


WIRELESS WORLD DECEMBER, 1953

NEW MOULDED-ON COUPLER
to B.B.C. Standard gt

lock-ring pro- '\ J
_ vides forced i -
for Tlv engagement and
s withdrawal
Outsid
“ Sl e Contacts
f{’.' secured by
41 ¥ i i ol Polythene injection
Broadcasts 4 i
gun-metal
shell.
4 ie |
1 ! : i ‘
Tough \ 3 iy Group
rubber muff {  screening
controls bending designed to
" at this - suit individual
N point. o requirements.
J
- =
¥
BICC has produced a new Experience has proved that

32 contact Polypole Coupler and the combination of solid conductors

associated cable to meet the in-
creasingly complex needs of modern
television cameras.

This new coupler and cable
providing 4 co-axial and 24 other
circuits has been designed to the
B.B.C. new standard requirements
for Outside Broadcast Services.

and moulded-on couplers give the
unit greater mechanical strength
and freedom from conductor end-
breakage.

BICC Television Camera Cables
and Couplers are used with the
majority of the B.B.C. Outside
Broadcast Television Units.
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Home Recording

UNTIL the domestic tape recorder became com-
monplace, the legality or otherwise of making
recordings from broadcast transmissions was largely
an academic question. The number of people
capable of cutting a good disc was never signifi-
cant, but now, with the help of a modern tape
machine, almost anyone living in an area served
with a good signal can, by choosing the best of the
B.B.C. transmissions, make a recording that com-
pares well with the average long-playing disc. The
small amount of skill needed is easily acquired by
many ordinary listeners, and the gear neceded is
neither highly complex nor unduly costly. Is there
any legal barrier in the way of making recordings
off the air” in this way?

The question of copyright as it affects home
recording has already been discussed in this journal.
But there are other considerations, and the whole
matter has been revived by a B.B.C. statement
published in Radio Times of October 23. The
statement reads :—

“We have been asked to remind listeners to
B.B.C. programmes that in view of the provisions
of the Dramatic and Musical Performers’ Pro-
tection Act, 1925, it is, in certain circumstances,
an offence to make recordings by means of tape
equipment or otherwise of any dramatic or
musical work broadcast by the Corporation
without the consent in writing of the performers.
Moreover, the making of unauthorized recordings
of any copyright material included in B.B.C. pro-
grammes may also constitute an infringement of
the provisions of the Copyright Act, 1911.

“The Corporation cannot undertake to secure
the consent of performers and owners of copy-
right material on behalf of parties wishing to
record programmes broadcast by the Corpora-
tion.”

That statement, though strictly accurate so far as
it goes, tells only a part of the story, and is liable
to confuse the great body of listeners and potential
home recordists.

Let us first consider the effect of the Dramatic
and Musical Performers’ Protection Act. True, that
Act makes it an offence to record directly or “in-
directly ” (e.g., through broadcasting) or to sell, hire
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and the Law

or use for public performance any recording made
without authority. What the B.B.C. statement does
not mention is the highly relevant proviso that the
home recordist has a valid defence if he can prove
that the recording was not made for “ purposes of
trade.” Thus it is quite clear that the private indi-
vidual who makes a recording for his private use—
and not for gain—does not commit any offence
under the Act.

The ordinary home recordist’s position under the
Copyright Act is almost equally clear. The essence
of the matter is that, for an infringement to be com-
mitted, the recording must be played back in cir-

.cumstances that introduce some element of * public

performance.” In defining the word “public” the
law takes quite a narrow view; for instance, per-
formance in a club to which members only were
admitted would almost certainly be ruled to be in
public. Also it is not necessary for an admission
charge to be made in order to bring the performance
into the “ public ” category. What seems quite cer-
tain is that playback of a recording made “ off the
air ” is not an infringement if done in the recorder’s
own home, with an audience limited to his family or
intimate circle of friends.

All this seems to be in accordance with common-
sense, and we believe that neither performers or
copyright holders are likely to suffer in the long
run through the growth of home recording. In-
deed, it may stimulate public interest in what they
have to offer, just as broadcasting stimulated the
sale of gramophone records.

There remains the possibility that the law of
copyright may soon be altered, but that seems un-
likely to affect the position. The present Act is
overdue for revision, but the Report of the Copy-
right Committee 1952, on whose recommendations
the revision will presumably be based, did not touch
on the subject of recording ““off the air.”

Finally, it should be emphasized that those who
use the B.B.C. transmissions without authority to
make recordings for sale or public performance do
most certainly infringe the law, and no doubt the
B.B.C. warning was directed against those who are
“ pirating” the Corporation’s transmissions in this
reprehensible way.
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Pocket Reactance and oy

Resonance Calculator

V. J. TYLER,
B.Sc., AM.LE.E.

Covering Twelve Decades Without Ambiguity

[AIFE is too short to calculate every minor value in
an electronic circuit design; such things as bypass
capacitances and stray inductances are often
assessed by experience or intuition. But where a
quick and reliable aid to calculation is available it is
possible to be more meticulous in design and leave
less to be determined by trial and error. 1 say
“ reliable  rather than ‘ accurate,” because normal
tolerances do not permit of accurate design where
valves are concerned ; but it is of vital importance that
one should, for instance, be sure of the position of the
decimal point in a calculated value.

The calculator (Fig. 1) is intended as such an aid and
deals comprehensively with the quantities capacitance
(C), inductance (L), frequency ( f), capacitive reactance
(X and inductive
reactance (X ,), under
conditions of reso-
nance or otherwise.

Where two of the
quantities C, f and
X . are known, the
third can be found
directly ; similarly
the quantities L, f
and X, can be dealt
with. Where a
resonant circuit is
involved (i.e., where
X=X, =X) the
fixing of any two of
the quantities C, L, f
and X automatically

=

fixes the other two, o 1]
and both can be b E 89
found directly. s FH §
The calculator p |=
consists (Fig. 2) of = {0

three Perspex discs,
calibrated with
logarithmic scales, in-
terleaved with three
cursor discs. The
outer “C” disc and
middle (“f”) disc
form a circular slide
rule connecting

‘_-

Fig. 1. Complete calculator as it ap-
pears when the six component discs
are superimposed. A convenient size
is 43in outside diameter, with dia-
meters of 4%in and 3in for the other
discs.
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C, f via the fixed cursor lines. X ¢ is read on the
middle scale against an index mark on the outer one.
The middle and inner discs form a similar slide rule
connecting L, f and X ,.

Since a common “f scale is used for both 1ules,
the X~ and X, scales increase in opposite directions
and cannot be replaced by a common scale. Where
resonance is considered, X, and X are made to have
equal values by balancing the ‘‘ resonance diagram ”
in the centre of the calculator. The diagram is a
combination of lines engraved on the various trans-
parent discs. The design on the “ C*’ disc consists
of a ring of diagonal lines one of which terminates in
an approximately ‘‘ equi-angular >’ spiral. The “ L
disc diagram is the exact mirror-image of the “ C”
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disc diagram. The radial line on the “f” disc is
engraved on both sides of the Perspex to minimize
parallax error, ¢ Balancing”’ the diagram consists of
making the radial line pass through the intersection
of the two spiral lines. This can be done by moving
any one of the three discs, e.g., by moving the “L”
disc to position (a), the ““ f*’ disc to position (b) or the
“C?” disc to position (¢) (see Fig. 3). Since the
spirals cut at a shallow angle, the initial accuracy of
balancing is not high, but is sufficient to indicate with
certainty - which of the many intersections of the
diagonal lines should be used to refine the balance and
to achieve an accurate “ cut ” as shown at (d).

In actual use this process is quick and straight-
forward. The illustration of the *“ complete calculator ”
shows a worked example. Assuming, for instance, that
the values given are f = 100 k¢/s and L = 7.9 mH,
the inner and middle discs are set to bring these values
over the cursor line. The outer disc is then rotated
until its spiral line passes through the intersection of
the radial line and the other spiral line, and the * cut ”’
refined on the outer diagonal lines. The capacitance
can then be read off as 320 pF, and the reactance
(either X, or X ;) as 5kQ.

If greater accuracy is required the answer can be
checked by calculation, using the appropriate simplified
formula given in the table.

The positions of decimal points can be ignored when
using the formulae to check results obtained by the

(3)

¥
B

!

[ === = -
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Fig. 3.
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Resonant-Circuit Relationships
Unknown Equivalent in Terms of Known
Quantity Quantities. Units either c/s, uF,
H, ohms or Mc/s, pF, uH, ohms.
X } 150020 | 6283.f.1. | 10% /L
- rc e e
f | 159020 o.as002.% | 19902 |
. Xx.C { L I VLC |
c | 1020 | Lo 25287
X Xz =T
L 1015902 X |10 x2 ) 25287
\ 1 } o f7.C

calculator,* since the decimal position given by the
calculator is quite unambiguous and cannot be in
error by less than a million to one, which would be
immediately obvious. Applying these formulae to the
worked example above, we obtain 32009 and 49638
as more exact evaluations of C and X, giving final
answers of 320.09 pF and 4963.8 ohms. In most
cases, however, electronic circuit design does not
justify such accuracy.

The core of the calculator is an assembly of metal

e —

Fig. 2. Component discs of the calculator in order of assembly. The inset shows
how the washers are arranged as clamps for the cursor discs and bearings
for the ** C,” ““f'" and *' L "' discs. In the sectioned side elevations the disc
thicknesses have been exaggerated relative to the diameters.

Ilustrating the manipulation of the resonance diagram pattern.
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may be made before calculation.
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Fig. 4. Suggested method
of dividing the scales. A
radius of 19¢cm  will
give 10 mm per division
(3 deg. of arc) on the
centre scale.

spacers bolted solidly together with the cursor discs
(1), (3) and (5). Disc (1) may be of aluminium, or,
like the calibrated discs, of %in thick Perspex. Most
transparent materials other than Perspex warp to a
saucer-shape in use. Discs (3) and (5) are of any
transparent material, but are as thin as possible. Each
of these discs has on it a cursor design consisting of a
semicircle and radial line, the lines being accurately
registered with each other when the assembly is bolted
tcgether. The spacers are dimensioned so that the
calibrated discs turn freely upon them. When one
calibrated disc is turned, the fixed cursor discs prevent
it from disturbing the settings of the others. A
calibrated disc is easily adjusted, using one or both
thumbs on the scale surface, the fingers resting on the
back of cursor disc (1) .

Engraving the Scale

Although neater scales result from machine engrav-
ing, the scales can easily be made by hand using the
arrangement shown in Fig. 4. The scale to be
engraved is first divided into twelve equal parts by
ordinary geometrical means, but using more than
ordinary care. It is then set up on a board on a well-
fitting pivot together with a Perspex arm which can be
clamped to it by a simple friction device. An engraving
cursor is also fitted to the board, having a slot in it
which exactly fits either an engraving stylus or a set
of punches (for various line lengths).

In use the engraved line on the Perspex arm is set
to the appropriate end of the enlarged scale shown,
and simultaneously the corresponding decade mark on
the calculator scale is set up directly under the cursor
slot. The clamp is then tightened up and the arm
moved to the 2 * position on the enlarged scale. A
corresponding mark is made on the calculator scale
by scrateching through the slot with a stylus, or lightly
tapping through with a punch. The arm is then
moved to “ 3°” and so on. All decades are marked in
this way.

The enlarged scale is made by constructing
geometrically a thirty-degree arc and dividing it up
:nto ten equal divisions (which are themselves sub-
divided where necessary). On either side of this linear
scale two logarithmic scales are drawn increasing in
opposite senses. The value for each unit on the log
scale is taken directly from a table of common
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logarithms in the manner indicated. The log scale
can be usefully subdivided, further than is shown, by
making dots (not lines) on the calculator scale corres-
ponding to 1.2, 1.4, 1.6, 1.8 and 2.5, but further
subdivision is not recommended in a twelve-decade,
pocket size calculator.

The spiral lines are engraved by marking out a thin
template with a spiral more or less as shown (the exact
shape not being important), cutting it along the marked
line and smoothing it with a file. It is then used, after
the fashion of a French curve, to engrave one scale,
and is turned over to engrave the other.

The diagonal lines are made by marking out two
rings of twelve dots each. The diameters of the rings
are not important, but the dots must be exactly equally
spaced, and one dot in each ring must lie exactly on
the radius passing through the X, or X, mark. The
appropriate dots are then joined by straight lines as
illustrated. Unlike the spiral lines, the diagonal lines
must be engraved as accurately as possible.

To minimize parallax, the engraving should be as
follows :

“ C?” disc.(rear) :

. (front) :

“C?” scale.

Resonance diagram and X,
index mark.

X ¢ scale and radial line.

fand X, scale and radial line.

L scale, resonance diagram and

X, index mark.

The front of cursor disc (1) is sprayed white as a
background for the scales and diagrams. The reactance
scales and index marks are filled in red as a reminder
that they are not read against the cursors. All other
engraving is filled in black.

In practice the calculator has proved quicker, more
certain and more convenient than either a reactance
chart or an abac. A reactance chart demands a high
degree of concentration if one is not to lose one’s
way among four mutually intersecting logarithmic
scales. An abac gives sensible answers only to sensible
questions, and is apt to exclude from the latter category
queries concerning, for instance, the reactance of a
microfarad at a megacycle, although such values are
common in the design of decoupling networks.
Moreover, neither kind of chart may safely be left to
bang about a bench among soldering ‘irons and flux
pots, nor can either be carried in a pocket ready for
immediate use.

“f? disc (rear):
® (front) :
“ 1L ” disc (rear) :
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Tape Recorder

For Home Construction

Parts for Assembling Tape Mechanism and Amplifier

lT has been suggested, and is accepted in many
quarters, that whereas the electrical side of a tape
recorder is within the capabilities of the home con-
structor, the mechanical side is not. The sponsors
of the “Sound Master ” tape recorder have challenged
this view with a kit of parts which includes the com-
ponents for building the tape mechanism as well as
the associated amplifier. True, the role of the con-
structor is limited to the assembly of parts which
have been accurately machined for him by the Brenell
Engineering Company, but is this very different from
accepting ready-made valves as components for the
amplifier? .

Designed by W. I. Slack, who was also responsible
for the “View Master” television kit, the “Sound
Master ” follows the best practice both in mechanical
and electrical design. Three motors (by Collaro) are
used in the tape drive, and the magnetic heads are
made by Wright and Weaire; other firms collaborating
in the supply of components are Bulgin, Mullard,
N.S.F., Radio Resistor Company, T.C.C., and White-
ley Electrical Radio.

Three tape speeds are provided, 3%, 7% and 15
in/sec. Speeds are changed by altering the position
of the capstan flywheel driving belt under the top
plate, or by fitting or removing a sleeve which increases

“Sound Master’' mag-
netic tape recorder
chassis and cabinet,
and (below) some of
the component parts
of the tape winding
mechanism.
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the diameter of the driving capstan. Either method
is arranged to give a 2: 1 change in tape speed.

Switching has been reduced to the practicable mini-
mum, and a mechanical interlock is provided to
prevent accidental erasure of recorded tape. In addi-
tion, a three-colour indicator lamp shows when the
equipment is set for recording (red), rewinding
(amber) or playback (green).

The performance of the complete equipment is very
good, even when set up without the aid of special test
instruments. The speed constancy of the tape is ex-
cellent and passes critical listening tests, both on
recorded music and with constant-frequency inputs.
Quality of reproduction depends upon the skill with
which the bias and volume indicator circuits have
been adjusted, but there is no reason why professional
standards should not be reached with a little practice
and a critical ear, or, better still, by the aid of a
cathode-ray oscilloscope and an audio oscillator, as
described in the instruction manual.

A kit of parts, excluding cabinet and microphone,
costs £56 5s 10d. The W.B. cabinet costs £6 6s and the
recommended Lustraphone microphone £5 15s 6d for
the table model or £6 6s for the hand model. The

instruction manual can be purchased separately for
6s 6d.




General view of sharpener with needle chuck
locked in the grinding position.

[N the course of giving gramophone recitals in the
North for over 20 years, the writer has met many
owners of valuable record collections who have tried,
with varying results, to use thorn or fibre needles,
but who have given them up in favour of steel or
sapphire, since they were unable to make a thorn last
more than one side or less. Often these people had
not the patience or the time, sometimes not even the
inclination, to look for the cause.

So the general condemnation of thorn needles goes
on. In reality the “object” used can hardly be termed
a needle, and when highly magnified looks more like
a poker than anything else. One would have thought
that with a smooth groove surface finish, the thorn
point also would be made smooth and without flats,
yet some sharpeners depend on the use of glass paper
with practically no surface speed. No wonder the
point soon goes, and also the user’s patience.

Many discussions, in print and otherwise, have
taken place regarding the use of thorn needles, but
little indication is given as to their shape or smooth-
ness, or as to how they are sharpened. The articles

SQUARES EQUIVALENT ToO 0-001”

(b)

(c)

Shadowgraph tracings of Davey miniature thorn needle
profile, (a) as sharpened, with a 0.00!-in point radius, (b)
after playing two sides of H.M.V. DB6965 (““ Faust’'), and
(c) after playing six sides of Decca K1574-8 (‘Firebird’")
78 r.p.m. records.
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Sharpening

Sumple Machine Giving Well-shaped
and Burnished Points

by A. M. Pollock! and S. Kelly? also the excellent
photomicrographs of C. E. Watts, are perhaps the
only instances in print of serious study given to the
subject; and only in Mr. Pollock’s article is any
sharpening process mentioned.

The Machine.—In 1933 the writer made a needle
sharpener for B.C.N. fibre needles, driven by a
Meccano spring motor, which gave fairly good
results, and was exhibited at the Liverpool Gramo-
phone Society’s “Coming of Age” meeting in
January, 1934. Breakage of springs and low peripheral
wheel speed caused it to be redesigned in 1948, and
the writer has since used it regularly both at home
and at recitals elsewhere. Since that date it has had
no replacements, nor has the wheel become glazed or
needed retruing.

A series-wound, 15-watt universal motor runs at
7,000 r.p.m. and is mounted on a brass baseplate 6in
X9in X in, with rubber feet. The white grinding
wheel, lin diameter, tin wide, 4in hole, Grade A 46R,
is made by the Carborundum Company. This is
mounted on a hardened silver-steel spindle, with ad-
justable silver-steel needle point bearings, almost
frictionless. Silver steel, which is stocked by most
large tool shops, is a carbon tool steel containing
nickel. Water-hardened at 780 deg C, it gives a Brinell
hardness of 700, which is ideal for the purpose.
Lubricant for the points should be graphite grease,
sold by cycle dealers. The point angle of thorn
needles, usually 29 degrees, can be varied by a small
screw at the bottom of the “headstock,” which acts
as a stop for the pivoted slide plate carrying the
needle chuck. A quick-acting clamp keeps the slide
against the stop while the needle is being ground.

The wheel speed of 7,000 r.p.m. is, of course, much
lower than the specified wheel speed of 22,000 r.p.m.
for a 1-in diameter wheel, but it gives a very smooth
finish and does not glaze. Some may question the
apparently coarse wheel used, but a wide experience
of micro-finishes has shown the writer that a finer
wheel does not necessarily produce a smooth surface,
whereas a suitable grit, grade and bond, though
somewhat coarse, with a high surface speed will give
the best result.

The thorn needle, of any diameter, is held by a
small, three-jaw drill chuck. One elastic belt drives
the wheel, while another elastic belt drives the chuck
and needle by vee pulley on the spindle, and by the
knurled portion of the chuck. An idler pulley at the
back maintains the belt tension. Three needles per
minute, ground and burnished, is the normal produc-
tion rate.

Thorn Points.—The operating surface of a needle

1 Wireless World, December, 1950,
1 Wireless World, June, 1952,
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These constructional details of the machine used by the author may suggest the lines aiong which readers can construct their
own needle sharpening and burnishing equipment
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should have a surface finish equal to that of the
record groove, in order to minimize the risk of retain-
ing abrasive dust particles.

The needle points shown have been checked by
shadowgraph on an optical projector, with a glass
screen 15inX12in, having ruled squares of 0.lin
which, with a magnification of 100, correspond to
spaces of 0.00lin. This projection by light is accurate
to 0.0005in all over the screen. By using the scaled-
up radius gauge shown, the shape and radius of any
needle can be compared, and wear quickly discerned,
by turning the needle round, in a small fixture, during
examination. It is remarkable how large dust appears
under these conditions.

Performance.—The pickup used in the tests with
high-quality equipment was the Connoisseur Fibre
Pickup with balance weight giving 14 grams playing
weight. It will be noticed from the profiles shown
that the wear is almost equal after playing either two
sides of “Faust” (H.M.V. DB6965), or six sides of
“Firebird” (Decca K1574-8). Another splendid
record is Toccata and Fugue, Germani (organ)
(H.M.V. C3781). Here is tremendous volume, clarity
and sense of space and vastness. A miniature thorn
needle plays this six times without loss of quality
even on the high notes.

All these records have been played only with
thorns, as one should not expect a thorn to function
correctly on surfaces previously operated with steel
or sapphire, or on bad pressings, of which there are
many. [ have heard many record recitals utterly
spoiled by playing, with thorns, discs which have
been used, and well worn, with sapphire styli.

Conclusion.—The purpose of this article is not to
reopen the thorn or semi-permanent needle contro-
versy, but instead to underline the fact that thorns
seldom get a fair chance, are rarely correctly
sharpened, and are used under conditions which are
not good for needle, record or sound. The extra
trouble taken in forming a good point will be well

Scaled-up template used to check the profiles of gramophone
needles on the screen of a projection microscope.

repaid by reduced record wear, and an extended
frequency response can be achieved with suitable
reproducing equipment. Quite recently the writer
heard Mr. Pollock demonstrate in public, on his own
instrument, the relative merits of sapphire and minia-
ture thorn by playing a fine orchestral record with
both types of needle, and none of the critical audience
could detect any serious difference. He also played
most successfully an L.P. disc with a thorn.

The main difference between the sharpening
described and simpler types of machine is that it
not only grinds, but burnishes a thorn needle and
also produces a truly conic surface. These results
are not obtained by commercial sharpeners with axial
wobble and low peripheral speed.

Thorns, sapphire and diamond needlct all have
their merits and demerits and although the latter are
probably the best, except for cost, there are still a
large number of record collections in existence whose
value depends on their not having been played with
other than fibre needles, and for which improved
thorns may be an advantage.

To test the matter finally the author will gladly,
without obligation, sharpen any thorns sent to him
at 29, Charlestown Road, Manchester, 9.
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Dececa

Navigator

THE French chain of Decca Navigator
stations, the sixth to be brought into ser-
vice since this continuous-wave hyperbolic
navigational system was introduced in
1946, was officially opened towards the end
of October. With the master transmitter
at Montlugon, the siting of the three
slave stations follows the usual “star”
formation; the red, green and purple
slaves being, respectively, near Amboise,
Chalon-sur-Saone and Aurillac. The com-
plete service area of the six chains is indi-
cated on this map. Variations in the day and
night coverage are shown approximately
by the shaded fringe area. Equipment for
the French chain was manufactured under
licence and installed by the Société
Frangaise Radioélectrique of Paris. The
number of British and foreign ships
equipped with Decca Navigators is now
over 2,000.
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Picture taken from the screen
of a black-and-white television
receiver in New York during a
demonstration of N.T.5.C. co-
lour television standards to the
F.C.C. Parts of the picture
appear to carry a rather bad
interference pattern, possibly
from the colour sub-carrier
in the vision signal.  This may
be unduly emphasized by the
camera, which does not have
persistence of vision like the
eye—a phenomenon on which
the system relies for cancelling
out the pattern.

N.T.S.C. Colour Pictures

BRITISH observers who have sgen recent demon-
strations of N.T.S.C. colour television in America all
seem to have been greatly impressed by the quality
of the pictures. One engineer tells us that the colour
pictures at their best were very good indeed, and
certainly better than anything he had seen before,
irrespective of the bandwidth used. There was a sur-
prising amount of uniformity in ceolour rendering
between receivers of different makes, but this was
probably because 10 out of the 13 colcur sets he saw
together were using the same RCA tri-colour c.r.
tube. Another engineer, who saw demonstrations on
closed circuits, says that definition, brightness and
colour rendering were all excellent. Moreover, there
was no colour fringeing (spurious colour at the boun-
daries of differently coloured areas) and a complete
absence of the colour break-up seen on frame-sequen-
tial systems with moving subjects.

As for the various methods of displaying the colour
pictures, it was generally agreed that the RCA tri-
colour tube is the most suitable one for domestic
receivers, though considerable skill is needed in
adjusting it to obtain correct convergence of the three
beams. Rather more faithful colour reproduction is
given by another device using three separate c.r. tubes,
but this is too cumbersome for the home and is likely
to be more useful as a studio monitor.

