASY TERMS

ARMSTRONG ALL-WAVE CHASSIS

(including speaker and output transformer)

MODEL EXP 83/3. Cash £18/17/1 or £4I|0 with order and 8
monthly instalments of 40/..

MODEL EXP 125/2.  Cash £47/16/- or £11 with order and 10
monthly instalments of 80/-.

GOODSELL - WILLIAMSON
AMPLIFIER and TUNER UNITS

LEAK AMPLIFIER & PRE-AMPLIFIER UNITS

WHARFEDALE LOUDSPEAKERS

MODEL W 12/CS. Cash £8 or 40/- with order and six monthly
inscalments of 22/-,

MODEL W (5/CS. Cash £12/10/- or 60/- with order and 7 monthly
instalments of 30/-.

MODEL SUPER EIGHT CS/AL. Cash £4/5/- or 35/- with
order and 3 monthly instaiments -of 20/-.

“W.B.” 12in. CONCENTRIC DUPLEX SPEAKER

with transformer and crossover net work. Cash £15/15/- or
£4/16/- with order and eight monthly instalments of 30, 2.

1 GOODMANS LOUDSPEAKERS

AXIOM 150. Cash £8/8/- or 40/- with order and 7 monthly
instalmenes of 20/-.
AUDIOM 60. Cash £€6/15/- or 25/- with order and 6 monthly

instalments of 20/-,

‘BARKER and HARTLEY-TURNER SPEAKERS

For Motorists

The ATLAS H.5 BATTERY CHARGER

Output 5 amps at 6 or |2 volts. A substantially made charger
complete with meter. Cash £7/15/- or 50/- wlth order and 6
monthly instalments of 20/-,

The REMINGTON-RAND ELECTRIC SHAVER

reatly does give a better, quicker and more pleasant shave than
the blade and socap method.

We are so convinced you will agree that we shall be pleased to
send either model on TEN DAYS' FREE TRIAL, on receipt of
deposit.

The *Foursome’ (for average beards). Cash price £7/16/5 or
30/- with order and 7 monthly instalments of 20/-.

The *“Five’” (for stubborn beards). Cash price £8/17/7 or 50/-
with order and 7 monthly instalments of 20/..

Both models are despatched in beautiful silk-lined case per
registered post.

Brochure FREE by return from the Electric Shaver Specialists.
All Goods despatched carriage pald.

Descriptive literature available on request. Kindly enclose stamp.

1925

The L. R. SUPPLY CO,, LTD.

(LONDON RADIO SUPPLY CO.),

BALCOMBE, SUSSEX

|
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CAN YOU READ A
CIRCUIT DIAGRAM?

—if 'you can, and if you are reasonably competent in
radio assembly work, you’il find it easy to build this

GRAMPIAN
15 WATT

AMPLIFIER
UNIT

1 GRAMPIAN
KIT No. 392

A.C. mains and/or battery
operated. Fiil instruc.
tions, pnotos and diagrams
2/6. Complete kit of

TO SEE IT AT
YOUR DEALERS parts a(';gsft:ffiifuj"

For name of nearest stockist, write to

GRAM@I@N REPRODUCERS LTD

9 Hanworth Trading Estate, Feltham, Middlesex.
Telephone : FELtham 2657/8. Telegrams : ** REAMP,*® Feltham

1 6;45

Wharfedale

OUTPUT TRANSFORMERS

The new W.I5 output transformer is illustrated
below. The inductance is 70 H. with a leak-
age inductance of only 0.} H., thus ensuring sat-
isfactory results in wide response circuits with
negative feedback.  Maximum input 20 watts.

LIST PRICES
O.P3 3 ratios .. 6/6
P. Type 4 ratios with C.T. 72
G.P.8 8 ratios ,, . H/é6
Universal .. 6 ratios ,, " 13/6
De Luxe 6 ratios ,, " 22/6
W.12 3 ratios 210
W.I12 Any ratio 'to order 25/0
W.I5 Any ratio to order 60/0

WHARFEDALE
WIRELESS WORKS

BRADFORD ROAD,
IDLE, BRADFORD

Telephone : Idle 461

Telegroms ;
Wharfdel, idle, Bradford
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»" Recipe for Reliability

Take 16 gms. of moulding powder; | gm. of S.R.B.P.
sheet; 14 gms. of brass bar; 3 gms. of brass
strip; 5 gms. of steel strip; 4 gms. of copper
strip;

add Silver alloy, aluminium wire and steel wire as

required. .
i

— plus 50 years of experience,

and the result is—

ELECTRONIC & RADIO
APPLICATIONS

For more than 50 years the name
Cutler-Hammer has stood for all that is best
in switch design. Now C-H switches are
being made in Britain in a wide range of
3, 6 and 10 amp. types operated by lever,
plunger, slider or trigger mechanisms. To
be sure of long dependable service for your
product with complete freedom from all
switch troubles, it is in your interests to

standardise on Cutler-
Hammer.

\NC-
CUTLER-HAMMER

| 4 N
== APPLIANCE SWITCHES —

< |®]| 7 ‘v
"THE sSwITCH PEDPLE"

BRITISH N.S.F. CO. LTD. - KEIGHLEY * YORKS

Phone: Keighley 4221/5. Grams: ENESEF, Keighley. LONDON OFFICE: 9 Stratford Place, W.l Phone: Mayfair 4234

Licensees of Igranic Electric Co. Ltd. for the above products of Cutler-Hi Inc. Milwaukee, U.S.A.

Other British N.S.F. Products
include: * OAK ' Rotary, Push-
button and Slider switches;
Carbon and wire-wound

P s for
and Radio applications.
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SOUND REPRODUCING EQUIPMENT

A Diffuser Loudspeaker

This Philips all-metal central Diffusion Loudspeaker
is for ceiling mounting or suspension. It is attractively
finished in a pleasing shade of cream that will harmonise
weil with any type of surrounding. Dimensions are
15in. ‘diameter, 8in. deep. The loudspeaker is fitted to
Philips type 9803 unit, and has a 100 volt transformer
tapped for 1, 3 and 6 watt operation.

PHILIPS

AMPLIFIER DEPARTMENT,

[PHILIPS
i

114

LIMITED
CENTURY HOUSE,

TO EASIER
ASSEMBLING

@ 5 SIMPLE
CONNECTIONS

@ SAVES TIME

@ SAVES MONEY
@ SAVES WORRY
-~ @ A PERFECT JOB

The OSMOR “Q"*’ Collpack

is the solution to the problem
of coils and switching. Just 5 simple
connections,afew minutes work, saves

hours of puzzling over complicated
circuits—and gives you a better job in every
way, and at less cost, too ! All types available
for mains and banery sets, Complete with
full instructions and circuit diagrams.

0SMO

‘Q" COILPACKS

Send stamp for new illustrated lists of Coils, Coilpacks and all Radio Components

OSMOR RADIO PRODUCTS LTD., (Dept. W.12)

BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY
Telephone : Croydon 1220

As spetified for con-
versionof the Type25
unit of the TR. 1196,
Wartime utility re-
ceivers and others.

SHAFTESBURY AVENUE,

NOVEMEBER 1950

A 100 Watt Amplifier

The outstanding features of this Philips Amplifier
include : a high degree of voltage amplification; an
output of 100 watts ; and very little waste heat, giving
cool running and long life. The output is well maintained
even at extremes of the audio spectrum, and generous
negative feedback taken over the output transformer
provides excellent loudspeaker damping.

Send for literature covering the full Philips range of S.R.E.

ELECTRICAL ...

ALSO MAKERS OF :
AND TELEVISION  RECEIVERS,
LAMPS AND LIGHTING EQUIPMENT, ETC.

LONDON, W.C.2.

A 687 A

* HOME STUDY
backs radio experience with
sound technical knowledge

MANY men who wished to link their radio experience with
a sound technological background have received successful
instruction by means of an ICS Course. lts value has been
proved not only to amateurs but to men who already have a
professional interest In radio and television engineering,
inctuding those taking qualifying examinaticns. It is invalu-
able, also, to students who wish to prepare themselves for
a’job in this field. Courses of instruction covering radio
and, if necessary, television, include the following :

Complete Radio Engineering - Radio Service Engineers
Radio Service and Sales * Advanced Short-Wave Radio
Elementary Electronics, Radar and Radlo
Television Technology

And the following Radio Examinations

British Institution of Radi~ Engineers
P.M.G. Certif.cates for Wireless Operators
City and Guilds Telecommunications
Wireless Operators and Wireless Mechanics, R.A.F.

Write today for our FREE “ Radio’ booklet which fully
describes the above ICS Courses and the facilities for the
complete study ol Radio and/or Television technology. The
ICS Advisory Department will also give free and impartial
advjce on the need of and the means of instruction

Fnalorrialivreal

CORRESPONDENCE SCHOOLS

Dept. W .L.16, International Buildings, Kingsway, London, W.C..
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dAmportant development

IN THE DESICN OF

MULTICHANNEL
V.HF. RADIO
TELEPHONE LINKS

The V.H.F. Multi-channel Radio Telephone type
VMS which has been designed by Automatic
Telephone and Electric Co., Ltd., provides radio
links for the transmission of international 12-
channel carrier groups. It will handle simultane-
ously three such groups giving a total of 36 channels.

The equipment can be supplied to cover radio
frequencies in the bands, 40-60 Mc/s., 60-90 Mc/s,
and 156-200 Mc/s. Under normal conditions
ranges of 30-40 miles can be attained between
stations and links, up to several hundred miles in
length, can be provided by the use of specially
designed relay stations.

AUTOMATIC TELEPHONE
& ELECTRIC CO. LTD.

(RADIO & TRANSMISSION DIVISION)

Strowger House, Arundel Street, London, W.C.2.

Telephone : TEMple Bar 9262 Telegrams : Strowgerex, London

@ STROWGER WORKS, LIVERPOOL, 7.

A.14301-A.24
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One dog - One bone

0ne man - one job
One plant - one purpose
One factory - one plant

Technicians with a
background of 25 years'
experience, working with
single-purpose plant
in a factory
designed for one object
produce nothing but
the high standard of
transformers

that bear the name

L X N ]

PARMEKO

PARMEKO o/ LEICESTER

Makers of Transformers for the Electronic and Electrical Industries

NOVEMBER 1950

A new invention j
rationalising the detection
of intermitient faults

FRANKIE—the Accoustic Fault-Trap

(Patents granted and pending.)
220V, AC. — PRICE £19.0.0

Main Functions: Silent as long as radio is
working faultlessly. Gives special alarm-
tone regardless of how fast and short-lived
the occurring fault is. Fault - Sensitivity
variable from + 0.l db. to 4 3 db.

indispensable to the modern Service-Engineer.

Sole agents wanted where not already represented.

FRANCK NIELSEN Rabio

@sensgude 46, AALBORG, Denmark

Technical news
from France!

RANCE is playing an increasingly

important part in the manufacture of
high-quality radio and electrical products
for world markets. The latest advances in
this field are shown in the new publication
L’Exportation  Electricité-Radio—the only
export review of its kind. If you are seeking
news of these developments, information on
the current prices of French radio and
electrical equipment, or even a new British
Sales or Agency representation, write now for
a free copy of this important journal (printed
in English, French and Spanish).

Published Quarterly. Annual subscription 10)-

L EXPORTATION
ELECTRICITE - RADIO

E.T.P., 81 rue de la POMPE, PARIS lée, FRANCE
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The Police "999" emergency call system depends for its
successful operation on instantaneous radio communication
between Police headquarters and the fleet of patrol cars. Radio
equipment in the patrol cars is used under the most arduous
conditions but it must be available for instant use 24 hours in
the day.

No wonder then that more and more Police authorities
throughout the country are using G.E.C. quartz crystals in their
radio equipment.

Pioneering research and experience in making over a million
units, ensure a product of the highest quality. For all your
quartz crystal requirements be sure to specify G.E.C.

Quick delivery service for urgent requirements for experi-
mental or replacement purposes.

Write for our leaflet QC.4904.

OUARTZ CRYSTAL UNITS

SALFORD ELECTRICAL INSTRUMENTS LIMITED
PEEL WORKS - SILK STREET - SALFORD - 3

A SUBSIDIARY OF THE GENERAL ELECTRIC CO.

LANCS.

LTD. OF ENGLAND

23
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SOL~D O~ O~ O~ > DL~

0D 4 ~
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W~ >0~ >V~ WL~ > DL~

NOT-so-simple Arithmetic

ROM onc cxtreme to thc other! From the simple arithmetic of
15, + 12 + 8 =« 33, representing the number of individual types and
sizes of current R. & A. Reproducers, to

fdx::R+A

a modified calculus expression meaning something far less tangible but
equally important.

It represents the integration of all the little bits of experience and
know-how, all the countless refinecments of design and technique, accumu-
lated by R. & A. during 20 years of specialised loud-speaker manufacture
for the equipment making industry.

Twenty years is a long time for the solution of any problem and we

don’t pretend to have the final answer even yet ;
that the ““ sum of all the elements

to it than most people.

but we genuinely belicve
of our particular *“ x> puts us nearer

As a first step towards proving our casc, may we send you our current
leaflets, so that vou can select samples for test ?

&,

Telephone :

SOLVE ou

RADIO PROBLEMS WITH

ANYONE can build our handsome SUPERHETS !* And the
knowledge that the performance will equat chat of commercially
built units ac double the cost, will make you EXTRA PROUD
of your achievement !

As our delighted friends already know the secret is our 30
TUNING UNIT comprising the famous 3 band 30 Coil pack,
“ MM ** LFET.’s, new 8in.x éin, 3 colour Dial and 2 gang—
ALIGNED AND MATCHED ! Price. 69/9 (inc.) or 90/6 with
1.B. S.L.8. spin-wheel Tuner 2 All parcs and full construction
Sheéts available.

NOTE fér Connoisseurs :— Our 40 Feeder Unit and 10w push pul.
Quality Ampr. with variable negative feedback is the TOPS | !
For'details, eleven circuigs, data, etc., send 1/6 NOW for NEW
ENLARGED EDITION (44 pp.) ol Home onstruccor’s Hand-
book ** All items supplied by Mail DIRECT ONLY from :

RODING LABORATORIES

70, LORD AVENUE, ILFORD, ESSEX
3 ‘ pcone WAN 5488

Wolverhanipton 22241.

"OUR HOME CONSTRUCTION UNITS! |

REPRODUCERS AND AMPLIFIERS LIWMITED
WOLVERHAMPTON

ENGLAND

Telegrams : Audio, Wolverhampton

‘ S I F A M Precision ELECTRICAL INSTRUMENTS
2” to 8”

ACCURATE
measurement
of time

or electricity

forindustrial

DC Moving Coil. AC
Rectifier. HF Thermo-

or laboratory

couple. Hour Meters.
Panel mounting. Port-

purposes.
able or 45° Bench type.
PROMPT DELIVERY AND TWELVE MONTHS GUARANTEE

SIFAM ELECTRICAL
LEIGH COURT

17665

INSTRUMENT CO.
TORQUAY

LTD

Telephone : Torquay 4547;8
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To the electrical and radio service engineer . . -

( | i spniature - - ° )
An oscilloscop® in mt

The criterion of usefulness of a cathode-ray tube as an
oscilloscope is the ratio of the screen diameter to the
diameter of the spot but there is a practical limit to
the extent to which the screen diameter can be
.reduced, even though the spot size is reduced in
proportion. One outstanding feature of this oscil-
loscope is the comparatively large screen for an
instrument of such small dimensions. Although the
overall dimensions of the case are 113 in. x g% in. x
4% in., the tube has a 2% in. screen.

The
Miniatare
Cathode-ray
- Oscillosecope
Type 244

METROPOLITAN-VICKERS ELECTRICAL CO. LTD.
MANCHESTER 17, ENGLAND

Member of the A.E.1. group of companies R/E g0,

VNN NOI4(®® Pioncers in Radio and Electronic equipment
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LONG PLAYING RECORDS ON STANDARD
OR RECORD PLAYERS

THE CHANCERY LONG PLAYING RECORD ATTACHMENT G33
{patents pending) is precision

Price complete

£4 17s. 6d.

(including Purchase Tax)

Price less Pick-up

£2 18s. Od.

{including Purchase Tax)

CHANCERY PRECISION

engineered to convert existing
equipment (78 r.p.m.) to 33}
r.p.m. This is effected by an epi-
cyclic transmission and reduction
mechanism, ensuring a.constant
speed of 334 r.p.m. necessary
for true reproduction of long
playing records. Elimination of
‘““wow’’ and waver has been
achieved to a remarkable extent.

The G.33 has been designed for
simplicity of conversion, having
merely to be placed on the
existing turntable, and no special
fixing is required.

The special Decca Crystal Micro-
groove Pick-up embodies a
sapphire stylus and a lightweight
balanced arm, and gives an ex-
tremely wide frequency response.

This instrument s
as supplied to the
DeccaRecord Co.Ltd.

INSTRUMENT SERVICE LTD.

Sales Department: 64, GEORGE STREET, BAKER STREET, LONDON, W.|I

VISUAL NULL INDICATOR
for A.C. Bridges
Range 40 c/s to 20 kc/s.

The Sensitivity which is adjustable from
zero is higher than that of headphones.
It is very robust and will withstand
considerable overloads — no acoustic
shock. Operates on A.C. mains.

BALDWIN INSTRUMENT CO. LTD.

DARTFORD, KENT Dartford 2989 & 2980

* POLASPEX '’
(Reg. Brit. Pat. Off. 674076)

BLACK SCREEN
TELEVISION

Latest scientific development as featured at
National Radio Exhibition.

% BLACK SCREEN means real daylight
' viewing

v BLACK SCREEN improves contrast
and tones of picture

Y BLACK SCREEN means no eye strain

Y BLACK SCREEN gives a clear black
and white picture

YOU, TOO, can have a black screen on your existing

receiver. 9 in. tube size 18/-, |2 in. tube size 2i/-.

Obtainable from your television dealer or direct
from manufacturers and patentees :

MAURICE CHESHIRE & COMPANY,

29, SOHO HILL, BIRMINGHAM
NORthern 5128
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PROBLEM:

Secure top of talc container so that it can be
rotated under spring tension for alignment of
sifter holes.

SOLUTION:

Type SFW Spire fix inside container is pressed
over integrally moulded stud. Top rotates under
spring tension and is permanently secured.

THAT'S FIXED THAT - FASTER, CHEAPER

It just shows how Spire, in one simple operation, can solve what
threatens to be an assembly headache. Very few awkward locations or
blind assemblies present much of a problem to Spire these days. And
once a Spire is on it stays put— the unique double-spring action sees
to that. Wed like to know if you think Spire; the fastest thing in
fastenings, can help you—will you write to us ?

SPEED NUTS

Enquiries to: —

SIMMONDS AEROCESSORIES LTD. BYRON HOUSE, 7-8-9 ST. JAMES’S ST.,LONDON, S.W.1

HEAD OFFICE AND WORKS: TREFOREST, GLAMORGAN
Also BIRMINGHAM * STOCKHOLM * MELBOURNE

75

27
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ULTRA No TV set that has ever been

NUMBER THREE from the need for some after- |
sales service. But 909%, of

the difficulty in coping
with adjustments and breakdowns is diagnosing
what has gone wrong. That is why we always ,
give Ultra Television Dealers the _fi;llest/
possible  technical information about the- .
product they are handling, in the form of service /\o’:@
sheets dealing with circuitry and component values, \‘\\
valve trouble diagnosis (showing, for example,

the effect of every possible valve electrode internal
short circuit in the performance of the setj and, in
fact, a classification of almost every symptom of trouble
and its treatment, all of which help to make Ultra TV

just about the best value for money on the market today.

ULTRA ELECTRIC LIMITED
WESTERN AVENUE, ACTON, LONDON, W.3

—M.R. SUPPLIES Ltd—

Som: in L i t, etc., In new or otherwise
t e I I us e:lcellent c?ndltlon.- " As ususl each uem Is guarantoed £0 be in perfect order. All
prices pet!

EVERSHED BRIDGE MEGGERS (230 volt), Secondhandex-Govt. Bachonetested
before despatch, Range: Megger, 0/60 mogoluns, Bridge: .001,100,000 ohms

= = shownln four digit windows with 10/1 and Liit)/1 multipler aud divider, with sary-
(o ] app Icacions ing case, £15 nett (despateh 4/6). Also EVERSHED CIROUNT TESTING TR

OHYM-METERS, 3.H. ex-Govt. Range:0.1-200,000 slunv (in two scales) with leads,
prods, ca.rrylng oase, otc., but less Aashlamp battery, 85/~ (despatch 1/6).
FLUXMEIERS (Model WY0023 No. 1), Oalibrated in three ranges, 500f1,000,
1,000/2,000 and 2,000/4,000 Gauss, di di C wi tered pol.
Ind.cator and probe for mismum gap of I}in., Brand new in portable case
12x 9 x 6in. £5/10 0 (des. 2/-).

Drayton ‘Hydroflex’ valves . . Hydraulic LABOBATV%B{ VOll-,'l'HEdl'ER!, (érl:da I, mlcoili 0/1.:(!)1 v. b{) .C. 11, oeoi‘i) ohms p:r vol‘t&
Py . Hingamo-Weston, brand new, 6-inch scale, In portable case n. 59., by 4

Metal Bellows are an transmission . . Dis- 57/8 vdes. 2/6), Also same reading, first grade by Howard Butler, Ltd., with bin

essential component tance thermostatic Acale, in portablecase, 81in. 5q. by 3in, 37/@ (des.2/6). Both of these are excellent

part

ior conversion to multi-range instruments.
CALIBRATED RESISTANCES (New ex-P.0. instrument), Ten located steps each

in  Automatic control . . Low torque

coolant regulation . . flexible coupling ., . of 100 ohms (total J,000 ohms) with knob control. Additional50, 100 and 200 ohms
Movement for press- Pressure sealed by plags. Usefulas W Bridge orforseri Size : 3in. X 2}in.
ure change . . Packless ki STl Chgp whgR s
Ll EQEKing moyement.., AUTOMATIC VOLTAGE REGULATORS (Garbon Pile). Further smsll supply—
gland to seal spindle in Pressurised rotating early 4 c ’hedadm call h(zldsmnlns saligply atany ;on:gebetwel en
i o : 180 und 230 v. A, Lo g up to 500 watts. Contalned in ventilated steel case
highvacua. ',Re§m°u‘ shaft se.als F g A."cmﬁ 6} n,~ 7}in. x 10}ln. uizh, witn ter ninl panel and pre-get voltage control knob on
to accept liquid ex- pressurised cabin con- top. Eass'toinsttal—di;\smml s\lw‘lli;ad.d I“-;‘;&Ugrtelevigl;lalaébmn'}%ry.dllk'mom
. . . e = tc,, where constant voltage is required, rand new, /@ (des. 4/6).
pansion . . Dashpot or delay device trol . . Refrigeration expansion .y
i o HIGH-DUTY MAINS VOLTAGE BLOWERS. Fitted Briggs 1/8th h.p, Induction
- . Barometric mc.asurcmem. - valves . . Thermostauc' Steam motor,220/2560 voltr A.C. Diameterofblowerhousing 10in., overalllength of motor
control o P.rcssunsed couplings Traps . . Pressure amplifiers . . and blower 14in. 2,850 r.p.m. Outlet orifice 3fn. x 2in. Reconditioned as new,
where vibration or movement is Differential pressure measure- ,fsé%? C(deso ()E(:xglsnd 5/6). 1?1“3@ muh i ‘:UBE §1°mu 3&[”&&1@3;1?6 :ou‘;
. . 7 T.p.m., overallle max. diameter: ., very clent ang
?resem ] ._Dust seal to prev.em ments . ., Thermostatic operation reuombly qulet_ldea] for electronic coollng_ projectors, etc., 15/~ (new). Our
ingress of dirt . . pressurereducing  of louvre or damper. MULTI-PURPOSE TRANSFORMER is suitable for these blowers and much other

L.V. equipment. Prim.tapped 200/220/240 v. B8ec.provides5, 7, 8, 10, 12, 15, 18,
20, 25 and 30 v. at 3 amps, 27/6 (des. 1/-).

for HYDRAULICALLY FORMED SHADED POLE MOTORS (Hoover—brand pew). 200/260 v. A.C. R.P.M. constant

at 1,200, very silent running. Suitable for very many purposes including wire

Scamless, one-piece, metal bellows combining the properties of a Recorders, Cine Projectors, Gram. Motors, Cooling and Extractor Fans, smali
compression spn'ng able to withstand repeated flexing, a packless (é::.:;;ne;‘;;n:od‘);;mh X: tm:;h.rt Zad: en;i :9 ﬁ,f,de;lgli Operati
1] Ta roduct o O 3 P on
gland and a container which can be hermetically sealed. Made by 110 v. A.C. (We can supply suitable transformer). Various gear ratios: Model A
a process uxmi_uel xil'n this country, they are tough, resilient, with (lnduction), 5 r.p.m. final ; Mode) B (induction), 2r.p.m. final ; Model G(commutator),
uniformity o e, performance and reliability in operation . 140 r.p,m, final ; Model D (Co.nuntator). 180 T.p.m. flaal. R.P.M. fignre 8 approx.
unobtainable by any other method. Overalilength 7in., dfa.3 iln., new and perfect. 57/8 any one (des. 1/6).

A popular offer for everybody ! SMALL EXTENSION SPEAKERS made by Goodmans
rorthe Admiralty. Fitted3 lln. P M. Unit(15 ohms)inneatwuth«mdnzu x8 x3 §in.

Dra yt on METAL BELLOWS e o e B maepatn: 1716 cdea ey - 0 uied e smpaker

VITAVOX P.M. PRESSURE UNITS, 10 watt, 15 ohms §5/= (des. 1/6). Rauge of

Weite for List No. N80O-1 DRAYTON REGULATOR & INSTRUMENT €O. LTD., sultable Projector Hurns—details on request.

WEST DAAYTON, MIDDLESEX. Wast Drayton 2610 83 | | M.R.SUPPLIES Ltd., 63, New Oxford Strset, London, W.C.1
: MUSeum 2958
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TIME CHANGES ...

accuratel7' measured

B w NN (R
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The ¢ CINTEL’ Microsecond Counter

Chronometer

Will measure very short time intervals in the range
1 Microsecond to 1 Second with an accuracy of 4 0:0059%,
£ 1 x4 S and 10 Microseconds to 10 seconds with an accuracy
of 4+ 0:005%, + 10 u S.

The instrument has many other applications apart from
Time measurement including Random Counting, Frequency
Measurement, Frequency Division, etc.

For further particulars please write for Leaflet No. MCC1/1.

—

A Company within the J. Arthur Rank Organisation
FOREMOST IN THE MANUFACTURE OF =

® Counters & Chronometers ® Metal Deiectors @ Oscilloscopes ® Photo-Electric
Cells ® Cathode Ray Tubes @ Geiger-Muller Tubes @ Electronic Instruments

WORSLEY BRIDGE ROAD:-LONDON *S"E*26
Telephone: HiTher Green 4600

™ - & ’
Northern Agents: Scottish Agents: /
f. C. ROBINSON & PARTNERS LTD. ATKINS, ROBERTSON & WHITEFORD LTD g
287 Deansgate, Manchester 3 100 Torrisdale Street, Glasgow, S.2 CI NT EL

CINEMA -TELEVISION LIMITED /
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WAYNE-KERR LABORATORIES LTD, NEW MALDEN, SURREY.

™E Rothermel D104

‘ CRYSTAL MICROPHONE
Ideal

¥ HIS popular microphone combines rug-
ged construction with dependable trouble-
free operation, and although low-priced,
gives a performance comparable with an
instrument of much greater cost. It is
eminently suitable for tape, wire and disc
recording, also for 16 mm. sound projectors,
and is also largely used for running com-
mentaries and announcement work. Ex-
cellent frequency response. No input
transformers required. Output approxi-

mately—60 db relatlve to £5 / 5 ’o

1 volt-dyne-cm.
£6/0/0
With handle and switch ... £6/17 / 6

SOUND CELL CRYSTAL MICROPHONES
We can thoroughly recommend the following:

Model BR2S, a very fine ge"efa'£1 0/1 0/0

purpose microphone.
Model AR12, a studio type microphone having
24 individual sound cells. An instrument

of the very highest order. £20/1 0/0

ROTHERMEL CRY3TAL PICKUPS

for Sound Recording

With plain handie

Microphone
inserts supplied to
manufacturers  of

erasionel and Brilliant reproduction. The finest made.
tape rpe:ording in- Prices from 19/6 to 28/-, plus P.T.
struments. Informative literature frec on request
*
tf your Retailer cannot supply, write divect (o .
ROTHERMEL, LTD,
Rothermel Mouse, Canterbury Road, Kilburn, London, N.W.6.

Telcphone : MAIDA VALE 6066.

carrying case.

W1IRELESS WORLD

WAVEFORM ANALYSER

A simple and accurate means of measuring the individual harmonics of a complex
waveform. By using a heterodyne circuit with a crystal filter, this instrument
gives the high selectivity necessary for working with modern L.F. design.
impedance is high enough to allow connection across a transmission path without
disturbing the level at the point of connection. An outstanding feature of the
A201 is its compactness and portability.
Also supplied for rack mounting. Please write for dezails.

NOVEMBER 1950

TYPE A201

Input

It weighs only 40 lbs. complete with

TELEPHONE: MALDEN, 2202

The MODERN BOOK Co.

can supply from stock these well known works by

G. A. BRIGGS

which present the results of many years’ practical experi-
ence and musical activity—with facts and figures relieved

by touches of humour.
SOUND REPRODUCTION
A technical education in itself, containing reliable, up-to-

(2nd Edition)
the-minute information in ali aspects of sound reproduction.
Explains and discusses everything from Cabinet Design
to Needles and Grooves. 248 pages. 193 diagrams.
BOUND FULL 10[6 (ll/- Post) De Lure Library Edition

REXIN Bound in Real Leather 17/6
(18/3 Post Free)

LOUDSPEAKERS

The Why and How of Good Reproduction
(3rd Edition. 5th Impression)
One of the most authoritative, accurate works ever
published on the reproduction of sound via the loud-
speaker. Just the thing for both the cxpert and the

amateur enthusiast. 5/3 Post
88 pages. 36 illustrations. s" ( /Free )
idle,

Published by

Wharf'edale Wireless Works, Bradford Road, 8radford, Yorks

POST THIS gease send Rme -g c’iound Ll})eproduct on
¥ Soun i eproduction ibrar; Edn.
NovHE TO % Loudspeakers, for which enclgse P.O.
value.......
MODERN .=
BOOK Co. | ADDRESS ...

19-23 PRAED ST., |
LONDON. W2,
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YOU COULD MAKE AN AIRCRAFT Z=a&/2”

A Lincoln, a Hastings, a Sunderland could no more fly without its Signal-
ler than the ‘“ Queen Elizabeth ” could sail without her Radio Officer.
Often flying long distances, the Signaller maintains communications by
keeping in touch with other aircraft and Ground Stations. He is not only
a skilled wireless operator but also an expert operator of radar navigational
aids and secret radio devices. To qualify for this fascinatiig and im-
portant career, you must first satisfy the R.A.F.s high standards of
intelligence and physique. If you can, you will be certain of N.C.O.
rank : and, later on, have a good chance of gaining a commission,

There are also special opportunities for certain Qualified Pilots, Navigators and
Signallers who are above the normal age limits for direct entrants,

Fly in the

ROYAL AIR FORCE

and be trained to lead!

TO: AIR MINISTRY,
(DEPT. W.D.9.) VICTORY NAME

HOUSE, LONDON, W.C.2.

X Send details of (1) direct entry to ADDRESS....... : T e
Flying Branch (2) special schemes for
ex-pilots and navigators (give previous
rank) (3) special schemes for ex- AGE SO

signallers. * delste iwo of these.
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Start catering NOW for

—— are high fideli ith this
Where larger oi“(: I? “‘}ila“s nle%v am;l:g;r.wnlnqor-
nni‘(al, ask porates all the essentials
esis..‘r‘ Feticity 1°ER fim first-class reproduc-
o 4 W on.
R PO . .
M‘X’aqulER ® Wide, frequency range, 40-15,000 cps. with ade-

eder Units : quate variable bass lift and treble cut

. Fe L
ﬂ:?; ei‘tag'ﬁs 3'“::;:?::1 ® Hum-free at full outpur X
< £2 15 7d tax ® Harmonic distortion below 19,
£12 10 0d piv 4-station | @ Attractive finish and layout
Model ﬁgf‘buﬂm TRF | @ £14 17 6d complete
;ra&f‘? og plus £1 18 6¢ tfi_, ® Immediate delivery

Microphone stage can be supplied
as extra at £3 15 0d list

Further details and literature from :

FELICITY AMPLIFIERS, 26a, Wadham Road, Putney, London, S.W.1s.

Strand

Model 44 SuBsTANDARD

MULTI-RANGE METER

SEARM I IR

A self-contained pre-

cision instrument for
general laboratory use
and for calibrating first

grade single or multi-

Our Silvered Mica Capacitors are made
in all values between 3 pF and 7000 pF. i P

range meters. The
accuracy on the 44 range
is Substandard on D.C.
and within + 0.5%
on A.C.

Our aim is to supply these Capacitors
with the smallest possible dimensions,
and we have a range of 7 sizes which
allows us to offer for almost any capacit-
ance a ‘‘made-to-measure” type. ‘ K These meters are made with the greatest care and

have been supplied for a number of years to the leading

STABILITY RADIO COMPONENTS (™ [t
COMMERCE ESTATE, WOODFORD Av., EI.ECTRONIC INSTRUMENTS '.TD

LONDON, E.i8 v g f
Telephone: BUCKhurst 65012 17, PARADISE ROAD - RICHMOND - SURREY - ENGLAND
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A new

MINIATURE

e®®0 080 cs00 e
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MULLARD ELECTRONIC PRODUCTS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE,

8
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-
- Voltage

Reference

\\\\
. Tube

Designers of compact industrial equipments will welcome this new Mullard
Miniature Voltage Reference Tube. Built on the small B7G base, it is characterised
by high stability and robust construction. lt should prove of great value where an
extremely accurate and reliable performance, coupled with a maximum saving of
space, is required. The larger version of this tube known as the 85Al built on a B8G

loctal base is also freely available.

Working in a constant current circuit, these tubes provide a voltage source
of extremely high constancy, and in the majority of applications may be used to replace
a standard cell as a built-in source of voltage reference. They may likewise be used
as a reference against which to compare or fix the level of almost any physical

quantity which is convertible into an e.m.f.
Their use in this manner in position control
systems, temperature control devices, etc, will
thus be apparent.

VALVE DATA

Nominal Operating
Voltage

Max. Starting Voltage
u a I Current Range
Operating Current

THERMIONIC VALVES
AND ELECTRON TUBES

‘| Internal Resistance at

4-5mA

85V

125V
1-8mA
4-5mA

290 ohms

INDUSTRIAL POWER VALVES - THYRATRONS - INDUSTRIAL RECTIFIERS - PHOTOCELLS
E RAY TUBES - STABILISERS AND
TUBES - ELECTROMETERS, ETC.

FLASH TUBES - ACCELEROMETERS - CATHOD
REFERENCE LEVEL TUBES - COLD CATHODE

LONDON, W.C2

MVT84REY
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Engineer, or Service Man, can atford to be without. Contains :

1 End Trimmer, 1 Side Trimmer,

1 Yaxley Switch Contact Adjuster,

1 Low Capacity Trimmer, 1 Screwdriver,

1 Set of Feeler Gauges,

1 Set of six Box Spanners from 1 to 8 B.A.,
1 Set of four Spanners from 0 to 8 B.A.

In durable black crackle finish meral case.
SENU YOUR OKRDER TO...
J. & S. NEWMAN, LTD.

100 HAMPSTEAD ROAD, N.W.I. Tel.: EUSton 5176

NOVEMBER 1950
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POST FREE Z
i—

RADIO
FOR “‘E.E.” FOR OTHER MAKES AMPLIFIERS
I OR i) CONSTRUCTED
Lond i ‘
(London or Midland) TELEVISORS
Vision Chassis (London or Midland)
Sound/Vision Chassis v
Sound Chassls l with valve holders
Power Chassis Vision Chassis
Support MOTORS
Time Base Chassi
R TR Power and Time Base
Focus Coils Chassis, complete
‘ with valve holders
eslisiiggs Heater Transformer REEUE
Scanning Units Smoothing Choke nE—
Line Output 9" Mask (Cream)
Transformers 12" Mask (Cream)
5, Shakespeare Rd., Finchley, N.3.
Phone: FINchley 2188

Stars

’ Lists iree on request. Post extra undet

#Sale /

“Hkyway Neven.” A mew constructional design with push-
puil output and separate power pack for building a de-luxe
radlograin chassis. The 8-page booklet gives wiring plantin
four easy stages, together with circuits and constructiona!
data. Basle parts Including chassis, coll pack, IFTs and
dial assembly cost only 86/-. Booklet 1/-.

New "Skyway’ push-pull designs—'Junior,” a competitive
design for the beginner, can be built for £8/100, including
valves. Booklet 8d. ''The Baby Grand,” a de-luxe design
restricted to 5-6 watts in class “°A,” but incorporating all
the features of high power amplifiers. Dual inputs for 30
or 500mV. Wiring diagrams in four eaay stages. Can be
constructed for £8/10/0. 8-page booklet 1/-.

These designs and all parts are available to the trade, home
or overseas, Rample designs and price list free on receipt
of trade card.

Al parta for *Viewmaster,” “Wireleas Worid” and *'Elec-
tropic Engineering'’ designs from stock. New aspect 12-in.
white masks for round end CBTs now available, price 22/8.
Tallon packed-flat cabineta, 9-in. table VM, £5/15/0; 12-in.
table VM, £7; 12-in. console VM, £12/20/0 ; 12-in. console
EE, £13/20/0. Lenses: 6in., 30/-; 4in., 50f-; 12in., 75/-.
BSR motors for recorders, etc, SR1 2-pole, 32/-; 8R2,
25/- ; FP10 4-pole, 38/,

78 R.P.M. Bingie players, Garrard, Collaro from £5/3/2.
Auto-changers from £9/12/8, including purchase tax.
33-1/3 R.P.M, Decca 33A motor and microgroove pick-up,
£8/18/0; 33 A/G do., with PU changeover switch, £8/12/0,
both from stock. Auto-changers—details on request.

Marconi model 14 pick-ups now halved in price. Pick-up,
26/-, plus 14/2 tax ; transformer, 12/6,

I'M types, well-known brands: 3in., 10/-; 6in, 12/8 ; 8in.,
12/6; 10in., 22/6; 12im , 45/=-. W.B, 10-in. Stentorian, diecaat,

37/6. Wharfedaie 12 in. de-luxe, cloth suspension, 130/-. 4

6in, x din. oval PM with transforrmsr, 21/-.
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T.V.
lbe all Aowz< Bwadeasting needs T

_____

EDAMICS

FOR ALL TELECOMMUNICATIONS RADAR
& TELEVISION TRANSMITTING & RECEIVING
EQUIPMENT

Taylor Tunnicliff & Co Ltd. EASTWOOD - HANLEY - STAFFS

TELEPHONE STOKE on TRENT 5272 - 4
London Office 125 HIGH -HOLBORN LONDON W.C.I Telephone HOLBORN 1951/2
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SOUND & VISION KIT

2] Valves. Suitable for 9in., 10in. and 12in. Magnetic Tubes.
Less Tube, tube holder and Mask. Chassis all stamped out.

State whether for Sutton Coldfield or Alexandra Park.
Complete with booklet, instructions, etc. £21 12s. éd.
carr. paid.

Pre-Amplifier for Birmingham. Highgain, low noise, with built-
in power pack, tunable for peak sound and vision. Completely
screened. £6 .19s. 6d.

MAINS TRANSFORMERS, FULLY INTERLEAVED,
SCREENED AND IMPREGNATED. ALL GUARANTEED.
ALL PRIMARIES ARE 200/250 v. Half Shrouded.
HSME3. (Midget) Output 250/0/250v. 60 m/fa. 6-3v. at 3 amps

Sv.at2amps... . 15/-
HSé3. Output 25 / 15/6
HS40. Windings as above. 4v, at 4 amps 4v, at 2 amps 15/6

Output
HS2, 150/0/250v 80 m/a.
HS30. 300/0/300v. 80 m/a.

300/0/300v. 100 m/a.
350/0/350v. 100 mfa. .evvvveennnns
Fully Shrouded

Output
FSMé&3. (Mldget) Output 250/0/250v. 60 m/fa. 6:3v. at 3 amps.

HS3X.

15/6

FS2. 150/0/250v 80 m/a. 19/6
FS30. 300/0/300v. 80 m/a. 19/6
FS3. 350/0/350v. 80 m/a. ... 19/6
FS2X. 250/0/250v. 100 m/a, 21/6
FS75. 275/0/275v. 100 m/a. .. 21/6
FS30X. 300/0/300v. 100 m/a 21/6
FS3X. 350/0/350v. 100 m/a. .. 21/8
All the above have 6-3-4-Ov. at 4 amps., 5-4-Ov. at 2 amps.
FS43. Output, 425/0/425v. 200 m/a. 6-3v. 4 amps. C.T. 6:3v.

4 amps, C.T. 5v. 3 amps. Fully shrouded.......c.ocevvcvvnrreninnnnnen 42/6
FS50. Output, 450/0/450v. 250 m/a. 6-3v. 2 amps. C.T., 6-3v

4 amps, C.T. Sv. 3 amps. Fully shrouded .........cc..ooecvincirinnnn. 62/6
F30X. Output, 300/0/300v. 80 m/a. 6:3v. 7 amps. 5v. 2 amps.

Framed, Flying leads,.,,...qcer000r0eroeeeermseeeuerensereserrarcriocsanees 26/6
F35X. Output 350/0/350v 250 mfa. 6-3v. 6 amps. 4v. 8 amps.,

4v, 3 amps,, 0-2-6-3v. 2 amps. Fully shrouded......cc..vvnirvrenneen 59/6
FS160X. Output 350/0/350v. 160 m/fa, 6-3v. 6 amps, 6-3v.

3 amps., Sv. 3 amps. Fully shrouded.... 37/6

. Fully shrouded .
HSG Output 250/0/250v, 100 m
For receiver R1355. Malf shrouded
HSI150. Output, 350/0/350v. 150 m/
3 amps, Half shrouded........
F36. Output, 250/0/250v.
I lH s O e o e e o 8 Garet o e DS L ECR S
Output, 350/0/350v. 120 m/a. 6-3v. 2 amps. C.1 63w,
2 amps. C.T. Sv. 3 amp. Fully shrouded
PRI/I. Output 230v. at 30 m/a,, 6-3v, at |-5/2 amps..
The above have inputs of 200/250v.

FILAMENT TRANSFORMERS

F4. Output, 4v, 2 amps. 1/6
Fé. Output, 6:3v. 2 amps,... 7/6
F6X. Output, 6-3v. 3 amps, S/~
FI2X. Output [2v. at | amp... 7/9
Fl2. Output, 12-6v, tapped 6-3v. at 3 amps. 15/6
F24. Output, 24v. tapped 12 v. at 3 amps

Fi2 and F24 framed with Flying Leads.
FUé. Output, 0-2-4.5-6-3v, at 2 amps. .
F29. Output, 0-2-4-5-6-3v. at 4 amps.

FU6 and F29 clamped with Flying Leads.

F5. Output, 6-3v at 10 amps. or Sv. at 10 amps, or 12:6v, at

5 amps. or [0v. at 5 amMPs. ciiviiiciiniiiaiiiieciiciriniiiesieieniares
Fé/4. Ourtput, four ac 6-3v. tapped at Sv. at 5 amps, per winding,

giving by suitable series and parallel connections 24v. at 5 amp.

20v, at S amp., |8v. at 5 amp., 15v. at 5 amp., 12-6v. at (0 amp.,

10v. at 10 amp., 6:3v, at 20 amp.. Sv. at 20 amMpP. ..ceoivvineinrannnnn 47 /6
F5 and F6/4 framed with Flying Leads.
OUTPUT TRANSFORMERS
MOPI. Ratios 26, 46, 56, 66, 90, 120-1 50 m/a. max. current.
C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel
UL BT R Ty I o o B0 o000, Ti0 - 0Ecodt Fd ach  §/—
OPIl. Midget Power Pentode, ratlos 30, 60, %0-1, 40 m/z
Secondary 2/3 OhmMS. ...ccceieeciinirocieneccrireseionsensroccorness ach 32
OP2. Midget Pentode, ratios 45-1, Secondary 2/3 ohms. 40 mla
per doz. 33/-
OPI10. 10/I5 watts output. 20 ratios on Full and Half primary I6/3
OP30. 30 watts output, 20 ratios on Full and Haif primary...... 23/9

Williamson’s O.P. Transformer to Author’s specuﬁcauon £JI|2/6
Chokes for Williamson’s Amplifier. 30H at 20 m/a 15/6 ;
10H at 150 m/a.......

Choke C4. 60 mfa., approx. 8 H., 350 ohms.....

Choke CS5. 40 m/a., approx. 5 H., 360 ohms.. 33
Choke C6. 50 m/a., 50 H., 1,500 ohms...... 18/6
Choke C6. 50 m/a,, 50 H., §,500 ohms,.. 18/6
Belling Lee Co-Axial Plugs. Type 642/F. 1/3
Belling Lee Co-Axial Sockets. Type 604/S,. .each 1/3

B.l. Condensers, all new. 8 mfd. carton type, 3/2 ea.; 8x8
mfd., carton type, 4/9 ea. ; 8X8 mfd., can type, 5/- ea. ; clips
or same 5d. each
C.W.O. (add 1/- in £ tor carrlage), all orders over £2 carriage paid.
Trade enquiries invited.
H. ASHWORTH (Dept. W.W.)
5§76 GT. HORTON ROAD, BRADFORD, YORKS

VALVES!! VALVES!!

RECEIVING, TRANSMITTING, MAGNETRONS,
KLYSTRONS, CATHODE-RAY TUBES, PHOTO-
CELLS, ETC. .

LARGE QUANTITIES
& GREAT VARIETIES

IMMEDIATE DELIVERIES FROM
STOCK

WRITE OR PHONE :—

9

(pronoune

gzymanskt
3 suE-MAN-SKEF)

ELECTRONIC
ENGINEER & STOCKIST

95 STRODES CRESCENT
STAINES - MIDDLESEX

TELEPHONE : STAINES 3971
PROBABLY THE LARGEST ACTUAL STOCKIST
IN ENGLAND

WHOLESALE & EXPORT ONLY

YU RALIY

ROGD, TRADI MARE

FOR T-V AERIALS

DURALUMIN, the aluminium alloy
which combines great strength with
lightness, is ideally suitable for
television aerials. It is of good
appearance, withstands wind and
weather, will not rust and is non-
magnetic. Moreover, DURALUMIN
is easily workable without the aid
of special tools.

Our range of non-ferrous metals
covers every requirement in the
wireless field, whether it be alumin-
ium alloys, brass or copper, and is
available in a variety of forms
including extruded rods and sections,
tubes, sheet, strip and wire.

B'\\\\%

JAMES BOOTH & COMPANY LIMITED
ARGYLE STREET WORKS * BIRMINGHAM 7
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THE COSSOR DOUBLE BEAM OSCILLOGRAPHS

Here are some details of
Model 1049 as illustrated :

The Double Beam Tube presents
two simultaneous independent
traces over the full diameter of a
90 mm. screen, and provision is
made for the measurement of
both input voltage and time upon
the calibrated dials of the instru-
ment. ‘The specification also
includes facilities for Time Mark-
ing. The Oscillograph is particu-
larly suited for the investigation
of very low frequency phenomena
and high-speed transients where
writing speeds of 45 Km/sec. are
attainable, wusing the Cossor
Model 1428 Camera for which a
Motor Drive Attachment Model
1429 is available.

Can this
Instrument
solve a
problem

for you?2?

Widely different industries are daily finding new uses for
the COSSOR Double Beam Oscillograph. Sometimes it
provides the answer to an industrial problem of long
standing. The tracing and measurement of noise, strain
and vibration are typical everyday applications of this
versatile instrument which is already helping engineers in
industries as far apart as brewing and the manufacture of
jet engines. Call on our technical advisory staff if you have
a problem. They will quickly let you know whether the
Oscillograph can help you.

CONNOR

Please address enquiries to :

Double Beam O0SCILLOGRAPHS

A. C. COSSOR LTD., INSTRUMENT DIVISION (Dept. ¢ ), HIGHBURY GROVE, LONDON; N.5.

Telephone: CANonbury 1234 (30 lines) cl2l

37
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INSULATOR C€O. LTD.

ELMBRIDGE 5241

UNITED
TELEPHONE:

IDEAL BARGAINS FOR CONSTRUCTORS

Assemble your own
Table Electric Gramophone or Record Player

CABINETS

Beautifully polished
Walnut with Rumanian
Birch grille and feet.
Lid interior felted. Top
plate cut out for gramo-
phone unit. Recessed
escutcheon plate fitted
in side for volume
control.  Access trap-
door in base. Rubber
non-scratch feet. Sub-
baffle for 6}in. loud-
speaker. External 16 x
14 x 12in. deep. In-
ternal 1§ x 13 x 7in
below top plate, 3in.
above to lid. Solid anc
finely built.

o.

£3. 10,

each, inc. Purchase Tax.
Packing and carriage 7/~.

Similar quality Walnur

TABLE RADIO
CABINETS

23 x 9 x 13in. high. Speaker
opening 7} in. square. Dia}
opening 8}x 44in. Four {in.
holes for controls. Suitable
for J.B. Tuning Units.

£2, 15, 0, ek Goripst
N. MIERS & CO. LTD,,

Telephone. EUSton. 7515,
i 15, Gower Street, London, W.C.I|

WIRELESS WORLD

OAKCROFT RD.
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SURREY
SURBITON

SURBITON -
CALANEL.

TOLWORTH. -
CABLES:

P.M. FOCUSSING
UNITS

High flux density, narrow focus.
sing  gap.

Alcomax lit magnet.

Minimum forward leakage, focus

not deranged by deflecting fields.
o Shuffle  plate  centring, in-
dependent of focus.

Generous return path to equalise
flux distribution.

Remote focussing control working
through reduction gears.

JTypes PMISA
~- PM20A (triode).

-

(tetrode) and
Price 36s.

SCANNING UNITS and LINE TRANSFORMERS.

E.H.T. TRANSFORMERS.
See Publication No. 40

COMPLETE TELEVISION CHASSIS embodying every
up-to-date feature.

“TELEVISION CIRCUITS."” New edition (yeliow cover).
Now available. Post free 1/6

DEMONSTRATION NIGHT —

Every Friday at our Enfield Works. 8 to 10 p.m.

HAYNES RADIO Ltd.

Queensway, Enfield, Middlesex.
HOWard 1171
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ENGLISH ELECTRIC

C-Type CORES

for Transformers and Chokes

@ Low iron loss and magnetising v.a. at high flux density @ Up to 309, saving in space and
weight @ Ease of assembly @ Available In three thicknesses of strip for power, audio or
pulse frequencies @ Sets of clamps, pillars and cans avallable for complete sealed transformers
and chokes @ Cores and cases comply with RCL.2I5 and are approved for Service use

Cold-Rolled Grain-Oriented Silicon Steel @ Deliveries Available from Stock

The ENGLISH ELECTRIC Company Ltd.

Transformer Sales Department : East Lancashire Road, Liverpool, |0. Works . Stafford, Preston, Rugby, Bradford, Liverpoos




FREQUENCY

MEASURING

EQUIPMENT

Type TME |

Years ago, the frequency
measuring equipments
made by Marconi s were for
their own use — because nowhere else could sufficiently
accurate instruments be obtained. The present equipment
therefore, Type TME 1, boasts a long and distinguished
pedigree and, like its predecessors, is precision-built to an
exacting specification. Anywhere in the world it can be
rapidly installed and its rated stability of 1 part in 10°
maintained indefinitely. In price too, it commends itself
as the ideal laboratory standard. Please ask for further
details. Type TME 1 Frequency Measuring Equipment is
available for early delivery.

Marconi Instruments Ltd

ST. ALBANS, HERTS. Telephone: St. Albans 6161/5

Northern Office; 30 Albion Street, Hull. Western Office: 76 Portview
Road, Avonmouth.  Southern Office & Showrooms: 109 Eaton Square.
London, S.W.l. Midland Office: 19 The Parade, Leamington Spa.

WiIReLESS WORLD
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Customers
always write . . .

when in need of quality components, quick delivery and
courteous attention to detail.

We hoid big stocks of all types of resistors from
I ohm-100 megohms. Welwyn High Stability
Resistors §, 4, I, and 2 watt, 19, and 59,

Precision Resistors.—Any value up to 50,000 chms
made to your specification—with a tolerance of
+ -1%.

Switches to your requirements, Condensers, Plugs,
Sockets, in fact all—or nearly all—those components
required for that new prototype and construction idea
you have in mind.

TELE-RADIO (1943) LTD.

177, EDGWARE ROAD, LONDON, W.2

Tel. : PAD. 6li6
PAD. 5606

Shop Hours
Mon.-Sac. 9 a.m.-6 p.m’
Thursday. 9 a.m.-l p.m’

PRODUCED IN
3 SIZES

Telescopic Mountings offer the most con-
venient means of obtaining complete
accessibllity of rack mounted equipment
as each chassis can be withdrawn com-
pletely clear of its framework for easy
examination.

WRITE EOR Technical & Sales Agent
ILLUSTRATED C. H. DAVIS
CATALOGUE 59 Brompton Road,

LONDON, S.W.3

Phone  KENSINGTON 420i

MANUFACTURERS

HALLAM. SLEIGH & CHESTON L™
WIDNEY WORKS - BIRMINGHAM - &

ESTABLISHED 1898

Phane: Aston Crais 0914 i Loty ® Grams® Superfine Srmingham 4
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from every
point of view

Frequentite is the most suitable insulating material for all high frequency
applications. Seventeen years ago we introduced the first British-made
low-loss ceramic, and consultation with us before finalising the design of
new components is a wise precaution.

STEATITE & PORCELAIN PRODUCTS LTD.

!
Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport |11, felegrams: Steatain, Stourport
S.P.67
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#ﬁzi/tzc/e oj sound

REPRODUCTION

A TWELVE-INCH LOUD-

SPEAKER
A plus
\ TWO OUTPUT VALVES
N\

in push pull

function together in this latest Ambassador

Console to give you the finest quality of

reproduczion ever presented in an average-

priced instrument.

lts superb cabinet in piano finish walnut will

enhance the charm of your home. A.C. or
C. -

Most reasonably

priced at £36

Hire purchase terms are
available

Obtainable from Ambassador
Agents only. lllustrated D
leafler of this and other =

models on request to :i—

AMBASSADOR RADIO, PRINCESS WORKS, BRIGHOUSE, YORKS,

~

FOUR POLE MOTOR FP.I0
A precision engincered  well
balanced motor, designed to give
constant, trouble free performance
indcfinitely. This motor is -used
extensively in many wire and tape
recorders, and gramophone units
now manufactured. .
Note these features :—Fuily pro-
tected . Dual voltage range o
Negligible external magnetic field « .
Oil impregnated sclf aligning |
bearings - Speed constancy and silent Speed (light) 1400 r.p.m. Totque

Regal Bode Mork.

running. 3 inch ozs. Weight 11 Ibs.
LOWATTEN| IMPED | ATTEM 10ADNG
w | OD.
TWO POLE MOTORS SRI & SR rvhs | o | 25

: - : | THE LOWEST EVER [ a7 [7a 17 036

A rugged. and highly ecfficient motor that will stand heav { L 1 OM 92
overloads. and for intermittent ratings is capable of giving “;ﬂ“y) CAPACITANCE OR | A2 [ 74 [ 1.3 1024/0.44 PO
twice the rated power. Used extensively in many motion displays, ATTENUATION | A34]73 |06 1.5]088 i

fans and gramophones now manufactured. SRI MODEL; Speed OWCAPAC] CAPAC. IMWEU’YI'I;': ap’

(light) 2750 rp.m. Torque 3.0 inch.ozs.—Weight 2.31 lbs. IMMEDIAT £ TS, | e | OMNE g0l =
SR2 MODEL; Speed (light) 2750 r.p.m. Torquc 2.0 inch ozs.— C1 | 73 {150{ 25 [0.36 e
Weight 1.7 Ibs. DFEFLIVERIES PCA (102132 3.4 {0.36

sPECrALISTS 1N Amspacep SN 03 173132 1930

ARTICULATED CABLES swek/g?9 | €2 | 6:3 [171 | 245 |0.44

el (RS
€22 55 {184 2.8 |0.44

‘ TRANSRADIO LTD. s AT
comrractons 1o um covirnment IR R IR B B A S
13BAICROMWELLIROADILONDON SW? AD A

ENGLAND

.. Leaders in their field

Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Tel. Cradley Heath 6212/3

C44 [ 44 252 |24 |1.03
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STANDARD OF STABILITY

POWER: STABILIZED:
CONTINUOUSLY VARIABLE
ZERO TO MAXIMUM VOLTS

WITHOUT CHANGE OF OUTPUT IMPEDANCE

Example C

. [ MAINS :— 205V to 260V = D.C.:— < 50 mV
CHANGE OF { | o5aAp.— ZERO to MAX — D.C.im < 50 mV

any voltage 10-600V
Modeis available for IMMEDIATE DELIVERY

THE ACCURACY OF ALL MEASUREMENTS DEPENDS
UPON A STABLE SOURCE OF VOLTAGE—A.C. or D.C.

INTER ELECTRON INDUSTRIES, 7 CHILTERN ST., W.1. Tel. WEL 6029

43
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We are interested in
purchasing large
quantities of

Z-1 AND i WATT

RESISTORS

We will pay £8 per 1,000 for Erie
type 8-9 and 16 insulated type. If
you have any to offer, please air
mail list stating quantity, type,
size and tolerance; we will also
consider any other type you may
have.

We are also interested in pur-
chasing receiving and transmitting
valves and components.

All the above material is for ex-
port. Payment for any merchan-
dise you may be able to supply
will be made by our London
shippers, Davies Turner Co., Ltd.,
immediately upon receipt of the
merchandise at their London
Warehouse. Write or cable us what
you have to offer.

CALIFORNIA RADIO
& ELECTRONICS (0

823 NORTH HIGHLAND AVE.,
HOLLYWOOD, 38, CALIFORNIA
Cable Address: CALRAD, LOS ANGELES

High Quality
Reproduction

The S. G. Brown Type
K’ Moving Coil head-
phones, with the following
outstanding characteristics,
supply that High Fidelity
Reproductiondemandedfor
! DX work, monitoring and

i laboratory purposes, ete.
o CHARACTERISTICS.
D.C. RESISTANCE,

47 Ohms.

IMPEDANCE 52 Ohms at
1,000 c.p.s.

SENSITIVITY, 12 x 10
Watts at | kc. = .0002
Dyne/em?

Descriptive Literature on request

PRICE £5 . 5 .0 PER PAIR

Your Local Dealer can supply

TYPE 'K’

For details of other S. G. Brown Headphones (prices
from 30/- to 77/6) write for illustrated Brochure “‘W.W.’

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE

Telephone : co/ A
Watford P
7241 A

N, 10w
SHAKESPEARE STREET, WATFORD, HERTS.

BPL. TEST SETS

NOW AVAILABLE

AT NET PRICES

B.P.L. UNIVERSAL TEST SET

£5-10-0

B.P.L. SUPER RANGER 1,0002/v.
£12-5-0

B.P.L. SUPER RANGER 20,0000/v.
£14-10-0

Prices include postage and packing,
and are applicable to Home Market
only.

Send your order direct to:—

BRITISH PHYSICAL LABORATORIES
HOUSEBOAT WORKS, RADLETT, HERTS

Tel Radlett 5674-5-6
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DUBLLIER

The new Dubilier Type Q Volume Control has all

the essential outstanding features.
@ Only }2” diameter.
@ Conservatively rated at ] watt.

® Specially processed moisture-proof element.

@ Contactor, non-tarnishing bronze alloy dual

spring of unique design.

Noise level uniform and consistently low.
Small physical size and light weight.

Wear, average variation 5%, after 25,000
rotations.

Temperature Coefficient 0.029, per °C to
0.059%, per °C.

Full details and samples are available to Radio Manufacturers upon application, but
switch models of this volume control cannot be supplied for the time being.

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3

*Phone: Acorn 2241 (5 lines). ’Grams: Hivoltcon,Wesphone, London. ~ Cables: Hivoltcon, London. Marconi International Code.

D4iA,
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THE NEW «Q-MAX” Q5/10X

COMMUNICATIONS RECEIVER FOR AMATEUR BANDS

10-Valve Double Superhet,
1-8 to 30 mes. in 6 bands.
6 degrees of var. selectivity.
B.F.O. Automatic noise
limiter. *‘S'" Meter.
Crystal Gate.

_ “S” METER FOR
Price : 50 GNS. FITTING TO ARS88's
(with backplate) 63/-

NEW SIZES IN
“Q-MAX"” CUTTERS

3, 13" round and |” square.

25 HIGH HOLBORN, LONDON, W.C.|
(Tel. : HOLborn 6231)

GRID DIP OSCIL-
LATOR with Built-in
Mains Pack.

With one coil, 9} Gns.

Full range from [1-5-300 Mcs.
8 coils at 3/6 each.

We manufacture a complete
range of Television Lead-in
Cables for Local and Fringe Area
service; full details sent on
request.

In addition we make all types
of Polythene and P.V.C. Cables
for radio, radar and for all
branches of H.F. work. Our
long experience enables us to
produce cables with specified
characteristics and we shall be

(L to R): Coaxial ; Bal- Pleased to put forward sugges-

anced Twin Screened ¢ s.
(UK. Pat. No, 559518); O™
Twin Unscreened.

W. T. HENLEY’S TELEGRAPH WORKS CO. LTD.
51-53 HATTON GARDEN, LONDON, E.C.I

3 WAY PICK-UP FOR STANDARD AND
LONG PLAYING RECORDS

¢
L% &}f'"

Goldring introduces Pickup 150, incorporating the firse Bricish
Magnetic Cartridge. Cartridge 150X available separately. The
movement of this Cartridge is of balanced armature construction, and
combines high output with wide frequency range and exceptionally
‘ow tracing distortion. Needle armature is easily replaceable by

user,
Data 78 r.p.m. 45 and 33§ r.p.m.
- e e A e
Armature resonance | 16 ke/s 9 ke/s !
Output . | TOmV Equivalent to 150 mV
| on 78 r.p.m.
Tracking weight ... | 15-20 grms. 7 grms.
[] | toad ol 30ka 30k Q
Stylus ... | ‘003 code blue | ‘001 code yeliow

Comprehensive information service on circuitry avallable to users.
Write for full technical information to :—

ERWIN SCHARF

49-51a, DE BEAUVOIR ROAD, N.|
Telephone : Clissold 3434




NOVEMBER 1950

Government

Wi1RELESS WORLD

Surplus —

47

AL

Immediate Delivery from Stock

DECCA TABLE MODEL RADIOGRAM. 38 Wavebands. 200-250v. A.C. only.

FOR CALLERS ONLY. £16 .10 .0}

nother
startlin®

offer’

Long and medium wavebands.
speaker. In walnut cabinet (slightly soiled), size 19 X183 x10ins. Every set has
been overhauled at our works.
N.B.—~There is a shormge of Uhhty Szls but we have been fortunate in replacing
these with the above e

PHILCO Reconditioned 5-VALVE RECEIVERS

A.C. or A.C./D.C. 200-250v.

Mains energised

PRICE

90/-

Carr. and pkg. 7/6

it5

4

21 1

/4

,{:—5‘:[;

£

With fan blades.
Size 4 X3 ins.

NEW EXIDE
ACCUMULATORS

2-.volt in black
bakelite case, 15-20
amps. Size 6in.X
1§ in. square.
Weight 26

Brand
C:?: 1;‘.?:5/6

30/-

0ozs,

or in lots of
siX

BLOWER MOTORS

10/6

PHILIPS 6-VALVE

16-50, 200-550 and 800-2 .)00 metres. R/F, F/C, 2 I.F.'s D.D.T. Pentode
Output Spin-wheel tuning. In black metal case with built-in speaker
Complete with power pack, AC 200-250v. Can also
be supplied with 12v. D.C. power pack if required.

£16.10.

COMMUNICALIONS RECEIVER

TELEPHONE LINE or UNISELECTOR
SWITCHES

Have various applications including
automatic tuning, circuit selection.
etc. Operates on 25-50v.

ELECTRO ~- MAGNETIC COUNTERS
Ex-G.P.O., every one perfect, electro-
magnetic, 500 ohm coil, counting to
9,999, operated from 25v -50v. D.C,

o many industrial and domestic 7/6
applications.

MEGGER CIRCUIT TESTING OHMMETER PHOTO-ELECTRIC CELLS,

3-terminal type made by Evershed & Vignoles,
Inner scale 0-1,000; outer
scale, 100-200,000 ohms and infinity, Green
bakelite case, size 5} X4 X2} ins. deep. Com-
plete with test prods. Insolid leather
carrying case,

Ltd. Two ranges :

Uy Film Industnes, Litd.,
ni

Price, less battery
MOVING COIL SPEAKERS

t 4}in. dia.

Weight 7}lb. £5 . Io

BRAND NEW ACCUMULATORS

case,

made.
35 a.

7706

with metal flare. o avain

Complete I
in strong

:lluslratzd in
Brit | s h

12\:9!7m

Type GS16. These cells are the
gas-filled type with caesium
Cathode. Made by Cintel
Minimum sensitivity 100uA /-
lumen, working volts 100 D.C.
or peak A.C. Projected cath-
ode area 16 sq. cm. Suitable
for 16 mm. Home Cinema
Talkie equipment, Safety
Devices, Colour and Photo
Matclung Burglar Alarms,
Automatic Counting, Door
Opening, etc. Brand new.

In original cartons. 42 /6

MOVING COIL HAND MIC-
ROPHONE. 30-ohm 5 /6
voice coil. Complete /

2-VOLT VIBRATORS, Type
7-pin self- recmymg

Output 200v. at 60 m/A.

Made by Electronic 7 /6

Laboratories Inc.

Mallory Type 850, 6v.

4-pin American base 7/6

Also 12v. 4-pin  7/6

FIVE-WAY RUBBER Cov-
ERED CABLE. Suitable for

lxghtmg and other pur- 6/
poses Per doz. yds.
CO-AXIAL CABLE for T.V,,
76 ohms, 12-yard 8 /
lengths

SMALL CTIONAL H.P.
MOTORS. 24v. A.C./D.C.
Double-ended spindle. 7 /6
Size 2in. square.

BALL MICROPHONE

Manufactured
by Stan

Electric. All in
perfect condi-
tion. Suitable
for broadcasting
and recording.

Moving Coil
{Dynamic}).
Omni-direc-
No
energising
necessary. High
Fidelity. Coll

work very well
conjunction

with an ordinary

speaker transformcr

high fidelity reproduction,

—PLEASE NOTE——

@ We do not issue lists or catalogues.
® Carriage charges relate to British Isles only.

Is of the type used by many leading
bodus, such as the B.B.C. and G.P.O. for

£4.17.6

MAGNETA 6-VALVE A.C. RECEIVER

3 wavebaands, L., M. and S. Push-puil amplifier
output 15 “atl.s, using two 6V6 walves,
Counections for gramophone and microphone.
In black metal cabinet, crackle finish. Size
21 x12x10in.  Built-in speaker. Suitable
for concert halls, works, etc. Thoroughly over-
hauled by our expenenced £'5 o

staff. Carr. pd. s e
10-VALVE COMMUNICATIONS RECEIVERS,
Type 1155. Guaranteed equal to new. Freq.
range 7- 5mc{l 75 kefs. 1n five wavebands.
Complete with 10 valves including magic eye.
Enclosed in metal case. Every receiver is
aerial tested. Complete with Power Pack and

5;(1)1/(12551:6ezker for A.C. mains, £ I 6 . Io .o
£10

RECEIVER ONLY. Equal to new
(Carr. and pkg. 10/86).

(See July issue for illustration)
FREE with each receiver ! Complete circuit,
description and modifications for civil use,
reprinted from “W.W.,” July, 1946.

MAP READING TORCH

Jowerfur Imagnitying .ens,
3in. diam. Inbakelite case.
- UZ ellF t$ :l;l‘lu glnluner switch.
akes 2 U2 cells it! ess

bateries 2/6

LONDON GENTRAL RADIO STORES, 23 LISLE ST. (serrara 2969y LONDON, W.C.2

Closed Thursday 1 p.m. Open al. day Saturday and weekdays 9'a.m.-6 pam.
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Lets have

Whatever your favourite
piece of music, the
Soundmirror will record it
and play it back for you
again and again, There is no
end to the thrills which chis
new magic entertainer can
bring. It will record the
humorous patter of your
favourite comedian, the art
of the orator, the fun of a
party or important family
occasions like weddings.

It will play them back with perfect fidelity immediately it is recorded and
as often as you wish. Unwanted recordings are automatically erased as
new ones are made and the magnetic tape used time and time again,

PRICES FROM £62, exclusive of microphone.

Manufactured under agreement with the Brush Development Co. of the U.S.A,

Licensed under the Brush Development Co., the Brush Crystal Co., Magnetone

inc., and Thermionic Products Ltd. Patent No. 454595 ond others, and patents
pending in all the principal countries of the world.

CALL ON YOUR LOCAL RADIO DEALER AND HEAR YOUR
OWN VOICE RECORDED OR WARITE FOR BROCHURE,
WHICH GIVES FULL DETAILS, TO THE MANUFACTURERS

THERMIONIC PRODUCTS LTD.

{Diwvision SM, WW)
‘Morris House, jermyn Street, Haymarket, London, S.W.i
Telephone Whitehall €422 (5 lines)

Sales & Service Centres : Manchester, Birmingham, Bristol, Lecds, Glasgow, etc.

WIRELESS WORLD
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3, 31, 6
' RECTANGULAR
INSTRUMENTS

| 2

PULLIN

These three rectan-
gularinstrumentsare
designed on symmet-
rical lines, thus giving
a distinctive clear
open scale and
Eleasing appearance.
ach size available
inall standard ranges.
The Series 65 and 35
can be fitted with
dial illumination.

series 6>

MEASURING INSTRUMENTS (PULLIN) LTD.

| Electrin Works, Winchester Street, Acton, London, W.3.
| Telephone ACOrn 4651/3 & 4595

BRIERLEY

“RIBBON" AND “ARMATURE"
PICKUPS

POINTS OF FUNDAMENTAL IMPORTANCE
THAT DISTINGUISH THE RIBBON CARTRIDGE PICKUP

I. The total moving mass is not greater than 2 milligrams
—a figure many times less than any other pickup made in this
country and, so far as we know, in any country.

2. The output E.M.F. is generated by the moving conductor
itself flexing. The movement has therefore a very low stiff-
ness factor and requires no extraneous suspension. This is
most distinct from other types relying on moving parts that
are in themselves rigid and rely on some external device for
their suspension.

THESE ARE TWO OF MANY POINTS THAT DISTINGUISH
THE RIBBON CARTRIDGE PICKUP
Details of this pickup and our three-speed transcription
turntable chassis will be sent on request.

Jo H. BRIERLEY (GRAMOPHONES & RECORDINGS) LTD.
SN i TITHEBARN STREET, LIVERPOOL. 2 MEmm———
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And a Richard Allan Speaker to g0 with it, Sir?

If you have a Radio set you need a Richard Allan
extension speaker.

..put this speaker in the kitchen, connect it with flex to
your main set and your wife can have radio in the kitchen—
whilst you listen in the sitting room WITH THE DOOR
CLOSED. Cosy evenings for you, Sir, no draughty doors
open—and no need to have your ear drums split with the
volume turned up. Yes, Sir, it is a good idea and the
reproducticn’s excellent. So It should be with a 61"
speaker in a baffle cabinet. It costs nothing to run and
there’s nothing to wear out. Yes, Sir, 39/6. Yes, that's

|7

all, Sir, for a 61" baffle speaker. Remarkable, isn’t it ?

ol — S\ Consider these advantages and buy
— a Richard Allan extension speaker

Baby .. .. £119 6 ’2. I ‘104“ I:B)af:l-ette. . £4 40
RADIO LTD., BAFFLETTE HOUSE, BATLEY, YORKSHIRE

Please note that <“ BONNIE ?’ and * JUNIOR ’° models are now out of production

YOU CAN MAGNETICALLY RECORD
using yvour Gramophone Motor as a Drive

Necessary parts, also usable later for a more

ambitious job, plans available, 1 Spool Diamond Magnetic

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller, e

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two-

stage Preamplifier and your Radio Chassis. Set of parts £7 . 15 . 0, or items supplied separately.
Also Constructional Data for Wire and Tape Recorders 5s.

‘PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12
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Wkg. Voltage Cap. Range. pF Size \
150 D.C. 0.004 to 0.01 A
0.02 o 0.04 8
350 D.C. 0.001 to 0.003 A
0.004 to 0.0} B
600 D.C. 2.5pF to 0.0005 A
0.00! to 0.002 8
300 AC. 0.00005 to 0.001 A
0.002 B

Size A %" x 4"

problems technical assistance is freely available. Enquiries
are welcomed !
~ REGISTERED TRADE MARK

NOVEMBER 1950
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THE MIGHTY MIDGET, most recent development in the
Radio and Electronic field, embodies more than a complete
break away from traditional ideas of size. Type W99 Midget
Moldseal Metallised Paper Capacitor has the clean, neat finish
of an entirely new type of moulding recently developed by
Hunt’s. Providing hermetic sealing, this Moldseal capacitor
is invaluable for use with compact mobile equipment where
risk of encountering more than the usual conditions of
moisture is incurred.

Though tiny, W99 has a high insulation resistance
and self-healing characteristics! If you have Capacitor

HUNRS

CAPACITORS

THE TRADE MARK OF RELIABILITY

Size B }" x £

A. H. HUNT LTD., LONDON, S.W.18. Tel.: BATtersea 3I3l. Est. 1901

THE VALRADIO

HEAVY DUTY CONVERTER RANGE

(Famous since 1937)

Wili supply A.C. at standard voltage
for numerous applications from D.C. supply
voltage ranging from 6-250 volts with
wattage outputs from 30-300 watts.

Frequency stability
at 50, 60 or 75 cycles per second } of | per
cent of dead frequency.
Let us bring to your notice a few listed by
us in popular demand, others can be con-
sidered on receipt of specification. All here-
under incorporate Radio and Low Frequency
suppression from interference.

Type D.C. A.C. Wattage Price
Input OQutput Load
230/300-A 200/250 v. 200/250 v, 200/300 £16 0 0
230/300/110-A  100/120v. 200250 v 150/300 £16 0 0
230/200-A 200/250 v. 200/250 v. 160/200 £14 0 0
230/200/110-A 100/120 v. 200/250 v. 100/200 £14 0 0
230/200/50-A 0 v, 200/250 v. 100/200 £16 0 0
1 230/110-A 180-270 v. 200/250 v. 60/110 £10 15 0

Also similar types available to operate from D.C. input voltages of
6, 12, 24, 32 and to order.

All above prices advanced |0 per cent. from July Ist, 1950.

Licerature upon request from :

VALRADIO Limited,
57, Fortess Road,
LONDON, N.WS5

'Phone : GULLIVER 5165

PYROBRAZE 2

FOR ALL SOLDERING
OR BRAZING WORK

—A.C. MAINS OPERATED —

s

- SURE - EFFICIENT
Ask for leaflet

SOLE MAKERS

THE ACRU ELECTRIC TOOL MFG CO.LTD.

123, HYDE ROAD, MANCHESTER, [2
TEL.: ARDwick 4284
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BRADMAILC -

The New

HI-FIDELI.TY
MAGNETIC SOUND HEADS

(PATENTS PENDING)

@® A quality head for magnetic tape recorders
@ Single Hole Fixing

@ Detachable reversible head

@ Precision ground tape bearing faces

NO OTHER HEAD HAS ALL THESE FEATURES
PRICE, each head complete, post free, £3 5s. 0d.

Model 5 R.P. combined record and playback head
Model SE erase head
Standard heads are high impedance

Mumetal Shields supplied separately

rs

dardising

We specialise—that is why deck
our heads

ers are §

e P

BRADMASTER MODEL 5 TAPE DECK
Three heads. Two speeds, 33 and 74 inches per second. Push-

Quality reproduction.

button control.
‘ PRICE : £37 0s. 0d.

Williamson and Leak amplifier enthusiasts piease note that a range

of pre-amplifiers and recording amplifiers will shortly be available

for use with this high grade equipment. Literature will be
available shortly.

Stocks of E.M.l., G.E.C, and DUREX tape and spare reels.
Oscillator Coils.

Trade supplied.
Send for lists to sole manufacturers :—

BRADMATIC LIMITED

STATION ROAD, ASTON, BIRMINGHAM, ¢

Telegrams : Bradmatic

Telephone :
Birmingham

Easc 0574

WiRELESS WORLD sI
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CC2R

30-Omm |
™ Max

ASNT

95.0 by a power of only a

The CC2R is a cold
cathode triode on “the
octal base.

it may be triggered

e = few microwatts and
thlus provides a means
HMUH of ;'elay operations
a5 from D.C, A.C., or

3 6 N
y ) R.F. high impedance

! 8 sources.
RATINGS

Nominal control gap breakdown ... ... 15V
Minimum main gap breakdown ... .. 200V
Maximum cathode current (continuous)... 10 mA
Maximum cathode current .. 30 mMA

(Intermittent or pulse)

—A\WVA4 —

THE SCIENTIFIC

VALVE

GREENHILL - CRESCENT,
HARROW-ON-THE-HILL, MIDDLESEX

Telephone : HARrow 2655
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ACE MODEL 600

AVAILABLE IN CHASSIS FORM

An outstanding achievement in radio engineering

9 Valves

9 Wavebands

Tuned RF Stage

Permeability Tuning on Short Waves

Full Bandspreading on 11, 16, 19, 25, 31, 41
and 49 m Bands

Plus Trawler and Medium or Medium and Long
Bands

10 Watts Push-Pull Qutput

Twin 10" Speakers

% % k% %%

Price £25 0 O plus £5 11 2 tax

LIMITED
QUANTITY ONLY

Model 600 chassis and

speakers in magnificen

walnut cabinet of specia’
acoustic design

Size :
40 in. X 20 in. X 12 in.
(approx.)

Price £30 0 O
plus £6 13 4 tax

MAJOR DISTRIBUTORS

7-11 CAVENDISH PLACE

LONDON LA
Tel. :

WIiLlesden 6713

|

THE SPENCER-WEST TELEVISION PRE-AMPLIFIER

Users say :
“I will certainly recommend your excellent T.V. pre-amp.”
R.P., Exeter, Devon.
““The tests carried out have shown us that this Pre-
Amplifier is the best of several makes tested.””
—""Morecombe.”’
“*We find that the signal-to-noise ratio is outstandingly
good as claimed."'’ —Exeter, Devon.
And many other letters in similar vein.
May we add that the type AC/3 Pre-amplifier employs two
triode valves in a circuit arrangement which ensures the
lowest possible '‘noise’’ level. A self-contained power
supply unit and mains supply interference filter is included
thereby ensuring that no additional amplified **noise’’ is fed
to the Television receiver.
The price is 10 gns. complete.
Full particulars on request.

Delivery ex-stock.

Illlustrated Leaflets are also available for the type AC/4
Converter. This unit permits reception of Birmingham
on a London type receiver without alterations. The
unit, in accordance with our policy of ensuring satisfaction
in every particular, is available on trial. Specification
incfludes 5 valves, self-contained power supply unit and
low noise pre-amplifier. Price 15 gns. complete.
Carriage paid. (Crate charged 5/-, returnable.)

SPENCER-WEST, North Quay, Gt. Yarmouth, Norfolk

Telephone : Gt. Yarmouth 3009

MAGNETIC TAPE RECORDERS

MODEL 51. 49 GNS.

6-valve p.p. Amplifier. 8-in.
H. Duty Speaker. Powerful
10-W re-play. 3 speeds,
twin tracks, £+ hr continu-
ous play, music at radio
quality with |-hr speech.
Will record from radio
disc or mlc, with fader
mixers on two inputs. Uses
crystal or m.c. Also makes
powerful P.A. Sound from
mic, gram or  tape
recordings.

This powerful, portable record-playback machine will
faithfully record on plastic tape from a mere whisper to
full orchestra. Re-play at astounding quality and volume
equal to largest radiogram. New circuitry gives wide
frequency range of upper and lower for true reproduction
unmistakable from the original.

Used by Government Departments, Training Centres, Broadcasting
Stations—home and overseas, Universities, Colleges, Research
Establishments, as well as by leading stars of the stage and radio.

Model 51 in handsome leathercloth case to include
microphone and four reels, dimensions 1S X 10 x Il in.
high, weight 32 1b. Price, complete with crystal micro-
phone and tape, £57 I5s. 0d.

See and hear them at our works, or in London at Modern Electrics Ltd.,
164 Charing Cross Road, W.C.2

Please write to us direct for photographs and brochures

GENERAL LAMINATION PRODUCTS LTD.

294 BROADWAY, BEXLEYHEATH, KENT
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w
S of

/ \
3:// ... and BANDWIDTH

when considering oscilloscopes.
Furzehill d.c. coupled oscilloscopes have
been designed with high sensitivity
amplifiers having a linear response from
\ d.c. upwards to 3 mc/s.

|

STy /7, L
_mjﬁl/-
g F II‘.',”/IIJ_-I
P P T A

[

FURZEHILL LABORATORIES LTD., BOREHAM WOOD, HERTS.
Telephone: ELStree 3940

LET US BRING THEM T0

LIFE]

[

3 Yo eyt

Made in Three Principal Materials .
FREQUELEX PERMALEX TEMPLEX

An insulating material of Low A High Permittivity Material, A Condenser material of med-
Di-eleceric  Loss, for Coll For the construction of ium permittivity. For the
Formers, Aerial Insul s, Cond s of the smallest construction of Condensers
Valve Holders, etc. possible dimensions. having a constane capacity at

all cemperatures.

the most difficult problems solved by . . .

Bullers

BULLERS LOW LOSS CERAMICS

BULLERS LTD., 6, LAURENCE POUNTNEY HILL, LONDON, E.C.4

Telephone : Mansion House 9971 (3 lines) Telegrams : **Bullers, Cannon, London '’
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IGRANIC

ROBSHAW BROTHERS LTD

as Sole Distributors
IN THE U.K. TO THE
WHOLESALE & RETAIL TRADE
OF IGRANIC JACKS, PLUGS, RHEOSTATS,
POTENTIOMETERS AND PRE-SET RESISTORS

invite you to write now for
fully illustrated catalogue

\1 SPANS THE 5,
e ——— (WA U e
‘s‘t‘l/}ha é 55&;3”/

ROBSHAW BROTHERS LTD
TUNBRIDGE WELLS BOURNEMOUTH ROCHESTER
4 Mount Zion 10 Exeter Road 232/4 High Street
Tun. Wells 1668 Bournemouth 5896/7 Chatham 3115
Valvo. Tunbridge Wells Vaivo. Bournemouith Valvo. Rochester

t
« Youw're CERTAIN to get
it at ARTHURS !

Yo VALVES: We have probably the largest stock of

valves in the country. Send your enquiries.
AYO METERS IN STOCK

AvoModel 7. .. ........coiiiiiiiiii e e £19 10 0
Avo Model 7, high resistance .. £19 10 0
Avo Model 40 £17 10 0
Valve Tester. £16 10 0
Test Bridge . £l 0 0
Avo Minor, AC/DC model .. £810 0
Electronic Test Meter .........ccccoccceamennuaerennnn £35 0 0
Signal Generator ............... ... €25 0 0
Valve Characteristic Meter _....................... £50 0 0

Demonstrations ot Philips TAYLORS METERS. List on request,
Projection Television scte DECCA PICK-UPS | 15
0 our showrooms. DECCA HEAD

ADAPTo%noorUGaerard 38
VE | COSSOR BLE BEAM
TRANSFORMERS & CHOKES | [rrsmoi | Siasiditiinn,, ¢

“‘Viewmaster'® Television Kits in stock

.or Birmingham and London areas. Please

state which required.

LONDON'S OLDEST LEADING
RADIO DEALERS

Mullard e
New Mazda - 2/- ea.
Brimar Teletube &
Radio b - 4
Post 4d. each extra
Send for catalogue

All ‘‘Variey'' products are manufactured trom the
highest quality materials.
Transformers, etc., are individually wound and have
interleaved windings with ample insulation, ensuring
freedom from breakdown.
The comprehensive range ot Shielded and Open type
Transformers available meets the requirements of
every circuit. Write for list, etc.
MADE BY
proPS. A

OLIVER pE ll CONTRO l LTD Ou Oniy Address . Gray House, 150/152 Charing Cross Rd.,

CAMBRIDGE ROW - WOOLWICH - S-E-I18 London, W.C.2 TEMpie Bar 583314 and 4765
Telephone: WOOLWICH 1422 ELECTRICAL, TELEVISION & RADIO ENGINEERS

EST.
1919

Terms C.0.D.
»# cash with order

RTHUR GRAY. LTD-
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More about the Q.U.A.D.

It Is the only ‘‘quality’ amplifier which is not
embarrassed by the presence of sum and
difference tones failing outside the normal feed-
back range. (Strong beats in choral works, etc.)

It is the only amplifier which takes into
account the inherent quality of the input signal.
(The harmonic range is adjustable to provide an
inverse characteristic of the distortion rise in
the programme signal itself.)

Because of the harmonic con-
trol it is the only amplifier which
can be used successfully with a
very wide range loudspeaker if
“‘average’ as well as ‘‘picked”
recordings are to be played.

It is the only amplifier in which
the treble and bass controls can
be and are designed to give the
correct variations in response at
all settings for the conditions
under which the equipment is
used. The method of setting is
definite, simple and no longer
haphazard.

Day-by-day adjustments are confined
to programme quality and volume
controls, a procedure which is simple
and accurate and therefore not subject
to misuse other than by deliberate

intent.

Type Q.U.A.D. 12 watt quality
amplifier for A.C. mains. £33
Complete in two units as illustrated

WiRreLEss WORLD

The Musician and High Fidelity

it has been a puzzie to many high fidelity enthusiasts that some o the sounds which
they reproduce fail to satisfy the musician. Having had their equipment measured
they conclude that the musician is no judge of quality. It is true that the musician
may be over-influenced by interpretation and other factors, but the occurrence
is far too frequent and too well known to be so lightly brushed aside.

The fault does not lie with the musician, nor with the measurements. Rather
does it lie in the interpretation of those measurements, The. output from
a gramophone pickup for example cannot wholly be represented by simple
combinations of sine waves, neither can it be assumed to represent a near approach
to the original sound.

OQur Huntingdon laboratories have specialised in sound waves and methods ol
analysis, from very low frequencies in measuring anti-vibration devices up to
ultrasonic equipment for medical research. They
have produced the Corner Ribbon loudspeaker,
amplifiers and other equipment used by the leading
Broadcasting and Recording Companies both here
and abroad. Even so, we cannot claim a perfect
method of measuring the accuracy of a reproduced
complex sound. The limitations imposed by a
monaural system even procludes us from laying down
an ideal specification.

On this page we mention five points which we
know to be of the utmost importance in quality.
reproduction—points which are usually overlooked
or to which insufficient attention is paid.

If you are a technical enthusiast you will find the
Q.U.A.D. specification of the utmost interest and
second to none. If you are a musician, you will
find that the sound you hear bears a closer
resemblance to the original sound than any
amplifier yet offered to the public.

MANUFACTURING CO LTD
HUNTINGDON +- HUNTS -

COUSTICAL

55

TEL 36

On the production line or laboratory bench, or

anywhere a response curve in the audio spectrum
1900 Portable A.F.

Response Curve Tracer will trace it in seconds

is required, the Model

on a log log or log linear scale.

The instrument may be set to repetition fre-

quency sweep (variable rate),

or single sweep (variable speed),

or frequency may be set by hand to any part
of the response curve for detailed investigation.

Built-in calibration checks are provided.

Calibration drift, harmanic distortion and hum
is very low.

*THE CURVE MAY BE PHOTOGRAPHED OR
TRACED ON TRACING PAPER.

EARLY DELIVERY

*Camera available

Model
1900 A.F. Response Curve
Tracer—Write for specification.

INDUSTRIAL ELECTRONICS

99 GRAYS INN ROAD, LONDON, W.C.|

Telephone :
Holborn 9873 /4
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THE POCKET SIZE

MULTIMETER

TAYLOR’S new pocket size multimeter is the first
instrument in the inexpensive field that has been
specifically designed to provide all the following
features. . . .

*7 RANGES ......... VOLTAGE 0-6-30-150-3007) , ~
volts .
CURRENT 0-30mA-300mA- [ &
3A D.C.
mperes
*CIRCUIT Self-contained battery, for quick
TESTS ...... continuity testing.

*RELIABILITY ...... Precision built moving iron move-
ment, designed to stand up to
everyday use.

*SIMPLICITY ...... No complicated switching. Fool-
proof range selection by plug and
socket.

CONVENIENT Smali . . . compact . . . handy . . .

POCKET SIZE without sacrifice of performance.
Size—3.2/3x3. t/I12x 1. 7/10 ins.
Weight—8 oz.

The ideal instrument for electricians,
garage hands, amateurs, students
and beginners in radio.

42'-

List price

TAYLOR ELECTRICAL INSTRUMENTS LTD. |

419-424 Montrose Avenue, Slough, Bucks, England

NOVEMBER 1950

3" long.
1”7 wlde.
23" high.

Type No. 16G
4 to 40pF. | to 6 way, "
becween trimming plate
centres. 1" between fix-
ng screws. 27 high.

MICA TRIMMERS Zo AIRDIELECTRIC
HIGH-VOLTAGE TZaramitting @aaa(ow

SYDNEY S.BIRD & SONS,LTD.
CAMBRIDGE ARTERIAL RD. ENFIELD, MIDDX,
Phone: Enfield 207/-2. Groms: Copocity. Fnfield.

Telephone SLOUGH 21381 (4 lines) Grams and Cables TAYLINS, SLOUGH

Other products include . SIGNAL GENERATORS VALVE TESTERS
A.C. BRIDGES : CIRCUIT ANALYSERS . CATHODE RAY OSCILLO-
GRAPHS HIGH AND LOW RANGE OHMMETERS : OUTPUT
METERS NSULATION TESTERS : MOVING COIL tNSTRUMENTS

WEYRAD

Components for all users. If you are I[nterested in these
or any other items please write for further details.

BANDSPREAD UNITS—Ranges to suit all require-

ments—9 Wavebands—with or without R.F. stage.
TUNING SCALES NOW AVAILABLE. = Size
9in. x 9in.

COIL PACKS—3 and 4 Waveband with R.F. stage.

3-Wave packs—Special versions for battery operation.

COILS—12.5 to 2,000 Metres. Air cored,
midget and Screened types available.

Iron cored

I.LF. TRANSFORMERS—Miniature, Midget and Stan-
dard types, all of high performance,

FILTERS, CHOKES AND SPECIAL COILS to
order. We are coil winding and assembly Contractors
to well known manufacturers at home and overseas.
Your enquiries, large or small, are invited.

WEYMOUTH RADIO MANUFACTURING
CO., LTD,,

CRESCENT STREET, WEYMOUTH
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THIS G.E.C. ADVERTISING
MEANS NEW BUSINESS
FOR YOU

The advertisement on the left for G.E.C.

Sound Systems is appearing in FACTORY
spsraaki®

+ peousTRAL 1Y

a7t ieon’ B -

MANAGER, MAKER UP, MASS PRODUCTION,

—

TAILOR AND CUTTER. Follow up this adver-

When  facwRy 72658
' tising by ‘tying up’ with your own local
publicity . . . and take full advantage of

G.E.C. technical co-operation

THE GENERAL BLECTRIC COMPANY LIMITED

MAGNET HOUSE, KINGSWAY, LONDON, WC2

DISTORTION 1/20th TRIODE VALVES FREQUENCY

of 19 overall including  throughout for stabil- RANGE EXTEND-

Tone Control stagesand ity and low distor- ED TO 20 to 30,000
pre-amplifier. tion. c.p.s.

Ad in Dimenso,

anew rustproof
finish that will
last a lifetime.

"THE CONCERT

MASTER' /
The Amplitier with 3

all the plus teatures

“ A full two years’
guarantee.

3,7, 15 ohms output.

\
§ A L vf Feeder Socket pro-
FOR STANDARD AND v ——— vides L.T. and H.T.

LONG PLAYING RECORDS ’/,,_,ﬁ § = f}i
, \@ =

IR .
MICROPHONE, O
Radio, Gram Selector i

MATCHING SWITCH
for low or high output

pick-ups.
SPECIAL LOW~—
NOISE Volume , W o) Cat
a
Control. / Iagr;teeofrfﬂ:nphfrearge'runfng
EXCLUSIVE — Detach-  TREBLECON- BASS CON Units and ot
able Control Head, has 3 TROLcut,linear TROL deeper
cable and contains no valves or boost posi- & smoother than  puone . A’M I F l
—all the valves are on the tions. ever before. wEStern 3350. /
chassis. SALES LTD.

181 KENSINGTON HIGH STREET, LONDON, W.8
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The Fisherfolk of
Calais come to
Britain

Televised by

Marcont

Cameras

On August 27th, for the first
time in history, a television broad-
cast was transmitted over the sea
and across national frontiers. For
this important programme, which
brought the people of ancient
Calais to British firesides and
marked the greatest advance in
technique since the birth of tele-
vision, the B.B.C. used Marcom
Image Orthicon Television Cameras.

in technical significance this
historic event ranks with that earlier
Marconi achievement, in 1901, of
trans-Atlantic radio communi-
cation. The fidelity and stability of reception on British
screens is a measure of the success attending this

WIRELESS WORLD

NOVEMBER 1950

pioneering transmission and of the design standards of
the Marconi equipment which made it possible.

MARCONI'S WIRELESS TELEGRAPH CO. LTD, MARCONI HOUSE, CHELMSFORD, ESSEX

THE
TAYLOR

BUZZER

This small buzzer has a
number of applications, such as continuity
testing, a signal for telephones and communica-
tion circuits, or as a source of interrupted
supply for bridge circuits.

It operates at approximately
800 cycles per second, and the consumption at
3 volts is very approximately 100 mA. Also it
will operate” satisfactorily from 4 volts A.C.
80 cycles.

TAYLOR ELECTRICAL INSTRUMENTS LTD
419-424 MONTROSE AVENUE, SLOUGH, BUCKS, ENGLAND
Tulsphone SLOUGH 21381 (4 lines) Grams & Cables TAYLINS, SLOUGH

Brabazons and Comets,

Princesses and Hermes . . .
are fitted with

LONDEX

AERIA_L-Ezg{TlﬂNG RELAYS

The LONDEX range of Relays, believed to be the most
comprehensive made in the country, also includes a
Miniature Relay (occupying only 1} cubic inches) and
the Multi-Contact Type LF (of which over 100,000 have
been fitted in aireraft). Write for set of leaflets R/WW

A\
LONDEX
TRAGE \v/ MARK

AIRCRAFT RELAYS

LONDEX LTD., Anerley Works, London, S.E.20 SYD 6258
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N

SIZE Tl 34 5"
RANGE 25.8A 10u.A 104A
to to to
50A 50A  S50A
MICROAMPS D.C. PRICE
50uA 55/~ 61-  93-
LAy 200uA  45- 51)-  83-
Ve ImA 35- 4l/- 13-

(Export prices on application)

All sizes available with
MIRROR SCALE

Ist Grade Accuracy

SENSITIVE PANEL MOUNTING METERS

For particulars of these and our full range of measuring instruments write to :—

BRITISH PHYSICAL LABORATORIES

HOUSEBOAT WORKS - RADLETT - HERTS Telephone: RADlett 5674-5-6

Reliable

N areas where the cost of installation and maintenance
of line communications is prohibitive, the Redifon
GR. 49D comes into its own. Many hundreds have already
been supplied for small communities, oilfields, forestry
workings and similar assignments. Equally suitable for
static or mobile installations, the set is a complete transmitting
and receiving station and can be used for point-to-point or
ground-to-air services with both C.W. and R.T. facilities.
Radio Telephony operation is as simple as using an ordinary
dial telephone, and the fully tropicalised design ensures low
operating costs and complete reliubility under the most
adverse climatic conditions. Contact Redifon for full details.

.‘\\W
”edi{”"
Radio

WANDSWORTH, S.W.18

Readio Communications Division

REDIFON LIMITED, BROOMHILL ROAD,
DESIGNERS & MANUFACTURERS OF RADIO COMMUNICATIONS & INDUSTRIAL ELECTRONIC EQUIPMENT  Phone: VANdyke 56v1
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NEW WIDE RANGE OSCILLATOR

TYPE 0O.S. 101

SETTING A NEW STANDARD FOR
RESISTANCE TUNED OSCILLATORS

FEATURES
FREQUENCY RANGE : 25 c¢/s to 250 kc/s continuously variable in four ranges.
LONG TERM STABILITY : 2% or -2 c/s with line variation of 59%.
HUM LEVEL : ‘| % of maximum output.
OUTPUT LEVEL : 100 milliwatts into 600 ohms.
ATTENUATORS : 60 d/b in steps of | d/b into 600 ohms.
DISTORTION LEVEL : less than 1% over full frequency range.
DIMENSIONS : 22ins. x I3ins. X 9ins. Standard 19in. panel suitable for rack mounting.

SOLARTRON LABORATORY iINSTRUMENTS LTD.
22 HIGH STREET . KINGSTON-ON-THAMES

Telephone : KINgston 1787

Dear Sirs,

. a friend
rt time ago

A.sto in Massachusetts

of min our trans-

of y :
purchased oneiS enthusiasm

| Maximum ‘Wetting"® Capacity é

i ou an
Residue sets hard, is non- ﬁ:::‘yg érder on this d;‘t:
corrosive, and of high dielectric for one of these htft Lam 100
2 Accelerated Fluidity. strength, formers. } m'lgh; a}j‘dg tb:s'me“ with lyc:;"u e
el No ha osi ing forward to ¢ol ion that | ha
3 :‘tl:::g::ate soldering bit temper- ; C:n:in’;:::lsl '“z‘ev:eip“‘“' a(fer_ the recommendat
B , rying core received. Sincerely Yourse
4 Mechanical bonding and perfect 9 Even distribution of activator

Electrical conductivity ensured. in core.

S Mintmum amount of solder used 10 Approved by Air Ministry and

my L . The New Model T 2B36
pel’: |0|.nt. _ General Poit Office. Primary 10,0000 centre tapped, incrementaly?:duc:aancse'
Supplied in a wide range of Gauges and Alloys on | Ib, and 7 Ib. reels, works over 100 henrys. Secondary impedances 1-25Q 2:80
coils, or as required. Prices on application. 50, 7-8g, 11-30, 1530 and 200.  Leakage reactance
o ety SRR S e RGP

H. J. Enthoven & Sons, Ltd. WSOk,
89 UPPER THAMES STREET, LONDON, E.C4 1

an ES
Phone : Mansion House 4533. Works : Rotherhithe, Croydon, CSAVAGE :,0’: DEYIZES
-Derbyshire m%
— | v Nirsesd Rosd, Doveen, Wik

Nursteed Road, Devizes, Wilts,
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SPRING LOADED TERMANALS

PAINTONE CO. LTD + KINGSTHORPE * NORTHAMPTON + ENGLAND

[ERIEL FEEDE

I " 75 OHM COAXIALS . ;"
.-mﬁ <K.19.M AS.BD.MJ>- -'
¥ LOCAL FRINGE I
. -

K.I9.M A p AS.60. M
3-7db/1001¢. YOUR GUARANTEE of quality and pe::r'fect‘lon is the (L 15d bj100f.
@ Telcon Black, Blue and Brown identification thread- @
45 Mcs. 45 Mcs.

Further details of these and other R.F. Cables

on application
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SMALL
PRECISION

pLC

A\_N‘C‘O This * Carpenter ' Relay produced
by The Telephone Manufacturing Co.
Ltd. incorporates two ‘ HYCOMAX ' Sintered
Magnets. These are essential where Small
Complex Shapes, high magnetic efficiency and
stability are required.

MUREX LTD. (Powder Metallurgy Division) RAINHAM, ESSEX

Tel.: Rainham Essex 240
London Sales Office : Central House, Upper Woburn Place, w.C.1

TRANSFORMERS | VALVES VALVES VALVES
I Transmitting and Receiving

AND CHOKES PLUGS AND SOCKETS

e Jones, Belling & Lee and (W) Types

SPECIALLY DESIGNED VALVEHOLDERS

Ceramic, Amphenol, Paxolin, all types

FOR ALL
! 12-way Screened Flexible Cable, Henley
ELECTRONIC '| No. 12 14-0076 Flex. Met. £6/10/0 per 100
yds.

EQUIPMENT I-3 K, 100-watt Wire-wound Pots, 15/- ea.
12v D.C. to 230v A.C. 50 cycles Rotary
SOUND EFFICIENT Converters, 150 watts. Complete with
= 0 = 300 v A.C. Meter and D.C. Input Regulator.

CONSTRUCTION DESIGN £7/10/0, plus carriage. P £

230v D.C. to 230v A.C. Rotary Con-
verters, |00 watts. Guaranteed perfect.

INDUSTRIAL TYPES £6/10/0, plus carriage.
U | _T.0y ZiSagpks AN

STEWART TRANSFORMERS Ltd.
1021 FINCHLEY RD.,, LONDON, N.W.II

Tel.: SPEedwell 3000 and 3533

Trade and Export inquiries invited

I5 LITTLE NEWPORT ST., LONDON, W.C.2
GERrard 6794
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TWO SPEED-MOTOR. At the turn of a switch you have two speeds,
33.1/3 or 78 r.p.m. The Turntable is a full 12" diameter : its main spindle
precision ground and lapped, runs in phosphor bronze bearings. The
synchronous motor s virtually vibrationless and is suitable for playing
standard, transcription and microgroove recordings.
Retail price without pickup - - - - - £13 15 0
Purchase Tax. - . - - - - - o £5 19 2

SUPER LIGHTWEIGHT PICKUP for standard and microgroove recordings.
The interchangeable heads are fitted with an easily replaceable armature
system complete with a semi-permanent sapphlre.  Armature mass 20
milligrams. Extremely low mass at needle polnt (4/5 m.g. only) allowing for
reduction in downward pressure to 10/12 grams for standard recordings.
and 5/7 grams for microgroove recordings.
Prices: With one Head - £4 0 0, plus £1 14 8 Purchase Tax
Extra Heads, each - . £2 10 0, plus £1 1 8 Purchase Tax
Spare armature System with Sapphire,  14/8 including Tax.

THE CONNOISSEUR Varigroove Recording Unit. 33.1/3 and 78 r.p.m.
100 to 300 GROOVES PER INCH continuously variable, MOVING COIL
CUTTER HEAD of entirely new design, Patented method of suspension
allowing use of large magnet system, producing sensitivity and response
hitherto unobtainable. All patterning effects eliminated. allowing micro-
groove recordings to be made with ease.
1S ohms impedance. Frequency response 30 - 15000 c.ps

LESS THAN 5 WATTS required to fully modulate,
Price £130 0 0O

ALSO HIGH FIDELITY AMPLIFYING EQUIPMENT

AR.SUGDEN AND CO.(enciNEers) LTD., BRIGHOUSE, YORKSHIRE.

WITHOUT A SHADOW OF DOUBT THE BEST

for
radio and television

are the miniature high-voltage
36 EHT *‘Westalite’’ rectifiers to
provide a reliable and economic
E.H.T. supply either from the line
fly-back or from the 350-0-350
input of the standard mains trans-
former in a balanced voltage
multiplier circuit : *‘Westalite”
rectifiers for H.T. supply, H.T.
boost and line fly-back damping,
and copper-oxide ‘‘*Westectors'’
for sound and vision interference
: suppression. For full details of

WESTINGHOUSE]
METAL RECTIFIERS

Send 6d for a copy of ** THE ALL METAL WAY "' to Dept. W.W.11.
WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82, York Way, King's Cross, London, N, I
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SOUND ATPRIDUCERS 1™

SIRMGHAM
LD HiLL.
HADL IN ERTLAND

NEW AMPLIFIER FOR DISCERNING P.A. MEN

The beautifully styled, precision engineered B.M.40 marks a great step

forward in portable 30 watt amplifiér design.

® Designed for both A.C. mains and 12 volt battery operation.

@® Provision for independent electronic mixing of two microphones and one
gramophone channel.

@® Special tone control circuit, with independent bass boost and cut, and
treble boost and cut.

® Built-in vibrator.

These and many other features make the B.M.40 the most up-to-date amplifier

available. List price £45

We are also the leading manufacturers of office intercommunicating

equipment and gramophone units. You are invited to write for
further details.

BIRMINGHAM SOUND REPRODUCERS LIMITED
CLAREMONT WORKS, OLD HILL, STAFFS. PHONE: CRADLEY HEATH 6212-3
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CERAMIC SWITCHES

For applications where only the best is good enough.
Stators and rotors of Frequentite ceramic. All contact
members of silver alloy.

Wright and Weaire Limited

138. SLOANE ST. - LONDON - SW.1 TE[ SLOANE 22145 FACTORY: SOUTH SHIELDS, CO. DURHAM
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Important trends in

The line output stage of a television
receiver imposes conditions which
call for a valve having properties
which differ considerably from those

of a normal output valve.

The essential requirements for a
line output valve are, first, that it
shall be capable of supplying a large
peak anode current when operated
at a low anode voltage, and second,
that the insulation of the anode
shall be capable of safely withstand-
ing the high voltage peaks, which
may amount to 5KV to 7KV, occur-
ring during the fly-back period.

Satisfaction of the first of these
requirements is mainly a matter
of the geometry of the valve; the

second can be assured only by care-

ful mechanical design.

The PL81 is an all-glass power
pentode on the B9A (Noval) base,
specially designed for use as a line
Its heater is rated
at 0.3A, 21.5V, and is therefore

suitable for series operation in

output valve.

transformerless receivers intended

for A.C. or D.C. mains supply.

VALVE DESIGN

It will deliver a peak anode cur-
rent of 350 mA at an anode voltage
of only 70V-and a screen voltage
of 170V. The efficiency of the
valve is thus intrinsically high.
By adopting the booster diode cir-
cuit whereby the H.T. line voltage
is increased, the required output
can be obtained at a still lower
anode voltage, so that the already
high efficiency of the stage is further
improved.

The necessary high insulation re-
sistance to withstand a peak voltage
of 7KV has been obtained by
special internal construction, and
by bringing out the anode connec-
tion to a top cap so that the use of
a specially insulated valve-holder is
not necessary. Even so, the seated
height of the valve is only 75mm
and the overall diameter 22.2mm
—dimensions only slightly larger
than those of the voltage amplify-
ing pentode in the same range.
The production of a valve of this

output and high insulation in so

-small an envelope may be counted

as something of an achievement.

MULLARD LINE OUTPUT PENTODE TYPE PL81

RATINGS & CHARACTERISTICS

Heater Suitable for Series
operation, A.C,or D.C,

Vh 21.5v

In 0.3A
Capacitances

Cin |4.3p.p.F
Cout 6.5p.p.F
Ca-gl < 0.4p.p.F
Cgl-h <0.2uuF
Characteristics

Va 170V
V3 ov
Va2 170V
Vei 22V
la 4SmA
lg2 3mA
gm 6.SmA/V
rgl-g2 6

Reprints of this article together with
additional data may be obtained free
of charge from the address below

MULLARD ELECTRONIC PRODUCTS LTD.
TECHNICAL PUBLICATIONS DEPARTMENT

CENTURY HSE, SHAFTESBURY AVE. W.C.2
MVM 149
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MINIATURE AMERICAN TYPES

for

AC/DC EQUIPMENT

A complete range of miniature B7G valves is now
available for 110 volt or 240 volt AC/DC equipment.
All these valves bear American type numbers.

TYPE 50CS5
OUTPUT TETRODE for 110v. Supply

Heater Rating ... o 50.0 volts 0.15 amp
Mutual Conductance 7.5 mA/V
Power Output ... . 1.9 watts

Price : 15/6 plus P. Tax

TYPE 19A Q5
OUTPUT TETRODE for 240v. Supply

Heater Rating ... e - 5 19 volts 0.15 amp.
Mutual Conductance 4.1 mA/V
Power Output .. - 4.5 watts

Price: 13 /- plus P. Tax

TYPE 35W4
HALF WAVE RECTIFIER

Heater Rating ... o 35 volts 0.15 amp.
R.M.S. Input ... ... 240 volts max.
Rectified Current ... ' <. 100 mA. max.

Price: 10/6 plus P. Tax

DIMENSIONS +—Seated Height 23 max.
Diameter 1" max.

TYPE 12BE6
SPECIAL HEPTODE

Supply Volitage... . . ... 110 volts 250 volts
Heate: Rating ... . 12.6 volts 0.15 amp.
Anode Impedance ... 0.5 1.0 mag.
Osc. Mutual Conductance .. 15 7.5 mA/V
Conversion Conductance ... d 040 048 mA/V

Price: 16 /- plus P. Tax

TYPE 12BA6
VARI Mu R.F. PENTODE

Heater Rating ... 12,6 wolts 0.15 amp.

Anode Impedance ... 0.25 1.5 meg.
Mutual) Conductance ... o oc 43 4.4 mA/V

Price: 13 /- plus P. Tax

TYPE 12ATé6
DOUBLE DIODE TRIODE

Heater Rating ... 12.6 volts 0.15 amp.
Voltage Gain ... e = 8 33 42

Price: 12/- plus P. Tax

DIMENSIONS :—Seated Heigbt 13 max.
Diameter * max.

WRITE NOW TO DEPT. 4530
for data sheet on the above valves.

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.

BRiMAR

TECHNICAL ADVICE SERVICE
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AN APOLOGY

The inconvenience and annoyance caused to the public and to our
friends in the trade occasioned by the delay in delivery of acos
microcell pick-ups is a matter that causes us the gravest concern.
It is in the main due to the unprecedented demand for these pick-
ups which has outrun the-supply of certain raw materials and also
made our factory space inadequate. Commitments to manufacturers
made prior to the general announcement of the pick-ups have still
further aggravated the position.

Happily, the raw material problem should shortly be solved and
plans for greater production facilities are being urged forward. In
the meantime, we are doing all we can to meet existing orders, but
regret that delivery on new orders will be subject to about three
months’ delay.

We can only express our regrets for the circumstances that have
made this announcement necessary, and trust that our trade friends
and the general public will bear with us in view of our assurance
that all possible steps are being taken to meet the situation and to
reduce delay to a minimum.

COSMOCORD LIMITED - ENFIELD - MIDDLESEX

— e —
e L
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Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

Apologies to the B.B.C.

In the September issue of the
** Wireless World " on this page we
stated that the B.B.C. altered the
frequencies of Sutton Coldfield a
fortnight before the station opened.

‘This was a mis-statement for
which we do not hesitate to apolo-
gise. Something happened, but
at this distant date we cannot recall
the details, but B.B.C. Engineering
Division tell us that they first

ublished the Sutton Coldfield
requencies on 2o0th September
1948 and that they were never
altered. We agree that nothing .
should be said or written which
might cause uneasiness in the
minds of the trade or the public.

While we do our best to be accur-
ate in this page, when we do *‘ drop
a brick,” the quality of those who
come back at us is ample evidence
that our page is read by the right
people.

Rationalisation of Television
Aerial Numbering

Most ** Wireless World ” readers
know that eventually there will be
eleven television transmitters opera-
ting on five frequency channels,
and therefore the sooner we stop
talking about the London and
Midland transmitters the better.
The transmitters should be referred
to by their official channel number
—London—Channel 1, Midland—
Channel 4, etc.

All aerial manufacturing members
of the Radio and Electronic Com-
ponent Manufacturers’ Federation
have agreed to indicate the tele-
vision frequency by the official
channel number following a stroke,
incorporated immediately after the
list number of the particular
aerial.

It lias also been agreed to stand-
ardise a colour code for each fre-~
quency chanuel, but this may not
be used by everyone immediately.

So far as all this concerns
‘* Belling-Lee ” a complete new list
of television aerial numbers has been
built up, and became operative on®
Sept 1st.

At first all aerials are being
despatched from the factory labelled
on the outside with the old and
the new numbers, and wusing the
following colour code:

Channel No. Cat. Colour
suffix Code
1. London 1 Yellow
2. North England 2  Light Blue
3. 3 Red
4. Midlands 4 Green
5. 5 Dark Blue
In each “ Belling-Lee” case

the first figure group before the
stroke will indicate the list number,

the first suffix the channel on which
the aerial will operate (-/1 London,
-/4 Midland, etc.) and the second
suffix shows either the type of
mounting (-/L. chimney lashing,
-/W wall mounting, -/9 9 foot mast
and lashing) or the type of feeder
supplied (-/B balanced, -/U un-
balanced).

4

L802/1 or 4/C. 1.802/1 or 4/L.
Comparison of Aerial Prices
‘ Belling-Lee ” aerials may ap-
pear dearer than some but we
do ask those interested to make
certain that when they are thinking
or talking aerial prices that they
are clear in their minds what they
are getting . for their money.
* Belling-Lee ” have made a
practice of stating the price of a
complete aerial, whereas some other
manufacturers feature a price which
is in fact the price of the cross-arm
and elements only, pole, if any,
and lashings are extra, Because
of this, one is apt to consider that
 Belling-Lee ”* aerials are more
expensive than they really are.

Suppression of Motor Car
Ignition Interference.

It is very gratifying that some
interest is at last being taken in
this subject and it is possible that
a lot will be done voluntarily before
legislation takes place. The A.A.
give it its blessing, then the B.B.C.
are helping by their film on Tele-
vision and by demonstration on
Sound Broadcast, neither are they
always preaching to the already
converted. There must be many
television viewers whose cars are
still a source of annoyance to others.
The selfish owner never sees the
trouble his own car makes, unless
his wife drives too, and then it is
only for a minute while the car is
put in its garage. It is the duty
of every viewer to suppress his own
car and to persuade all those who
see his television to do likewise
Many garages have been slightly
hostile towards the fitting of sup-
pressors, so we are grateful to the

* Motor ” for the excellent article
they published recently. This,
together with the fact that one of
the greatest names in car electrics
now recommend and market sup-
pressors, must do a great deal to
break down-uninformed opposition.
An Amateur testifies on behalf
of the ‘' Coronette’ silent
aerial discharger.

This is an extract from a letter
dated July:

‘ The past week or so has given
ample opportunities for studying the
effects of the device on ‘ coronary
discharge ’ interference with the
reception of short and medium
wave broadcast reception.

I am using an R.C.A. ‘' AR.77E"’
Communication Receiver and can
now listen in comfort to the most
distant continental medium wave
transmitters during heavy and
protracted rain storms. It is only
after half an hour’s torrential rain
that a slight background ° hiss’
manifests itself, and this is a
remarkable improvement after my
experience before fitting the Dis-
charger, when, as you know, im-
mediately rain started any pro-
gramme, other than North Regional
or Light, was blotted out by
terrific ‘ static' of the shrieking
variety.

I am happy to say that the
expense incurred in taking down
and re-erecting the aerial conse-
quent upon fitting the ‘ Silent
Discharger’ has been more than
repaid ip increased listening pleasure
over the last two week-ends.

I might add that I seem to get
all-round quieter performances since
fitting your Company's device,
and am very grateful to you for
all the trouble and interest you
have taken in the matter.”
NOTE: The * Coronette’ dis-
charger is designed to fit * Skyrod ™
aerials only and is unsuitable for
other makes of Vertical aerials.

— .

BELLING & LEE LTD|

CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX., ENGLAND
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An amAZing new amplifier.
Factual Figures
FROM A-Z, FROM PICK-UP TO SPEAKER, including Tone Control Circuits
NOT MERELY A LABORATORY MEASUREMENT OF AN AMPLIFIER ONLY, BUT THE
WHOLE STORY OF THE -*A-Z", AS IT WILL PERFORM UNDER USERS’ CONDITIONS
NATIONAL PHYSICAL LABORATORY REPORT-
ON TESTS OF AMPLIFIER (MARKED : TYPE A-Z, SERIAL No. A50/l, SOUND SALES)
TESTED FOR :—SOUND SALES LTD., WEST STREET, FARNHAM, SURREY
REFERENCE :—LETTER, RNW/DES/AZ, DATED 31.8.50
The instrument was tested for sensitivity at various frequencies between 20 and 25,000 cycles per second.
The total harmonic distortion was measured at 60 c¢/s and 1,000 c/s ; the hum and noise output voltage and
the output impedance were also determined.
The supply to the instrument was at 230 volts and 50 ¢/s ; the connection to earth was independent of the 2
mains supply and made directly to the instrument. .
The input was in all cases made to the lead provided, with the controls set as follows :—LF cut, 0 ; volume 12
(maximum) ; Bass,0 ; Treble, 0. A load resistance of 15.0 ohms was connected to the output of the amplifier
by means of the leads provided.
TABLE |
= 8 WATTS OUTPUT
SENSITIVITY Frequency, c¢/s Input, volt
The input required to develop an output of = =
i 12 watts in the load at 1,000 cfs was 0,125 + 20 0.100
0.002 vole. 60 \ 0.10i
The input required to develop an output of 1,000 0.102
8 watts was measured at several frequencies ; g:ggg 8'[8%
the results obtained are given in Table | IO:OOO o102
15,000 0.102
20,000 0.102
25,000 0.102
TABLE 1l
HARMONIC DISTORTION ) e T
The harmonic distortion was measured with
an output of 12 watts at 60 c/s and 1,000 c/fs.
The second and third harmonics of the Input Frequency \Ratio, Total Harmonics/
fundamental, in about equal proportions, . | Fundamental
were found to predominate. The total =
harmonic voltage expressed as a fraction of 60 c/s 0.002
the fundamental is given in Table ii. 1,000 ¢/s \ 0.002
HUM AND NOISE
The h i
me:sur:? w?:}? thneoz:lepu: ?e':: tsh‘;‘:zt:i‘;u:ea; TABLE 11l
and found to be 0.005 volt.
OUTPUT RESISTANCE ) Power Output, watts Output resistance, ohm
The output resistance was measured ac a : ]
frequency of 1,000 c/s for output powers of 3 0.50 £ 0.05
3 watts and 12 waces in a load resistance of . 12 . 1.2 + 01
15.0 ohms.
The results obtained are given in Table lIII

Date Sth October 1950, T : + E. C. BULLARD, Director.

Reference E.488.18. L. HARTSHORN,

Passed by L.M.F., C.H.R, for Superintendent, Electricity Division.
YOU ARE WELCOME TO A DEMONSTRATION OF THIS AMAZING NEW AMPLIFIER,
WHICH COSTS ONLY £30 COMPLETE, AT OUR LONDON OFFICE & SHOWROOMS,

Hound Dales Limited
MANUFACTURERS OF ELECTRONIC PRODUCTS g
London Office : Head Office and Works :
Lioyds Bank Chambers, 125 Oxford St., London, W.I. West Street, Farnham, Surrey

(Tel : GERrard 8782) - (Tel : Farnham 6461/2/3)
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Mk. VI

The Stereophonic Amplifier Mk. VII, according
to users, gives the highest quality of any repro-
ducer so far produced. This high quality is to
be expected when the particular points of the
design are considered.

The large reduction of intermodulation distortion -
and Dopler effect is achieved by completely
separate amplifier channels for the high and low
frequencies, terminating in separate speakers.
The latter may be separated by any convenient
distance to prevent pressure wave modulation and
it is unnecessary to restrict the bass to prevent
marring treble response.

In each case the speaker is damped by a minimum
of 12 times at audible frequencies to prevent
speaker resonance, and the crossover is very fast,
approximately 28 db for the first octave. A
control is provided to vary the power applied to
the treble speaker, to compensate for its efficiency
compared with the bass speaker, and a frequency
record reveals the absence of dip or rise in output
at crossover frequencies.

The treble control gives 20 db lift or 14 db cut
from 3,000 cycles and compensates for long-playing
records and various American and English record-
ing characteristics.

The small improvements in the latest model
amplifier result in reproduction which is extremely
good and capable of pleasing all tastes.

Chassis complete with valves
Price 36} gns

Manufactured by

VORTEXION LIMITED, 257-263 THE BROADWAY, WIMBLEDON, LONDON S.W.19
Telephones : LIBerty 2814 and 6242-3 Telegrams : ¢ Vortexion, Wimble, London.”
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For efficiency and fidelity each Rola speaker is Indeed
‘““one in a million *’ but in a more literal sense, every Rola
you receive is one in ten million speakers which are proving
the superiority of Rola performance throughout the world.
So let figures speak for themselves and specify Rola.
Manufacturers Enquiries to :—

BRITISH ROLA

FERRY WORKS, SUMMER ROAD, THAMES DITTON.
SURREY (Emberbrook 3402-6)

Wholesale Enquiries to—SOLE DISTRIBUTORS

LONDON & NORTH:— SOUTH:—

CYRIL FRENCH LTD., ROBSHAW BROS.,

HIGH ST., HAMPTON WICK, 10, EXETER RD., THE SQUARE,
MIDDX. (Kin. 2240) BOURNEMOUTH, (Tel.: 5896-7)

These two standard ranges of Output Trans-
formers will meet all the normal needs of the
home constructor. They provide a degree of
accuracy, quality and dependability which cannot
be surpassed.

* SOMERFORD. A range of Output Trans- MINIFORD. A range of high quality trans:
formers designed to ensure high quality and reliable formers of economical design which provide
i o CHARACTERISTIC performance. Suitable for single ehded or push- excellent reproduction for domestic purposes,
A CURVES pull circuits, they cover the widest limits of the but over a more restricted range of audio frequencies
: audio frequency band. May be used with confidence than the Somerford Transformers. 2, 4 and 8 .watt
II of Somerford Trans- for the most exacting circuits. types suitable for all outputs.
I formers  showing fre-
4 quency response between Write for our

latest Folder

giving complete
details of the
SOMERFORD
and MINIFORD fa/
Transformers~~ SOMERFORD = CHRISTCHURCH -+ HANTS

Phone : CHRISTCHURCH 1025

x5

20 cycles per second and

25,000 cycles per secend

are available upon
request.

gl VST TR
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WESTON
75

Multi-Range
Test Set
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53 Ranges with Rotary Switch Selection

This uniquely comprehensive Test Set has 53 ranges for
measuring A.C. and D.C. current and voltage, resistance
and insulation. It is completely self-contained, with in-
ternal batteries to provide power for the ohms ranges and
self-contained power pack for insulation measurement at
soov. Selection is carried out by two 20-position switches.
A fully-protective safety device is fitted and is operative
for forward or reverse overload. The 150-division 6in.
scale is uniformly divided and is fitted with an anti-parallax
mirror. The set is enclosed in a handsome bakelite case
and fully complies with B.S.S. No. 89 covering first-grade
instruments. Full details of the ranges covered, and of the
complete specification, will gladly be supplied on request.

SANGAMO WESTON LIMITED
ENFIELD, MIDDLESEX

TELEPHONE: ENFIELD 3434 (6 LINES) AND 1242 (4 LINES)
TELEGRAMS: SANWEST, ENFIELD

BRANCHES

Glasgow, Newcastle-on-Tyne, Leeds, Manchester,
Wolverhampton, Bristol, Southampton & Brighton.
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TRIUMPHANT SUCCESS
AT THE RADIO SHOW

Acclaimed by those who know . . .

as an outstanding performer
in the quality class

J lenlorian

12" CONCENTRIC DUPLEX

HIGH FIDELITY REPRODUCER

PRICE: Complete with
anttormer oo 4 £15-15-0

Without transformer £ I 4 = I 4 = 0

WHITELEY ELECTRICAL RADIO
-

Simifar to our highly successful 10° Concentric Duplex, it combines high
quality with large power handling capacity, achieved by a very high flux
density magnet, and special cone material which enables a resonant point of
below SO c.p.s. to be obtained, The all-metal high frequency diaphragm and
speech coil gives rigidity of construction and maximum driving efficiency.
This rear assembly is totally protected by a bakelite and perspex housing.

SPECIFICATION : Series Gap magnet of Alcomax 3. Flux: LF Gap, 14,000 gauss;

HF Gap, 17,000 gauss — on 1}* pole. Power handling capacity, 15 watts,

Frequency range, 30-17,000 c.p.s. Fundamental bass resonance, 45 ¢€.p.s.
Full details of both 10” and 12” models on request.

CO. LIMITED MANSFIELD NOTTS

EMM.I. TRAINING

for the best posts

E.M.). Institutes, the College backed by the greatest

MODERN PRACTICAL RADIO
AND TELEVISION

This work covers every pbase of Radio and Television
Engineerin% from many viewpoints and meets a great
demand. we author, C. A. Quarrington, A.M.Brit.,
ILR.E,, with a long and wide experience of Radio

electronic industry in the Empire.

* DAYTIME
and Guilds Final Certificate.

to C & G full Technological Certificate.

HOME STUDY e Radio
Electronics e Maths. e

e Television

Guilds Examinations.

AM.I.Mech.E., AM.I.LEEE., A M.ILP.E., ec.

* Next daytime courses commence April, 1951,

Early enrolment is advised

Write for free Brochure to the Registrar, Dept. 16a

E.M.1. INSTITUTES

10. PEMBRIOGE SQUARE. NOTTING KILL GATE,
LONDON, W.2, TELEPHONE: DAYSWATER 51312

Associated with
CHMV.”

COLUMBIA
(31

e Principies and Practice of Radio — 1 year
® Telecommunication Engineering—2 years—leading to City
e Electronic Engineering—3 years
(including one year's practical training in E.M.I. Factories)—leading |

o [Industrial
Physics. Courses in Radio and
Television (Theory and Practice) for A.M.Brit.I.R.E., and City and
Training also given in many other branchesof
engineering including the syllabuses of the examinations for

MARCONIPHONE

Engineering, has been responsible for training a large
proportion of the Radio and Television Service
Engineers in this country, and is also well known as a
lecturer on Radio and Cathode-ray subjects to Uni-
versities, Radio Societies, Trade Associations and
other interested bodies throughout the country.