On the question of compatibility the observers were
a little more guarded. One said he thought the black-
and-white pictures were perfectly acceptable, and he
could not detect any interference pattern (from the
colour signal) on them. At the same time he pointed
out that at this particular demonstration there were
only three monochrome receivers to 13 colour sets,
and he was obliged to view them from behind a rope
at a distance of about 12-15ft. Those who saw the
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closed-circuit demonstrations were particularly im-
pressed by the “ beautiful quality ¥ of the monochrome
pictures. On this occasion, however, the pictures were
displayed on control-room monitors and there was no
colour sub-carrier present in the vision signal. They
later saw the pictures on a typical American receiver,
and here the colour-signal interference pattern couid
be distinguished, but only by very close inspection.
On a special receiver with a frequency response well
maintained to 4 Mc/s the pattern was visible as a
background of crawling white dots.

Apart from these reservations, the gemeral opinion
seems to be that the N.T.S.C. have made out a good
case for the adoption of their system in America, and
that there is no reason why a similar one, compatible
with 405-line standards, should not be developed in
this country.

Meanwhile, in America the £.C.C. are continuing
their examination of the system, and demonstrations
have been arranged to cover all possible operating con-
ditions. Tests have been done with various light
levels, with close-ups and rapidly moving subjects and
with indoor and outdoor scenes.

According to Electronics, it is almost certain that
the F.C.C. will formally accept the N.T.S.C. standards
before the end of the year, and interest is now centred
around the availability and prices of receivers. One
firm estimates that it can procuce up to 75,000 sets
next year at 800 dollars each, while another has
promised a price for 1955 anly 25 per cent above that
of monochrome receivers. The Columbia Broadcast-
ing System thinks that the first receivers will be about
1,000 dollars. Of course, the cost of the picture tube
is a big item. Electromics says that the R.C.A. tri-
colour tube has been quoted at various figures between
175 and 250 dollars and the Lawrence at 100 dollars.
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TRANSISTORS

By THOMAS RODDAM

11.—Conclusion : Frequency Response in Transistor Circuits

SO this is the last of the present series of discursive
articles on transistors, unless you hastily sign the
petition at your local newsagent—no, not that one,
that’s for c.p.t.t.v. t...v.... The object of the
series has been to describe what has happened, so
that future articles on what is happening will find
Wireless World readers already well informed.

One topic which must be dealt with before we come
to the end of the series is that of frequency response in
transistor circuits. This is a question which seems to
lead to a certain amount of confusion: since the
frequency-response limitations are the controlling
features of transistor use in linear circuitry, it is
obviously necessary that this confusion should be
cleared away. It is not merely that I want a tran-
sistorized television receiver : I want to see transistors
in such large production for home receivers that I
can afford to use them for more serious applications.
Those of you who remember doing design work with
LS 7 and LS 8 repeater valves, or even earlier with
the LS 5%, will appreciate this point.

The confusion, as I have met it, is something like
this : A, who makes transistors, says that the current
amplification factor is 3db down at, say, 1 Mc/s;
B, who has used this particular type in a video ampli-
fier, says that it starts to cut off at, perhaps, 100 kc/s.
C, having talked to both, either damns A as a rogue or
condemns transistors as only suitable for low-frequency
working. In fact, A and B are telling consistent
stories : C’s trouble is that he has failed to realize
that they are talking about two different things.

The discrepancy is especially marked in the case
of the best junction transistors, so that the cleverer
A is in this manufacturing process, the less C likes
him. Justice, and even Cambridge mathematicians
deserve justice, according to Heaviside, demands that
we should deal with this matter.

Let us follow D. E. Thomas, in Proc. I.R.E. Nov.
1952, and consider the elementary transistor amplifier
shown in Fig. 1, with its equivalent circuit. Using
the notation given, which I rather dislike, since
it seems more logical to make 7, clockwise, we have
the following linear equations, which we have already
encountered in an earlier article :

Rpi, -~ riy = v,
(o Ty = (e 1y + Ry = 0
with
Re=Rg 41, -1
Solving these equations for i,, we have

= T Te L twtn % s
re +r R, re =1y + R, R,
_ Tty Y, . 1
r. +n +R, Rg 1T rm+ 1

Ry r.+ 1, +_1i;
Now provided that R, is small compared with r,,
which will be the case for an amplifier with extended
frequency response, and r, is small compared with r,,,
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which is true for any useful transistor, this cumber-
some expression reduces to

o o
lg = — ————— . =—m’u,

a
R _
+(1-%)

where « is the current amplification factor and equals
(rm + 1)/(rg + 1)

In the special, and purely theoretical, case where
r, = 0 this is simply
iy = — oy, /R,

The additional term, 1/(1 — ar,/Ry), is obviously
greater than unity. It is, indeed, the gain enhance-
ment due to positive feedback produced by the base
resistance, and in the special case where R, = ar, the
gain will be infinite and the amplifier unstable.

Now consider a resistive generator working into a
capacitive load. The voltage V, across the capacitance
is given by

A% 1 .
7: B= m or, writing CR = l/wo
V, 1 1

Ve 14 (ley) 147U
This is the general form for a 6db per octave high-

frequency droop, 3db down at f,. It is the simplest
form of physical response we encounter, and corres-
ponds to an elementary minimum-phase-shift network.
Let us assume that «, which we know falls off at
high frequencies, falls off in just this way. For many
transistors, this form has been found tc be appropriate.
We therefore write

@ = aolll +7 (flf2)]
and substitute this in our equation for 7, above. After
qujte'a deal of manipulation we reach the following
equation :

. *0ly
Ryt -2 [1vi L —
Ry foll — falud
(1} RE

- mov{llﬂm-(_] — aorb/RE)]
e ¢

i, =

Re

%
—AAAA— v
g L
i T
e

Fig. 1. Elementary earthed-base transmitter amplifier and
its equivalent circuit
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At very low frequencies the equation is just
1, = — MU,
with m, the value of m introduced earlier, writing
a, in place of a.
The second term, the frequency response term, is
just 1/[1 + j(fifo)] when r, == 0. When r, is not equal
to 0 the frequency response term can be written as

[ -+ jfifs)] where fo = fo (1 _ ;"”’) This
E

means that the characteristic frequency, at which the
response is 3db below the zero frequency value, has

aoﬁ;)
R

Looking back we see that thisEis just the factor by
which the low-frequency gain was increased as a
result of the positive feedback through the base
resistance. This is, indeed, merely another example
of the trading balance which we so often encounter in
feedback circuits: gain swings, bandwidth rounda-
bouts, “you pays your penny and you takes your
choice”.

The earthed emitter amplifier, which is a very
important form, can be treated in the same way.
The circuit and its equivalent are shown in Fig. 2.
From Thomas (loc. cit.) the equations for this system
are

been reduced by a factor <

Rpyiy + 1y =7,
(re — )iy + (e -+ 7 + R, —rp) i,=0
with R =R, +r, + 1

Assuming R, < r. and r, < r,,, we have
. a(r, + R
1, = owg/[RE(l — ———DRE G)>:|
We can now perform the same analysis as before, to
find that the gain increases and the characteristic
a (ry + RG).>
R
This will, of course, be a more serious effect than
before, because we now have R, added to the feedback
resistance ry,.

For the junction transistor earthed-emitter ampli-
fier, it is easier to consider only the current gain
equation . «

0= T M
which applies when the load is very small compared
with the collector resistance. Remembering the
very high collector resistances obtained with the
n-p-n junction transistors, this is always a reasonable
approximation in a wide-band case. Now if we put
% = 2o /[1 + 7 (fifo)]

we shall get

frequency decreases by a factor <1 —

1s % .

T T s [1 +J —(T_f 10)f0~]

The earthed-emitter amplifier has its current gain

pushed up from =z, to %, (1 >: at the same time the

0
characteristic frequency is brought down by the factor

(1 -~ ag).

Earthed-
emitter
Type % o cut-off cut-off
1 0.93 1.5 Mcys 105 ks
2 0.98 3.0 Mcys 60 kc;s
3 0.995 5.0 Mc s 25 ke's
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Fig. 2. (a) Earthed-emitter amplifier and its equivalent
circuit (b).

Fig. 3. This vector
diagram shows that
(I-2) is very sensitive
to small changes in
the phase of o when
% is nearly 1. \

R
/ Ll
' Y DELAY
&, Z'K = LINE
T
eo— VA AAA -0C
Te
— , I~
le c
<
bo - —0b
Fig. 4. Delay-line equivalent circuit of a junction transistor.

Let us take a numerical example of what happens in
practice. One manufacturer advertises a range of
transistors, of different »’s and different o cur-off
frequencies. 1 have tabulated these at the foot of the
previous column, together with the earthed-emitter
cut-off frequency.

The more successful a manufacturer is in his effort
to bring « up to 0.999, the worse the frequency
response to the earthed-emitter amplifier using a
junction transistor.

It is fairly easy to see why the cut-off frequency
falls so much if we draw a vector diagram for (1 — a).
This is given as Fig. 3, where it can be seen that a
very small phase shift in x produces a large change in
(1 — «). Long before the falling off of « is apparent,
there is enough phase shift to produce the falling
of the earthed emitter gain.

The simple expression for x as a function of fre-
quency is rather misleading: it suggests that the
cause of the dropping response at high frequencies
may be a capacitance somewhere in the circuit.
Examination puts this capacitance across r,, and we
hope blithely that it is just a problem in circuitry to
get the same gain-bandwidth product, at any con-
venient centre frequency. As you already know, life
contains one order of complication higher than you
expected. The falling of x at high frequencies is a
transit time effect, as we indicated when describing
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"the junction tetrodes, and there is in consequence
a real time delay, not just a phase shift. (I agree that
two are interrelated, but I am sure that the meaning

of this phrase will be clear). The equivalent circuit of a

transistor turns our to be of the approximate form
shown in Fig. 4 ; the delay line is the stumbling stone.
It is not possible to shift the frequency band sideways
by a simple tuning operation, any more than the
corresponding transit time effects in a valve can be
avoided by purely circuit means. The junction tetrode,
and the production of welded-junction triodes with
very thin centre layers, are the only immediate solu-
tions to the problem of good frequency response in
the junction transistor.

To conclude the series we may look again on the
history of the transistor. It is now just about five
years since we first heard of it, and only half that
time since the junction transistor appeared. Already
there are some serious large-scale applications.
A new system for setting up telephone calls has been
introduced making use of punched cards, photo-
transistors, transistor amplifiers, and cold-cathode
valves. It would be possible, though not economic,
to make this elaborate machine work with conven-
tional valves and an enormous amount of cooling
plant to deal with the heat dissipated. Looking back
on the history of the valve we see a very much slower
time scale, and yet, in less than 50 years, the world
production of valves is probably nearing a thousand
million a year. In the last 15 years, valves have been
moving out of the ordinary wireless and long-distance
telephone field into other, more complex, applica-
tions. Electronic computers, in the broadest sense,
operate on information : they do not just transmit it.
From the relatively simple gunnery predictors to the
most advanced calculating devices, from photocell
door-openers to complex servo-mechanisms, valves
are doing the “‘ thinking *’ for machines. Here, because
of the complexity of the systems, the transistor has
an immediate application, to which its price is no
barrier. Because the signal to be handled at any stage
usually originates with another transistor, the rela-
tively low rating is unimportant. Working with
microwatts, the saving of the heater power, at least
one watt per stage, makes the transistor enormously
superior to the valve.

The bread-and-butter of the valve industry is still,
however, the home receiver. Receiving valves have
been made smaller and better, but their life is rela-
tively short, and even to amplify a few microvolts
you will normally need to draw watts from the supply
mains. Power means space for cooling : short life
means a vaiveholder for easy replacement. The
overall cost of a valve is higher than you think. It
looks like 10s, perhaps, but if it lasts 5,000 hours it
will have used at least 10 kWH of power, and at 5d.
a unit, which is what I pay, that means an additional
4s.  Your transistors should last 50,000 hours, or
ten times as long as the valve, and use very little
power. Even at £7 each, therefore, iransistors are
competitive.

The detailed cost analysis is more complicated,
because with a transistor receiver, broadcast or
television, the actual works will be much smaller.
Remove the cathode-ray tube and loudspeaker and
the remainder of the set becomes a really simple
package which imposes few demands on the cabinet
designer. As a rash prediction, we can expect to see
a really artractive piece of radio furniture, one day.

Looking further into the future of the transistor in
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the home, the use of time division multiplex seems
more likely. Present systems of transmission rely on
the approximate linearity of the ordinary wvalve,
and cross-modulation and distortion are the price of
the approximation. The transistor provides an
extremely simple switching circuit, immediately
applicable to the push-button receiver in the v.h.f.,
band. Frequency modulation may be only a digres-
sion, the last flourish of a decaying technique.

Weathering of Polythene
Advantages of Adding Carbon Black

IT is generally known that finely divided carbon black
has almost magical properties in increasing the toughness
and abrasion resistance of rubber; it is in fact at the very
foundation of the pneumatic tyre industry,

One would hesitate to add a substance of potentially
high electrical conductivity to a dielectric of such low
power factor as polythene in the hope of improving its
performance as an insulator, but that in fact is what has
been done with success in the rather special conditions of
exposure 10 extreme tropical conditions in the jungle, on
the beach and in the desert.

It has been established that under these conditions, and
particularly of intense ultra-violet radiation, the power
factor (at 10 Mc/s) of polythene without carbon black can
deteriorate in 12 months from 0.00022 to 0.0056. The
addition of 0.1 per cent of carbon black, widely dispersed,
of course, throughout the material, increases the initial
power factor to 0.00028, but inhibits the increase after 12
months’ exposure to about 0.0022. The deterioration
under the worst conditions is thus only one-third of what
may be expected without the use of carbon black.

Nevertheless, the deterioration in power factor after six
months, even with the addition of carbon black, is regarded
as prohibitive under semi-desert and surf-beach con-
ditions and if protection from sunlight cannot be provided,
a limited service life must be accepted.

Detailed descriptions of the test sites in Nigeria and
figures for the changes in physical as well as electrical
properties obtained over a period of 12 months are con-
tained in Ministry of Supply “Reports on Plastics in the
Tropics. 2.—Polythene,” obtainable from Her Majesty’s
Stationery Office, price 2s net.

This new electrostatic storage tube made by EM.L (type
YCRX350) has a storage time of 5-10 minutes and can’ be
used for producing semi-permanent displays of transient
images. In one half of the tube a cathode-ray * writing **
beam builds up a charge pattern on a cen‘ral grid
corresponding to the incoming signals, while in the o her
half a *“reading beam scans the stored pattern and
converts it back into signals.
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Some Coaxial
Problems

LA S I believe I mentioned before, anyone can become
a “radio engineer,” or consultant, or serviceman, at
least in the sphere of receivers for sound broadcasting,
on a course consisting of one lesson, duration
10 seconds. I give the entire course absolutely free of
charge. It is the method 1 myself have used for many
years with consistent success. Even my non-technical
wife can confidently deputise, without having to refer
the details of each problem to me. All you have to do,
on receiving a complaint of bad reception, without
even waiting to hear the nature of the trouble (though
it generally makes a better impression if you do listen
to that first) is to say “Use a decent aerial.” Possibly
10 per cent of all cases of bad reception have nothing
to do with aerials, but any consultant ought to be able
to get by with that margin of error.

When I was at college we had a lecturer in electri-
ca! engineering who similarly believed in one master-
key to fit (nearly) every problem. No matter what we
were working on, when he moved around the class to
rescue those who were completely stuck he almost
invariably transfixed the victim with a hypnotic glare
and hissed—* Magnetomotive force is point four pi
times the current enclosed,” at the same time suiting
the action to the words by scribbling violently round
and round a large piece of paper and then stabbing it
repeatedly with his pencil inside the coil, presumably
to suggest lines of force. (This was in the days when
c.g.s. units were universal; nowadays his successor,
who is an exponent of m.k.s. units, is no doubt end-
lessly repeating the liturgy Magnetomotive force is
numerically equal to the current enclosed.”) There
must have been many students who, floundering in the
troublous ocean of a final exam, clutched gratefully at
this ineffaceable classroom memory and were saved.
More years later than I care to think, even, it comes
in useful when thinking up these meditations. As
recently as last month, skin effect—often regarded as
one of the obscurer phenomena of radio—turned out
to be a fairly obvious consequence of the old
magnetomotive force principle.

In the meanwhile, by a remarkable coincidence, a
reader has submitted a problem that fits on to that
story as if it were made to measure. The problem is as
shown in Fig. 1, where (to use my correspondent’s
description) a short piece of coaxial cable is used as
a 1:1 transformer. When an em.f. is maintained
between the ends of the inner conductor, as at (a), an
equal e.m.f. will appear between the ends of the outer
conductor or sheath. (If you don’t understand this,
don’t give up; just take it as a fact until the principle
of the thing is explained in a very few moments.)
Next, the generator and infinite-impedance voltmeter
are transposed as at (b). Granting that the piece of
cable is a 1:1 transformer, we are invited to explain
how. since the current flowing through the sheath
produces no magnetic flux where the inner conductor
is, an e.m.f. is nevertheless induced in it. What flux
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is cutting the “secondary” to induce such an em..?

My first reaction, on being confronted with this as
a suggestion for these pages, was to wonder how many
readers would get past the very first statement, that the
“short length of coaxial cable” is a 1:1 transformer.
Unless the teaching of electrical principles has recently
undergone a profound change—and comparing
present-day elementary books with those of years ago
gives little ground for thinking that it has—I suppose
most people still learn about inductance and induc-
tion as something to do with coils, in which case any
problem which begins by taking for granted that a
short piece of coaxial cable is a 1:1 transformer may
tend to be dismissed as something too recondite for
elementary students. Yet transformers and other
devices which at low frequencies are made up of coils
will in future increasingly be made up of rods and
tubes, especially when the higher-frequency television
bands are opened up; so it seemed to me that there
was a case for dealing with that aspect in general,
before considering the finer points of any trick prob-
lems arising. And as it happens, by the aforemen-
tioned coincidence, all the spade work has already been
done. Anybody who followed last month’s explanation
of skin effect—and that was basically simple, in spite
of the number of words I wove around it—should
find this coaxial transformer a piece of cake.

I suppose a transformer could be defined as a device
making use of the principle that an emf. can be
magnetically induced in one circuit by varying the
current in another. The necessary condition is that
at least some of the magnetic flux caused by the
current in one circuit is linked with the other circuit.
To be 100 per cent coupled, all the flux would have
to be linked with both circuits.

Just in case anyone is not quite sure what “linked ”
means in this connection, the term signifies the same
relationship as exists between links in a chain. If a

S &

(y)
oY,

e ~
(a} (b)

Fig. I. In (@) the inner wire of a piece of coaxial cable is
connected to a v.h.f. generator, and the outer sheath to an
infinite-impedance voltmeter ; in (b) the generator and
voltmeter have changed places. The leads are supposed
to be far enough away from the cable for their influence to
be negligible.
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Fig. 2. Showing the meaning of

flux linkages. At (a) the flux
linkage causes self-inductance
in the generator circuit ; at (b)
there is mutual inductance with
a secondary circuit ; at (c) there

(2) (b) ()

generator is connected up to a closed circuit, as in
Fig. 2(a), a current flows, and the current sets up
magnetic flux which is linked with the circuit—or
rather with the current, for as we saw last June a
magnetic field of flux links a current even when it
flows through space as a capacitive displacement,
without any conducting circuit. However, there is
no need to worry about that, for this month all our
currents will flow through visible circuits. In Fig. 2(a)
the flux is shown as one dotted loop, like a link on a
chain, whereas of course it fills the space around the
circuit. But (disregarding the flux inside the metal of
the wire itself—see last month) it is all linked with
all the current. If now any other circuit is linked with
this flux, as in Fig. 2(b), the system is potentially a
transformer. For it to be so at least some of the flux
must pass around both circuits—and not in the sense
shown at (c), where the secondary circuit is not linked
with that particular flux loop at all; it could be pulled
out without cutting the flux. On the other hand, in
(d) it is linked twice, giving a voltage step-up as com-
pared with (b). Too elementary? Yes, I thought so;
let us move on.

Now this is where our pass-key comes in. So as not
to raise any questions about units, let us put it in these
words: magnetomotive force is proportional to the
current linked. If the same current is linked # times,
it counts n times, so the “current linked (and there-
fore the m.m.f.) can be reckoned in ampere-turns. For
low-frequency purposes, and even for fairly high fre-
quencies, it is nearly always necessary to use quite
a number of turns to gain the desired result, hence
one becomes accustomed from the start to think of
all this in connection with coils and to disregard as
a mere stray effect any magnetic field set up by single
wires. It is the purpose of the present argument to
try to correct this.

Simple Equation

The great merit of the magnetomotive force equa-
tion is that it is so simple. It is one of the very few
things to do with magnetism that are simple. For
directly we start to find out what the field strength and
flux density are, we are faced with the problem of
reluctance. It is rather like Ohm’s law would be if
the resistance of a circuit were a very difficult thing
to calculate or measure. We were only able to go as
far as we did last month with skin effect because the
only kind of circuit we went into in detail was the
completely unpractical one of an infinitely long,
straight cylindrical wire with no return. In that
special case it is known that the flux paths are coaxial
circles around the wire, and so their lengths are
known; dividing the m.m.f. by the length gives the
strength of the field (H) around that path; and multi-
plying H by the permeability of the stuff the path is in
gives the flux density (B); and multiplying the average
B through any cross-section by the area of that cross-
section gives the total flux (# ) through it. The trouble
with most practical circuits is that the flux paths—and
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is no linkage with the secondary
Circuit: and at (d) there are

(d) two linkages.
T@ G‘g |
() (b)

Fig. 3. The Fig. | situation shown in conventional symbols.

NERNR,

() (b)

Fig. 4. As T in Fig. 3 is a | :1 transformer with 1009,
coupling it can be replaced by a single coil.

hence their lengths—are difficult to determine; and if
more than one permeability is involved that compli-
cates matters still further.

In Fig. 1 these difficulties do not arise. The only
part of the circuit (a) we are considering is a straight
wire, and the sheath is presumably copper or some
other material whose permeability does not differ
appreciably from that of air. So the flux, which makes
rings round the wire, is not significantly affected by
the presence of the sheath, for there is supposed to
be no current in it (the voltmeter being assumed to
have an infinite impedance). The m.m.f, everywhere
around the wire is the same—proportional to the
current flowing, multiplied by one (turn). The field
strength and flux are greatest where closest to the wire
—because there the path is shortest—and fall off in
inverse proportion to the distance from the wire. So
the most intense field is inside the sheath and does
not link with it at all.  But all flux outside the inner
surface of the sheath (except what passes outside the
voltmeter circuit altogether, and that is supposed to be
too far away to matter) links the voltmeter circuit, so
produces an e.m.f. whenever the primary current is
varying. But because some of the flux does not link
the secondary circuit, the secondary voltage, even on
open circuit, must be less than the primary voltage.

We have already begun to use familiar transformer
terms. Continuing in the same vein, we would say
that although this transformer has a nominal 1:1 ratio
there is a good deal of leakage inductance, correspond-
ing to the flux inside the sheath. It can be reduced by
reducing the space between wire and sheath, but can
only be eliminated altogether by reducing the space to
zero, making wire and sheath one. The separately
“wound” transformer then becomes a 1:1 auto-
transformer, and primary current can pass straight
through to the secondary circuit—all except the “ mag-
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netizing current” that is needed to maintain the volt-
age across the erstwhile cable.

Now look at Fig. 1(b). All the flux due to current in
the primary (the sheath) inevitably links with the
secondary, too. (In case experts at wire puzzles are
tempted to claim that they could remove a ring linking
the sheath without cutting the voltmeter circuit, let
me recall at once that the voltmeter leads are assumed
to be “infinitely ” far away, and solutions that depend
on bringing them close in and folding them back along
the sheath will not be entertained.) Therefore, far
from there being any doubt about whether this
arrangement can work as a transformer, it is the only
genuine 100 per cent transformer I can think of, and
much better than Fig. 1(a).

For the sake of anyone who likes to see it in the
familiar circuit symbols, Fig. 3 is specially provided.

Fig. 5. If the coaxial cable is wound
into a coil, “proximity effect”
causes the sheath current to crowd
to the inner parts, as shown shaded
darkly, for these parts escape some
of the flux linkages and so have less
inductance.
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Fig. 6. The capacitance between fully-coupled parallel
conductors has no effect at the frequency of the current
. flowing therein, because both have identical voltages.

Fig. 7. T:e top portion of
this diagram is a longitud-
inal section of a wire carry- l
ing current ; the middle is a
graph of the magnetic field
around it ; the bottom is a

cross-section of the wire, ///1 :
showing magnetic lines of 5
force. BPLeR

STREMGTH (H)
& FLUX DEWSITY {B)

FIELD
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Here, L. stands for the inductance corresponding to
Hux inside the sheath when the wire is carrying
current. .