It is impossible to detail even briefly in this small
space the exhaustive ground covered by this compre-
hensive work, but the pamphlet we can send you will
show you that these few remarks are no exaggeration.

THE ILLUSTRATIONS

“ Modern Practical Radio and Television ” is profusely iliustrated.
It contajns 18 full-page plates, over 400 diagrams in the text and 7
large folding insets. Each ibustration has been specially selected for
its practical utility.

SEND FOR FREE PARTICULARS

PR R LL S L L O E oo oo ooy oo O

To THE CAXTON PUBLISHING CO., LTD., 42, Morley Hail
St. George St., Hanover Sq., London, W.1.

Please send me, free of charge, Particidars of ** Modern Practica.
Radio and Television.”

Name.......... B 2 9100007003805 05600 - B0 0acar - 50000
{Send this form in unsealsd envelope)  (1d. stamp)

RETY B awer - -« soreamsgaws « « mamm oo« ssalsrasesarrere R o el

emcepessscescunassrannt
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NEW RC/PA/U

REMOTE CONTROL PRE-AMPLIFIER

WIRELESS WORLD
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» RECORDS— TREBLE BASS

LP 788 78A 4 LEVEL + |I_EVEL

£8.15.0

For use only with LEAK
“POINT ONE” AMPLIFIERS

Mlc.‘Amo-l . ’

A Leak two-stage feedback tone-control pre-amplifier of negligibly low distortion in which resonant
circuits or resonant filters are not used. This pre-amplifier is a complete re-design, electronically, of the
original RC/PA and of the modified versions supplied to the U.S. market during the past year. The
RC/PA/U will meet world conditions of use, and it embodies not only the best features of the previous
models but every refinement suggested by users in Britain and the U.S., with additions considered
desirable by ourselves.

Treble Control. A seven-position switch allows the choice

Input Control. A five-position switch selects :— [

. Microphone (or other source). Response, level.
Sensitivity, 3mV. r.m.s. Input resistance, 200,000Q.

2. L.P. Records, with built-in equalisation for new Decca and
Columbia (U.S.) records. Sensitivity, |5mV. r.m.s. Input
resistance, 00,0000,

3. 78 r.p.m. Records, with built-in equalisation for British
characteristics.

4. 78 r.p.nm. Records, with built-in equalisation for American

of accurately determined boosts and losses on all inputs.

Bass Control. A seven-position switch allows the choice of
accurately determined boosts and losses on all inputs.

Volume Control with A.C. ON-OFF switch to permit
switching of the remotely placed power amplifier.

Panel Light as a visual reminder.

Total Harmonic Distortion : 0.029, approx.

SURGERSIEiEs, The sensitivities relate to |0 watts output at 1,000 ¢js, with

the tone-controls level, when coupled to the TL/I2 power

Sensitivity,
amplifier which provides the heater anc anode supplies.

5. Radio (or other source). Response, level.
S50mV r.m.s. Input resistance, .[00,000Q.

These amplifiers are those used by H. J. LEAK when giving the most recent 5f his demonstrations between a reproduced orchestra

and (two minutes later) the live orchestra in the lecture theatre.
The amplifiers can be used for disk recording with the assurance that total amplifier distortion will certainly be no greater than

that obtaining in the major studies of the world.

* FOR YOUR LIBRARY *

A new booklet by M. J. Leak, M.Brit.l.R.E., describing the above ,

amplifiers and containing much information of technical value to

those interested in recording and reproduction in the professional
and amateur fields.

FREE ON REQUEST
FROM YOUR DEALER OR FROM US
BOOKLET W /U

H. J. LEAK & CO. LTD.
BRUNEL ROAD, WESTWAY FACTORY ESTATE,

TL/12 12 watt Triple Loop
Feedback Amplifier

£25.15.0

(Est. 1934)
ACTON, W.3

Phone : SHEpherds Bush [173/4
Telegrams : Sinusoidal, Ealux, London
Foreign Cables : Sinusoidal, London .
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SUPPLY CO.

33 TOTTENHAM COURT ROAD, LONDON, W.1 MUSeun 6667
SUPERHET COIL PACKS Make Your own

‘This new M.O.8, col! pack of the smailest
possible physical dimensions sets 1 new
high standard in performance. It is o1
exceptionally highgain, nnd particularcare
bas heentaken in the deaign of the Short
Wave range, which gives u performance
equal to that normally obtained only on 4
communications receiver,

Winding of colls given exlremely high
magnbification in aerial elrcuit. Iron dust
corer aiso ensure increased efficiency
While the coil packs are supplicd pre-
aligned and in thiscondition give excellent
resultr rincestrayoapacitiesofthe various
circuits in which it is used wil! vary,
the trimmers and cores have been arranged
to be readily accessible for small finat
adjnstmentsto ensure maximum perform-
ance. Overall size: 2{in. deep X 2iin.
wide % 1%in. high.

Allconnections are via a emall terminating
‘trip on rear of cofl unit. This can be
placed over frequency changer, giving
shortest possible circuit leads.

TRADE & WHOLESALE TERMS

tions. Pre-aligned. Post- Free.

Coil Pack incarton withinstrue-

19'6

16 to 50 metres and

Ranges covered:
200 to 500 metrea.

AVAILABLE ON APPLICATION

HALF PRICE OFFER

Weareableto offerthefamous BURGOYNE
co-axial Aerlnl Cnnnectol;,n half the urual
st price.
instructions tube of Bostfk cement, and
1l fitting screws. For efficient water-tight
co-axial cable connections and to improve
signal strength. See that you give your
aerial & chance. Used on many famous
maritime installations. We have exported
thesetoallpartsof the world.

CQ2400 MEGACYCLES
TUNING UNIT 207A

10 ¢em. KLYSTRON equipment comprlaing
| CV87 Klystron with tuning plugs, 524G
rectifier, 3 neonatabilirers and powersupply.
BRAND NEW equipment which may be
adapted for nse with a Buper-regenreceiver
for the 13 em. ham-band. The cavity, with
extra capacity loading, wiil be suitahble for
13 em. R.8.G.B. Bulletin July 1948 gives

[RECORD PLAYER
incorporating the M-O'§
EASY-TO-BUILD

Al AMPLIFIER

with these features :—

*High quality output
*Output four watts
*Low mains consumption

| *Simple stage by staze easy to follow instrue-
‘ tions

*No previous radio knowledge needed to get
first ciassresults

*All parts generously rated for long life

The amplifier YOU can build and be sute of
success from the time you first switch on.
It employs three valves in a well designed
circuit. It has been specifically designed
for use with high quality erystal pick-ups
nlrxg nlli repr(;’ductk‘)jn is, ofthe higheatstand-
a cap be used with magnetic pic| 3
1f desired. s DI
For those who have any doubta about their
ability to construct this amplifier, we offer
the fnstruction manual separately. This

contalns fully detailed instructions besides
the circuit, diagrama, photographs, parts
lint, and sections on operation, fault finding

etc.

The kititselfdeservesspecial mention. Itta
compiete in every detail down to nuts and
bolts and soldertags. A chagsiris snpplied
with all the holes drilled in the carrect
places,and alltheresistancesand condensers
wired to a colourcoded group board. Whole
kit well packed in stout oardboard box.
Greatcaretaken in packing valves.

Complete kit. including Instruction Manual
Valves. etc,. Post paid. £4 - 2 = 6

10in, High Quality Speaker by famous manu-
facturer at the specia! price of 15/11

Instruction Manual Post paid.

(Note: this offer only applies to those
purchasing the compl ifier kit).

details on use of the Klystron as
NOW 12/3 fcrthe osciliator. ONLY 20[

D.C. «“ STEP-UP” GENERATOR

A universal purpose Motor Generator fully guaranteed, brand new and in originalmakers’
cartons. This unitean be drivenfrom D.C. voltagesfrcm 2 v. to 14 v.and willgivevaryving
outputsaccordmg to the input volmge Forexampie: at 8 v.D.C.input an outputofabout
230 v. 30 mA will be obtained; at 4 v. D.C. input, 180 v.—25 mA ; at 12 v. D.C. input
480 v.—40 mA. The motor will also provide ‘sufficient power for use as a grinder, polisher,
etc.,and a spindle protrudea 1 in.from the casting for mounting these. Approx. R.P.M. at
2v. D.C.inputis 2,000(varyingaccordingtotheapplled voltage). UR PRICE

Post,pkg.,}/1. 8/11
IMPEDANCE MATCHING UNIT

These units measure 2 X 1 x tin. and provide tn®
solutiontoobtaining 2 matchbhetweenlowimpedane®
pnonenand high impedance output.

Kach unit contains 2 miniature transformer, and if

(Carr.and

Post 9d. , pkg. 5/-.)

Formerly 24/6.

impedance phonercan be matched to low impedance
line or output. The high impeduance matchof these
unitsis 2,000/4,000 ohms.

A standard jack plug and socket is fitted to the
body of the unit.

A8 NEW, 2[- cach ONLY  Post and Packing 6d.

ELECTRIC MOTORS

A complete A,C. motorready for
use without adaptation. 1/18
h.p., 2,500 r.p.m. For use on
220-250 v. A.C. mains. Hpindle
fitted with 2in. diameter pulley
ready for use with small beit
drive. Fitted with 3ft. 3-way
mainslead, 27/8. carriage paid.
As above but fitted with grind-
stone and polishing mopinstead

of pulley, 37/6 Carr. pald”
2 VOLT VlBRATOR

600 ft. BEAM

American type
FOCUSSING

8olid brass, mnickel-plated. Adjustable Type G

nngz%lmmg. -crlm-;u 3dnrt:uﬁ’ 2 bﬁ:m- complete  PACKS for only 35/-
es, everly designe ighly pol !

reflector. Bpare bulb in container in base. 1:-"/ 11 | e tamous U.8.A.made sibra-
Pull-out loop. Post free. | LOT Dower supply ar used .on

the Canadian type 58 Walkie-
| Talkie. Complete with vibrator.
Post.,pke. ,2/6.
SPECIFICATION: 2 v. tuput:
90v. or I80v. 86 mA.
1.5 v. L.T. outputs.
vibrator unit 8in. x 3{in.
4jin. Alse available complete
with two 2 v. accumulators in
case for 50/- (Carr. pkg. b/-)

VCR 97 CR TUBES
Brand mew, in original transit

3 P
Icusu ONLY 35/' {)aﬁ‘)"

R3515 FOR TV CONVERSION |

2I-valve radar units with 6 stage 14 MC's, IF strip.
Suficient space on chassis to construct complete TV
receiver, excluding EHT valves: one RAS0, ten 8P61,
five EF36, three EBC33 one EF39, and EB34, (See
article, Mayiseue *” Short Wave Listener™).

£3-10-0

Bize of

BRAND NEW IN TRANSIT CASES
- Carriage Paid.

desired the connectlonscan bereversed so thathigh-

METAL
DETECTORS &
SPECIAL OFFER

Another purchare of ex-army
mine detectors enables us to
make a bargain offer to hold
good for this month only.
It is anticipated that, as we
secured only 300 of these
equipments, they will be
sold out in a very short while
The equipment comprises a
3-valve oscillater and ampli-
fier in steel care with head- 4
phones, the whole being

assembied in a shoulder

haversack. Two sets of seareh coils and polea are also supplied for different

methods of detection. A full set of circuits and instructions are included.  Carr., Pkg
Sensitivity measuring stick, 2 spare valves and otheraccessoriessre included

and the whole is mounted ln aheavy woodentransitcase. 1 2/6

These units are offered at this very low prics as they are store solled.

M-0:S “FULVISION"
DIAL ASSEMBLY

Abrand new 3 waveband full vision dial assembly, size 5in. wide and 6}in. high. Vertica)
tuningscalea,

Dial is arranged for black illumination, printed three colours on unbreakable * Perspex * .
Cleverarrangement of nylon cord drive makesactiontruly non-alip. Dial,backing plateand
pulley, drive apindle, pointer with nylon cord attached, condenser drive drum, dial locating
bracket ,and fullassembly instructlonsinsenled carton.

NOTE: LATEST COPENHAGEN PLAN -ENGRAVINGS,

Trade and wholesale terms
comrcere 17/6 e e Enquirles invited.

{2-Valve Battery-Operated
MORSE OSCILLATOR

Incorporates note selector contol, volume control, key and interference jacks. Bize 9in. x
8in. X 8{in. Powersupply required: H.T.60v.; G.B.,4} v.; L.T.,2 v. Provislonfor these
inslde cabinet. Complete with two valver,type PMILF and LP2.

As new and Oomplete 1 5 /

Carr.pkg.1
neavy duty morse-key 1/3.

FOR MORSE
TRAINING

Pair of phones (if supplied with unit} 3/6
Valves carry 12 months guarantee.

Terms: —Ea?l;-_wit_h —order— ]

[ ——
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METER KIT.
A FERRANTI 500 MICROAMP M/C METER, with
separate High Stability, High Accuracy, Reslators to
mensure, 15, 60, 150 and 600 volts D.C. Bcale 'ength
13a. diameter 2}in., 10/~ complete kit.

5 KV. ELECTROSTATIC VOLTMETER. Soale length
3}in., lush mounting, 41in. diameter, £2/10/-. |

BATTERY CHARGERS.

Input 100/250 v. A.C. Output 15 volts at 16 amps.
ly variable output. Usual price 224,

Our price, £10/10/- each, plus 10/- carriage.

SPECIAL HEADPHONE OFFER. Hizh-grade Double

Headphones, using-balanced armature units, D.C. Res. !

ﬁs?ézhmqila/(} per palr. Mitching transformer if required,
each.

SPECIAL QFFER OF ELECI‘BOLYTIG CONDENSERS

16+ 16 mf. 500 v. working . 4/11
848 mf. 500 v. working
S‘Z '*‘lm! 330 v. workiog,
0 v. working ....
working, ali. cans . ..
orking,cardboard .

. 350
16 mf. 450
8 mf. 450 v. \\orklng,cardbOArd
4 mf.500 v. working, cardboard .
16 4 8 450 v. working, ali. cans . .. cooooo
All Capacities and Voitages avaliable.

LOUDSPEAKERS by famous makera.
Hin. 9/-

8in. 12/6
sin.  10/- 10in. 23/8
6in. 13/6 12in. 38/8

WILLIAMSON AMPLIFIER KIT,

We can supply the Kit of Parts for the latest verajon of
this famous amplifier complete in every detail for
£10/10/-, with Valves.

WILLIAMSON AMPLIFIER QUTPUT TR ANSFORMERS
to specification, 83/-.
Mains Transformers, 45/-.

H.T. ELIMINATOR AND TRICKLE CHARGER KIT.
All parts to construct an eliminator to give an output
of 120 volts at 20 mA. and 2 volts to charge an accum-
ulutor. Uses metalrectifier, 35/-.

| complete.

WIRELESS WORLD

MORRIS & CO. (RADIO) LTD.

GRAMOPHONE AMPLIFIER KIT.

Consist= of Complete Kit of Parts for a 2} watt, Mains-
operated 2-stage Amplifler for use with any type of
pick-up. Volume and tone comtrols are Incorporated.
Qutput impedance 1s 3 ohms.

Cat.No. AMP147. Price complete, §5/-.
mains with valves and dlagrams.
MAINS NOISE ELIMINATOR KIT.
Two specially desiﬂxtd chokes with three smoothing
condensers with cirfuit diagram. Cuts out all mains
nojse. Can be assembled Inside existing receiver. 6/~

For 200-230 v.

CO-AXIAL CABLE.

Juper quality cable, cousisting a centre copper core.
a polyvinilresin type lnsulxn.or a flexiblescreen,a weather-
proof P.V.C. outer cover. Just the thing for Television
lead-in, super mike cable, etc., 80 ohms Impedance.
QCat. No. C.755, 3d. per foot,

THE
PREMIER 1950 CATALOGUE
contains all the newest TV Kits, Com-

ponents, Aerials, Tubes, etc., in addition to
thousands of Radio Bargains.

Price — 6d.
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THE LAST FEW R 107 RECEIVERS.

ONE OF THE ARMY'S FINEST COMMUNICATIONS
RECEIVERS. (Ree " W.W." August, 1945.)

9 valves, R.F. amp. osc. Frequency Changer, 2 I.F.s,
F.0.

(465 kc. ). 2nd Detector, A.V.C. Af. amp. B. A.C.
mains, 100-250 v. or 12 v, accum. Frequeucy range
17 to7 Mc/s, 7.35 Mo/r to 2.9 Mc/s, 2.0 to 1.z Mc/s.
L.8. bullt in. Complete. Write for full details.

T.V. WHITE RUBBER MASKS. |
We can now supply a specialiy deslzned White Rubber |
Mask for 8in. C.R. Tubes at 7/6 o

9in. White Masks, 9/8. 12in. \Vbl'.e Masks, 15/-.
SUPER QUALITY TELEVISION MAGNIFYING LENS.
To suit 5in., 6in. or 7in. Tubes. Increase pleture size
considerably, 25/- each.

PERMANENT MAGNET FOCUS POTS. Available for
all Tubes, 15/-. Please state Tube used. [

MOVINO COIL METERS. All 2iln. outside dl

Price £12/12/-, plus 21/- carrlage and packing.

A.C. ALL-WAVE SUPEEHET KIT.
7 valves (plus rectifiers) for 200-250 v., 40-60 cyrle A.C.
maina.
4 Wavebﬂnds, 13.6-52,
metres.
Pick-up Input. Uses 6K7, 6K8, 6K7, 6B8, 6J5 and
2- GVMn push pull gMnx an outpu'. of 10 ua'.t

oP former to match 6V6's to

51-190, 190-540 and 900-2,100

; “70 mA., §/- ;
20 amp., 716 ; 8; 20 s 0w, 5 9 ‘
500 microampn 7/6. Alldtin. outuida dlumeter
15/11 ; 30 mA, 10/8 ; 200 mA., 8/8 ; 500 microamps,
19/8 ; Thermocouple meters, 23111., 2.5 amp., 5/-3 3
amp., 5/ ; 3.5 amp., 5/~ ; 3}in. 2 amp., 8/8 ; Electro-
static 3{in., 2 kV., 25/, i |

3 and 15 ohm speakers.

Negative ieedbark i applied over 8 stages giving a high
fidelity output. Tone control is imcorporated.
£14/5/-.

Aigo available for A.C./D.C. Mains. 3pecification as
above except that valve line up is 6K7, 6KB, 6K7, 6Q7
6J7, 2-KT33C. In Kitform at £13/8/10.

ALL POST

HEAD OFFICE AT 740 HIGH RD.,

FURTHER EXPANSION

ORDERS SHOULD NOW BE SENT TO OUR NEW
TOTTENHAM, N.17.

Telephone: TOTTENHAM 5371.

PREMIER MIDGET RADIO KIT

Redesigned and easier than ever to build,

Includes an attractive walnut or cream plastic cabinet
12in. x Bin. x 6in.

The valve line-up is 6K7, 68H7 and beam power output
(CV1510) in the A.C. model and 6K7, 88H7 and I2A6 in
the A.C./D.C. model. Both nse metal rectifiers and are
for use on 200-250 volt mains. The dial is lluminated and
the receiver presents an attractive appearance. Medium |
and long waveband coverage.
valvee, speaker, cabinet and point-to-point diagrams.
Pleasestate if A.C.or A.C./D.C.
is required.

NEYW 3-BAND MIDGET SUPERHET KIT
Redesigned to cover the short, medium and long wave-
bunds (16-50, 1890-540, 1,000-2,000 metres) A.C. valve
llne -up, 6K8, 6K7, 6Q7, CV1510 Beam power output.
C./D.C. valve line-up is the same excepting output valve
Ln 12A6. Both use metal rectifiers and are for use on
200-250v. mains.
In cream or walbut cabinet ax fllustrated. Illumicated
dlal. An attractive and powerful receiver.
Complete kit of parts with Valves, 8peaker, Cabinet and
point-to-point diagrams.
Pleaseatate if A.C. or A.C./D.C.
is required. 00 £6.19.6 L e

Complete kit of parts with |

£4.196 . ..

| CATHODE RAY TUBES. ALL NEW AND PERFECT.
| CV. No. Civli’'n No. Dla.in Focus Defln E.H.T 0.K.for Price Rail pkg
inches T.V. and
Insce
254 9 E.8. Mag. 8kv. Expmtl. 40/~ 10/-
279 — 2.75 B.8. E.8. 1450 Expmtl.  10/- 2/6
600 5CPL 3 E.8. E.8. 2kv Yes 25/ 2/8
601 5BPI 5 E.8. E.8. 2kv. Yes 2716 2/6
802 3APT 3 E.8. E.8. 1.5kv Yes 16/- 2/6
790 2API 2 E.8. E.8. 1kv. Yes 15/- 2/8
817 SEPI E B.8. E.8. 2ky-. Yes 15/- 2/
1112 VCR112 5.25 B.8. E.8. 3hv. Yes 15/- 1/6
1131 VOR131 12 ES8. E.8. 4kv. Yes 80/- 12/6
1138 VCR138 3.5 E.8. E.8. 1200v Yes 10/- 2/
1140 VYCR140 12 Mag. Mag. 4kv. Yes 90/~ 123/6
1879 ACR2 5¢ B.8. E.B. Skv. Yes 15/- 34,
1381 ACRS 5.35 ES. E.8. kv, Yes 15/- 1/6
1384 115 E.8. ES. 4kv. Expmtl.  40/- 10/-
1395 8.25 E.8. E.B. 3kv. No 17/8 2/6
151 VCR51% 175 E.8. E.B. 4kv. Expmtl.  60/- 10/-
1516 VCRG16A 9 Mag. Mag. Skv. No 40/~ 10/-
1521 VCR521 3.5 ES. E.8. kv No. 5i= /8
1522 VCR522 1.75 E.8. E.8. 800v. Yes 15/- /6
1593 VOR517 0 E.8. E.8. 2Ky, Yes 20/- 2/6
2880 EM14/1 3 ES8. E.8. 800v. Yes 17/8 1/6
3776 5.25 E.8. E.8. Mag 4kv Expmtl. 20/~ 216
TRANSMITTING AND SPECIAL PURPOSE VALVES
| 866 10/- | 703A 10/- | EHTT(OV19).... 30/- Mgsoo/E(cvsaas) 15/-
837 10/- | 2E22 7/8 | VS68(CV1068) 8/6 | UIHCVIST) . 6/6
860 . 5/~ 3B24 /8 EL266(CV15) 40/- | N82(CV1199).. 5/~
872A 10/- 6/6 | V869 7/6 | VT30(CY1030) 7/6 | CVén(Kiustrom).. B/-
| 830B 10/~ GDT4C 6/6 U17(CV1113) 5/- | GUSO(CVRX072) .. 17/8
878 10/- 8 | DET5 10/- | PT25R(CV1046) 5/~ | 1626(CV1755) .. 3/8
861 20/- 2824 10/~ | VU1S3A(CV54) 6/8 | BL63(CV1102) .. @/8
832 10/- 327A 15 - | ADILCV1314) 8/6 | GUICV1262) 8/8
| soa 10/- 958A 2/6 | DQP(CV1l4l) 8/6 | V1906(CV20) 8/6
[ 10/- 0956 ... 3/6 | TMTACV3594) .. 8/6 E13a9(0\'76) 40/-
7 5A .. 10/~ CV1510 .. @/6 RLIS(CV1I897) .. S/- | 93%A .......... 30/-
1616 ... 5/~ HY114B(CV3305)  6/6 Bast for 931A ..

207, Edgware Road is open until 6 p.

152-153, FLEET STREET, E.C.4. Phone: CENtral 2833—and at—207 EDGWARE RD., W.2. Phone: AMBassador 4033

Terms of Business : Cash with order or C.O.D, over £1.

m. on Saturdays,
Send &d. scamp for lisc.
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MORRIS & CO. (RADIO) LTD

NEW LONG RANGE TELEVISOR KITS

FOR THE LONDON OR BIRMINGHAM FREQUENCIES

—17 -17 - 0——

As is usual in Premier Kits every single item down. to the last Bolt and Nut is supplied.
All chassis are punched and layout diagrams and theoretical circuits are included.

FIVE EASY-TO-ASSEMBLE KITS ARE SUPPLIED :—

VISION RECEIVER with vaives, carriage 2/6............ €313 6
SOUND RECEIVER with valves, carriage 2/6 ......... £2 14 6
TIME BASE with valves, carriage 2/6..........cccceoueeen... €2 7 6
POWER SUPPLY U NIT with valves, carriage 5/-...... £ 3 )
TUBE ASSEMBLY, carriage and packing 2/6............ £2 18 6

This unit includes the VCR97 Tube, Tube Fittings and Socket and
a 6in. P.M. Moving Coil Speaker with closed field for Television.
The Instruction Book costs 2/6, but is credited if a Kitfor the complete
Televisor is purchased.

Any of these Kits may be purchased separacely ; in fact, any single
part can be supplied. A complete priced list of all parts will be
found in the Instruction Book.

20 Valves are used, the coils are ali’'wound and every part is tested.
All .you need to build a complete Television Receiver is a screw-
driver, a pair of pliers, a soldering iron and the ability to read a
theoretical diagram.

The rollowing sensitivity figures prove that the Premier Televisor Kit ts capable
of reception 2t greater distances than any other standard commercial ki. or
receiver whether T.R.F. or Superhet.

VISION RECEIVER.
Sensitivity ... 28uv for I5v peak to peak measured at the

A well-made walnut finish PEDESTAL Anode of the Video Valve.

: H Sound Rejection = ... Better than 40 db.
CABINET is available from stock at -
£5/10/0, plus 7/6 carriage and packing. Adjacent Sound Rejection ... Midland Model Better than 50 db

Working models can be seen during SOUND RE'CEIV'ER..
transmitting hours at our Fleet Street Sensitivity ... ... 20pv. Vision Rejection, better than 50 db.
and Edgware Road branches.

NEW PRE-AMPLIFIER FOR FRINGE RECEPTION AREAS
With sensitivity better than. 35db,

We can supply the complete kit of parts to make this wide band width Pre-
Amplifier, using 2 717A Pentodes. With all parts, valves, chassis, diagrams,

etc., 27/6

All parts available separately.

SEPARATE POWER SUPPLY KIT

for use with this Pre-Amplifier can be supplied for 2"/_
(H.T. output 130v,, 20mA. L.T. 6.3v., .4A.

When ordering Televisor kits

\ PLEASE STATE IF THE LONDON OR BIRMINGHAM MODEL IS REQUIRED
BRANCH
207, EDGWARE RD., W.2 Phone : AMBassador 4033 (Open till 6 p.m. Satur

AND AT 15§52=-1853, FLEET STREET, E.C.4 Phone: CENtral 2833
Term: of Business : Cash with order or C.O.D. over £§. Send 6d. Stamp for fist.
ALL POST ORDERS to our new Head Office : 740 HIGH ROAD, TOTTENHAM, N.i7. Phone : TOTtenham 53714,
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MORRIS & CO. (RADIO) LTD

Now being Delivered !
PREMIER TELEVISOR KITS

FOR LONDON AND BIRMINGHAM
USINGC 9" OR 12" MACNETIC CR. TUBES

including all parts, valves and loud-
£19-19-0 speaker, but excluding C.R. TUBE

(Carriage and Packing 15/-)

CIRCUIT DETAILS

The Visign Receiver consists of 4 R.F.
stages (EF54°s) which are iollowed by a Diode
Detector and Noise Limiter (6H6) which is
directly coupled to the Video valve (EF54).
Complete Kit with vaives, £3/16/0.

Carriage and packing 2/6.

The Sound Receiver comprises 3 R.F.
stages (6SH7's) followed by a Double Diode
Triode (6Q7), which acts as Detector and
L.F. Amplifier. A Noise Limiter (EAS50) is
also incorporated. The output valve (6V6)
drives a 10in. P.M. Moving Coil Speaker with
closed field magnet, which is included In the
Time Base Kit.

Complete Kit with valves, £3/1/0.

Carriage and packing 2/6.

The Time Bases employ blocking oscil-
lators on both Line (6SH7 and 807), and Frame
(VRI37 and 6V6), E.H.T. (Non-lethal) is
taken from the Line Output Transformer
through a voitage doubler employing two
valves (VUIII). The Sync separators are 6Hé
and 6Vé.

Permanent Magnet Focusing,

Complete Kit with valves, £8/5/6.

Carriage and packing 5/-.

The Power Supply Is from a double wound . Walnut Finished Pedestal
mains transformer completely isolating the Cabinets from Stock for
receiver from the mains. The H.T. Rectifier .
i 9in. Tubes £6 15 0
ffa St - 12in. Tubes £8 8 0
Complete Kit with vaives £4/16/6 carrlag-e AP o TEv 6 o0 MAGN ETIc er
Carriage and packing 5/-.
EACH KIT OR INDIVIDUAL PART AVAILABLE SEPARATELY GONSTRUGTION

The iollowing :ensitivity figures prove that the Premier Televisor Kit is capable ot

receptionat greater distances than any other standard commercial kit or receiver whether

T.R.F. »r Superhet. Bo 0 K
VISION RECEIVER

Sensitivity : 25 uV for ISV peak 1o peak measured at the Anode of Ehe Video Valve
Sound Rejection : Better than 40 db.
Adjacent Sound Rejection ¢ Midland Model. Better than 50 db. 3/-

SOUND RECEIVER -
Sansitivity : 20uV. Vision Rejection : Bateer than 50 db. )

) T, E DGWARE RD., W.2 Phone : AMBassador 4033 (Open till 6 p.m. Saturdays)
AND AT 152«153, FLEET STREET, E.C .4 Phone: CENtra: 2833

Terms of Business ;: Cash with order or C.O.D. over £, Send 6d. Sctamp for list.
ALL POST ORDERS to our new Head Office : 740 HIGH ROAD, TOTTENHAM, N.17. Phone : TOTtenham 5371,
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DON'T MISS THESE BARGAINS

MAINS
TRANSFORMERS

Ordinary—E.H.T.—Special.

All transformers are suitable for
200-250 v. 50 cycle mains, are
fitted with primary screens, fully
impregnated and complete with
all necessary clamps, etc.

300-0-300 at 80 mA. 6.3 v. at
4 amp. 5 v. at 3 amp. Half
shrouded drop through, 14/6.

260-0-260 at 60 mA. 6.3 v. at
3 amp. 5 v. at 2 amps. Half
shrouded drop through. Price
13/9. ®
350-0-350 at 80 mA., 4 v. at
6 amps. 4 v. at 3 amps., drop
through or wupright mounting,
a useful replacement type for
old-type receivers. 16/6.

350~0-350 at 100 mA., 6.3 v. at
5 amps., 5 v. at 2 amps. Fully
shrouded upright mounting, 19/6.

260-0-260 at 60 mA. 4 v. at
4 amps. 4 v. at 3 amps.
shrouded drop through.
13/9.

Half
Price

235-0~-235 at 60 mA-
6.3 v. at 3 amp.,
5 v. at 2 amps.
Fully shrouded up-
right mounting, 1§/-.
Primary has an
additional tap for
110 v.

Fil t Tr mer, 6.3 v.
13-2 amps, upright, 6/-.

350-0-350 at 160 mA., 5 v. at
3 amps., 6.3 v."at 6 amps., 6.3 v.
at 3 amps. Fully shrouded up-
right mounting, 36/-.

250-0-250 at 100 mA., 5 v. at
3 amps., 6.3 v. at 6 amps., 27/6.

2,800 v. at 5 mA.,, 4 v. at 1.5
amp., 202 v. at 2 amp., 27/6.

4 KV. at 5 mA,, 2 v. at 2 amp.,
potted with insulators, 67/6.

Special combined transformer
designed to be suitable for Tele-
visor or oscilloscope using a 6in.
tube VCR97, etc. 400-0-400 at
150 mA., 25 KV. at 5 mA,
6.3 v. at 6 amps., 6.3. v. at 6
amp., 6.3 v. at 2 amp., 4 v. at
1 amp., 4 v. at 2 amps., 5 v. at
3 amp., 70/«

SPECIAL
6.3 v. at 2 amps.,
60 v. at 200 mA.,
tapped 200/220, 230/250,

7/6

WIRELESS WORLD

PRE-AMPLIFIER

E

MODEL K

===

The above is the circuit diagram of pre-amplifier model K. You wilt
notice that the circuit includes two double valves, push-pull input,
and push-pull cutput transformers, a relay, a choke, and numerous
small resistors and condensers.
valves wired up and enclosed in a metal case size approximately 5}in. x
4in. x 4in. You will 1eadily appreciate that this little unit will fit in

almost any cabinet, including table models.

The whole thing is complete with

These units are very well-

made by a famous American company, originally intended for Forces
use, to increase the output of low gain microphones and pick-ups.
We have a fair quantity available, all new and unused, the price is 17/6
each and as this is the equivalent of a 4-valve push-pull amplifier, it
is of course enormous value.
order by return.

PERMANENT

UNITS.

We anticipate a big demand, so please

FREQUENCY METERS
BCz221x

American Manufacture.
.005%. Frequency range kjcs 20
mc/s. Crystal controlled and
temperature compensated. Makes
an excellent V.F.Q. without impair-
ing its use as a frequency meter.
Complete with instruction book.
Used, in good condition. Carriage
paid, £25.

Accuracy

FRAME AND LINE COIL ASSEMBW

Perfectly made by a very famous maker, for
standard type magnetic tubes, 9in., 10in., 12in.,
or 15in., we have a limited number only, the
price is 16/6, and cannot be repeated once these
are cleared, so please act quickly.

R. F.
E.H.T.
Non-Lethal

R.F.

MAGNETIC FOCUSING
No current drain—for all makes of
tubes—patented method of adjusting the gap,
giving really clean pictures and even focus of
whole of the tube free. Price 16/6 each.

E.H.T.

P.M.
FOCUSING
for
clear pictures

3

We were so pleased with the

quality of this unit that we have taken up the
entire output of the manufacturer, the voltage

can be adjusted to make it suitable for working
gin., 12in. or 15in. tubes, the unique design and
vacuum impregnation combine to give a trouble-free unit which will give
years of satisfactory service, and, of course, the big point about the
R.F. E.H.T. is that it is not lethal, the size is only 4} x 3§ x 4in., price
complete, ready to operate, 6§/-.

NoOVEMBER, 1950
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Desk or Wall Mounting

Suitable for intercommunication
between offices, workshops, stores,
garages, big houses, kitchens, etc.
Each station consists of normal
size Bakelite handsets and desk
or wall mounting cabinet with
built-in selector switch, buzzer
and push. All stations can
communicate with one another
independently. Each installation
is absolutely complete and intern-
ally wired. 3-station installation
complete with 50 yards 5-core
cable £6/10/-. 4-station install-
ation, complete with 50 yards
6-core cable, ‘£8/10/-. 2-station
installation, complete with 25
yards 4-core cable, £3/17/6.

ELECTRIC
HEATERS

Heavy cast
|framework
B iy totally encloses
the elements, sc
these are 100%

safe evenin con-
ed spaces,

just right for

your radio f%en,

garage, office,

shop, etc. 900 _/
watt (heavy) 2
model, 23/6,

plus é}sld. T
carriage er

models  avail- ?‘\'Z@“W"'-’ﬁ
able are: 750 3

watt, 500 watt,

250 watt, all

these are 23/6 each, plus 4/6 each
carriage. he 250 watt model
used as a foot-warmer keeps
legs and body warm for less than a
farthing per hou:.

SHORT TURNS COIL
TESTER

You know that it is almost an
impossibility to test for shorted
turns in L.F. Transformers, Coils,
L.T. Transformers, etc., with an
ordinary o eter. Our mains-
operated shorted turns coil tester
will reveal these faults in a
second. An essential instrument
in all coil-winding shops as it will
test for continuity at the same
speed. £6/10/-.

MISCELLANEOUS ITEMS

8 kv. sleeving, 3/- doz. yds,
B7G ceramic valve holder, rod.
Ditto, EF50, 9d. Pax EF50, 6d.
Int. Oct. Vaive holder Amphemik
6d. Pax, 4d. Minjature 100
pots, 1/6.
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DEPENDABLE SPARES. Unless otherwise stated none of our
spares is Government Surplus. Prices do not include postage, for
details of this see bottom of this page.

ELECTROLYTIC CONDENSERS

4mfd. 450 v. ......... I 6 8 mfd. X8 mfd. at 450 v. ..... 3 4
8 mfd. 150 v. . 1 3 8 mfd. X 16 mfd. at 350 v. 2 6
8 mfd. 350 v. . .. 1 6 8 mfd. X 16 mfd. at 450 v. 3 6
8mfd. 450 v. ......... 1 II 16 mfd. X 16 mfd. at 350 v. ... 3 o
8mfd. 500 v. ......... 2 6 16 mfd. X 16 mfd. at 450 v. ... 3 9
16 mfd. 450 v. ...... I Iz 16 mfd. X 8 mfd. X 24 mfd. at

16 mfd. 450 v. ...... 2 8 (A50kv. ... .. e SR o, et 4 2
16 mfd. 500 v. ...... 3 6 25 mfd. X25 mfd. at 200 v. ... 3 1X
32 mfd. 350 v. z 8 16 mfd. X 8 mfd. at 350 v. z 6
32 mfd. 3° 6 16 mfd. x8 mfd. at 500 v. ... 4 6
10 mfd. 10 250 mfd. at 12 v .. 2 3
25 mfd. 1 o 16mfd.x32mfd.at350v. ... 3 4
50 mfd. 10° 12 mfd. at 50 v. ...l I 3

P.M. SPEAKERS

All speakers are by very famous makers such as Rola, Celestion,

Goodmans, etc.
Less
Trans.

10
10
10
10
1
16
39

With
Trans.

AN RO O

ENERGISED SPEAKERS

63%in. with 700 ohm field and hum buckler, price 9/-.
ohm field, hum buckler and output transformer, 15/6.

8in. with 2,000

L.F. TWSFORMERS
465 kcfs, iron dust cored very high “ Q ” fitted in standard size can,
6/9 per pair, 465 kc/s iron dust cored very high “ Q * fitted in midget
size can, 12/6 per pair. 465 kc/s air cored, medium size can, 6/9
per pair.
L.F. CHOKES

Heavy duty types suitable for power packs and mains smoothing.
These are mostly Government Surplus.

200 mA. 10 henry ......... 10 © 120 mA. 9 henry 6 6
200 mA. 3henry......... ;- 5 O 80 mA. 10 hgnw 4 6
Midget-type inductance 80 mA. 5 henry ............ 4 ©

unknown  .....o.ooeeeees 3 6 40 mA. 5 henry ............ 3 6

OUTPUT TRANSFORMERS

Midget pentode matchingto3-5ohm ... 3 6
Standard pentode matching to 3-5 ohm 3 9
Medium pentode matching t6 3-5 ohm 3 3
Standard size multi-ratio ... 4 6

VOLUME CONTROLS

All have full-length spindle and are complete with fixing nuts. We
stock full range of values between 2,000 ohms and 2 megohms.
prices are less switch, 2/6 each ; single-pole switch 3/9 cac_h.

TUNING CONDENSERS

2-gang .0005 mfd. with long spindle ... 5 6
Ditto, but fitted with trimmers ... 6 6
4-gang with built-in trimmers fitted into a screening compartment

but easily removable .. 4 9
Single-gang .0005 standard size with medium-length spindle ... 2z 9

R
Fopiaaz ¥

Orders under £2 add 1/6, under £1 add 1/-.
all items at time of going to press. List 6d.

Postable items can be sent C.0.D., additional charge approx. 1/-.

——LIQUIDATOR'S STOCK———

Polished walnut radio cabinet size z0 X 12 X 74in. complete with
L., M. and S. dial, size 7X 6}in. and backplate with magic eye
cutout, aiso with drilled chassis and hardboard back. You will
find it quite a simple matter to complete this into a very hand-
some receiver of the £15 class. Limited quantity, price 32/6,
plus 2/6 carriage for the 5 items.

FOR YOUR LABORATORY

You many times have felt the need
of a device which would enable you
to put resistance or capacity or a
combination of these two quickly
into a circuit. We have a small
quantity of resistances and cap-
acity boxes which, by the simglc
manipulation of plugs, will enable
you to do this. With these boxes
you can put in 1 ohm, 2 ohms, 3
ohms, 4 ohms, and so on, in steps
of 1 ohm, tight up to 6,000 ohms.
In a similar way capacity can be
put into circuit by small amounts,
thus making it simple for you to
find optimum working conditions.
These boxes made for Government
Laboratories, are available while
they last at 19/6 cach plus 1/6 post
and packing. Don’t delay—order
by return.

TWO SUPER SPEAKERS

The first is a beautifully made 10in.
P.M. speaker, a real precision
product made by a very famous
speaker firm. It is undoubtedly a
10in. which reproduces with all
the quality of a 12in. It has three
special featutes (1) a solid diecast
frame (2) a special speech coil
suspension which gives wider
frequency response (3) dustproof

cone assembly. Speech coil is
normal 2.3 ohms. Price is 16/6
lus 2/6 post and insurance.
he second is the 8in. P.M.

speaker made by the same firm
whose name incidently we are not
allowed to mention but you will
recognise it immediately. This
again has normal 2/3 ohm coil.
Price is 11/6 plus 1/9 post and
insurance.

THIS MONTH'S SNIP ——

RADIOGRAM UNIT BY A VERY FAMOUS MAKER.

BREAK-DOWN UNIT

At present day prices the spares in

this unit would cost at least £5.

Heze is a list of the main contents *

3 two-metie coils ;

3 tuning condensers, split-stator
type ;

4 two-watt carbon resistors, useful

values ;

1 tapped 20 watt resistor, vitreous
covered 3

6 paper condensers, .05 mf. 1,000
v. working ;

3 paper condensers, .1 mf. 1,000
v. working ;

2 H.F. chokes ;

4 paper condensers, .1 mf. 450 v.

2 s d: 15 mf.

aper condensers, . 5B

5 gaE:lite moulded mica conden-
sers 001 ;

1 paper condenser, .01 mf. 3,000

v. working ;
24 rubber grommets, assorted sizes
6 resistors 1 watt, all useful values ;
6 resistors § watt, all useful values ;
40 resistors } watt, all useful
values ;
40 silver mica condensers assorted
values, including: 10, 15, 20,
40, 50, 100, 150, 300, and 500 pf.
types ;
English octal valve holders ;
Eni‘glish 5-pin valve holders ;
E.F.50 type valve holder;
diode valve holders ;
louvred casing, size 12X 7 X 4in.;
heavy metal chassis size 12x7 x 2
in.;
8 condenser clips assorted sizes,
Also an assortment of nuts, bolts
P.K., seclf-threading screws, tag
boards, chassis mounting tag con
nectors, screened grid caps, plain
grid caps, levers rollers, connecting
rods, outputsockets, etc., etc. ALL
THIS COLLECTION OF PARTS

[N 1Y S

. FOR 6/6 only, plus 1/9 postage and

packing.

Com-

prising centre drive induction motor with speed regulator, auto stop
and magnetic pick up, all mounted on a full size unit plate. Brand
new in manufacturer’s cartons. The motors are 78 R.P.M. type, but we
understand that as they are governor controlled, their speed can be
reduced to 33 R.P.M. or they can be made into dual. speed motor .by
quite a simple modification. We have no precise details of this modifi-
cation at the moment, but if these come to hand we will gladly supply
free of extra charge to purchasers. ! ) )
Only a limited supply of these radiogram units are available at this
month’s Snip price of £5 5s. ea. (this is almost half proper price) so
order by return. If not calling enclose 3/6 extfa for packing and
insurance.

Good stock of
Telephone : Ruislip s780

\,;;K[[ISIHN EQUIPMEVT (2) ELECTRON HOUSE, Windrmill il RUISLIP MANOR, MIDDX,
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FIRST AGAIN!

First Time Offered

T.V.CHASSIS - LONDON or BIRMINGHAM

15 valves. Large 12in. black RECORD VALVE
and white picture. BRAND

NEW AND UNUSED. This is not a kit buta
factory built job. Fully assembled and
tested, made by well-known manufacturer.
Sound and vision RF. unit uses latest type
miniature valves, 6 of 6AM6 and 2 of 6AL5.
Permanent magnet focussing.

Complete with all valves. Any type of 12in.
c.r. tube can be used.

High quality sound with Elac 8in. p.m.
speaker. Closed field. °

Hard valve time bases on frame and line,
uses 2 7C5 and 1 62BT.

Line fly back EEH.T. 7-8 Kv., non lethal
using EY51.

s £23 0 0
PRICE

Complete with 15 valves, but less cathode ray tube.
Carriage and insurance 37,6 extra.

Power supplies 200-250 volts 50 c.p.s. Auto wound mains transformer, with two 6 volt, a 2 volt and 5 volt
windings for valve heaters. 53KU rect. Dimensions: 15}in. wide, 15}in. deep, 10in. to top of tube support,
Make no mistake, this is no Ex-Government lash up, but a new television receiver, complete in every detail, and
when fitted with a cathode ray tube it is ready to function. Mount it in a cabinet of your own choosing, in a
wall or any location that meets your requirements. Complete working and circuit diagrams, for future reference
supplied with each receiver. rite for further details.

Better still call and view. “SEEING IS BELIEVING.”

A beautiful walnut console tele- WHY VIEW IN THE DARK
vision cabinet, suitable for use with ELIMINATE EYE STRAIN.

either our 10in. or 12in. receivers. Filters. Filter Lens
It is fitted with a shelf for easy  ojn., 13/6. 9in. or 10in.
fixing of the chassis, speaker grill 10in., 18/-. Price s50/-.

and fret, metal castors. Undrilled. 12in., 21/-.
LLASKY’S PRICE £8.10.0

Carriage 12/6 extra, Clear lens. 9in. or 10in. Price 45/-.

All the above post free.

CATHODE RAY TUBES. NEW AND  » ELEVISION AERIALS by K.A,

GUARANTEED. Combine light_m.:(sisi with extreme
rigi o
9in. Mullard, Mazda, Brimar .. £1x 6 Yo U/D. Univegsaltgipole. 30/-.
10in. Cossor, EM.L........... £12 12 o W/DR. Wall fitting dipole and
12in. Mullard, Mazda, Brimar.. £1§ 2 5 reflector.  60/-.
12in. aluminised Brimar, G.E.C. £16 1 4 Carriage free.
Carriage extra. (Please state L.ondon or Midlands.)

LASKY'S RADIO

370 HARROW ROAD. PADDINGTON. LONDON. W.9

Telephone : CUNningham 1979

Write for a copy of our current Bulletin giving full details of our stocks of new manufacturers surplus components, valves,
transformers, etc., also Ex-Government equipment. Enclose a23d. stamp, with your name and address, for a copy by return.

—
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AT LAST ITS HERE'!

A Portable Analyser at a Price You o

Can Afford i
REINS
THE L.S.L. VALVE AND CIRCUIT ANALYSER
- "
%

MODERN‘ SE-R\IICING METHOD

Six important features :—

1. The resistance of the meter
_is at the rate of 2,000 ohms
per volt.

2. Used as an external meter it

has a total of 30 ranges of volt-

age, current and resistance

* Saves time and trouble.

Yr Portable. Can be used
on the bench or in the
home.

Y Simple to operate.

In corrying case, block

crackle finish, with leath 1
handle. ' Size 1277 12x7°, | readings.
Almost half usual price. 3. It is the only universal

meter on the market which
employs two moving coil meters on the one panel, thus giving a simultaneous indication of current
and voltage reading.

4. The meter is extremely useful in locating difficult and intermittent faults by leaving it in circuit
in the stage suspected on a “ soak * test, the meter automatically indicating incorrect readings
when they occur.

5. It is the only meter on the market possessing an internal switch whereby ° zero end” can be
carried out on the three resistance ranges by a flick of the switch and without the bother of holding
two external wires together.

6. There is a current reversing switch included which is particularly valuable in measuring grid bias.

LASKY’S PRICE {10 19 6. I With leads and adaptors. Carriage and insurance 10/- extra.

AND NOW A TELEVISION/SOUND VISION UNIT. NEEDS NO CONVERSION

Model A—ILondon. B—Birmingham. By weli-known
British manufacturer. Uses 10 of the latest type miniature
valves. Specification and line up: Vision. 3 R.F. stages
with 6AM6’s. Det. and int. suppr. 6AL5. Syn. Sep. 6AM6.
Video output 6AM6. Sound: 3 R.F. stages with 6AMG6’s.
Det. and int. suppr. 6AL5. Sound output 6AM6. Size of
unit : 10in. x 4}in. X lin. Circuits and full data supplied
with each unit. Remember these are brand new manufu cturers
surplus and not Ex-Government. COMPLETE WITH

VALVES. I LASKY'S PR CE £6/19/6. I Carriage 2/6 extra.

ANTENNA RELAY UNITS

MAINS TRANSFORMERS.

Primary 200-250 volts 50 c.p.s.

MBA/3. 350-0-350v 80 m/a.,
6.3v 3a., 5v 2a.

Both filament windings tapped
at 4v.

PRICE 18/- Post Free.

TYPE CBY /29125
Contains 0-5 m/a m/c
meter, relay insulators 0.75
amp heating element and
switch. Also 50 pf. 5 Kv
vacuum condenser. In
black crackle metal case
as illustrated.

LASKY’S PRICE:

NEw BOXEp - - - 12/6
SOILED 7/6 POSTAGE 1/6
CONDENSER CORNER. By famous Manufacturers.
All new goods fully guaranteed.
SBT/1. 300-0-300v 80m/a., 2mfd. 350 v.w. 1/- 25 mfd. 25 v.w. 1/6
4 350 1/3 50 12 1/-
6.3v 3a., 5v 2a. 4 500 2/- 64 450 5/1x
8 350 2/- 8 x 8 150 2/6
8 500 2/6 8 x 8 500 4/6
PRICE 15/- Post Free. 12 50 I/- 8 % 16 450 4;3
16 500 3/- 8 x 16 500 4/11
20 12 I/~ 16 x 32 350 4/11
32 x 32 350 4/11
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Varley D.P.47 Hi-Fi Qutput Transformer in this popular kit.

WIRELESs WORLD

GARLAND BROS

AMPLIFIER ACIII: We are pleased to announce that we are now
using a Varley Mains Transformer, specially wound for us, gnd 2
peci-
fication : 7 valves {incl. rectifier). Push-pull Output up to |0 watts
(2 x 6V6G) to 3Q or |50 Speaker (state which). Supply available
for tuner unit, etc., 280 v. 30 mA approx. High and Low Gain
Inputs. Separate Bass and Treble controls. Negative Feedback.
Complete kit, with circuits and instructions (incl, circuit of suitable
quality local-station tuner). £7/17/6.
¢ OSMOR ' GLASS DIAL ASSEMBLY:
Zin. x 7in., with drive mechanism. 2§/-,
“ OSMOR " “Q’ COILPACKS: A selective high-Q coilpack of
miniature size {l%in. x 34in. x 2}in.) with easy one-hole fixing.
Type HO, Long, Medium and Short, 33/- plus 7/4 P.T. Type LM,
Long, Medium and Gram., 28/- plus 6/4 PT ype TB, Medium,
Long and Shipping, 35/- plus 7/10 P.T. Type EX, Medium, Short and
Short, 35/- plus 7/10 P.T. Type B, Long, Medium and Short Battery
with frame aerial, 37/6 plus 8/4 P.T. Type T.R.F. Long, Medium for
T.R.F. Receivers, 30/- plus 6/8 P.T.
“ OSMOR "’ H.F. STAGES: Designed for use with above coil-
packs. For HO, TB and EX Coilpacks, 15/-plus 3/4 P.T. For LM
Coilpack, 13/- plus 2/10 P.T.
I.LF. TRANSFORMERS: 465 k.c., standard size, capacity-tuned.
Made for us by a leading manufacturer. Per pair, 12/

3-colovr. 3-wave,

T.R.F. COILS: M. & L. wave, with reaction winding. Per pair,
6/6.

WEARITE “P"” COILS: Full range in stock. Each 3/-,

MAINS TRANSFORMERS: Pri: 0-200-220-240 v. Sec: 350-0-

350 v. 80 mA. 0-4-6.3 v. 1A, 0-4-5 v. 2 A. Electrostatic screen.
Tag connections, Universal mounting. A truly all-purpose trans-
former. Each 16/6.

MAINS TRANSFORMERS: Pri:0-200-220-240 v, Sec. 250-0-250 v,
80 mA, 0-4-6.3 v. 4A. 0-4-5 v, 2A. Electrostatic screen. Tag con-
nection.. Universal mounting. Each 16/6.
BALANCED ARMATURE HEADPHONES: Type DLR2,
With wide, comforrable double metal headband, lead and plug.
The most sensitive low resistance phones made. Boxed. Per pair

5/-.

TRIMMERS: ~ Miniature ceramic air-spaced 3-30$pF 5d. each, 4/6 per
doz. Phi.ips Concentric type: 3-30 pF, 6d. each, 5/6 per doz., £3 per
gross. Ceramic air-spaced 75pF I/- each. Compression Ceramic
type ; 50pF éd. each, 100 4 100 pF, 9d. each, 250 pF, I/- each, 500
pF, 1/3 each, 1,000 pF, 9d. each. 8

ALADDIN COIL-FORMERS: Type F804, with iron-dust cores,
5d. each, 4/6 per doz., 48/- per gross.

THERMALLY OPERATED MICRO-SWITCHES: Normally
‘“on.’’ Break at approx. 100° C. (adjustable). Control 10 A, 250 v,
Each 3/6.

ELECTROLYTICS: By leading makers, All new and guaranteed,
1/350, 2/6; 2/200, l/-; 2/350, Iéé: 4/200, 1/3; 4/450, 2/6; 8/350, 2/6;
8/450, 3/-; 8/500, 3/3; 16/350, 2/6; 16/450, 3/6; 16/500 4/-; 4/9; 5/-;
3 1350, 3/-; 32/450 &T/V), 6/-; 8-8/450, 3/6; S-8/500, 4/8; 8-16/450,
4/6 and §/-; 8-16/500, 6/-; 16-16/350,4/-; 16, l6/450.6/-;_|6-32£350. 5/-3
32-32/450, 6/6; 60-100/350, 6/-; 1250, 1/9; 20/12, 2/6; 25/25, l/9;
50/12, }/9; 50/25. 2 -; 50/50, 2/3.

OIL TEMPERATURE INDICATORS: A sensitlve moving-
coil movement, F.S.D. of which is approx, 120 «A. Centre-tapped
moving coil. Calibrated 0-120. Ideal as indicator in bridges, signal
strength meter, valve-voltmeter movement, or can be modified as
sensitive relay. 3/- each, 30/- per doz.

EHT CONDENSERS: .0015 mid. 8 kV wkg. Ideal for EHT from
line flyback. 2/6 each., -OF mfd. SkV wkg. 1/6 each.
RESISTORS: }w.,3d.;{w,4d.; | w.,6d.; 2 w.,9d.; Wide range
of valves in stock.

WIREWOUND RESISTORS: 6 watt, 2, 2.4, 4, 5, 14, 14, 3.5
ohm, I/- each. 12/15 watt, 100, Ik, 7.5 k., 9 k., I k., 12.5 k., 30 k.
ohm, §/6 each. 45 watt,80 ohm, I8 k.,2/3 each. 00 wact, 800 Q, lk.,
§0 k., 20 k_, 3/- each. 200 watt, 430 ohms, 4/- each.
HEADPHONES, TYPE DLRI: Low Resistance, with head-
band, lead and plug. New and unused. Special offer at 3/9 per pair,
or 42/- per dozen pairs.

CONDENSERS: Ceramic, silver mica, mouided mica, in following
values (al! pF’'s). 2, 4, 10, IS, 20, 22, 25, 47, 50, 100, 170, 200, 220.
250, 300, 330, 500, 1,000, éd. each, 5/- per doz.

TOGGLE SWITCHES: D.P. on-off, laminated bakelite, 1/6.
D.P.Df'ri. black bakelite, 2/6. D.P. on-off, black bakelite, ex-equip-
ment, |/-.

NEONS: 85 v. striking, no =esistor in cap. With holder, 2/- each,
2)/- per doz.

CLIX 5A SINGLE PLUGS: Per doz. 2/6.

RUBY LAMPHOLDERS: To take M.E.S. bulb, I/- each.

“ CLEAREX '" TELEVISION LENSES: For %in. tube, 50/-,
with filter, 55/-. For I2in. Tube, 70/-, with filter, 75/-.
TELEVISION FILTERS for 9 in. tube 18/-. For (2 in. tube 21/-.
STABILIVOLTS: Typée NSI. Voltage stabiliser and divider,
Operating voltages 280 v.,210v,, 140 v.,70v. Max. electrode current
80 mA. Each 10/,

MICROPHONE TRANSFORMERS: Individually boxed. Each

. 206,
METER OFFER: 2iin. Meters, FSD 50 «A D.C. Tropicalised.

Brand new and unused. Few only at 30/- each.
JUNEERO TOOL: Bends, shears, punches and threads. For
all the little jobs that waste your time, As reviewed in this journal,

_Each 18/6

/6.
XACTO SLIDE GAUGE AND PROTRACTOR.
above Juneero tool 7/6.
EXTENSION SPEAKERS: Fitted Sin. Plessey P.M, Speaker in
bakelite cabinet, with perforated back. Also ideal for intercom.
Each 19/6.
AERIAL RODS: Heavily copper-plated steel, one foot long. Fit
into one another to make any length aerial. Per doz. 2/-.
PLUGS AND SOCKETS: Pye angle, I/-; Pye straight, 1/3; B, &
L. 5 pin, 1/6; B, & L. 7pin, 1/9; B. & L. 10pin, 2/-; Jones 6 way, 1/6;
Jones 8 way, 1/9; Jones 10 way, 2/-; Jones 12 way, 2/6; E.H.T. Single,
1/-. The above prices include plug and socket in all cases. Octal
Plug and Socket (Valveholder), black bakelite, 1/9. Jack plug with
Igranic socket, 2/6. Pye T-pieces, 6d. Pye connectors, éd.
OVERLOAD CUTOUTS: Adjustable from 50 to 100 mA.
Ex-equipment, 4/- each.
MUIRHEAD DIALS:

For use with

As used on G-units and R.1224A. Each

6/6.

"IVIEWMASTER ** TELEVISION: Instructions, 5/-. Com-
ponents supplied separately, or in kits as follows: Whiteley, 125/-.
T.C.C. London, 135/-. Midland, 140/-. Westinghouse, 62/6; Morgan-
ite (incl. V/C’s) London, 35/9, Midland, 35/-, Plessey, 112/6, Colvern,
19/3. Wearite Coils, London, 22/-. Midland, 30/-.

*“ ELECTRONIC’® TELEVISION: London Handbook, 2/6.
Wiring diagram, 2/6. Midland Handbook and Wiring Diagram,
4/6, Chassis, with vailvehoiders, coil formers, etc., mounted: Vision,
22/6; Sound, 22/6; T/Base, 17/6; P/Unit, 2§/-; Gantries, etc., 9/-.
Designer approved components: Coils and chokes, London, I5/-,
Midland, 17/6. (Please specify London or Midland.) Focus, 30/-.
Scanning, 25/6. L/O Transformers, 25/6. Mains Transformer, 90/-.
4kVY Transformer, 67/6. 5kV Transformer, 72/6.

L.F. CHOKES: 350 ohm 40 mA, 4/-; 5H 80 mA, 4/6; 10H 80 mA,
7/6; 3H 200 mA, 4/6; 20H 80 mA, 8/6.

P.M. SPEAKERS: New and unused, by leading manufacturers.
Sin,, 11/6; 64in., 13/6; 8in., ISin., IQin,, 19/6. All 3. .
THROAT MICROPHONES: Magnetic, sultable electronic
musical instruments. 1/ per pair.

MAINS DROPPERS: .2amp, 3/3;.3 amp, 4/6; Vitreous enamelled
or cement-coated.

VARIABLE CONDENSERS: 50 pF S.G,, I/-; 100 pF $.G,, 2/-;

- 160 pF S.G., 2/3; 200 pF S.G., 2/6; 500 pF Two Gang, 6/6; 500 pF

Three Gang, 7/6. Split Stator 100 + 00 pF 2/-; Split Stator 250 pF
with worm gear and switch, 2/6.
MAT RESISTORS: 100 ohm 250 watt, 1/6; 300 ohm 250 watt,

1/9.
\;IBRATORS: 6volt non-synchronous (4 pin UX), 5/-; 6 v.
synchronous (6 pin UX), 7/6.

{40 v. 600 mA (bridge) or 280 v.

SELENIUM RECTIFIERS:
309 mA half-wave, 10/-; 24 v. 1.2 A (bridge), 12/6; 12 v. 4A (bridge),

15/-.

METERS: 24in 0-150 v. A.C. (M.l.) American, 6/6; 2in. 50 mA
D.C. (M.C.) square flush, §/-; 2in. 200 mA D.C. (M.C.) square fiush,
6/-. 2in, 500 A D.C. (M.C.) 7/6.

WIRE-WOUND POTENTIOMETERS: 50(), 200Q), 2500,
t kQ. S5kQ2, 8kQ), 10kQ2, 20k(2, all 5 w. bakelite cased, 2/6 each. |00,
50002 5K, miniature | w, preset, 1/6 each. 502 25 w. 4/6 each. 17kQ
100 w. toroidal ceramic, 6/6 each. 20 kQ 10 w. De Jur Amsco Pre-
cision, 4/6 each.

CARBON POTENTIOMETERS: 500Q, 3kQ, 10k, 25%Q,
50%(2, 100kS2, 250kQ2, S00kQ, | mQ2,2 mQ,3 mQ, 1/6 each.
ANTI-VIBRATION MOUNTINGS: To take 56Ib. weight, i/-

each,
MINIATURE 24 v. D.C. MOTORS: 2jin. x l{in. x {§in., each
10

MICA T/X CONDENSERS: 500pF, 1.5 A at 4-7.5Mc/s. Test
5,000 v. A.C, for ten minutes. 6 for 5/-.

VALVES T/X AND SPECIAL PURPOSE: 803, 805, 10/-;
g?g.;/:‘\ll%. 7/6; VUIIl, VUI20A, CV66 6/6; VUI33, CV54, §/-;

ALL GOODS NEW AND UNUSED UNLESS OTHERWISE STATED. GOODS SHOWN A5 EX-EQUIPMENT HAVE BEEN FULLY TESTED

AND ARE IN GOOD WORKING ORDER,

PLEASE ADD POST OR CARRIAGE ON ALL ITEMS,

We maintain a very complete and comprehensive stock of valves, cathode tubes and components for radio, television and electronics.
Qu! shop hours are 9 a.m. to 6 p.m, on Monday, Tuesday, Wednesday, Friday and Saturday, and 9 a.m. to ! p.m. on Thursday, during which
times we are always pleased to welcome callers. Post orders to Garland Bros., Chesham House, Deptford Broadway, S.E.8.

GARLAND BROS

GARLAND RADIO
CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8
TELEPHONE : TIDEWAY 44123

ALLEN & GOULD
5, OBELISK PARADE, LEWISHAM, SE.13
TELEPHONE : LEE GREEN 4038

NOVEMBER, 1950
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D. COHEN

RADIO & TELEVISION COMPONENTS

MAINS
TRANSFORNMERS

Primary 200-250 v. P. & P. on
each /6 extra.

250-0-250 100 mA., 6 v. 3 amp.,
5 v. 2 amp., Upright mounting.
17/6.

250-0-250, 60 mA., 6 v. 4 amp.,
{to be used on common heater
chain with 6x5 rectifier), 13/6.

280-0-280, 80 mA., 6v, 3 amp-
4 v. 2 amp., drop-through, 14/
fa;ﬂe as above, but 350-0-350
4.

Drop thro’ 350-0-350 v. 70 mA._,
6 v, 25 amp., 5 v. 2 amp., 13/6.

Semi-shrouded, drop-thro’ 280-
0-280,6v.3 amp.,5v.2amp., I15/-.
Semi-shrouded, drop-thro® or
upright mounting 280-0-280 80
mA,, 4 v. 6 amp., 4 v. 2 amp,,
12/6,

Auto-wound H.T. 280 volts at
360 mA.,4v.3 amp.,2v. 3 amp.,
or 6v.3amp. Separate4v.3amp.
rectifier winding (upright or
drop-thro’), 10/6.

Heater Transformers Pri. 200-
250v., 6 v, 4 amp., 6/-;2,4 0r
6v.2amp.,7/6. P. & P., each 9d.

ELECTROLYTIC
CONDENSERS

50 mfd. 50 work. /9.
16-24 mfd, 350 work. 3/3.
100 mfd. 12 v. work. I[3.
16-16 mfd. 450 work. 4/-.
50 mfd, 12 v. work., /-
25 mfd. 25 v. work. 1/2.
16% 8 mfd, 450 work. 3/9.
8 mfd. 450 v. work. I/II.
250 mfd. 12 v, work, [/3,
8 mfd. 500 v. 2/9.

16 mfd. 500 v. 3/6.

8X 8 mifd., 450 work. 3/6,
32 mfd. 350 work, 2/-.

32432 M.F.D, small tube tag ends
200 v, work. at 2/-.

P.M. SPEAKERS

with less
Size trans. trans
Igin. .. — 9/-
Sin. 13/6 —_
i 13/6 10/-
15/6 13/6
10in. .. 19/6 176
P. & P. on each of above |/- extra
ENERGISED
SPEAKERS

8in. 2,000 ohm field with O.P-
trans. 5,000 ohm imp., (5/6-
Sin. 1,000 ohm field with O.P-
trans., 13/6,

Post and packing I/-.

MIDGET BAKELITE CABINET, 7in. X 54in.X 5in, ¢/w. S-valve S/H. chassis
med.[long wave scale and back (Takes std. twin gang condensér and 3iin
speaker), 15/-.

EXTENSION SPEAKER, 4in. wide X 44in. high X 3in. deep at base tapering
to 24in. ¢/w. 3}in, speaker, 15/-;

Colours of both the above : Cream, walnut, black and maroon.
choice when ordering.

LINE AND FRAME COIL ASSEMBLY,
{full instructions supplied).

matching 5-1. 7/6.

64in. SPEAKER (P.M.) specially made for Television with closed field, com-
plete with O.P. transformer. [1/6.

CONSTRUCTOR'S PARCEL

Comprising 5-valve superhet chassis with transformer cut-out, size 133in.%
6in, X 2in., with L.M. and S. scale, size 7in, X 5in, Back plate two supporting
brackets, drive drum, pointer, two-speed spindle, twin gang condenser. Mains
transformer 250-0-250 v. 60 mA., 6 v. 4 amp. Pri. 200-250, é}in. speaker and
6X5 rect. 2 8/- Plus 2/- post and packing.

6-STATION SWITCHED SUPERHET COIL UNIT, by famous manu*
facturer, Ideal for Car Radio or radio set. Range coverage Pos. |, 200-300 m. :
2,250-360m. ; 3, 250-360 m. ; 4,320-460 m, ; 5,400-550 m, ; 6,1,100-1,850 m. ;
no oscillator required for lining up, complete with Circuit and medium and
long wave frame aerial. 21/-, post and packing, |/-.

PRE-ALIGNED MIDGET 465 Kc. Q.120 made for the above Coil Unit:
8/6 per pair, post 6d

Cz-IASSIS TO FIT COIL UNITS AND LF.s, size |14in.X5%in. X |Fin.
2

State second

Frame coils wound but not fitted
High impedance frame ; low impedance line

/

MAINS TRANS. TO FIT ABOVE CHASSIS. Pri. 200250 volt. Sec
250-0-250 v. 60 mA., 6 v. 4 amp., 13/6, post and packing, I/-.
CONSTRUCTOR’S PARCEL, comprising :—

Chassis 104in. X 54in.X 2in. with speaker and valve holder cut-outs, R. and A.
64in, P.M. with transformer, twin gang with feet, pair medium and long wave
iron cored T.R.F. coils. Four International Octal valve holders, wave-change
switch and Erie 20k pot with switch, 25/-, plus 1/6 post and packing
CONSTRUCTOR’S PARCEL, comprising chassis 104in. X 5¢in. X 2in, with
speaker and valve holder cut-outs ; Rola 5in. P.M. with O.P. trans, ; twin-gang
with trimmers ; pair of T.R.F. coils ; Four international Octal valve holders :
wave change switch and Erie 20k pot. with switch, 19/6, plus 1/6 post and packing.
CONSTRUCTOR’S PARCEL, comprising Midget twin-gang with slow-
motion drive ; pair midget 465 Ke, I.F.s ; frame aerial ; medium wave osc. coil
and layer type H.T.and L.T, batteries 95 v. + 14 v.,21/-, plus 2/- post and packing.
STANDARD 465 KC. L.F.s. Iron cored Q.120, 7/- per pair,

MINIATURE 465 KC. I.F.s., Type M400B, 12/6, plus éd. post and packing.
MINIATURE 465 KC. 1.F.s (slightly larger than the above item), Q.120,
Per pair 10/-.

IRON CORED 465 KC. I.Fs, Q.130, 23in.X l{in., per pair 6/-,

IRON CORED 465 KC, WHISTLE FILTER, screened, each 2/,
VALVE HOLDERS. Paxolin International octal. 4d. each. Moulded
International octal, éd. each, EFS0 ceramic 7d. each. Moulded B7G slightly
soiled éd. each.
LINE CORD. 3-way 0.3 amp,, 180 ohm per yard,
0.2 amp., 300 ochms per yard, 1/-.
CERAMIC P.F.S. 3 each of the following : 330, 220 180 and 82, 2/6,
VOLUME CONTROLS, by famous manufacturer. Long spindle and
switch, , +, | and 2 meg , 3/6 each. 20,25 and 50 k., 3/- each. Post and pack-
ing 3d. each.
VOLUME CONTROLS, by famous manufacturer. Long spindle less switch,
5 k., 50 k., 500 ., | meg., |/9 each. Post and packing 3d. each.
5.VALVE A.C. MAINS, 200-250 v., 3 wave-band superhet chassis. 1,000-
2,000, 200-550 and 16-50 metres. By very good manuiacturer, complete with
valves. 6K8 6K7 6Q7 6V6 and 5Z4. Size of chassis |l4in, X 7{in.X2in.
Size of glass scale 82in.X 74in. with pick-up sockets (takes 8in. P,M. with trans.),
TAX PAID. £8/18/6. Post and packing 2/6.
CONSTRUCTOR’'S PARCEL, comprising : 5-valve superhe: chassis
with I.F. trans.. and V/H. cut-outs, 133in.X 6in.X 2in, with L.M.S_scale 7in. X 5in_,
back plate and two supporting brackets. Drive drum, spindle and pointer,
mains trans. G.E.C. 350-0-350 70 mA., 6 v, 2.5 amp., 5 v. 2 amp.. and Plessey
8in. M. energised 2,000 ohm field with 5,000 ohm impedance, O.P. trans.,
2916, Post and packing 2/-.
CONSTRUCTOR'S PARCEL, comprising : 5-valve superhet chassis with
LF. trans., and V/H. cut-outs, 13%in. X 6in.X 2in. with L.M.S, scale 7in.X 5in,,
back plate and two supporting brackets. Drive drum, spindie and pointer,
6/6. Post and packing /6.
CONSTRUCTOR'S PARCEL, comprising : twin gang with feet, pair long
and medium iron cored T.R.F. coils, 4 octal V/H., 3 pole’2-way switch Erie 20k.
pot. w/s., heater trans, 220-240 v. | amp,, 2 yds. flat silk flex, 3 black knobs,
chassis 104in. X 54in.X 2in. with speaker and V/H. cut-outs, metal rectifier
60 mA., 230 v. and 32432 mfd. 200 v., 19/6, post paid.
GOVERNMENT SURPLUS, Removed from equipment but guaranteed :
Metal Rectifier, 230 v. 60 mA., 4/-.
Metal Rectifier, 230 v. 80 mA_, 5/-,
Post and packing on each, éd.
8 mfd. metal cased, 450 v. work, with clip, 1/- each.

Stamp for List.

ttd. per yard. 3-way

6.7 RALEIGH AVENUE, HAYES,

MAINS DROPPERS

2 amp, 1,000 ohms, tapped 900
ohms, /9.

.2 amp. 717 ohms, tapped 100
ohms, 1/6,

.3 amp. 520 ohms, ta pe(;
2/6 each. ’

WAVE CHANGE
SWITCHES

3.pole 2-way, 1/2.

?/-gole 4-way, and 4-pole 3-way

|-pole 12-way, 2/6.
3-pole 12-way, 4/6.
Post and packing 3d. each.

TELEVISION MASKS
White Rubber. 9in. with glass,
10/6. .

DUE TO A
LARGE PURCHASE OF

MANUFACTURERS'
SURPLUS

WE ARE ABLE TO OFFER
THE FOLLOWING :—

Heater transformer fully inter-
leaved and impregnated and
guaranteed, 6.3 v. | amp,,
max. input 220/240 volts, 3/6,
post paid.
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drive drum, pointer and spindle.

sca.e size 7in.x5in.

POST ORDERS ONLY
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Now in full production

NOVAL and B7 G
Valveholders
of all types in

NYLON LOADED

BAKELITE

We make all types of Valveholders

THE McMURDO INSTRUMENT CO:., LTD., VICTORIA WORKS, ASHTEAD, SURREY P

WIRELESS WORLD
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ASHTEAD 3401

UNIVERSITY RADIO

Offer

Goodman's Audiom 60 [2in,
speakers, a5 nNew ......o.o.oeoo. £5 5

Goodman’s Axiom (50 [2in.
speakers, as new .................. €% 0

15 watt speech amplifiers by
Parmeko, 12 volt battery opera-

tion, Complete with Mike ...... £t 0
Techniphon disc recorder,

tracking gear and cutting head,

Perfect ........ P . ey £12 10

Tannov 12 volt Loud Hailers,
complete with control box, mike

and speaker ..........cc.o.ocooeoe.. £6 1S
Hallicrafter $X 24 Communi-

cation Receiver, complete and

perfect  Nlmml. s « o oo . £18 0

WE NEED GOOD USED EQUIPMENT URGENTLY.

Avo Valve Tester, 1948/9 roller
panel model, complete and per«
fect .o €10 10
Avo Model 7, as new £13 10
Avo Mode! 7 with Avo leather

case, 35 NeW ......vcvivireniniionnes £15 0
Taylor Universal Test Meter,

model 75a,as new .......o.ooeenen, £9 10
Taylor Meter Model 85A, as g

.................................... £12

£10 10
£8 10

operation. In new condition ...
Taylor Signal Generator Model

65B, as new
Taylor Valve Tester, and meter

combined model 47AP, as new... £18 {0

o © o o o o oo

BC348 complete with valves, con-
verted for mains. As new ......... £15
Universal Avo Minor, as new ... €6
Avo Meter Model 40, as new ... £11
Gaumont British 16 mm. Pro-
jectors, Model L516 sound or
silent, Overhauled by makers,
complete with resistance and

speakers, Perfect .................. £67
M.C.R.I. complete with power
pack and all coils, perfect ........ , £8

Rotary Convertors, |2 volt D.C.
input to 230 v, A.C. 50 cy. 100
watts. Complete with sliding
resistance and voltmater .

PLEASE

Hartley Turner Speaker Model
205, 35 new Liieieiiiie £6
Eddystone 640 Communication
Receiver, complete with valves,
perfect and as new .................. £20
Deccalian Single Record Player,
A.C.'only, as new ............... .
Collaro Microgram Auto
Changer Player, as new ......
Avo resistance/capacity Bridge.
Perfect and in new condition ,.. £7
Hunt’s resistance/capacity
Bridge Model CRB, as new ... £10
Taylor Circult Anaiyser Mode!
20A, perfect and as new ....... . £l

£19

WE HAVE OTHER EQUIPMENT ARRIVING DAILY?

CASH OR CHEQUE WITH ORDERS.

ALL

10

10

0
0
0

0

Guaranteed Used Equipment at

]

Attractive Prices
Collaro RCS500 Auto record

Changers, as new ............... £8 0 0
Evershed’s 500 v. Bridge Megger

with built-in res. box. Perfect ... £I15 0 0
Evershed’s Bridge Megger,

built-in resistance box. 250 volt,

As new £121% o
Evershed’s 100 volt Megger,

less resistance box. Perfect ...... £10 0 0
National H.R.O. Juniors, less

coils or power pack ............... £9 10 o
C.D.P. Disc Recorder, asnew ... £21 0 0
B.P.L. Meter ** Super Ranger*’

1,000 o.p.v. As new ............... £9 17 6

SEND, BRING OR PHONE FOR OFFER

lo

0

i

Labgear Electronic Fault Tracer,
in new condition ...........ecee... £16 10
Taylor Valve Tester Model 45A,
complete with charts. As new ... £I1 10
Denco Communijcation Re-
ceiver, 200 kc/s to 40 mc/s. In
new condition. Complete and

perfect .. .. £21 10
Garrard RCé5 iversal

record changer, AC/DC, mixed

.10in, and 12in. Brand-ngw ...... £19 10
Transmitters No. | Brand

new, complete and perfect ...... 22 0
Transcelver No. 58, complete

with power unit, new ............ £12 10

0

ALL S.A.E. INQUIRIES WELCOMED
ITEMS LISTED ARE CARRIAGE PAID UP TO 50 MILES.

22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

'Phone GERrard 4447 and 8582

Hours 9 to 6.

Thursdays 9 te .
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POWER FOR THE P40 RX.
THE POWER UNIT S-451-B designed for

YOU TOO !

CAN GET GOING ON ¢ |44.”

The P40 VHF superhet recelver provides yet another
basis for that 2 metre rig.

Transmitters prove comparatively simple to build
but the receiver is another story, but let us explain—
We can supply you with this STRATTON built
receiver which can be modified for use on s
The set in its present state ¢an be tuned to any spot
frequency between 85 and 95 Mc/s by means of a
crystal controlled oscillator stage which should not
prove unduly difficult to alter, and pruning the coils
is quite simple.
a FB mobile recelver for
Emoploying an .F, of 2.9 Mc/s, the valve line includes :

REMEMBER ! The P40 would make
144

use with the P40 receiver proves to be an
extremely handy little unit in ny ‘* HAMS *
shack, in that it has an LT output of 12 volcs,
a supply which is often needed for powering
Ex-W.D. surplus equipment.

The $-451-B built by STRATTON is complete
and ready for use on an A.C. malns supply of
200/250 voles 40/60 cy.

The outputs are 12.5 v, at 2.5 amps and 175 v.
at 60 M/a. with double choke smoothing and
, condenser input.

Tbe power unit is completely enclosed in a
die-cast metal frame with a louvred cover.

The CRV 46151 is a 6-valve superhet suitable
for shupplng, with a frequency coverage of
195-2050 kefs | RF., and 3 LF, stages, plus an
audio Sltpuz stage. "The 3rd I.F. stage provides

C.W.

VALVE LINE-UP : 4/IZSF7 1/12SA7, 1/I12A6 and
1/991 stabiliser.

H.T. power is derived from a 28 v, dynamotor
mounted sub-chassis; which has an output of
260v/70 Ma. The valves are wired in series/
parallel providing a 24 v heater circuit.
7?_’»mr.vlete in metal case 1S{ xB{ x7{in. Weight

J
CLYDESDALE'S PRICE

£5.19.6 ...,

CARRIAGE PAID,

The receiver unit of the No.

is 465 Kc/s.

T:e valve line-up includes I/ARP12 R F,,
LF.,
output jacks are provided for headphone use.
Circuits and details are available as required.

’
CLYDESDALE’S SR':(E$ 17/6

POST PAID,

18 WALKIE TALKIE provides an
extremely compact set for operation on °* 40 *° During tests on
7 Me/s the 18 Rx proved extremely sensitive and requires only
a 2v. accumulator and a 90/120v. H.T, supply with about I{v, of bias,
The 18 Rx is a 4 valve superhet with regeneration for use when
C.W, reception is required, by increasing the L.F. gain control to
almost MAX the receiver is in a state of oscillation,

t/ARPI2 Mixer, I/ARP12
and I/AR8 2¢cd DET & AVC and AUDIO OUTPUT,

I/EF54 RF, IJEF54 MIXER, 1/EC52—2/EFS4 OSCIL- : . A
Ego: :VE"U:-/?};L'IER STé\GE 7'£EF396V"6: 1/EB34 Dimensions |14 x 5§ x 4}in.
st audio, and a output. N
The complete unit is enclosed in a die cast frame with -CLYDESDALE'S PRICE 39/6
a louvred cover. Dimensions | 1§ x 53 x 43in. each
CLYDESDALE'’S PRICE POST POST PAID.
ONLY £3 19 6 each PAID
FOR MARINE USE. THE 40 METRE RX YOU CAN TAKE WITH YOU.

The LF.

The

each.

HOT NEWS TIP FOR THE COMMERCIAL RADIO CONSTRUCTOR

WALNUT WOODEN CABINETS.

A professionally built finely finished walnut
wooden cabinet with inside dimensions 15§ x
84 x 7§in. complete with a finished dialaperture
in the front 5§ x 3{in. and a speaker aperture

CONTROL KNOBS.

IVORY CONTROL KNOBS I{in. diam.,
§in. deep with serrated edges suitable to fit
$in. spindle with flat side. Knob complete with
spring clip. Refer H403.

200/250 Volts A.C. mains,

been removed. Motor size tlin. x 53in,

CLYDESDALE'S PRICE ONLY

Six4tin. Three holes are drilled symmetrically CLYDESDALE’S d cach POST
below the dial aperture. This is the type of PRICE ONLY 9 s PAID.
cabinet which will make want to build that
new house set. Refer H394, H404, as above but finished in BROWN

’ CLYDESDALE’S each POST
CLYDESDALE'S PRICY £1.5.0 ..., | PRicE ONLY &d. PAID

POST PAID

LOUDSPEAKERS.

DIAL GLASS (Graduated) H 410. | H39 BRAND NEW 8 inch PM MOVING
A three WAVEBAND DIAL GLASS to suit | COIL L°Ul>lSPEAKE$: complete _with
the cabinet detailed above, completely gradu- | Matching transformer. e L TR
ated with station names and wavelength, standard replacement types and ready for
Dimensions 6 x 4In. installation, in original makers cartons,

’ CLYDESDALE’S each POST
Reb ey 13 == PNy | PRICE ONLY 17/6 PAID.

A “MUST” FOR YOUR WORKBENTCH.

An inexpensive 3 H.P. motor—modified from the TYPE 29 MOTOR GENERATOR for use on
This motor makes an ideal buff, or light tool grinder—or a static drilling
machine, a drill chuck can be easily fitted to the end of the lin, spindle after the existing fan has

each. POST PAID.

25/-

CONDENSERS.

H399 :I'WO GANG variable tuning condenser
less trimmers ,00035 Mfd, nom. with }in, spindle
$in. long. Dimensions 23 x 24in.

CLYDESDALE'S 7/6 each

PRICE ONLY

MEDIUM and LONG WAVE PADDERS.
150 and 4CO Pf. respectively. These two trim-
mers are mounted In 2 single ceramic block

POST
PAID,

fitted with a small bracket for mounting
purposes,

CLYDESDALE'’S 1/_ each POST
PRICE ONLY PAID,

H400 8 Mid. 450 v, Wkg. Ali-can Electrolytic
condenser 2 x lin. diam.

CLYDESDALE'S 2/9 each

PRICE ONLY

H400A Mounting clips for the above condenser
= 3

CLYDZSDALE 4d.

PRICE ONLY
H401 16 x 24 Mid. 450 v. Wkg. Ali-can Electro-
lytic condenser 24 x |in, dlam.

CLYDESDALE’S 4/6 each

PRICE ONLY
H401A Mounting clips for the above con-
denser.

gleCDEESODNALLYE.s 3d. each or 2/6 doz.
POST PAID.

POST
PAID,

each

POST
PAID,

CAN WE HELP YOU.

Circuits and details of numerous ex-surplus
units available at low prices. Maybe we can
help you to overcome that snag. Write direct.

Order direct from :—

CLYDESDALE

Visit our Branches in Scotland, England and Northern Ireland

Phone: South 2706/9,

supPppLyY 2 BRIDGE STREET
CO. LTD. GLASGOW - C5
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R3584 RECEIVERS. Absolutely brand new, in sealed manufacturers’
packling cases. Incorporating 15 valves type EF50, 2 of SPél, EF36,
EBC33, 3 of EB34. Complete 45 me/s. |.F, Strip, motor dial and drive,
pots, etc., etc. £6 only,plus 10/- packing and carriage. Whilst they last !
EX-R.A.F, INDICATOR UNIT TYPE 62. Containing VCR-97
CRT with mu-metal screen ; Xtal Unit and valves 16/VR65 (SPél)
2/VR54 (EB34) 2/VR92 (EAS0), etc.. etc., two deck chassis in metal
case. I8 x 183 x 11}in, New condition. 67/6 cach. P.us 7/6 packing
and Carriage.

INDICATOR UNIT TYPE 198. Containing VCR [38A 3jin. tube
3 VRSS5, | VRS54, | VR92, 2 high-speed relays, volume controls and 101
res. and condensers. Absolutely brand new, Carriage paid, £2.
BAKELITE RECEIVER CABINETS. An extremely advantageous
purchase, enables us to offer the following :—Attractive brown bakelice
cabinet, size 15in, x 8%in. high x 74in. deep, complete with chassis
drilled for standard five-valve superhet, back, 3-wave glass dial and back
plate, Chassis and cabinet are designed for 6iin. speaker, and all
stindard components. Price complete is 28/- only. Limited quantity.
WAVE-FORM GENERATOR TYPE 34, Ex, A.M. Including
6 SP61, 4 EF36, 2 EB34 and one CVII6. Also relays, transformers,
pots., condensers and resistors. The whole contained in metal box
size t1} x Il x 8in. In clean condition, an -absolute bargain at 25/-,
plus 3/6 packing and carriage.

A.M. RECEIVER UNIT, TYPE 16l. Comprising RL37, 2 EF54
and EC52. Coils, relay and many condenszrs and resistors. The whole
in mecal box size 8jin. x 6}in. x 3}in. New, a bargain at only 15/-.
Carriage Paid,

SPECIAL PURCHASE. Brand new H'4/200 E.H.T, pencil rectifiers,
2,400 v. 3 m/a., only 15/- each. Also RECTIFIERS., J50 (new, ex-
Govt.), 7/6 each. Westinghouse 36 EHT 35, 17/4 ; 36 EHT 100, 26/6.
SLIDER POTS. As used in all the latest T/V sets. A bank of four,
comprising 2 or 10K, 100 ohm and 500 ohm. Only é/- the sec. Easily
splicup.

MIDGET .0005 mfd. TWO-GANG TUNING CONDENSER,
Size only 23in. x l}in. x 1}in. Capacity guaranteed, standard length
$in. spindle, complete with mounting brackee, less erimmers, 6/6, or
complete with *‘ built-in ** erimmers, 7/6. Each plus éd. post.
RECEIVER TYPE 21, The receiver portion of the W/S 21 operating
from 4.2.7.5 Mc/s. Double superhet from 18-30 Mc/s. Incorporating
B.F.O, and crash limiter. Valve line-up 7-ARP12 (VP23) and 2-AR8
(HL23DD). Absolutely brand new, complete with circuit. Only 45/-
complete. Vibrator Power Unit for above, brand new, 17/6 only.

ILF, TRANSFORMERS. Manufacturer’s surplus. Iron-cored.
4535 kefs. Size 4in. x 1§in. x 14in. Per pair 8/6 whilst they last !
FREQUENCY CONTROL CRYSTALS. By American G.E, Co.—
Octal base fixing. Following frequencies only : 2,500 kefs. 3,500 ke/s,
4,600 kefs., 6,200 kefs., 8,000 ke/s.—at only each 7/6, New Condition,
SPECIAL COIL PACX OFFER, Limited quantity of brand new
manufacturers’ surplus, 3-wave-band, superhet coil packs. lron cored.
Size 4in. x 3{in. x 2in. deep. Complete with circuit, a bargain at 25/-
only.

SPECIAL VALUE IN MAINS TRANSFORMERS. 250-0-250,
90 mfa 6.3 v.3a.,5v.2a,, half shrouded, drop through type. Electro-
static screen, Price 15/- only, plus 9d. post. Limited quantity.
RECEIVER TYPE 25. The receiver portion of the T/R 1196, Covers
4.3-6.7 Mc/s., and makes an ideal basis for an all-wave receiver, as per
* Practical Wireless,” August, 1949 issue. Complete with valves
types EF36(2) EF39(2), EK52 and EBC33. Supplied complete with
necessary conversion data for home use. Only 22/6. Chassis only, 8/6.
65in, WAFER SPEAKERS, Special offer of the above well-known
speaker, listed ac 25/-. Limited quantity avallable, brand new, at
15/- each, Pose Free.

93I1A. PHOTO-CELL MULTIPLIER AMPLIFIER UNIT COM-
PLETE. Incorporating 931A photo-cell, 2 valves type 6AC7, 6AG7,
etc., etc., Can be adapted for use in window lighting, warning systems,
locating foreign bodies in liquids, flaws in textiles, burglar alarms, cir-
cuit switching by relays, etc., etc. Panel size 9%in, x 3}in. Circuit
diagram not available. Price 45/- complete, post free.

R.3515 I.F, STRIP, A complete I.F. Unit, comprising 6 SP6] I.F, Stages,
tuned to 13.5 Mc/s., | EA50diode detector,and | EF36 or EF39 output or
video stage. A few modifications only are required to adapt chis
unit, which will give pictures of extremely good quality. Price, com-
plete_with valves, and foolproof modification instructions, is 45/-,
plus 5/- carriage and packing. Limited quantity only,

Send stamp for current Component List—
Probably the most comprehensive in the trade

5, HARROW ROAD, LOMDON, W.2

PADdington 1008/9 and 0401

NOVEMBER 1950

OUTSTANDING OFFERS FOR THE
DISCERNING AMATEUR

R.C.A. ET-4336B COMMUNICATIONS TRANS-
MITTER, 2-20 mcs. Height 57in., width 17in., depth
24in., 9 valves : 4/866, 2/805, 2/813, 1/807. New.
Comprehensive booklet and photographs available on

loan against deposit of £l returnable. Crated and
carriage paid, £60 each.
Q MAX B4/40 TRANSMITTER. Listed £75.. Shop-

soiled only £50. Full details on request.
AR88 LF. Equal to brand-new, £45.
paid.

1155 RECEIVERS. Brand-new, in transit cases, com-
plete with valves. Without a blemish. Aerial tested,
£9/10/-, plus 7/6 carriage.

R107. The well-known Army Communications receiver.
Few only, £12/10/-, carr. paid.

CANADIAN NO. 58 TRANS/RECEIVERS, 33-50
metres, complete with mikes, phones and 2 batteries
(1 spare). Each complete unit, 10 gns. Guaranteed
brand-new.

1155 POWER PACK AND OUTPUT STAGE
(U50and KT61) to ““Wireless World"’ specification, in neat
black crackle case size 12in. x 8in. x 5in., with 5in. L.S.
buiit in. Just plug into 1155 and set is instantly all A.C.
operated without any modifications. Price £5/19/6, plus
3/6 carriage.

TANNOY AMPLIFIERS. Rack type audio amplifiers
fitted with 10 valves: 4/163, 4/KT66, 2/Ui8. Used
ex-Govt., but fine condition, £6/10/-. Without valves, £3.
6ft. rack free of charge to purchasers of 4 amplifiers with
valves. This is a unique offer.

TELEVISION PRE-AMPLIFIERS. Makes a biur into
a clear picture. Really sensitive. Fitted with EF50.
Very compact. Power requirements 6-3 v. L.T. and
200/250 H.T. Ready for instant use. No modifications.
State for London or Birmingham. Price [5/-, plus i/-
post and packing. A snip.

TUG6B Tuning Units, 3000, 4500 kc/s, less outer case.
New condition, 10/-, carriage /6.

BC306 Aerial Tuning Units, ceramic switch, slow-
motion drive, etc. Size |6in. x 8in. x 8in. Brand-new
in cartons. The last few dozen. 10/- each, carriage /6.
12-volt Car Radio. Comprises an ex-Govt. é-valve
Command receiver expertly modified to tune medium
wave band. Complete with separate 5in. loudspeaker.
Excellent performance (definitely not available for
6 volts), price £5/10/-, carr. paid.

P.M. Loudspeakers. Best makes : 8in., 13/, post 1/- ;
12in., 39/6, postage 1/6.

PAMPHONIC PA LOUDSPEAKERS. 10in. high
flux unit. Handsome, Maroon Cellulose, Metal Cabinet,
20 x 9 x 13in. Impedance 3 ohms. Brand-new. In
cartons. Not surplus. Less than half price, 55/-, carr. paid.
Command Receiver Triple Controllers. Brand-new,
in cartons, 8/6, post paid.

Medium Wave Coils for converting BC453/4/5 to MW.,
10/- each. State which required. Tuning spindle and
knob for same, 2/6. EF50 ceramic valve holders, 5/~ doz.
(minimum). Morse keys, new, ex-Govt., brass, fine job,
3/6, post 6d.

AMPLION CRYSTAL PICK-UPS, brand-new, in
cartons, 26/9, post paid. Type 25 receiver, with 6-6 v.
valves, 22/6, carr. paid. NEW.
CONDENSERS, waxed tubular.
.1 1000 v. and 25 of .25 mfd. 500 v.
Lexington Junior Moving Coil Pick-up. One only 70/-,
post paid. All offers subject to goods being unsold.
Above are precise and honest descriptions. Enquiries
must be accompanied by 24d. stamp.

H.P. RADIO SERVICES LTD.

Britain’s Leading Radio Mail Order
Estd. 1935

55, COUNTY ROAD, WALTON, LIVERPOOL, 4

Crated and carr.

50 for 10/-, 25 of

House




NOVEMBER 1950

WIRELESS WORLD

89

For Quality Bargains == Best Buy at ibritain’s

COMMUNICATIONS RECEIVER TYPE
RIISS.

This famous receiver needs no description, but
for those not familiar with the set we can supply
full circuit details, etc., for 9d. post free. All
sets are air-tested before despatch and are sup-
plied complete with 10 valves. We will gladly
demonstrate any set to callers. Brand new.
£9/10/0, or despatched in maker’s transit case
for £9/19/6, carriage paid. A.C. mains power pack
and output stage for RII55 receiver enables
this receiver to be operated direct from A.C.
mains. Just plug in ! Price £3/10/0, carriage
paid.

MEDIUM WAVE COMMAND RECEIVER.

Frequency range 200-600 metres. Valve line
up : I12SK7 R.F,, 12K8 F.C., 12SK7 LF., I12SK7
I.LF., 12SR7 Det. B.F.O. and 12Aé output (all
metal valves). Needs only*50 k. pot. for volume
control purposes to be fitted and ten minutes
work and receiver is all ready for operation as
either a car radio or domestic radio. Note:
this receiver is the original medium-wave set
with the correct |.F. for the job and not a bodged-
up conversion. Unused and in excellent
condition, only £3/19/6. Circuit details sup-
plied free with set.

RECEIVER TYPE 1I8.

A four valve battery superhet receiver. Uses
standard iron-cored 465 kfcs. |.F. transformers.
Complete with all valves. Frequency range
6-9 mcés. Circuit diagram provided. Brand
new, nly 17/6

RECEIVER TYPE |147B.
A 7-valve UHF receiver, range approx. 200 megs.
Particularly suitable for conversion to 144 mc/s.
Valve line-up : two EF50, two EF36 and one each
- of EBC33, RL7, RLI6. This receiver is beauti-
fully constructed and fitted with micro-condenser
drive. Contained in black metal case size 8 x 7 x
6in. BRAND NEW IN USEFUL TRANSIT CASE
which might have been designed as a tool box !
ONLY 30/-, carriage paid.

RECEIVER UNIT 25/73 (TRI196).

Valve line-up : two EF36, two EF39, one EK32
and an EBC33. Easily and rapidly converted
to a very fine superhet receiver. (See ‘' Prac-
tical Wireless ' August 1949.) Supplied com-
plete with circuit and conversion data. In very
good condition indeed and offered at 22/6, post
paid.

RECEIVER UNIT TYPE 6.

Housed in case size |0 x 8 x 7 in. Frequency range
3-7 mcfs. Valve line-up :—five of EF50, and one
each of EBC33, and EF36. The dial is excep-
tionally well geared and calibrated. Slightly
soiled condition externally but perfect inside
29/6. Callers only.

R1355 RECEIVER.

New, but slightly store soiled. 49/6, plus 5/-
carriage.

45 MC/S PYE STRIP.

A ready made vision receiver} (London
frequency). Uses six EF50 and one EAS5Q.
Complete circuit data provided. All brand new.
Less valves, 39/6, with valves 62/6.

MODULATOR TYPE 67,

This unit is essentially a heavy duty mains power
pack for 230 volts A.C., 50 cps. operation. |t
contains a heavy duty mains transformer with
two 6.3 volt outputs, 5 volts and the H.T. is
345-0-345 volts. Heavy duty choke appropriate
smoothing condensers, rectifier, etc. |n addi-
tion there are sundry SPé|’s, etc.,, which we
haven’t listed. Don®t miss this bargain at
only 52/6, plus 5/- carriage.

WIRELESS SET NO. 48. Transmitter/
.Receiver.
Brand new ex-U.S.A. equipment. Frequency

coverage 6-9 mcfs, A complete station. All
brand new in six cartons. Comprises | trans-
mitter/receiver type 48, complete in case, with
ten valves and one |-mgc/s. crystal. Two sacchels,
one ground aerial, spare valve case, complete
with ten spare valves, one key assembly, one
hand microphone, two headsets, one hand genera-
tor together with mounting tripod, two battery
boxes and all necessary interconnecting cables
and comprehensive instruction manual. Special
offer for one month only at less than scrap
price. Only £9/19/6, plus 10/- carriage. Inland
only. Extra for Eire and Overseas.

BRAND NEW AMERICAN MADE |9 SETS.

This is a transmitter/receiver covering 2-8
mc/s. on phone, C/W. and MC/W. It also com-
prises UHF transmitter/receiver and an inter-

comm. amplifier, Supplied complete with |5
valves, Only £15, plus 10/- carriage.
INDICATOR UNIT I1I6H.

Brand new and contained in manufacturers

original wooden crates. A more up-to-date
version of the famous 6A. The contents include
VCR97 tube, four EF50, three EB34 and innum-
erable other useful components. Price only
7916, plus 7/6 carriage and packing.

RECEIVER TYPE 21,

A battery operated superhet receiver covering
42-7.5 Mcs. and 19-31 Mcs. Operates as a double
superhet on the 10 metre band. Complete with
nine 2 v. valves. Circuit diagram supplied. |In
new condition, 45/- carriage paid.

6 V. VIBRATOR PACK.

Suitable for use with the above set. With circuit
diagram. Qutput 150 v, at 40 mA fully smoothed
and rectified. Only 17/6 post free.

ADMIRALTY RECEIVER B36 OR B2I.

A superb communications receiver made by
Marconi’s Wireless Telegraph Company. Valve
line-up: two R.F. stages, freq. changer, three L.F.
stages, double diode triode, BFO and output
pentode, Freq. coverage [-20 Mcfs. (I5-300
metres)in 4 unbroken bands via turret coil change.
“*§ * meter and valve check meter incorporated.
Sensitivity for 10 dbs signal to noise ratio—better
than | microvolt ! Filament transformar for 230
v. AC operation is included but the H.T. supply is
required. Necessary valves are : {nternational
Octal types two of KTW6I, two of X65, three of
KTWé3, one of DH63 and a KT63. [n new and
unused condition. Complete with circuit diagram.
Supplied less valves. £12/10/-, carriage paid.
Only 20 of these high grade reccivers in stock.
First come first served !

2/6, POST FREE.

Only 2/6, post free.

THE ' EASYBUILT " TELEVISOR

COMPLETE DETAILS OF A FULL SIZE MAGNETIC TELE-
VISOR IN BOOK FORM, DETAILED INSTRUCTIONS, WIRING
DIAGRAMS, ETC., A MINE OF INFORMATION FOR ONLY

Inexpensive Television data booklet No. 4.
brought up to date. Describes the 45 m/cs. ** Pye '* strip as well
as the RI355 and other well-known government surplus units.

Fully revised and

INDICATOR UNIT 624,

Contains twelve EFS0, four of SP6! (CVIIB), two
of EB34, three of EA50, 13 pots and a VCR97 tube.
The finest Indicator Unit of them all, Unused

condition but chassis slightly soiled. Offered to
callers only. Price £4/19/6.
LOUDSPEAKERS.

Plessey 10in. p.m. type. ALNI| magnet. Suitable

for T.V. Brand new and boxed. Only 175 post

paid.

MICROPHONES.

M.C. microphone by Vitavox. With onjoff
switch. 30 ohm impedance. Brand new and

boxed. 30/- post paid.

LOOK { MarconifEkco Signal Generators type
TFI14G. Marconi/Ekco valve voltmeters. Call
for details.

HEAVY DUTY § V. ACCUMULATORS,

Size 12 x 9 x 7 in. Brand new. Capagity 85
ampere hours. In teak case. Only 59/6.
Exceptional value.

METAL RECTIFIERS.
Selenium full wave bridge 12 v. 5 amp., |5/~ each.

MAINS TRANSFORMERS.
350-0-350 volts 80 mfa., 6.3 v. tapped 4 v. at

3 amps., 5 v. tapped 4 v. at 2 amps. Top chassis
mounting. Fully guaranteed. 18/6, plus 9d.
postage.

250-0-250 volts, 130 mfa., 6.3 v. at 6 amps.,
S v. at 3 amps. Fully shrouded top chassis
mounting. A quality job. Guaranteed. 2T7/6.

E.H.T. Transformer for VCR97 or VCRSI7
tubes. 2,000 volts, 4 v. for tube heater and 4 v.
tapped at 2 v. for E.H.T. rectifier. 30/-,

All the above transformers have standard
primaries, 200/250 volts 50 cycles.

SPECIAL OFFER.

Mansbridge condensers. 4 mid. 750 v. wkg.
All brand new. Six for 10/6, post pald.

SPECIAL BARGAIN FOR CALLERS.

UHF RECEIVER TYPE 1481,

Frequency range 65-86 mc/s, 6 in. slow motion

drive, Il of 6.3 v. valves as follows : four of

EF39, one of EK32, four of SP6l, one of P6I,

one of EB34. |.F. is 12 mc/s, B.F.O.. etc.
. Brand new with circuit. £3/10/0.

Full range of valves, C R. tubes, components,
etc., at very attractive prices. Many, many
bargains for the caller. Large quantities of
resistors, condensers, valves, etc, for
EXPORT AND TRADE DISPOSAL,

CHARLES BRITAIN (Radio) Ltd.

UPPER SAINT MARTIN'S LANE,
NDON, W.C.2 ¥ TEM 0545

3 minutes from Leicester Square Station (up Cranbourne Street)
Shop Hours : 9-6 p.m. (9-1 p.m. Thursday).

Open all day Saturday
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Jelevision
Lens

FROM EVERY POINT OF VIEW
—A VAST IMPROVEMENT

The Magnavista Lens is not just a
“ magnifier *’; it is an optical
instrument, designed by optical
scientists. For perfect clarity,
and to avoid distortion, different
receivers need different lenses.
There is a Magnavista Model
specially designed for your set.
Here is real television progress
which you can see for .yourself.

PRICES :

There are over 18 different Magnavista models
at prices ranging from £4 -14 - 6 to £7-17 - 6.

a product of
METROPEX LTD

38 GT. PORTLAND ST., LONDON, W.]

ond

KING’S HEATH STATION, BIRMINGHAM

NEW

R.C.A. TELEGRAPH AND TELEPHONE
COMMUNICATICNS TRANSVITTERS
TYPE ET. 4336.

Designed and produced by the Radio Corporation of America,
the Type ET.4336'is outstanding in the exceptional quality
of construction, versatile operation with rapid band selection
and adjustment, and the embodiment of modern advantageous
features not generally found together in one equipment.

The transm tter is designed for communications service in
the high frequency range of 2,200 to 20,000 kilocycles, and
any desired operating frequency within this range may be
quickly selected, using ordinary crystals. All controls
empioyed in tuning the transmitter to any frequency within
the overall range are mounted upon the front panel. S$hift
from telegraph to telephone operation is switch controlled,
and high speed keying is permissible. Two transmission
power levels of 250 or 350 watts are available, however the
actual outputs obtained are somewhat in excess of these
values at 20 mc/s, and increase with decreas ng frequency
to values in excess of 300 and 450 watts respectively at 3 m¢/s.

) GENERAL FEATURES.

The complete transmitter is housed in a tall console cabinet,
superbly finished, and has a very attractive appearance.
Side and rear panels are removeable, and electrical inter-
locks are fitted as a safety feature. Stylish panel controis
are conveniently grouped, and clearly identified. Five
Meters are employed to read Aerial, Plate and Grid currents,
and Filament voltages. A modulation and keying indicator
of the vapour column type is mounted on the front panel.
The Type M1-19468 Crystal Multiplier, which we supply with
the transmitter, slides into an aperture which Is normally
concealed by a removeable panel. When employing this
unit, the oscillator stage in the transmitter functions as an
intermediate P.A. stage, or frequency multiplier, and whilst
employment is optional, transmission over the entire trans-
mitter frequency range, using low frequency crystals, is a
distinct operational advantage.

CIRCUITRY.

Valves Type 807 are employed in the Crystal Multiplier
Unit and the Transmitter Crystal Controlled Oscillator. The
Power Amplifier stage utilizes two Valves Type 813 operating
in parallel, and the Modulator stage uses two Valves Type
805 operated in a Class B arrangement. Plate and screen
voltages for all stages are obtained from a mercury-vapour
rectifier comprising four Valves Type 866A, connected in a
full-wave paraillel circuit. An Antenna Coupling and
Matching system is provided, and is so designed to allow the
use of various feeder arrangements.

ELECTRICAL CHARACTERISTICS.

Type of Modulation Class B, high level,
Audio-Input impedance 500 ohms.
Audio-Input Level for 100

per cent. Modulation 20 vu.

A-F Resoonse . 45 db from 400 to 7,500 cycles.
_ A-F Harmonic Distortion 5 per cent r.m.s.
Power Input :
Telegraph, Low Power 1.25 kW.
Telegraph, High Power 1.46 kW.
Telephone, 100 per cent

Modulation ... 1.82 kW.
Power Supply Require-
ments .. . 115—-230 v., | phase, 50-60
cycles.
Regutation (Maximum) 5 per cent.

DIMENSIONS. Height, 58in. Width, 17in. Depth, 24in.
WEIGHT. so00 .
COND|T|ON. New and perfect, as ex-factory. Qur

Guarantee and Individual Test Certificate is supplied with
each transmitter.

We offer immediate delivery of the above equipment 1o
home and overseas buyers; complete and with all vaives, at
an exceptionally low price.

Fu!l specification and further particulars are promptly
avallable on request.

LAWRENCES
61, BYROM STREET, LIVERPOOL, 3.

Telephone : CENtral 4430.

Experienced Export Shippers._
A GUARANTEE OF SATISFACTION WITH EVERYTHING WE SELL,
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Moving Coil Speakers. All rew 2/3 ohms P.M.: 3ib., 11/8 :
Roia 16 6 ; 4in. 18/~ ; 5in. 10/- ; (with Trans. 14/6) ;
8)ln. 11/6 ; 8in. 12,6 and 17/- ( with Trans. 16 -) ;
10in. 23'6 ; 12l Rula 39/ and Celestion 75/-.

Polentiometers. New Centralab: 2K, 5K, 10K, 23K,

K, 100K, {, 4, 1 and 2 meg., less switch, 3/9, with

awitch @/-. Midget Type 2/8. Midget with switch,
4,1 and 1 meg., @/-.

Surplus Potentiometers. All standard size with extended
spindics: 3K, 10K, 15K, 20K. 25K, 50F, 100K,
250K 500K, 750K, 1 meg. 2/6 each,

Coils. Denco Maxi* Q" High " Q * with miniature size
Litz wound on Palystyrene Formers with adjustable
Iron Dust Cores. Aerial, H.F., or Ouscillator for 465 k/¢
or 1.8 m/c. Range covers all wavebands from 3.6 to
2,000 metres. Wiring diagram. Prices : Chassis Mount-
ing, 3/9 (witb React. 4/9) Octal fitting pln base,
4/- (with React., 5/-). Denco T.R.F. Matched pair
Medium and Long Waves, 8/@ palr. Weymouth T.R.F.
Matched pair M. and L. Wavex, 9/@ pair. Superhet
Mitched pair B. M. and L. Waves, 8/9 or 11/R palr.
All types Weaiite '* P * Coils, 3/-each in stock. Wey-
mouth Midget 1in, X § dia., Iron Core, Aerial, HLF.
or Osc., 3/@ each.

Electrolytic Condensers. B.E.C. Midget Can Tubular,

8 mfd. 450 v. (13in. x f§in. dia.), 2/6 ; 8-8 mfd. 450 v.
(l}in, x lin. dla.), 4/-; 16-8 mfd. 450 v. (1}n. x
1in. dia.), 4/6 ; 32 mfd.450 v., 5/~ ; 16-16 mfd. 450 v.
(1fin. X 1iin. din.), 4/6 ; Dabilier " Drititic ** Card
Tubular, 4 mfd. 500 v., 3/8; 8 mfd. 500 v., 4/-;
16 mfd, 500 v. 5/ ; B.I. C

an, standard size, 8 mfd.
; 16 mfd. 500 v.,
#2 mtd. 500 v., 5f-.
All New 8tock. Dabilier mlca .001 mfd. 5,000 v.,2/@.

Denco LF. Liner for accurately lining-up 465 k/c, or

1.6 m{cL.F. channels. Pre-tured circults,battery opera-

'i’egl‘ and completely self-contained. Price 42/~ (incl.
YV

Coil Packs. Osmor Midget Coil Pack. Size 3fin. x 2}In. x
1tin. covering 8. M, and L. Waves. Coils wound on
Polystyrere Formers with adjustable Iron Cores,
ensures eflicient performance. Factory wited and
aligned. Price, Including full clrcuits for t

L.F. Chokes,
20

LF, Trausformer, 465 k/e.

Selenium

Output Trunsformer—Stern®s. Midget 1}in. x }in. X lin.

ratio 60-1, 3/9 (or ratio 90-1, 3/9). Stern’s Multi-
ratio (over 12 ratios, some C.T.), 5/6 watts 8/8.
Stern's Heavy Duty Multi-ratio.all G/Tapped. handles
13 watts and suits P.X.48, 6L6s, etc., 29/6. Rola
Multi-ratio, 5/6 watts, 10/68.

Midget 10 henry 250 obm 40 mA., 3/6 :
20 hny. 250 ohm 60mA. 6/6: 20 hey. 300°ohm
100 mA., 11/8;: 5 hny. 50 ohm 250 mA. 18/6;
20 hoy. 250 ohm 120 mA., 18/6 ; 9 hny. 250 ohm
120 mA., 8/6.

Aluminium Chassis. Substantially made of gauge 16

8.W.G. withfour sides, 7in, X 4in. x 2in.,3/3 ; 9in. %
Sin. X 2}in.4i-; 10ln. x 6in. x 2{In., i)
8in. x 23n.,5/@ ; 12in. x Mn. x 2}in.,8/8 ; 14ln. X
gin. x 2}in., 8/11; 16in. x 8in. x 2}lr., 73 ;
16in x 8in. X 3iin.,&/8.

New weli-known manufacs
turer's surplus }in. x $in. x 1}in. Iron Core, §/-each.
Denco Iron Core, 465 kjc. or 1.6 mjc. 1jin. x liin. x
3}in., 16/6 pair. Wearite Stand Cap, Tuned, 465 k/c.,
20¢- pr. New Burplus 163 kje, Iron Core, 4in x 1}in.
8Q., 10/~ pair.

Meter Re tiflers. Westinghouse 250 micro,amp., 11/6;

1mA.,10/8; 5 mA., 4/8.

H.T./H. wave. 250 v. 60 mA.

483 kfc. Unit, 33/-. Plus 7/4 P.T. Weym)uth
Midget 3in. x 2}in. % 1 iin. covering 8-M-L W/Bands, for
465 kfc, empioying M itched Iron Cored Coils on each
W/Band, 42/10. Wearite Buperhet Type 705 and 706,
size 4}in. x 3}in. x 1}in., covering two Short Wave
and one Medium W/Bard or 8-M-L, Wavebands,
465 kfe, employs [ron Cored Coils 37/10. All of
the above Coil Packs include 8witching, Padding and
Trimmer Condensers.

LT/
5/8 ; 250 v. 100 mA, 7/8; 250 v. 170 mA, 13/9.

F. Wane Bridge Rectifiers for Battery Charging or Models

2,40:6v, 1i amp, 7/6; 6 or 12 v. 1} amp, 11/6 ;
6 or 12 v. 3 amps, 19/6; 6 or 12 v, 5 amps, 23/-;
12 or 24 v.3 amps, 23/-.

Vailable Resistor to control charging (or model speed)

up to 3 ampsratieg, 13/8. Suitatle METER, 5;9.

Charger Transformers. Bultable for use with above
Rectiflers. Each has inpit of 230 voita. Outputs
{a) 24 volts tapped 16 v., 9 v. gnd 4 v. at 3 amps.,
22/3; (b)30 voltatapped 15 v. and 9 v. at 8 amps.,
23/9 ; (c) 15 volta tapped 9 v. at 8 amps., 18,6 ; (d)
12 volts, 1§ amps., 11/3 ; (e) 18 voits tapped 9 v. at
4 amps., 21/6 ; 15 voltstapped 9 v. at 1} ampa., 13/8.
A Battery Charger Wiring Diagram Is included with
purchase of Charger Transformerand Rectifier.

NEW SURPLUS ! !
PRIMARY 230 VOLTS.
9 AMPS. 2L/-.

FOSTER TRANSFORMERS.
SECONDARY 12 VOLTS,

Filament Transtormer. Inputs 230 volts, outputs 6.5 v.

1} amp., 8/3 : 4 v. 1} amp.. 7/6 ; lnput 200/250 v.,
output 4 v. (C.T.)} 1§ amp.. 4 v. 2 amp., 6.3 v. 2 amp.,
19/8. Input 230 v., output 6.3 v. (C.T.) 4 amp. 16/6.

‘Westinghouse Reotifiers. (a) H.T.51. Rated 350-0-350
volts 100 m;a., 35/-; (b) H.T.52. Rated 550-0-350 v.,
200 mfa., 37/8; (c) H.T.53. Rated 500-0-300 v.,
200 m/a., 50/~ ; (d) Type 18H.T.56, 17/9 ; (e) Type
36E.H.T.25, 11/9; (1) Type 36E.H.T.35. Rated 2.5 kV..
1 m/a., 17/6 ; (g) Type 36E.H.T.100, Pulse rating
5/6LV.. 26/8.

Mains Transformers. All New Stock with Primaries
tapped for 200-250 volts, Becondaries: {(a) 250-0-250
volt, 80 m/a., 6.3 v. (Tapped 4 v.) 4 amp and 5 v.
{Tapped 4 v.) 2 amp., 18/@ (also avallable with 350-0-
350 voit at 18/6). (b) 8tern’s 350-0-350 volt, 160 m/a.,
6.3 v. (Tapped 4 v.) 4 amp. and § v. (Tapped 4 v.)
2 amp., 38/6; (b) 350-0-350 v. 250 m/a., 4 voit,
8 amp., ¢ v. 3 amp. 6.3 v. (Tapped 2 v.), 2 amp, and
6.3 v, 6 amp. 72/6, and many to other ratings.

Heater Auto Transformers : (a) Tapped 2v ., 4 v., 5 v.,
and 6.3 volts 3 amp., 9/6; (b) 4 v. 3 amp. to & v.
2 amp. Reversible §/-; (¢)4 v.3 amp.106.3v.2amp.
Reverslble, 6/-.

Power Potentiometers, Buigin adjustable slider type,
max. 6 obme 60 watt,or 14 ohma 60 watt, 13/6 each.
Ex-Govt. Rotary Adjustable 50 ohms 60 watt B/9.

A 4 Station Pre-set Tuner. A compiete selt-contained
unit from which any 3 Medium W/Band and 1 Long
W/{Band Stations may be pre-selected, and then
individually selected by turn of Rotary Bwitch. No
Tuning C: qui only 4 I are
necessary, price 40/-.

Adjustable Mains Droppers. 1}in. dia. X 2%in.: (a)
.15 amp., 1500 ohms, §/-; (b).2 amp., 1,000 ohms,
4/3 ; (0).3 amp. 600 ohms, 5/-.

6 Volt Vibrator Transformers, secondary 350-0-350 volts,
85m/n.,8/6.

KITS OF PARTS AND CONSTRUCTORS ASSEMBLY OUTFITS

¢ MAINS or BATTERY PERSONAL KIT ”

A complete KIT OF PARTS to build our new MIDGET 4-VALVE S8UPERHET
PER3ONAL 3ET, covering MEDIUM and LONG WAVES and deslgned for MAINS
or BA1 TERY operationis now availabie.

This 2 Waveband t Recei s des tooperate on A.C. mains 200/249 volts,
or by an " All-Dry " Battery, either method being selected by means of a Rotary
Bwitch. It is so d#signed that the Mains Section (size 4)im. x 1{in. x 3}in.}Is sup-
plied as a ssparate Kit, which may be added at ary time. The kit therefore can be
gupplied either as an ** All-Dry ” Battery Personal 8et, or as 1« Midget Recefver for
combined Battery/Mains operatlon.

The citcuit incorporates Delayed A.V.C. and Preselective Audio Feedback. A Rola
4in. P.M. Speaker with generous sixe Output Tranaformer ensures excellent quality
reprodaction. Ready Wound Frame Aerdal, Fully aligned 1.F. Trane{ormers, and a
Drilled Midget Chasesie are included. Valve line up :—T1.R.5 (F.C.),1.T.4 (I.F. Amp.)
1.8.5 (Diode Det and Audio Amp) and 3.8.4 (Output Tet).

The #et is quite easily built from the very detafled v instructions
which include a p.actical component layout, with point to point wiring, and a circuit

dlagram for both the 8et and the Mains Unit.

Price of COMPLETE KIT (less Mains Unit), £6/13/9. Price of COMPLETE MAINS
UNIT KIT, £1/17/6. EVER READY Type Blld BATTERY, 9/7.

An attractive Walnut Flnlened Cabinet, size 9in. > 5iin. ¥ 5}in., of the hinged lid
type and sultable to house the combined setis available for 19/9.

THE COMPLETE ASBSEMBLY JNSTRUCTIONS mentioned above can be suppplied
se aratelyfor1/9.

A Mideet T.R.F. Battery Portable “ Paz-01al*’ Kit. A complete Klt of Parts to build a
Midget 4-valre Allddry Battery Pecsonal Set. Consistr of Regenerative T.R.F.
Circuitemploying Flst Tuned Frame Aerlal, with Dznco Iron Dust Cored Coil, thereby
ensuring maximum galn for 8mgle- luned Stage covering Medium Waveband.

Valve line-up: IT4 (R.F. Ampl.}, I'T4 (Detector), 195 (I1st A.F.), and 384 (output).
Includes 1ateat Rola 3in. Moving Coil 8peaker, and a Chassis already drilled and

cap Jnerefore be sccommodated ipside most makes of PersonalBete. Price of Com-
plete Kit, £1/17/6.

* Wireless World ** Mideet A.C. Mains 2-Valve Receiver. We cau supply all the com-
ponents, including valves and M/Coil Bpeaker to build thiaset as epecifiedin tne March
jasue at a total costof £3/5/0. Reprint of detailed aysembly instructiors and circult
supplied separately for 8d.

*¢ Wireless World ** Midget A.C. Mains 3-Valve Receiver, Coverirg Long and Medium
Wavebands. We oan supply all the Components, including Drilled Chassis, Valves,
Moving Cofl 8peaker, etc., to build tnis Set, as specified in the Feb. issue, at a total
cost of £4/10/0 including a reprint of the complete Assembly Instructions and Circult
(this is available separately for 9d.) and Practical Components Layout with  point-
to point ** connections. An attractive Walput Finished Cabinet s uow availabie for
this W/World 3-Valve 8etat 2]1/-, or it can be supplied with a complete Dialand Drive
Assembly which includes the latest S8tation Name Dial and Ddal Escutcheon, and a
Combined Switch/Votume Control to effect very slight modification. Inclusive price,
35/~ (Dia! and Drive Assembly with 8witch/V. Controi supplied separately tor 14/-.)

We can supply all the Components, including Valves, M/Coil Speaker, etc., to build a
Midzet A.C./D.C. Mains T.R.F. 3-Valve (Plus Metal Rectifier) Receiver as designed and
specified by a popular Technical Magazine, at a total cost ot £4/17/6. A reprint of
the assembly instructions, and layout availabiefor 9d.

An Entirely Complste 3-Valve Amplifier Kit of Parts. Operating on A.C. or D.C. mains
200-250 volts. Hasan output ot max. 4 watts, with vaheline-up 26A6, 6J7 and U31.
A matched 63in. Moving Coil Speaker is supplied. Price, including Wiring Diagrame
751/~ (or leas M/Coll Speaker, 59/6).

« ELECTRON'C " VALVE VOLTMETER. We can supply the COMPLETE KIT OF
PARTS, including the Valve, Diode and Meter, etc., to build this instrument, as
published in the January fssue of * Electronic Engineering,” complete with a reprint
of the wiring diugram and assembly instructions (supplied separately for 8d.) ata
totalcostof £3/15/-.

TELEVISION ! ! The ¢ Viewmaster’ Televisor assembly instructions showing
Wiring Diagram and Practical Compovent Layout available for 5/-. We bave the
ified C: incl

shaped. A consumption of only 7 mA. ensures long battery life. The Kit ls desi d
for a cabinet, minimum size 62in. x 4itn. x 3in. Detailed BuiMing lustructions,
with Practical Layout and Clrcuft included with Kit make assembly easy. Prict tor
Complete Kit, £3/18/9 (plus 16/7 P.T.). Suitable unpolished Cabinet 8}in. x 4}in. x

in.. 12/9. Ever Ready Bll4 Battery, 9/7. Building Instructions, Circuit, etc.,
supplied separately, 1/-.

A Compiets Kit of Parts to bulld a Midget ¢ All-Dry » Battery Eliminator, giving appsox.
69 volts H.T. and [.4 volts L.T. This Eliminator is suitable for any Person:l 8et
reqairiag H.T. and L.T. voltages indicated above. The Kit s quite easily and quickly
assembled and is boused ir a Light Aluminium Case, size 4fin. x 1Jin. x 33in. It

* Send 3d. stamp for our Comprehensive Stock List.

ding tbe T.C.C.—Bulgin—Morganite—W.B..—~Westing-
house—Plessey—Colvern, etc., outfite In stock. We can supply this Televisor by the
individual stages (as d with the instructi or_by separate Components.
Complete price detailz can be obtaived on application.

THE ¢ EAS BUILT '’ TELEVISOR. Full contructionaldata now availablein bookform,
sbowing Wiring Diagram, Practical Component Layout and * point-to-point * con-
nections, make this one of the most suitable Televisors for the Home Constructor to
build. The specified Components are alt available at very reasonable prices, ensabling
the set to be completely builtfor approx. £23 including Valves, but 1
C.R.T. Price otcomplete Manual2/6.

When ordering please cover packing and postage.

STERN RADIO LTD., 109 and 115 FLEET STREET, EC4

Telephone :

CENtral 5814 and 2280




WIRELESS WORLD

NOVEMBER 1950

UNSURPASSED
PERFORMANCE

The new ‘* RD Baby De-Luxe ’’ amplifier is ideal where
an output not exceeding 7.5 watts is required.

Performance Figures

Amplifier : Output, 5 watts with less than .5 per cent
total harmonic distortion @ Frequency response -+ |
DB 30-20,000 cps. @ Multiple loops which employ a total
of 24 DB feedback, and include all stages and output
transformer @ Sensitivity .75 v. for 5 Watts output @
Hum 85 DB below 5 watts output @ Complete stability
with inductive, resistive or capacitive load. @ ‘‘ Woden”’
iron cored components employed throughout. Pre-
amplifier : Sensitivity, pick-up 90 m/V, radio 425 m/V. @
Noisefess switched bass and treble controls, providing
compensationfor Decca, H.M.V., and L.P. record character-
istics, @ Detachable, to operate at a distance from main
amplifier.

Prices : Amplifier £10/10/-. Pre-amplifier £4.

The following firms in London now stock and demonstrate the **RD
Baby De-Luxe '’ amplifier : Webb's Radio Ltd., The Gramophone
Exchange Ltd,, Tele-Radio (1943) Ltd.

Full details of the above units will gladly be forwarded on request

QUALITY
SUPERHET

By courtesy of the General Electric Co. Ltd., Kingsway,
London, we have pleasure in introducing a new pre-tuned
superhet, as described in their technical publication
TP4. This receiver is ideal for use with amplifiers such as
the **Williamson '’ ; where reception conditions are
unfavourable to a *‘ straight *’ type of receiver.

Outstanding Features

@ Four pre-selected wavelengths. 3 medium. | long:
Two positions of selectivity. Bandwidth 6 ke/s. and
16 kefs.

@ Very efficient 9 ke. whistle rejector, with approxi-
mately 40 DB rejection.

@ Variable switched bass and treble controls.

Model RD/TP4: to G.E.C. specification, including

extra bass and treble positions for L.P. record character-

istics. Ample gain for lightwelght pick-ups. Very low

overall distortion.

Price : £18. Purchase Tax : £4/4/-.

Model RD/TP4A : as RD/TP4 but not including tone

controls and pick-up input. | '

Price : £14. Purchase Tax : £3/5/4.

All individual components for the above units available.

Trade enquiries invited

ROGERS DEVELOPMENTS CO,

“RODEVCO HOUSE,” 116 BLACKHEATH ROAD, CREENWICH, S.E.10

Telegrams: RODEVCO, GREEN, LONDON.

| KW TELEGRAPH TRANSMITTERS,
put. Operation 3.5 me to 16 mc.

HALLICRAFTERS BC £10°s. Complete with speech amplifier,
antenna tuning unit ; exciter units and coils for all bands.