In case you have a momentary uncomfortable feeling
that a 1:1 transformer ought to give the same voltage
either way round, it may be worth pointing out that
whereas in Fig. 3(a) the coil L takes some of the gen-
erator voltage, because every transformer requires
somme magnetizing current, even when the secondary is
open-circuited, in Fig. 3(b) it takes no voltage, because
the voltmeter is assumed to take no current. This is
perhaps easier to see when we replace—as we may—
the perfect 1:1 transformer T by its equivalent, a
single coil, as in Fig. 4.

But to get back to the original problem, Fig. 1; why
was it a problem at all ? Simply because so many of
us were taught electromagnetic induction in terms of
“flux-cutting.” As I said in the June issue, it is much
better to think of variation of flux linkages. When
one does—as we have with this problem—there is no
problem.

You may remember that I said Fig. 1 (b) was a
transformer with 1009 coupling. Except at very high
frequencies—or with an absurdly large length of cable
—its impedance is too low to be practical, so suppos-
ing one has a requirement for a coil-wound air-core
transformer with as nearly 100%, coupling as possible,
one might think it could be done to perfection by
winding it with coaxial line, using the outer as the
primary and the inner as the secondary. Well, cer-
tainly the coupling would be very close—probably as
close as one could reasonably get it—but it would
not be quite 100%. The reason is that the statement
that the flux set up by the outer conductor com-
pletely cncircles that conductor—and therefore the
inner as well—only holds good for a straight run,
with no other conductors anywhere near. Directly
one starts winding the line into a coil this condition
is broken and onc has to take account of the m.m.f.
of adjacent turns. When we did so, last month, we
found that the current no longer flowed uniformly
all round the circumference but crowded to one side;
this being called proximity effect. The general prin-
ciple is that the current tends to flow where it makes
the inductance least. So in a coil it flows on the
inside (because that makes the effective diameter of
the turns least), as in Fig. 5. Obviously some of the
flux encircling this will fail to link with the wire;
our coil is, in effect, wound with parallel-wire line,
and the coupling is slightly less than 100%.

Capacitance between Windings

One thing that may tend to worry anyone requir-
ing a very tight-coupled transformer is the thought
of the large capacitance between the windings. To
obtain the desired closeness of coupling, the windings
must be very close together, whether side-by-side or
one inside the other. The capacitance between a short
length of the twin winding can be shown convention-
ally as in Fig. 6. But one result of the close coupling
is that practically all the flux that links one wire links
the other, so the voltages induced are the same in
both. Now if the potentials of two points are the
same, it doesn’t matter how much capacitance there
is between them—there can be no capacitive cur-
rent. The same is true if there is a constant difference
of potential (and the purpose of a double-wound 1:1
transformer is usually to enable two circuits to have
a constant p.d. between them). It is only when there
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has to be a signal voltage between the two windings
that the capacitance may be a difficulty.

Magnetic Field Distribution

Our study of skin effect last month was based
mainly on calculating the field strength around and
inside a wire and plotting it as a graph such as the
middle part of Fig. 7. The top part is a longitudinal
section of the wire, shown on a large scale for clear-
ness, its diameter being D. We know that the mag-
netomotive force anywhere around the outside of the
wire is the same, because the same current is enclosed.
The field strength is equal to this divided by the
length of the “lines of force,” so is greatest where
the length is least, i.e., at the surface of the wire, and
falls off in proportion to the distance from the wire,
as shown by the graph. Inside the wire, decreasing
length of field path is more than offset by decreasing
m.m.f., the current enclosed being less and less till
right at the centre it is zero. Hence the V-shaped
portion of the graph. The same graph does for flux
density, for B is H multiplied by the constant x. The
total flux is represented by the area between the
curve and the zero line. Note that although the
flux density at the centre of the wire is zero, current
flowing there has all the flux outside it; that is to say,
linked with it.

Another way of showing the same thing is in cross-
section, as in the lowest part of Fig. 7, where, of
course, the wire appears as a circle. The relative
field strength and flux density is indicated—rather
crudely—by the relative density of the dotted rings,

Fig. 8. This diagram shows the distribution of field around
a coaxial cable carrying equal go-and-return currents : (a)
field due to current down inner wire alone; (b) due to
current in outer sheath ; and (c) both together. Unlike Fig.

7, it shows sign of field (+ and —) as well as magnitude.
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the imaginary lines of force. According to the “cork-
screw ” rule, a clockwise direction of the lines of force
would indicate that the direction of current was
into the paper. In the upper parts of the diagram
the lines of force would have to be represented in
cross-section, as points, aimed away from one on the
left of the wire axis and towards one on the right. The
graph as shown takes no account of direction, both
halves of it being “ above the line,” so conventionally
positive. But when finding the total effect of more
than one current, it is essential to distinguish the
directions of the flux.

I admit that last month, dealing rather briefly with
skin effect in a coaxial line, I drew its diagram without
going through the process of combining the separate
diagrams of the inner and outer conductors. That
was because it was such an easy case. But anyone
who did not find it obvious is recommended to trace
the process through Fig. 8, where (a) is the diagram
for the current in the central wire, (b) for the equal
return current in the sheath, and (c) is obtained by
adding the two together. Except for the distinction
between positive and negative it is the same as last
month’s Fig. 7. The important feature, of course, is
that there is no field anywhere outside the cable, so
no inductive pick-up from the currents flowing there-
in. Remembering, too, that the sheath (if earthed,
as it usually is) forms an electric screen around the
inner wire, one might imagine that this wire was com-
pletely protected from external coupling.

But it is not. Fig. 9 shows an aerial, with its down-
lead screened by earthing the outer conductor of the
coaxial cable of which it is composed. The idea is to

S

Fig. 9. Screening an
aerial downlead like
this does not protect
it from interference.
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Fig. 10. This is a more
effective  anti-inter-
ference gerial system.
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— Tig. I1. Section of a

Df_ d’;:c - oaxial inductor.

screen it from interference, represented by the genera-
tor driving current through adjacent wiring. But in so
far as this wiring is parallel to the aerial, there is
nothing to stop its magnetic flux from linking with
the aerial wire and inducing interference in it. The
“screening” does not even give complete immunity
from electric fields, for if they affect the upper part
of the cable they cause currents to flow to earth
through its sheath, and their flux links 100% with the
aerial wire.

A way out of this disappointing situation is to
rearrange things as in Fig. 10. Here the cable is a
screened parallel-wire type, connected so that any
interference coupling with one wire affects the other
practically equally, so does not drive current through
the coupling coils. Since any cable of this kind has
a comparatively low impedance, the impedance-

v

matching transformers are necessary for satisfactory
efficiency.

Reverting to coaxial cable and Fig. 8, the complete
absence of external field is strictly on condition that
the go and return currents are equal. If there is any
surplus in either direction along the cable, it produces
an external field.

A useful application of coaxial line is for providing
an accurately calculable amount of inductance with-
out external coupling. For this, one end is completely
stopped up by a short-circuiting disk, and the ter-
minals are the other ends of inner and outer. Sup-
posing ab in Fig. 11 is the screening panel of some
apparatus, a convenient form of known inductance
between it and ¢ is as shown. The go and return
currents being equal, there is no external field, and
the inductance can be calculated from basic principles.
(Actually it is very nearly 0.0046 log,,(D/d) micro-
henries per centimetre length.) There is, of course, the
complication of parallel capacitance, if the length of
the line is appreciable compared with quarter of a
wavelength of the signal used. But this, too, is quite
easily calculated and allowed for. When the line is a
quarter-wavelength long, the capacitance is enough
to tune the inductance to resonance, and one obtains
a highly efficient resonator or “ rejector circuit.” By a
happy coincidence, any variation of inductance caused
by varying the dimensions D and d is exactly com-
pensated by the change of capacitance, so all that
affects the tuning is length.

Mapping Magnetron

Fields .,

MICHAEL LORANT

New Method for Studying Electric-Field and Space-Charge Configurations

AN accurate and sensitive technique for experiment-
ally determining the electric-field distribution and
space-charge density within a magnetron has recently
been developed by D. L. Reverdin at the U.S. National
Bureau of Standards. The new method, which is also
well suited to investigations of electron-optical lenses,
gas discharge, and other space-charge problems, is a
modification of an electron-optical shadow technique
recently developed at the Bureau for
the quantitative study of minute elec-
tric and magnetic fields. A magnetic
lens is used to produce shadow
images of two fine wire screens
placed at either end of the magnetron
in the path of an electron beam.
Then, from the distortion in the
shadow network caused by deflection
of the electrons as they pass through
the magnetron field, the radial electric
field is computed. These results arc
usad to obtain the space-charge dis-
tribution.

The high space-charge density
within a magnetron is known to have
an important bearing on performance.
However, very little is actually known

ELECTROM
SOURCE
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about the electric-field distribution and space-charge
configuration within the valve. Although the problem
has been investigated theoretically by many workers,
the formidable mathematics involved have not per-
mitted an exact solution, and the various simplifica-
tions of the theory that have been suggested have led
to widely divergent results. Attempts at direct
measurement have also proved unsuccessful because
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the very critical symmetry of the field under study was
disturbed.

The Bureau’s new method uses an electron beam as
a probe but keeps the charge density of the beam small
compared with the space charge in the magnetron.
Thus, the field under study is undisturbed. An elec-
tron gun sends the beam axially through the valve.
Coaxial coils surrounding it provide a homogeneous
magnetic field for the operation of the magnetron and
at the same time act upon the beam as a convergent
magnetic lens, bringing it to a focus beyond the valve.
Two fine wire screens are placed in the path of the
electrons, one just in front of the magnetron, the other
just beyond the back focus of the beam. A complex
shadow pattern of the two wire screens is then formed
on a fluorescent screen.  When the d.c. potential across
the magnetron is zero, the pattern is undistorted.
When an electric field is applied to the magnetron,
however, the shadow network on the fluorescent
screen becomes quite distorted, and theoretical analysis
of this effect has related the distortion of a given part
of the pattern to the intensity of the electric and space-
charge fields in the corresponding region of the mag-
netron.

The actual apparatus takes the form of a cathode ray
tube with a very long neck, inside which the magnetron

and wire screens are mounted. The electron beam
comes from the cathode of the tube in the usual way.
while the magnetic-field coils are mounted externally
on a wooden former. Photographs are taken of the
shadow network formed on the screen of the tube,
both in the undistorted and distorted form. The
changes in the paths of the electrons as they pass
through the magnetron are then determined from
measurements of the shadow patterns and the geo-
metrical constants of the system, such as the positions
of the wire screens, the magnetron, and the electron
source and the number of meshes per unit length of
the wire screens. From the deflection of an electron
entering the magnetron at a given radial distance from
the centre the strength of the electric field in the
corresponding region of the magnetron is computed.

The Bureau’s study of the field within a steady-state
magnetron indicates that the actual space-charge dis-
tribution differs considerably from that predicted by
the theorists. A number of different shapes of space-
charge configuration were observed which are closely
related to the symmetry of the magnetron. A certain
lack of sharpness noted in the patterns gave a visual
indication of the noise in the valve. This suggests
further extension of the method to learn more about
the problem of noise in the oscillating magnetron.

Transistor

WHILE there is no real difficulty in making a transistor
oscillate at the high radio frequencies there does appear to
be a great deal of difficulty in finding the right kind of
circuit in which they can be used for both the r.f. oscillator
and the modulator.

It is claimed that these obstacles have been successfully
overcome in a small experimental radio-telephone trans-
mitter evolved by Douglas Walters and which is being
operated as a portable station under the call G5CV/P.

As at present designed the transmitter consists of a
G.E.C. germanium triode, Type GET1, functioning as a
quartz crystal controlled r.f. oscillator on 3,608 kc/s (83
metres approx.) with a similar germanium triode for the
modulator. With the few capacitors and resistors needed
and a small 22%-volt dry battery the whole is housed in a
metal box measuring 6inx 4inx 2in. By substituting a

The crystal controlled radio-telephone transmitter described
in the text. The cigarette lighter gives some idea of the
size. Part of one section of the collapsible aerial is included.
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Transmitier

really miniature hearing-aid battery it is claimed that it
could be reduced to about one-third this size.

When used as a “personal ” transmitter it employs a
two-section copper rod aerial about 4 ft long, and under
these conditions, which are most unfavourable for this
frequency, a confirmed range of about one mile has been
obtained so far, but from indirect reports it is suspected
that the actual range is much greater, as with a non-
resonant long-wire aerial at a fixed station, several miles
have been covered. It is for this reason that reports of
reception of the portable station would be welcomed by
Mr. Walters, at “Greenfield,” The Drive, Godalming,
Surrey.

CLUB NEWS

Cleckheaton.—At the meeting of the Spen Valley and
District Radio and Television Society on December 16th,
J. E. Church (G2BMC) will describe a “Poor Man’s
BC221 (communications receiver).” The club meets on
alternate Wednesdays at 7.30 in the Temperance Hall,
Cleckheaton. ~ Sec.: N. Pride, 100, Raikes Lane, Birstall,
Nr. Leeds.

Derby.—December’s meetings of the Derby and District
Amateur Radio Society include a demonstrated talk on
valve characteristics by C. M. Swift on the 2nd. The
club meets on Wednesdays at the School of Arts and
Crafts, Green Lane, Derby. Sec.: F. C. Ward (G2CVV),
5, Uplands Avenue, Littleover, Derby.

Wellingborough.—A member of the Post Office En-
gineering Department, Northampton (A. C. Homer), will
address the Wellingborough and District Radio and Tele-
vision Society on December 18th on “ Some Problems
Affecting Reception of Radio and Television in this
Area.” Meetings are held each Thursday at 7.30 at the
Co-operative Society, Silver Street, Wellingborough.
Throughout the session lectures are being given on tele-
vision theory and practice. Sec.: N. M. Seabrooke, 85,
The Drive, Wellingborough.
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~Seventh Amateur Radio Show

Preview of Commercial Equipment at this Year’s Exhibition

T HE amateur radio exhibition opening at the Royal
Hotel, Woburn Place, London, on Wednesday
next, November 25th, is the seventh of its kind
held by the Radio Society of Great Britain.

While its primary purpose is to foster interest in
amateur radio and provide an opportunity for
exchange of ideas and a general get-together in a con-
genial atmosphere it also provides an opportunity for
firms manufacturing parts and equipment especially
suited to the occasion to exhibit their latest products.

A new development is a limited range of small
units described as transmitter foundation units which
are intended to provide the basis for a home-built
band-switched transmitter covering the 3.5- to 28-
Mc’s bands. They can be used in conjunction with
most existing modulators and power units if required.
The two main items consist of a VFO unit (Mini-
citer) embodying a buffer amplifier and frequency
multipliers and a power amplifier unit (Minipa) with
a pair of parallel-connected tetrodes and a band-
switched aerial coupling circuit for matching to a
wide range of aerials. These will be shown by David
Godwin.

The once much-favoured open rack for trans-
mitters and other apparatus is now largely replaced
by closed cabinets in most amateur stations. Examples
of modern metal cabinet-work of this kind will be
shown by Philpotts Metalworks. Brighter colours are
finding favour in modern station design and some
good examples will be shown together with a new
style described as “ hammer finish.” Supply of cabi-
nets to users’ requirements, generally at no greater
cost than for stock sizes, is a speciality of this firm.

Tailor-made chassis will be found also on Denco’s
stand and here visitors interested in components for
radio and television sets will find much to hold their
attention. Some new Denco products include f.m.
discriminator units and an inexpensive modulated test
oscillator. Two complete transmitters will be shown

Avo model 8 wide range test meter and (right) G.E.C.
Type BS2374/77 ribbon microphone head.
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this year by Panda Radio: one is the 1954 version of
their PR120V 150-watt table-top transmitter which
includes a number of refinements, the other is a
moderately priced 25-watt model appropriately called
the Panda “Cub.” It is band-switched for operation
on 1.7 to 28 Mc/s with automatic reduction of power
on the top band.

Quartz crystals for fundamental and overtone
operation and in a variety of plug-in mounts will be
the main feature of the Salford Electrical exhibit.
Among other items G.E.C. will have two new ribbon
microphone heads, one (costing £10) being particu-
larly suitable for tke amateur transmitting station. It
is a high-quality microphone, with long-range pick-up
characteristics and a very even response over 200 to
1,400 c/s. The impedance is 600 ohms. Other interest-
ing G.E.C. products will be a range of new “Q7”
valves for industrial purposes where ruggedness is
essential such as for mobile equipment of all kinds,
metal cone loudspeakers and some audio amplifiers.

In addition to the existing range of piezo-electric
products Cosmocord will have a range of reasonably
priced microphones recently introduced for high-

Godwin ** Minici-
ter’’ and ‘*Mini-
pa’’ transmitter
foundation units.

Panda 1954 model of the PRI20V transmitter.
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Acos Type HGP40 gramophone pick-up.

quality recording; these are equally suitable for trans-
mitting purposes.

One of the latest Acos developments is the HGP40
high-fidelity pickup designed to track easily on
standard and long-playing records. It has a com-
pensated tone arm bringing the tracking weight to
8 grammes only.

Visitors interested in tape recording will find some-
thing of more than passing interest on the Grundig
stand. Apart from the recorders themselves this firm

have a “ Stethoscope” head-set for private listening
to recording and a mixer unit enabling up to four
different inputs to be mixed, faded in or out and
controlled quite independently.

Measuring apparatus is all-important in the
amateur station so the comprehensive display of equip-
ment by Avo and by Taylor should not be missed.

Aerials will be the feature of the Telecraft exhibit
where in addition to some television models there will
be various industrial v.h.f. aerials and arrays.

Next month we hope to review the amateur and
non-commercial exhibits in the show.

FIRMS SHOWING
Automatic Coil Winder and Electrical Equipment Co., Ltd.,
Douglas Street, London, S.W.1.
Cosmocord, Ltd.,, Great Cambridge Road, Enfield, Middlesex.
David Godwin, 37, Dollis Hill Avenue, London, N.W.2.
Denco (Clacton), Ltd., 357-9, Old Road, Clacton-on-Sea, Essex,
General Electric Co., Ltd., Kingsway, London, W.C.2.
Grundig (Gt. Britain), Ltd., Kidbrook Pk. Rd., London, S.E.3.
Panda Radio Co., 58, School Lane, Rochdale, Lancs.
Philpotts Metalworks, Ltd., Chapman Street, Loughborough.
Salford Electrical Instruments, Ltd., Silk Street, Salford, 3.
Siemens Electric Lamps and Supplies, Ltd., 38-39, Upper
Thames Street, London, E.C.4.
Taylor Electrical Instruments, Ltd., 419-424, Montrose Avenue,
Slough, Bucks.
Telecraft, Ltd., 64, Brigstock Road, Thornton Heath, Surrey.

Precision Two=speed Drive

AN ingenious slow-motion tuning control primarily
for use in precision equipment has been produced by
Transradio Ltd.,, 138a, Cromwell Road, London,
S.W.7, but present production is restricted to manu-
facturers only.

It utilizes a combination of friction drive and
spring-tensioned gearing and provides two speeds,
one for coarse and the other for fine control. In
some models these are 8 and 100 to 1 respectively,
while in others they are 15 and 200 to 1. Change
from one speed to the other is effected by pulling out
or pushing in the control knob spindle.

How this operates the change-over mechanism is
best explained by means of the two drawings shown
here. In (a), which shows the highest reduction
arrangement (knob out), the sequence of drive is from
control spindle A via friction discs B and C, thence
through gears H, G, J and K, the latter being fixed
to the output spindle L.

With the control knob “in” (fast drive), the spring
D bows inwards and as it carries the bearing for the

M L

- PINION lENGAGED

lay-shaft, the pinion H disengages from G and at the
same time the two crown-wheel type gears E and F
lock together and provide a direct drive between
spindles A and I. The gears J and K remain opera-
tive as before. The drawing (b) shows this change.

There are several models of this Microdual drive
as it is called and all utilize the same basic prin-
ciple. The latest addition is the Type 57/360 giving
a 360-deg rotation of the output spindle L for one
complete rotation of the coarse tuning scale, whereas
180 deg is normal. This is marked 0-20 with no sub-
divisions; the larger clock-face dial is engraved 0-100
with half-divisions marked. Its ratios are 15 and 200
to 1 and it is possible on fine control to record accur-
ately 1/4,000th of a revolution of spindle L. Actually
the dial can be read to a quarter of a division so that
a movement of 1/8,000th of a revolution can be
determined. The mechanism of the drive is such that
no backlash in the gearing is transmitted to the scales.
In point of fact we were unable to detect the slightest
backlash in any part of this mechanism.

PINION FREE

ALV TN

i1}

o

SPRING IN FIRST
STABLE POSITION

(2)

Mechanism of the Transradio Microdual drive, (a) showing gear train for high and (b) for low ratios.

A
SPRING IN SECOND U

STABLE POSITION

(®)

(Right) The latest

version of the Transradio Microdual drive Type 57/360 giving a full rotation of the output spindle.
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"Wow”™ Measurement

An Oscillographic Method Suitable
for Use With Tape Recorders

By D. W. THOMASSON, AMBrit.l.R.E.

THE kind of wow that is found in tape recorder
apparatus is much more unacceptable to the ear
than the kind commonly experienced with disc
recording. It has a higher variational frequency, and
the waveform of the variation is often much more
complex, so that the audible effect of a given error is
far more obvious. The effect is so obvious, in fact,
that an extremely low degree of wow must be sought
if it is intended to record music.

The first essential to such a search is a satisfactory

method of measuring wow. Several possible tech-
niques exist, but many are unsuitable because they
are quite incapable of detecting the small frequency
variations concerned. According to Shower and
Biddulph (§. Acoust. Soc. Amer., Vol. 3, p. 275, 1931)
the human ear can detect a frequency variation of
0.17 per cent under favourable conditions. This figure
applies to a 2,000-c/s tone varied sinusoidally at 2 ¢/s,
the sensation level being 70 db. If the wow meter is
to be of any practical value it must be able to detect
much smaller variations.
Laboratory Technique.—A technique which has
been found of value for laboratory work is based on a
“strobe” type of oscilloscope display. A test
recording is first made with a suitable signal (e.g. a
1 ke/s sine wave) and the output on replay is observed
on an oscilloscope with an accurate frequency standard
time base. The trace will waver from side to side as
the frequency varies, and the lateral movement gives
the deviation of the tape from its proper position in
terms of time. The tape speed being known, this
can be interpreted in terms of distance along the tape,
and the frequency variation can then be calculated.

For very precise work it is necessary to determine
both the waveform and frequency of the wow varia-
tion, but it is generally sufficient to assume that the
waveform is approximately sinusoidal and that the
frequency is the rotational frequency of the capstan,
as it often is.

If the recording is made at a tape speed S, inches
per second, with a signal frequency f,, and the
frequency on replay is f,, then the speed on replay is
equal to S,f,/f;. If, further, the capstan is d inches in
diameter, the rotational frequency will be S,f,/=df,.
The time error can be observed as a fraction K of the
cyclic period of the replayed signal, and this will
represent a distance of KS,/f; inches along the tape.

This is the peak-to-peak range over which the tape
position is varying from the nominal mean, and the
variation is assumed to be at the capstan rotational
frequency, so the maximum error velocity will be
KS%$ f./d fi. This is equal to KS,/df, times the tape
velocity on replay.

The percentage error velocity can thus be found
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without measuring either the tape speed or signal
frequency on replay, and is directly proportional to K,
so that a calibrated speed error scale can be used.

A Practical Case.—This method has been used to
check the wow on many types of tape recorder, but
the case of most interest is that which made the
greatest demands in respect of accuracy and capability
of showing small degrees of wow. The recorder in
question was the ¢ Reflectograph,” and, as this
recorder is fitted with a continuously variable speed
control, observation was rather more simple than usual,
the control being used to eliminate long term speed
variations that must otherwise be checked by using a
variable time-base frequency.

At 74in per second, the value of K was found to
be 0.1, and as the capstan diameter is 0.3in the peak
speed error is seen to be 0.25 per cent. This is
greater than the minimum audible level under favour-
able conditions, and on this particular machine—which
had been in use under domestic conditions for several
months—a trace of variation could be heard on a
1 ke/s reproduced note, but there was no sign of wow
on normal recordings.

The trace was ¢ clean,” showing that higher
frequency flutter components were entirely absent. «

The reference signal frequency must be chosen to
suit the particular recorder in question. If the capstan
diameter is small (say of the order of 0.15in) a higher
frequency may be needed to keep K in a convenient
range, but as such small capstans tend to produce
more percentage wow, especially after a short period
of use, this tends to balance matters up. With large
capstans the use of a lower frequency is advisable, and
where the wow performance is very bad a lower
frequency is essential. In one very bad case it was
found necessary to go down to 200 ¢/s to bring K
below unity. (Wow percentage was about 5.)

Interpretation.—A careful study of the strobe
display will provide much useful information on the
performance of the tape drive mechanism. A smooth
movement across the screen is preferable, and an
irregular movement warns that the wow is non-
sinusoidal and may have a high peak velocity error.
If the trace is * fuzzy ” there is some high frequency
flutter, and the ¢ distance error ” can be estimated by
the width of the trace.

One particularly interesting effect observed was due
to a faulty tape that had become excessively sticky.
The machine had a slight tendency to wow, but the
tape exaggerated this violently, as it stretched to a
remarkable degree as the capstan tried to accelerate
it, suddenly became free-moving, caught up with a
jerk, and then slowed down again. This was traced
by using a modified strobe display in which the trace
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moved from top to bottom of the screen for the main
scan, and slowly from left to right as well. The
position of the tape was indicated by using the replayed
signal to brighten the trace at a given point in the
cycle, and this produced a graph of the varying
positional error (Fig. 1). This technique allows both
waveform and frequency of the wow to be observed
and measured.

The figures themselves also need careful interpreta-
tion. It may not be enough to say that one machine
has less percentage wow than another, and is therefore
better. Comparisons of test figures with auditory
tests indicate that the percentage peak frequency
variation may not be as imporfant as the rate of
change of frequency in terms of the frequency itself.

&

with common experience, for when a note changes
in pitch very slowly (e.g., the horn note that
ends Britten’s setting of Blake’s Elegy) it is sometimes
difficult to detect the change, whereas a more rapid
slur over a much smaller interval is readily apparent.

The relevant information may be obtained from the
test described without difficulty. The maximum
frequency error is KS,/d, and the maximum rate of
change of frequency is thus KSj%f,/d%f; cycles per
second per second. Numerlcally, this is KS}/d%f,
times the reproduced frequency.

In the case of the ¢ Reflectograph,” taking f, = f.
the maximum rate of change of frequency is about
6 per cent of the frequency. With the small-diameter
capstan recorders the higher capstan speed gives a
much higher rate of change for the same wow per-
centage, and with slow speed capstans the figure is
much lower. It may be noted in passing that this
“figure of merit” permits a much more reasonable,
comparison of the relative audible effects of wow in
tape and disc recordings.

compared with f as a percentage.> This accords

T
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Fig. |. Waveform of ““wow,”’ displayed by the technique

indicated in Fig. 2.
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Fig. 2. Block diagram of modified two-dimensional display.
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Peak Velocity Display.—It should be noted that the
simple strobe technique actually measures the peak
time displacement of the wow, and the peak velocity
is deduced on the basis of an assumption. In casers
wherc this is not considered a sufficiently reliable
technique, the modified two-dimensional display ilius-
trated in Fig. 1 may be used to measure the peak
velocity error directly. ]

For this purpose the arrangement shown in Fig. 2 is
used. The vertical scan frequency is adjusted to be
equal to the mean frequency of the signal from the
tape recorder, and the horizontal scan frequency is
derived from the vertical scan by a frequency divider
chain having an overall counting ratio of 1000:1.
Using the same symbols as before, the vertical scan
period will be S,/S,f; and the horizontal scan period
will be 1000 S,/S,f,.

The maximum slope of the displayed wow curve
may be defined as dV/dH, where dV and dH are ex-
pressed as fractions of the vertical and horizontal
dimensions of the rasteir respectively. Then the time
error involved is dVS,/S,f, seconds, during which the
tape moves dV.S,/f, mches This error occurs during a
period of 1000dHS,/S,f, seconds, at a rate

d .
of %Sg x 10-3 inches per second, which, expressed

as a percentage of the replay speed S, is a peak
velocity error of 0.1 dV/dH per cent. Once again, no
separate measurements are required other than the
direct determination of the slope in an appropriate
manner. If the amplitudes of the horizontal and
vertical scans are equal, a 45-degree slope indicates a
peak wow of 0.1 per cent.

Values used in practice have been f; = 1000 ¢/s, for
S, == 73in/sec. These have been found to be
capable, espec1a11y with suitable variations in the
frequency ratio of the scans, of dealing with extreme
cases. Being an ¢ absolute >’ method of measurement
involving neither assumptions nor approximations, this
technique might be useful for establishing a standard
method of wow specification, which appears to be a
rather urgent necessity.

Production Wow Testing.—For many purposes
it is enough to use a standard tape in the same test
set-up for production testing, but since this may not
detect all types of fault in respect of tape transit
mechanisms a further kind of wow test may -be
mentioned. This uses a frequency measuring circuit
of the type in which a capacitor is alternately charged
and discharged during each signal cycle, the average
discharge current being proporrional to the signal
frequency. The magnitude of the current is first
measured by a bridge circuit to determine the actual
tape speed in terms of replayed signal frequency, and
the a.c. component is then passed to a meter circuit
which can measure both the true r.m.s. value and the
peak value of the wow signal, so that the form factor
can be estimated.

This instrument is somewhat limited in its present
form by the difficulty of observing very small variations
of frequency with high accuracy, but some apparatus
of this sort must inevitably appear on the test benches
of all tape recorder manufacturers before long.

“Television Aerials of the Future” :
A Correction.

The last sentence of para. 2 on p. 508 should read: The
characteristic impedance is 300 ohms and the loss at 450 Mc/s
(when dry) is about 3db per 100fr.
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THE EDITOR

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

Ignition Interference in U.S.A.

THE LETTER from Malcolm S. Morse, published in
your October issue, rallies me to Diallist’s ” support
on the subject of ignition interference.

If Mr. Morse has never seen or heard of a case of
ignition interference on television in this country I am
moved to question where he has been spending his time
since television operations commenced here. I live about
four miles closer to the four Washington television stations
than he does and I have an antenna installation of average
performance. However, under certain conditions some
automobiles and trucks do cause ignition interference
which can be seen as well as heard on my receiver. This
is no isolated case and 1 am certain that most viewers have
at one time or another seen the series of black dots fol-
lowed by trailing whites produced by the adjacent passage
of some internal-combustion-propelled device.

Even in the canyons of New York City where the
modern cliff-dwellers exist in apartments ten Or more
storeys above ground level and literally within the shadow
of seven television stations (not more than two or three
miles distant) I have seen and heard ignition interference.
Therefore 1 would take issue with your correspondent on
behalf of the British manufacturers who turn out poorly
designed television sets that are subject to interference
from automobile ignition.” On the other hand, 1 will
willingly join hands with him in condemning the short-
sighted bureaucratic monopoly of the B.B.C. which
deliberately selected positive modulation which tends to
emphasize interference rather than the negative system
which in most cases reduces interfering pulses to black
level.

The car radio is as integral a part of the American auto-
mobile as a windshield wiper or a horn (and is used as
much!). As of January 1, 1953, at least 25,000,000 auto
receivers were in use, and 3,500,000 were produced in
1053 in the first seven months. This latter figure works
out very closely to one per car produced this yzar. Most
of these car radio installations use either resistor sup-
pressors, resistive ignition leads (which have the same effect
as suppressors), or shielded harness.

Possibly this letter is a little long, but I feel that its
length is justified in defence of the sweeping indictment
of British manufacturers presented by Mr. Morse.

Bethesda, Md., U.S.A. JOHN S. BATTISON.

THERE’S none so blind as those who will not see,
they say. Or perhaps Malcolm S. Morse (your October
issue) lives in the backwoods and rarely sees a car. I am
an Englishman working over here as a TV serviceman,
and one of our biggest problems is ignition interference.
My workshop is on one of the main roads out of New
York, and despite a 1000 uV signal and a directional 5-
element aerial with its back to the road we have plenty of
reason to wish for the legislation “Diallist” was asking
for—suppression of motor_vehicle ignition systems.

As to the “penalizing” of British motorists, I sup-
pressed my car in England for 1s 6d, and for 21 cents in
U.S.A. That is some penalty, is it not!

There is absolutely no doubt that satisfactory suppres-
sion of any interference must be done at the source, and

not in the set.
Hillsdale, N.Y., U.S.A. L. JOHN WHEATLEY.

IGNITION interference with television reception has
been a dire complaint of your contributor “ Diallist” for
some time and nc doubt you, too, feel strongly on the
subject, but I do think that the letter of Malcelm S. Morse
in the October number is deserving of more broadminded
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consideration than you, Sir, appear to have accorded to it.

It appears to have become axiomatic with most of the
technical Press and Wireless World in particular, that the
policy of the B.B.C. is the correct one, regardless of what
evidence may appear to show the contrary. Strenuous
efforts have been made to convince the non-technical
viewer that the nuisance caused to him by ignition inter-
ference is due only to the thoughtlessness or, indeed,
malice, of the motorist.

Mr. Morse takes the view that ignition interference in
the United States is practically negligible, and this view
has been expressed previously by both technical and
administrative spokesmen of the American TV industry.

Perhaps, then, the B.B.C.’s peak white modulation may
be a contributory cause of our sufferings in this country?

No doubt the big guns are already loaded to disprove
this, just as no doubt very soon they will “prove ” that
the American colour (and 3D?) TV is, in fact, inferior to
?ur black-and-white picture with its 405 very noticeable
ines.

Malvern, Worcs. P. J. ATKINS.

Identifying Receiver Controls

A RADIO (or television) set is far from the “amateur ?
stage where function was everything, and both are now
accepted as items of domestic furniture. While a regular
user has no difficulty in knowing the controls and can
operate the set without difficulty, this is not the case with
occasional users, as in semi-public rooms, hotels, clubs,
canteens and so on with a floating population. It is
frequently a matter of some difficulty to determine if a
receiver is correctly set when it has been switched on.
With a panel light the fact that the set is on is obvious,
but an associated volume or tone control may lead to
indeterminate reception, particularly owing to the warm-
ing-up time. Further, the position of a wave-change
switch may not be obvious, leading to possible delay in
receiving a wanted programme.

1s there not a case for some degree of standardization
of the location and/or appearance of these controls? I
hasten to add that I am not proposing an arrangement of
prominently labelled control knobs which would spoil the
appearance of a set; but where there are three knobs, as
is commonly found, these might well be standardized in
their sequence, with some addition for ready identification.
An on-off switch which is obviously on or off by its appear-
ance would be an advantage, especially where there is a
wall switch. Some form of indication such as an up-down
motion similar to a lighting switch would be obvious to
all, and could be made to match the other control knobs.
The wave-change switch needs some marking and this
is already provided on many sets. It is frequently on the
right, and might well be standardized there. The tuning
dial control need only be marked in some way to indicate
which it is, since its real indication is on the main dial.
It might usefully be located nearest to the dial or scale.

Finally the volume control. For a given case it is
often left indefinitely; on the other hand it may be
frequently reset by various users to suit themselves, and
it may be altered when reception in another room is
required. A velume control set at a high level and the
set then switched on can result in a starding blare, and
on the other hand the control may be left so low that the
set is not heard and considered faulty. A simple marking
on the knob or fixed near it would overcome this, so
that on switching on and leaving the receiver to warm
up the volume control could be set at the same tme. A
very unobtrusive marking is essential, such as lightly
embossed or engraved radial lines. A convenient number
might be six, needing no figures, or alternatively ten,
with the fifth mark longer.
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The volume control marking is, of course, a very con-
troversial one: makers may claim that users would tend
to compare receivers on the grounds that “my set gives
me all the volume I want at 2, but the so-and-so set needs
4. Further, an ageing receiver would need a progres-
sively increasing setting, although this might be turned
to advantage by the maker pointing out that a given
increase in setting is an indication that certain valves need

renewing.
Bexley, Kent. E. H. W. BANNER.

“ Simple Distortion Meter

THE advantages of the parallel T network for the
removal of the fundamental in distortion measurements
are noted by V. J. Tyler in the September issue. The
disadvantage of the very low selectivity (Q=1%) may be
overcome quite simply by including a similar network in
a feedback loop of the following amplifier.

The loss of harmonics in the input filter is greatest for
the second, amounting to about 9db. The loop gain
must be substantially the inverse of the input filter
response, except near the fundamental. For instance, with
a loop gain of 30 at high harmonics, the second harmonic
is in error by 0.4 per cent in amplitude and 5 deg in
phase; with a loop gain of 10 the errors are 4.4 per cent
and 16.5 deg.

The filtering of the fundamental will be offset to the
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extent of the loop gain, so that the rejection of the input
filter is greater by that much. For instance, suppose it
is required to measure a distortion of 1 per cent to an
accuracy of 10 per cent; using a loop gain of 10, there
will be the response error of 4.4 per cent so a further
5.6 per cent error due to fundamental may be allowed,
corresponding to 0.056 per cent of fundamental in the out-
put; thus the input filter must give a rejection of 85 db.
Now the rejection of the filter itself may be made very
high with ordinary components. It is not necessary for
the components to have any precise relationship, provided
there are two variables. The limit to the overall rejection
is set by the stability of the test oscillator and by the
feedback amplifier noise at fundamental frequency.
Measurements have been made in the range 10¢/s to
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40kc/s of distortions down to 0.1 per cent using loop
gains of more than 30 so that 120 db rejection, at least,
can be obtained.

The circuit is shown in outline in the figure. Each
filter works from a low impedance into the other filter so
that their responses are the same. High-stability com-
ponents are used. In the filter, R, and R, are 160 kQ and
R, is 80 kQ. The capacitances C, and C, are equal and
C, is twice C,. The filters are similar in values but R, of
A is made variable—68 kQ fixed with 20kQ and 500 Q
coarse and fine variables.

Adjustment of A for a null is by variation of R, and
the frequency of the test oscillator. ~ The latter is a better
adjustment than that of R, and R,. (In either case the
two adjustments are not independent.)

From the two conditions for a null, viz.,

RR,=(X, + X)X, _1
X,X2=(Rll+Rg)Ra where X—u-)E

it can be secen that the only independent variables are
R, and C,. However, adjustment of R, and o is not
difficult in practice.
) G. H. ASKEW, R. MATCHELL.
Cinema-Television, Ltd.,
London, S.E.26.

“ Meter Overload Protection >

I AM obliged to T. H. Francis for pointing out (your
November issue) that the circuit resistance was not speci-
fied in the “ Overload Factor Test.” In point of fact the
tests reported were carried out with a circuit resistance of
more than ten times the instrument resistance.

Perusal of the curve of Fig. 1 shows that the resistance
of the rectifier disc shunting the movement under over-
load conditions approaches 10 ohms (<1 per cent of coil
resistance). When used in a multi-range meter this
device will give full protection on the low-voltage and
highl-resistance ranges when the indicator is not shunted
at all.

I regret that no reference was made to M. G. Scroggie’s
work on this subject (Wireless World, 11.1.35 and 2.6.38).
Although the circuit elements are similar, the linear scale
shape and negligible temperature error were not a part of

the earlier design.
Rickmansworth, Herts. J. de GRUCHY.

Technical Qualifications

WHILST being in full agreement with Mr. Squires’
letter and the last paragraph of Mr. Barton’s letter (both
October issue), I cannot agree with Mr. Barton’s remarks
on the mathematical standards of the City and Guilds of
London Institute, nor on the question of the syllabus as
applied to Post Office engineers.

The City and Guilds technologist is not intended to
be a mathematical genius, but a first-class technologist
with a good working background of mathematics, If an
employer wants a mental giant then he asks for and gets
someone with a good degree from a University. The
degree man is the theoretician in the main, and the
technologist the man who interprets (or tries to interpret)
these theories in practical form. In any case I fail to
see how any City and Guilds student can pass Grades
4 and 5 Telecommunication Principles without having
done the necessary mathematics for these grades.

Naturally the present City and Guilds syllabus places
emphasis on telecommunications as understood by Post
Office engineers, who are in the very wide field of tele-
communication engineering for which this course was
designed, as its name implies. So are B.B.C. engineers,
cable wireless engineers, relay engineers, etc.

Willenhall, Staffs. “GRADE IV STUDENT.”
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Experimental V.H.F.
Radio Extension to
G.P.0O. Telephone
System at

London Airport

AIRPORT GROUND

A v.H.F. radio extension to the ordinary telephone
system is being tried out at London Airport by the
Ministry of Civil Aviation, using the General Electric
Company’s equipment. The idea is Ko provide
means of direct communication between the offices
and depots of the various air transport firms using the
airport and their staffs in the more inaccessible parts
of the aerodrome. Anyone familiar with London
Airport and knowing the amount of ground it covers
must know that one can be right out of reach of a
telephone for very long periods.

The permanent adoption of this scheme would
enable the driver of a vehicle towing an aircraft from
its hangar to inform his company’s duty officer of
any mishap which would be likely to cause consider-
able delay in its arrival on the loading apron; or per-
mission might be required to cross an intersection or
duty runway. Staff loading aircraft may have an
urgent message for the company’s office or vice versa,
or airport officials may wish to notify some last-

Above: Radio equipped vehicle passing on a message to
mechanics working on the aircraft seen in the background
at London Airport. Below: The G.E.C. remote zontro! unit
is very compact and easily accommodated in any type of
vehicle. Here it is mounted just behind and te the left of
the passenger’s seat.
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minute changes in the departure schedule to staff
scattered about the airfield.

All this can be, and is, carried through by mes-
sengers or someone seeking the nearest fixed tele-
phone, but how much simpler and speedier it could
be by radio telephone!

The experimental v.h.f. equipment installed in the
various vehicles is of 10 to 12 watts rating, is ampli-
tude modulated and can operate on any spot fre-
quency between 70 and 180 Mc/s. Duplex working
is employed, without a change-over switch. The sets
are remotely controlled and the main items can be
stowed away in any convenient part of the vehicle.
They operate entirely from the car’s battery.

TAPE DIESC

DEVELOPMENTS in tape recording, and the pos-
sibility of providing good quality at economical tape
speeds, has brought the tape machine into the picture
as a possible competitor with the disc for domestic sound
reproduction. A recent discussion on this topic, staged
by the Radio Section of the LE.E, started with the
assumption that both methods were capable of giving
better than acceptable quality for domestic use. Relative
cost and convenience were thought to be the most
important considerations.

Though some disagreement arose as to comparative
basic costs of component parts for the two systems, there
was no strong suggestion that the price of a simple tape
reproducer need be significantly greater than that of a disc
machine of comparable performance. On the other hand,
it was not contested that the present price of magnetic
tape was such as to give an economic advantage to the
disc, though the margin could be reduced by using slower
speeds and multi-track recording. Existing methods of
duplicating tapes by “dubbing” or “ printing >’ might be
no more costly than the pressing of discs, but it was
stated some difficulty has been experienced in duplication
on a really large scale. Inspection, too, is a problem, as
tapes cannot be examined visually for flaws.

Both tape and disc had their supporters on the score
of ease of handling and susceptibility to accidental
damage. Tape was said to give a greater number of
playings without deterioration, but to suffer from de-
terioration in storage (which might be preveated by
re-spooling).

rersus
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Manufacturers Products

NEW EQUIPMENT AND ACCESSORIES FOR RADIO AND ELECTRONICS

r

Automatic Boost
Transformers

SINGLE-STEP voltage booster
transformers designed for use with

equipment which might fail to
operate satisfactorily or zven suffer

Advance *Advolt’’ Type N2A automatic
booster for 230-V a.c. supplies.

damage from a substantial fall in
mains voltage have been introduced

by Advance Components, Back
Road, Shernhall Street, London,
E.17.

Known as the * Advolt,” it is com-
pletelv automatic in operation and
when the mains supply falls to a
predetermined  voltage a 129
boost voltage is immediately added
to the output. When the supply
reverts to normal boost is removed.

The equipment consists of a boost
transformer switched by means of
relays operated by a voltage-sensitive
circuit. The Type N2A transformer,

which measures 83 X 7% X 5%in,
weighs 16 1b, is for a nominal a.c.-
supply of 230V and a load capacity
of 2kVA, costs £16 15s. A 110-V
model (N2B) is available and two for
5kVA loading are in course of
development.

Anti-interference Aerial

IT has been established that a
frame aerial is less susceptible than
an open aerial to locally generated
electrical interference, particularly in
the zone where the interfering field
has not yet established itself as a self-
propagating wave. The directional
properties of a frame can also con-
tribute materially to the reducticn of
interference when the desired signal
is coming from a different direction.
The superiority of a frame aerial over
indoor “ picture rail ” aerials is most
marked on long waves and at
the top end of the medium-
wave range, but its use has
been restricted because con-
ventional frames are thought
to be incongruous in the living-
room.

This objection has been
overcome in the “Klerecep”
aerial, distributed by A.B.
Metal Products, 16, Berkeley
Street, London, W.1. The
windings are enclosed in an
attractive picture frame which
can be placed anywhere adja-
cent to the set, and are tuned
by a small variable capacitor at the
back. Switching is arranged to pre-
serve the symmetry of the windings
on both medium and long waves, and

tappings are adjusted to match the
input impedance of the average re-
ceiver. The selectivity conferred by
the additional tuned circuit is worth
having, and has proved useful in re-
ceiving Continental long-wave
stations free from a background from
Droitwich. The price of the
“Klerecep ” aerial is 47s 6d.

Cabin Broadcast Set

THE Cameo Senior Model RM1
marine broadcast receiver marketed
by Rees Mace Marine, 11 Hinde
Street, Manchester Square, Lon-
don, W.1, which was briefly des-
cribed in our November 1952 issue,
is now available in a wooden cabinet
with either a walnut finish or
covered in light blue rexine. No
circuit changes have been made and
both sets have nine wavebands, seven
of which are on the short waves, It
is a superhet for a.c. or d.c. opera-
tion. A point of interest is that
fitting instructions, circuit diagram,
list of components and a list of
service agents throughout the world
are packed with each receiver,

Rees Mace marine broadcast receiver
fitted in @ walnut cabinet.
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RADIO ON THE ROYAL TOUR

. SPECIAL radio equipment has been
installed in the s.s. Gothic for the Royal
tour of the Commonwealth, Apart from
a heavy volume of State, Naval and Press
messages, provision has been made for
transmitting material for “live” B.B.C.
broadcasts, for picture transmission and
distribution of radio and recorded pro-
grammes throughout the ship.

The main transmitter is a Marconi
SWB11X, giving 7 kW output on radio
telephony and telegraphy in the band 4
to 22 Mc/s. Tts installation gave rise to
numerous difficulties from stray r.f, cur-
rents in rigging, poorly earthed metalwork
and such-like. Thorough bonding cured
these troubles. The supporting trans-
mitter is a 600-W “ Worldspan > (shown
in the photograph) modified for high-
speed telegraphy.

Special aerial equipment enables any of
the receivers to be operated during trans-
mission, provided a frequency separation
of 1 Mc/s is allowed.

The ship carries also Marconi radar,
direction finder and echo sounder.
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WORLD OF WIRELESS

International, Organizational, Personal
and Industrial Notes and News

Interference : International Agreement

DETAILS have now been issued by the British
Standards Institution of the recommendations on radio
interference to be made to the International Electrotech-
nical Commission as a result of the recent London confer-
ence of the International Special Committee on Radio
Interference (C.I.S.P.R.), to which we referred last month.

It was agreed to recommend that all countries should
adopt the following limits of noise voltages measured at
the terminals of appliances: 150-200kc/s, 1,5001V; 200-
285kc/s and 525-1,605kc/s, 1,000V, It was also recom-
mended that the 1,000V limit should, as far as practic-
able, be applied from 1,605kc/s to 25Mc/s.

These limits are applicable to domestic, industrial and
commercial appliances rated up to 1kW, and intended for
direct connection to a distribution system operating at
not higher than 750 volts between conductors, or 375 volts
between one conductor and earth.

It was recommended thart all countries should consider
the adoption of the 50xV/m limit at a distance of ten
metres for Band 1 (41—68Mc/s) as now applied in both
the U.K. and the U.S.A.

A considerable measure of agreement was also reached
on the capacitor currents (at mains frequency) to frame or
earth which could be accepted for various classes of
domestic appliances without danger of shock to the user.

The countries represented at the meeting were Belgium,
Czechoslovakia, Denmark, Finland, France, Germany,
Ttaly, Netherlands, Norway, Sweden, Switzerland, UK.
and U.S.A.

Transmitting Licences

THE MORSE TEST for prospective amateur licensees
will not in future be taken at any Head Post Office as in
the past. From January 1st the test will be conducted
on request at G.P.O. Headquarters, St. Martins-le-Grand,
London, E.C.1; Post Office_Coast Stations (Burnham,
Cullercoats, Humber, Land’s End, Niton, North Foreland,
Oban, Port Parrick, Seaforth, Stonehaven and Wick) and
Radio Surveyor’s Offices in Belfast, Cardiff, Falmouth,
Glasgow, Hull, Leith, Liverpool, London (E.C.3), New-
castle-upon-Tyne and Southampton.

In order to meet the need of applicants who cannot
conveniently reach the above places, tests will also be
held, provided there are sufficient candidates, twice a year
(January and September) at the Head Post Offices in Bir-
mingham, Cambridge, Derby, Leeds and Manchester.
Applications for the January test must be received by
O.T.D., Radio Branch, G.P.O. Headquarters, London,
E.C.4, by December 20th.

We understand that the P.M.G. is still considering the
question of issuing vision-only licences to those who do
not hold the normal amateur licence but wish to experi-
ment in vision transmission. The whole question of
amateur licences is under consideration and there will
probably be considerable changes when the new regula-
tions are made known.