Two HF 300's out-

RCA TRANSMITTERS. Type ET-4336. Complete with matched
speech amplifier, crystai_multiplier and VFO units. Brand new.
LM-300 TRANSMITTERS. (U.S.A.). 140 kc to 400 kc and 650 ke
to 1,600 ke. 300 Watt output.
AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT
“BOEHME " (U.S.A.). Up to 400 signs per minute on line and
wirelcss.
AR-88’s, AR-T7’s, S-2T's, HALLICRAFTERS S§-37 (VHF
130 mc to 210 mc) HRO’S with coils and power pack.
SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS.
Complete with console, power units and loudspeaker.

All above items in excellent working condition.

Working demonstration upon request.

TX VALVES 803,805, 807, 813, 814, 832, 861, 866A, DET-16 ;
6L6 Met. and many others.

Large stock of Tx condensers, crystals and other components.
Alignment and repair of communication receivers and all other
short-wave equipment undertaken.

P.C.A. RADIO

Receiver Division :—
170 Goldhawk Road,
London, W.12
Tel. SHE 4946

Transmitter Division:—
The Arches, Cambridge Grove,
London, W.6. Tel. RIV 3279

HOME & OVERSEAS

RADIO DEALERS & SERVICE ENGINEERS

are invited to write for our new 1950-5I
Season’s list. T. C. C. Capacitors, Erie resis-
tors, suppressors, volume controls. Tungsram
valves, Brass BA Screws etc., and hundreds of

other lines. Postage 3d. Inland, 2/- Overseas
Air Mail.
A. W. F. RADIO PRODUCTS
LTD.

11 PARK VIEW ROAD, BRADFORD, YORKS.

WALTON'S OF WOLVERHAMPTON
SPECIAL CLEARANCE OFFER !!!

Once again we are making up Parcels of Surplus
Equipment which include useful Chassis and Com-
ponents. [Each weigh approximately 100 Ibs. and
are contained in a non-returnable wooden case.

Parce! No. | : Radlo Parcel No. 2: Electrical

Price per parcel 214/a Carriage 4/6

Our latest LIST gives full details Send S.A.E. to-day

WALTON'S WIRELESS STORES
203, STAVELEY ROAD WOLVERHAMPTON
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SOMETHING FOR EVERYONE

FOR THE TELEVISION-MINDED :

.Tglevlsipn construction from Radar Receivers Is extremely popular on account of the extreme sensitivity of these units, which
give satisfactory results far outside the supposed ‘‘ fringe '* areas. Costis kept to a minimum, and once the receiver is working
satisfactorily it can be incorporated into a Televisor using any size tube, if so desired. Several suitable units are listed below :

RECEIVER R.1355 as specified for ** Inexpensive Television.”’ Complete with 8 valves VR85, and 1 each 5U4G, VU120’
VR92, also a copy of *’ Inexpensive TV.’”’ ONLY 55/- (carriage, etc., 7/6). Copy of book only 2/6.

I.LF. STRIP 194. Another of the units specified as an alternative for the ‘' Inexpensive TV.'" A first-class str.p giving
tremendous amplification, and well recommended for constructors who have built televisors but have come ’* unstuck '’ In
the vlsio_n or sound receiver. Complete with 6 valves VR65, and 1 each VR53 and VR92, and a copy of the book, which gives
full details of conversion to both stations. Size 18in. x 5in. x 5in. ONLY 45/- (Postage, etc., 2/6).

‘* PYE ** 45 Meo/s I.F. STRIP. Ready made for London Vision channel. Complete with 6 valves EF50 and 1 EAS5O.
ONLY 60/- (Postage, etc., 2/6). ‘
RECEIVER R.3547. This contains the ‘* PYE ' Strip, which can be easily removed if desired, and also 15 valves EF50,
3 of EB34, 2 of SP61, and 1 each EA50, EBC33, EF38, also hundreds of resistors, condensers, etc. BRAND-NEW IN MAKERS
CASES. ONLY 120/- (Carriage 7/8).

RECEIVER R.3084. A very sensitive unit containing 7 valves EF50, 2 of EF54, and 1 each VU39A, HVR2,
EA50, and also a 30 Mc/s I.F. Strip with 4 Mc/s bandwidth. BRAND-NEW IN MAKERS CASES. ONLY 75/- (Carriage 7/6)

10 VALVE I} METRE RECEIVER ZC 8931, Another very popular superhet for long distance TV reception. Contains 6 IFTs
of 12 M/cs with 4 M/cs bandwidth, and 6 valves VR 65, 2 of VR 92, and 1 each VR 1368 and VR 137. Complete with modification
data for both stations. BRAND-NEW IN MAKERS CARTONS. ONLY 59/6. (Carriage 5;-). :

RF UNIT TYPE 25 for use with R.1355 for London teception. ONLY 17/6 (Postage 1/6).

RF UNIT TYPE 26 for use on Sutton Coldfield channels are now all sold, but we can supply the RF Unit 27 with full details
of retrimming to cover the TV. ONLY 35/- (Postage 1/6).

INDICATOR UNIT TYPE 8 as specified for ** Inexpensive TV.’’ Complete with VCR97 CR Tube, 4 valves EF50 and 3 of
EB34. BRAND-NEW IN MAKERS CASES. ONLY 90/- (Carriage 7/6). This unit is also specified for the '* WIRELESS
WORLD ' ‘‘ General Purpose Oscilloscope,®’ full details available price 9d.

INDICATOR UNIT TYPE 62. Another handy unlt containing the VCR97 Tube, 16 valves Type VR65, 2 of EB34, 2 of EA50.
and shoals.of condensers, resistors, etc. ONLY 75/- (Carriage, etc., 12/6).

MAGNIFYING LENS FOR 6in. TUBE. First grade oil filled. ONLY 25/- (Postage 1/6).

TV PRE-AMPLIFIER for weak areas can be easily made from the ex-R.A.F. Amplifier 6046/6050. Contains 2 valves EF50
and gives very high signal to noise ratio. Full details of conversion for both stations supplied. ONLY 22/6 (Post 1_/-).

FOR THE RADiIO-MINDED :

RECEIVER R.1155. A ‘‘ must have ** for the enthusiast who wants a Communications Receiver of the £100 class. We
have a few only of these superb 10-valve sets which cover 7.5 Mc/s to 75 kefs. in 5 wavebands, which are spotless and BRAND-
NEW IN MAKERS’ TRANSIT CASES. Every set supplied with full details of easy modifications for normal mains use. ONLY
£12/10/- (Carriage 12/8).

RECEIVER A.E.W.1. A 5-valve superhet covering 550-1600 kc¢/s and 6-12 Mc/s in 4 switched wavebands. Operates from
6 v. D.C. source through built-in vibrator pack, and has la- ze separate speaker in metal cabinet with 50ft. extension lead. Made
for New Zealand Forces Welfare Dept., these sets have 2.5 watts output and are NEW AND UNUSED. Valve line up : 6U7
RF Amp., 6K8 Mixer, U7 IF Amp., 6Q7 2nd detector, 1st Audio, 6V6 Output. The set is fitted with a large open slow-motion
tuning dial, size 7in. X 3In., and both set and speaker are finished in olive green crackle. An ideal receiver for caravans,
coaches, country areas, etc. ONLY £9/19/6 (Carriage, etc., 10/6).

RECEIVER R.1224A. The famous ex-R.A.F. 5 valve battery superhet, which covers 1.0-10.0 M/cs in 3 switched wave bands.
Employs RF stage and 465 kc/s IF, Muirhead large slow motion tuning dial, aerial trimmer, reaction/BFO control, etc. Only
requires normal batter_"y supply of 120v. H.T., 9v. GB, 2v. L.T. Enclosed in wooden cabinet. Complete with valves. ONLY
110/-. (Carriage, etc., 7/8).

RECEIVER 25/73. Part of the TR1196. Covers 4.3-6.7 Mc/s, and makes an Ideal basis for an ali-wave superhet receiver.
Complete with six valves: 2 each EF36, and EF39, and 1 each EK32 and EBC33, and also modification data. ONLY 22/6
(Postage, etc., 2/6). OSMOR ALL WAVE COIL PACK recommended for this conversion, 40/4.

RECE IVER 18. Part of the TR18. Covers 6-9 Mc/s, and only requires normal battery supply to operate. Complete with
4 valves : 3 of VP23 and 1 of HL23DD. ONLY 15/- (Postage, etc., 2/6).

AMPLIFIER 3562A. An ex-R.A.F. Amplifier containing 1 valve.5U4G, 2 of 807 and 1 each EF 50 and EA 50, also 2 chokes
10h 100 mAé transformers, metal rectifiers, resistors, condensors, etc., etc. BRAND-NEW IN MAKERS CARTONS. ONLY 19/6.
{Carriage 3/6).

FOR THE SPECIALIST :

B.0.221 FREQUENCY METER. A few more of these superb crystal controlled American Frequency Meters which cover
125-20,000 kc/s, with better than 0.01 per cent. accuracy. Each instrument is’ individually calibrated, and is complete with
calibration book, 1,000 kc/s crystal, 3 operating valves and 3 spares, and is housed in a black crackle metal case. A canvas
carrying bag is supplied for protection and portability. ONLY £25.

CLASS D WAVEMETER. Another crystal controlled meter, but covers 1.9-8.0 Mc/s. Complete in metal case with valve
ARTH2 and vibrator, and dual crystal, 100/1,000 kc/s. Designed for 6 v. D.C. operation, but full details of easy mains
conversion supplied. ONLY 79/6 (Postage, etc., 2/6). Transformer for mains use, 7/6.

FOR THE GENERAL CONSTRUCTOR:

TRANSFORMERS. The following have been specially made for the ‘* Inexpensive TV."* Time Base and Vision Transformer
350-0-350 v. 160 mA., 5v. 3 a., 6.3 v. 6a., 6.3 v. 3a. ONLY 36/-. Sound Recelver Transformer 250-0-250 v. 100 mA,,
5v.3 a., 6.3v.6a. ONLY 2746. EHT Transformer for VCR97 Tube, 2-0-2 v. 1.1 a,, 2-0-2 v. 2 a., 2,500 v. 5 mA. ONLY
30/-. POSTAGE 1/6 per transformer please.

CONDENSERS. 0.1 mfd. 2,500 v. tubular, 2/6 ; 0.1 mfd. 3,000v block, 4/6 ; 8 mfd. 450 v. 2/- ; 8 x 8 mfd. 450 v. 2/9 ;
or 6 for 15?/- ; 8 x 16 mfd. 45'0 v.4/-; or6 for 2/6 ; 16 x 16 mfd. 450 v. 4/6 ; or 6 for 25/- ; 32 mfd. 350 v. 2/9 or 6 for 15/-.
Postage please under 20/-.

CHOKES. 5 H. 200 mA., 6/-; 10 H. 100 mA,, 6/- ; 20 H 80 mA., 6/6. (Postage 17-).

Cash with order please, and print name and address clearly

U.E.l. CORPORATION Randon WiCT. | Pnd TERMINGS 90

(Open until 1 p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and § mins. by bus rom King's Cross)




94 WIRELESS WORLD

PRATTS RADIO

1070 Harrow Road, London, N.W.10
~Nr. SCRUBB3 LANE Tel. LADbroke 1734

AMPLIFIERS. College gen-
eral purpose units, Model
ACIOE 0 watt 4 valve Unic.
Neg. feedback. Separate
mike stage, separate inputs
for mike and gram with twin
faders. Tone control. Com-
plete in case with chrome
handle, £9/9/-.

———

MODEL ACIOE £990
Model ACISE, 6 vailve unit with output of 184 wacts.

Push-pull
output with® eedback over 3 stages. Separate mike stage. Inputs as
ACIQE. Complete in case with chrome handle, £13/19/6.
Model UI0E. 6 valve unitfor DC/AC mains. Spec.as ACIBE. 10 wares
output withi eedback over 3 stages. Separate mike stage. Complete
in case with chrome handle, £11/15/-. All above have outputs to match
3,8 or 5 ohm speakers and are ready for immediate use. Finish,
Blue stove enamel. input volts average .003v mike, .3v gram. No
pre-amplifier required.
Model AC4C, AC or U4C AC/DC
3 valve amplifier chassis for records or
radio. 4 watts output to 3 ohms, £5/5/-.
AW prices include carriage—Stamp for
list. The above are as supplied to clubs,
schools. hosopitals. factories, ete.
SPEAKERS. Stentorfan, 24in., 15/6 ;
Sin., 17/6 ; Plessey, 8in., 11/9 ; 10in,,
<l;1/6. Truvox, S:vi.. 10/6 ; ! }6
oodmans, Sin., 6 ; 8in., 16/6 ;
MODEL AC4G 105:- 130/-. Roia, 3in../ 16/6 ; 8in., 24/-;
10in., 30/- ; |2in. (G.12), 130/-. Mains En., 700 ohm field, 10/~ (all
less oftransfr.).
TRANSFORMERS. EH.T. 2.5 Kv. 4 v., 4 v. C.T. (for YCR97).
Tested I5Kv.,28/6. 2x350v.90 mA.6v, 4a.,5v.2a.,18/9. Filament
{inpue 230 v.), 6 v. 14 2a.,5/9; 6v.3a.,8/6; 12v. [{a.,9/6; 4v.4a,
9/6 Output 6V6 to 3 ohms, 3/11 ; 6V6 P/P to 3, 8 or |5 ohms, 18/,
Midget 154/354, 4/2.
VARIABLE CONDENSERS. 2 gang Midget .0005, 4/3 ; 3 gang
standard size, .0005, /9. Solid dielectric, .0003, 3/4 ; .0005, 3/4.
Presets 50 pf., 4d. ; 140 pf., 300 pf. or 500 + 100 pf., |/ ea.
CONDENSERS. 500/550 v, C'b'd.,, 4 mfd., 2/9; 8 mfd, 3/3;
8-48,4/9; 8+ 16,6/-; 8 mid., 2/4; 16 + 16 mid., 4/6 (all 450 v.).
.0001/2/3/5, .01, .05, .1, 350/350 v., éd.
All goods new and unused.
CW.0, or CO.D.

e Y

Nearest Tube, Kensal Green.
Post free over £1.
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The books listed below are obtain-
able at all leading booksellers, or
direct from the Publishing Dept.,
Dorset House, Stam ‘ord Street,
London, S.E.l. Write for complete
Radio Book List.

ASSOCIATED

ILIFFE

TECHNICAL BOOKS

WIRELESS DIRECTION FINDING

4th Ed. R. Keen, M.B.E., B.ENG (HONS.), A.M.I.E.E.
This manual treats the subject comprehensively
and supplies a wide range of bibliographical
references. New material in this edition deals
with systems of navigation using the hyperbolic
grid and the application of the Principle of Least
Squares to the plotting of a wireless fix, and
systems of direction findingswhich employ special
methods of presentation, including automatic
systems.

1,059 pages. 630 illus. 45s. net. By post 45s. 9d.

RADIO DATA CHARTS: 43 Abacs for
Receiver Design Calculations

5th Edition. By R. T. Beatty, M.A., B.E.,, D.SC.,
revised by J. McG. Sowerby, B.A., GRAD.L.E.E.
Covers the most frequently recurring problems,
the answers to which provide most of the data
needed for the design of radio receivers.

91 pp. 7s. 6d. net. By post 7s. 11d.

SHORT WAVE RADIO AND THE
IONOSPHERE

By T. W. Bennington. A new edition of “ Radio
Waves and the Ionosphere.” This practical book
shows how existing ionospheric data can be
applied to problems of short-wave transmission Il

and reception.
138 pp. 10s. 6d. net. By post 10s. 10d.

"ADCOLA"

Reg. Trade Mark

SOLDERING

oy

" Reg. Deslgn 860302

Designed for Wireles Assembly and Maintenance.

SUPPLIED FOR ALL YOLT RANGES FROM 6/7v. TO 230/50v.

The three Adcola Models cover the requirements o the

Television, Telecommunication and Radar Engineers
and assure thorough ointing,

fin. dia. Bit. Standard Model —~ 22/6
4in. dia. Bit. Standard Madel — 23’-
#in. dia. Detachable Bit— — — 30/-

Patented 'n England and Abroad.
Snle Manufacturers

ADCOLA PRODUCTS LIMITED

CAXTON STREET WESTMINSTER

ALLIANCE HOUSE,

LONDON, S W.I. Tele MACauiloy 4272

INSTRUMENTS

15¢/sto100me/s

-IN 9 RANGES - - -

- AUDIO . . _ .
- - RADIO . _ .
- - - TELEVISION .
AF. RF. SIGNAL GENERATOR TYPE K3

meetethe need of those requiring a good instrument for routine tests, measure-
ments or experimentrs on amylifiers, Radlo, Television or othe 1 electronle ap-
paratus. @ A clear 8in.scale,foreachrange, with only the one in use visible,
eliminates the confusion se often encountered in multi-range instrumenta.
® Individual Qalibration. 1% accuracy. @ C.W. or M.C.W. (400 cfs)
on H.F.ranges @ Output unattenuated—2 volts, variable 1nd

Step (ttenuation to 2 uV,also 20 volts variable on A.P. R g a. 14 Gns

Send for Leaflet, LIST Pkl E .

ALTAIR INSTRUMENTS JLONDON sT. w1,

i/ . RELAYS

AND

KEY SWITCHES

LARGEST EX-GOVT. STOCK
IN GT. BRITAIN

Types 600-3000 Relays — Siemens High Speed
Also A. C. 250 volts 50 cycles

Uniselector Switches, Telephone Switch-boards Telephone Components.
Plugs, Jacks, Hondsets, Co-Axiol Cables — Government Contractors

JACK DAVIS (RELAYS) LTD. (Dept. W
30 PERCY STREET, LONDON, W.I

2 Phones t MUSeum 7966, LANgham 482

RADIOMENDERS ' LIMITED
FOR SPECIAL TRANSFORMERS AND REWINDS
We specialise in
AMATEURS’ WINDINGS, TRANSFORMERS

ALL TYPES, CHOKES, PICK-UP COILS,
INSTRUMENT COILS, Etc.

Highest workmanship Good Delivery

RADIOMENDERS, LTD.

Television & Rad.o Apparatus, Transformer & Coilwinders.
123-5-7 Parchmore Road,
THORNTON HEATH, SURREY
LIV 2261. Trade enquiries invited. Established 16 years.
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There is only one Portable Pattern Generator

that will give you the B.B.C. wave-form on all channels
between 40-70 Mc/s out of viewing hours . . .

There is only one Portable Pattern Generator
which enables a T.V. receiver to be installed or serviced

with complete confidence that no further adjustment
will be needed . . .

There is only one Portable Pattern Gemerator

which will enable every minute of a service engineer’s
time to be used profitably . . .

KFind out more about the

-~ MURPHY T.P.G.11

before you buy any other make—remember that it is not
first cost that matters, but time saved on servicing and
installation work over a period of years.

For further details and appointments for demonstrations, telephone TUDor 5277

F.

65,

LIVINGSTON

HOGG

Specialists in high-grade instruments for the communications industry

BARNSBURY STREET, LONDON, N.1

95

DEPT. W.W.

Tel.: MUSeum 2453

Shop hours : Monday - Friday 9—5.30.
FULL MAIL ORDER FACILITIES.

Saturday 9—1
Please add postage

18 TOTTENHAM COURT ROAD, LONDON, W.I

Tel.: MUSeum 4539

RELAYS oo

NEW ARR.VALS:

D.C. COIL RESISTANCE

3,000 TYPES: |.9 ohms to 42,000

ohms.

100 ohms to 9,200
ohms.

ALSO LARGE STOCKS OF
DOUBLE & TRIPLEEWOUND
ANJD SLUGGED COILs.

600 TYPES :

CONTACTS

3,000 TYPES : up to B sets.
600 TYPES : up to 4 sets.

3,000 TYPES : Make (M), Break (B),
in Twin-silver, Twin-platinum, Dame-
sliver (2 amp. , Tungsten (5 amp.),
and Flat-silver (8 amp) Change-
Cver (C), in all but Tungsten : Make-
Before-Break (K;, In Twin-siiver and
Twin-piatinum.

600 TYPES - (M), (B), and (C), In
Twin-silver and Twin-platinum.

SIEMENS HIGH-SPEED RELAYS
3,400 OHMS D.C. RESISTANCE

TRANSFORMERS

L.T. TRANSFORMERS
4v.2a.Tapped Pri. ac
4v.8a.

. SR
5v.3a. - e -
6.3v.1.6 A. Tapped Pri.

8.3v.3A. .. .
12v.1A.

MAINS TRANSFORMERS
300-0-3(0v.60mABV.2A. 5 BV.2A. ...............
Elstone M'1,MI 250-0-250 v.60 mA, 5 v.1.0 A. 5 v. 2 A. .
250-0-500v. 10 mA.6.3v.9A,4v. 1A.

330-0-350 v. 100 mA.8.3v.4 A.,5 V.3 A, ...
Elstone MT/100EA. 350-0-350 v. 100 mA, 0-4-6
350-0-380v. 180 mA,6v. 6 A, Bv.3A, ... .............0 .-
350-0-350 v. 2350 mA. 6.3+v." A, 0-2-6v.24A,4v.8A,,4v. 3A.
Elstone MT 9, 300-0-300 v. 250 mA,6v.6 A.,6v.3a..5v. Ja.
4KV3mA, . 2v,2a.,0rdv., LA . il
BKV. JmA. 2v.2A.0r4v.1A.

L.F. CHOKES.

20Hy 10mA. D.C. Resistance 1000 ohms.

10Hy 75mA ” ” 150,

10 Hy 10" maA . b B N L

20 Hy 60 mA ™ i 500 ,,

50 Hy 20 mA 0 . 1000

50 Hy 30mA i 1000 ) o e

15Hy 150mA . . 200 . MR e N ..
5Hy 250mA " 80 .,

AUTO TRANSFORMERS

2201230 v.—110/113 V 40 Watts

220/230 v.—110/115V. 75 Watts .. ... ... .iiiiiiiiiiiaann

220/230 v.—110/115V . 100 Watts

OUTPUT TRANSFORMERS
Wharfedale OP3 30, 60, 90: 1 Ratio

By Type P 30.45,60,and 90.1 Ratio ..........o..ooonnn
P GP3 12, 18, 24, 30, 36, 48, 60, ard 2
5 Universal 20, 30. 40,60 and 80:

W.12 15,22, 45 1 Ratlo .

"
Qualitv 6VAto3orlbobms .. ........
20 W. 6K ohmz P to Plate to 3§, 7 or 18 ohms
20 W. SKohmsPtoPlatetod}, 7 or 15ohm= < -
20VW. 10K ohmes Pto Ptateto 3] 7or18ohme ...,...
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This Month's

G2AK ™", ycins ™~ G2AR

POWER TRANSFORMERS. 620/550/375/0/375/550/620 v. at
200 mA. plus 250 mA. at the 375 v. taps, Two separate windings for
rectifiersof 5 v.at 3 a. each. Primary230v. 50 ¢c. Rated at 278 watts.
Qur price, 39/6, carriage paid.

HEAVY DUTY L.F. CHOKES. Fully potted. 30 Hy. 100 ma,
150 ohms (Weight 141b.). Price 13/6. 20 Hy. 126 ma. 100 ohms
(Weight I4ib.). Price 15/6. 30 Hy. 150 ma. 150 ohms (Weight
I18Ib.). Price 17/6. All transformers are carriage paid except to
Eire, for which we must ask for 5/- extra,

SPECIAL OFFER, Four 807 valves for £1.

RECEIVERS TYPE I8, Covers 6-9 mcs. and age for battery
operation. New condition. Complete with four valves. Only
17/6 each.

TWIN FEEDER. 80 ohms, 5d. per yd. Twin Ribbon Feeder,
300 ohms (heavy duty), 5d. per yd. Co-ax. Cable, %in. dia.,
70 obms, 8d. per yd.

Postage on above feeder and cable, l/6. any length.
TRANSFORMERS. input 200/250v in |0v. steps. Secondaries,
500, 500v,120ma, 4v 3'SA c.t., 4v 4a c.t., 4v4Ac.t. and |0v |A. 4v can
be connected to give 6v if rcqulred Beaunful job, not pitched-in
junk. OQur price 30y-, packing and carriage |/6.

SMALL FILAMENT TRANSFORMERS Input 230 v. Output
6.3 v. Tapped at 4v. 1.5 amps. Price 7/6. Postage 9d.
MICROPHONE TESTER. In smart teak case 7% 5" 5%, con-
tains three jacks, mike transformer, terminals, sockets, etc., with
0-10v rec:lﬁer-:ype meter, 1,000 ohms per volt. 17/6 plus 1/6 post
and packing.

500 MICRO-AMP METERS, scaled 0-600, 5/- each.

POWER TRANSFORMERS. 320/320 130 niA, 6.3 v. 5a. C.T.,
5v.3a.Primary 200/250 v. 50 ¢. Drop through type, 22/6, post /6.
VIBRATOR PACKS. 6 v. input. Qutput 180 v. 40 ma., fully
smoothed. Price 19/6, plus postage 1/6. 12 v. input. OQutput
300 v. i00 ma., fully smoothed. 19/6, plus postage 1/6. AH packs
are tested and sent out in working order.

PLEASE PRINT YOUR NAME AND ADDRESS.

CHAS. H. YOUNG, G2AK
Al Calters to 110 DALE END, BIRMINGHAM
Phone : CENTRAL 1635.

Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM
Phone : MIDLAND 3254.

THE IDEAL MICROPHONE
Fon
TELE-COMMUNICATION

M o D E L Designed anfl developed essentially for G.P.O.

hand-sets, with mobile tele-communication and
P.A. work in view, LUSTRAPHONE Model C 51
is fast es:abllshlng itsell wherever a good micro-
phone is called for. It provides maximum
intelligibility at ex:reme range and under adverse
MOVING-CO_IL conditiors, and |5 used extensively by Broadcast
MICROPHONE Engineers and others needing quality and depend-

BY ability. Available as insert unit, or complete hand
instrument. Data sheet on request.

LUSTRAPHONE . ssmartione ure,

ELECTRONIC INSTRUMENT
METAL CASES and CHASSIS

and General
2 SHEET METAL WORK

CHASE PRODUCTS (Engineering) LTD.

27, Packington Road, South Acton, London, W.3.
Tel.: ACOrn 1153/4.
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—MIDLAND INSTRUMENT CO0.~

FOR GOVT. SURPLUS STOCK ETC.

MAINS TRANSFORMERS. Input 200-220-240 v. 50 cycles l-phase, tapped output
giving 3-4-5-6-8-9-10-12-15-18-20-24-30 v. at 2 amps., rior job, with terminati
data, new boxed, 20/-, post 1/3. L.T. RECTIFIERS, aclenjum, D.C. output 12 v.
1} amp., sultable for use with above trunsformers, will eharge 2 to 12 v. battery,
new unused, 7/6, post 7d. WAVEFORM GENERATORS TYPE 30, Includes b valves,
VR65 (2), 6V6G, VR116, VR34, Alsovari coils istorsand conds. ,
ete. chaasismounted withside protection, new unused, 12/8, post1/-. IMMERSION
HEATERS, water or other liguids, 230 v. 500 watts, fitted high-grade thermostat
which cuts out at 80° C., and in at approx. 3 degrees less, 1{in. dia. hole flange
mounting, superlor make, new unuéed, 12/6, post 1j-. MOTOR GENERATORS
TYPE 72, these can be converted in 2 few minutes to an eflicient se wing machine,
etc.,motor, fitted 3/16in. shaft ,standard base mounting, approx. 7in.long by 3in.
dia.,200/250 v. A.C.,new unused, with datafor converting, 15/-, poat1/6, precision
turned brass v-pulleys to fit above motors, 3in. dia., 2/6 extra, motors converted
and fitted pulley, 20/-, post 1/6. TELESCOPIC DINGHY MASTS, extend to 7jft.,
base }in.tapersto 5/16in. dia.,sultable for aerials, microphone stands, fishing rods,
etc.,weight 6 0z., new unused, /-, post 6d. AUTO TRANSFORMERS, 1.6 kVA.,
230 v. 50 cycles 1 phase,tapped for 40-80-110-150-190 v. at 7 amps., new unused,
bargain, 45/-,carriage 5/-. UNITS. Contalnsa 4-section mains suppressor, 10 H.,
80 m/A.smoothing choke, 10 mfd, 450 v.d.c.surge-proofelectrolytic conds.,400 plus
400 ohm 2-pole make vrelay, slug at armature end, twin seienium relay rectifier,
plate mounted, nsw-unused, bargain, §/-, post 1/-. MICROAMMETERS 0-100
2jin. scale, flush panel mounting, new boxed, 30/-, post 6d. MICRO SWITCHES,
4 different patterns, new unused, 5/-,post 7d. MOTORS fitted enciosed centritugal
fan blowers, 24 v. A.C./D.C., or 12 v. with less eflect, new unused, 7/6, post 104,
TELEPHONE SETS, lats of 2 bined microp) and teleph 251t twin
connecting flex; provides perfect 2-way communication,self-energised (sound power)
nobatteryrequired,new boxed,7/8,post7d. A.C. BELLS,single dome withenclosed
mechanism, suitablefor 230 v. A.C. mains, new unused, 2/8, post 7d. SATCEWELL
THERMOSTATS, oven type, 250 v. 13 amp. A.C. or .1 amp. D.C., variabie setting
knob, 10 to 90° O.,stems 12in. long, flange fitting, new unused, 25/-, post 10d,
WINCHES! or hand operation orcan be motorised, geared 187.5 to 1, triple stranded
steel cablesextend to 6ft., ¢in. dis. bar support,cables fitted shackie litts 12 cwt.,
supplied less handles, new unused, 30/-, post 1/6.
Send 8.A.E. for a copy of our new 29-page lists ; contains many fresh items.

MOORPOOL CIRCLE, BIRMINGHAM 17.

Tel. : HARborne 1308 or 2664

WANTED
SURPLUS

All types of receiving and transmitting valves.
Regulator, control and special purpose valves.
Radar Units and Accessories,

Receiving and transmitting equipment.
Cathode Ray Tubes.

V.H.F. and S.H.F. valves.

Wave guide sections and pieces.

Centimetric instruments and equipment.
Klystrons and magnetrons.

Test Instruments and Laboratory Equipment.

Large or small quantities.
Details to Box Office No. 7010

WANTED

CONDENSERS Silver Mica’ Tubular * Mansbridge
GCRYSTALS American - British
HEADPHONES idigh and low impedance i
METERS Thermo * Moving Coil * Moving iron

PLUG & SOCKETS All types
RESISTORS Carbon and wire wound
VOLUME CONTROLS Carbon and wire wound

We hold large and comprehensive stocks of new components
and units, both Governmant and Manufacturers’ Surplus.

Your specific requirements are invited
Wholesale and Export only.

ANDERS RADIO LTD.

167, HAMPSTEAD ROAD, LONDON, N.W.I
EUS.: 1639 EST. 1928
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Wireless

Rate §/- tor 2 lines or iess and 3/~ lor every adMtional
line or part thereo!, average lines § words. Box Numbers
2 words pras /-, (Addressreplies : Box 0000 ¢/o ** Wireless
World,” Dorset House, Stamlord $t., London, S.E.1.) Trade
discount details avallsble on application. No respoasibility
accepted for errors.

WARNING

Readers are warned that Government surplus
components which may be offered for sale
through our columns carry no manufacturers’
guarantee: Many of these components will have
been designed for special purposes making them
unsuitable for civilian use, or may have de-
ieriorated as @ result of the conditions under
vhich they have been stored We canno
1der take to deal with any complaints regardin

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS
NIVERSAL ELECTRONIC PRODUCTS, 36,
Marylebone High St.. London, W.1. Wel-

keck 4058,
SPECIALISTS in the design and manufacture
of high fidelity reproducing equipment from
5-100 watts tor domestic or industrial purposes.
Our new twin channel amplifler (type U.E.57).
with independent bass and treble outputs. pro-
vides the most satisfving standard of reproduc-
tion we have yet experienced. It is now being
demonstrated in our showrooms daily (we close
‘Thursday 1 p.m., Saturday 4.30 p.m.), and we
invite those who seek perfection from recorded
music to hear this superb instrument. We also
offer tuning units or complete chassis designed
and constructed to individual requirements.
-watt high quality ampiifiers, bass and
treble boost; £12/10; lists.—Broadcast
& Acoustic Equipment Co.. Ltd., Tombland.
Norwich. f00865
ERNARDS, makers of television, radio.
amptifier equipment, available for early
delivery; television time-base chassis and E.H.T.
supp? combined, 5 valves, completely wired,
tested, unlg new components used; £7/12/8.
BERNARDS. 12, Chelverton Rd., Putney, Lon-
don. S W 15. Put. 7538. 0097
HARLES AMPLIFIERS, Ltd., are now able
to produce amplifiers, radlo units and
electronic equipment to specification; enquiries
invited for development work and for short pro-
dul‘nfi?é‘ runsiKCharles Amplifiers, Ltd., 40. Ken-

58 .. W.10, 0173

ROUGHTON quality amplifiers, 10-12watts,

for 3. 9, 150chm speakers, p.p. output
couples to pre-amp by extension cable for a tull
range of bass and treble control, complete with
top cover; £26/10; packing crate £1/5 return-
able, carriage pald.—C. Steward, The Glen,
Broughton Rd., Hadleigh, Essex. . [5799
NEW amphfier by Midland Radlo Coil Pro-

ducts: The Symphonic Seven High Fidelity

portable, seven watts of high fidelity reproduc-
tion in highly portable form full bass and treble
tone controls, 2-stage N.F.B.. high gain; price

£10/15/6.—For full details of this and other
amplifiers and radio feeders address a post card
to 19, Newcomen Rd.. Welllngborough, [5618
OUR model SL.35 radlogram chassis is now

available; a 5-valve all-wave superhet,
complete with valves and p.m. speaker. large
fully illuminated glass dial in attractive colours;
aerial tested ready for installation: really re-
markable value at £12 with 8in speaker, or
£12/10 with 10in speaker: 2l.d stamp for illus-
trated leaflets; trade enquiries Invited.—Bayly
Bros., 46. Pavilion Drive, Leigh-on-Sea, Essex.
C.J.R. ELECTRICAL & ELECTRONIC DE-

VELOPMENT. Ltd.. Hubert St.. Birming-
ham. 6 (Aston Cross 2440). the Midlands
specialist manufacturers of high fidelity sound
reproduction equipment, for the world-famous
Wwilliamson amplifier and associated accessories

including tone control .stages, loudspeaker
crossover units. distortionless _contrast ex-
panders and radlo feeders: send for details and
prices. 0105
ELRAD ELECTRONICS, 70, Church Rd..
Upper Norwood, London, S.E.19.—De-

signers and manufacturers of Telrad quality
amplifiers; established as the most outstanding
value in high-quality amplifiers. thanks to
faithful 1eproduction at unrivalled oprice,
these unique amplifiers are the first choice
of the enthusiast; bullt to satisfy the dis-
criminating ear: bass-and’ treble independent
controls, providing widest possible variation to
suit all recordings and varying acoustic proper-
ties of one room with another: £18 complete,
full details on request.—Write, call or ‘phone
Livingstone 4879, . 10019
ONNOISSEUR'S receiver, acclaimed by 1ts
~ users as the finest receiver for the enthu-
siast and_the only one with the following facili-
ties: 9-1,500-metre, world-wide results on highly
sensitive 10-valve receiver, comparable with any
good communication set, or by change of switch.
maximum_fidelity reception of local stations on
non-superhet recelver with high quality 2-PX4
gush-pull amplifier incorporating all refinements,
ass and treble tone control (bpost to cut),
whistle filter and gram input, etc.} bssis rebuilt
RI1155; write for details or call for demonstration.
FEEDER units as above, or use with external
high-quality amplifiers; R1155 speczialists, re-
ceivers repaired and re-aligned, aiso modified as
above, or to your requlremenf.s: R1155 circult
and values 2/- post free.—R.T.8., Ltd . 5. G
stone Rd., Wimbledon, S.W.19, Tel. Lib. 3303.

World Classified

97

Adveriisements

SCREENED

—and hermetically
sealed in otl .. .!

REDUCTION of field
40db at 50 c/s.! These
are the figures for the
Type HS-MU sealed
transformer shown
above, and are typical of
the advantages that these
Partridge potted trans-
formers bring. Apart
from enhanced electrical
efficiency, their per-
formance is consistently
maintained under all
climatic conditions by
reason of the permanent
hermetic oil seal.

L 4

All Partridge Precision
Components (both stan-
dard and ¢ To Specifica-
tion *’) are now available
as hermetically sealed
units.

*
Fullest detailsgladly sent on request

PARTRIDGE

TRANSFORMERS LTD | )

ROEBUCK ROAD, KINGSTON BY-PASS
SURREY
ELMbnridge 6737-8

TOLWORTH
Telephone :

NEW RECEIVERS AND AMPLIFIERS
ILLIAMSON amplifier from £15/10 to exact
specification, also a revolutionary new 20w
amplifier with two d.c. stages, of exceptional
high quality, tuning units, etc.—For detalls and
demnonstration write or 'phone A. S. Colman. 1.
St. Stephen’s Gardens. W.2. Bay. 3661, 16117
ELEVISION receiver, built to special order of
client moving to Scotland; selects three pre-
tuned channels; many other special features;
uses 9in tube but could be changed to 12in;
brand new; highest offer secures.—Write for
details to J. Mort, BCM/HIFIDEL, W.C.1. [6142
ANY people strive after quality reproduc-
tion but in most cases the price of asso-
ciated equipment makes this impoOssible; how-
ever, with the R.T.M.C. Willjamson amplifier
you can attain your ideal at a reasonable price
as superb quality ¢an be obtained with reason-
ably priced speakers and pick-ups and there
is no need to use expensive apparatus; the
R.T.M.C. e now world-famous
which incidently cannot
is still pre-eminent in
its class) is still the best reproducer you could
possibly buy and before purchasing a quality
reproducer we invite you to hear the Williamson_
but it must be a R.T.M.C. model; superb quality
parts only used with outstanding finish and
results; many have tried to equal the William-
son and extravagant claims are made but seeing
and hearing are the best advertisement and
we therefore offer you the opportunity of coming
to actually hear the R.T.M.C, version of this
wonderful amplifier which is superlative in its
class; you are, however, quite safe in ordering
by mail and the results obtained will astound
even the most critical; 7-valve mode! £23/10,
9-valve model with built-in pre-amp £28/10 (ex
covers); tuners, etc., supplied; write for details
(3d stamp) to—R.T.M.C. (Ealing), Ltd., 141,

Little Ealing Lane, W.5. Tel. Ealing 6962.

RECEIVERS, AMPLIFIERS—SURPLUS
AND SECONDHAND
DDYSTONE 680 as new, maker's guarantee
expires Feb. 1951; offers.—Box 6781.
DDYSTONE 358X, 150xc/s, 3lmc/s, ex-
W.D.: £12/10, or nearest offer.—Box 7152
-VALVE radiogram chassis 5 W.B. 10w P.P.
output, E. speaker; 10gns.—13, West Vale,
" [6026

1

Filey,
R1155, as new, in orig. case, with power pack
and speaker; carr. paid; £10. or nearest.
—Box_ 7150. 158
HILIPS P.C.R. communication receiver, with

ac power pack, £12.—31, Alexander Terrace
Douglas, I.O.M. 16139
OMPLETE 30-watt amplifier, 4 K.T.6bs in

-~ parallel push-pull switching for mic. graimn.
or radio, £18/10.—Mit. 3668. (6096
OUND sales 456 amplifier, P/P PX4bs. 5
watts 3 db. 20c-20kc: offers.—Waters, 152,
Stifford Long Lane, Grays.- Essex, 020
.R.L. double conversion recelver with 19
spare valves and 350 watt auto-t;fms-

former, little used; offers.—Box 7153. 6167
AMMALUND, super pro, as new. complete
with power unit and speaker, £40.—

Philbey, 219, Ilford Lane, Ilford 0285, Essex.
RIX amp. with speaker and extra speaker,
mic and chrome stand. type U, 200-250v:
£25-£30 new.—Apply Horse & Groom, Cam-
bridge. [6150

ALLICRAFTER BC614 speech amplifiers

complete all tubes, perfect condition; £18.
BENDIX BC221 frequency meters, complete,
gerfect: £25. I
CR 522 frei.nloo-lss mes. complete transmit-
tesr/receiver new condition with all tubes;
£

0.
TUNING units, types TU6 to TU26B, new with
covers, 12/6. BC610 tuning units. P.A. coils and
spares available, WS19 Mk Il1 and installation
kits, spares, etc., large quantities.
EXPORT enquiries for ex-Govt. American
spares promptly attended.
McELROY ADAMS MFG. GROUP, Ltd., 46,
Greyhound Rd., London, W.6. Tel. Fulham
1802. Cables. Hallicraft. London. 94
DDYSTONE model 85750, new
Chancery 8720, 10.30 2.m.-4.30 F. W.
Thompson, 37, Chandos Court, The Green
Southgate, N.14. (6104
R.O. Rx's from £12/10: some coils now
available; also in stock, AR88, ART77E,
BC348° CRI100, S27, SX16, etc.—Requirements
please to R. T. & I. Service. 254, Grove Green
Rd.. London, E.11. ey. 4986. 0053
V AC high quality amplifier and feeder unit
3 w.h. 6V6 P.P. output, 2 chassis, black and
chromium; £15/15, guaranteed; 7v AC/DC
radiogram chassis, 3 w.b. P.P. output, illumina-
ted glass dial, guaranteed. £12.—Box 6779.
AYNES radiogram, complete in cabinet;
two R.F. tuner unit; 14-watt amplifier
with PX.25 valves; Garrard auto-changer;
crystal pick-up; Goodman's 12in speaker on
ceparate baffle; spare valves; also Williamzon
amplifier and pre-amplifier and tone control
unit.—Box 7154. 6169
OTT Philharmonic 30v receiver in magni-
ficent cabinet with llightwelght auto-
changer. many refinements, complete with ser-

{ vice books, etc.; this receiver is considered the

| trimmers untouched.

world’s finest domestic radio and was purchased
regardless of cost; Voight domestic and H.C.
sPeakers, twin units, Lowther amplifiers; a first-
class high fidelity system; AR88D with speaker,
in mint condition; offers

| wanted; s.a.e. for full details.—Hampshire, la,

Thornton Hill. 8.W.19. Tel, Wimbiedon 6718,
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RECEIVERS, AMPLIFIERS—SURPLUS
AND SECONDHAND
.C. 967a U.S. Army recexver. S wavebands,
2/20 mc/s, 9 valves, A ciilg
can be used for D.F.—L.V.P
utton, Surrey. G

16é

etc; vernter tunin
Stanstead Hotel,

EST offers (1) Phillps 1947 5-valve A
W.B. mode], unavailable England, (2)
Decca FFRR head (low impedance), (3) Decca

case for Garrard autochange unit.—Box 6353,
NGLISH electric mode! 1550 televisor, 15in
tube, superb results, less than 50 hours
use. gladly demonstrated in Bury district, SO
miles irom Sutton Coldfield; offers over 85%%8—-

X 6774.
ATIONAL HRO seven sets coils AC power
pack, complete with 12-inch Vitavox high
fidelity speaker and fitted oak stand (optional);

best offers over £45 (forty-five pounds) =
Pritchard, 55, Aldhelm rescent, Hawthorn.
Wilts. (6068

BATTERIES

ALTON'S OF WOLVERHAMPTON offer

Ni-Fe accumulators. |
ONCE again we have been fortunate to secure
a limited number of these famous accumulators;
all are new and have never been filled with elec-
trolyte, but are slightly externalt solled due to
storage; voltage, 2.5 (2 cells), 15 A.P.H.
Act. size 2l,inX2lhinX8in deep.
LIST price over 50/-; our specxalcgnce
llngpa%(lng and carriage, 12/6 ea

5
WALTON'S WIRELESS STORES, 203, Stave]ey
Rd.. Wolverhampton. oo
NEW DYNAMOS, MOTORS, ETC.
EW motor-alternators 1,500 cycles, 80v, 25a.
—B.E.R., 69, Church Rd.. Moseley, B.rm-
ingham 61

ATTERY chargers, 4 models, 2-6-12v, 1-2-4
amp D,C.; any mains voltage; also larger
types special transformers, chokes. test gear. in-
terior car heaters, etc,—The Banner Electric
Co. Hoddesdon Herts 0122
NETTE rotary converters, 200/
250 volts d ¢, 1n;t>ut 200/250 volts, 50 cyc‘es
a(fézgu put at 300 watts. new.

mclud-
3 for 3

types of rotating electrical maanery up
to 20kva available, including rotary con-
verters, rote?r transformers, motors petrol and
diesel-engin: generating plants, alternators
and d.c. generators. We are also in a position
to quote for power transformers; as actual
manufacturers we will be glad to quote for any
quantity for home or export.
DIESEL Electric generating plants, 3kva, 230v
with push-button remote control, starting equip-
ment, ready for use: £195.
ROTARY transformers, input 20v d.c..
6.5v d.c. and 300v d.c., permanent magnet field,
20/- ditto, input 28v d.c. .20Cy. 70ma
d.c. 'output, emergised fleld, 35/-; ditto. input
lzvd d.c., output S500v, a d.c. energised
fiel
ETROL electrlc generator plants, comprising a
J.A.P. No 2a single cyl. engine coupled by vee
rope drive to an alternmator, giving an output
of 230v. 50 cycles, 400 v.a., with scveened igni-
tion and filtering on f:enerat.or eminently suit-
able for operating television and radi» on farmr,
etc., price £40: such plants can be supplled
with various outputs, a.c. or d.c.. for other
appllcatlons
'HAS. F. WARD. Lordscroft Works Haverhlll
Suﬂolk Tel 253 0039

DVNAMOS. MOTORS ETC.—SURPLUS

ND secar’muAND
ALRADIO DC/ .C. convert type 230-
200; 200 watts. 75 cycles, unused £11. ?6%3)8(

outputs

IGBTING plants; please note items 1, 2 an

3 are not surplus but current products ol
well-known British manufacturers.
ONE alternator, 330/1/50. 3kva, belt driven by
Petters vely latest type diesel engine, governor
control, f energised, voltage control, starter
handle or press button, also by remote control,
1 press button start and stop unit supolied, extra
units su é)lied, complete with H.D. starter
battery and charger; cheap to run; engine covered
by Petters lnspectlon service stmng. asting job;
tested on full load; supp. lied ready for use, £195
delivered; second nt with ~Petters latest
djesel engine, Shp. 1.500 rpm, direct coupled to
alternator, 2.5kva, 230/1/50, self energised, volt-
age controiled, handle or press button start.
main switch and fuses, voltmeter, tested on full
load; £135 delivered; starting battery extra; only
a few at this price; covered by Petters inspection

rvice
230/1/50 ALTERNATOR, 400va with volt reg..
self energised. clock or anti-clock, 3,000 rpm,
44 cy~'es at 2.500 rom, sultable te'evis‘on. etc :
£18/10 delivered; 12 and 24v chargingfi and
lighting sets. new or used. example. Chore Horse,
32v 1la. 4-stroke, air-cooled, dynamo, self{-start,
ammeter, auto cut-out, Fleld reg. terminals,
cheap to run, new, unused; £20 delivered; used,

£14,
ONAN 24 or 30v 1. 22!:;' self start, tested, used

NE unused. unfilled. uncharged. 6v bat'pr'e<
72, 85, 110-125, 23 plate and 200 amp/hr; £2-£6
delivered; descriotive p"lce list; send P.C.
engmes. 1.2 and 3%hp:

HEAVY flexible rubber covered cable, 100amp.
2/- yd. heavy dutg sliding res. charging and rec-
tifying equ‘pment; no catalogues or lists (ex-
cept 6v batts.); please state exactly your require-

ments; see disolayed ad., page 100, for
rectiflers. tnclud'ng jusc available new hlgh-
voltage disc, E.R.T,

TERMS. c¢.w.0., pro torma invoice, or c.o.d.
(post goods onlv).

PEARCE. 66, Great Percy St.. W.C.1. Near
Angel, 10014

1

WIRELESS WORLD

WHAT THE
HARTLEY-TURNER SPEAKER
IS REALLY WORTH

Itls nearly two yearssince the 215 speaker wasintroduced
tothe U.3.A. Now, of course, it is the choice of the man who
teally understands music, and we have had many hundreds
of testimonials tell'ng us us what a good apeaker it is.

In general Amerlcap speakers are of a higher quality of
performance than British and we set ourselves a tough job
in putting over the 215. Takiug a very fair average of the
opinions expressed about the Hartley-Turner—not getting
too excited about the super testimouiaiz, not getting
depressed when a man doeen’tsayepough—we find a general
opinion that the 215 is better than most Americap twinand
triple units,coaxial or otherwire.

‘The 218 is bracketed with whatis usually considered the
best American coaxial, and that speaker coste §165. The
price of the Hirtley.-Turney in the U.8.A. is $40, and there
you have the simple reason why we bave ‘* made good.”
In their opinlon we ofier a performanceas good as their best
atabout a quarter of the price.

In Britain the price of the 215 1s £§. but it wopld still be
cheap at €25 in terms of performance. In a world of rising
coats we mee little hope of keeping this price very much
longer. No doubt you would still think it a bargaiu if we
did raise the price, but why pay more ? In speakersas with
other products price is not always related to performances
apdthose who own the 215 wouldn’t change it for any other
whateverthe price,

8end forfreecatalogueandliteraturetoday. Ouroneand
only Interestis and always has been high fidelity, and we
offera cmpiete service in that feld.

H. A. HARTLEY CO. LTD.

152 HAMMERSMITH ROAD
LONDON, W.b. RiVerside 7387

“You canrely on us”

FOR CLEAN COMPONENTS AT COMPETITIVE
PRICES
IMMEDIATE DISPATCH

MIDGET COIL-PACKS

These are an ideal minjature Coil-Pack
especially suited where space is limited.
They consist of iron-cored miniature coils
for both Aerial and Oscillator stages, bulit-in
Woavechange switch and midget trimmers.
They are intended for an I.F. of 465 Kc/s and
ILF, Transformers type RS/GB 465 (i2/6d.
per pair) are the ideal companions for a
trouble-free superhet.

TYPE “R"
MW/LW/GRAM Ranges
800-2,000 metres.

SIZE : Length 24In. Width 13in. Depth I{in.
TYPE S"
MW/SW/GRAM Ranges
17-50 metres.

SIZE : As Type “R.”
TYPE =C”
LW/MW/SW  Ranges 800-2,000
200-550 metres. 17-50 metres.
SIZE :-Length 3§in. Width 13in, Depth 1}in:
TYPE " R " and S ** each 2§/-, TYPE ‘' C*”
each 18/6 Post 6d.

All  coils

adjustable.
connections

200-550 metres,
200-550 metres,

metres.,

enclosed—All  iron-dust cores
Completely wired, only five
needed to external circuit,

Catalogue with Data, 3d.

RADIO SERVICING Co.

444, Wandsworta Road, London, 3.W.4
"Phope: MACsulay 4155.
77, 77A,Bus ; 28, Tram, Wandsworth Rd. 8,R. Station,
Open till 6.30 p.m,
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DYNAMOS, MOTORS, ETC.—SURPLUS AND
. SECONDAAND

E.DC. -230v D.G. to
230

rotary converter, 200
V. A,C., 180 watts, latest type. as
new, with vo]tuge regulator, smoothing and
silence cabinet_ su. t,ab'e television or radio.—
Cameron, Pro, {6002
NEW LOUDSPEAKERS
BASS reflex chamuers from_£4/7/6; cross gver
units; write for lists.—E.L.R., 342, City Rd.
FC1. Tefm'nus 2303.
BASS Reflex cabinets, beautiful walnut finish,
for all good speakers; stamp leaflets.—
Cabinetware, 1a. Heyes St.. Blackburn. [0090
LOUDSPEAKERS—SURPLUS AND
S CONDHAND
OIGT P.M. umit_in domestic carrier, horn
8 eaker; 5:50 —Box 6960. 6095
T m.c. speaker, AC/DC with home con-
snuctors horn, £15/15; Voigt m.c. pick-
up for auto changer or with own tone arm,
£5; pre-war quality AC/DC motor 78rpm, with
non- ma"neuc turntable, £4; R.C. lifier,
15 atts, unused, £10.—62, Llchﬂeldp
Sutton Coldfield, Warwickshire. 124
TRANSMITTING EQUIPMENT
TR9 transmitter- receners these were for-

mer.y sold at £6 each. the remalnlng
few to bs cleared at 25/-. carriage ga
Stamégrd

THE STAMFORD RADIO Co..

St.. Ashwn-under-Lyme, Lancs.
NTERNATIONAL marine radio transmitter
and receiver, for telephony or teiegraphy,
with motor generator, in perfect condition and
complete with instructions and diagrams; £40.—
For tunher detaxls apply Overhil Engineerlgg

Co., Ltd., Holton Heath. Poole, Dorse 6128
NEW TEST EQUIPMENT
VAILABLE for early delivery, two-beam

L
switch unit, 6 valves, self-contained power
pack, variable switching frequency, p’nvigional
grtoe. £10/14/6, enables two separate traces to be
Is%layed on standard oscillosco
DS. 12. Chelverton m?e Pumey. Lon-
don. Pu S. 0098

7538
ABORATORY equipment, enquiries are in-
vited for various precision electronic
measuring instruments and a quantity of elec-

trical test equipment.—Details and prices on
application to Truvox Engtneering 0., Ltd.
130, Mount Street, 6093
OSCI LOSCOPE and Wobbulator compiete,

formance | fullf:aguaramecd immediate delivery

with

set of s and booklet,
: uercellx_glqugrs k:l x{ur'.herbdet.%ilsl from hg;gi‘lgicrggf
A 0! )
ok e Laboratories. Ltd. Sc%llbesd

TEST EQUIPMENT— SURPLUS ANO

5 5 7secounl-l

model 7, new and u

carton; £14/10.—Box 67335'3d j mak%
NIVERSAL Avo Mmor £5.—Cherrywood,
Sty ecroft Rd., Chalfont St. Giles, Buc{s
NUSED 05clllograph model No, 339 by Cos-

sor; £50.—~Wills, Station Approach,
ALVE tester, in good working order, E.
V , Ltd., Manor Way, Boreham V?oogn

He t 5981
COSSOR D.B. oscilloscope model 339A, blue
tube. as new; £30.—Lugg, Fairyfield, New-

ton Rd., Great Barr, Birmingham, 224, 6084
T YLOR meter, generato: valve tester,
cost £60, unused; best offer over £30.—
Cycle Shop, Queen s Rd East Grinstead, Sus-
11

6

"C.A. U.H.F. signal generator, t: 710-A
covering 370 to 560 mc/s.—. oxypﬁ 1570
Dorland Advertising, Ltd., 18-20, Regent St.,
8. {6129

P osclllator. C.R.Q., microohones,

Graves-
6143

power

o o ﬂ!:sl'tx test.inl\eters lmf;ispeakelisbetc
e, amateur ving un; list awvi le,
53 Hythe RE. Seinda ata a1

Tove,
Avy valve tester, Hunts resistance and capa-
citance anaIYSer B.P.L. R,F. sighal genera-
tor, all in excellent condition; also 230, up-to-
date service sheets; the lot £27. instruments -
separace if required.—L. Wilson, 4, Delph Lane,
{61,

SALFORD sig. gen. 517F, £40; Cossor 339 D.B.
Scope. £30: Marconi TF340 output meter,
£20; Dumont Scope, £20; Avo valve tester, £12;
Marconi valve voltmeter. £37/10; Advance EI.
Sig. Gen.. £16. all as new, carr. extra; many
other ntems ln stock.—Please state requ fements

R Serv1oe.86254. Grove Green Rd..

Lcndon. ‘E. 11 Lew{) (0056
ARGAIN! As brand new! Original export
packing! One Mullard Cathode i‘tay Oscilla-

tor, Type E-800/1; ome Mullard Cathode Ray
Oscillator Type E- 805. one Mu'lard Cathode Ray
Tube Unit, Type B-100; two LTP voltage stabiliz-
ing, oil cooling transformers, output 230v, 1kVA
suitable for use with an input voltage varying
between 190-260v; two LTP single-phase recti-
fier units 230v 50 ¢/s and output of 145v 7a, dc
please write—ATA Scientific Progress, Ltd.
Kensal Rd., London, W.10. [ 144

NEW GRAMOPHONE AND SOUND

EQUIPMEN

TAPE recordings platforms using 2 motors

nd 2 heads, complete with tape and spools;
£10/10 limited num er only.

WARBUR' » 70. Alcester Rd., Mosel

Birm’ngham f’yl

21

GNETIC tape. Emitave Ovpe 65 on 1.200ft
pool, 254-: paper tape, 25/-; blank record-
ing dlscs 12in d/snded 4/6. all from stock; full

Fotﬁqtems &8 (SUPPLIES) L'd 178, Bispha
spham
Rd.. Southp: 'n't Tancs. Tel. 5335
NFINITE baffla comer deﬂectors sclenhﬂcaﬂv
designed acoustic chambers for to 15in
speakers; lists.—Broadeast & Acouqt‘c Equip-
ment Co., Ltd.. Tombland, Norwich, (0064
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GALPINS

ELECTRICAL STORES
408 HIGH ST., LEWISHAM, LONDON, 5.E.13

Tel. : Lee Gireon 03G9 Near Lewishant Hospital

TERYS : CASH WITH ORDER. NO CO.D.
All goods sent on 7 days® npproval against cash.

EARLY CLOSING DAY THURSDAY

DYNAMOS BY WELL-KNOWN MAKERS.
110 volts, | kilowatt D.C, output, 2,300 R.P.M.,
£5/10/0 each, carriage 10/-. A.C. Alternators,
output 85 volts at 24 amps. 75 cycles, 2,300
R.P.M., £3/10/0 each.

CONDENSERS by well known makers, (New
boxed). 2,500 M.FE.D., 50 v./wkg., 7/6 each,
Smoothing Chokes, 3/5 henries at 250 m/a.,
as new by well known makers, weight 7 Ib,,
12/6 each.

BRIDGE MEGGERS by well known makers.
250 v. type complete in feather carrying case,
as new, £12/10/0 each, carriage and packing
7/6. Also a few Wce Meggers for sale, price
on application, 250 volt type.

LARGE RECTIFIER UNITS. Input 100/250
v. A.C., 50 cycles t phase, output 36 v., 20 amps.
D.C. Smoothed, as new, weight 2§ cwt, A few
only to clear, £15/10/0, carriage forward,

SPENCER TURBO COMPRESSOR UNITS |

fitted with a Universal A,C,/D.C. 250 v, 2 h.p,
motor, 10,000 R.P.M., 3 inch inlet and outlet,
c~ndirion as ~aw, €12/10/0, carriage 10/-.
ROTARY CONVERTORS, 24 volts D.C,
input 5J v. Su cycles | phase at 450 watts output,
complete with step-up transformer from 50 to
230 v., £6/10/0 each, carriage 10/-. Condition
as new.

MAINS TRANSFORMERS (new).
200/250v, primaries in steps of 10 v. Output
350"0/350 v. 180 mfa., 63v. 8 a, 5 v. 3 a,, 376
each ; 350/0/350 v. 180 m/a., 6.3 v.42,,5v. 3 a,
4v. 4a., 37/6 each ; 500/0/500 v. 150 m/a,, 6.3 v.
4a.,4v. 4a.,5v.3 a., 42/6 each,; 425/0/425 v.
t60 mfa., 6,3 v. 3a.,63 v. 32,53 a,, 39/6 each.
Car-i-~a oxtra }/6.

ISENTHAL SLIDER W/W, control Dimmer
R isistances, mains voltage, 750 watts, from full
to bjout, 27 6 each, carriage 2/-. CELL TESTING
V/METERS, reading 3-0-3 v. moving coit
movements, by well known makers, 7/6 each.
MAINS TRANSFORMERS (new). All 20/
250 v. primaries in steps of 10 v. Output
350/0/350 v. 300 mfa,, 6.3 v.82.,63v.8a,,4v.
4a.,5v. 4a,, 62/6 each ; 450/0/450 v. 300 m/a.,
63v.8a.,63v.8a,,4v.42,,5v.4a,,62/6cach;
500/0/500 v. 300 m/a.,6.3v.82a.,63v.82.,€3v,
4a.,5v.4a.,4v.4a.,67/6;350/0/350 v, 252 m/a.,
63v.8a.,4v.8a,4v.42a.,63v, tapped2v.
2 a, (electronic), 57/6 each. Carriage 3/6.
EXTENSION P.M. SPEAKERS. akers
Johnson & Phillips, 34 inch,-2/3 ohm speech coil.
Will handle |} watts (new boxed), 8/6 each,
Rotary Transformers, ex-R.A.F., D.C. to D.C.,
28 v, to 1,200 v. at 70 mfa., 7/é each, carriage

1/6.

FI1AINS TRANSFORMERS (new). All 200/
250 v. input in steps of 10 v. Outputs 0, 6, 12
and 24 v. at {0/12 a,, 47/- each ; 0, 18, 30, 36 v.
at 5/6 a., 42/6 each ; 0, 6, 12 and 24 v. at 25/30
a,, 68/6 each ; 0, 6, 12 and 24 v,, 5/6 a., 35/- each.
PRE-PAYMENT |/ SLOT ELECTRIC
LIGHT CHECK METERS, all electricaily
guaranteed, 200/550 volts 50 cycs., | ph., A.C.
input, 24 amp. load, 27/6 each ; 5 amp. load 35)-
cach ; 10 amp. load, 42/6 each ; 20 amp. load,
§0/- each, carriage 2/ extra ; in quantities of one
dozen or more a special discount of 10%,

EX R.AF, MICROPHONE TESTERS. These
contain a 24in, scale 0 to 450 Microamp meter
shunted to | m/amp. calibrated 0 to 10 volts,

All with

moving coil, complete with mja, rectifier,
‘““mike transformer,”” etc., all contained in
polished wood bax, as new. £7/6 each.

POWER TRANSFORMER AUTO

WOUND voltage changer, tapped 0, 1'0, 154,
190 and 23) voles ac 1,500 watts, €5/50 ea:h,
carriage 3/6; ditto, 2,000 watts, £6/50 eazh,
carrlage 3/6; another tapped 0, 110, 200, 230 volts
at 357 wates, at 47/3 each, carriage 2/-.

ELECTRIC LIGHT HECK ' METERS,
quarterly type, for sub-letting garages, apart-
ments, etc,, all fully guaranteed electrically for
200/250 volts A.C. mains, 58 cycs., | ;hase. S amp.
toad, 17/6 each 10 amp. load, 20/- ; 20 amp. load,
25/-each ; 50 amp. load, 37/6 each ; 100 amp. load,
45/- cach; carriage 2/- uxtra on each; sgecial
discount of 10% on quantities of one dozen or

more.