Audio Shows

THE SIXTH annual exhibition of sound recording and
reproducing equipment sponsored by the British Sound
Recording Association has been arranged for May 22nd
and 23rd at the Waldorf Hotel, Aldwych, London, W.C.2.

The fifth exhibition of audio equipment to be organized
by the Association of Public Address Engineers will be
held on April 28th and 29th at the Horseshoe Hotel,
Tottenham Court Road, London, W.1.
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Alternative Television Proposals

NEW GOVERNMENT ideas for an alternative tele-
vision service were set out in a White Paper (Cmd. 9005;
H.M.S.0.; 4d) issued on November 13th. The scheme is
for a network owned and operated by a public corporation
like the B.B.C., but station time would be leased to private
programme companies deriving their revenue solely from
advertisements. The programmes would be under the
control of the corporation, which in turn would b¢ respon-
sible to the Postmaster General.

The White Paper discusses the problem of finding fre-
quencies for the proposed new stations. After pointing
out the difficulties of working on Bands 4 and 5 it goes
on to say that there are two, or possibly three, channels
in Band 3 which could be used almost at once. This
does not mean, though, that only two or three stations
could be set up. “The number of stations that there
can be on each channel without causing interference with
one another depends on the power and range of the
stations and their distance apart, and many different
combinations of power and distance are technically pos-
sible.,” It would not, however, be possible to run a service
of local independent stations, each leased to a different
programme company. The programmes could only be
produced economically if local stations were linked up
into a network for the purpose of putting out the same
programme for the bulk of the time, with something
approaching national coverage.

For some years, says the White Paper, it will be im-
possible to set up more than one such network. Using
two channels in Band 3, it would begin with stations in
London and possibly in two other large centres of
population.

Student Exchange

DURING the 1953 summer vacation 3,783 students
participated in the international exchange organized by
the International Association for the Exchange of Students
for Technical Experience; more than double the 1950
figure. Of this number 623 came to this country and 544
went from the United Kingdom to other countries.

The statistics given in the annual report of the Associa-
tion do not indicate how many students were studying
radio and telecommunications—they are included under
the general heading of electrical engineering. However,
from the list of firms in the U.K. who received students
it is apparent that a considerable number of the 117 listed
as spending part of their vacation in the electrical industry,
went into radio.

Eighteen countries participated in the scheme, particu-
lars of which are obtainable from ]J. Newby, Imperial
College, South Kensington, London, S.W.7.

PERSONALITIES

Dr. S. Whitehead, director of the British Electrical and
Allied Industries Research Association, has relinquished the
chairmanship of the International Special Committee on Radia
Interference (C.I.S.P.R.) as he is no longer concerned so
intimately with the problems before the committee. He had
been chairman for seven years. Dr. Whitehead is succeeded
by O. W. Humphreys, director of the G.E.C. Research
Laboratories.

Commander (L) C. V. Robinsen, O.B.E., R.N,, this year’s
chairman of the Southern Centre of the LE.E. has specialized
in radio throughout his 40 years in the Royal Navy. He
was for many years on the experimental staff of H.M. Signal
School and at A.S.R.E. Haslemere. For three years from
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1935 he was lent to the R.AF. and was in charge of the
radio gear for the operation of the radio-controlled Queen Bee
aircraft. ‘Throughout the war Commander Robinson was in*
charge of a department he formed which was responsible for
the testing and adjustment of all W/T and radar equipment
fitted in H.M. ships. He is now serving in H.M.S.
Collingwood, the Navy’s main electrical school.

Horace Freeman, exhibition manager of the R.S.G.B.
Amateur Radio Show, which opens at the Royal Hotel,
Woburn Place, London,
W.C.lI, on November 25th,
has also organized each of
the six previous shows. He
has in fact been associated
with radio publicity since the
early 1920s and has been
advertisement manager of
R.S.G.B. publications since
1925. He was instrumental
in the staging of the first
All-British Wireless Exhibi-
tion at the Roval Horticul-
tural Hall, London, in 1922.
Mr. Freeman is now with
the National Publicity Co.
with which his own agency
was merged in 1951. The por-
trait reproduced here was
painted this year by Briga-
dier A. . Harris, M.C,,
Royal Signals (Retd.).

Dr. A. Rosen, who was formerly chief engineer (telecom-
munications cables) with Siemens Brothers, has been appointed
telecommunications consultant in the engineering organization
of British Insulated Callender’s Cables in succession to the
late Dr. Hans Carsten.

S. Erickson, for the past four years officer-in-charge of the
Technical Branch Drawing Office of Government Communica-
tions Headquarters at Cheltenham, has joined A. T. and E.
(Bridgnorth), Ltd., as chief draughtsman. Before going to
Cheltenham, Mr. Erickson was with Burndept and previously
for many years at the radio and television works of the General
Electric Co.

Walter Newman, chief designer of Salford Electrical Instru-
ments, Ltd., has retired after 45 vears’ service with the
company.

OUR AUTHORS

G. P. Anderson, who describes an amateur transmitter-
receiver in this issue, joined the Post Office from school
in 1934 and for the past 11 years has been in the Radio
Branch Laboratory at the Post Office Research Station. He
has held an amateur transmitting licence (G2QY) since 1934
and is particularly interested in u.h.f. and low-power low-
frequency portable work.

D. W. Thomasson, author of the article on “ wow ” measure-
ment in tape recorders, was test gear designer at Cossor’s
until 1947, when he became an independent consultant and
operated his own prototype workshop (Earl Services) in
Exeter. He joined C%)ossor’s in 1937, but throughout the war
was in the R.A.F., latterly on loan to the Armament Division
of R.AE., Farnborough.

OBITUARY

William A. Jackson, O.B.E., M.LE.E., sales director of the
Telephone Manufacturing Company died on October 25th at
the age of 68. He had been associated with the company
since 1916—a year after its formation. Mr, Jackson had been
a director since 1939 and was also a member of the boards
of Telephone Rentals, Ltd., T.M.C. Harwell (Sales), Ltd.,
and Carrington Manufacturing Co., Ltd. He was a past-
chairman of the Radio and Electronic Component Manu-
facturers’ Federation,

Lewis Marcus Lyons, chairman of the board of Claude
Lyons, Ltd., died on September Ist at the age of 59. He
had been with the company for 33 years. Claude Lyons
also suffered earlier this year the loss of another director,
Louis Cedric Smith, who was also chief engineer. He was
65 years old.

IN BRIEF

Thirteen Million broadcast receiving licences were current
in the United Kingdom at the end of September. Sound
licences totalled 10,278,157, television 2,615,259, and car sets
197,574. The nonth’s increase in television licences was
76,156.
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“ Gothic ” Radio-Telephones.—In addition to the installation
described on page 584 the Gothic has been equipped for the
Roval Tour with Pye v.h.f. radio-telephone gear to provide
short-range communication between the ship and ports of call.
Terminal equipment has been flown to some ports but at others
a portable station will be landed from the Gothic for connection
into the land telephone system.

Longest direct radio-telephone link in the world—linking
New Zealand with the U.K.—was recently opened. The
equipment for the New Zealand station at Himatangi, 75
miles north of Wellington, was supplied by Standard Tele-
phones and Cables, and includes a 40-kW and three 4-kW
single side-band transmitters, The equipment will be used
to relay the Queen’s Christmas Day broadcast from New
Zealand for recording and retransmission by the B.B.C. The
station is also equipped with phototelegraphy apparatus.

New B.B.C. Transmitter.—A permanent 2-kW station at
Bexhill was brought into service by the B.B.C. on Novem-
ber 8th to replace the temporary station which has been in
use at Hastings. This 206-metre Home Service transmitter will
serve the coastal area between Rye and Beachy Head.

Transistor Lectures.—The course of eight lectures on
“ Crystal Valves and Transistors,” which ends at the Borough
Polytechnic, London, S.E.l, on December 8th, has created
so much interest that it is being repeated. The lectures,
which are by members of the G.E.C. Research Laboratories’
staff, will be given at 3.0 and reg1 ated at 7.0 on Tuesdays
from January 19th until March 9th. The fee for the course
is £1 10s, and intending students should apply for an enrol-
ment form from the secretary.

Radar Association.—Qriginally formed as a social club for
ex-wartime members of the R.A.F. who had been associated
with radar, the Radar Association is to expand the technical
side of its activities by the formation of a Technical Division.
Membership is open to those who are or have been engaged
in this field of radar in the Forces or in industry. The winter
programme includes “The Exploration of Space” by
Arthur C. Clark (at 7.30 on December 7th in the Anatomy
Theatre, University College, Gower Street, London, W.1),
“The Future of Secondary Radar” and “Radar in
Meteorology.” Particulars of the Association are obtainable
from the Secretary, 83, Portland Place, London, W.1.

Canadian Approval.—The British Standards Institution has
compiled a list of electrical equipment which has been
approved for export to Canada. A number of electronic
manufacturers appear in the miscellaneous section of the list,
which is obtainable free of charge from the B.S.I., 2, Park
Street, London, W.1. They include: Advance (test instru-
ments and signal generators), B.S.R. (record changers and
motor units), Cossor (twin-beam c.r.0.), Dawe (industrial
clectronic test equipment, pulse generator and Q meters),
Garrard (record playing equipment and record changers) and
Plessey (record changers).

Bibliographies on a variety of subjects are being produced
by the Library Association and No. 22 of the series (issued
under the general title of *“Readers’ Guide to Books ) covers
radio and television. The 240 or more books listed in this
20-page booklet are classified under 30 headings. The booklet
is obtainable from the Library Association, County Library,
Widemarsh Street, Hereford, price 10d (postage 24).

French TV.—The third 819-line transmitter was brought
into service in France on October 15th. This 20-kW trans-
mitter at Strasbourg radiates on 175.15Mc/s sound and
164 Mc/s vision. Two other transmitters are in course of
construction at Lyons and Marseilles and are scheduled to
be brought into service during the latter half of next year.

Belgium.—Experimental bi-lingual two-standard television
transmissions began in Belgium at the end of October. The
two transmitters, one radiating a Flemish programme on 625
lines and the other a French programme on 819 lines, are
in the Brussels area. The equipment for the studios was
provided by Pye.

Radio Stamp.—One of the threce Swedish postage stamps
issued to mark the centenary of the opening of the first public
telegraph service in Sweden bears a symbolic radio design
enclosed in a frame with Radio Suédois in morse.

PUBLICATION DATE
The January issue will be published on
January 5th, the delay of a few days being
due to the Christmas holidays.
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Radio Show 1954.—H.M. The Queen has consented to be
patron of next year’s National Radio Show which will be held
.at Earls Court, London, from August 25th to September 4th,
with a pre-view for overseas and other special visitors on
August 24th.

MSF.—Bona fide users of the standard frequency trans-
missions from the Rugby station, MSF, can obtain a leaflet
from the National Physical Laboratory, Teddington, Middle-
sex, giving details of the scrvice, which, since May, has been
radiated continuously on 2.5, 5 and 10 Mc/s.

Juvenile Lectures.—* The Uses of Radio Waves™ is the
titie of the course of six lectures to be given by J. A. Ratcliffe,
F.R.S., Reader in Physics, University of Cambridge, at the
Royal Institution, 21, Albemarle Street, London, W.1, on
December 29th and 31st, and January 2nd, 5th, 7th and 9th,
at 3.0. It is the 124th course of R.I. Christmas Lectures
“adapted to a juvenile auditory.” The fee for children
between 10 and 17 is £1.

Institute of Navigation.—The annual report of the Institute
of Navigation records that the membership at the end of
June was 1,349; an increase of 95 during the year.

Moroccan TV.—It is expected that the television station

now being built at Casablanca will start transmissions next
March. It will employ the French 819-line standard.

International Telecommunication Union.—Léon Mulatier,
who has been secretary-general of the International Tele-
communication Union for some years, is retiring at the end
of the year and will be succeeded by Dr. Marco Aurelio
Andrada, who is at present secretary-general of the
Argentinian Posts and Telecommunications Administration.

Telecommunications Advisor.—The office of Telecom-
munications Advisor to the United States President, created

by ex-President Truman in 1951, has been ended on the

resignation of the holder, Haraden Pratt.

Plastics in the field of telecommunication cables is among
the specialized uses of plastics covered by the papers included
in “ Plastics Progress, 1953 ” recently published by British
Plastics. The text of the 439-page volume is based on the
papers and discussions at the Convention held during the
British Plastics Exhibition in June. It costs 50s.

Radio Control of a crane is a feature of the documentary
sound film * Mechanical Handling on Show > which covers
last year’s Mechanical Handling Exhibition. It can be
borrowed by societies, clubs, trade organizations, colleges,
etc., free of charge from Mechanical Handling, Dorset House,
Stamford Street, London, S.E.l.

Yachtsmen among our readers may like to know that the
“ Yachting World Diary 1954 includes in its 52-page refer-
ence section, details of Consol stations, radio beacons, times
of B.B.C. weather forecasts and the Beaufort scale used in
these. It costs 8s 9d (blue morocco leather) or 7s (rexine)
including purchase tax.

Exporting to Canada.—The 1954 edition of the CABMA
Register of British Products and Canadian Distributors, which
is sponsored by the Canadian Association of British Manufac-
turers and Agencies, is in course of preparation. The first
edition was issued by our Publishers and Kelly’s Directories
last June, and included a number of radio and electronic
manufacturers and exporters whose products and services
are available in Canada. Any British manufacturer exporting
to Canada whose name was not included in the 1953 edition
should communicate with Kelly’s Directories, Ltd., 186,
Strand, London, W.C.2.

BUSINESS NOTES

Pye Industrial TV Equipment has been supplied to the
recently opened National College of Rubber Technology,
Holloway, London, which has been wired to enable large
audiences in the lecture theatre to see televised details of
processes and machinery in the comparatively small laboratories
and workshops. The lecture theatre is equipped with a
27-inch monitor and a talk-back system permits students to
ask questions of the lecturer or demonstrator in the laboratory.

Marconi’s are to supply, through their Berne agents, Hasler
S/A, a v.h.f. omni-directional radio range (VOR) beacon to
the Swiss civil aviation authorities. VOR, which s an inter-
nationally approved system, enables an aircraft within range of
a beacon to take an immediate bearing without having to carry
complicated equipment,

Kelvin Hughes, echo-sounders have been installed in the
trawler Sarsia which will carry out marine biological research
in the Western Approaches on behalf of the Marine Biological
Association of the United Kingdom. The two sounders, one
recording soundings to a depth of 2,250 fathoms, use Tele-
deltos dry recording paper.
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E.B.U. RECEIVING STATION. One of the short-wave
receiving positions at the recently opened Jurbise-Masnuy
(Belgium) operating station of the European Broadcasting
Union (see September issue). The magnetic-tape recorder
in the foreground is used as an aid to identifying stations.

[

Winston Electronics, Ltd., of Hampton Hill, Middlesex, of
which F. Winston Reynolds is managing director, have
acquired the metal engineering firm of Goswell and Co., of
Alpha Road, Teddington, which will in future be known as
Winston Metal Fabrications, Ltd.

Rewound TV Transformers.—Direct TV Replacements, of
134-136, Lewisham Way, London, S.E.14, have introduced a
* 24-hour replacement rewind service” for television time-
base and line output transformers. They state that they have
a stock of some 700 different rewound transformers,

International Aeradio is to provide further radio stations
for use at the Yugoslav aerodromes at Belgrade, Zagreb and
Skoplje.

Philco (Great Britain), Ltd., have supplied 150 short-wave
universal portable receivers (Type A3214) for British troops in
Korea. These tropicalized sets incorporate a 5-ft telescopic
aerial.

Decca Radar announces that L. J. Dennett, who was pre-
viously in charge of the company’s service division, has been
appointed general manager of its Canadian associated com-
pany, Decca Radar (Canada), Ltd.

Ekco Electronics, Ltd., announce the appeointment of E. B,
Thompson as sales manager and R. Y. Parry as technical
manager, nucleonics. Mr. Thompson joined the parent firm,
E. K. Cole, Ltd,, in 1937 and in recent years has been
responsible for the export sales of Ekco communication and
clectronic equipment. Mr. Parry, who has been with E. K.
Cole since 1936, has been associated with the development
of Ekco nucleonic equipment.

Sir Robert Renwick, Bart.,, K.B.E., has been elected chair-
man of the board of Reliance-Clifton Cables and Industrial
Products, Ltd., which reaches its centenary in a few months.
The operating company is Reliance Electrical Wire Co., Ltd.,
Staffa Road, Leyton, London, E.10.

Mervyn W. Shorter, a director and the general sales
manager of Westinghouse Brake and Signal Co., Ltd., has been
appointed managing director.

Hallicrafters in Great Britain.—The 1ecent announcement
in the London Gazerte that Hallicrafters, Great Britain, Ltd.,
had gone into liquidation has caused some misunderstanding.
H. R. Adams, who was responsible for floating the company
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in* 1946, points out that, because of the dollar restrictions the
company never traded and that the liquidation in no way
affects McElroy-Adams Manufacturing Group, Ltd., who con-
tinue as the sole U.K. distributors of Hallicrafters communica-
tion equipment.

-

¥ RHODESIAN RADIO. J. R. D. Sainsbury, who was with
~Ultra Electric and is now with Chassay Bros. (Pvt.) Ltd.,
- Bulawayo, sends us this photograph of part of the works of
the company, which concentrates on the production of
portable and car sets and is the only one manufacturing
receivers in Central Africa.

From Canada.—R. H. Tanner, who was in the B.B.C.
Research Department before going to Canada to join the
Northern Electric Co., of Belleville, Ontario, has notified us
of the installation by N.E.C. of the master control equipment
in the new C.B.C. studios in Winnipeg, Manitoba,

Rees Mace Marine are to supply Pye v.h.f. radio-telephone
equipment for eight cross-channel vessels operated by British
Railways from Dover.

Solartron Laboratory Instruments has taken over a factory
in Queen’s Road, Thames Ditton, Surrey, into which it is also
planned to transfer the administrative staff from the offices in
High Street, Kingston-upon-Thames.

MEETINGS

Institution of Electrit’]l Engineers

“Technical Arrangements for the Sound and Television
Broadcasts of the Coronation Ceremonies on 2nd June, 1953”7
by W. S. Procter, M. J. L. Pulling, M.A,, and F. Williams,
on December 3rd.

Radio Section.—* Telegraph Codes and Code Converters”
by T. Hayton, B.Sc.,, C. J. Hughes, B.Sc,, and R. L. Saun-
ders, B.Sc. (Eng.), and ‘“Code Converters for the Intercon-
nection of Morse and Teleprinter Systems” by R. O. Carter,
M.Sc. (Eng.), and L. K. Wheeler, B.Sc. (Eng.), on December
2nd.

Disscussion on “ Will Transistors Oust Receiving Valves ? »
opener E. H. Cooke-Yarborough, on December 14th,

All the above meetings will be held at 5.30 at Savoy Place,
London, W.C.2.

Cambridge Radio Group.—‘ Electronics in Aircraft” by
R. W. Chandler, at 8.15 on December 1st at the Cavendish
Laboratory, Cambridge.

North Midland Centre.—*“ Some Applications of Electronics »*
by T. G. Bridgwood, Ph.D., B.Sc.,, at 6.0 on December 8th
at the University of Leeds.

Discusson on ““ Some Criticisms of Technical Education,”
openers (. A. Haigh and G. Auton, at 6.30 on December
15th at the British Electricity Authority, 1, Whitehall Road,
Leeds.

East Midland Centre.—Faraday lecture, * Electric Process
Heating—an Aid to Productivity” by O. W. Humpbhreys,
B.Sc., at 7.15 on December 3rd at the De Montfort Hall,
Leicester,

South-East  Scotland Sub-Centre.—* Special Effects for
Television Studio Productions” by A. M. Spooner, B.Sc.
(Eng.), and T. Worswick, M.Sc., at 7.0 on December 1st at the
Heriot-Watt College, Edinburgh.

South-West Scotland Sub-Centre.—* Special Effects for
Television Studio Productions” by A. Spooner, B.Sc.
(Eng.), and T. Worswick, M.Sc., at 7.0 on December 2nd at
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the Institution of Engineers and Shipbuilders, 39, Elmbank
Crescent, Glasgow, C.2.

South Midland Radio Group.—*“Radio Aids for Airport
Control” by E. J. Dickie, at 6.0 on December 7th at the
James Watt Memorial Institute, Great Charles Street,
Birmingham.

Southern Centre.—* Colour Perceptian and Colour Tele-
vision” by J. H. Mole, Ph.D., at 7.30 on December 9th
at the R.A.E. Technical College, Farnborough, Hants.

““Receiving Aerials for British Television” by I. A. David-
son, B.Sc., at 6.30 on December 1lth at the South Dorset
Technical College, Weymouth.

Maidstone District.—* Electronics in Industry ” by B. Kellet
and E. R. Davies, at 7.30 on December 7th at the “ Wig and
Gown,” Maidstone.

Norwich Districc.—* The Basic Principles of Electronic
Digital Computing Machines and their Uses” by R. L.
gr1m§dﬁle, M.Sc,, at 7.30 on December 7th at the Royal Hotel,

orwich,

British Institution of Radio Engineers

London Section.—A symposium on Vibration Methods of
Testing : ““ Vibration Generators” by H. Moore (Goodmans),
“ Stroboscopes” by F. M. Savage (Dawe Instruments),
“ Strain Gauges ” by P. Jackson (Saunders-Roe), and “ Elec-
tronic Aids to Vibration Measurement” by R. K. Vinycomb,
B.Sc., (Southern Instruments), at 6.30 on December 9th at the
London School of Hygiene and Tropical Medicine, Keppel
Street, London, W.C.1.

Scottish Section.—** The B.B.C. Television O.B. Unit” by
a member of B.B.C. Glasgow staff, at 7.0 on December 3rd,
at the Institution of Engincers and Shipbuilders, 39, Elmbank
Crescent, Glasgow, C.2.

North-Eastern Section.—* The Effects of Aural Disturbances
on Audio Production” by Dr. M. Anderson, at 6.0 on December
9th at the Neville Hall, Westgate Road, Newcastle-upon-Tyne.

West Midlands Section.—* Printed Circuits: Some General
Principles and Applications of the Foil Technique” by P,
Eisler, Dr. Ing., (Technograph Electronic Products), at 7.15 on
December 15th at the Wolverhampton and Staffordshire Tech-
nical College, Wulfruna Street, Wolverhampton.

Merseyside Section.—Discussion on “ Training for the Radio
and Electronics Industry” at 7.0 on December 3rd at the
Electricity Service Centre, Whitechapel, Liverpool, 1.

North-Western Section.—* The Monitoring of High Speed
Waveforms, using a Sampling Technique ” by J. G. MacQueen
(Metrovick), at 7.0 on December 3rd at the College of Tech-
nology, Manchester.

British Sound Recording Association
London.—* Problems of Magnetic Tape Reproduction ” by
P. E. Axon, O.B.E,, at 7.0 on December 18th at the Royal
Society of Arts, John Adam Street, London, W.C.2.
Manchester Centre—* Some Records of 25 years ago,” con-
versazione opened by C. C. Blyton, at 7.30 on December
14th at the Engineers’ Club, Albert Square, Manchester.

Television Society

London.—* Information Theory and Television” by Dr.
E. C. Cherry (Imperial College), at 7.0 on December 17th
at the Cinematograph Exhibtors’ Association, 164, Shaftesbury
Avenue, London, W.C.2.

Radio Society of Great Britain

Annual General Meeting at 6.30 on December 18th at the
Institution of Electrical Engineers, Savoy Place, London,
w.C.2.

Institute of Navigation

Developments in Radio Aids to Surface Navigation: “The
Reduction of Sea and Rain Clutter in Marine Radars” by
J. Croney, “ A Racon Beacon for Reception by Civil Marine
Radars” by C. Randall-Cook, and “ A Portable Beacon for
Identifying Ships on Harbour Radars™ by A. L. P. Mil-
wright, at 5.0 on December 18th at the Royal Geographical
Society, 1, Kensington Gore, London, S.W.7.

Society of Instrument Technology

London.—* Sectional Paper Machine Drives with Electronic
Control ” by T. E. Barany, M.A., at 7.0 on December 15th
at Manson House, Portland Place, London, W.1.

Tees-Side Section.—* Some Factors Influencing the Design
of New Types of Instrument” by A. ]J. Philpot, C.B.E.,
M.A,, at 7.30 on December 17th at the Cleveland Scientific
and Technical Institution, Corporation Road, Middlesbrough.

Cardiff Section.—* Electronic Motor Control” by L. Babad,
at 6.45 on December 2nd in the Physics Lecture Theatre,
College of Technology, Cardiff.