MAINS VARIABLE SLIDER RESISTANCES,
protected type, by well-known makers, 450
-ohms, .9 amps., 22/6 each ; ditto, 1,500 ohms to
carry .45 amps., 22/6 each, not protected, 0.4
ohms, to carry 25 amps., 10/- each ; 14 ohms to
carry 1/4 amps., 12/6 each,

WiIRELESS WORLD

NEW GCRAMOPHONE AND SOUND
EQUIPMENT

RANSFORMEro, tone control and loud
speaker thiter choxes for all ** W.W." ¢if-
cuits; special designs promptly made.—R.
Ciarge. 50, Lang.ana Crescent. 8. btanmore,
siddx.  Wor, 5521 15976
XPORT on.y. BSR 2-speed gram motors
334/ and 78rpm for microgroove or standard
Leoords, simp.e speed change, l0in turntaole,
100-120,200-250v 50c/s, tax iree price £3,/10 in-
c.uding packing and postage to any part of the

worid.
FRITH. RADIOCRAFT. Ltd., Churchgate.
Leicester. {002
COPHONY-BAIRD tape recorder (portante),
6-vaive, push-pull bV6s, frequency range
50-8,000 cycles, comp.ete with 1,200t tape and
M/C. microphone, brand new with 3 months*
Ruarantee, £4d5; slightly used model, less micro-
phone, £38/10; tape and wire recorders bought l
for cash.
HAYNES & SONS, 14, St. Mary's, Bedford.
INE-A-TONE tape record.ng pane.s; a pre-
cision panel comprising 2 motors, high
aaelity sound and erase heads, high-speed cap-
stan suspended on ball races, glving tape speeds
of 7%4in, 15:n and 30in per sec.; freedom irom
WOW, no un.acing necessary for rewind. finished
in b.ack crackel, size 14in by 12in, £20,
LINE-A-TONE tape recording units, This unit
comprises the Line-A-Tone tape panel, 3-stage,
4%, watt amp.ifier, with built-in oscillator, hand

m.crophone and speaser; In handsome walnut
cabinet 18in by 14in h{ 11l%%in high; the comp.ete
umt with one reel of tape,

£60.

SOUND and erase heads, high fidelity type, £3
each, standard type £1,10; oscillator coils, input
transformers, efc.; send for price list; trade
enquiries invited. |
ORECAMBE SOUND SERVICE,

Works, Cross Cop, Morecambe.
GRAMOPHONE AND SOUND EQUIPMEN]

~SURPLUS AND SECONDHAND
BR{Ig_l}nlg:Y £t31}r§mture xm:k-uyf*»l and trans-

% i non-magnetic turn-
15/-,—Box 6950 ¢ ST

WILLIAMSON Partridge output transformer
1.7 secs, unused, 90/-; exchange for .95
secs.—Ormerod, 17. St. Annes Rd.. Blackpool.
AGNETIC recording, stainless steel wire,
.0036in diam, 8oz spools, 14,000ft. 15/-:
120z spools, 20/-; post free.—H. Wilson 17,
Berwood Farm Rd., Sutton Coldfie’d. 5985
AGNETIC sound recording wire, stainless
steel, temporary wooden spools. approx. 114
hours' running time at 2ft per sec.; 14/- per
<po0l.—A. Smart 40, Grange Rd., Halesowen.
RACTICALLY new double tracx U.S.A. tap2
_recorder, complete with amplifier, hgh
quality microphone and ex. speaker, any techni-
cal examination; £47/10.—A. 5. Warburton, 70
Alcester Rd., Moseley, Birmin%ham, 21, f6172
RAMOPHONE motors b; arrard and Col-
laro, ac and dc models 100/250v; spoal emi-
tape, spool mag. recording wire; transformers,
capacitors, volume controls, etc., for sale; sur-
plus to requirements, all new or slightly used;
not ex-Govt.; lst.—Box 7033. 6133
.8.8.. late type disc recorder with M.8.5.
amplifier, pre-amplifier, radio feeder unit,
hall and biscuit microphone, mixer, special extra
German turntable graded for dubbing. etc., all
in oak consul cabinet cost over £250; exchange
tor car, etc., sell £130.—11, Somerset Gardens,
Teddington. Molesey 1817, [5930
APE record heads high or low impedance,
single screw fitting, 26/-; motors for mag-
netic recording, 21/-; complete tape recorder
platform: including tape and empty spool, head
and two motors. £14/10; for magnetic recording
machine complete or components write &
M. Developments, 8, Troy Grove, Kings Heath,
Birmingham, 1 {6035
OR sale. complete mobile 8ublic address
equipment including two 20W amplifiers
loudspeakers, etc.; installed in 10cwt van type
traller, A.C. equipment with convertors, for
D.C. or battery use; also service equipment,.—
Further particulars and offers to Barnes. Free-
man 0.. Incorporated Accountants, 22.
Londrn Rnad North, Lowes'oft. renaq
MERICAN Presto portable recorder, model
K-8; complete in cese with speaker, ampli-
fler, re-recording turntable, playback, Turner
hlgfl lm'pedance mike, cable, pair of headphones,
instruct’ona! manual; recrds at 78 rom. 33 “pn
in to out, out to in, 110/230 transformer; condl-
tion as new.—Krahmer, 76, Bedford Court Man-
W.C.1. Museum 1810.
L o d.. comorising Vortexion
super 50w amp. (£38 lst), 2 accoustica.
labrynth speakers (£138/10 list), 2 Goodman's
horn reproducers. 2 Rfso M mics.  with
rhrome stands. 1 chrome table stand, twin turn-
table unit with fader circuit and Rothermel
Senfor P.U.s, good record stock mod. and O.T.
dance music: for quick sale, £120. or offers for

u
items. —H{ll. 52, %ow Nook, Blackburn, Tel.
Blackburn 6528. el

NEW COMPONENTS
CRYS’IAL
f

Sealand
10078

microphone inserts (Cosmocord |
Mic-6), guaranteed brand new; 15/6 post

ree,
- , Ltd., 29, Market St., Watford.
RADIO-AID, fooss

Tel, Watford 5988.
LLEN & GOULD, 5. Obelisk Parade,
Tewisham. 5.E.13. Please see our displayed |
advertigement under name Garland Brothefs orll
ze 84.
l)QOU are bound to try an Qsmor “ Q@ Coil-
pack eventually and be delighted with the
results; why not save time and money now ?
Send @ stamp for free circuits and latest lists
of cotls, coilpacks. dials. etc.. ete.
OSMOR PRODUCTS, Ltd.

RADIO {Dent. |
W.C.A.) Borough Hill, Croydon, Surrey. (Tel.
! Crovdon 1220.) 10046

| 500 mfd. x 12 v. small tubular

"DEMOBBED

BRITISH,
VA LVES” BATTERY,
MANUAL ac
UNIVERSAL
Service valves and their
commercial equivalents—

2/9 post free. Manual giving
also British, American and
Continental types.

If yours is a valve problem—
Bulis are the people to solve ir.

Send stamp for FREE comprehensive Valve
Lists. Please enquire for any new or obsolete
types. Order C.O.D.

EBLI is very rare now—we have a few left.
BV A price increase will not affect the greater
part of our large stock at present.

EX-W.D. CHASSIS with-brand new valves
IR5, 184, 1S5, 1T4 and circuit Diagram,
showing how this can be converted to a very
excellent Personal Portable. 3 2[ 6

Post 1/-.

SERVICE SHEETS. The one you require
on FREE loan if you buy one dozen 1016
assorted at

EASY TERMS up to 10 months—and very
near Cash Price on all TAYLOR meters.
Catalogue FREE.

AMPLION TESTMETER

1,800 ohms per volt on aill D.C, and A.C.
ranges, 10 v., 100 v, and 500 volts D.C. and
A.C. 50 mA. and 500 mA. D.C. Resistance up
to 200,000 ohms (3,000 ohms centre scale) with
self-contained battery. 5,000 volts range with

a separate H.T. test prod (9/6
£3.17.6

extra). Suppued with test prods.
Multicolour scale easily readable.
PHOTO CELLS. All sizes, mounted and

unmounted. Speccial Leaflet on application.
ELECTROLYTIC CONDENSERS
4 mfd. x 450 v. small can  ................. 2/4
8 mfd. x 150 v. tubular metal midget 1/10
8 mfd. x 350 v. can 2/s
8 mfd. x 450 v. midget can 2/6
8 mfd. x 500 v, card. Tubular 3/~
8 mfd. x 500 v. cardboard case 3/-

16 mfd. x 350 v, midget can 2/6§

16 mfd. x 500 v.can  ........ P 17
16 mfd. x 500 v. cardboard tubular ...... 3/9
32 mfd. x 500 v. High Surge, type K5 ... s5/6

32 mfd. x 350 v. standard can . 2/9
8 x 8 mfd. x 450 v. can .. 36
8 mfd. x 16 mfd. x 450 v, standard can... 2/6
8 mfd. x 16 mfd. x 450 v. standard can... 3/3
16 mfd, x 16 mfd. x 350 v. standard can 4/~
16 mdf. x 16 mfd. x 450 v. midget can ... 4/-

32 mfd. x 16 mfd. x 350 v. small can .

16 mfd. x 32 mfd. x 350 v. type K47 . /6

16 mfd. x 24 mfd. x 350 v. standard can  3/6

20 mfd. x 20 mfd. x 200 v. for Pilet
Maestro, etc. 3 .. 4/6

25 mfd. x 25 mfd. x 200 v. block
50 mfd. x 12 v. American can
50 mfd. x 50 v. micropac
12 mfd. x 50 v. ali can
| 25 mfd. x 25 v, cardboard tubular
8 mfd. x 8 mfd. x 450 v. ali can
| 14 mfd. x 450 v. wet standard can ....

16 mfd. x 450 v. wet standaid can, single
SCLEW fIXING  .ceoveiiiiriainroarncannrns 4/6
250 mfd. x 12 v. small tubular 3/

Plus 6d. postage. Kindly mark envelope (V. ).

RADIO @ ®
¥ 246 HIGH ST HARLESDEN NWia

VALVES
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NEW COMPONENTS
ANNEY OF BATH offers:—

WIRELESS World T.V. superhet, complete set of
20 coils wound exactly to designers specification:

POLYSTYRENE formers, 1l4inX3%in tapped O
B.A. for slug. with fixing hole, 1/-; 24InX3%in,

ad.

PAXOLIN formers. 1%4inXin  tapoed

tor slug, with fixing hole, 'Sd; 1l6in or 2inx%m
; 13xtnX34in, 9 polystyrene varmsh 181{;

bohle. 1/10° 0 B.A. sereweq rod, co .

D

brass 1/- ft; Eddystone 583 s
B.T CG1-C crystals, 11/3; H.4/200 rectmers
28/-; ‘co-axial cable, 1/3 vd:

condensers, 5,000v_test, 0.001 6/6 each, 0.002 7/-

Reliance pots, IK, . type TW., 4/

100K, 150K, 2 mee ype SG., 5/-; Erle reststors,

14 and 14 watt, all values, 4d also T.C.C. con-

ensers, “Dubilier drilitics, valves, tube masks,

tBellllm,r-gl,:ee and J-Beam aerials. etc.; Mullard
es. in,

MW22-14C, £11/6/9: 12in, MW31-
14C, 5.

/!
WILLIAMSON ampliﬁer, Gardner output trans-
former, 104£6 Woden (potted) ditto, 97/6.
Savage 2B36B, 90/-; Woden mains trans ( Dotted)
7 /- Va'l%r ditto, 552/( Woden potted chokes,
n 100 H2 31/6, CH3
a.

, Relj-
oe ohm pots, W/W, 4/6; r high
stabllltsy reslstors. all s ecified values, 14 watt
+19% 2/3, 1 watt +5% 1/-, +1%
2/-; sllvex mica condensers, 25 to 500 td. 5%
Sd, +1% 1/3, 1,000 pfd. 1/-. 4,000 pfd., 2/-; 5-
bank 6-position” switch, 7/6; matched resistors
% matched valves sugplled ex-stock.
OS GP20 pick- up £3/11/5; Goodmans audiom
0. £6/15, axlom 8/8 Wemlte P
ranges. 3( ch; Denoo ﬁpe C T coils, 6/6
o Am ion \‘,est meter, 77/6; enamelled cOop]
b to 7lb reels, all gauges; nuts, bolt: s
vashers. 4 and 6 BA, brass studdin , ete., ete,
We sué)ply everythmg for WW, PW, EE and
Bernards desig: get our quotation by
return, retail only Tv fist 214, stamp; general list,
inc. Williamson ‘components, 3d stamp please,
L _F__HANNEY, 77. Lower Bristol Rd., Bath.
ARLAL'D RADIO, Chesham House, Deptford
Broadway. S.E.8. Please see our displayed
advertisement under name Garland Brothers on
page 84, {019
HT Transformers, mains transformers, out-
ut transformers and chokes: open
bolted types; transformers desluned to in lvndual
specification; singles or in guantity
WILLESD EN TRANSFOR]\ ER COMPANY Ltd,
781. Hnrrow Rd.. N.W.10. Ladbroke 2846. [0075
coils
12/6 post free; Wobbu-
lator L1, L2, and L3 7/6 post free.—Marl-
borough Yard, London Alchway, N.19. [o183
ELEVISION: °* Wireless World "’ Superhet
Televisor, fully illustrated set of reprints,
5/-« Tonstruction simple with the followlnu

parts, all made closely to specificatio
COMPLETE coil set, L., B, or Holme oss. 52/6;
copper RF chassis set, fully drilled and with

V/H and 11 screening cans mounted, 52/6;
VF box, 10/-; de luxe chassis set, all full
drilled chassts with V/H and ta panels, con

clips, ete, /-, fully drilled only, inc. power
chasst s, §8/- fully punched but not drilled,
50/-, set of scanning coils, 35/-; focus coil,
47/6; mains trans,, 77/6: main choke, 50/-.
blocking trans,, 15/-; line trans., 42/-; A4kv
subassemblies, 70/-; esthet 4kv recs.,

4. 45/~ pr.; condensor sets,

‘Trade enquiries invited.

B PRODUCTS Co., Marlborough
Yard, London Archway 5078.
OILS —Williamson tuner cofls,

7/6 ge p
iron cored s’het, 2/6 ea.; L.M.S. elec-
.tronic, Wireless World, Prac. w* ‘less and other
tele. coils. Coils wound to order, precise
measurements made, mfrs.” and factors’ en-
qulrles invited.
BE SOUND PRODUCTS Co.,
Yard. London Archway, N.19.
LECTRONICS.—Write to the firm  which
specialises in electronic equipment for your
T;lrements in relays, valves, thyratrons, photo-
scells, electron multipliers, special C.R.T. image
converters, selsyns, velodynes, etc., as weil as all
components . McMillan, 5, Oaktield Rd., [Brls-

Marlbor ugh
c. 50789.

T .R. F coilpack kits, 2-stage 3-station (1L,
MW) preset, amazing perfcrmance, only
\vlrlng to complete, size 3%4inX2in, full instruc-
tions, circuit diagrams, etc., 12/6, post 6d:
midget relays, size 114inX1inX3in, weight 1oz,
coil 5K ohms contacts SPDT, operates on 3ma,
12/6 all c.w P. Cretton (W), 349, Copnor
Rd,, Poxtsmouth 15908

AWP RADIO PRODUCTS for_ rapid de-
liveries of Tungsram valves, T.C.C. capaci-
tors, Erle resistors, suppressors and volume con-
trols, components for the View Master & E.E.
televisors, A.W.F, transformers for all radio
needs and hundreds of other service lines: send
1d stamp for our new monthly bulletin to, 11
Park View Rd.. Bradford. Tel. 41854.  [590
69/9 only for the famous Model 30 tunlng
unit, consisting of 3- waveband Model
30 superhet coil ack, pair " LF. trans-
formers, 2-gang condenser and attractive dial
(8inX6in); each component individually seiected
pre- alxgned sealed and the whole matched to-
gether as a unit; the superhet you build with
this unit needs no further adjustment! Or
supplxec instead with the superb J.B, horizontal
wheel tuner and dial nssemb?r at 90/6
I‘u details of these and our other high quality
E;-oducts (coils, IFTs, mains transformers, etc.),
gether with many circuits and constructionai
ttps contained in the latest edition of the
‘ Home Constructor’s Handbook.” price 1/6.
Mall order office
SUPACOILS, 98 Greenwuy Ave. London, E.17.

|

NEW S.T.C. SELENIUM RECTIFIERS"
Largese L.T. range in Great Britain. Current
products. NOT surplus. E.H.T. H4/200,
W.W. Televisor, H4/100 VR97, Now replaced
by N2/100, 15/10 and N2/500, 11/2, Post 6d.
HALF WAVE RECTIFIERS.

16v., ¥a., 7/~ ; la., 86 ; 2a., 9/10 ; 3a., IT7/-;
all post 6d. 4a., 18/~ ; 6., 226 ; post 10d.
30v. la,, 12/6 ; 2.3, 14/8 ; 4a., 26/- ; 6a,, 38/6 ;
48v, la., 16/6 ; 2a., 21/~ ; 4a., 37 6 ; 6a., 54/-;
100v. 2a,, 36/6 ; 4a., 69/- ; 6a., 100/-, ail p. /-
HALF-WAVE HEAVY DUTY, 7iin.
SQUARE COOLING FINS,

16v, Sa., 22/6 ; |0a,, 24/6 ; 30a. Sv., 37/- ; 8a,,
40/6 ; 48v. 2. Sa . 27/6 Sa., 50/6 ; 8a., 57/-
all post 1/-.

BRIDGE CONNECTED FULL WAVE.
Special price 230v. la., D.C., 90/-.2.5-3a,,D.C.
105/-. 17v. 1,25a,, |15[9 3 Ak, I6{4 52.5a.,201/3;
3a.,23/- ;4a., 26/~ ., 2716 ; all postfree.33v.
1a., 19/6 ; 1a.,22/6 ; 1.5a.,29/6 ; 2a.,32/6 ; 3a.,
37/6 ; 4a., 45 6 ; 5a., 46/6 ; all post 10d. S4v.
1.5a., 41/~ ; 2a., 50/~ ; 3a.,57/~ ; 5a., 70/~ ; T2v.
1.5a.,53/+ ; 2a., 64/- ; 100v. 1.5a., 76/~ ;all p. |-

BRIDGE CONNECTED HEAVY DUTY
74in. SQUARE COOLING FINS.

17v. 6a., 36/2 ; 10a., 44/~ ; 12a., 76/~ ; 20a.,
84/~ ; 33v. 6a., 68/- ; 10a,, 75/- ; 12a,, 132/
20a., 148/~ ; 54v. 6a., 95/-; 10a., 106/=; T2v. 6a.,
122/-; 10a. 138/-; 100v- 10a. 200/-, all p. 1/4.
BRIDGE INDUSTRIAL FUNNEL

, 80 -; 20a., 911- 3 30 a,

8 33v 6a., 73/-; Il0a.,

20a., 152/-; 54v. éa.,
97 ; 10a., 114/-; T2v. 6a., 120 10a.,
144/-; 100v. 6a., 168/-; 10a., iOZ/G all
post I/6.

VALVE CHARGER REPLACEMENTS.
No wiring alterations. Philips & Tungar.
2-12v. 4-5a. Charger Kit,230 A.C. Vent, Case,
Ammeter, wt. 22Ib. £5/10/-, del.

Wholesale & Retail

T. W. PEARCE (6t 18 yis,)
66 GREAT PERCY STREET, LONDON, W.C..

Oft Fentonville Rd. Between King's Cross and Angel

~ LABORATORY
TEST EQUIPMENT

High Grade test equipment supplied by
Hatfield Inscrumenes is GUARANTEED
equal in every way to the maker’s speci-
fication. All instruments are either New
or Rebuilt in our own laboratories.

FERRIS NOISEMETER type 32A. This
mstrument measures either noise or field
strength in the range 160 Kc. co 20 Mc/s.
It is supplied complete with 6 v, vibrator
power pack, standard aerial, and external
multipliers, to cnable field strength measure-
ments up to 10 v. per meter, NEW,

BEAT FREQUENCY OSCILLATOR,
Type 195L by Marconi Instruments. Condi-
tion absolutely as new,

OHMMETERS by Airmec. 6 ranges sel-
ected by press bucttons. First range 0-100
ohms, full scale. Large 8 inch meter, accur-
acy 19, mains operated. NEW., Price £25-0-0.

CONSTANT _ VOLTAGE TRANS-
FORMERS by Advance. Type MTI6! input
190-260 v. Output 230 v. | per cent. at
60 w. These transformers. are
condition.

PRECISION CONTACT DRIVEN
FORKS, and Phonic Motors, by Muirhead.
For use at low frequency,

COSSOR OSCILLOSCOPE, Type 339,
A few only, ex stock.

Send for comprehensive lists of Signal

Generators, Valve Voltmeters, Wavemeters,.

etc.

HATFIELD  INSTRUMENTS

175, UXBRIDGE RD., HANWELL,
LONDON, W.7.

Telephone ; EAL. 0779

in . new .

-

i
{ !’..! wave,

| each, 6mm

COMPONENTS—SURPLUS AND
SECONDHAND
ADIO CLEARANCE, Ltd.

50w MODULATORS, complete with power sup-
plies, 0-110-200/250v, 50c/s, 8 valves, 6C5 into
6C5's p.p., into 807's p.p., 3 rectifiers, paper
smooth g condensers throughout, jacks for key,
milke and Ilne; the power unit gives 500v 200mA
(d.c. smoothed) 6.3v addition to
supplying the modulatm. complete ottfit with
eircult diagram in metal case (21in rack mount-
ing panel) contained in solid oak case no mod.
tr'n(xjns ., to clear thleo remalnde; of our stock at
reduced price; £8/10 carr. pa:

ERSONAL receivers, 3 valve T.R.F. using IT4's.
contained in handsome bakelite case with lift-up
Ud, size 7X6l4X5in with ld closed, plastic
carrying handle, frame AE in lid, these ‘receivers
cover ?\e medium waveband and operate from
self-contained dry batts., standard types,
W1435 and U2, output to a pair of lightweight
‘phones (H.R.) controls SM tunlng and reaction,
opening lid switches on, supplied brand new,
with valves, batteries, 'phones, an tdeal set for
invalids, hosp. patlem.s. etc., these receivers
ai'e not Govt. dsul'plus and are offered ready to
play; carr. pai
CHASSIS Steel, S%inxsl inxlh‘iln. drilled, 4-
button base holes, 1/9; /lﬁ',n dnllerfl 7
button base holes, 2/3; “Hin,
drilled 7 int., octal an square, open ends. 3/-

H.T.strS}ns ?kv 1maA, 2v %asoosecs i nrsallg
230v, 50c/s. gives approx. wi S
smoothmg, 29/6' primary. 0-110-210/240v, ‘)Oc/s
sec., 300-0-300y, 80mA, 4v 2a, 6.3v 2.5a, 15/6;
llmal 230/250v, 50c/s, secs., 460v, 200mA.
E gmA 6.3v 5a, lg{ , all trans, post pald
smoothlng chokes, 20H 80mA, 350chm, 6/11
5H 200mA, 100, 5/6; 6H 200mA 1000. 6/6: 8H
250mA 50Q). size X5X5, shroyded, 10/6. all
post paid; electrolytics, 8mf 4532 45{0‘; 1648

(),
20). 6.000/20), 7,000/4Q2. 'all at 3/-;
30500 1 75‘{0/40 4/-. switches, smndmd Yaxley
10w 2b, 2/6: 2p 4w 2b, 2/-,
wafer with shortlnz
plate, /-7 all have 3in spindles; superhet cglls.
nXI%in. formers, M wave, H.F., Ae.,
.. Ae., Osc., 1/6 per cotl; mxd;.et
Ill;‘/ trans 4651{1%/5 iron cored, size 1/.ln dia.,
1i%,in height - fair,

LD el 10 asea 2in circular, 0-15/600v
req ext. res. /6, 0-20A or 040A with shunts,
bakelite cased 2in square O/1mA 8/6,
A 7/-, Q-300v series res. sup-
bakellte cased 2hzln circular
A /-, 0/100mA, 0/200mA 8/6. all meters
t extra; visual indica,t.ors type
2--60 microA movements wi h

SM dial as on RF26, etc.,
tary power units type 104.
output 250v 60mA, 6.5v, 2.5A,

1, crossover needie
common magnet, 5/-
llezss cursorms/ll
v Ul
D.C. P.M n?tarv mounted on chassls with supo..
6/-, post paid: Type 87, 24v input, output as 104,
5/6 plugs and sockets, bakelite with l.ey\vay, 5.
7 and 10 way, 1/6 pair; 8 way *‘ Jones ' plugs
and sockets with cover. 1/6 pair: bakelite cases
with lid, inside meas. 6X614X314in without lid.
lid in deep with former for frame AE, lid re-
quires fixing, itdeal for personal sets, meters,
etc., 7/6, post gmlr/ll exten‘sjllon gsgeake}: controls,
oun n spindle
RAD ere CLEARANGE,. Ltd., = 27, Tottenham
. Tel, Museum 9188,
K wire wound))ots. standard soindle. 3 watt:

1/- each doz.—Hoyle, 320. Dewsbury
Rd., Wakefield. [11)117
ALE. —General radio _ precision _ variable
condenser, type FS5.722: offers.—Box
7151, {6164
UPREME RADIO. 746b, Romford Rd.. Manor
ParE. London. E.J2. Tel, If. 1260. Est.

16 years. New bargains!

P.M. focus units from 15/- each; E.F.50 valve
holders, 6d each: retaining rings for same, 8d.
each; B7G valve holders. Amphinol type, 9d
each: Alladin coil formers with cores, 8mm, 8d.
each; 3 meg carbon vol. controls,
T each: 100 KQ vol. controls. with long spindle
and s/p switch, 2/6 each; 0.25 MQ vol. control,
long spindle less switch, 2/- each; noise sup-
pressor units; consisting of 2, 0.1mfd cond and
lron cored choke. 6d. each; co-ax cable, 80{)

vd, 60Q type 6d yd: twin balanced feeder,
5d yd or 4/6 doz yds: 2 crystal dicdes,
estinghouse tvpe metal rectmers.
250v, r.m.s.. 65 m/A, 4/ .2am
flat type mains dropper, tapped for 200- 250v.
1/6 each; 2-pole B-way small switches. 8d. each;
fly-back type line-trans, with provision for
EY51 valve, 22/6 each: 16mtd 350v Drylitic cond,
1/9 each; 50m1d 50v or 25mfd 25v tub, cardboard
bias cond, 1/- each, 11,/- doz or ass. 4mfd
450v metal or cardboard cond. 6d. each; i.f.t./s.

Kc/s. small type. 12/6 pr: 6- pole 4-way
2-bank switches, 1/6 each. Special lines—just
arrived! Mains trans, drop through tvpe, pri-
mary tapped O to 250v. se:. 275-0-275v 100 m/a.
6.3V d4amp, 5v_3amp, with screen, bargain price.
14/11 each: also 465 kec/s, standard size i.f.t./s.
8/6 pr; p.f. condensers. A40pf, 50, 60, 65. 70.

307, 500. 700, 1,800, 1,980 p.f., ail at
2 doz, or ass. doz.

COMPONENT -parts for constructor television
and mdxo circuits ‘our specialit

TERMS c¢.w.0.. no ¢.od.; send 6d. extra for
pmtane orders under £5 2i4d, sa.e. all enquiries

21

bOUTHERN RADIO SUPPLY, Ltd 11, Little
Newport Street, London, W.C.2. Se? our
0016

displayed advertisement page 111.
]NIAGSLIP transmitters, 3in Mk. 2 and Mk 3,

21/6; Magslw Hunters, 2in Mk. 9/6;
s.a.e.. details.-—K. Logan. Westalley, Hltcmn
Herts. 5889
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An ultrasonic
soldering iron

Can be used for soldering
aluminium, magnesium,
duralumin and other metals
which form refractory oxides.

e |

The soldering iron has a nickel silver bit
driven by a ma riction transd . The
transducer is arranged to run at its natural
resonant frequency by a feed-back system.
A conventional low voltage winding heats
the soldering bit.

Tm-: problem of soldering metals which form
refractory oxides has now been overcome.
A new soldering iron, developed by Mullard,
destroys oxide film by ultrasonic stimulation and
provides a * clean ” metallic surface.

This means perfect soldering of aluminium,
magnesium, duralumin, etc., can now be achieved
without scraping or brushing molten metals.
Standard soft solders can be used. And no flux
is needed.

A small electronic amplifier supplies the ultra-
sonic power. There are no controls, apart from
the mains switch, to operate. Unskilled workers
can use the apparatus without discomfort,-since
the ultrasonic frequency used is inaudible to the
human ear, Full information about the Mullard
Ultrasonic Soldering Iron —the only com-

mercial model in the world —is available on
request.

The Mullard Ultrasonic Soldering Iron and
Amplifier. The unit operates from A.C. mains
and is robustly made to su:t workshop
conditions.

Mullard

MULLARD ELECTRONIC PRODUCTS LTD.,

EQUIPMENT DIVISION, CENTURY HOUSE,

SHAFTESBURY AVENUE, LONDON, W.C.2.
TELEPHONE : GERRARD 7777

(MI340B)

|Va
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COMPONENTS_SURPLUS AND
SECONDHAND
. J. EMMS, Ltd.

BRIDGE full wave metal rectifiers,
volt 1 amp, 5/6; 6 or 12-volt 3amp,
12-volt 7amp. 17/6; 6 or 12-volt
24-volt lamp, 11/-; 24-volt 3amp, 20/-.
SLIDING resistances. 1 to 4amo ldohm, 5/6:
3%'%mp lobm, 6/-; 13amp lohm. non-slider,
6a, Colherne Fre-

2 Mews, London. S.W.10,
mantle 8941, {0201
./W.8./HET. televisor. complete parts. every
item as specified, as new, great reduction.—
** Newlands,”” Moss Lane, Churchtown. Southport
UMDINGERS 50 ohm w.w. pre-set pots.
hole fixing, ins, from sp. and E.. ldeal hum
control, brand new; 1/- each, 6 for 5/-.—Palmer.
16. The Crest, Widley, Portsmouth. 6010
JELEVISION 2v preamp self con. for London,
50/-; Antiference H aerfal, London., 40/-;
2y converter self con.. London to B’ham, 50/-;
gll perfect—1350. Stratford Rd., Blrmxngham

60

6 or 12-

watt auto transformers, new but solled
45/- plus 3/- carr., wt. 16 1b, 30/110v
Lustraphone méc mikes, new 52/6. post 17-:
p.m. ers. less trans., new 13/6. pos.
1/3 cr)stal dxodes capsuled new 3/6.
CHAMPION PR C'I‘a 3, Uplands Way, Lon-
don. N.21. Lab. 44 o100
NDICATOR units type 184A, fitted 3in and Gln
cathode ray tubes, type A. C.R.10 and V.C.R
5178 and 17 valves, viz., 6 R.92. 5 VR.II, 3
R.54, 3 V.R.65, metal rectifiers, chokes, trans-
Iormers. potentlometers resnstﬂnces, condensers.
etc., £3/10 each, carriage 10/-.
SIEMENS high- speed relays,
coil, 4/6 each, 45/- per doz.
TUFFNEL Jockey pulleys 2in diam, fitted ball
race for ¥4in diam, spindle, 2/- each, 20/- per
doz.; ditto, 3l,~,ln diam., 3/- each 30/- per doz.
SOLENOIDS, fitted cantllever actlon operating
voltage 10/1é volts D.C.; dimensions, 3in long,
1in diam; price 5/6 cach post pald solenoids,
heavy duty, 12/24 volts 'D.C., 10/- each, post
paid; solenoids, operating voltnge 12/24 volts.
——21/in long—1 inch diam . ideal for model train
track controls, etc., 4/- each, post paid; 15 amp.
Mercury switéhes, fitted with saddle and chp,
q4/- each, postage paid,
VOLTAGE regulators, 300 ohms, 0.29/1.0 amps,
slze TinX7inX7in, 32/6 each; 12-volt gong bells
as used by police, ‘nickel- plated size 7lin diam.,
7in long: price 35/- each. post paid.
WESTOOL electric furnaces, 200/220 volts, high
and medium heat control for heating two
soldering irons, up to inch diam, bits, 50/- each
CRYPTO rotary converters, input 24 volts D,

75 ohm, double

output 230 volts A.C., 50 cycles, 100 watts, ﬂfte}i
carrying case, £4/15 each.
H. aerial change-over switches, type 784,

manual or relay operatlon 24 volts, size SIAlnx
4inX2in, £1/7/6 each

COLVERN wire wound potentiometers with
s“lbches, sizes 10, 25, 500, 50 and 1,000 ohms,
in lots of twelve or more, 32/- per doz.
PERFORMANCE meters type No. 2, fitted stan-
dard mains 230 V.A.C., 50 cycle power Enck
2V.R.91,1 V.R.137, 1 524G, 1 C.V.51,

and other useful components. £2/5 each carri-

age 3/6.

EXTRACTOR motoxs complete with fan, 12v.
3lbamps D.C volfs A.C ., new in original
packing, price 17/6 postage 1/6.

NEW Klaxon, 200/250 volt, 50 cycle A.C. mo{ors.
capacitator inductance start, 2,700 r.p.m., 1/46
hg/wtted in cradle, condenser supplied, price
£
SYNCHRONOUS clock units, self-starting, 200-
250v A.C., 50 cycle, fitted Sangamo motors, con-
sumption ‘214 {, watts, size 23iin diam, 2in deep.
geared 1 rev 60 mins friction reset.
IDEAL movements for making electric clocks
time switehes, etc., complete with 1 dial
train and 5in hands price 22/6, post mld
SANGAMO as above, final speed One rev. per
min., less dial train, ideal for dark room pro-
cess tlme etc.. price 20/- each, post paid.
NEW Rols-! Royce ** Coolant ** umps with tower,
inlet 214in diam, twin outlets, 114in diam approx,
alumlmum casing, brass lmpeller pumps approx.
00 g.p.h., price 30/- each, carrlage paid,
A large assortment of various ex-W.D, radar and
radio equipment, relays, power packs, oscillo-
grayi)h units, gears, pfmtographlc apparatus,
ava) lable s.8.e, for
KS, 58, New Oxrord 8t., London, W.C.1.
Tel Museum 9594. 0057
MICROPHONE handsets: Carbon 4/6. moving
coil 3,6, power (Tannoy) 4/6. Headsets
and microphones: Moving coil 8/6. Earplieces
single: Moving coil 2/-. electro-magnetic 810 |
ohms 5. 4 ochms 6d. electro-magnetic micro-
hones 276, electrostatic meters 0/2.000 17/6.
ASSINGHAM. North St.. Keighley. {0002
SCILLOSCOPE cabinets, 11 X9X6%, complete
with chassis contammg support and holder
for VCR 139 tube, 2 potentiometers, various re-
sistors, etc.; the cabinet has hinged viewing hood
with plate glass window; supplled with full con-
version data, 10/- each, plus 1/4 ostage; 2in
moving coil microphone inserts, 45 ohm, suitable
for microphones or miniature extension speakers
each, plus 4d postage.
VALVE volt meter, pocket size, complete klt
of parts for home constructlon which
cludes black c¢erackle case size 414inX314inX 1% mn
already drilled with hinged back high-class
moving coil meter, minlature valve and base,
switch, leads, battery, etc., with full instrue-
tions; this instrument, when constructed will
cover ac, audio and RF test work over the low
voltage rangeof 0-7 volt; price 27/6 and postage

'I‘ELEKXT SUPPLY COMPANY, 51, Addlnzton
Rd., West Wickham, Kent. [(58

UP to the ARMSTRONG
‘ standard
|
|

DOWN to

10.9 Metres !

l

ARMSTRONG Model EXP 125/2
| All-Wave 14 Valve (inc. Cathode Ray)
RADIOGRAM CHASSIS.

H!S model, although produced

for the home listener,
has been designed primarily for
the export market. With the
increasing use of the |l-metre
band, the provision of a Con-
tinuous Wave-Band Coverage
from 10.9 to 550 metres (plus
1000 to 2000 metres on the
home model) Is an outstanding
feature of this British chassis.
Ideal as a radio receiver or
record reproducer, Model EXP
i125/2 combines an exceptionally
high standard of performance
with a splendid quality of re-
production,

Y Continuous Wave-Band Coverage
| from 10.9 to 550 metres.

Y% Radio Frequency Pre-Amplifier.
% 2 Intermediate Frequency Stages.
Y Variable Selectivity.

Y Bass and Treble Lift Controls.

Y 15 watt Push-Pull Output.

v Home Model : From 200-250 v
A.C. Price £33.12.0 plus tax.

% Export price on request.
Kindly write for illustrated catalogue.

ARMSTRONG CO. LTD.

(Wireless & Television®
Warlters Road, Holloway,

London, N.7

Telephone : NOR 3212
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SLOPING PANEL INSTRUMENT CASES

Mild Steel Case having detachable back and

bottom, fitted with P.V.C. Feet.

TYPE 1. Overail dlmenslons 4in. x 4in. x
54In, high approx.. 12
Postage and packing .

TYPE 2. Overalidimensions Slm xSZm x
6%in. high approx. . 17 6
Postage and packing ... 1 6
PE 3. Long version of Type 1 15%in.
long 50
Postage and packing 20

FINISHES : Biack Wrinkle Enamel.

Grey or Brown Wrinkle Enamel to order,
CARRIAGE : Paid on Orders over £2.

ILLUSTRATED LISTS AND
TRADE TERMS ON APPLICATION.
REQSQUND ENQINEERING & ELECTRICAL
COMPANY, * REOSOUND WORKS, ™

COLESHILL ROAD, SUTTON COLDFIELD

Tel. : S8UT, 4685, Grama: Reosound, Button Coldfield

l
—CREQSOUND)— ¢

~THE MODERN BOOK CO.-

Sound Reproduction. By G. A. Briggs.

2nd Edition, 10s. 6d. Postage 6d.
Testing Radio Sets. By J. H. Reyner,
22s. 6d. Postage 9d.
The Radio Amateur’s Handbook 1950

Edition. By A. R. R. L. 20s. Pos:age

9d.

Questions and Answers on Radio and
Television. By E. Molloy. 5s. Postage
3d.

Television Servicing Manual. By E. N.
Bradley. 4s. 6d. Postage 2d.

Radio Engineers’ Handbook. By F. E.
Terman. 50s. Postage 9d.

A Portable Televisor. By E. N. Bradley.
3s. Postage 2d.

The Technique of Radio Design. By

E. E. Zepler. 25s. Postage 9d.

Recent Advan:es in Radio Receivers.
By L. A. Moxon. [8s. Po:tage
Nagnen: Recording. By S. J. Begun.

Postage 9d.

The Electronic Musical Instrument
Manual. By A. Douglas. 18s, Postage
6d.

Radio Englneerlng. By E. K. Sandeman.
Voi. | 45s.; Vol. 2 40s. Postage 9d.

Radio Communication at Uitra High
Freq cy. By J. Th 2is. Postage
9d.

Personai Portables,
2s. 6d. Postage 2d.

We have the finest selection of British and

American radio books in the Country.
Complete list on application.

19-23 PRAED STREET

(Dept. W.10)

LONDON W.2

PADdington 4185

By E. N. Bradley.
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COMPONENTS-SURPLUS AND
SECONDHAND
ITTLEWOODS, North London's best selecuon |

of radio and television components; pay
a vlsn or 8051, or nhone your enqmrles. no usts
& GRUNER, Ltd.

, Ballards
Lane. F.nchley NS Fm 3060. (00!
OU’LL probabiy get it at Smith’s, Edgware
. Rd.! Everything for che construc-
tor, from a 1/10watt resistor to radi
cublnet lowest prices, blggesr. variety
Metropollt.un Music Hall. Pad. 5891.

RPLUS, unused, .1 350v 2/6 aoz
3/- doz, .05 500y 3/- doz, .1 500v 3,
.01 mica 3/ doz, 4pf, 20pf 2/- doz, 2mfd 500v
9d each; TRF coils 4/9 pair, etc.—Bargain list
from: T. G. Howell & Co.. 29. McWillam Rd.,
Brighton, 7. 5619
EW silver mica condensers, 30, 33, 47, 50.
58, 60, 75, 120, 150, 004701003000
4,000, 4,700, 50000p1. 2/6 doz, 22/6 gross;
mcmdlng postage, any values; mall orders only.
A. DOCK, 97, Belgrave Rd., Ilford, Essex.
= -PIN societs, twin push buttons (no knoos.
O etc.), twin teed troughs, all 30 each. 2/6 doz.
laddin formers, SW
many other bargains:

24/- gross; 0.1lmfd 500v
colls, 3d each, 2/6 doz;

PEERLESS

post ﬁ){t{:. money bdcf( guarantee; no c.o.d.:
ANNAKIN. 25, Ashfield Place. Otley. Yorks.,
O i ON ey Soivers, 215 sg,‘:jg',glRADIOGRAM CHASSIS TYPE 150

Hallicrarter 8.52, C.R.1u0. A.R.88D.. A.R.88L.F
etc., all in pertect order; R.1155 receivers in new | This receiver forms the basis for a

condition, complete in orlginal transit cases;
Radxogram of unsurpassed perform-

your enqulrles are {invited for rotary conver-
tors and electric motors. most sizes and tff §
availaple from stock; motor alternators, ance, and at great saving in cost.

d.c., input 230v a.c., 50 cycles, 250 watt out-

put, £8; special clearance of F.H.P. electric PR .
motors, 35/-, 110v-250v a.c. | Principal features include :
UNIVERSAL a.c./d.c. motors, suitable for

T e e e each:’ 12v-15v_a.c./ | 1T Osram Valves 10 watts output

d.c. motors with extended sp.ndle. suitable for | 4 Wave Bands Push-pull Amplifier
models, etc., 9/3; 20watt P.A. rack mounting | 2 L.F. Stages Magic Eye Tuning
ampuﬂer. new and complete, with heavy duty | R.F. Amplifier Wave-band Indicator

a.c. power pack, 200/250v, PX25 P.P. output,
£4/10, less valves; new movlng coll micropaones, %_St:lgeé A.V.lC.
hand type, heavy duty and compiete with 12y d reble Contro
screened cable, £3/15; 2 only 2s mnew Base Control
Jenson cinema speaxers, energised. and twl
unit multi-cellular horn unit; 20ft telescopic
tubular T/V mast, 15/6 each; large select. on
of test equipment; multi- range meters, valv
testers, sigr:jal genern.tcn‘st osanoscopes br.: cpir
meggers and meggers, etc., all at reasonaue
prices; hand bearing prlsmatic compasses wit! TELEMEOHANIGS LIMITED

provision for battery in handle, perfect, 40/- 3 NEWMAN YARD, NEWMAN ST., LONDON, W.1

Bandspread Dial
Negative Feed-Back
‘Tropical Specification

10 to 2,000 Metres, 12 months’ guarantee.
I Write for full particulars;—

each; ve: large stocks of transmutting valves, .

Keysttone?., o{ lall types, Isel:ld us yo‘m regu. xe- Telephone : LANgham 7965

ments; special offer of new, not ex-

mains tra.nformer, semi-shrouded, 2003/250v | * Please note new address.
250-0-250. 100ma.,

tapped primary,

6v dam 20/- each; large stocks of L’gl
Lmnsformers spec.al sizes and ratings wound
to specmcatlon. a.c. and a.c./d.c. gram
motors and auto-record changers in stock from
£10/15; switchboard mount.ng voltmeters, amp-

meters, various ranges a.c. and d.c. availab.e

at cheap prices to clear. large stocks of

enamelled wire. 28 s.w.g.. 18 and 20 s.w.ul.. |
D.S.G., No. 15 U.X. base American valves avail-

able; prices do mot include postage

SERVICE RADIO SPARES, Llsle St..

wW.C.2.
Gerrard 1734. 0188
RESH stock elesctg%lytlcs. 8mf 450v 2/6, 8X8

450v 3/- / ; v/controls l/splndle
10K to eg L/sw, 2/68; W/sw
speakers 51n 11/6, 6in 11/’9 8in 13/6 101n !.6_{6
Pen/out trans., 3/3; M ra o, '9; cho_es.
80m/a, 5/6; P/type 2/6; ait price ofter
mains. trans., 350/ 50. 4v, 80m/a,
350/350, 6v, 5v, tapped at 4v, 80m/a, 16/6
V/holders, Int/oct, 6d, BIG 9d. B9G 6d. B.A

5, headphones with T/mics, 5/6: Tannoy hand
mics., 4/6 asst, tub, conds. 001, 05 005. etc.,
6d ea B.V.A. valves, current prlces ‘order
c.0.d.; new stock list available; st am% n ease.—
Rudlo Unlimited, Elm Rd., London T !.
Key. 4813.
.V. COMPONENTS.—An exceptional oppor-
tunity to secure high qua’ity television com-
ponents, guaranteed in perfect working order, at

THE “ FLUXITE QUINS” AT WORK
“ What!'s going on here to-night ?

T.V.'s not working. No light !
B.B.C. on the ‘phone,
And they're asking a loan,
They're wanting a tin of FLUXITE!”

very moderate prices; heavy duty T.V, mains —

trax};sformer 609- speclﬁca}lon primary 210. tsge lt]hat FLUXITE is alvl\(rags by 3l'l°“ in
230. 250v, 50 cycles; secondaries, 3500350 at e house - garage — workshop — wherever
175mA, 2 volt 1 amp., 3 amp, 6.3 volt 8 | speedy soldering is needed  Used for over 40
amp. R.F./E.H.T. unit, 5 skv complete 55/-1 years in Government works and by leading
smoothing choke 3.3hy, 175mA, 12/-: focussing | | engineers and manufacturers. Of all ircn-

and defiecting equipment, compnslng line and
frame oscillator transformers, line and frame
O/p transformers, scanning coils and P.M.
focussing unit, 72/6 for the 6 items; smoothing
capacitors 60mfd 450v working plus 100mid.
350v working, 6/- tramparent tube guard.
cream surround, for 12in C. ., 18/-1 resis-
tance panels with slx pre-set resistors, 12/-:
co-axial plugs or sockets, 1/- each: all goods
sent carriage paid on seven days’ approval. carh
with order (refund in full if goods not accept-
able}; post orders only.—Scotsman Sales, 13
Queensway, Bayswater, London, W2 [

BRITISH Sound Recordlng Association,

THE lecture season has now commenced and an
outstanding programme has been arranged; to ]
all actively engaged or interes‘ed in high

quality sound recording and reproduction, mem-
SIMPLIFIES ALL SOLDERING

bership of the Association s essential: lectures
Writs for Book on the Artof * SOFT ' Soldering and

and demonstrations on all aspects of electro-
acoustics are given at the meetings; reports, |

Jor leaflet an CASE-HARDENING STEEL and
TEMPERING TOOLS with FLUXITE. Prica 14 azh

papers and other valuable material appear in
FLUXITE LTD. (Dept. WW), BERMONDSEY

mongers—in tins, 10d., 1/6 and 3/-,

1 T0 cvcusrs ! For stronger wheels
| that will remain round and true, here’s
a time tested tip. Tie the spokes where

| they cross with ine wire AND SOLDER.

i It's simple — with FLUXITE — but

IMPORTANT.

(SRS

The FLUXITE GUN puts FLUXITE where you want
it by a simple pressure. Price 2/, or flled. 3/8.

the journal; a few specimen copies are
available to_non-members, prlce 2/9 o.t.; the
Manual of and ies is also

avallablehprlce 1/2 p.t.; wnte for brochure and

members. lp application form e Mem- STREET, LONDON, S.E.1.
bership Secretary. Harrle J. King, 48, Mount
View Rd., North Chingford, London, E.4. L
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A WINDOW WORTH
LOOKING |INTO

Television. Receivers Type 3585, com-
plete with 45 mcfs. strip using 5 EF50's
Diode (EAS0) and Cathode follower, together
with a further 2 EAS0’s, | EF50, 4 SP6l’s,
5 VR56, 3 VRSS, | VR53, | VR54, also stacks
of resistors and condensers, 2 5,000 and
2 1,000 relays, all brand new, in sealed boxes,
at £5/10/- each.

Television. 1.F. strips only, ex the above
units, complete with 6 EFS0’s, | EASO, also
brand new and unused, 62/6 each. Ditto, less
valves, 37/6. Limited number only.
Television. Units type 208a, 2-stage 45 mcfs.
vision or sound, 2 EF50°s, complete with full
Instructions, 14/8 each while they last.
Television. Brand new RI355 Receivers
complete with valves, as used in the ‘' In-
expensive Televisor.’” Suitable for London
or Sutton Coldfield, 5t/é each.

Television, Power Packs. Complete rele-
vision power supply, giving you 2,500 volts
at 5 mja., 350-0-350 volt H.T. at 200 m/as.
and 6.3 volt at |5 amps,, input voltage 230
volts 50 cycle, fully smoothed and with aHl
valves, ex-Admiralty units. 92/6 each.
Limited number only.

Television. Coil formers, lin. x {in. poly-
strene with slugs. 6 BA single hole fixing, éd.

each. Wound, 7d. each.
Television. Condensers for the ' Elec-
tronic Engineering ~’ 1,000 P.F. midget

moulded mica ditto, 500 P. F., 4d. each.
Television. High voltage condensers, oil-
filled Mansbridge type, *° TROUBLE FREE.”"
. mfd. 3 kv., 2/6 each ; dittc, 4 kv., 3/- each ;
dltto S kv., 3/3 each,

Television. High voltage valve caps, fully
insulated, 6d. each. Diode holders, 3d. each.
E.H.T. sleeving, 3d. per length. E.H.T. cable,
12 yards 1/9.

Television. lron dust cores for ‘“Alladdin **
fcemers, also 24, 25 and 26 U.H.F. units, also
1355 and 1155 receivers, 2d. each.

Chokes. 5 Henry 200 mfa., resistance
100 ohms, 3/6 each ; 25 Henry up to 40 m/a.,
4/6 each ; 7 Henry €0 m/a.,3/6 each ;20 Henry
100 m/fa., 6/6 each; | amp. L.T. smoo(hmg
chokes, |/6 each, all ex-W.D.,

Television. Translormers ideal for ‘scope,
input 230 volt 50 cycle, output 700 volt
20 mfa. 4-volt |§ amp. twice, ecach tested
at S kv., suitable for voltage doubling, 16/6
each. Brand new and boxed.

Type 25/73 Units, complete with valves,
Brand new, 22/6 each.

Accumulators. Unspillable 2-volt 7 amp.,
43in. x 3§ x 1}. Lead acid. Brand new, 6/6
each.

Accumulators. 6 volt 85 amp. Lead acid-
Brand new. Very limited number. Only,

59/6 each.
6 mfd. 1,000 volt Mansbridge

Special Offer.
condensers, 2/6 each ; 16 mfd. 350 volt, I‘I/G

each ; 24 volt blower motors, A.C./D.C.,
each. Rectifiers, 12 volt 5 amp., 17/6 each.

Open all day Saturday

G. W. SMITH & CO.

(RADIO) LTO.

3, LISLE STREET, LONDON, W.C.2
Phone : GERrard 8204.

WANTED
W

“IANTED dynamometer a.c.

LA'.SL[E DIXON
| Battersea S8.W.8.
ANTE.

WIRELESS WORLD

WANTED, EXCHANGE, ETC.
AN'Is‘ED war surpius test set Type 87.—Box

[6175
Wu-eless Waorld,"" Vol. LV, No. 6,
949.—Box 7158. 6176
NTED. Magnewphon Tons B. with s
rampiifier not required) -—Box 2665t 01198
set, also
osclilioscope type 3394, also L050A oscil-
& Co.. 214, ueenswwnrgqlé

D. 2 AR88D and 2 AR8BSLF receivers:

state condition and price; will buy separ-

ares

ately.—Box 7159.

ANTED, recelver giving clear high ﬂdellty
voice and music English stations; reagcn-

able price,—Box 7030, (6123 |

| WA

| ait
|

I Grove.

any

254,

rimsby.

NTED. Type 805C G.R. sighal generator.
only oscillator portion need be in good con-
on write details.—Box 7155.

NTED, junction boXes JB-70-A and T-50
rmcrophones -P.C.A., Radio, Cambridge

London., W.6. Tel. Riv. 3279.  [0080
ANTED, H.R.O. coils. Rx's, etc.. AR88s
BC348s. etc.—Details to R T. & I. Service.
Grove Green Rd.. London. E.11. Ley. [409;3&

PS-15 radar indicators. scanners, waveguide,
1B24s. Cannon plugs, leads and all APS
CRTs 517G and VCRS530. —Cram%&r

ANTED, laboratory test equipment includ-
ing standard signal generator, watt meter,

oscilloscope, bridges, recorders; send price an

details to:
HATFIELD INSTRUMENTS, 175, Uxbridge Rd.
Hanwell, Tel, Ealing 0779 Toc3?

ANTED, all types of radio equipment. test

instruments, radio receivers. personal
sets, television, component.s etc., etc.: call
write, send or %
MILLER'S RA XO, 38a, Newport Court.
Charing Cross Rd,, London. 15221
NTED, surplus relays, impulse switches,
sparking plugs, S-way, push-button units;

condition; large or small quantmes mghest
4660. 55 9

prices pald— 0X
IB

ESS Engineer, 1940, N and
Al isougs Tor 1941, 1943 isas. 1944

and 1948; also indexes for Wireless World,
1948 inclusive.—Box 6772, [59'78

C*3

nmphﬂers also wanted.
Cambridge Rd., Southport.
‘NTANTED BC-610 Hallicrafters trn.ns tter,

for
Se~

hoo!

ASH oﬂered for Trix ampliﬂers T114, Ti01,
B65M, B619; all Trix or Vortexion
—Harmony House, 116,
6055
SX-28'; AR-88 Teceiver and s parts
above; best price.—Write Box 851 c/o Sﬁnxers
vice. 69, Fleet St., London, E.C.4. 0081
recelving equipment 'AN/APR.4,

“7ANTED.
comp.ete with tuning units and hand-

k; reasonable offers to—Salford Electrical

Instruments, Ltd.. Times Mill, Heywood. La&l)c;

ANTED, cOples of the Wireless World, vol.
44, No. 2, February, No. 6, June, No. 9,

September an inaex; please wrife or te'lephone

Z“The Librarian, Research Laboratories, The
| General Electric’ Co., Ltd., Wembley, Middx.
Arnold 4321, [6135

725

ANTED. new surplus valves of all descrip-
tions, large or small quanmles tubes. type
A, T23A/B, 829B. 1B24 or 1B22: all types

of test instruments; Selsyns. Magsllps receivers

and transm’tters; best prices; immediate
ment.—Write

St.,

settle-

G, Lawrence & Co., 61, Byrom

Liverpool, 3. 5892
REPAIRS AND SERVICE

AINS transformers rewound. new trans-

formers to any specification.

MOTOR rewinds and complete overhauls; first-

dir,

speaker Service. 34a,

Bede Trans ormer

c'ass workmanship,
M. E! C

guaranteed,

fully
Co., Potters Bldgs..

CT
Warser Gate. Nottingham. Eat, 1917. Tel. 3"?]5153

AINS transformers rewound promptly, usual
guarantee.—Rad'o Rewind Service, Brlth-
nr. Dolgelly, N, Wales.

OUDSPEAKERS rewound and cones ﬂtbed
any make, prompt service.—Model Loud-

Bullingdon Rd,, Oxford.

AINS transformers rewound or constructed

prompt delivery.—

specxﬂmtlon 7
d.. Bedesway, Bede
319

Co.,

‘ Trading Estate, Jarrow. 8

’ and tested:

ELEVISION, radio and amplifier Tepairs or
mod.ficat.ons; home-built receivers aligned

quotations by return; any type
transformer or coil supplied
BERNARDS. 12, chelvermn ‘Rd.. Putney. Lon-
don, S.W.15. Put. 7538. [0099

\ tncal Instrument

LECTRICAL measurine instruments of every
make repaired and standardised,—The Elec-
palr Servlce, B329 Kilburn

Lane London, W.9 Tel. Lad. 416 13715
REP AIRS to moving coil speakers. cones
coils fitted. fleld rewound or altered

speaker transformers, clock coils rewound; gparl
anteed satisfaction, prompt service.
1.8, REPAIR SERVIC

Tooting. London, S.W.17

e‘c.;

Addiccombe Rd..
EPAIR:

E. 49. Trinity Rd.. U Der
. Balham 2359. [O1
REWIND service which duplicates or modt-
ﬂes as required; transformers. loudspeakers,
prompt returns.—Raidel Services. 49. Lr.
Croydon. Cro. 6537,
S.—E.H.T.. mains and O.P. trans-
formers. field cotls and chokes; also arma-

tures and motors: new transformers designed to
%xsmgec!ﬂcauon. all work fully guaranteed,

| Harrow Rd..

RADIO

motors, vac. units, fp‘o
| Liveries.~139, Goldhurst Terrace, N.W.6.

DTN TRANSFORMER Co,, Ltd., 78l1.
N.W.10. Tel. No. Ladbroke 2846,
AINTENANCE SERVICE for guaran-
inds and repah‘s. armatures, F.H.P.

Is, etc.: good de-

103.

The NEW 1355
CONVERSION !

Radio Exchange Co., who gave you the £6
televisor, now presents, for the first time,
A COMPLETE TV SET — VISION,
SOUND, TIME BASES, POWER
SUPPLY, and SPEAKER, ON ONE
1355 CHASSIS.

RF units are NOT required.

Dacta for London is now available, price 3/-
per copy ; data for Birmingham wifl be ready
shorely.

We can supply new 1355, in original maker’s
cases, price 55/-.

RECEIVER 3547, Containing 15 EF50’s and
8 other valves, midget motor, hundreds of

components, and a ‘' Pye ** 45 mc¢/s strip. In
original maker’s scaled cases, £6/7/6,
AMPLIFIER [135A—twin inputs, three

valves (EBC33, EK32 and EL32) complete with
our ** §0 min, conversion data,”” 17/6.

CONTROL UNIT 214. In sealed maker’s
cartons, with 3 EFS0’s, 2 EB34’s, | DI, 39
resistors, |7 condensers, 8 pots, yaxley
switch heavy toggle switches etc., 19/6.

PHOTO-CELL MULTIPLIERS. Complete
with 931A multiplier (equivalent to Mazda
27M1), 2 6AC7's and | 6AG7, this unit con-
tains the cell bleeder network and will find
a wide variety of applications where really
high gain is required. ONLY 30/,

RECEIVER 21. Supplied complete with
vibrator pack, these may have stightly damaged
switch spindles (not damaged wafers) but are
otherwise perfect. Complete with 9 valves
and circuit, 35/-.

POWER UNIT S441B. With separate and
individually controlled HT and filament
transformers, these provide 300V at 200mA
DC, l2v. 3A AC and Sv. DC. In attractive
cases measuring 14 x 7 x 74in., they are fully
fused, and complete with HT and LT indicator
lights. OUR PRICE 65/-.

STILL AVAILABLE. Midget Motors, 9/6 :
Receiver 18, 17/6 ; Mod. Transformers, 6/6 ;
HT Batteries, 94v., §/6 ; 157v., 8/6 ; Indicator,
198, 40/- ; American Telephones, 37/6 ;
Control Box C-56/APX2, 4/3 ; Control Box
C-57/APX2, 4/3 ; Receiver 25, 19/6 ; Vibrator
Pack 24, 15/6.

RADIO EXCHANGE CO

9, Cauldwell Street,
BEDFORD.

Phone 5568.
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The “MAJCR" Insu'ation Test Sets

Outstandingz in the famous “Record ”’
family, this Test Set has a constant
pressure generator of patent design.
Ranges are available up to 500 volts
50 megohms, with or without con-
tinuity range of o/30 ohms.

Our engineers will be pleased to discuss your
problems. Write for folder Dfb.

THE RECORD ELECTRICAL CO. LTD.
BROADHEATH, ALTRINCHAM, CHESHIRE
Telephones : Altrincham 3221.2-3
Telegrams : * Cirscale *, Altrincham
Cables : * Clrecale ', Altrincham
28, V'IC‘I‘ORIA STREET. LONDON SwW1

Telephones : ABBey
Telegrams : 'Clrscale Bowes'. London
Cables : * Cirscale * , london

Good Investments

NIFE CELLS. New |2 volt 45 ampere hr. 9
cellsin wood crate, £8/10/- each, plus carrlage
MOTOR GENERATORS. C./D.C. 2 h.p.
200/250 volt 50 cy. S.P. mductlon motor direct
coupled on C.l. Base to 100 volt 1.4 kW, D.C.
Generator, 2,950 r.p.m. |
DOWTY LlVE LINE HYDRAULIC PUMPS,
25/- cach, carr. extra. Water Pumps, 230 volts
A.C., lift 3ft., head 10ft., capacity 100 g.p.h.,
£5/15f-, carr. 2/-. Rotary Suds Pump only ; lift
eaa 35fc., capacity 60 g.p.h., £4/10)- each.
Post 2/-.

WIRE. Field wire, new D.8 twin, { mile drum
twin wire, £8{l0/-.

G.P.O. Wall type Telephone constructors parts,
comprising carbon mike in bakelite case, Trans-
former, condenser, switch-book and contacts,
long magnet bell receiver, magneto bell in box
8in, x 6in. x 3}in., cords, terminal strip, and hand
magneto generators, all with wiring diagram,
JSA per pair, plus 5/- carriage charges.

YSTAL SETS. The Lesdix Boudoir Crystal
Set in black bakelite case fitted diode detector.
17/6. The Ivalex Crystal Set in neat white bakelite
case, catwhisker detector, 15/6. Postage on either
set 1/6 extra. Headphones, new and tested for
crystal i-eception, with headtand and cord, 10/
pair, post 9d.

RECTIFIER UNITS. Ex.-G.P.O. 230 volts A.C.
50 cy. input. D.C. output 50 volts 5 amps. 50 volts
14 amps. 50 volts # amp. 30 volts 8 amps, 30 velts
10 amps. 12 volts 3 amps., all in vent, metal cascs.
new conditicn ; write for special list *“ R.U.W.

THE RAYCRAFT KIT, new, comprising 10 00()]
ohm. relay,light ray cellin bakelite case, megastat,
valve holder, condenaser, etc., with instruction
booklet, 45/-.

PRECISION TEMPERATURE CONTROL
OVENS for Quartz Crystals, 230 voles AC.
50 cy. will give a stability with suitable crystals of
better than 2 parts in a million. Fitted precision
thermostat and thermometer, Temp adjustable
40/60 degrees cent,, £4/17/6. Carr, 2/6.
VARIABLE SLIDER RESISTANCES. Double |
tube 150 ohms 2 amps., 30/-.

ELECTRADIX RADIOS |

214 Queenstown Road, London, S.W.8
e Telephone : MACaulay 2159 S

WIRELESS WORLD

REPAIRS "AND SERVICE
ERVICE with a smile.”—Repairers of all
types of Brmsh and American receivers;
coil rewinds; American valves, spares, line cord.
—F.R.IL, Ltd., 22, Howland St., W.1. Mufgixlnzx

S8
TURDY ” rewinds, mains transformers,
[ chokes and fields, first-ciass work,
prompt deliveries and satisfaction guaranteed.
—Sturdy Electric Co., Ltd., urdy Works,
Burnopfield, Newcastle-on-Tyne, 0125
SECOND-to-none rewind service, reliable.
neat, return of post service; your television
requirements promptly executed, EHT, L: and
heater tmnstormers, stamp for quotations.—
R. E 137a Ashton Rd., Oldham. [3519
ISH rewinds. no delay transformers, mains.
TV, output, choxes. also your specifica-~
tion; vacuum impregnation, interleaving. new tag
panéls; our aim—your satisfaction —Afsh & Co..
Ltd.. Vanguard Works, Poole, Dorset. (6103
EWINDS and conversions to mains and out-
put trans. pick-ups. fields, clock coils. car
vibrator units, etc.. from 4/6, p.p.. equipment
a speciality; all work guaranteed.—N, L. Re-
3;";393. 4, Brecknock Rd., N.7. Tel, Words\\[orth
2 -HOUR service, 6 months’ guarantee, any
transformer rewind, mains outputs and
i.f.s., etc.; all types of new transf., ete., sup-
plied to specification; business heading or ser-
vice card for trade prices.—Majestic Winding
, 180, Windham Rd.. Bournemouth.
TROPOLITAN RADIO SERVICE for re-
winds. mains and E.H.T. transformers,
chokes and fleld coils; new transformers
designed and manufactured singly or in quanti-

ties.—Metropolitan Radio Service . Company,
1021, Finchley Rd., London, N.W 11.  Tel.
Speedwell 3000 {0130

WORK WANTED

ONSULTING electronic specialist can accept |

commissions for design, development or

-| assembly of most types of apparatus, technical

advice, flat rate, 10/- per aquery.—Box 6786.
UALIFIED free-lance radio, T.V.. communi-
cations engineer (25. yearst experience)
undertakes service manufacturers, dealers:
Surrey, Middlesex; own car; gear, 'lab::ratou
confidential.—Write BM/FFBJ, W.C.1 15938
RAUGHTING, tracing and photonrlntlnsz
services; estimates free; contractors to the
Ministry of Supp'y and the Admiralty for draw-
ing and tracing work to their requirements and
specifications. sub-contracting work of this
nature under aken
DRA G & TRACING Ltd., 456a, Ewell Rd.
Tolwort.h Surbiton. Tel. Elmbridge 7406, [5975
T, B.Sc., AM.ILEE., offers to the

trade and amateur a service of technical
advice, desirn and construction of special test

S
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RADIO SUPPLY CO.

34, Hanover Street, Park Lane, Leeds, 3
BRAND NEW GUARANTEED GOODS
MAINS TRANSFORMERS. Fully inter-
leaved and impregnated. Primaries 200-230-
250 v. Screened.

Drop through types, with TOP Shroud
260-0-260v. 70 ma.,6.3v. 3 a.,5v, 2a.
Standard . 12/11

250-0-250 v. 70 ma., 6.3 v. 2a.,5 v. z';'

Midget, 24-3-24in. 14/11
3500350v 70 ma, 63v 2a. Sv 2a.. 15/9
350-.0-350 v. 80 ma., 63v3a Sv. 2a.
Standard . . 1719
350-0-350 v. 100 ma. 63v 3a. 5v 2a,
Standard . . 19/6
350-0-350'v. 120 ma.,6.3 v. 4a.,5v. 3 2.
Standard . .. 239
350-0-350v. 150 ma. 63v 4: 5v.3a.
Standard . 25/9

Fully Shrouded Upr-ght Mount-ng Types
250-0-250v. 60 ma.,63 v.3a.,5v.2a

Midget, 24-3-3in. 5 ... 15/6
250-0-250 v, 100 ma. 63v 6a,5v 3a. 239
350-0-350v. 100 ma. 63v-4v 4a.C.T.,
0-4-5v.3 a. . 21/6
350.0-350 v. 150 ma 63 v. 2 a.,
63v.22.,5v.3a. 27/9

425.0-425v. 200 ma.63v Av. 4
CT.,63v.-4v.4a2.CT.,0-4-5v. 3 a.... 42/6
ELECTROLYTICS Bmfd 450 v, Small Met.
Tubs, 111 ea.; 16 mfd. 350 v. Small Cans,
2/3 ea., 18/6 do: ; 8-16 mfd. 450 v. Cans,
3/6 ea., 35/- doz. ; 8-16-32 mfd, 450 v. Cans,
4/9 ea.; 50 mfd. 12 v, 8d,
SMOOTHING CHOKES. 40 ma. 10 h.
360 ohms, 3/3; 60 ma. 15 h, 400 ohms,
4/3 ea., 42/- doz. ; 80 ma. 12 h. 350 ohms,
5/3 ea,, 45/- doz.; 100 ma. 10 h. 100 ohms,
200 ma. 5 h, 100 ohms, 7/6 ea., 66/- doz. ;
250 ma, 10 h, 100 ohms Potted, 11/9 ea.
OUTPUT TRANS, 6V6 to 2-3 ohms
(Small), If01 ; Push-pull 10 w, 6V6, PX4,
6L6 to 3-5-8- l5 ohms, 15/-. Williamson type,
exact to author's spec,, 63/-,

TERMS., C.W.0. or CO.D, over £1. Post
extra under £2. Full list 3d, Special List for
Trade, 3d

gear. recelvers and other apparatus,
correction of faults in home built nDDamtus—
J. Mort, BCM/HIFIDEL w.C.1 [5752
LLANEOUS
LEARPIC " blacx screen.

TELEVISION black
better contrast in daylight or at night; cuts
out highlights on tube; attachable any set, any
size screen, 10/- each: c.w.0.—D, A, L., Ltd.
Harley Road Blackpool.

OLISHED walnut console cabinet, - 12X10

panel; £8.—32, Chatham Rd., Klngstogl.sg

“7ALNUT raalogram cabinets; stamp leaflets.
—Cabinetware. 1a, Heyes St.. Blackburm.
\ ALNUT radiogram cabinets, stamp details,
PtE . Wisker, 501, Hale End Ri ng}'nnsls
ark,

ALNbT radiogram and television cabinets,
sample designs, few only, stamp details.—

screen of Perspex gives

Shaw. 69, Fairlop Road., Leyfonstone. E.l[%922
ELENIUM photo-electric _cells, 35mm dia,

10/-; 40mmX22mm, 7/4
hoto-cells in stock; s.a.e. for details,
roducts, 22, Runnymead Ave.. Bristol, 4.

16008

NGRAVING, amateurs and trade could take
the opponunlty of engraving problems in the
future by getting in touch with A,G. Engraving,
19a. Windmill Rd., London, S.W.18. Brass.

6; all standard- Slée

bronze erinoid, perspex dials; one knob or
repetltlon equally entertained. €034
LSCREWS, Ltd.,, for B.A. screws, nuts,

washers studding, grub-screws, bolts,
soldering tags, woodscrews, etc., plain or nickel
or cadmium plated, one-gross packets or large
quantities; stamp for lists.—270a, King St
Hammersmith, Riv. 7762.
X-GOVERNMENT steel instrument cases.
copper-plated and finished battleship grey,
size 23in long, 10in high, and 8in deep, excellent
condition 12/6 with carrying handles, 10/~ less
carrying handles, plus 2/6 packing and carriage
England and Wales.—Weatherhead’s, Bletchl?egs

Bucks. [5'
T last! You can easily motorlse your sewing
machlne at low cost. Send for our small
mains motor fitted with pulley wheel and flex
to run off 220-240v a.c.. price 24/- carriage
paid; list availlable. —Malden Transformer Sup-
plles Opposite G.P.O., George St.. Richmond.

10038
0 PER wires enamelled. tinned, Litz, cotton,
silk covered. all gauges; BA sciews, nuts.
washers, soldering tags, eyelets; ebonite and
laminated bakelite panels, tubes, coil formers:
Tufnol rod; headphones, flexes, etc.; latest radio
?ubhcations. full range available: list. s.a.e.;
ade supplied. —Post Radio 8upplies 33 Bourne
Gardens, London, E 4, {0138
SITUATIONS VACANT
EXPERIENCED and qualified radio and tele-
vision engineer required, Kensington area,
highest wages to experts only,—Tel, Frobisher
7464 appointment. 6173

o8

AN UNUSUAL

" BUY n
for

ELECTRICAL

and

RADIO ENGINEERS!

Qriswerns’
-o'-DISD

The Unique OHM’'S
LAW CALCULATOR

Whether you are constructing or ser-
vicing a radio set, problems involving
voltage, current and resistance can delay
progress A ' FLIK-O'-DISK " will give
the answer in a jiffy —with the mere
touch of your forefinger. Send for yours
—TODAY !

LIMITED NUMBER ONLY~—

offered at

HALF PRICE!

Send P.O. NOW to :—

3 / IONIC LABORATORIES LTD.

Swiniey Buildings, Bath Road,
CIPPENHAM, SLOUGH,
BUCKS
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WIRELESS WORLD

MAINS
TRANSFORMERS

(Postage Extra under £2)

As supplied by us to the Ministry of Supply, B.B.C
Education Authorities, Admiralty, ete,

Intericaved and impregnated.  Screened primaries
tapped 200/230 v,

(Also built to your lpec:ﬁcmon prompt deliveries—
quotation per ** Returnof Post.”’)

DROP THROUGH TYPE. TO? SHROUD

{a) 250-0-250 v. 60 mA.,6.3 v, 82,6 v. 2a... 15/6

(b) 250-0-260 v.60 mA., 4v. 4a.,4v.2a. 1
Following types have Universal L.T. windings.

6.3-4-0v.4a.O.T., 5-4-0v. 2 a.

(c) 250-0-250 v. 80 mA. 1716
(d) 300-0-300 v. 80 mA. .. 1716
(e) 350-0-350 v. 80 mA. 178
(1) 260-0-200 v, 100 mA. 19/€
(2)300-0-300v . 105 mA. 19/6
(h) 350-0-360 v. 100 mA. 19/6

FULLY SHROUDED UPRIGHT TYPES
[t} 8""1)'”‘;0 v. 150 mA., 6.3 4.0 v. 6 a.

O Ve BB errnerrasinnzens 39/-
) 425-0:425 v. 180 mA., 6.3 v. 45.01‘
8.3V, 44, CT. B V. T8  oivoveneiess 42/6
(k)4250—425 v. 180 mA.. 4 v. 8 4. G.T., .
4v.4a.CT. dv.da. o..oovninnienn.s 44/6

(1) 425- 0-425 v,
4v.2a.CT,4v.2a. CT,, 47/~
Note —Model ) above is smtable for Witliamson

Amplifier.

Williamson Pre-Amp Mains Transformer

325.0-326 v. 20 mA., 6.3 v.6a..6.3v.1.6a. .. 19/6

WILLIAMSON AMPLIFIER REPRINT

%-pu;e bookle'. published by ** Wireless
World™ ........ .

ISOmA. ﬁﬁv 4a C.T.,

3/6

WILLIAMSON OUTPUT TRANSFORMER

Built to Author's specification 1.782

secondnries. Approvedtype ... £312 6

WILLIAMSON SMOOTHING CHOKES
Choke No.2 £1 2 6. Choke No. 1, 12/0
PRE-AMP, CHOKE, 50H. 20 ma., 1,500Q . 15/6

FEEDER UNITS

Highclass radiofeeder unite with R.H. stage. Switched
plck-up sockets. Glass scales. Completely aligned.

MODEL A. Covers 16/50, 190/30 and
900/2,000 metres, Price, including
Purchase TaX. .........c0o0vveeenn.n £1 8

MODEL B DE LUXE. Covers 45/145,

190/550, 900/2,000 metres and six
ranges of band spread. Price, in-
cluding Purchase Tax .............. £18 7 6

MODEL E. As Model A, but with Variable
Selectivity and inflnite impedance
detector. Price,including Purchace Tax£12 15 0O

“V|EW MASTER ™ TELEVISION REGEIVER

All asindividual partsstocked as weli as kite
CONSTRUCTOR’S ENVELOPE, containing fullinstruc-
tions. layouts, diagrams ,etc., §/-, post free.

POLISHED ALUMINIUM GHASSIS, 18 S.W.G.,
4 SIDES, 3 in. DEEP

10ip. x6ln., 10ip.x8in., 8/6; I12in.x%n., 10/6;

din. x 9in., 16in.x8In., 11/8; 20in.x8in., 12/6

EDDYSTONE SHORT-WAVE COMPONENTS
Fullrangestocked. Eddystone illustrated cataiogue 8d

SPECtAL OFFERS

.0005 2-gang T. Condensers
Coil Paeks 3 W.B. Minlature . . £1
485 Kefs L.F, Transformers, pai 1
T.M.C. *1 mid. 7 Kv. Condensers, vlthchp 1

INSTRUMENT WIRES

C ve range in lled cotton and ellk
covered coper wires from 16 8.W.G. to 40 8.W.G.

[-1=20- e

6
9
2
2

500 V.A. Auto Transformers, 115/230.... £2 2 0
PACKARD BELL PUSH-PULL PRE-

AMPS, In sealed cartons with acces-

sories and two valves, 63L7 and 28D7 16 6

TRANSMITTING VALVES
807, 8/- ; 805, 23/8 ; 813, 27/8 ; 8L6. 9/€; 636, 9/6.
YCR97 C.R.T.s in maker's trausit cases £1 12 6
Quantity discounts on Ex.-Govt. Valves.
SEND NOW 6d. P.0. for 84-PAGE CATALOGUE

Terms CW.O. or C.O.D.

COULPHONE RADIO

«'The Return of Post Mail Order Service"’
53 BURSCOUGH STREET

ORMSKIRK, LANCS.
7 Phone 987

. tary,

ch
' essential, able to drive; zood prospects
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SITUATIONS VACANT
E.M.I. INSTITUTES.

PRINCIPAL Professor H, F. Trewman, M.A,
(Cantab.), M.I.LE.E., M.I.Mech,E., M.Brit.LR.E.
APPLICAI‘IONS are invited for two full-time
posts as Jecturers in_Electrical, Electronic and
Telecommunications Englneerlng to_students on
two, three and four year courses, For one post
appllcants should have a good degree in Elec-
trical Engineering, 'with Telecommunications,
For the cther post, a graduate Telecommunica~
tions Engineer is required, preferably with Post
Office experience. Abpplicants for both vosts
should be under 30 years of age, and are required
to possess industrial and good instructionul ex-
perience.

THE salary d ds on experience
and wm be ln the range of £450-£600 per

APPLICATIONS. stating age, qualifications, and
experience, with the names and addresses of
three persons to whom reference may be made,
should be sent, within fourteen days after the

appearance of this advertisment, to The Prin-
cipal, E.M.I. Institutes, Ltd., 10, Pembridge
Square, London, W.2 [6057

ROWN Agents for the Colonies.

RADIO Engineer (development) required by the
Government of Fiji for one tour
years in the first instance, for duties in con-
nection with_the installation and maintenance
of small . radio stations and_ the general
planning of an enlarged radio-telephone net-
work; commencing salary according to qualifi-
cations and experience, in the scale £F840 ris-
to £F960 a year (£F111=£100 sterling); free
passages, gratuity on
of service at the rate of £F25 for each period of
3 months' service; candidates must have had
wide practical experience of installing and
maintaining radio stations. administrative ex-
})erlenoe of the organisation required for operat-
ng a group of stations. and experience of Inter-
national pxooeedure and fre?uency allocation; a
knowledge of speci: requirements of
meteorological and aeronautical radio services
an advantage; apply at once by letter. stating
age, full names in block letters, and full par-
ticulars of qualifications and experience, and
mentioning this pa per to the Crown Agents
for the Ci nonles. 4, llbank, London, S.W.1;
quoting M/N/257 (SB) on both letter and en-
velope; the rown Agents cannot undertake to
acknowledge all applications end will communi-
cate only- with applicants selected for further
consideration [6000

CROWN Auents tor the Colonies.

satisfactory comp‘et’on,

RADIO Officer required by Nigeria Government |

Posts and Telegraphs Department (for aero-
nautial wireless stations) for one tour of 18-24
months in the first instance. with prospect of
permanency; salary according to age and ex-
perience in scale £660-£850 a year (including
expatriation pay). plus temporary allowance be-
tween £51 and £65 a year according to salary:
outfit allowance £60; free passages: liberai
leave. Candidates should preferably hold a Post-
master-General’s Certificate in radio-telegraphy
or an air opsrator’s certlﬁcate should have had
a thorough crounding in I.C.A.O. codes and pro-
cedures, and recent experlence in- operating
wireless and direction finding stations used for
aeradio services, Experience in radio-telephone
procedure and knowledge of manual V.H.F.D/F
would be an advantage.—Apply at once by let-
ter. stating age, full names in block letters and
full particulars of qualificatlons and experience
and mentioning this paner to the Crown Auents
for the Colonies. 4. Millbank. London. S.W.1,
quoting M/N/25824(3B) on both letter and en-
velops  The Crown Agents cannot undertake
to acknowledize all applications and will com-
municate only with applicants selected for fur-
ther consideration. £6046

ORKSHIRE ELECTRICITY BEQARD.

RADIO and Television Assistants (Vacancy No.
69/50).—A Specialist Assistant is required for
the Radio and Television Section in each of the
Sub-Areas of the Board at Bradford. Hudders-

field, Sheffield, Leeds, Wakefield, Hull and
Grimsby., _Salarles in accordance with the
National Joint Council Agreement, Grade 5

£570/20/£630 per annum. Applicants must have
had a sound training and experience in the
maintenance and repatr of various makes of
radio and television sets and the duties will
include supervision of the Sub-Area Radio S
vice Depots carrying out installation, repair and
maintenance of apparatus. and will also include
lesponslblllty for the training of radio mecha-
nics. on of a qualifi will he an
advamage Appllcations stating the above
vacancy number, age, qualifications, experience,
and indicating the Area to which they wish to
be appointed, should he for\varded to the Secre-
Yorksnire Electricity Board, Wetherby
Road. Scarcroft, Leeds, within fourteen days of
the appearance of this advertisement. 6074

ADIO television engineer, first-class only;
accommmodation available.—Box 7036. (6140
ADIO service assistant engineer; knowledge
T/V an advantage: write.—Robert Bennett.
Ttd.. 73. Stroud Green Rd.. N.4. 607!
ADIO service engineer
arge of workshop,

required to take
television experlence
for right
man.—Bruce Moore, 109, York Rd., West Hartle-

00].
hADIO engineers, experienced,
work on communication receivers, b
equipment; work in N. London or 8.W. ares of
London; write giving particulars of cxpenence
—20x 6961, [6097

required for

er- |

|

BETTER
THAN

TWINS

The ‘' cross-

“ twin-units, "’
over,”’ ‘‘ feed-back '' exercise so mag-
fcal a fascination these days that we
feel it is not amiss to point out that
the Barker patent drive is in fact the
equivalent of a very efficient twin unit

words

with its own built-in cross-over, plus
an extremely high degree of seif-
adjusting feed-back found in no ordin-
ary speakers, twin or otherwise.

Further, the Barker patent cone
corrugations provide a smoothly varying
effective cone area which radiates ade-
quately over the full audio range.
Nor does it exhibit any break in quality
or space since its material and treat-
ment are homogeneous and continuous.

These facts are well known to many
hundreds of our friends who find
constantly recurring pleasure in the
way their Barker speakers bring out
the essence of good performances, new
experiences in music, speech, and even
in noise !

Send now for details of the 148a and
150, twelve inch units, and the new
501 cabinets.

BARKER

NATURAL

REPRODUCERS
BCM/AADU
LONDON, W.C.1.
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THE

BRITISH NATIONAL

RADIO SCHOOL

ESTD. 1540

NOW IN OUR ELEVENTH
YEAR AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

To pass his examination(s) after com-
pleting our appropriate study course!
NOTHING SUCCEEDS LIKE SUCCESS
and what we have done a thousand
times already, for others, we can do
again, for YOU !
A.M.Brit.1.R.E. and
CITY and GUILDS Radio and
Telecommunications Exams., etc., etc.

Six months' ‘trial period without obligation
to continue.

Piease mention this advt. and send for free
booklet and sample lesson to:—

STUDIES DIRECTOR
BRITISH NATIONAL RADIO SCHOOL
66, ADDISCOMBE ROAD, CROYDON
Phone : Addiscombe 3341

IF IT IS NEW and GOOD

HOLLEY’S RADIO STORES

285, CAMBERWELL ROAD,
S.E.S

Have it in stock

SOUND SALES A-Z AMPLIFIER
AND DX FEEDER UN.TS.
LEAK ‘“ POINT CNE
AMPLIFIER AND NEW SUPER-
HET TUNER
ACOUSTICAL Q.U.A.D. AMPLI-
FIER
WILLIAMSON AMPLIFIER AND
TUNER BY GOODSELL
FELICITY L.P. JUNIOR AMPLI-
FIER, TONE CONTROL AND PRE-
SET TUNER
CHARLES K.i. AMPLIFIER AND
TUNER

Recommended SPEAKERS
WHARFEDALE CORNER DUAL
TANNOY ‘' DUAL CONCENTRIC **
BARKER 148a and 150 UNITS
GOODMANS AXIOM 150
DECCA CORNER SPEAKER AND
LONG PLAYING RECORD EQUIP-
MENT ; also TWO SPEED MOTORS
AND L.P. PICK-UPS
ARMSTRONG ALL-WAVE CHAS-
SIS
RADIOGRAM AND CORNER
SPEAKER CABINETS.

Open all day Saturday. .
’Phone : RODney 4088

| to Personnel Manager

WIRELESS WORLD

SITUATIONS VACANT
OOLWICH POLYTECHNIC, London, S.E.18.

THE Governing Body invite applications for
the post of lecturer in the department of Physics
and Teiecommunications. to teach chiefly elec-
trical subjects to the standard of the Inter-
med.ate B.Sc, examinat.on anog the H gher
Na:ional Certificate in Telecommunications. Can-
didates will be preferred who have a_ degree in
physics and a snhowleage of some branch of
telecommunications, but a candidate with a sult-
adle degree in e.ectrical eng.neering will
considered.

BURNHAM technical scale salary £300-£15-£555
pius London allowance and wraduate add.t.ons,
otarting salary accord.ng to industrial and
teaching exper.ence. Max!mum possiole is £7
FULL particulars of the post and appicat.on
forms may be obtained from the Cler< to the
Governors, to whom thay should oe returned
within two weeks of the date of this advertéxse-

ment.
IS MAJESTY'S COLONIAL SERVIua—
MALAYA,
A VACALCY exists for an Engineer in the
Department of Broadcasting, Malaya, to insta.
and manage broadcasting studios, recording

i ghannels, and transmitters on a salary scale of

,065 per month (equiva.ent to £
£1,491 per annum), In addition a cost of living
aliowance 15 paysb.e, and varies from £210 per
annum for a single officer to a maximum of
£525 for a married officer with children. Income
tax is at a low rate.

The ajpointment is permanent and pensionable
but subject to a’ probationary period of 3 years.
Free passages are provided for the officer, his
vi.e and u) to 3 children on appointment: and
for the officer and his wife in respect of each

‘| tour, while assistance is given towards children’s

passages. Furmshed quarters are provided if
available, at rates varyin? from $20.5 to $71
per month (equivalent to just under £29—£100
per annum). Vacation leave will be granted at
the rate of 4 ¢ays per month of resident service
in a tour of 3-4 years. Free medical attention.
CANDIDATES, between the ages of 23 and 35.
should have an Engineering gree, Graduate-
ship of the Institute of E'ectrical Engineers or
equivalent, and at least 2 years’' general experi-
ence with an organization handing studio and
transmitter equipment. The successful candidate
wllz later be required to pass an examination in
A,

alay,
CANDIDATES should write for an apvlication
form, stating age, experience and qua'ifi~ations.
to the Director of Recruitment (Colonial Ser

vice), Colonial Office, Sanctuary Bui'dings
Great Smith Street, London, S.W.l1, quot‘ne
~e‘ererice No. 27326/39. 16073

ENIOR television ean‘.neer required for re-
search dept. of McM!chael Radio, Ltd.;
apOlicants should write stating age. experience
and sa'ary required, to—Personnel Officer, Wex-
ham Rd.. Slough. [6015
APABLE man of h'gh intelligence and in-
tegrity as persenal assistant to owner-
manager of soundlv established London retatl
rad'o business; state age and full details of
~areer.—BoX 6788. 16023
ELEVISION testers and radio testers re-
quired for firm of rad.o manufacturers; top
rates, pius bonus; good conditions and Yrospects.
‘a

—Ap2ly, Hale Electric Co., Ltd., Talbot Rd.
West Eu!ln% W.13. [5993
NTERNATIONAL (um nﬁ has vacancy for
radio techniclan, South America; should
have experience ground installation, mainten-
ance mavigational aids and good command
Spanish.—Box 6782 16007

E. K. COLE LTD. (Malmesbury Division),
invite applications from electronic engineers
for permanent posts in deveiopment laboratories
engaged on’ long-term proiects Involving the
following techniques:—
1  PULSF generstion and transmission.
2. SERVO mechanisms.
3. CENTIMETRIC and v.h.t, systems.
4. VIDEO and feedback amphfiers,
5 V.H.F. transmission and 1e.eption.
THERE are vacancies in the semor engineer,
engineer and junior grades: candidates should
have had at least 3 years’' industr'al experience
in the above types of work, together with educa-
tional qualifications equivalent to A.M.IE.E.
examination standard: commencing salary and
status will be commensurate with qualifications
and experience; excellent opnortunities for
advancement are offered with entry into pension
scheme after a period of service.—Forms of
avplication may be ohtalned from Personnel
Man&g)er, Ekco Works, Malmesbury, Wilts, [5974
ILOT RADIO. Ltd., requires immeda‘ey
fault finders, testers and mechaniral in-
spectors for radio and televis‘on a'gnment
exverienced in factory production, five-day week

with good rates of pay.

APPLY or write to:— Park Royal Rd., London

N W.10. (6179
preferahly

RADIO and electrical engineer,
s‘ngle. aged 26/32. required by British
Comvany trad'ng M!dd'e East; salary accord‘ng
experience, p~nsion scheme, cost living a''ow-
ance. etc.—Aooly Box 6777 [5992
LECTRICAL inspector for mains and audio
transformer test department, prevous
similar experience essential: N W London —
Write with full details of age and salaries earned
Box 6792 16038

ESTERS for pre-production assembly: must
be experienced in electron:c an ar
et}zihpmn-ts and be ab'e to work on own initiative
with minimum supervision.—Applv sgiving ful
detais. to the Personne! Manaser E. e,
“(Develonment Department), Malmesbury

16085
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SOLONS FOR YOUR
SOLDERING JOBS !

Types available—65 witc oval
tapered bit,
65 watt round
I penci: bit.
= = {25 watt oval
tap r2d bic.
— 125 watcround
pencil big,
240 watt ova
tapefed bic,

ELECTRIC

SOLDERING IRONS

These five models wili satis.y practically avery
soldering demand whether for the occasional
household job or continuous soldering under
workshop or tactory conditions, With the
Solon the heat is in the bit 1tselt .. contin-
uously . hour atter hour; all connections
housed at end of handle away trom heat.
Each model comuplete with 6 reet Henley 3-core

fiexible. Now available: fromr stock, Write
tor folder Y.ro.
w.T. RAPH WORKS CO. LTD.

HENLEY'T TELEG
61-64 Hatton darden, London, £.C.1

x

‘Badiospares®
Quality Parts

The
Service Engineer’s

e

irst Choice

P

s Amsal
HIGH QUALITY TAPE
RECORDING HEADS

ARE NOW AVAILABLE FROM STOCK
Also TAPE OSCILLATORS, AMPLIFIERS,
Constructor’s Enve.opes (4/3 Post Free G.B.)

*‘Magnetic Tape Recording'* 4th Edition
revised and enlarged ready shortly.

TAPE MECHANISMS & RECORDERS SOON!
Write for latest Price List.

e AUDIGRAPH LTD.=

Dept. MR3, 74, Great Hampton Street,
HOCKLEY, BIRMINGHAM, 8
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-towards perfection-
TUNER TYPE DT/4
by
LOWTHER

The finest tuner unit in existence
for quality reception (T.R.F. &
Superhet)
connecting to any well known

No complications in
amplifier.
Wri:e for full descriptive folder 1o:-

THE LOWTHER MANJFZCTURIKG CO.

(The Laboratory Production Unit)

Lowther House, St. Mark’s Road,
Bromley, Kent RAV. 5225
M. & J. PEARSON

263, GALLOWGATE, GLASGOW, C.4.
Offer the following Clearance Lines :—

100 K/C Crystals, Bliley and R.C.A., 12/6
each. Selenium Rectifiers, full wave,
24 v. 4 amp., 25/- each ; 12 v. 4 amp,, 15/-.
Ex.-U.S. Tuning Units. Range C. and D.
enclosed in Black Crackled Case 12in. X% 9%in. X
8%in, with handles, I5/- each.

New Transformers, Input 220-240 volts.
Output 350-0-350, 80 mA_, 6.3 and 4 volt,
S amp., 5 velt 2 amp., 16/- each,
Ferranti 0-500 Micro-Ammeters.
Flush Type. New and Boxed, special offer,
16/6 each. Modulation Transformer, D a'
in>ut and Output 360 watts and 12 watts.
Milti capped primary, totally enclosed,
7in. X 7in, x 7in. Weight 30 |b. 2§/- each.
Choke. [0henry,650mA. Totally enclosed
7in. X 7in. % 7in, Weighe 30 Ib, 2§/-,
Swinging Choke. 3.6 to 4.2 H., 250 mA,
Totally enclosed, 44in. X 3tin. X 4in. Weight
71b. 7/6each. American Loran Indicator.
Less Valves and Tube. Contains a host of
components, including 24 Ceramic Valves,
Holders, High Vo:tige Condensers, Switches,
etc, (7/6.

Receiver Type 78, 5 Valve Superhet, with
100 kfe. erystal, E.C.H.35, E.F.39, 6]5 VRII,

2¢4in.

YR92. Good conditlon. 35/ each
Transformer, 230 volt, 50 cys. input.
115 volts, 500 v.A, 3§/-.

Eddystone Power Unit, 200-250 volt,
50 cys, input, 300 v 200 mA D.C., IZS

A.C. and 4 volt D.C. smoothed
£2/5/0. Test Set,

volts 3 amp.
for microphone output.

Type 74, input 230-250 volts, 50 cys. Tube
139R, Valves VRI35, 5Z4, VUI20, 6J5,
6Q7, SVR, 65.. Good condition. Ideal

for converslon . to Scope. £3/5/0. Sperry
Bomb Sight Computer, as advertised at
£3/15/0. grand new In transit case. Our
price £2/10/0. A gift to the model makers.
All prices Include Carriage or Post.
Cash with Order and pieasz write name clearly.

WIRELESS WORLD

SITUATIONS VACANT
INISTRY OF SUPPLY invites applications
from e.ectronic ganlg:néers and physlcists for1

possiss at ieast Higher
N or eqmva ent quaikfication, but
spec.al cons.deration wou'd be given to app.icants
wno have such additional quaificat.ons as a fui
apprent.cesh.p in light electr.cal eng.neer:
e ectronics. or a degree in physics or electr
engineer.ng; experience of radar or rad.o gamed
in nt,he Se’v.ces or in industry, of e.ectronic tech-
m.ques, partcuariy in the U.H.F, ranze or of
gaAAﬁeA aeve.opment wou.d also be an advantage.

B
495-£645; L 3
0 k220-£460 rates for women somewhat

lov
APPLICATION forms obtainable from Mi nistry
of _abour and Nationa. Serwce. Technca! and
ster (K), York House, Kingsway,
London 2, quoting D.253/50-A. C.osing
date 14 days after date of appearance of tin.s
advertisement. reoso
JUN}OR engineering and laboratory assistants
with «now.eage of radar or radio wanted for
interest:ng wors In Luton.—Graduates or ex-
rauar or radio mechanics should write giving full
aetails mentioming ret. HAE to Box 6952.  [6062
LECTRONIC engineers and physicists are
invited by the Mumstry of Supp.y 10 app.y
for unestablished appointments in tie expert-
mental officer class at Research and Deveiop-
ment Establishmenis in and near London.
MINIMUM qualification Higher School Certifi-
cate; applications also invited from candidates
ho]dlng H.gher National Cert.ficate in light en-
gineering inc.uding electronics, or higher quali-
fications; experience in the following flelds is
desirab.e; e.ectro measurements in connec-
tion with fleld trials; radio and_electronic cir-
cuitry: high speed electrical transients; e.ectron.c
development; general experlmental research re-
quiring some mathematical facility.
ALARY according to age, qualifications and
experience within ranges: experimental officer
minimum age 28), £525-£675 (London); £495-
645 (provinc.al); assistant experimental officer
£230-£490 (Lonr{on) £220 £460 (provincial);
rates for women somewhat lower
APPLICATION forms obtalnab‘e trom Ministry
of Labour and National Service, Technical and
Scient.fic Register (K) York House Kingsway,
W,C.2, quoting A.294/50A. C.osing date 14 days
atter fhe appearance of this advertisement. 16101
DMIRALTY invites applications for unestab-
lished appointments as technical author in
various naval establishments; the duties are to
prepare techmical publications and handbooks
on electronic equipment used in H.M. ships.
THE posts will be graded in one or other of the
ranges: £625X£25-£750 or £500X£20-£625
according to qualifications and experience; rates
outside London will be a little lower,
CANDIDATES should have had experience in
the production, maintenance nnd/or operation of
radio and radar equipment or electronic control
systems; in addition, they should either have
completed an englneerlng aporenticeship or
equivalent training and possess technical know-
ledge the standard of Higher or Ordinary
Natlonal Certificate, or alternatively, have had
extensive experience in one or other of the
appropriate technical and specialist branches of
the Royal Navy; preference will be given to those
\vhﬁ have had previous experience in technical
writing.
WRITE quoting D.49/50-A to Ministry of Labour
and National Service, Technical and Scientific
Register (K), York House, Kingsway, W.C.2, for
application form which must be returned com-
pleted 14 days after appearance of this adver-
tisement. (6114
ADIO' and t,elevis on, experienced men re-
quired for servic'ng, the rate for electrical
m.ter (radio and_television) is at present 35d
r hour; N.J.I1.C. conditions.—App.y Mi!dlands
E]ectr clty Board, 31, Kingsway, Stoke- on-Ti:r’egnate.

ELECI‘RIOAL eng'neers or physicists required
with experience in the theory and prac-
tice of servo mechanisms and ans.ogue comyu-
tors for interesting new development work near
Lrondon.—Apply. .mentioning ref. DEF, to Box
6252. 15866
ELEVISION/RADIO service engineer. fuily
experienced. able to drive: permanent posi-

uon with exce.’ent opportunities; full particu-
ars, references and salary required to J.
E ‘lott Ltd.. Howardsgate. Welwyn Garden c‘ty
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ADIO englineer, able to drive, requlred by |

motor agents in west of London suburb;
must have sound experlence of car radio, car
electrical systems and mains wlnnf wrlte
samtl%g”%ge. experience and wage requ red

ALES eng'neer required by the Edison Swan
Elecmc Co.. Ltd.. 155, Charing Cross Rd..
W.C 2. for department engaged in the

sales of heavy duty thermionic valves. Technical
qualifications essential. State also age and ex-
perience in detail. [6042
OUNG man, 21/22, required as service/sales
engineer for London area b
magufacturer of industrial
equipment; starting salary £400 pe
expenses; write, statlnz car owner or driver
(not essential)—Box 6964 {6112

QUALIFIED engineer or Dhysicdst required,
‘th experence design of e.ectronic in-
struments; sa’ary £550 or more according to
a.zve an dexverience,—Rep'y thh ful] particu-
B esearch . A, C. Cossor.

Lt,d 22. H‘Ighbury Grove. Ns 16079

Sg

SURPLUS
BARGAINS

MANUFACTURERS' & BANKRUPT STOCKS
LIMITED SUPPLIES ONLY

We can offer for immediate delivery

Resistors ¢, {, 4. 1,2 and 3 watt,

ALL VALUES
ts foot

2 Volt Accumulator
for Radio or Model
House Lighting, etc. Heavy
Mass Type Plates. Pre-
charged. Only need filling.
Size: 7in. x 2in. x 2in.

sectional aerial in

Canvas
carrying bag.

suitable
Driving,

Recejvers: RIISS, 1355 and 184 Brand
New in original cases. Dinghy Radio
Transmitter SCR 578, }

. Headphones, L/R and H/R. Vibrators, é

‘Celluloid (R.A.F.) Portable
2 v.lead. Acid Accumulators
7 amp. H.R,5. Size: 3%in. x
3in. x liin.

Charging Control Boards with Auto.
cut out, 3 amp. 220 v.

Magnifying Lens, Rubber Mask. Burgoyne
Solder Guns. Bakelite Accumulators.
Ex-Govt. S.W. Condensers. All types.
Meters, Switches, Toggle and Yaxley.

VYolume
Chokes.

and 12 v. Speakers all types.
Controls. Output Transformers.
Crystals—Valves Type CV.10l.

Storage Secondary Portable Canadian
Hart Batteries, 6 v. 100/125 amp.

6 v. 125 amp ' Globe ' Car Batceries.

Brand New Accumulators é v. 85 a
Size: 12 x 9 %k Tin. Weight 45 Ib
Br tish Made.

Your enquiries are invited

WHOLESALE AND EXPORT ONLY

Far further bargains call at our Counter
or write for 12-page Bulletin,

RADIO MERCHANDISE
Co., Ltd.

65, Farringdon Road, London,

Telephone: HOLborn 6377.
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MAGNETIC TAPEH

Recording Equipments and
Components

OSCILLATOR UNIT, Constructed on
small chassis suitable for sub-assembly,
provides r.f. for erase and bias at 45 ke's.
Requires 250v. h.t. and 6.3v, for operation,
Complete with 6V6é valya, £3/--.
O_SCILLATOR COIL ASSEMBLY. Com-
prises high Q" coil and condenser tuned
to 45 kejs. Specially designed to provide
highly symmetrical sine wave output for low
tape noise, 10/6,
RECORD/REPRODUCE HEAD.
or low impedance. High quality response.
Totally enclosed. Gap length | m'l. €2/2/-
REPRODUCE HEAD. As above but gap
length 0.5 mil. (suitable for 2-head systems),
£2/2/-.

ERASE HEAD. Capible ot erasing new
high coercive force tape when used with
osciflator unit above. £1/2-,

TAPE. New high coercive force tape suit-
able for high fidelity recording at slow speeds,
7in. (1,200ft.) reels, £1/10/,

Ilin, (1,000 metre) reels also available. |
RECORDING and reproducing amplifiers,
desks, and complete machines available ||
shortly. |

TRADE ENQUIRIES INVITED,

CABOT RADIO
COMPANY LIMITED

Electronic Equipment Manufacturers,
28 BEDMINSTER PARADE, BRISTOL 3.
Telephone 61314,

High

CRYSTAI.S

of OUTSTANDING
QUALITY
TYPE S”
Frequency range : 100 Ke,s
to I5 Mc/s. Black bakelite
case, 13" high, 1%” wide,
2" thick, with two §” dia-
meter pins spaced 3” apart.

BROOKES CRYSTALS

10, Stockwell St., Gresnwich, London, 8.E.10

Phone : GREenwich 1828. Cables: Xtals London
Grams : Xtals Green, London

WANTED

BC312 Receivers for |2 volt
and BC348 Receivers for
28 volt operation.

BC221 Frequency Meters in
original condition.

Quote to Box No. 7029 c/o.
Wi ireless World

WiIreLESS WORLD
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SITUATIONS VACANT
GENERAL assistant manager retiuired special-
ing in radio and electrical departments
in old- establlshed music, radio and piano busi-
nass; accommodation available.—Apply with full
particulars and references to Morlings, Ltd..
The House of Music, Lowestoft. 16022

JALES engineer 1equ1red by the Edison Swan
}.J Electric Co., 155, Charing Cross Rd.,
London, W.C.2, ror d({mrtment engaged in the
sales of electronic and light electrical instru-
ments: technical gualifications essential. State
also age and experience in detail. 16043

F K. COLE, Ltd., have vacancies for testers
Y at their Electronics Division® experience in
the testing of radar, communications or elec-
tronic equg ents. to Ministry specifications.
essentinl.—Full details in writing to the Person-
nel Manager, Malmesbury, Wilts [58C5
],l‘OREMA\I for assembly of radio and elec-
trofnle equipment in factory located South
Wales; wide experience in Government contract
work desirable; apply fivlng full details of ex-
rierioe  lo—Personnel Department, Murphy
adio, Lid,, Welvyn Garden City, [5983

SSISTANT metallurgist required for empioy-
ment in Essex with & knuw‘edge fo physical
testing and heat ment; a = pre-

lurgy or L.I.M.—A plv zwinx full defails. men-
X 6958, 6088
facture of apparatus for producmon testing
BIienCe. —F‘ull detadls t.o the Personnel Manager,
P 16087
company in North London reguires test
good standard of technical knowledge requxﬁd
handbook work: ability to produce first-
scheme.—Apply. stating age. qualifications, ex-
AEC, 67
DES GNER of mains and audio transformers

and
fernbly in poskession of at 'ea.st H .C.'in Metal-
tiomlos 11"-'-'{.‘ Tence
EST enginesrs requlped for design and manu-
of radar, commun t ns and electronic equip-
ment: salary according to qualifications and ex-
K. Cole, Ltd.. Malmesbury, Wilts.
WELL-KNOWN electrical manufacturing
foreman for large department CProducmg wide
range of h.f. and 1f, coils and transformers;
state experience and salary required
Box 6775, [5989
RAUGHTSMAN required for radio technical
class diagrams from rough notes is essential;
%ood prospacts. permanency and supsrannuation
perience and salary required, mentioning ref.
to Box [603!
required, experience of commercial design
work necessary, must be able to produce full

manufacturing and test specifications, interesting
position; N London area.—Write, stating ex-
perience, age and salaries earned. to Personnel
Manager. Box 6791 [6037
MECHANIC required for the construction and
servicing of industrial electronic appara-
tus, maintenance of electro-mechanical trans-
ducers, etc.; West London area.—Forward
detalls of education, experience and salary
required to Box A.E.151, Central News. Ltd..
17, Moorgate, London, E.C.2. 154
EQUIRED for original and interesting design
work on magnetic recorders, a design en-
gineer capable of undertaking a complete pro-
Eo“ location South Bucks; convenient for West
ndon; reply stating quahﬂcatxons. experience
and salary required to Box No, M.1795,
Salisbury Sg., London, E.C.4,
ADIO engineers required: the General Elec-
tric Co. Ltd., are expanding their radio
development laboratory at Coventry, and a num-
ber of vacancies for senior and junior engineers
exist at present and a further considerable
number of vacancies will occur during the next
few months in the new laboratory.
APPLICATIONS are invited from development
en ineers with experience of microwave radio or
ar techniques who are capable of developing
eqmpment and components {o service specifica-

WRITE quoting Ref., CHC.(3). to Personne!
Officer, General Electric Co., Lt.d Radio & Tele-
vision ‘Works. Spo; . Coventry 75879
A TELEVISION rec.elver manufacturing com-
pany in the North West requires a chief
engineer; only experienced engineers interested
in the desxin and progressive development of a
rang of hi quality receivers for quantity pro-
duction need apply, write giving full details
mentioning ref. DDG to—Box 6783. [6011
NUMBER of senior and junior vacancies for
radio, radar, electronic. televisien, etc.,
development. service engineers, draughtsmen.
wiremen, testers, inspectors, etc., urgentiy re-
quired 30 television service engineers.—Write in
confidence, Techmcal Employment Agency, 179
Ciapham Rd., S W.3. (Brixton 3487). [0103
OUNG men with knowledge and experience
of radio requued by lar e manufacturer
to fill certain vacancies in radio and television
manufacture; applicants should have civilian
or Forces radio experience and should possess
adequate technical knowledge,—Kindly state full
details of experience, with age. to Box 6789

6024

HEMIST (aged 28/35) with good honours
degree required for Industrial Research
Laboratory at Chelmsford; familiarity with
analytical techniques is looKed for, particularly
in metallurgy, together with good experience in
the physical chemistry field.—Write, giving full
particulars mentioning ref. HAJ, to Box 69516

6
ELLING & LEE, Ltd., Cambridge Arterial
Road, Enfield, Middlesex, have a vacancy
an assistant for television aerial research;
cants must hold Grad. 1.E.E, or equivalent
qualifications, and should preferably have had
previous experfence of V.H.F. aerial problems,

Haddons,
(6092

for
appli

If you care to call at

MODERN
ELECTRICS LTD.,

164, Charing Cross Rd., W.C.2
Temple Bar 7587

we shall be pleased to
demonstrate the G.L.

"SOUND MAGNET"

Tape Recorder.

TWIN TRACK. 3 speed.
10 watt. output.

£50 complete.

THE SOUND MIRROR

Tape Recorder.

REALISTIC reproduction of
MUSIC, SPEECH, SOUND
effects, - invaluable for the

business man.

£62 complete.

S.A.E. please for Catalogue.

—Appty in writing giving age, qualifications,
and ull details of expenence and salary

required {6C69 .

LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip-
tion “or the Radio and allied trades

LOCKWOOD & COMPANY

Lowlands Road, Harrow, Middlesex, Byron 3704

TESTOSCOPE Mains 1es

For high & low voltage
testing —

1/30 & 100/850 volts A.C,
or D.C, Write for interest-
ing leaflet 30F.

A complete set of components to construct a 10
watt amplifier including Woden potted mains
transformer. S valves. |0in. speaker with trans-
former. Components of th2 highest quality. No
Govt. surplus. Three switched inputs, negative
feed back, push-pull output, Price  Complete
tene control, steel chassis. to the last screw

asw with oroen’ £8 0 0
(Subject
BEE.THOVEN LTD
ELECTRIC EQUIPMENT

Chzpel Lane, Sands, High Wycombe Tel: |152/3,
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The latest addition to our well-known range
of high fidelity radlogram chassis and
amplifiers is the Fidelia Plus. This modern
8 valve radiogram chaswis Incorporates high
galn R.F. stage, variable selectivity, elec-
tronict trol,cathodefoll or,
5 watttriode output stage, 30-18,000 cycles
audio response. Price £20/12/-.

Other modeis in our range are:

Fidelia Standard 7 valve model £18/5/-.
Fidelin De Luxe 9 valve model, with push-
pull output £21/5/-.

Precision 5 valve model £12/17/6.

All Fidelia models have variabie electivity,
wide range electronic toue control. ttiode
output stages, cathode follower detectors,
and an audiofrequency sesponse of 30-18,000
cycles. Allequipment guaranteed 12 months.
Technica) data sheets willingly sent ou
request .

ELE( |ifxu/
AT, -l)EVEuH‘MENTl

7iC—

WIRELESS WORLD

SITUATIONS VACANT

R/\DIO engineer required by manufactuver's
service department in North London area;
applicants should give full details of education.
which should not be below School Certificaie
Standard, technical training and experiencs.
age and salary required to—Box No. 430, c/0
Era Publicity, Ltd., 7 Fitzroy Square, London.
Ww.l. 15995
HE General Electric Co.. Ltd., radio and
for_ senior-junior mechanical designers. design
and detail draughtsman accustomed to the

design and layout of electronic apparatus.
Appllcants should state fully their experience.
age and salary required to the Personnel Mana-
ger. {6127
RAUGHTSMEN.—Several vacancies exist in
West London for mechanical and electrical
draughtsmen and designers with well-known en-
zineering group; experienced switchyear and
electronic men are required, but men with sound
mechanical or electrical D.O. experience will
be considered.—Apply quoting ref. AAB to Box
6785. (6016
HYSICIST or electronic engineer required
for the development of apparatus fpr phy-
sical measurements, preferably honours degree
standard, or equlvalent. with several years in-
austrial experience; full particulars, age, quali-
fications, experience, salary required, etc.—Box
A.E.93. c 0 Central News, Ltd., 17 Moorgate,
London, E.C.2. ﬁsool
(“HARGE hand required for radio coil-winding
/ section; must have had 2/3 years' experi-
ence, good prospects for keen young man
capable of handling female labour; the ability to
plan winding capacity, filx piece rates, etc., an
advantage; pleasant working conditions; close
sea.—Weymouth Radio Manufacturing Co.,
Ltd., Weymouth, [6100

DRAUGHTSMEN (electrical) with experience
of schematic or detail wiring diagrams, are
invited to apply for progressive positions in the
Drawing Offices of the English Electric Co., Ltd..
Liverpool.—Write, giving full particulars quotin
ref. 140, to Central Personnel Services, English
Electric Co., Ltd., 24-30, Gillingham Street.
London, S.W.1. {6059

YOUNG man aged about 20 (or less if not
subject to Natiopa! Service) required by pro-
gressive and well-known Croydon firm, to learn
coilwinding, testing, etc.; intelligence ond good
practical knowledge of radio essential; write
stating age, experience and salary required (5-
day week). smor Radio  Products, Ltd.
Borough Hill, Croydon, 6098
. K. COLE, Ltd.. have vacancies in the'r elec-
tronics division at Malmeshury. W.lts, for
senior and intermediate dratghtsmen in’ the
Development Drawing Office. for work on radar,

THE CANDLER SYSTEM
will train you for your
MORSE CODE TEST

Read the following extracts from unsolicited
letters sent us by Candler students :—
Ref. No.3795. (Pirst five lessons) ' recently passel
my 6.0, A ' Morse E ination after your
firat five lessons.” (Junior Coursc.)
Ref. No, 2243, (Glad te announce) *'I am glad to
announce that T recently passed the P.M.G. Special
Exitni., and as you will see on my report, my speeds
are now far ahead of the speeds needed in the examina-
tlon. 1 thersfore walked through the telegraphy
part.” (Junior Course,)
Ref. 2573. (A really wonderful course.) ** I teel it my
duty to express my appraciation for a really wonderful
course. Before taking the course my ° solld ' receiving
speed was about 16 to 18 w.p.m., this I copied letter by
letter—*and was I nervous.” To-day J can copy
25 to 26 w.par. at one word behind. I can read
30 to 35 w.p.m. as easily as reading a book, Frankly
I think that aii the ' profit * I have gained from the
Candler System cannot be represented by—so many
words psr minute ; but,rather asalifetime sexperience
gained in a few weeks. It has been said ° you have to
pay to learn ’—true, but with Candler you pay so
4ittic and learn so much.”’ (Advanced Course.)

There are Candier Courses for the
absolute Beginner and for Opera-
tors desiring to increase their ac-
curacy and speed in the Receiving
and Sending of the Morse Code.
Full details of Candler Courses are givenin the
“BOOK OF FACTS"”
Sent post free on request.
Courses on Cash or Monthly Payment terms

THE CANDLER SYSTEM CO.
(55w), 121 Kingsway, W.C.
Candler System Co., Denver, Colorado, U.S.A,

London,

comm ons and electronic ;l:rojeots: previous
experience in this fleld desirable but not essan-
tial. —Apply in writing to the Personnei Managzer
| Ekco Works. Malmesbury. Wilts, r6086
{ PPOINTMENTS of two assistant foremen in
-A the test department, will shortly be made;
knowledge of electrical work essential; experi-
ence and technical standard of radio electrical
work desirable, but not essential; 5-day week
and all welfare conveniences.—Appiy Personnel
Superintendent, The Edison Swan Electric Co.,
Ltd., Cosmos Works, Brimsdown, &nfield. {6109
NORTH Midlands firm requires electronic
engineers experienced in maintenance and
design of electronic equipment, to work on the
measurement of vibrations of engines, etc.; some
mechanical knowledge, strength of materials,
etc.. an advantage: Higher National Certificate
minimum qualification: salary £400 to £5
p.a.. according to experience.—Box 6787. {6021
LECTRONIC development engineers.—Senjor
and junior electronic engineers required for
design and development work on interesting
| new projects. degree or higher national certifi-
cate essential; good salary and excellent
' prospects, pens{on scheme.—State age, qualifica-

tlons and experience to Personnel Manager,
Fairey Aviation Co., Ltd., Hayes, l\llddlesext_;Oso

}“ LECTRICAL component manuafacturers, situ-
I 4 ated in W. London, require intelligent per-
son to take charge of special test section;
applicants should possess Inter-B.Sc., or equiva-
lent, have previous experience of test and
measuring equipment and be capable of main-
taining accura records.—Write,
experience and salary required, to Box ?g19660

stating age, |

television works, Coventry, have vacancies |

ERVO engineers for experimental! work are |

requried by a prominent aircraft concern;
applicants, preferably under 35 years of age,
must be educated technically to degree standard
| and have experience in the design of one or more
of the following: hydraulic systems, servo ampli-
flers, small electrical mechanisms.—Apply
(stating age, experience and salary required to
| Box 6954. 6066
| TECHNICAL assistant required by large firm
in N.E. London suburb for expsrimental
work in connection with the indus’rial appli-
cation of electronics (di-electrie heat:iig, process
control, etc.); applicants should have fulfilled
liabilitles under the National Service Act and
| have a good degree (or near equlvalent) in
electrical engipeering or physics and some prac-
tical engineering or radio experience, a know-
ledge of radio fregquency oscillators, transmission
line theory and radio frequency measurement is
essential; the post offers good scope. interest
and experience; commencing salary will be in
the region of £400 to £450 per annum accord-
ing to quaiification and experience. successful
applicant would be required to join staff pension
scheme.—Write giving full detaflls of training
and experience to Box 7156. re174
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NUSOUND PRODUCTS
136 WARDOUR ST., LONDON, W.1

Tel. GERrard 8845

(Oxford Street End)

REFLEX CABINET

At last, a reflex cabinet for the famous Wharfedale
10in. Bpeakers. Sizes 30in.,15in., 12in. Compiete with
reflector—Bass port—Polished finlsh. A handsome
piece of furniture. Price £8/15/-. Please write for
descriptive Jeaflet.

NUSOUND QUALITY AMPLIFIERS.

4} watt output—independent bass and treble boost—
pre amp.—provision radio feeder unit, £10/10/-. Con-
structional booklet 1/8, post (ree. Comyiete kit £8.
8} wattoutput. PP 6V6s—independent bassand treble
boost and cut—switch for L.P. records—neg. feedhack
—provision for radio feeder unit—freq. response 25 to
20,000 ¢ p.s. 4 § d.b.—hum 90 d.b. down at 6.3 watts
—Ileedback 14 d.b.—sensitivity 05 volt. Price oniy
£14/14/-.

NUSQUND QUALITY FEEDERS.

Pre:set TRF—Home, Light and Third with gram.
position air spiced trimmers for stability of tuning.
Size 6in.-7in ., helght 4in., £6/10 8, fnc. Constructional
booklet, 1/8 post free. Can be buiit for £3/10/-.
Pre-set 8/Het.—Home, Light and Third—choice of
MW or LW Light—Gram positiou. 8ize 6in.-7in.,
height 4iin. £6/10/8 inc. (Please send 8.A.E. for
descriptive leaflet on ali our products.)

GRAMOPHONE EQUIPMENT. Connoisseur Pfups,
Standard L/weight, £3/19/-; Truns. 13/-; Super
Ljweight, one head, £5/14 8 ; Micro-groove head,
£3/11 8 ; Trans, 15/- ; Fibre P/up, £4/3/- ; Special
‘Arans. 25/-; Garrard plug-in heads, standard, 28/8 ;
Mininture, 43/-; Hi Fi, 84/3; Adaptor, 6/-; Garrard
RC65 Hi Fi mixed changer, £17/7/9; New EMI changer,
10in. or 12in., £12/17/-; Conrad 33} r.p.m. motor,
65/4 ; Collaro AC47 78 r.p.m.centre drive, £5/18/2 ;
Wharfedale Micro-groove Equalizer, 50/-.

We atock ail the well-known makes of speakers and
quality components inc. Wharfedale, Vitavox, W.B.,
Gioodmans, etc.

TELEVISION.

‘We stock all the parts for the Viewmaster and Elec~
tromica televirors inc., W.B. Table Model Cabinet,
£6/17/6. Post 7/6. The New Black Filters, 9in.,15/-.
12in., 22/8. Haynes Latest Focus Unit, 36/-. 9 or
10ip. lens with built-in Black Filter, 55/-. Engraved
knobs, brown or white, gold filled. Price 1/6 each.
Focus- Brill.-Contrast-Volume- Bass-Treble.

NUSOUND TRANSFORMERS.

A selection from our range and we can wind to your
apec., ery 7 days. Estimatesfree.

700 v.10m/a.,6.3v.1.5a.,4 v.1a.,18/6.

0:250, 500v..6.3 v.ka., 4 v. L.5a. 18/6.

6.3 v. 1} n. Heatertrans. 230 prl. only, 6/9.

4 v.2 a. Heatertrans. 230 pri.only, 8 9.

8 v. 6 a.C.T. Heatertrans. 230 pri. only, 15/6.

6.3 v.3a.0.T, Heatertrans.230 prl.only, 12/6.

12 v.1a.C.T. Heatertrans. 230 pr.only, 8/6.

NUSOUND CHOKES.

CH4, 10 H., 150 ohms, 75 m/a.,4/8.

CH5, 10 H., 300 ohms, 60 m/a.,4/6.

CH10, 15 H., 250 ohuns, 80 m/a.,shrouded, 10/9.

CHS. 10 H., 300 ohms, 100 m/a.,shrouded, §/6.

CHS, 10 H.,200 ohms, 150 mn/a.,shrouded, 12/9.

CH2, 5 H., 80 ohms, 250 m/a.,shrouded, 19/6.

Qur comprehensive list of TV-—Radlo and Gramophone
etc.,is now ilable. Price 4d. post free.

RADIO UNLIMITED
ELM ROAD, LONDON, E.I7,
Telephone : KEY 4813

LOUDSPEAKERS. Guaranteed  New/
Boxed, 3in. 10/-, 3%in, 12/6, Sin. |1/6, 6in.
12/6, 8in. 13/6, 10in, 17/6, 12in. 42/6.

MAINS TRANSFORMERS. Full
shrouded. 350-350, 4 v., 4 v., 80 m/a., 25/-
post free.

AMPLIFIER for Microphone or Gram.

A.C. mains, 5 watt chassis, fitted with Tone
and Volume controls, and complete with alt
valves. Excellent reproduction. £6/5/- carr.
paid. Blueprint and data 2/6.

VALVES, Large range of B.V.A. types at
current B.O.T. prices. C.O.D. service.
MORSE TRAINER, Brand new, compris-
ing key, twin-coil buzzer, battery, I8ft.
twin wire. Earphone, etc. Complete with
Manual, 9/6 Post Free.

NEW Stock and Publication list ready, 3d,
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SUCCESSFUL SATISFIED
SALES! CUSTOMERS!

pennjne

THE ALL SEASON SENSATION. ACCLAIM-
£D THE COUNTRY OVER. THE INTIMATE
RECEIVER WHICH COMBINES APPEAR.
ANCE AND PERFORMANCE. HOUSED IN
A BEAUTIFUL WALNUT CABINET. EACH
SET FULLY GUARANTEED.

HEIGHT IO" WIDTH I” i DEPTH 547

Valve SUPER
THE SET UNBEATABLE
THAT SELLS VALUE
1TSELF! £11 97
INC. TAX.

“THE ROVER”

SUPPLIED ONLY THROUGH SELECTED

WHOLESALERS, ILLUSTRATED LEAFLETS
AND ATTRACTIVE DISPLAY CARDS.

PENNINE AMPLIFIERS

ELLAND YORKS ENGLAND
TEL. ELLAND 2107

YOUR. METER DAMAGED?

Leading
Electrical
Instrumsnt
Repairers
to the
Industry.

Repiirs by skllled craftsren to all makes and types of
Voitneters, Ammeters, Microsmmsters, Multirange Test
meters, Electrical Thermometers, Recording Jnstruments,
8ynchronous Clocks, etc. Quick deliveries—for speedy
eatimate send defective instrument by registered post to

L. GLASER
Electrical Instrument Repairers
341 CITY ROAD, E.C.I
Tel. Terminus 2489

WE DON'T THINK
that you will see the following units adver-
tised elsewhere, and we believe that they
represent REAL value for money,

(1) Brand new Indicator Unit (ID-
1I/APS4) and Amplifier Unit (AM-
SA/APS4), The two units in scaled cartons,
with viewing hood, in plywood transit case,
Contain 3 6J6, 2 6V6GT, I 6SL7GT, | 3FP7
(3in. C.R.T.), 6 potentiometers, etc,, etc.
Valves are by R.C.A. Only 45/-, plus 6/-
towards carriage by passenger train.

(2) Admiralty Wavemeters GB82A,
Beautifully made grey steel case, [3in. x 9in. x
9in. Contain 3 EF50, | ECS3 (‘‘ peanut
triode oscillator), Yo3 (magic eye), EASO,
200 : ) two-speed tuning dial (real precision
job) and of course a host of other components,
Calibration chart 2850-3150 Mc/s supplied.
No rectifier crystal, Price only 31/-, plus 5/-car.

REED and FORD,
Mait Orders : 46B Grosvanor Road, Southport.

WIRELESS WORLD

i SITUATIONS VACANT
LEADING nrm of mobiie radio equi
proaucers requires resident

repres.ntatives for aison auti.s wlm auto-

mobi,e manufacturers in Birmingham and

Covontry arcas.—App.icants between =5 and 35

and possessing sound raaio engineering training

showd app.y, in wr.ting, glving age, qua.iuca-
tnons detal.s of expericnee and sa.ary r:.queligg

to_Box 7148,

NGINEERS required for electrical desig.d o.

radar apparatus and al for laboratory
worg in connection with radio and te.ev.s.on;
ap) icants must have sound basic training, p.e-
ferably a degree in physics ana some experieace
in 1naustrial aesign lacoratories.—Wr.te, stating
age, experience and salary required, to Personne.

gmen t

Dept.. Murphy Radio, Ltd., We.\vyn Garden
City, Herts. (6058
aven3ITY COLLEGE., London, has a

v
U vacancy in the D..paxtment of Psycho.ozy
for a Grade I technician; vxpericnce {n construc-
tion and maintcnance of e.ectronic and electri-
ca: apparatus and mcta. work; sa.ary scale £390

X£13—£481; famliy a.owance schem..—App.i-
cation forms from the S.cretary, University
Collcge, London, Gower St.. -1, quoting
| 5 8710 03Y/2. h 152
AYNE KERR have vacancies in thelr

.aborator.es for a senlor deve.opment en-
| z.neer and a development engineer to unde-ta e
aes.gn and deve.opment worg covering a w.de
field of e ectronic appications and measare-
| ments; applicants shou.d apply in writing to—
The Chlef Deve opment Eng.neer, Wayne Kerr
Laboratories, Ltd., I\ew
Malden, Surrey. 20
DEVELOPMENT engineer (electronics)
quired by old-established company, m
responsible for the deslign and deve.opment or
specialized radar and e.ectronic instruments;
applicant should have good circuitry experience
in time-base, puse and C.R.T. techn.ques; pre-
ferab’y conversant with Service des.gn requlre-
ments; state age, experience and salary
expected.—Box 6965. [6113
ADAR, radio and/or electronics senior deve-
.opment engineer wanted for work om im-
defence project in speclal F‘nghs‘\
Electric Co. laboratory; salary £600-£900
according to experience; write giving detai’ s or
qualifications and mevlous experience ment.o
ing reference 456A to—Central Personnel Ser-
vices, English Electric Co., Ltd., 24/30, Gilling-
ham Ly .1. {6105

AN ondon

expnrienoed valve design or production
engineer required by the Engl'sh Electrlc
Valve Co.. Ltd., at Chelmsford, aged 25-35, w't
previous exp>rience on the manufacture of large
rece’vlmz valves and small transmitting valves.
—App’y giving full details and present salary,
quoting reference 497A. to Central Personne!
Services, English Electric Co.. Ltd.. 24-30, Gil-
llngham St London, 8.W.1. ‘18025
t,eohnzc ans are required by a we..-
firm of radio manufacturers for a
factory ‘.n South Lancashire: experience in the
servic ng and/or instailation of radar equipment
.s essentlal; persons who have had experience
in ths type of work in the Services would be par-

Sycamore Grove,

ticuary su.tab e, sa.aries, according to
exper.ence; write gw ne ful] detal's, mentioning
Raefe:ﬁnoe 695

INISTRY OF SUPPLY invites app'ications

from electronic engineers and physicists for
unestablished sppo'ntmemts in the lentific
Officer and Exparimental Officer Casses at the
Roya! Adrcraft Establishment, Farnborough, par-
ticu'arly in the fields of rad'o commun calions,
including microwave techniques. circu.t desizn
nnd measaremems servo mechanisms and
surement o ﬂAght parameters,
(l) SCIENT: FIC Officer Class; candidates must
0ood honours degree 'n appropriate sub-
3ulva.ent quaifications: at least 3 vears’
uate research exper.ence requrred for
sepor posts; grade and salary to be ass:ssed
accord.ng to aze, date of graduat'on and expe:i-
in IoL mvmz ranges: Senior Sclent'fic
(min 26), 70-£860; Sclentific
Omcer £380 £.620 rates for women somewhat
F.5.8.U. benefits.

sub ect, but oand"dam w! th other quall Lons
as Higher Natlona! Certificate in elect-on'cs
or light e’ectrical engineering, or a pass derree
in physics, are invited to apply: appropriate ex-
ﬁrenoe is required for s=nior posts and wou'd
an advantage for ail a;erhntments grade and
salary to be assessed according to age expenence,
etc., within folowing ranges: Semor Expari-
mental Officer (minimum age 35), £705-£895;
Experimental Officer (minimum age 28), £495-
£645; Assistant Expeﬂmental Oﬂ‘icer. £220-£460;
rates for women somewhat lowe
APPLICATION forms obLamab.e ‘from Ministry
of Labour and National Se"v.cr- Technical and
Scientific Register ( K) k House, Kingsway,
.C.2, quoting D.220/50- A C'os ing date 14 days
after the appearance of this a:dverb.sement.