Institute of Practical Radio Engineers

Midlands Section.—* Modern Industrial Metal Finishing »
by F. Wild (Cruickshanks, Ltd.), at 7.30 on December 7th at
the Crown Hotel, Broad Street, Birmingham,
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Amateur Television o

Progress

More Pick-up Tubes Available for Home-

Built Cameras

By M. BARLOW, * (63CvO0)

JUST over a year ago a report on progress in the
field of amateur television transmission was given in
the pages of Wireless World. Since then, several
interesting developments have taken place; some 250
experimenters are on the lists of the British Amateur
Television Club and active clubs have sprung up in
ten overseas countries. The total number of active
experimenters is probably around the 500 mark, but
it will be appreciated that the majority of these are
running closed-circuit transmission systems. It is
unlikely that more than 25 amateur television stations
exist in the world at the moment, owing to the severe
difficulties to be overcome, but we may be proud
of the fact that some of the leading stations are in
the United Kingdom.

As mentioned before, the flying-spot scanning
method of picture generation finds great favour on
account of its simplicity and economy in cost and
components. There is still a lack of suitable photo-
cells—the ubiquitous RCA type 931A having dis-
appeared from the surplus market—although the
scanning c.r. tube position has improved now that
some blue-trace tubes are on the commercial market.
In the main, however, these have
not a flat face, which in turn intro-
duces optical distortions into the
picture, but it is becoming more
general to use some form of lens
system to improve definition and
signal-to-noise ratio. The Club has
standardized on 2-in x 2-in (35mm
double frame) slides for captions,
and a series of suitable slides is
being turned out for the benefit of
members. 16mm has been adopted
as the standard for telecine working,
either silent, sound-on-film or

The title picture shows an Image iconoscope
camera constructed by I. Waters,

Right: Film scanning equipment built by D.
Shepperd on bcard the  Balaena '’ whaling
factory.  The [6-mm film (left) is scanned
by a flying-stot scanner (right) and the
405-line picture is transmitted to attend-
ant whaling vessels. At the back of the
equipbment is a ccntrol position and mon-
itoring screen.
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with the sound on rtape. The normal means
of scanning is to use two 25-c/s rasters (three at
163c/s for silent film) scanning the film in the
opposite direction to the film motion. The film
moves through the gate continuously, not intermit-
tently, so that the mechanical drive requirements are
considerably eased, and a tape recorder type of drive
is often employed. It may interest readers to learn
that a home-made equipment of this nature is used
experimentally on board the whaling factory Balaena
to relay films to its attendant whaling vessels in the
Antarctic!

Circuitry for these units has been recently im-
proved by a design due to J. Mason, ZL1QS, of
Auckland, New Zealand. Mr. Mason’s video ampli-
fier breaks away from the traditional by employing
a cathode-coupled input stage after the photocell,
followed by a frequency-correcting stage and a feed-
back-pair video amplifier. The amplifier is designed
to pass 4Mc/s, but, with a 5FP7 scanning tube, it is
not possible to exceed 3Mc/s on normal subjects.

Since the last article was written the supply situa-

* Hon. Secretary, Sritish Amateur Television Club.
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tion with camera tubes has improved considerably.
At first a few reject studio-type tubes were made
available through the kindness of various manufac-
turers, but, as readers will appreciate, the circuitry
and coil-winding involved is rather formidable for
an amateur to undertake. Nevertheless, two of the
tubes were in action within four months of delivery
of the bare tube, and there are now six studio-type
tubes giving reasonable pictures. Unfortunately, it
is not permitted to give public demonstrations with
these cameras, but a good deal of research into
economical circuits has been done, for the average
amateur is not particularly interested in getting the
last ounce out of his camera as long as the picture
is satisfactory; this is, after all, the aim of any
television system. In view of the relative disad-
vantages of using the large studio-type tubes, it is
zood news that a supply of reject Vidicon-type camera
tubes has been made available at a reasonable price.
Although none is in action yet, no fewer than 22
are on order, and our overseas friends are offering
most tempting swaps—including a pair of image
orthicons!—for the chance of obtaining one of these
tubes. Unfortunately, it is not possible at the
moment to supply overseas. The addition of these
tubes will bring up the total number of cameras in
this country to 39, including eight RCA type 5527s, up
to now the standby of amateur and industrial tele-
vision apparatus. These tubes are now being con-
sistently run at a much higher definition and at much
lower light levels than RCA stipulate in the data.
Careful attention to shielding and focusing, together
with such unlikely tricks as attaching very small
magnets near the camera, have improved results out
of all belief. Similar unorthodox short-cuts with the
studio cameras have produced good results with about
half the specified scanning power, although the use of
milk-bottle tops instead of an adjustable iris dia-
phragm may be frowned upon by the purists!

A few monoscopes have also been supplied for
experimental purposes, although it is difficult to judge
how popular these will be compared with the flying-
spot scanner. As a good picture source, of course,
they are unsurpassed, and serve to remove one of the
largest unknowns in the entire vision system, the
output from the camera.

Many experimenters are still using very simple
scanning equipment, wiring the scanning and monitor
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Transmitting equipment at
G2WJ(T, from which pictures
have been received by G3GDR
some 30 mes away. Con-
structed by |. Royle, it in-
cludes an image iconoscope
camera  (left), waveform
geverators (centre) and @
monitor and 436-Mc s con-
verter (right).
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c.r. tubes in parallel so that no synchronizing problem
arises. However, more advanced pulse generators
are now being more generally used, and the advan-
tages of interlacing—relatively few in amateur work—
are being exploited by some of the more advanced
workers. Conventional circuits vie for popularity
with some highly unconventional ones. These all use
a minimum number of valves, perhaps at the expense
of long-term reliability, but perform the functions for
which they were designed. One such unit, giving a
complete B.B.C.-type waveform, uses just nine valves,
whilst a conventional circuit employs fourteen. The
use of a B.B.C. standard waveform is universal
amongst the transmitting members, but some closed-
circuit enthusiasts have been using a very short frame
synchronizing pulse to eliminate the need for inserted
pulses in the frame interval. Current development is
to find a count-down circuit using still fewer valves;
for amateur purposes it does not matter greatly if the
counter has to be reset occasionally, and with this in
mind great economies can be made. On the other
hand, some readers may have seen the pulse generator
exhibited by the R.E.M.E. amateur radio club at the
past Radio Show at Earls Court; this used binary
counters and a servo correcting system, in all some 26
valves.

Transmission Experiments

The transmitters continue to be handicapped by
lack of suitable valves, and by the fact that they are
blazing a new trail all the time. The present trans-
mitting licence is shortly to be replaced by a new one,
at, it is earnestly hoped, considerably less cost. As
an example of what can be done, it may be mentioned
that G2WJ/T near Dunmow has repeatedly put a
television signal into G3GDR at Kings Langley, some
30 miles distant, with just 2 watts peak white. The
transmitter uses a conventional driver to 210Mc/s
employing two QVO04/7s and an 832; the power ampli-
fier unit uses a CV53 doubler driving a CV53 power
amplifier in a coaxial line circuit. This valve, by the
way, is actually a receiving type, but is the only suit-
able one easily and cheaply available. At G2W]
modulation is on the grid from a cathode follower;
the picture source is an image iconoscope camera and
the pulse generator gives a standard B.B.C. output.
The aerial consists of eight stacked full-wave elements
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with a wire netting reflector about 30ft off the
ground in a reasonably flat location. At G3GDR a
trough mixer using a CV102 diode and a cascode head
amplifier is used, output being at 45Mc/s to a
standard B.B.C. television set. It is found that pic-
tures can be resolved whenever the signal strength is
S9 or greater. _iContact at this range, although an
everyday occurrence with telephony or morse, is the
result of months of painstaking tests and adjustments
by the station concerned.

Other power amplifier stages being tried are coaxial
units with Det24 disc seal triodes, and trough circuits
with QQEO6/40 and QQEO3/20 types.
nately, these valves are extremely scarce and very
expensive, and in most cases not too easy to modulate
with television signals. Modulation is normally either
on the grid, as above, or with a bootstrap modulator
feeding both power amplifier and driver stages. It
must be remembered that most of these 70-cm trans-
mitters are using earthed-grid techniques, which can
make wide-band modulation very difficult. A d.c.
restorer is usually used on the modulator chassis in
preference to a d.c. clamp so that only composite video
need be fed to the transmitter rack. A simple audio
amplifier has to be included so that the call-sign can
be sent by telephony on the vision channel, in accord-
ance with Post’ Office regulations!

_ Aerials form a fascinating branch for experiment;
stacks, Yagis, helical arrays and fan aerials all have
their adherents, but in general highly directive arrays
are in usz owing to the low transmitter power avail-
able. On the 430-Mc/s amateur band, where most
of the experimental transmissions take place, band-
width restriction in the aerials is not a limiting factor.
Very little work has been done on the higher frequen-
cies, again because of the shortage of suitable valves.
70-cm receiver design has improved considerably in
the last year, several very good designs having
appeared in the literature. The sensitivity and noise
figures obtained are much superior to any obtained
with commercial equipment. Most of these designs

are for communications-type equipment, but can be
adapted to the needs of amateur television; typical
figures are 95 db below 30mV tor the sensitivity and
12 db for noise, under wide-band television conditions.
Careful attention to the head amplifier of the i.f. chain

Unfortu-.

makes for a low noise figure, and a cascode stage is
almost a necessity.

A considerable amount of ingenuity has bsen ex-
pended in the construction of mechanical parts; a
camera dolly made out of two bicycles; a camera crane
weighing several hundredweight consisting of parts
of a mangle and a bedstead; camera-tube racking
devices made out of toy railway track. Dexion and
Gascoigne fittings plus Woolworths towel rail have
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Mobile camera unit built by Dr. de Waard, of Groningen,
Netherlands. The 625-line interlaced picture from the
iconoscope camera is sent by a 70-cm transmitter to the
main transmitter working on 145 Mcjs. Sound is conveyed
by f.m. on a 5-5-Mc/s sub-carrier. Power (about 700 watts)
is supplied by a petrol generator in a trailer.
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Camera built by W. G. Storm, of The
Hague, _ Netherlands, with home-made
panning and tilting head, and (left) camera
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control and monitoring unit designed for a
Vidicon-type camera by K. A. |. Russell.
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turned up in the most unlikely situations. Post Office-
type construction, with valves at the front and cir-
cuitry at the rear of the racks, is very popular. To
ease matters generally, and to permit any units to be
used together, a standard output of 5 volts across 75
ohms has been adopted. This is larger than B.B.C.
level, but means that just one video amplifier is all
that is required to feed a monitor tube.

Five people are actively engaged in experiments
with colour television. These experiments are con-
fined to the transmitter mainly, since tri-colour tubes
and the like are quite out of the question. A com-
plete three-colour rotating-disc camera running 100
frames 150-line sequential has been built and is under
test. A colour flying-spot scanner is under construc-
tion now that a flat-faced white-trace scanning c.r.
tube has been found. Although it is not likely that
any great discoveries will be made, the fascination of
producing live colour television pictures is likely to
draw more adherents as time goes on. In the mean-
time black and white television offers plenty of oppor-
tunity for experiment!

Short-wave Conditions
Predictions for December

THE full-line curves given here indicate the highest
frequencies likely to be usable at any time of the day or
night for reliable communications over four long-distance
paths from this country during December.

Broken-line curves give the highest frequencies that will
sustain a partial service throughout the same period.
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BAND 3 TELEVISION
TRANSMITTERS

SOME idea of what television transmitters for
Band 3 will look like, if we ever get them here, can
be gained from the new Marconi 21-kW medium-
power equipments which have just gone into service
at Rome and Pisa. Their design is particularly
interesting in that coaxial-line techniques are used
throughout the r.f. power stages of both the vision
and sound transmitters.

The vision equipment has a crystal-controlled drive
oscillator, two Class C r.. amplifiers using earthed-
grid triodes and a final modulaced tetrode amplifier
with broad-band cutput circuits. In the two Class C
stages, coaxial lines form the anode and cathode
circuits of the valves and are tuned by adjusting their
lengths with shorting rings. A quarter-wave coaxial
line provides the cutput circuit of the transmitter and
this is coupled to the anode circui: of the final stage by
capacitance and to the aerial feeder by a quarter-wave
matching section. These two circuits, anode and out-
put, together form a double-tuned circuit which is
arranged to give a flat response. All three valve stages
are neutralized.

The sound transmitters are very similar to the vision
ones in the design of their r.f. amplifiers, but they have
narrow-band output circuits and make use of the Mar-
coni “FMQ?” system in which frequency modulation
is applied directly to the crystal-controlled driving
oscillator.

One of the vision transmitters showing (from right to left)
the first, second end final amplifiers. Sections of the
coaxial lines have been removed to give daccess to the
valves inside.
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Low Power Equipment for Portable and Fixed Stations

By G. P.

THE apparatus to be described was built primarily
for use as a portable station, but has been used also
as the ‘‘ home station” when the main transmitter
was out of action. Physically it has been designed
to fit comfortably into the glove compartment of a
small family car, and is constructed in three units,
including the power supply. It provides telephony
and c.w. operation anywhere in the popular 160- and
80-metre bands, with switched band change, and
an input of 5 to 7} watts ; at the lower input one type
of valve is employed throughout thus simplifying
the carriage of spares. But at the higher input
a different valve is used in the final stage of the
transmitter.  Provision is made for operation with
almost any length of wire as an aerial, and excellent
results have been obtained with random wires of
the order of 80 feet long simply thrown into a tree.

ANDERSON™

The units described can be placed in the car and be
in operation within a few minutes ; in view of recent
natural disasters this feature is felt to be important.

Before proceeding to describe the circuits in detail,
a general outline of the apparatus will be given.
As mentioned above, the complete apparatus except
for the power unit occupies two boxes. These are
identical in size, and measure 8in x4inx5in deep.
The transmitter is assembled in one box, and consists
of a variable frequency oscillator, followed by a
buffer amplifier and a power amplifier, switched for
the 1.8- and 3.5-Mc/s amateur bands, with a *‘ pi ”’-
network tank circuit to facilitate connection to a
wide range of aerials. The second box contains
a tr.f. receiver and the audio stages are used for
modulating the transmitter when required. Provision

* Amateur radio station G2QY.

HEATERS e @ 6V

Fig. I. Circuitdiagram f———@ EARTH 3=
of the transmitter. —— MODULATION Zea
Switches S and S, are —@ VFO. =cE
shown set for operation —© 8A/PA o3
- MONITOR QUTPUT| F
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Our title picture shows the complete station with the transmitter (upper right) receiver-modulator-control unit (lower right) and
6-V power supply unit on the left.
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appear to seriously reduce the
o @ efficiency. As will be seen from the
e circuit diagram Fig. 1, a 300-pF
@ variable capacitor is used to tune
the valve side of the ‘“pi’’ network
and a 500-pF variable with switched
additional fixed 500- and 1,000-pF
capacitors on the load side... The
crystal rectifier shown loosely coup-
led to the aerial circuit is used to
monitor transmissions, either aurally
or by means of a meter. The meter
if preferred may be inserted in the
jack on the front of the transmitter;
alternatively, the output of the
rectifier is connected to the receiver-
control unit, and is automatically
connected to the operator’s head-
phones when transmitting.

The a.f. Choke in the screen
supply to the PA valves is used
for modulation purposes. As will
be seen later, when the apparatus is

AERIAL
SOCKET

J

Looking down onto the transmitter unit.  The buffer amplifier
is on the left of the screen and the PA tank coil is in the right-
hand corner at the back of the chassis.

is made also for monitoring the signal during trans-
mission, and °‘ netting ”’—that is, setting the trans-
mitter accurately on a given. frequency without
radiating a signal, by means of the receiver. All
control, except transmitter tuning, is performed
from the receiver unit.

Power for the apparatus may be obtained from a
vibrator or a rotary generator supply, from batteries
or from a small mains unit.

Transmitter Unit :—The transmitter utilizes the
popular ““ Clapp” VFO circuit, working always
at half the transmitter output frequency ; the circuit
constants have been designed so that each band occupies
the full 180° of dial spread. Originally the oscillator
was designed to work on the fundamental output
frequency, but when wires approaching a half wave-
length long were used as aerials, pulling of the oscillator
frequency occurred, presumably due to the trans-
mitter chassis being at high r.f. potential, despite
connection to earth. The oscillator is followed by
an untuned buffer amplifier, to further reduce any
likelihood of changes in the oscillator frequency when
adjustments are made to the last stage; the BA is
used also for keying, the key being inserted in the
cathode circuit. The following stage is the power
amplifier, and consists of two valves connected in
parallel. At the frequencies covered by this transmitter
the extra capacitance produced by paralleling the
valves is not serious and the two valves enable the
desired input of five watts to be easily achieved using
the same type of valve as is used in the earlier stages,
namely the 6AM6 or its equivalent. Alternatively,
should a 50-9, increase in power be desired, a pair
of 6AM5 valves may be substituted in this stage.

A further advantage of the paralle! connection in
preference to push-pull is that it allows a ““pi”” net-
work to be used for the tank (or anode) circuit, and
enables a wide range of aerial impedances to be catered
for and thus simplifying the provision of aerials. For
operation on the 3.5-Mc/s band approximately half
the anode coil is short-circuited, but this does not
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set in the ‘“send > condition, audio
output from the a.f. stages in the receiver-modulator
unit is connected to the screen end of this choke,
and modulation is applied to the screens. The choke
is fitted in the transmitter unit so that the trans-
mitter is complete in itself, and the required h.t.
voltages are applied to all stages if the unit is used
without the companion receiver-modulator.

The PA stage is provided with sufficient cathode
bias to protect the valves during keying ; the 100-Q
resistor, R,, maintains a fairly constant load on the
power supply with and without r.f. drive to the PA,
thus further minimizing the possibility of frequency
shift or “‘ chirp.” The resistor R, and capacitor C,,
in addition to providing bias for V,, serve also as a
filter for reducing key-clicks.

As will be described in more detail later, there are
three positions of the main operating control—*‘ Net,”
‘“Receive ”” and  Transmit.”” In the ‘‘ Net ” posi-
tion power is applied only to the oscillator valve in
the transmitter, while the receiver is also running,
enabling the transmitter to be set to zero-beat or
work alongside another signal. In the second (‘¢ Re-
ceive ) position, no h.t. power is applied to any stage

AERIAL TO

TRANSMITTER O—l S
1A
AERIAL N O——a j_

J"’
g
¢

C‘T RI
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of the transmitter, while in the ‘“ Send” position full
power is applied to all transmitter stages, the r.f.
section of the receiver is muted and the monitoring
facilities are automatically brought into circuit.
Modulation is applied also, but if telephony is not to
be transmitted the removal of the microphone plug
from its jack will ensure no modulation on the carrier.

The controls provided on the transmitter unit com-
prise : oscillator band selection and tuning, PA
anode-circuit band selection, and tuning for the
““pi” network. The two jacks visible on the front
panel are for the key and either headphones for
monitoring or connection of a d.c. milliammeter
to assist in tuning the transmitter. In practice it has
been found more convenient to use a 200-milliampere
r.f. meter in the aerial lead for tuning purposes, the
capacitors in the tank circuit being adjusted for
maximum aerial current. Power and audio connec-
tions between the transmitter and the receiver-control
units are made through multiway plugs and sockets
fitted at the backs of the units, while the aerial is
connected by a separate lead to the appropriate socket
on the receiver. All connections from the transmitter
(except the key) are made through the receiver to allow
switching to be controlled from that unit.

The transmitter described is complete in itself
for c.w. working, and may be so used in conjunction
with any receiver covering the appropriate frequencies.
The power consumption is of the order of 50 mA at
250 V h.t., while the heaters require 1.2A at 6V
(1.0 A if 6AM5s are substituted in the last stage for
greater power, when the h.t. consumption will be
approximately 60 mA.).

A small moving-coil microphone is suitable for use
with this apparatus, and an ex-government moving-
coil headphone receiver serves the purpose admirably,
being very sensitive as well as robust enough for use
in the field. The one used by the writer was modified
by cutting away the bakelite grill over the moving-coil
unit diaphragm, but leaving the heavy rubber earpiece

Fig. 2. Circuit diagram aof the receiver-modulator
Switching set for «“ Net '’ an the 3.5-Mc/s band.

flanges in place, as they protect the microphone if it
is dropped.

The dial of the oscillator tuning control may be
conveniently calibrated in kilocycles for each band,
and a note on a suggested procedure is contained in a
later paragraph. The calibration of the other controls
may be made to suit the individual constructor.
Receiver-modulator-control Unit :—In designing
the receiver the question of superheterodyne or
‘¢ straight ” receiver was thoroughly examined, bearing
in mind the need to receive c.w. and telephony signals,
and the desire to restrict the design to the use of the
6AMG6 type of valve in order to line up with the
transmitter. Also in the interests of space it was
desirable to limit the number of pre-a.f. stages,
since two audio frequency stages were necessary to
provide modulation for the transmitter.  Unless
sufficient signal frequency selectivity is provided the
superheterodyne is prone to interference from second-
channel signals, and provision has to be made for a
beat frequency oscillator (or for the second detector
to oscillate) to enable reception of c.w. to be carried
out. It was decided therefore to build the receiver on
the familiar t.r.f. circuit lines, with one stage of r.f.
amplification ahead of the detector, and two stages of
a.f. amplification following it. A further optional
stage has been provided to operate a small loudspeaker.

As in the transmitter the circuit constants have been
selected to spread each band over the entire 180° of
capacitor rotation. Detector oscillation is provided by
a cathode tap on the grid coil, and is controlled by the
screen potentiometer P, (see Fig. 2), while the r.f.
gain is adjusted by means of P,. Smooth regeneration
control is assured by arranging for the detector
to oscillate with a low screen voltage.

At first glance the functions of the several switches
shown may not be apparent, so the service performed
by each section will now be explained ; the references
are to Fig. 2. ]

S, is a six-pole three-way switch for net, receive
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and transmit and its principal functions have been
explained already, but in addition it changes over the
aerial when required from the receiver to the trans-
mitter.

The various parts of the switch performing these
functions are as follows :—

Sia 5 Aerial change-over, transmitter to receiver.

Siz; H.T. to receiver or to BA-PA stages of trans-

mitter,

Sic; H.T. to oscillator in transmitter in ‘* Net

and ‘“ Send ” positions.

Sip; Input to audio amplifier, from receiver or

microphone.

S;g; Connects output of a.f. stages to screen of

PA in transmitter for modulation purposes.

Sir; Selects output of receiver or monitor and

connects it to the headphones.

S, is the waveband selector, switching the coils
and padding capacitors in the grid circuits of the
r.f. and detector stages by means of S,, to S,,,.

In addition to the conditions that are set up at the
various positions of the two switches S, and S, the
presence or absence of the headphone plug in the jack
provided for it determines the connections to the out-
put valve in the receiver. Thus, with the plug not
inserted, the signal from S, is connected through the
jack contacts to the grid of V;, and at the same time
h.t. is applied to the plate and screen of this valve.
In order to avoid feedback from the loudspeaker into
the microphone during transmission, when headphones
are not used, the h.t. supply to V; is disconnected
by means of S, being taken from the line supplying
the r.f. and detector stages. Thus there is no moni-
toring facility during transmission when the loud-
speaker is being used for reception.

An examination of the circuit will show that during
transmission the a.f. choke in the screen of the PA
is shunted by the 33-k Q resistor R, in the anode circuit
of V,. This resistor is included to enable the receiver
to be used independently of the transmirtter if desired.
The resistor has no measurable effect on modulation.

Care should be exercised in wiring the receiver to
prevent instability being caused when "the detector
is oscillating, due to r.f. finding its way into the a.f.
stages. A certain amount of filtering is included, and
screened wires should be used for heaters and grid
leads of Vy,and V,.

As in the case of the transmitter, it makes for
convenient operation if the tuning scale is calibrated
in frequency.

Power Supplies :—The power supplies required
for the complete station are 2.4 A at 6 V, and 70 mA
at 250 V, and as stated earlier these may be obtained
from a small mains unit, or for portable operation
from batteries and a vibrator, or from a rotary generator.
As an example of the battery-loading that may be
expected, the writer uses a surplus rotary transformer
Type 47, which is obtainable at small cost. This unit
is designed to give 450 V out with an input of 9V,
but when run from a 6-V supply it provides exactly
250V when fully loaded by the transmitter-receiver
for a battery consumption of 4 A, Off load the voltage
rises to 350V only, so that with the components
specified there is no danger of breakdown if the
generator is switched on before the heaters are con-
nected. Very simple noise suppression has been found
to be sufficient, and the complete circuit of this unit is
shown in Fig. 3.

Construction :—No dertails of layout are given,
but provided the components are placed in approxi-
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mately the positions shown in the photographs, no
trouble should be encountered. If reasonably minia-
ture components are used there will be ample space for
wiring after all the components that are fitted to the
chassis have been mounted. All wiring should be
carried out in at least 20 s.w.g. wire to ensure rigidity
and care should be taken in making soldered joints to
avoid faults caused by vibration during transport.
The layout of the r.f. and detector stages in the
receiver should be arranged so that the wiring of the
two stages is of similar length.

In the original model the receiving tuning capacitors
C,;C, were ‘‘ manufactured ” from one miniature air-
spaced 100-pF variable’ capacitor (Polar Type C18-02)
by careful application of a small hacksaw ; the stator
plates are supported at both ends, and it was found
possible to divide the stator into two sections. A small
copper screen was then fitted to the capacitor to
provide screening between the two halves. Alterna-
tively a small two-gang capacitor could be used, such
as the Polar Type C28-142, 50450 pF.

As an aid to calibration of both units, a separate
200-pF variable capacitor was found to be invaluable.
A well-calibrated receiver is required also on which to
check the frequencies.

Transmitter Adjustment :—Havinz checked by
means of a suitable receiver that the oscillator is
wosking, S, should be set to ‘3.5 Mc/s” and this
band calibrated first. The external variable capacitor
should be connected in parallel with the tuning
capacitor C,, which should be set to maximum cap-
acitance. (The fixed capacitors C, and C, should be
omitted, and the trimmers C, and C; set to mid-
capacitance at this stage.) The oscillator may now be
tuned to the low frequency end of the band by means
of the external capacitor, remembering that the
oscillator is working at half the frequency of the
transmitter output—i.e. the low frequency end of the
““3.5-Mc/s 7 range lies at 1,750 kc/s. C; should
then be set to minimum capacitance and the frequency
of oscillation sought on the check receiver ; it should be
in the neighbourhood of 1,900 kc/s (half of 3,800 kc/s).
If it is too high the inductance of L, should be reduced
by removing a couple of turns, or wice versa if
too low and the procedure repeated until the range
1,750 to 1,900 ke/s is just covered by the 180-° rotation
of the tuning capacitor. The external capacitor
should now be replaced by a fixed capacitor of the
same value -+ 20pF; if means of measuring the
value to which the variable capacitor is set are not
available an idea of the capacitance may be obtained
from the amount the plates are in mesh. Final
adjustments to frequency are made on the trimmer C,.
This procedure should now be repeated for the
¢ 1.8-Mc/s  band, the oscillator in this case covering
the range from 900 to 1,000 kc/s, and the top end of

SOCKET 2
RECEIVES PLUG 2

Fig. 3. Schematic-circuit of rotary-generator power supply unit.
If a car battery is used the wiring should be arranged, if possible,
so that the h.t. negative line is also the " earthed ’’ lead of the
battery. The extra h.t. positive output (sockei 3) is provided so
that the transmitter may be used without the receiver if desired.
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advanced atout half way, with the
{ tuning set to a signal approximately
i in the middle of one of the ranges.
{ Fixed capacitors of the same value
as were determined for the detector
stage should be connected across the
r.f. grid coil, and the stage tuned by
means of the dust core slug in the
coil for maximum gain ; an increase
| in the noise level will also be noticed
when the stage is correctly tuned,
' and serves as an additional guide to
: the proper setting. This is
Cis repeated on the other band.
| Performance :—The units des-
| cribed have been used on several
occasions when operating portable
from sites near London. The trans-
mitter and receiver fit neatly into the
glove shelf of a small family car, and
| with a length of fine wire (of the order
of No. 34 s.w.g.) simply thrown into

then

The receiver-modulator-control unit has the r.f. coils on the left
and the a.f. and modulator components on the right. The tuning
capacitor occupies the centre position.

L, should be adjusted—i.e. the part not included in
the circuit when S, is set to 3.5 Mc/s—so that the
calibration on that band is unaffected. Final trimming
for this band (1.8 Mc/s) is of course made on C,.
A check should finally be made of the calibration on
the 3.5-Mc/s band in case it has been disturbed.

Having calibrated the oscillator the transmitter as
a whole should be tested into a dummy load. A
100- €, 3-W resistor may be connected in series with
a 200-mA r.f. meter between the aerial terminal and
the chassis and h.t. applied to all stages. The loading
controls C,, and S, should be set to approximately
mid-value for the band under test, and the anode
tuning capacitor C,, should be rotated until maximum
current is indicated in the ammeter. Experimental
changes in the loading capacitance followed by re-
adjustment of the anode condenser may be made in
order to obtain a higher value of current in the load.

The procedure described in this paragraph is
to be followed in tuning the transmitter when it is
connected to an aerial. Summarized it consists of :

Set VFO tuning to the desired frequency, with the
control switch S, on the receiver unit at either

‘Net” or “ Receive.”

Set the coarse load switch S, on the transmitter to
the mid-position for the appropriate band.

Apply h.t. to the transmitter (control switch to
““Send ) and rotate C,, to show maximum
aerial current.

Vary the valile of the loading capacitance (by C,;
and S.) and readjust C,,, until the absolute maxi-
mum aerial current is achieved.

Receiver Adjustment :—The method of setting
the detector tuning to cover the range required is
similar to that described for the transmitter, except
it is suggested that the oscillator of the transmitter
be used as the signal source, and the receiver adjusted
to it. (Also, of course, check that the detector is
oscillating on the fundamental frequency to be
received.)

With the detector circuit tuning comfortably over
the ranges 1,800 to 2,000 ke/s and 3,500 to 3,800 ke/s,
an aerial should be connected and the r.f. gain control
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a tree as the aerial, Telegraphy
contacts have been made with stations in all parts of
the British Isles and adjacent European countries, on
both the 1.8- and 3.5-Mc s amateur bands. Telephony
contacts at ranges up to 50 miles are easily atrainable
on 1.8 Mc/s, but the high power competition on 3.5
Mc/s renders telephony working on that band extremely
difficult.

In order to comply with the conditions of tht
amateur licence, means of measuring the transmitted
frequency must be available whenever a signal is
radiated. During operation, however, a general
check may be maintained by comparing the dial
readings of the transmitter and the receiver ; should
any discrepancy appear, the transmitter should not be
used until the cause of the disagreement has been
located and cleared.

LIST OF COMPONENTS
Transmitter Unit (Fig. 1)

Capacitors
1 50 pF variable
Cs 140 pF approx. (fixed plus trimmer)
Cy 170 pF approx. (fixed plus trimmer)
C4 Cf’)) CR: 1
Co C11,Cr2 S 0.001 pF
e Cis 100 pF ceramic
- 220 pF Silvered mica
Cios Cia 150 pF Silvered mica
Cis 500 pF variable
Cis 330 pF Silvered mica

Cqg 680 pF Silvered mica
C: 300 pF variable
(All capacitors 350 V  working)
Resistors
Ry, Ry, R¢ 22kQ, I W
R, 39k, 1W
R, 220 Q, } W
R; 10kQ, 1W
R; 100 Q, 3 W
Miscellaneous
AFC, 50 H 15 mA A.F. Choke
RFCy, 55 4 1.25 mH R.F. Choke. (Eddystone 1010)
1 Two-pole two-way rotary switch (wafer)
S, Two-pole six-way rotary switch (watfer)
D Germanium diode
IR Jack (closed circuit when plug rcmoved;
Bulgin type J12)
Js Jack (Buigin Type J11)
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List of Components—Continued.

Coil Details

L, lin diameter, 140 turns tapped at 47
turns from earth, 32 s.w.g. enamel close
wound. (222 uH, tap 53 uH)

L, 1}in diameter, 60 turns tapped at 20
turns from earth, 20 s.w.g. enamel close
wound. (62 pH total)

L, 2 turns on aerial end of same former as L,

Valves

Vi, Vo, Vy, V. 6AMS6 (EF91, Z77 etc.)

Receiver-Modulator Unit (Fig. 2)

Capacitors

Cy,, G, 122 pF approx. (see text)
2, Cg 200 pF approx. (see text)
35 Cy 2 x 40 pF variable (see text)

Cy 220 pF Silvered mica

Cs 0.001 uF

Ce C11 47 pF Silvered mica

Cro 100 pF

Cio 8 uF Electrolytic

C13, C14, CIS 0.1 #F

Cis 2 uF Electrolytic

Cis 0.01 uF

Ci7, Cos 50 uF 12 V working

Cgo 0.5 ,LLF

Ch 0.05 uF

(All 350 V working, except where stated)

I esistors

K, 150 Q, } Watt
R, 47kQ, 1 W
R; . 1MQ, I} W
Ry 220kQ, 1 W
Rg 100kQ, 1 W
Rg 56 kQ, 1 W
R7 Ris, Ry 220 k0, } W
Rgq, Ry, Ryg 4.6kQ, } W
9> Rig 220 Q, 1 W

Ryg 33kQ, 1 W
Ry, 820 Q, + W -
P,, P, 500 kQ potentiometer 3 W
Miscellaneous
RFCI1, RFC2 1.25 mH R.F. choke (Eddystone 1010)
S, Six-pole three-way rotary switch (wafer)
S, Four-pole two-way rotary switch (wafer)
I: Jack (closed circuit when plug removed ;
Bulgin Type J12)
Js Jack (multi-circuit; Bulgin Type J20)
Ty Microphone transformer to suit micro-
phone used
T, Pentode output transformer
~
Coil Details
1 3 Turns ., {Wound on same
L, 26 Turns (8.6 pH)J _former (3.5 Mc/s)
L, 6 Turns Wound on same
Ly 70 Turns (37.6 pH) Jformer (1.8 Mc/s)

(All close wound with 32 s.w.g. enamel wire on 0.3-in
former. Neosid Coil Former Type 5,000/6E, with iron
dust core Drg 500. Top Plate Drg 5001 and Screening
Can DTV 2)

Valves
Vi, Vo, V3, V,  6AMG6 (EF91, Z77 etc.)
Vs 6AMS5 (EL91, etc.)

Six-Volt Power Unit (Fig.3)

Capacitors

C1, Co 0.5 «F 150 V Wkg.

Cs, Cy 0.1 F 350 V Wkg.

Cs 4 uF 350 V Wkg.

Cq 16 uF 350 V Wkg.

Miscellaneous

AFC 20 H. 70 mA A.F. choke

RT Rotary transformer 6V ; 250 V70 mA
(ex A.M. Type 47) -

S1, S, Single-pole on-off toggle switch

New Wire Siripper

CUTTING and removing up to one inch of the in-
sulation from flex or single conductors is performed by
this wire stripper, which is operated in one hand, without
the necessity of gripping the wire in any way.

Each of the cutting faces has a keyhole-shaped aperture.
When in the receiving position the two holes are aligned
and the slots diametrically opposed. Pressure on the
hand-grips makes the jaws slide apart, thus cutting the
insulation and forcing the wire into the slots. Further
pressure opens the jaws and forces the cut insulation from
the end of the wire.

This wire stripper, which was designed by Norman E.
Haley, of Cambridge, was recently shown to viewers in
the B.B.C. television programme *Inventors’ Club.” It
is understood that arrangements are being made for its
‘nanufacture,

“Modernizing the Wireless World

Television Receiver >: A Correction
An error in a valve type number occurred in the articles
in the May, June and July issues dealing with the time-

bases. The frame output valve V, was given as type
EL42; it should be EL41.
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Band 1 Colour Television

Vacant Space for an Independent Chrominance Signal?

ONE of the fundamental difficulties about the Ameri-
can N.T.S.C. colour television system which may go
against its adoption in this country is that the colour
signal is transmitted within the same band as the
brightness signal (which provides the black-and-
white picture for ordinary receivers). The system is
designed to prevent this colour signal from getting
through on to the monochrome picture, but neverthe-
less it seems there is still a possibility of a slight
interference pattern being produced on the screens
of existing sets.

A way of overcoming the trouble would be to trans-
mit the colour signal separately in another channel
where it could cause no interference—an expedient
which the B.B.C. are already considering for this
country. The problem of finding a suitable channel is
another matter, but there is one possibility which arises
in connection with the new London station to be
built at Crystal Palace.

This station is being designed for double-sideband
operation, like the present London transmitter, or for
vestigial-sideband operation like the other British
stations. When it goes on the air in about two years’
time it will presumably radiate a double-sideband
signal to cater for the double-sideband receivers still
in use in the London area. Eventually, however,
when these sets fall out of use, the transmitter can be
put on to vestigial-sideband operation. This means
that the upper sideband of the transmission will be
partially suppressed and as a result there will be a gap
left in the 41-68 Mc/s band approximately 2Mc/s
wide. It is this gap which could be used to accom-
modate the colour signal—which, in the N.T.S.C.
system, only requires a bandwidth of just over 1 Mc/s.

Thus,-with this colour signal and the existing monc-
chrome signal a completely compatible colour trans-

mission could be made available in the London area
within the 6-Mc/s channel at present occupied by
Alexandra Palace. No interference patterns wouid be
produced on existing black-and-white receivers, and
it is probable that the arrangement would make for
somewhat simpler and less critical transmitters and
receivers than will be necessary on the proposed
American system. If the colour signal were trans-
mitted from Crystal Palace it would, of course, serve
only the London area. There is, however, the pos-
sibility that it could be “piped” around the country
and radiated on the same frequency from other stations
in the television network. The only problem then
would be to prevent beats between the colour signals
of adjacent transmitters, but no doubt this could be
overcome by synchronizing the carrier frequencies.
A somewhat similar suggestion has been made in
America by P. Raibourn in a booklet issued by the
Hollywood station KTLA (see Tele-Tech, January,
1953). It is described as “adjacent-channel colour
television ” and the main idea is to develop colour tele-
vision without affecting the market for black-and-
white receivers. By using the Lawrence colour c.r.
tube in all receivers, says Mr. Raibourn, it should be
possible to design a standardized chassis for both
monochrome and colour sets. (The Lawrence tube
being “a black-and-white picture tube with colour
elements added.”) Conversion of a monochrome set
to colour would then be possible by inserting an extra
chassis to receive the adjacent-channel colour signal—
at an estimated cost of not more than 50 dollars.
On the question of interference from the colour
signal, Mr. Raibourn suggests that this could be
avoided by seeing that the carrier frequency of the
colour signal is spaced from the monochrome carrier
by an odd multiple of half the line scanning frequency.

CRYSTAL

AS already forccast in our September issue (page 411),
the new London television transmitter at Crystal Palace
will be very different in design from the last high-power
station built at Wenvoe. It will, as suggested, have a self-
supporting mast (actually 640ft high) and a dual arrange-
ment of two vision transmitters and two sound trans-
mitters. These will be operated together to give greater
reliability in much the same way as the twin Third Pro-
gramme transmitters at Daventry. The power, however,
will be somewhat lower than was originally thought. Each
of the vision transmitters will have an output of 15 kW,
making a total of 30 kW, while the sound transmitters will
have outputs of 4.5kW each. However, the station will
have a high-gain aerial system, as predicted, and this will
give it an effective radiated power (on vision) of approxi-
mately 250 kW-—considerably higher than the 34 kW
e.r.p. of Alexandra Palace and the 100kW e.r.p. of the
regional high-power stations. Provision is being made
for raising the power still further if needed later on.

WIRELESS WORLD, DECEMBER 1953

PALACE

www americanradiohistorv com

TRANSMITTER

According to the B.B.C., this higher e.r.p. will not
greatly increase the area already served by Alexandra
Palace, but it will give a much stronger and therefore more
interference-free signal in those parts of London where the
level of interference is high. They also say that it will
greatly improve the service along the south coast.

The transmitters, which are being built by Marconi’s,
will operate on the same Vision and sound frequencies as
Alexandra Palace. The vision transmitters will be made
to a standardized design based on a new type of tetrode
valve, giving greater simplicity and smaller physical size.
They will occupy only about a quarter of the floor space of
those at Alexandra Palace and Holme Moss and about half
the floor space of those at Kirk o’Shotts and Wenvoe.
As mentioned above, they will be capable of radiating
either a double-sideband signal or a vestigial-sideband
signal, as may be required. The two sound transmitters
will not be standardized types but designed specially to
meet the B.B.C.’s requirements.
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Point Contact Germanium

Rectifiers

(Concluded from p. 514 of the previous issue)

Principles of Operation and Their Relation to Performance and Reliability

By R. T. LOVELOCK,*AM.LEE.

THE impedance of a germanium rectifier varies
rapidly when the frequency exceeds a certain critical
region, and for a given construction and physical con-
figuration, the greater the “turn-over” voltage the
lower the critical frequency region above which this
rapid variation occurs. As a crude picture, which will
enable a qualitative picture of the phenomenon to be
given, one may visualize the junction barrier to be a
successive series of germanium layers, each containing
a little less acceptor impurity as one progresses from
p to n type material. When current is passed in the
forward direction the conductivity of these layers is
increased by the presence of positive holes originating
in the p material, and it is the presence of these holes
in the junction which decreases its resistance and
allows such a large forward current to flow. The holes
are not generated in the junction, but flow into it
from the p material at a finite velocity, and in conse-
quence there is a delay between the application of for-
ward voltage and the fall of resistance to its final low
value., The lower the breakdown voltage of the junc-
tion the greater the impurity concentration and the
thinner the barrier. Hence in these thinner barriers
the distance to be traversed by the holes is less, and
the critical frequency at which periodic time becomes
comparable with delay is higher. It is when the
periodic time of an applied sinusoidal voltage has
become comparable with the delay time that the barrier
never has time to fall to its minimum value of imped-
ance, with consequent rise in equivalent forward
impedance and fall of rectification efficiency.

Once the barrier layer is permeated with holes, and
its resistance has fallen, removal of the forward poten-
tial does not obliterate the holes, but only ceases to
replenish them as they are neutralized by free elec-
trons. The density of holes during maintenance of
forward potential is an equilibrium between the rate
of arrival from the p material, and the rate of decay
in the barrier; upon removal of forward potential they
cease to arrive, but only slowly decay in density.
Hence, upon removal of forward voltage there is
a delay before the resistance of the junction rises to
normal value, and when this delay becomes an appre-
ciable fraction of the periodic time of a sinusoidal
input voltage, it will cause a fall of equivalent reverse
impedance. In commercial rectifiers the rate of decay
is slower than the rate of penetration, and in conse-
quence the frequency at which reverse resistance com-~
mences to fall is lower than that at which forward
resistance commences to rise. Fall of reverse resist-
ance causes fall of equivalent damping resistance im-
posed across g resonant driving circuit. Variation of
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rectification efficiency and damping resistance for a
typical rectifier type is shown in Figs. 7 and 8.

In addition to the stray capacitance shunting the
rectifier, due to leads, etc., there will be a quadrature
component of current with leading power-factor, due
to the mechanism of conduction within the junction.
This component simulates a shunt capacitance, but the
effective value of capacitance is frequency-dependent
due to the delay in response just considered.

The theoretical variation may be calculated for a
junction-type rectifier, and this variation is plotted in
Fig. 9. The observed variation in point-contact recti-
fiers follows this theoretical law fairly closely, but it
must be remembered that to obtain the total effective
capacitance of the rectifier in its circuit the constant
capacitance due to constructional strays must be added
to this variable component. The capacitance plotted
in the figure is that for zero applied potential: as in-
creasing values of forward potential are applied to the
junction, effective capacitance increases rapidly, but the
increase on point-contact rectifiers is not so rapid as
that for the junction, first because the full value of
forward potential does not appear across the junction
due to the presence of appreciable impedance in series
with it, and secondly because as capacitance rises and
impedance falls, the effect of the resistive component
in series with it causes an increasing modification to
the effective value. With increase of reverse voltage
the effective capacitance falls, and observed variation
is approzimately equal to the theoretical value. When
driven in a circuit by a sinusoidal voltage, it is evident
that the effective capacitance is varying continuously
throughout the cycle, and the effect is difficult to cal-
culate; it is wise to measure the effective value of
capacitance in the circuit to be used under various
conditions of drive, and to use the observed values
for calculation of performance.

Variations Between Samples.—If a batch of ger-
manium rectifiers, all of the same nominal type be
measured, it will be found that the impedance varies
appreciably between the individual rectifiers. The
problem in circuit design is to know the limits of this
variation so that due allowance may be made for it.
When calculating the spread of any parameter, it is
always convenient to express it in terms of the “nor-
mal error distribution,” a curve which is expressed in
terms of two parameters and one variable. One para-
meter is the ‘“mean value” and the other 1is the
“standard deviation ”; the variable is deviation from
the mean value, and for the normal curve approxi-
mately two-thirds of the batch will lie symmetrically
within one standard deviation of the mean, approxi~
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mately 95 per cent will lie within two standard
deviations of it, and an insignificant fraction will lie
more than three standard deviations away. Even when
the observed distribution does not conform to this
law, it is often possible to “distort™ the variable so
that when plotted against the distorted scale it is
“normal.”

The reverse current at a particular voltage is not
distributed according to this law, but if the logarithm
of the current be taken it will be found to follow the
normal form. In Fig. 10 the distribution of current
at —50 volts is shown for a popular type of rectifier,
and the current scale is logarithmic to normalize the
distribution. This particular rectifier specification states
a maximum value of 1 mA above which the current may
not rise, and in production those few with larger cur-
rents are rejected. Another type of rectifier for use where
the highest reverse impedance is important is supplied
by selecting from the batch all rectifiers with currents
less than 100 #A, and in consequence, although the
overall distribution is as shown.by the whole curve in-
cluding the dotted tails, only those shown within the
shaded portion will be supplied against orders for the
one type. Hence the distribution of this type becomes
a “curtailed log-normal curve.”

If a series of rectifiers be selected with identical
current at — 50 volts, the current at another voltage
(say — 10) will not be identical for all rectifiers, but will
be distributed in a log-normal curve. In consesquence,
if the distribution of current at — 10 be plotted for all
rectifiers within the shaded area in the figure, the dis-
tribution will not be a sharply curtailed curve, but one
with less sharply falling extremities, as shown by the
second shaded curve in the figure. The distribution
of forward current at low values less than 0.5 mA will
also be found log-normal, while that at high values
greater than 5mA will be found normal when plotted
directly against current. At intermediate values no
simple distortion of scale can be found to ease calcula-
tion.

The “turn-over” voltage is also normally distri-
buted when plotted directly against voltage, and for
a given average value of mean, the smaller the standard
deviation the more consistent the rectifier. In fact this
statistic will be found a good measure of consistency
in the product, and if the standard deviation is less
than 10 per cent of the mean value, the product is very
good.

The low-frequency capacitance has a distribution
with a long tail extending into high values, and it is
good practice to curtail this distribution by rejecting
all rectifiers with a capacitance greater than twice the
mean value: it is possible by careful control of manu-
facturing processes to ensure that the quantity so re-
jected is less than 10 per cent of the whole.

The distribution of rectified current is found to be
approximately normal if measured under a selected
circuit condition, and it is good practice to reject the
very small quantity found to be more than 2db, down
on the mean value.

Non-Cyclic Variation (Instability). As a quite separate
issue to the cyclic variation of impedance, due to
variation of temperature, some rectifiers exhibit a dis-
tressing arbitrary variation for no obvious reason, and
the object of the manufacturer should be to reduce to
a minimum all such effects. By far the commonest
cause of such variation is the ingress of moisture to
the rectification area, and the result of moisture within
the rectifier is always to cause a large and semi-per-
manent deterioration. A good rectifier design seals the
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rectification surface against ingress of moisture from
the atmesphere and prevents the sealing of moisture
into the unit during manufacture. If it is desired to
test for this fault, it will be found that repeated
temperature cycles will cause deterioration if moisture
has been sealed into the unit, while repeated cycling
in a humidity chamber will show a similar effect if
the sealing against the atmospheric humidity is faulty.
In a good design no appreciable trouble will be found
due to this fault. ) .

The major effect of a rectifier seal which is faulty is
to cause a long-term increase of reverse current which
may take several months to occur in the English
atmosphere, but which will eventually increase the
value to several times the original figure. In addition
to this effect, some rectifiers show a short-term varia-
tion of reverse current which is not thoroughly under-
stood at the moment. It is thought, however, that this
short term variation may well be a secondary effect of
moisture present within the rectifier casing, either
through being sealed-in during manufacture, or
through leaking-in through a faulty seal. This short-
term variation may be detected by either of two simple
tests. If a given value of reverse voltage within the
rating of the rectifier be applied for a period and the
reverse current plotted against time, a fault will be
indicated by a continuous drift of current. A second
method of test is to apply for some minutes a fixed
value of reverse voltage, then apply for one second
approximately five times this voltage (still within the
rating) and then return to the original value of voltage,
a faulty rectifier will show an excessive change of
current at the low voltage as a result of applying the
high voltage. Care must be taken when applying
cither of these tests not to be misled by the small
change of current which normally occurs due to the
heating of the rectifier.