TE091

DESIGN draughtsmen are required by Wayne
Kerr for work covering a wide range of
electronic applications, measurements and radio
communications; applicants should have had
several years of experience in this class of en-
' gineering; write giving full details of qualifica-
tioas and experience t0-—The Senlor Project En-
gineer, Wayne Kerr Laboratories, Ltd., Syca-
more Grove, New Malden, Surrey. [6121
ETAIL radio component dealers, S.E. Lon-

. have following vacancles: (1) Senior

sales assistant with knowledge and experience
of radip and television component business;
good salary and comm)sslon with prospsct of
ma ial a 2)" Service engineer,
with experlence in deslgn and construction
amateur would sult: good salary and
—Applications to Box 7032. re1s2

| bongﬁ;es.
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A REMARKABLE
ACHIEVEMENT IN
FILTER DESIGN

Pat.
Applied

EM.G.
STEEP-CUTTING
INFINITEI.Y VARIABLE  FILTER

Cuts at nuy lelected frequency between 4,000
1nd 8,000

Avercge stetynen of out 30 db. per octave.
Connects between secondary of output trans-
former and speaker (15 obms, rated imped-
anced.

Specially valuable for use with new micro-
Rroove recotds.

Greatly reduces needle-hisz on ordinary records
with minimum hizh nots loss, snd suppresse:
high pitched interferences on redio.
No » aud no i
volume.

Lenflet available tfrom the manutacturers.
Novel efrewil. patents pending,

£4-10-0

Trade Enjuiries invited

loss ot

E.M.G. HANDMADE GRAMOPHONES, LTD.
6, Newman St,, Oxford St., W.I.
Telephone : Museum 9971-2a3.

[ ELECTRONICS ; 7
LTD.

CRANMER AV, EALING.W (3.

Tracsiormer and Col) Manufacturers to the Trade
Telephone: EaLing 3683

RADIO G200 OFFERS

ECHOMETERS. Marconi type 44SA
recording Echometers complete. Maximum
depth of sounding 180 ft. Could be modified

for deeps if necessary. Price €70.

55, UNION STREET,

LRTHUR HOILE etmsonarsesy
Phone: 2812,

ENGINEERS!

Whatever vour age or experience, you miuet read
“ENG'NEERING OPPORTUNITIES®.  Full detail of
the easiest way to pese AM.I.Mech.E., A.M.AC.E.,

CITY & GUILDS (Electnc;l, etc.), MATEIC. ., etc., on

176 PAGES

F ee .’

*NQ PASS—NO FEE”
terms and details of
Courses in all branches
of Engineering—
énechnmul. Electnical,

1f you're earuing
iess than £10a week, tell
us what interests you
and write for your copy
of ~ENGINEERING
. OPPORTUNITIES"
today — FREE |

B.LE.T.

A87 Shakespeare Hia,
17-19. Stratford Place.

bnndo w.1l
TRSTIN TRSTITUTE o SAALRSNS e

LA
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Pitman Books

Antenna Theory
and Design

2 voLs.

By H. Paul Williams, PR.D., A.M.LE.E.,
Sen. M.L.R.E.; Head of Electronics Dept.,
The Fairey Avia'ion Co., Ltd.

An important work giviny a complete
account of the theoretical basis of antenna
desi n, folloned by comprehensive guid-
ance on the practical aspects. Illustrated.
Vol. I. (Foundations of Antenna Theory)

21/- net.

Vol. II. (The Electrical Design of Antennw)

63~ net.
The Principles
of Television
Reception

By A. W. Keen, M.LR.E., A.M.BRIT.L.R.E.

The eatire receivint system is examined
sta~e by stage, with diagrams.
'Profusely illustrated.

30/- net.

f

{

“Can be thoroughly recommended to the |

student and service engineer.”’—WIRELESS
AND ELECTRICAL TRADER.

PITMAN

Parker Streer, Kingsway, London, W.C.2

SOUTHERN RADIO'S
WIRELESS BARGAINS

R.3515 TELEVISION UNITS. 21 valves with 6-stage

14 Mc. LF. 8TRIP. Recommended for ideal TV

conversion by all experts. BRAND NEW in origioal

wooden cases, £3/10/0.

R.1355 RECEIVERS. Brand New and unused as

spectfied for 1ne xpensive television, £3/5/0.

T.R.1198. 6-valve Superhet Recelvera. Perfect and

guaranteed. With circuit, 22/6, plus 1/4.

BENDIX COMMAYD RYCZIVERS, B.C. 454 (49-100

metres), B.C. 4556 ;39-49 metres). Complete with

6 valves. Perfectcondition, 35/-€ach, plus /4.

CONTROL CABLES, 14it., with adaptors for B.O

4531415, 916 each.

R.AF, BOMBSIGHT COMPUTERS. Complete, brand

new, with motors, gy10 gears, blowers, atc., etc. Ideal

for mod«] m1kers,ete. The bestcomponent valueever

oTered, 55/~ each, plus 5/-.

LUFBRA HJLE CUTTERS. Adfustable from tin. to

3{in.for use on wood, metal, plastic,etc.. 5/6.

CONTACTOR TIME SWITCHYS by 8mith or Venner.

10-hour movemeni with th>rmostatic control, 2 im*

pulses persecond. Complete in sound-prooicase, O/~

plus 1/4.

HAND GENERATORSJ, 6 voltsat 5 amps. Complete

witherank, 20/-.

Lucas GENERATORS, 12 voltsinput, 480 volts output’

at 40 ma., 10 -

RAD10 COMPASS INDICATORS with internal Selayn

motor,3in. dial, 13/8 ; 5in. dial, 15/8.

THE CHANCERY LONG PLAYING ATTACHMENT

@33—for using Long Playing Records on your existing

Rdiogram or Record Player, complete with High

Fidelity Decca Orystal Pick-up, £4/17/6, plus 5/-

carrlageand packing. E

CONDENSERS, 100 nssorted. All useful sizes up to

2 microfarad. Tubular and mlea, 15/- per 100.

ALL GOODS PREVIQUSLY ADVERTISED STILL
AVAILABLE

Full list of RADIO PUBLICATIONS, 2id.
Please Note New Address:

SOUTHERN RADID SUPPLY LTD.

11 Little N ewport St., London, W.C.2
GERrard 6653

|mv1ng experience and salary

- indicating oresent sa‘ary
474

WireLESS WORLD

SITUATIONS VACANT

NTERNATIONAL AERAD.O, Ltd., require dm-
med.ate appicatons for appoimment of
radar spec.a.ist, Mudd.e L, to taa.e cnarge in-
Si@.84un 8OA  LIS.D.AK. eXper.ence required
CRN..MNOJC R:0UNd aNa ALl Iwal ead.pmen., .-
C.llull, wualCON. LyPe 4i, Eure.a, caos, mesecca,
S F.F.; .ncsVe S8 ATy £i.bwi frec s.ndx ac-
COMMOGRLCN; Pels.cis Iunu: free pasdage.—

ApP.y rersonne. wiuvel, 4u, rarg o, w.l.

6078

N experienced valve eng.neer is required for
enuyueae  at  Caeuns.ora;  wpp..cancs
cavidad v 23-35 years Of age, quaufied ensineers
and pre.erence wiJd be given w0 8pp.acan.s w,tn
PUeV.0US GEesS.gNn Or Pruuauciion exper.ence Of
smail transm.tt.ng va.ves; write g.v.ng full de-
tais OI prev.ous exger.ence meat.oning rei.
4978 to—Central Personne: Services, angisa
a.ectric Co., uta., 24-50, Guungaam ot., Lonuon,

1.
oLLING & LEE, Ltd., Cambridge Arter.a.
ad., Enfie.a, M.da.esex, Tequite a te.e-
v.s.0R .ervice engineer aged 40/25, Lo oe trained
in the supjress.wn of e.ecil.ca. inierference ana
to hand.e the re.ative correspiadence; 82).-
canis snou.d possess C.ty and Luias cert ficales
in Radio Comun.cat..ns ] and Tech. Eiect. 1,
ana must oe prepared to wors for finals; written
ajp..cations to state age, experience and sa.ary
reyu.red, 559 o
NGLISH ELECTRIC require a technical re-
p.esen.ative for the .rm:ngham area;
taad.aates shou.d have good exper.ence of in-
dustr.a. e.ectron.c equipm:nt and be resident in
the B.rm.ngham area; previous commercial ex-
par.ence in th.s fle.d is desiran.e; car provided;
write giving full details of prev.ous experience
quoung ret. 356D to Central Personnel Services,
kng..sn E.ectric Co., Ltd., 24-30, Gulingham St..
Lendon, 8.W.1, 5932
RGENTLY required for emf!oymem. in
Swinaon area personnel experienced in the
maint.nance and ripair of radar fire controi
wqu.pm.nt; sa.ary £380 p.a., rising to 2495 p.a.;
oppostunitics for advancement; app.icants must
give full detai.s of ag., practical vxp.rine. and
technical sua.mcanons held.—Rep.des quoting
ﬁwén&og acancles Gshould Bbe address_.d to
.D.M.E., roup, arossa Ba N
A dershot, Hants L rmd‘sse

HE General Electric Co., Ltd., radlol and
television works. Coventry, have vacancies

for senior-junior developm._nt engineers for
broadcast radio recelvers, television receivers.
.F. and V. H.F. communication transmitters/
reeeivers.—App.icants who shou.d preferab.
graduates of a university and experienced in
onc or more of the above fields should write
stating age. experience and salary required to
th_Pirsonne. Managz.r. 26
ELECTRONIC engineer; fully experienced elec-
tronic engineer reguired (grad. I.E.E, or
equiva.ent gqualifications) for work in a large
Brl'mngha.m light engineering company; the
work will be close.y connected with laboratory
and development departments and will consist
of the design, construction and maintenance of
all kinds of electronic apparatus; applicants
should state age, experlence, qualifications and
sa'ary required.—Box 6962, 6110
ANAGER required to take charge an.
deve op service dedartment of home com-
pany trading in British Central Africa, handling
radios, refrigerators, typewriters and sewing
machines, etc.; sound e'ectrical and radio know-
ledze essential, preliminary tratning will be
7iven in other setvice requiréements before cepar-
ture; four years' contract with parsage, housing,
paid leave, etc., etc.; good salary and prospects.
—Address, 1,301, Wm. Porteous & Co., Glusgrw
[6070

EQUIRED, radio and radar super‘ntengent
Dpreferab'w sinr'e for Brit'sh Shipping Com-
pany’'s Hong Kong Office, with first-c.ass techni-
ca. guafications and experience. and cood ad-
m:nistratve capacity, starting pay £ D.8..
2'us fluctuating high cost of living al'owance (at
present £360 p.a. sing'e £720 married);
eave; prcv.dent fund and penson_scheme; ex-
ceilent prospiots for right man.—Rep y. aivinz
full quaZfications and references. to Box 6957.
r6033

HIGH frequency induction heating applica-
tions engineer required by progressive and
eaoand.ng company spec.alizing in the manufac-
ture of high frequency equipment; experience in
induction heating essential and a good knowledge
of metallurgy would be considered as an addi-
tlonal qualificat.on; the position offers exce'lent
opportunities for advancement to a really ener-
getic man having the reguis.te experience; write
requlred.—s?git

MERICAN services equipment.—London
firm of manufacturers, stoctists and ex-
oorters of radio radar and signal equiomeat
have vacancles for (a) rad‘o-electrical engineer
fully coaversant Services radio, radar
and s'gnal equlpment. regu'red practice in in-
stallat'on. overat on and main‘enance. stores
experience an advantage, excellent prospects
for right app'icant; (b) techn'cal assstant to
export director, familiar with American equ‘p-
ment.—Box 7149 76157
ARCONI'S WIRELESS TELEGRAPH Co..

" Ltd require staff ‘or their modern develop-
ment ‘aboratories at Che'msford, Essex un-
dertake important deve opment work on 'nterest-
ine rader vrofecis: qua‘ified e'ectrical engineers
and physicists with experience of radar are re-
quired at various leve s. there 1s alsc scope for
young men w'thout experience., inc'ud:ng those
who possess the highest academic attalnments:
where necessary a period of tra‘ning wil! be ziven
at the Marconi Col.ege.—Please send full detai.s
! .eve. quoting Ref
. to Centra! Personnel Services Engligh Eec-
tric Co.. Ltd.. 24-30. Gillingham 8t.. London.
8.w.1. 15783
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[ :
SENSATION | "“ SENSATION !

We can supply from stock the following
wonderful new apparatus:

COLLARO JISPEED GRAM UNITS
(33, 45 and 78 r.p.m.) complete with counter-
balanced pickup arm and 2 plug-in heads
‘() Standard and | L.P.) fitted the very latest
ACOS . GP27 Sapphire Styli, automatic start
and stop. Price £13/8/-, carr. paid. {lus.

leaflec, 2}Rd.
COLLARO STANDARD MICROGRAM
CASES, take above or any other gram
unlt, brown rexine covered, carrying handle,
uncut motorboard, measure 164in. x 13in. x
7in., Price 50/-, carr. pd.
TRIXETTE RECORD REPRODUCER
embodying Garrard 3-Speed 8-Record Auto-
changer with turnover dual sapphire pickup
head, high-grade 3-watt amplifier and elliptical
1 speaker in handsome portable case 16in. x
13}in. x 10in. Price 35S gns., carr. pd. lllus.
leaflet, 24d.

DECCA LONG-PLAYING RECORDS by
Post, Send 2{d. for list of titles and DECCA
D ial-Speed Record Players.

SYMPHONY No. | (Amplifier) by N.R.S. !
The most versatile domestic Audio Amplifier
on the market to-day ! Independent control
of Bass, Middle and Top, separate Scratch
Cut, negative feedback. For A.C. 200-250 v.,
input for magnetic, crystal and hi-fi pickups,
also Tuner S-watt output. Price 3-ohm model
£8/19/6, 15-ohm model, €9/7. 6. Money re-
funded if not delighted !

SYMPHONY No. 2. Same theme as No.
] but having 10 watts Push-Pull output:
3, 7.5 and 15 ohms, inputs as No. |, full pro-
vision for Tuner. Built on black-crackle
chassis. Woden Mains transformer, Output
trans. and Choke. Price 13 gns.

NO. | TUNER. Specially recommended for
above amplifiers and Leak, Williamson, and
other Quality Amplifiers. L. & M. wave
T.R.F.,, neg. feedback detector, virtually
distortionless, Price of Complete Kit and
Constructional Manual, €4/10/-. or Ready-
buile, £5/10/-.

NO. 2 QUALITY SUPERHET TUNER
LM. & S. waves, special bandwidth, large
full-vision Dial Assembly, spin-wheel tuning,
As Kit, £7/15/-; Ready-built, £8/15/-.
BASS-REFLEX CABINET KITS incl.
all §in. patent timber, cut and jointed, screws,
felt, etc., only hammer and screwdriver
required to build from full instructions,
speaker cutout and fower vent, give superb
« bass response and top. 8in. Speaker model
stands 2ft. 6in. high x ife. 3in. < e, deep.
Price 80/-. 10in. Speaker model 30in. x 16in.
x{34in.,90/-; 12in. Speaker model 30in.x174in.
x 16in,, 100/-. Any of the above Ready-built
for 7'6 extra.

RECOMMENDED HI-FI SPEAKERS:
Wharfedale Super 8in, with cloth suriound
and aluminium speech-coil {(giving extra
octave of ‘‘top’’), 85/~. Wharfedale Colden
C.S., 95/- and the Vitavox KTI0 12in. at £7.
Send 24d. now for new CATALOGUE AND
BARGAIN SUPPLEMENT indispensable to all
Quality Enthusiasts. TERMS e.w.o. or c.o.d.

NORTHERN RADIO 3ERVICES,
16 Kings College Road, London, N.W.3
Phone : PRImrose 8314

Prov. Patent applied ‘or

14/ cach

SQUARE. TAPERED
IF K] or ROUND SHANK

3 in. H.S.S. BIT
Capacity : -4 ins, dla.

VERNIER ADIUSTMENT

THE PARALE X ADJUSTABLE
PRECISION HOLE CUTTER

ALFA PRECISE INSTRUMENT CO.
111 Greencroft Gardens London N.W.”




112

WIRELESS WORLD

NOVEMBER 1950

QUARTZ
CRYSTAL
UNITS

For—

AIRCRAFT, MARINE AND
COMMERCIAL USE are available in
thc complete range from 35 kilo-
cycles to 15 megacycles.

Alternative mountings In standard
two-pin A.M. pattern 10X, International
octal, and miniature type FT243, can be
supplied for most frequencies.

Prices are fully competitive, and
we specialise i prompt deliveries for
urgent requirements,

WE WELCOME YOUR ENQUIRIES.

THE QUARTZ CRYSTAL Co,, Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone : MALden 0334

SQUARE - WAVE GENERATORS

Driven by any A.F. Oscillator. Rise time
less than one micro-second. Extremely wide
frequency range. A high grade instrument
for laboratory use,
Full details on request.
DUN ELECTRONICS,
Riley Works, Riley Street, Chzlsea, S.W.10.

Telephone : FLA 3217,

Simple self-teed speeds up
soidering, Better work,
Saves solder.

Write tor leafiet 30.J.

HAYES RG/120 RADIOGRAM CHASSIS., Writ>
now for full details and circuit data of this outstand-
ing 5-valve chassis, costing only £13/7/6 with match-
ed 8” louds eaker Delivery anywhere by rail,
ARMSTRONG CHASSIS, We hold full stocks of
this famous chassis ranging from 7-14 valves and
including T.V. Demonstrations in our Showroom.
Full details will be sent on request.

We shall be closed from December 24th to January
{4th for alterations to our premises. Postal
business as usual during this period.

THE HAYES COMPANY

1 ALCESTER RD., MOSELEY, BIRMINGHAM, 13
Phone : SOUTH 0202

SITUATIONS VACANT
RFQUIRED at once, by the Plessey Co., Ilford,
young englneers of British  birth with

several years’ experience of radio communica-
tion, radar, or electronic development work;

plicants should preferably have a degree in
g)sms or engineering, but this qualification is
not essential; the posts involve work on interest-
ing long term development- projécts and are
permanent and pensionable; Plense state full
particulars with age and salary required to
Personnel Manager. {6106

¢MICHAEL RADIO, Ltd.. require senjor
project engineers in their Equlpmen-t Division
Developmeni Laboratory at Siough; training and
experience in the field of Applied Electronics (in-
cluding communications) and expenience of work-
ing with Government departments, are the chief
uuallﬁcations required; salary will commen=
rate with abilty: write, stating age and full
detav‘s of training, qualifications and experience,
to the Chief Engineer, Euuxpmemt Division, Mc-
Michael Radio, Ltd.. Slough, Bucks. 16080
ELSON RESEARCH LABORATORIES,
ENGLISH ELECTRIC Co., Ltd., Stafiord.
require draughtsman for development work on
vacuum devices, inciuding industrial type elec-
tronic valves; must have fiair for design of jigs
and fixtures for assembly and processing of com-
ponents and be familiar with modern shop
techniques in this field: salar nccordinz to
qualifications and experience.—Apply, mention-
lnz reference 1434, to Central Personnel Services,
0. Gillingham St. London, S.W.1. 5

|bEVERAL draughtsmen with electronic ex-

A

| young engineer:
| general knowledge of telecommunications.

perience are required by an old-established
firm at their research laboratories, Boreham-
wood; applicants must have experience of the
design and detailing of modern electronic equip-
ment; please state full details of experience, age

and salary required; there are also several
vacancies for juniors to train as electronic
draughtsmen; an experienced drawing office

clerk (male) for office records and photo copylng
is also required, age 40-55 years.—Apply BoxX
6784, 60
A TTRACTIVE staff vacancles for draughtsmen
exist at Chelmsford and In London with
Marconi's Wireless Telegraph Co., Ltd.; con-
tinued expansion of the company's work calls
for increased D.O. output and electricat or
mechanical draughtsmen are invited to apply
for these permanent staff positions on the de-
sign and development of radio and radar equip-
ment.—Write, giving full detalls, quoting reler-
ence 1424, to e'\t Personnel Services, English
Electric Co.. Ltd.. 24-30, Gillingham St.. n-
don, S.W.1 (5769
NUMBER of senior radio development en-
mneers are reglm'ed by the Research Divi-
sion 0f the P essey ompany 10 work on interest-
ing long-term radio_communication projects:
candidates must be British-born, between the
axes of 25-35. and should have some years' ex-
rience in the design of radio communication
equApmen‘t the posts are permanent and pension-
able.—Apply 10 Plessev Co.. Ltd., Ilford, giving
full particulars of age, edication and past ex-
perience. All apphcm.ions will be treated in
confidence. 16075
RESEARCH and Development engineer for
work on electronic switching, control and
computing apparatus required by N.W. London
firm of repute manufacturing a varlety of elec-
trically controlled light mechanisms and extend-
ing their development in the electronics fleld:
position offers good remuneration and perma-
nency; candidates should have good theoretical
background of wire and tape recording principles
and practical experience in development.
Kindly submit details of experience, age, salary
required. etc., to Box 7035. 6137
VACANCY exists with a well-known radio
e engineering firm near London for a tech-
nical writer; duties will be to orviginate tech-
nical sales literature of all kinds, to deal with
printers and typographers. and to laise with
design engineers \vithln the company; exDerl
ence gained would range over the company's
many products and would be invaluable to a
applicants should have a KO(I))d
e
between 21 and 30 years of age, and have an
ability for this s ?‘eclal kind of writing. —Avply
ziving full detnl mentioning Ref. BGH
Box 7031

NUMBER of interesting vacancies have
arisen for physicists and engineers for ex-
pexlmental and design work in research teams
at the Research Laboratories of the General
Electric Co., Ltd.. East Lane, North Wembley,
Middlesex. A variety of problems are being
investigated and applications will be considered
from men with both general and specialised
trainlng and experience in the fields of physics
and light mechanical or electronic e qlneermz
Details of openings will he sent to all selected
candidates who send particulars of their quali-
fications and experience to the Personnel Officer
(Ref, GBCL/33/4). Replies will be sent to
all letters. {6027
PPLICATIONS are invited by the Marconi's
Wireless Telegraph Co., Ltd., for the post

of project engineer in the broadcasting division;
applicants should have a university degree in
electrical engineering or equivalent qualifications
and have had experjence in the installation,
operation and maintenance or design of trans-
mitting or studio equipment; the successful can-
didate must be able to assist in the planning,
organisation, co-ordination and control of the
development, sales’ production, distribution and
installation of all television equipment handled
by the company.—Write, giving full details

mentioning ref. 466, to Central Pelsonné Ser-
vlces. English Electiic Co Ltd., 30, Gilling-
| ham Street. London, S.W 1. {6061

88l |

E-L°R

BASS REFLEX CABINETS

Kits or completely assembled cabinets with or
without speakers. Massive, sturdy and reso-
nance free construction,

10in. Models from £4/12/6 in the white.
12in. Models from £5/7/6 in the white.
Duplex models also available to house twin

speakers with or without cross-over units
and speakers.

CROSS-OVER UNITS

£110 0
£115 0

Many other types available, Including models
with independant volume controls for Bass
and Treble.

2,000 cycle cross-over units...
1,000 cycle cross-over units...

Write for free lists,
{Callers by appointment only.}

E-L°R 342, city rd,, London, E.C.1

Tele : TERminus 2303,

—AUTOMATIC SWITCHES—

ECONDIT.ONE.
ELECTRIC CLOCKWORK
I to 100 AMPS.

7 to 35 DAYS
From 35/- EACH
All guaranteed for a year.

Write for illustrated lists : DONEGMHOE,
2, UPPER NORFOLK ST., NORTH SHIELDS
NORTHUMBERLAND

TEL.

BULLANCG:66 QUEENS'R?S.E. IS NEW choss

RODS,
HOULDINGS,
RIVETS

JSI\E

&% ANY SIZES CUT-OR FOLDED

' SAMSONS SURPLUS STORES

| WILLARD BATTERIES. 12 v. 85 ah. In solid
vulcanised rubber, Sealed case, £6/10/-, Carriage
PRITCHETT & GOLD. 12 v. 16 ah. Batteries

in oak cases. Brand new. Dim. 6} x 8¢ x 8%in.,
29/6. Carriage 2/6.

ALKALINE BATTERIES. By Brittania batteries,
Led. | 4 v, 45 ah. Brand new and unfilled, Dim.
84 x 4} x2in_, I5/-, Carriage I/6, 25v.2] ah, Dim,
9x2fx 3in.. 12/-. Carriage /6.

MASTER VOLTMETER. ©O 20 v. A.C. Moving
Iron, 6in, mirrored scale made by Metro Vickers.
Brand new, 17/6, Carrlage 1/6. 150 voltmeters
D.C. 2{in. panel mounting, 12/6. Carriage 9d.
6 v. D.C. Voltmeters scaled at 6 v, and 60 v.,
10/6. Carriage 9d.

EX-A.M, AUTO TRANSFORMERS,
Q. 110 v. I50v,, 190v.,230 v,
Carriage 5/-. H=avy Duty.
TRANSFORMERS. Prim, 0-240 v. 50 cy, Sec.
0-14-20 v. 20 amps., 37/6. Carriage 5/-. Prim,
%?60 -250 v, 50 cy. Sec. 6 3 v. 15a,, I7/6. Carrlage
30FT. LENGTH COILS CO-AXIAL CABLE,
With Pye Sockets on each end, 8/6. Postage 9d.

Edgware Road Branch open all day Saturday.
169/171 Edgware Road, London, W.2, Pad 785}
125 Tottenham Court Rd.,, W.I. Eus 4982

Hundreds of BARGAINS for CALLERS

TAPPED.
1 6 kva., £4/10/0
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TN SITUATIONS VACANT

GOVT, SURPLUS, UNUSED

CONDENSERS

of all types . . .

We can offer, FOR IMMEDIATE
DELIVERY from very generous

A WELL-KNOWN radio manufacturing com-
pany in the South require senior experienced
radar development engineers to lead teams work-
ing on nationally important radar pro‘)ects
attractive salaries will be offered to sultabl
applicants; houses will be available for key men;
the com?an has an excellent pension scheme.—
Apply giving full detalls of qualifications and
previous experience mentioning ref. DGD tosBox
3991 [e122

.M.l1. ENGINEERING DEVELOPMENT, Ltd..
offer outstanding opportunities for experi-
«oce in interesling aevelopment many
oranches of electronic engineering, dncluding
radar. radio communication, television receivers.
audjo-frequency engineering and magnetic re-
cording; appacations will be welcomed from men
with enginéering or physics degrees or the
equivalent, with design experience: salaries ac-

s

THE LATEST EDITION OF THE

UPACOILS =

OFFER

HOME
CONSTRUCTOR'S

. . cording ¢0 age and _experience.—Applicants
stocks, a wide range of ultra-high should write, Swimz Inu aetails, to Personnel HANDBOOK
. Depa ment, E Engineering Develop-
quality fixed paper Condensers, D Blyth Bond. Hayes. Middx. . 16061 . . .
SEN! ERbITY of Guusgow requires, for work | § No keen radio enthusiast should be without
from .00 uF to 8 uF. Also STOCKS ; l: tAhe plktlgsm]ogy deaalxtn;)er‘x]td a tef:hrtﬂciain this invaluable booklet which is of equal use
; T2 with experience in building electronic ; i ;
of small, genuine MICA Conden- oivlc:s l"\:lwgll bleprequi?red to c;)instruct tfo s;l)eclr-j :?‘git:‘eege::.nelrt, :O",::;?::_ ::nor:,r:(g::::atlh{::;?
sers from .00001 (10 pf) to .0 uF ﬁgi?g‘,";uppﬁ““a;e ]l;ases,z?cp ge;god stabilised | § @ Circuits o_(r Feeder units, Superhet
of workmanship 1s expected: a knowledze of receivers, Test equipment, Amplifiers

(10,000 pf). Prices are exceedingly
moderate.

physiology is not essential, but a successful
applicant would be expected to learn physiolo-

and power packs, etc.
Pages of servicing and constructional in-

il‘t‘:%lé lﬂxorihm;g’otﬂhm(:“&-n Sﬂlﬂel‘){ 503:: 535[?& formation which will assist you in YOUR
iri nvi L —ApDplications, stating perience a : N
Enqulr'|es are invited for n;ar:ufaf qualifications, should be sent to the Senior |§ o rc‘:,::, ertibnl'::;;tance o B9S
9 i ministrative Asslstant, The Unlversity, Glas- 3 ”
turers’ requirements, wholesale gow, W.2, from whom further particulars may ® A conSIdergblg amount of invaluable
and export only for bulk be obtained. [6054 general Radio information.
R ABORATORY technician required for elec- @ A comprehensive catalogue,
quantities, and for scheduled de- troencephalography department of medical || @ Above all it is profusely illustrated with

liveries over a period as required.
Most condensers are now avail-
able for immediate dellvery.

Please rejuest our 4-page bulletin CONSEVEN 01114

school; applicants should possess technical train-
ing in electronics and servicing of amplifiers;
workshop practice essential; previous E.E.C. ex-
perience not essential. Preference will be given
to graduateship of British Institution of Radio
Engineers. Institution of Electrical Engineers,
or equlvalent qualification. Salary scale £370,
rising by 4 increments to £435 p.a., plus Lon-
]don weighting allowance according to age.—
Application forms, within 14

returne
days of the appearance of this notice. from the

to

w
[

half tone blocks and costs 1/6 only or a
copy will be given FREE with every order
for £1 or more.

e also offer the following selection from our

stocks of quality components :

COILS. A complete series of High Q
variable iron dust cored coils (as recom-
mended for the P.W. 9 valver) in wave-

: L lengths 10-30, 16-50, 30-75, 75-200
CLAUDE LYONS LTD ﬁeoc;;‘{;’,v s g esEhiaty R Maudsley 190-550 and 800-2000 metres ; Aerial,
= ARCONI'S WIRELESS TELEGRAPH Co., H.F. or Oscillator at the remarkable

180 Tottenham Court Rd., London, W.1
and 76, Oldhall St., Liverpool 3, Lancs.

CHASSIS

CABINETS &

A.C. 5 valve 3 W/B Superhet Radiogram

CABINETS as 12°x9"x 77 30, -

illustrated g
All the components to fit this cabinet are

available.

Walnut veneered radlogram cabinets. All
apertures cut to suit your own units £16/10,0
WE CAN MAKE ANY TYPE OF CAB-
INET TO YOUR SPECIFICATION.

Full details of above from:—

LEWIS RADIO CO.
322, HIGH ROAD, WOOD GREEN,
LONDON, N.22. Phone: BOWesPark 5997

Ltd., have vacancies for two engineers for
work on VHF development, applicants for the
first post must have good practical knowledge
and experience on VHI low power transmitters,
for the second post experience on multiplex
channelling audio and/or video is required:
applicants must be familiar with problems on
linearity, distortion, etc., and & knowledge of
centimetiic techniques would be an asset:
salary will be not less than £650 per annum,
and may Dbe higher for candidates with out-
standing qualifications and experience; the
company has a staff pension fund.—Please
apply giving full details, quoting Ref. 822, to
Central Personnel Services, English Electric Co.,

rice of 3/- each.

ODEL 30 famous 3 waveband superhet
Coil Packs, aligned, 40/11 inc. full connec-
tion details and instructions given with
every pack,

MODEL 40 Coil Packs—similar,
R.F. stage, aligned, 70/3 inc.
MODEL 30 TUNING UNIT consisting
of 30 Coil Pack, pair of I.F, Trans(orrn‘ers,
matched 2-gang and attractive Dial,
Components allgned together as a unit
and sealed. 69/9

with

@ MODEL 40 UNING UNIT, similar
Ltd., 24-30, Gillingham St.. London, B SRR S e oo 99]6 inc.
DMIRALTY.—Vacancies exist for electrical |} @ CHASSIS, Good quality aluminium
and/or mechanical engineering draughtsmen chassis in stock for 5 v. Rec. 11/-; 6 v.
in Admiralty research and development estab- Rec, 12/-. Amplifiers and Feeder Units,
I‘Igshge"‘sul:’cerwgdm ihe ‘?CMl‘ndlé of )We!v'g‘ogﬂ]‘- ete., from ...
ortsmou » € ington €SeX an al-
dock. Herts. Draughtsmen experienced in light | § @ J-B- 'SLB SPIN W HEEL Tuning Assembly
current, electro-mechanical, preciston mecha- ‘° 5“" Coil Packs and _Chassis
nical and electronic equtpment are particularly | f = above . ... 25/- each
needed. Candidates must be British subjects of [ ) COIL GROUPS, The very popular
21 years of age and upwards, who have had Coil Group A .
grat;txcx:’l ewk(l)lrk)sk;oop tgxperi‘etxaced (pl;e[eraﬂl;ly an Coil Group B ... 43/9
entic T o
Peas sAp%omtgxfxen?,s S HEesn 2‘1‘1 Cmestan- | | ® GRAM components of all types In stock.

lished capacity, but opportunities may occur for
qualified stafl to compete for established posts.
The salaries offered, de lpendmg on age, experi-
ence, ability and place of duty, will be \vithin the
range £283-£510 p.a. Exceptionally well quali-

at some establishments.

APPLIC ONS, stating age and details of
technical quahﬂcatlons and ap&:renticeshln (or
equivalents) and workshop a drawing office
experience, should be sent to Admiralty (C.E.1I,

oom Empire Hotel, Bath, Original testi-
monials should not be forwarded with applica-
tion. Candidates required for interview (at
London or Bath, whichever is nearest) will be
advised within two weeks of receipt of aDnlx-
catlon. [613:

MARINE radar engineer required by major
British ofl company for service at a Middle
East port; appiicants must not be over 35 years
of age, and must be Associate Members of the
Institute of Electrical Engineers. or possess com-
parable academic qualifications. coupled with a
wide knowledge and experience of post-war
Mercantile Marine radar equipment mainten-
ance; general knowledlie and some experience o!
marine radio communication systems would b

an advantage: the successful agpucant will be
required to institute a small maintenance depot
capab’e of offering emergency service to ships
fitted with a varlety of radar equipments; he
would a:so be required. as a secopdary commit-

mensurate with the above, plus a generous
allowance in the local currency; there is a pen-
sion scheme, and terms and conditions of seryice
are good.—Write, ﬁvmg personal particulars
and details of gualifications and experience,

quoting Department P 205, to Box 2908 at 191,
| Gresham House. E.C.2 75883

SUPACOILS MAIL ORDER OFFICE

Chass's. Abso|u!e|y complete kit of parts fied candidates may be considered for appoint- 98! Greenway Ave‘! London, E.17
including wiring diagram €10/0/0 || ment in a higher grade within the salary range |
Or fully wired and tested £11/15/3 *-470 £610 p.a. Hostel accommodation is avail- ==

Have you had a copy of our

25™ BIRTHDAY

Radio & Television Component Catalogue ?

If not, send today, 6d. post paid.
All  Radio enthusiasts should
possess a copy, an excellent refer-
ence list for ALL leading makes
of components. You can rely on

g ment, to service marine radio communication A n
Send a sketch and full details. systems, including VH/F radlo telephone equip- Quahty, Value and Service from
AMPLIFIERS t 4 to |5 Watts from £3/15,0 ment: the post carries an attractive salary com-

COVENTRY RADIO

Dept. * W *, 189 Dunstable Road, LUTON

- —]
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LYONS RADIO Ltd.

WAVEMETER TYPE WI1239. Frequency coverage
39 to 51 Mc/s. Rectifier type employing the tollowing
valves: 1 VR92, 1 6J5, 1 VI1103 and  6X5. The
tuning control ia fitted with a Muirhead slow-motion
drive, all components and construction are ot the finest
qu,m'.y and the meteris housed in a well-made wooden
instrument'case, copper lined, measuring 15§ x 10}
x 9in. These wavemetershave thelr own built-in power
pack{oreperationfrom A.C.mains 200-250 v. They are
areally top grade job and would make a useful addition
to any Laboratory or Test room, etc. Condition as
new and unused suppiied in maker’s transit case. PRICE
70/-. Carriage 5/6.

MORSE PRACTI E BUZZER S8ET, Good quality
morse key mounted on polished 6}in. square hardwood
base with adjustable andible note buzzerand holderfor
battery.Operatesfrom 4} v.dry battery. Brand new.
PRICE 5/9. Post 1/-. Battery ifrequired 2/3.
RECEIVER TYPE R1355. As specified for ** Inexpen-
slve Television ** these recejvers contain an I. F‘ 8trip,

|

WIRELESS WORLD

SITUATIONS VACANT t
XPERIENCED electronic engineer with
sound recording experience required for !
research and deve.opment department Sout.h
London district.—Box 6773. (5987
ADIO tester with experience in testing com-
munications and radar equipment to
Ministry specifications required for marine rad.o
manufacturers; London area.—Box 7034. [6136

ADIO/TELEVISION service manager re-
aquired by organisation with branches
throughout London area; ﬂrst-class technlcal
experience essential.—Apply by lette:
BARNES. Ltd., Head Office, 36 58 Peck-
ham Rd., London. S.ES. 16029
RAUGHTSMEN between 25 and 30 years of
age are urgently required for work on the
development of miniature airborne radio equip-
ment; experience in design of microwave radio
and/or radar equipment and components to
Service specifications would be an advantage
though not essential. attractive starting sa’aries |
will be patd and there wi:l be excellent prospects |
of adva in an expanding organisation.—*

8 VB63s, 1 VU120 and 1'5U4, etc. In y
new unused condition, supplied in maker’s transit case.
PRICE R9/8. Carriagefree.

R.F, UNITS.
are used in conjunction with the above or any receiver
tuning to 7 Mc/s. In good used condition compiete
with valve:

TYPE RF ‘24, 12/6. TYPE R.F. 25, 19/8. TYPE
R F. 26, 30/~. Tyve R.F. 27, 27/8. Postage 1/6.
MINIATURE RADIO CONSTRUGTION MAKUAL,
3/8. Post paid.

POWER PACK MANUAL Construction and theory,
4/8. Post pald.

3, GOLDHAWK ROAD, (Dept. M.W.)

SHEPHERDS BUSH, LONDON, W.12
Telephone : Shaphards Bush 1729

These well-known converter units that.

TELEVISION COMPONENTS

FOR THE
VIEWMASTER, “P.W.” & “E.E.”
TELEVISORS IN STOCK

Price Lluts of !pe« ified and aiternative componenta for
*and “E.E." TV. available.

J -I- FILME MAYPOLE ESTATE,

BEXLEY,KENT,
Tel. B"Ievheath 7267

Replies should be sent
sonnel Officer (Ref. GBLC/127). Research
Laboratories of The General Electric Co.,
East Lane, North Wembley, Middlesex,
should give tull details of experience, quali-
fications and age. 6155
PPLICATIONS are invited from electronic
development eng.neers for positions, with an
expanding organization near Kingston, engaged
on interesting new projects invelving radio and
radar techniques; candidates should have good
technical knowledge and experience of these
techniques together with some experience in
engineering equipment to the prototype stage;

and
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candidates should preferably possess an electri-
cal engineering degree or a diploma or be cor-
porate members of a professxonal institution;
salaries offered will be commensurate with quall-
fications and ex?erlence and the positions will
be progressive for npphcants with initiative;
working conditions are ideal in pleasant sur-
roundings, and a first-class canteen is on the
premises; write stating age, natlonalmy qualifi-
catlons, experience and salary required.—Box
963 . 6111 |

SITUATIONS WANTEO

DVERTISER. 16 years pre-war expsrience In ,
radio industry, 11 years radar offizer Royal
Air Force, latterly industrial liaison officer be-
tween A F., Ministry of Supply and leading

manufacturers, leaving Service shortly, requires |
sition where experience in bo*h in ustry and
ervice and an appreciation of problems common
to both would be an advantage.—Box 6955. [6071

AGENCIES
ONDON sales organisation wishes to com-
mun'cate with manufacturers of electronic |

The .VOIGT Loudspeaker is still ahead of all
others, P.M. Unit with 22,000 line gap flux
£40 ex Works.

Corner Horns (in the
white) £19-10-0 or
£47 - 10- 0 ex Works,
Home demonstrations
arranged in London area.

Order from

VOIGT PATENTS LTD.
8ydenham, S.E.26 Syd 6666

B. & H. RADIO
EAST STREET, DARLINGTON

BASS & TREBLE SEPARATOR
Enables the wuse @f separate
speakers for bass and treble,
Permits adjustment of amount of
treble relative to bass and also
allows speakers of different im-
pedance to be used. Kit of parts

®
SCRATCH FILTERS
Give marked raduction of scratch
level without serious effect on
treble response .......... —

®
VARIABLE SELECTIVITY L.F.
TRANSFORMERS. 465 k/cs.
Gives 3 degrees of selectivity.
Per pair

®
WHISTLE FILTER
Is very simply inserted in the
speaker wiring and gives a very
sharp, narrow cut which com-
pletely eliminates 9 ke/s whistle...

®
SIGNAL GENERATOR
Is a complete, portable and
accurate signal source operating
from a 4.5 volt battery ............ £2 10

Further particulars on request.

£ 9 6

£l 0 0

£l 13 6

t and Ight electrical apparatus who
dleslre BI..ondon and Home Counties repres«[znb‘-
tion.—Box

BUSINESSES FOR SALE AND WANTED
OBILE mdio workshop for sale, ideal for ** on

the spot radlo repairs.” built into 1941
Morris 13.9hp van, all in good condition.—Full
details of internal fittings and power supply from
Cun'iffe, urch Rd., Stretton. Burton-on-
Trent. (4107
OR domestic reasnns.

dispose 51

worklng dlrect,ol
es5 olding
llmlted company of ﬂour shl North London
radio retailers, fully furnished flat im
block nearby if needed: £1.385 for quick sale.—
Page. Moore & Page. 30. Ely Place, E.C.1.

{5746

FINANCIAL PARTNERSHIPS
“7ANTED working interest in small progres-
sive radio, electrical business.—Box 6776,

POST RADIO S

OFFER EX ST

COPPER INSTRUME

COTTON AND SILK

B.A. SCREWS, NUTS,
soldering tags, eyelets

TUFNOL ROD,
FORMERS AND TUBES, A

THE CRYSTAL

These Crystal Valves or

manufactured by one of the

Send stamped addressed en
prehensive lists. Trad

POST RADIO §

33, Bourne Gardens,
*Phone: Clissold

UPPLIES

OCK

NT WIRE,

COVERED.

ENAMELLED, TINNED, LITZ.

Most gauges available.

WASHERS,
and rivets.

EBONITE AND BAKELITE PANELS,
PAXOLIN TYPE COIL

LL DIAMETERS.

Latest Radio Publications.

VALVE

as used in radar receivers.

Diodes are not

Government Surplus but brand new goods

largest and most

tamous Radar Equipment Manufacturers in
the country.

3/6 each, postage 24d.
Protective Tube and Fixing Brackets, 3d. extra.

velope for com-
e supplied.

UPPLIES

London, E.4.
4688

BRASS,
3,000 STANDARD ST
No Quanti'y too Small.

6, Chesham Place S.W.1.
SLOane 3463.

COPPER,
ALUMINIUM, BRONZE
ROD. BAR. SHEET TUBE.

DURAL,

STRIP WIRE.
OCK SIZES

List on application.
LondontH.ROLLET & Co., Ltd. Liverp'l:

Kirkhv Estate.

SIMNANSWNOD 1712

SERVICE

Tel, WOO.

— 1O DEALERS

We can offer a limited number o. Dealers
a reliable and quick
RADIO & TELEVISION REPAIR
(4

REGO-FRASER
TELE-RADIO ENGINEERS
62, Hare Sireet. Woolwich. S.E.18

1804

MANUFACTURERS of quality product whose
name is household word require director
to develop retall section; new shop front recently
fitted; premises occupy prominent position in
rapldiy developing parade and should be capa-
able of cansiderable business; capital required
about £2,000 but ap ghcant must have either
first-class technical ability or e\gerlence of re-
tall selling and servicing: only first-class men
willing to work hard and carve out a future for
themselves need apply. good salary and share
of profits.—Full details to Box 6956. {6072

TECHNICAL TRAINING

QUALIF!ED radio officers urgently required.—
Training details from the Radio & Tele-
visfon College, Ibrox Terrace, Glasgow. Boarders
accepted. [6118
CITY & Gulilds (Electucal etc.), ** No

Pass—No Fee '’ terms. Over 95% suc-
cesses, For full detalls of modern courses in all
branches of Electrical Technology send for our
176-page handbook. free and post free.—B.I.E.T.
{Dept. 388A). 17. Stratford Place, London, [?)‘;.1?7

TRADE MARKS

HE Trade Marks Nos. 615902 03 consxstln
respectively of the words ** Vacolit 5
* Otarian ' and both registered in respect of
instruments and apparatus for aiding the deaf
and parts thereof, were assigned on September
25, 1950, by Allen & Hamburys. Ltd.. of Three

Colts Lane, Bethnal Green, London. 5
Bonochord, Ltd., of 48, Wigmore St.. London,
W.1, without the goodwill oI the business in
which they were then in use. [6166

TUITION
IRELESS, land. sea and air; students, both
sexes, age 14 upwards. trained for interest-
1ng appointments in all branches of radio; low
boarders accepted; 23 stamp for pros.—
ereless College, Colwyn Bay. (0018

RECEIVERS

19in,
manual and AV.C,, large
motion dial, tuning meter.
class receiver,
POWER PACK, Type 3, fol
brand new, in perfect

0-300, milliam
superb 1ob, £4/19/6.
AMPLlFIERS 50 watts, ra
% Tannoy mcludmg 10
4—6L6 in parallel push-pull,
200 to 250 volts 50 cycles.

AMPLIFIERS, |5 watts,
using 2—PX25 MHL4,
complete with power pack

less valves £6. Carriage 7/6.
TEST SETS. Type 28,
50 Microamp. meter in steel
x 3in. diode valve, 50/-.

P.M. SPEAKERS.
case,

CROYDO

condition,
switched 200 to 250 vo.ts, A.C, 50 cycles with
two smoothing chokes, fitted D.C. voltmeter
meter 0-150, fuses, etc.

output transformer, €12/10/-,

—WILCO ELECTRONICS—

1132A. Brand new, perfect
condition, range (00 to 124 Mc/s, standard
rack mounting, fitted tone control,

calibrated slow
etc,, really first-

Our price £4/19/6.

r above receiver,
input

A

ck mounting, Sy
valves, 4—L63,
2—FWwW4/500, for
, complete with

Carriage 7/6.

Marconi Type 6,

rack mounting,
200 to 250 volts

50 cycles, meter, etc., with valves, €8/10/.,

Incorporating a
case, 6in. x 3{in,

8in. Goodmans in walt
CRYS1jAL PICK-UPS. Rothermel Senior,

C(JTTERS STYLII, §/- per dozen,
204 LOWER ADDISCOMBE ROAD,
N

ADD. 2027
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OPPORTUNITIES

IN RADIO

Get this FREE Book !

‘ENGINEERING
OPPORTUNITIES '
Teveals how you can
become technically-quali-
fied at home for a highly-
paid key-appointment in
the vast Radio and Tele-
vision Industty. In 176
pages of intensely inter:
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit,
I.R.E., City &
Guilds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.
We definitely Guarantee

“NO PASS—NO FEE”

If you're earning less than £10 a week, this
enlightening book is for you. Write for vour
copy today. It will be sent FREE “and
without obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

3880 SHA “ESPEARE HOUSE
17119 STRA‘I’FOBD PLAE, LONDON, W1 |

v

EERING OPPORTUNIT

N

ENG

DUKE & CO.

FREE OFFER of phores, with No 18 superhet
receiver Short Wave,complete and working, frequency
rangeeasily changed(l F.465). Toclear17/6.
CRYSTAL SETS, complete. guaranteed reception, 8/8.
CRYSTALS, semi-permanent, 2/8, coils, 1/6. Tuning
condensers, 3/6.

LiGHTWEIGHT PHONES, 2/6, best quality, 3/8.
METAL REC’S, small size 250 v 60 m/a, /6.

3 @ANG CONDENSERS, 2/6 each

3 WAVE DIALS (glass), 6 for 2/-.

CAR SPOT LIGHTS. Ex L.P.T.B..7/6each.

HEAD LAMPS. Ex.L.P.T.B.,7/each. l
LAMPS. 12 and 24 v., 12 watt, for lighting plants,
@i- per doz.

TRANS. AUTO, ex-Pathé 110-230 v., 15/-.
DUNLOPILLO. 8malicegularquantitiesonly available,
mizes 32 x 18 x 2in. flat and 34 x 15 x 3in. wedge,second-
hand but good 12/€, Ibclusive of post.

H.T. PATTERIES. All dry guaranteed mlnimmum volts
150, tapped 21-90 1} L.T. 5/68 plus 1:3 postage.
WALYIE TALTIES. A few left only at 17/6. Only
one valve (ATP4) and switch (send recelve) short.
Bet of drawlngs supplied with ea.h one.

SPEAKERS, 5ln. speaker, 10 -, §in. witn 128, 6in.
1286 ﬁin with 15/8, 8in. 15/@, Bin. with 18 -, 10in
196, 12in 35 8. (Bpecial auper widget trunsf ormer
8'8)

CONDENSERS (electroliticr) 32+32. 450 v. 3 6.
16+18,350 v. 3 8. 8+8 350 v. 2/8. 8+8 450 v. 3 6.
Single 8, 450 v. 3 8. 8ingle B, 380 v. 2/6. Single 16,
450 v., 3/8.

SPEAKER, NEW, 5in. in extenslon cabinet, only 14/6-
complete.

DOMESTIC RADIO KIT, In walput bakelite cabinet,
4 valve T.R.F. Upiversal or A.C. for only £4/15/8 ;
or in Ivory cabinet §/= extra. Assembled 30/~-extra. ||
CHOKES. 10 Henry 80 mill ; 250 ohms, §/-. 10 Henry
100 mill; 300 ochms, §/6. Also well-known make midget
370 ohms, 1  Henry o mill. 1/-

Money back guarantee |f not satisfied. Cash with
Order please, and allow sufficient to cover postage.
Stamps only fol liats,

219 ILFORD LANE,

ILFORD,

Mord 0205

ESSEX.
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TUITION
TELEVISION.

THE only school in Great Britain devoted solely
to tralning in television. Postal course prospec-
tus.—Principal, Gothic Television School
North Ave., London, W.13. foos1
TELEVISION mlnded?

.M.I. gave the world electronic television
.M.I. Is now giving the finest home study tele-
vision courses; free brochures giving full de-
on application to—ﬂeglstrar. Dept. W W.6,
J_ Institutes, 10, Pembridge Sq., London,
Bayswater 513 142 [0001
OR E UGH POLYTECHNIC, Borough Rd.,

DEPARTMENT of Electrical Engineering.

A TWO years’ full-time Higher Nntloml Diploma
Course in_ electrical or radio engineering will
begin at the Borough Pontechnlc on the 8th
January, 1951; the coursé includes industrial
training as well as college work and leads to
the above ahﬂcatlon students must have ob-
tained an Ordinary National Diploma in engin-
eering (electrical or mechanijcal) or have attain-
?grn?snofequwﬂ_jlenttl stt}nduréi Lspx;ospectuseg mll’d

appication for admission may be ob-

tained from the Secreta % [6094
RADIO training.—P. M G exams. and LE.E.
Dipl oma. prospectus free.—Technical Col-
lege, Hull. {o111

“H(%E}.ESS ggeratifng. atgenfoa!kcde and postal

Ses, stamp for re Y anager,

Wireless School, Manor . London, MN.7’.rhe
T

901

NOTHING succeeds like success! What we
have done a thousand times we can do
again for you.—See the B.N.R.S. Advt. on

0172

QUALIFIED radio officers. urgentdy required,
training details from the —Radio & Tele-
viston College, Ibrox Terrace, Glasgow; boarders
6006

accepted.
.M.I.Mech.E., A.M.Brit.I.R.E., City and
Guilds, etc., on *' no pass—no fee * ',erms.
over 95% successes. For detalls of exams. and
courses in all branches of engineering. build-
ing. ete. write for 176-page handbook—free.—
B I E. T (Dept 387B), 17, Stratford Place. LTHR

TELEVISION postal course for radlo trades
Examination Board’s d'ploma. also postal
courses for P.M.G. 2nd and 1st class Certifi-
cates and Amateur Rad'o Transmitting licence.
—Apply British School of Te egmphy Lid.,
179, Clapham Rd.. London, S.W years’
experience in_coaching _students in wirejess
telegraphy and allied subjects.) 124
HE Institute ¢f Practical Radio Engineers
have available home study courses in every
phase of radio and television en%lneenng
% ecialising in the practical training appren-
tices in the retall trade: enrolments limited, fees
moderate.—The Syl.abus ot Instructional Text
may be obtained post free from the Secretary.
I.P.R.E, Fairfleld House. 20, Fairfield Rd.
Crouch End London. o {008
BOOKS INSTRUCTIONS, ETC,
TELEVISION Servicing Manual. 4/9: practical
work with special attention '.o faul!. finding
gnd correction.—Blackshaw, BCM/HADOR, Lon-

on. WC1. 6103
EBB’S 1948 radio map of world, new multi-
colour Prlntlng with_up-to-date call signs

and fresh info!

t 6d; on linen, on rollers. 11/6. post 9d.—
Webb‘s Radio, 1-4, Soho St., W.1. Gerrard 2089
ADIO Servicing.' b{ Abraham Marcus n
complete handbook which covers theory
and practice and shows how to deal with all

—A'.l n 40. Museum ndon.
ment peaks for superheterodynes, 4/9 post
ree; membership and examination

radio faults: write for free descriptive leaflet to
nwin . Lo
I5786A

I PR E. Technical Publications: 5,000 align-
The Practical] Radio Engineer, quarterly
ubllcatlon of the Institute, sample copg 2/~ Dost
ata 3

Dost _free. —Secretary. I.P.R.E., 20, Falrﬁed
Rd.. London, N.8, [0089

*“Globe.”’ “MARVEL

AT IN MINIATURE

SHORT-WAVE RADIO KIT

Probably the smalkest one talve Short-Wave Rodi receiver in
the workl wing standard parts with Bandspread tuning derae.
“Magnicent performance” o . , vide Ustimoniab Britsh lie
and Abraad. Bult and dasigned ta precaion standards, asmplete
kit cuty oaly 49/6d—write today for descriptive Qtologue

JOHNSONS (54249, MALCLESHIELD

CHEBHIRE (ENO)

TRANSF_RWERS, COILS, ETC.

TO ANY $'ECIFICATION
LOW VOLTAGE LIGHTING A SPECIALITY
SPECIAL. 63G7A. & 0263 B2A, 24/6

cHo J- E. THORNBER & SONS ¢,
3849 3, DEAN AV., MANCHESTER, 16 1925

| Sutherland Rd., Higham Hill, Walthamstow E.17
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POTENTIOMETERS

e

Wire wound and Composition types.
Single, Ganged, Tandem Units.
Charactenstics : linear, log, semi-log,
non-inductive, etc.

Full details from

RELIANCE

Manufacturing Co. (Southwark)

Led.

Telephone : LARkswood 3245

SELENIUM RECTIFIERS,
CHARGER KITS, CHARGERS

New Goods with Full Guarantee

S.T.0. SELENIUM L.T. RECTIFIERS, up to300 watts,
bridge, b.w. or c. tap, 200m/a to 10 amp., with or
without transformer. A few of our large stock.
2 v./8 v, } amp.,, 410; 2 v. 05 amp. with trans-
former, 12/6 ; 6 v. 2 amp,, §/-; 6 v. 4 amp., 16/6 ;
6v 10amp., 22/6 12v.1amp., 10/6 3 12 v, 2amp. -
8: 12 v. 4 amp, 19/8; 12 v. (4 amp., 27/
12 v. 10 amp. 42/6. Higher \olta(es in stock. Add
postage 8d. up to 12/8, 1/- abo
FGOLI’BOOF CHARGERS
AND KITS. New Minor
Charger as illustrated, 6 v.
to 12 v. 1 amp., large
selenfum rectifier, stabilis-
ing baretter, 46/-, 18
months'guarantee orin kit
form 42/-, post 1/8. Kit
lesscase 32/8. New 2 nmp
kit for 2 v, § v., 12
transformer, brlinst bulb
din, diam. rectifier, 38/6. or
ulth o196 a8 illua., 52/a."
“Automat™ 2 amp. 8 v.,
12 v. eh(lrger ready for use, 65/-, with 18 months’
guarantee. "' Automat® 6 v., 12 v, 4 amp heavy duty
charger, weight 22 Ib., £6!5/-,p|un 12/6 crateand carr,
HEAVY DUTY KuTS. 8.T.C. 12/15 v. 4 amp. rectifier,
70 watt transformer, baretter for 2 v.. 6 v, 12 v,
charger, foolprood operation, full instructions, 52/8 ;
ditto but for 2 v., 6 v, 4 ampe., 48/6. post 1/4. Slider
Kit, 100 watttrana,, 4 amp. rectifier, slider resistance.
hlgh grade nmmeterfor 6 v., 12 v. charger, £3/17/~;
ditto but 120 watt trars. und giant finned 6 amp.
rectifier, slider res., ammeter, £5, weight 18 Ib, For
smaliradiostore 1 to 20 cell 1.5 amp. kit,transformer
150 watts, 2 amp. rectifier, baretter bulb, for con-
tinuoue running, £4/15/-, post 1/6.
ELIMINATOR KIT for 120 v. 20/30 m/a eliminator,
20 watttrans., 120 v. 30 m/a h.t.rect., 2 v. 0.5 amp.
trickle rect., 2 x 8 mfds. condensers, 35/-, post 1,2,
SELENIUM SMALL SPACE HT. RECTIFIERS,
250 v. 60 mja h.w. for a.c./d.c. sets, P/-; 110 v.
60 mya. 6/-; 250 v. 100 m/s. biidge, 13/8 ; 350 v.
0-350 v. 80 m/ac.t., 13/8, post 6d. extra.
CRYSTAL DIODES. New 3/8.
NEWBAT. A tor cell desul
ditlouer, 1/8, post 4d.

CHAMPION PRODUCTS

43 Upiands Way,London, N.21. Phone LAB $457

hater and con-
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Condenser leadershsp

—/rom the /nsride/

Terminal hermetically sealed:
two pronged soldering tag.

Robust bakelite case: maxi-
mum path between terminals
to avoid possible flash-over.

Series wound element: con-
servatively rated to provide
ample safety margin.

““Visconol *’ impregnation and
filling for safe H.V. working;
prevents arcing or brushing.

Hermetic sealing on to special
gaskst avoids reliance on
soldered joints.

Sturdy one-hole fixing.

Suitable for use in conditions
of tropical humidity.

The unique design of these chassis-mounting Condensers
renders them eminently suitable for television and
allied high voltage applications up to 50,000 v. where exceptionally
stringent conditions are likely to be encountered. They are
processed with the newly developed impregnant ‘‘ Visconol *’, which
affords the advantages of adequate voltage
rating and low power factor, whilst improv-
ing the stability of the dielectric and its
power to withstand sharp-front short-time
surges. Wide range of working temperature,

—40°C. to +71°C., ensures reliable operation
&/ /// under most stringent conditions.

‘VISCONOL’ CATHODRAY CONDENSERS

THE TELEGRAPH CONDENSER CO. LTD - RADIO DIVISION - L'O.NDON‘W.3'TeI: Acorn 0061 (9 lines)
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THE FINEST CORED SOLDER IN THE WORLD

Used by Europe’s Largest
Air Transport Gontractors

As a safeguard against faulty soldered

joints, the leading British manufacturers
of aircraft and the makers of the electrical,
navigational and radio equipment in-
stalled in the aircraft, use exclusively
ERSIN MULTICORE SOLDER.

Airwork Ltd., the largest British Air
Transport Contractors also use only
Ersin Multicore Solder in their extensive

Radio Maintenance Workshops.

(Above) Servicing a modern aircraft Transmitter/
Receiver ar Airwork’s Garwick Airport Radio
Maintenance Workshop.

Ersin Multicore Solder contains three cores of
extra active non-corrosive Ersin Flux. With its
guaranteed flux continuity and instantaneous
melting, it gives high speed soldering and com-
plete freedom from “dry”’ or H.R. joints.

Whether you use Ersin Multicore for manufac-
ture or for maintenance, you will find it the most

One of Airwork’s fleet of 27-passenger Viking Mark 1B aircraft in economical as well as the most efficient solder.

flight sn the Middle East.

SIZE 1 CARTONS — 5/- RETAIL Illustrated are the Size 1
Carton for Service En-
gineers and Workshops

Catalogue Alloy S.W.G Approx. Length (Specifications and Prices
Ref. No. Tin/Lead Nk per carton on left) and the Nominal
- e ol | . - 716 “reel for Factories.

_ C16014 60/40 14 18 feet i

~Cle018 | 60/40 18 47 feec o

_ C14013 40/60 13 16 feet

C14016 | 40/60 16 34 feet

(Lengths subject to revision)

Ersin Multicore Solder

Manufacturers and Service Engineers are invited to write for {lechnical
information and free samples of Ersin Multicore Solder.