Either of the above tests may be interpreted as a
percentage variation of reverse current, the first as a
percentage of the final value attained, the second as a
percentage of the initial value before application of the
higher voltage. If variation be examined over various
periods of time with a fixed potential applied, it will
be found that there is no correlation between varia-
tion over the first second of application and normal
circuit performance; it will also be found that varia-
tion over a period of several days will be difficult to
interpret. In practice a convenient period has proved
to be one minute, and excellent correlation has been
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found between the drift over the period five to sixty
seconds and the variation resulting from applying the
higher voltage pulse for one second. In attempting to
interpret either of these tests, it will be found that a
few rectifiers will always exhibit a small amount of
drift, and the best method of evaluating the results is
to examine the “distribution” of the percentage varia-
tion. The number of rectifiers exhibiting more than
50 per cent variation should be negligible, certainly
less than 1 per cent of the total, and such should be
neglected in plotting distribution, as rectifiers with a
definite fault, and not members of a normal batch.
The distribution plotted against the percentage varia-
tion is symmetrical about zero in the case of a good
batch of rectifiers, but is much more sharply peaked
than the “normal law.” If, however, the distribution
be plotted against an angle which has a sine equal in
value to the square-root of the percentage divided by
one hundred, positive variations being plotted as posi-
tive angles and negative variations as negative angles,
a good batch of rectifiers will be found to follow the
normal law with a standard deviation less than ten
degrees of arc, but a faulty batch will be found to have
a much wider curve than this, quite often having an
unsymmetrical tail extending into the positive rsgion.
Typical curves are shown in Fig. 11.

Other faults besides humidity will give the type of
instability described above, but these are mainly faults
of manufacture which are not likely to be met to-day.
Whatever the cause of faults, if a given type of recti-
fiier will stand repeated cycling in an oven between
20° C and 85° C, repeated 24-hour cycles between
20°C and 55°C in an atmosphere with relative
humidity always greater than 95 per cent, and will
show a standard deviation less than ten degrees
of arc when tested for sixty-seconds drift of reverse
current, it may be used with confidence and will give
reliable service. The only other cause of failure during
life will be electrical overloading, and, providing
it is operated within the rating shown to be safe by
the manufacturer’s quality control checks, this is not
likely to occur.

The object of this article is to point out the variation
with temperature and frequency natural to the ger-
manium rectifier, and the nature of faults' to which it
may be heir; the concentration on the black side of the
picture should not be taken as an indication that it is
an undesirable component, but as a guide to choose
the good examples of design which are available.
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Ringing-Choke EHLT. Unit

Inexpensive 2.5-kV Supply

THE ringing-choke method of e.h.t. generation has
been used fairly extensively for voltages in excess of
5 KV but, so far, little use has been made of the method
in the range of 2-3 kV—the voltage required for opera-
tion of the 6-in surplus c.r. tubes at present used exten-
sively for inexpensive television receivers. Since prac-
tically all these receivers utilise push-pull line deflec-
tion, this means that whatever saw-tooth generator is
used, there is a positive-going saw-tooth voltage of
100-200 volts amplitude available for input to a ring-
ing-choke system. The method also provides a use
for the “high cycle ” smoothing chokes or e.h.t. trans-
formers to be found in many ex-Government units
which form the basis of many such TV receivers.

The circuit described here has proved capable of
providing 2.5kV at 250 A from an h.t. supply of 350
volts at 10mA. The regulation is good, the circuit is
extremely reliable and offers the following advantages
over other methods of eh.t. generation of this
voltage : —

(1) the initial cost is small;

(ii) no extensive screening is needed;

(iii) the circuit is non-lethal.

The basic circuit is shown in Fig. 1. The saw-tooth
voltage injected at A provides auto-bias for the SP6l,
which draws a steadily increasing anode current as
the saw-tooth voltage approaches its maximum. The
fly-back carries the grid to cut-off (and beyond) with
the result that a high back em.f. is generated at the
anode as the current in the choke decays. This
voltage is rectified by the diode and the smoothed
output appears at B. The diode rectifier may be
either an EYS1 with its heater supplied from an extra
winding on the choke, or a surplus VU120 may be
used with a separate mains winding to supply its
heater (this winding must be insulated for 2.5kV).
There are only two critical points in the design—the
choke and the initial adjustment procedure.

The Choke—To avoid insulation-breakdown
troubles the choke must be of multi-layer construc-
PoSawToorH Fig. 1. C h Iy

ig. 1. ircuit of e.h.t. su unit
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tion with paper insulation every few hundred turns.
The inductance should lie between 0.1 H and 0.9 H—
the optimum values being between 0.18 H and 0.24 H
for maximum efficiency. Two methods of making this
choke are available. First, the choke can be wound
on a i-in diameter wooden former having a winding
length of 1¢in (the wooden spool on which the neces-
sary +1b of 38 gauge enamelled wire is purchased
makes an excellent former). 7,200 turns are required
with paper insulation interleaved every 600 turns—no
great care is needed in winding so long as the wind-
For the EYSI an extra
winding of 20 turns of 24 d.c.c. wire should be wound
outside the primary—with a substantial waxed-paper
insulation between the two separate windings.

An alternative method is to adapt the “ high cycle”
e.h.t. transformer or smoothing chokes from an ex-
Government unit. In all cases, the modification is
the same—simply remove the iron core from the com-
ponent. If an EYS1 is to be used an extra heater
winding must then be added. Three typical modifi-
cations will serve as examples :—

(i) Indicator Unit Type 182A : smoothing choke,
with core removed, inductance 0.19H; add 16-turn
EY51 heater winding if required.

(i) 1355 Receiver Unit: e.h.t. transformer with
core removed and old heater winding removed and
primary winding ignored; secondary inductance
0.81H; add 30-turn EY51 heater winding if required.

(iif) 1355 Receiver Unit: smoothing chokes, with
cores removed, both chokes in series, inductance
0.15 H; not advised for EY51 operation owing to low
value of inductance, which limits maximum e.h.t.
voltage available to 2.3kV.

Setting Up Procedure

Care is neceded when making the initial circuit ad-
justments, otherwise, with auto-bias on the SP61 and
a 350-volt anode supply, the valve may be severely
over-run. Insert a milliammeter of range about
0-20 mA in the cathode lead of the SP61 and set
the potentiometer to supply maximum available saw-
tooth voltage to the valve. Upon switching on, the

POTERTIOMLTER ROTATION

Fig. 2. Relgtion between saw-tooth drive and output
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Fig. 3. Typical reguiation curve.

working current should be 8mA or less—little or no
e.h.t. may be generated at this setting. Now rotate
the potentiometer slowly, watching the cathode cur-
rent reading while doing so—the current should not
be allowed beyond 15mA and before this figure is
reached the maximum e.h.t. point should be attained
(indicated by minimum size of raster, electrostatic
voltmeter, or 0-1 mA milliammeter with 10-M¢ resis-
tor in series across output terminals). Check anode
current is between 5mA and 15mA at optimum e.h.t.
setting, no further adjustment is required and the
cathode-current meter may be removed. If an EYSI]

is used the heater colour should be observed during
this setting-up operation and the heater winding on
the choke adjusted to give correct colour.

Fig. 2 shows a typical graph relating input current,
and output voltage to the potentiometer setting.

The component layout is in no way critical, though
the choke should be situated on the opposite side of
the chassis to the c.r. tube—but spaced about %in
from the chassis to avoid eddy-current losses. No
other screening precautions are necessary and no
interference with other TV or radio equipment
operating in the same room has been experienced.
The SP61 may be replaced by either an EF50 or
EF54—they all give almost identical results. The
circuit presents a negligible load on the saw-tooth
generator—or its amplifier, the most suitable connec-
tion point being the “low” h.t. side of the line-
deflector plate coupling capacitor which has correct
phase (positive-going saw-tooth).

Most samples of the three suggested valve types
will operate satisfactorily at the 2.5-kV level, but
interna] flash-over occurs beyond 3kV and for this
reason it is not advisable to attempt to get more than
2.5kV with the suggested valves.

Fig. 3 shows typical output graph using an SPé61.

SWEDISIHT RECORD (HANGER

A Novel Design with Automatic Stylus Selection

THE completely foolproof record changer has yet to be
built, but a further step towards that ideal has been
taken in the Luxor RT mechanism by coupling the
speed-selecting control mechanically to the pickup head,
so that the correct stylus is always automatically asso-
ciated with any of the available turntable speeds of 334,
45 or 78 r.p.m. It is, of course, still possible to select
the wrong speed (and stylus) for a given record, but the
pitch will instantly proclaim the error, which can be
quickly remedied. In a conventional record changer the
use of the right speed but the wrong stylus may well
escape detection by an uncritical listener until damage
has been done either to the stylus or the groove wall.

Another interesting feature of this mechanism is that
it will take any size of record below 30cm (“12 inch ™)
and is not tied to any series of conventional sizes. The
method of finding the starting groove is the same in all

Luxor RT automatic record
changer and (right) pickup head
showing ““feeler '’ roller and
stylus selecting mechanism.

cases. First the tone arm moves to the centre of the
record where it is lowered on to a tyred roller in the
pickup head. The bearings of this roller are aligned
so that there is a force tending to move the tone arm
outwards. When the roller “feels” the edge of the
record, it drops the arm a short distance on to the edge
of the record, automatically retracts, and allows the
stylus to find the lead-in groove by the normal inward
resultant of the frictional drag.

The tone arm is frictionally coupled to the record-
changing mechanism and no damage or maladjustment
can result from mishandling during operation. Other
safeguards include an interlock to prevent operation of
the speed-change selector, except when the mechanism
is stopped and the tone arm is locked in its starting posi-
tion on its rest.

The makers are Luxor Radio A.B., Motala, Sweden.

Transmitting Valve Data

AS a companion volume to the first part of their valve
manual, which covered Osram receiving valves and
cathode ray tubes, G.E.C, have now issued Part 2 on
transmitting and industrial valves, The types included
are for operation at frequencies ranging
from a.f. to 9,500 Mc/s and for power
outputs up to 400kW. Among- the
smaller valves is the familiar KT66,
which, as a transmitting type, has the
extra distinction of being described as a
“ convection cooled ” tetrode, Full tech-
nical data and characteristic curves are
given on current types and tabulated in-
formation on maintenance types. In
addition there are sections on the design
of r.f. amplifiers and oscillators, on the
interpretation of ratings and on operat-
ing precautions, The book can be
obtained through radio dealers at 10s
or from G.E.C., Magnet House, Kings-
way, London, W.C.2, at 10s 9d by post.
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"R.T. Insurance

Television Maintenance Schemes

FORMED as an offshoot of the Radio and Television Retailers’ Associa-
tion in 1950, Telesurance, Ltd., was the first organization to provide
an insurance and maintenance scheme covering the replacement of
defective cathode-ray tubes in television receivers. Although the secretary
of R.T.R.A. (H. A. Curtis) was the originator of the scheme and is in fact a
director of Telesurance, Ltd. (37, Fitzroy Street, London, W.1), the two
concerns are now operated independently.

Two maintenance contracts and insurance schemes (operated through
R.T.R.A. dealers) arc provided by Telesurance; one for receivers up o two
years old and the other for new sets. Both provide for the free replace-
ment and fitting of all defective parts (including the cr.t.) and insurance
against fire, burglary or accidental damage, but the scheme for new sets
also provides for the replacement of the cr.t. after three years, The
premiums vary, of course, according to the size of tube and the age of the
set. Under the first-mentioned scheme the annual premium for the smallest
tubes (9in and 10in) varies from £6 for new sets to £8 5s for receivers over
one year and not more than two years old, For sets with 16in tubes or
projection models it varies from £8 15s to £12 according to the age of the
set. The annual premiums in the assurance plan providing for the replace-
ment of the c.r.t, after three years, range from £9 10s for a %in tube to £15
for 16in tubes. For projection models the premium is 10 guineas.

Since the introduction of the R.T.R.A. insurance scheme, a number of
concerns have started operating maintenance schemes directly with the
public. Various types of maintenance contract are provided, most of them
for a duration of three years, which in some cases are renewable.

Some of the contracts cover only the replacement of the tube for as low a
premium as £3 per annum, irrespective of the tube size. Others are fully
comprehensive and prov.de for the complete maintenance of the receiver
including the free replacement of all defective components, valves and the
cathode-ray tube. These comprehensive schemes have a graduated scale
of premiums according to the size of the c.r.t. In one instance, the annual
premium varies from £6 15s for a 9in tube to £10 2s for 16in tubes. The
premium for projection sets in this case is £10 10s.

The premiums quoted are irrespective of the age of the receiver, provided
it is working to the satisfaction of the company’s inspector, Most of the
companies also provide a scheme for new receivers at a considerably reduced
premium. Unlike the R.'T.R.A. scheme these contracts do not cover loss or
damage caused by fire or burglary, or damage by external means.

The details given in this note are based on information obtained from
four companies operating in the London television service area: Television
Mainstal (London), Ltd., Television Insurance and Maintenance Co., Ltd,
K. L. Television services, Ltd., and King’s (Fulham).
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MELBOURNE TECHNICAL COLLEGE.—This photograph, one of a
series sent by the principal, R. R. Mackay, gives some idea of the facilities pro-
vided for studen:s at the M.T.C. in Victoria, Australia. Some of the s'udents
are here shown operating television studio equipment installed in the College.
The camera, incidentally, was provided by Pye, of Cambridge.
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Sound amplification s only as good
as the equipment can make it.
Through TRIX inswmllations it a/-
wways sounds good—for TRIX have
pioneered the development of equip-
ment for taithful reproduction and
equally faithful service. The most
comprehensive range of amplifiers,
microphones and accessories, inchud-
ing the examples below, is at vour
disposal. Please ask far specifications.
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RGA 3/633. Combines amplifier
with radio and 3-speed changer.

Model T.635.
NEW 30-watt Amplifier
and Baitery operation.
Bass

for A.C.
Inputs for 2 mks and gram.
and treble tonme controls,

Tottenham Court Road,
MUSeum 5817
Trixadio Wesdo London

Maple Piace,
London. W.1.
Telegrams ;
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RANDOM RADIATIONS

By “DIALLIST”
Metre-Wave Oddities

WHAT UNPREDICTABLE THINGS the
metre waves are! I've lately been
collecting instances in my own
locality of the queer behaviour of the
television transmissions from the
Alexandra Palace. Here’s the first
Two pairs of semi-detached houses,
close together, all 450 feet above sea
level, surrounding ground open. The
owners of Nos. 1, 2 and 4 all obtain
good reception with indoor aerials.
Hence, when the owner of No. 3
recently bought a television set he
had no hesitation about having one
too. But it just would not work, an
excessive amount of “contrast”
being needed to obtain even a poor,
jittery picture. Was his set less sensi-
-tive than the others? That was soon
tested by temporarily swopping over
No. 4’s set and -his. His worked
beautifully in No. 4’s house; No. 4’s
set gave a poor performance on
No. 3’s indoor aerial, though it was
of# the same type and properly
installed. No. 3, then, has had to
put up an H-type aerial on a chimney
stack to achieve results as good as
those his neighbours get with quite
simple indoor affairs. No one has
discovered why.

Here, Yes ; There, No

Then, there is one small area in
the little town in which I live (this is
about 22 miles from Alexandra
Palace, by the way) in which there is
a much poorer signal than anywhere
else. Nothing has so far been found
to account for this state of affairs.

" The area is not in a hollow, nor is it
surrounded by tall buildings. Actu-
ally, it is at the end of the town which
lies nearest to the Alexandra Palace;
yet it is quite a business to get a good
picture there. Those two examples
are concerned with houses or areas in
which the signal is abnormally poor.
My third is of precisely the opposite
kind of conditions. I know one house
standing in the lowest-lying part of
the town in which the TV signals are
better received than in any of the
many neighbouring houses on the
same level; better, in fact, than in the
majority of those on sites from fifty
to a hundred feet higher. It is actu-
ally the only house within a consider-
able radius in which an indoor aerial
gives very satisfactory results. Such
aerials have been tried in not a few
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of the others and found to be

inadequate.

Let Loose the Dogs of Law?

WRITING with reference to what
I’ve had to say recently about motor-
car interference with TV reception,
a lawyer reader makes a rather horri-
fying suggestion. “Looking at the
problem dispassionately and from
the purely legal angle,” he mused,
“it can only be a matter of time
before some sufficiently wrathful
viewer gets a Legal Aid Certificate
and sues his un-neighbourly neigh-
bour for damages and injunction for
his interference with television recep-
tion, basing his claim on ‘ Nuisance’
r ‘Trespass’ or both.” I have, as
you know, little sympathy for the
“unsuppressed ” motorist, but I hope
that this is a jest rather than a
genuine view of the legal position.
The possibilities are too awful to
contemplate. One sees the Courts
submerged by a mighty flood of
suits, for there is no knowing where
it would stop. Could Brown sue
Robinson on the grounds of inter-
ference from his “fridge,” Robinson
counterclaiming that Brown’s TV set
caused interference with his radio
reception?  Smith has reason to
believe that his “ghosts ” have their
origin in Jones’s steel-framed home;

has he a case? Has Jones legal legs
to stand on if he bases a counter-
claim on the blue-chinned Smith’s
not infrequent use of a radiating
electric razor before dining out of an
evening? Is the pilot of the ’plane
which causes flutter fair legal game?
And what of the Central Electricity
Board and its far-flung grid? I wait
anxiously for enlightenment.

Stands, Catalogues and
Things

IN THE OCTOBER issue of Wireless
World a correspondent (S. Pearce)
made some points which I hope will
have the very particular attention of
our manufacturers of radio, television
and other -electronic gear. Having
been unlucky enough to injure a foot
on my way home from the first day
of this year’s Earls Court show, I
was able to make only one visit in-
stead of my wusual two or three.
When I came to think over what I'd
seen in seven hours spent in that vast
hall T realized how much time I had
wasted in digging out what was new
from beneath the overburden of
things already familiar. The official
catalogue did little to fill in the gaps;
in fact, if it hadn’t been for W.W.s
excellent reports, I should have
missed a good few notable new
things. The manufacturers’ position
is, one realizes, by no means an easy
one. The great majority of those
who look at their stands will be
ordinary non-technical folk, either
“ eye-shopping ” or bent on selecting
their new sound or television receivers

lLicFP “WIRELESS WORLD” PUBLICATIONS
TECHNICAL BOOKS Net By
Price Post
GUIDE TO BROADCASTING STATIONS. Compiled by
“ Wireless World.’* 7th Edition ... 2f- 2{2
INTRODUCGCTION TO VALVES. R. W. Hallows M A (Cantab ),
M.LE.E, and H. K. Milward, B.Sc., A.M.I.E 8/6  8/10
TELEVISION ENGINEERING : Prmciples and Practice
VOLUME ONE : Fundamentals. Camera Tubes, Television
Optics, Electron Optics. A B.B.C. Engineering Training
Manual. S. W. Ameos, B.Sc.(Hons.), A.M.I.LE.E. and D. C.
Birkinshaw, M.B.E., M A.. M.LLE.E., in collaboration with
J. L. Bliss, A.M.LE. E. ato 30/- 30/8
WIRELESS WORLD TELEVISIO\i RECEIVER MODEL II
Complete corstructional details with notes on modernizing the
nriginal design 3/6 3/9
WIRELESS WORLD DIARY 1954 Leather ..Z ... 5/10 6/-
Rexine ... 4/1 4/3
RADIO INTERFERENCE SUPPRESSION as Appiied to Radio
and Television Reception. G. L. Stephens, A.M.I.E 10/6 10/11
SOUND RECORDING AND REPRODUCTION, J. W Godirey
and S. W. Amos, B.Sc. (Hons.), A.M.1.E.E. . . 307- 30/8
ADVANCED THEORY OF WAVEGUIDES. L. Lewin 30/- 30/7
FOUNDATIONS OF WIRELESS. M. G. Scroggie, BSc.,
M.LE.E. 5th Edition 12/6 13/-
TELEVISION RECEIVING EQUIPMENT. W T Cocking,
M.LE.E. 3rd Edition ... 18/- 18/8
A complete list of books is available on application.
Obtainable from all leading booksellers or from
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1.
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and out to collect as much “litera-
ture” as possible, Those ‘leaflets
musn’t be too technical and the people
who answer their enquiries must be
salesmen rather than boffins. But I
do wish that those who want techni-
cal information could get it more
easily, both verbally and in print.
And the official catalogue and guide
should certainly be more descriptive
than it usually is. Would it be pos-
sible to have two? A small directory
affair at, say, sixpence or a shilling;
and a real catalogue selling at half-a-
crown, or even a bit more?

A Shaping Tool

You MIGHT THINK that the
saddler’s or shoemaker’s rasp was a

queer sort of tool to find a place in

the wireless workshop. But I can
assure you, having had one in mine
for a good few years, that it is a really
useful thing. The rasp, D-shaped in
section, is eight inches long by #-in
wide. One half of both the flat and
the round faces is coarse-cut and the
other half fine-cut. You can buy one
of these rasps from most tool shops
and many ironmongers. It is the
quickest and handiest thing I know
for shaping non-metallic materials
such as wood, ebonite, bakelite and
p.v.c. The coarse-cut faces have a
grand bite for roughing out. Then
you finish the job by using succes-
sively the fine-cut face, a file and
emery cloth or glasspaper as
required.

Big Tube or Projection?

THERE’S NO DOUBT that a well-
designed and well-handled television
receiver with a tube 14 inches or
more in diameter can provide beauti-
ful pictures. Somehow, though, I
can’t believe that the right way to
give people the larger pictures for
which they are always clamouring is
to use bigger and ye: bigger c.r.
tubes. They certainly have their
drawbacks. Unless, for instance, the
cabinet has doors behind which the
“alderman’s waistcoat” end of a fat
tube can be decently hidden when
TV reception is not going on, the set
is liable to be far from a thing of
beauty. The worst snag of all,
though, is the cost of replacement
after the guarantee period has come
to an end. For these and some other
reasons I’d predict great success for
small projection receivers, if they
could be sold at moderate prices. I
was surprised not to see more projec-
tion models at the Radio Show and
I don’t remember seeing any of the
kind I have in mind.
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UNBIANED

TVHF

I was exceptionally interested to
hear the presidential address given
to the LE.E. by Mr. Bishop, the
B.B.Cs Director of Technical Ser-
vices. When talking about the Cor-
poration’s plans for v.h.f. broad-
casting and suchlike matters, he
seemed to speak with personal
enthusiasm. This is in such marked
contrast to his “ taint wanted” atti-

tude to stereophonic broadcasting
which he adooted in a letter to the
Editor of Wireless World some

time ago, that it sets me wondering
what has caused this strange but
welcome metamorphosis. Maybe he
has a Jekyll and Hyde personality;
if so, when the other side of it takes
control of him once more he will
probably liquidate  himself for
“dangerous thoughts.”

However, it is not so much about
Mr. Bishop that I wish to speak as
about the B.B.C.’s plans he disclosed.
I cannot help feeling that neither he
nor anybody else, except muyself,
realize how unnecessarily wasteful
they will be of money, labour, and,
above all, of etheric elbow room.
My own plan would obviate all this
waste and is obviously so much
better in every way than the B.B.C.’s
proposals that I make no excuse for
putting it forward.

PR
¢ Better without a visual
accompaniment.”’

The B.B.C. proposes to cover the
country with a network of 51 v.h.f.
stations which will exist side by side
with the existing m.w. and l.w. trans-
mitters. But it cannot be doubted, I
think, that in the distant future m.w.
and l.w. broadcasting will disappear
altogether and v.h.f. will reign
supreme. The B.B.C. also has its
plans cut and dried for extending its
TV coverage by means of a series of
low-power stations. Eventually, as
Mr. Bishop reminded us, it is the
hope of the B.B.C. to provide an
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alternative TV programme apart
from any competitive service tha:
may appear.

Now all this clutter of alternative
TV stations means that a lot more
etheric elbow room will be wanted
and consequently TV will have ro
make use of higher frequencies.
This won’t be the only reason why
higher frequencies are necessary be-
cause colour and 3-D, when they
come—and come they most certainly
will—will need a lot more elbow
room.

It looks, therefore, as though we
are eventually going to find the
country covered by a network of
v.hf. “sound-only” stations and a
network of television stations all
working somewhere on microwaves.
Why on earth not save money,
labour and etheric elbow room by
combining the two schemes? I will
admit that many broadcasting pro-
grammes are better without a visual
accompaniment; for these, only
sound would be radiated. By this
combined TVHF plan the B.B.C.
would, in addition to lessening its
capital outlay, save a lot of money
in running costs as my scheme would
halve the number of programme
and engineering staff needed.

The B.B.C. probably won’t listen
to me, but after it has wasted a lot
of public money on the two separate
networks it will in the end be com-
pelled to adopt my idea for nobody
can doubt that *“ blind broadcasting ”
is on the way out. By the time we
celebrate the Queen’s Silver Jubilee
it will be as extinct as silent films
are to-day.

When Homer Nods

I DO NOT PROPOSE to stick my neck
out by joining in the chemical war-
fare between two such well-known
authorities as R. W. Hallows and
R. W. Lewis, but I was a little sur-
prised to find R. W. H. slavishly fol-
lowing popular convention by calling
the carbon-manganese-dioxide elec-
trode of a Leclanché cell the
cathode (October correspondence
columns). The O.E.D. tells me that
the cathode is ““ the path by which an
electric current leaves the electrolyte
and passes into the negative
pole . . .”; the anode is defined as
“the path by which an electric cur-
rent leaves the positive pole and
enters the electrolyte on its way to
the negative pole; loosely, the posi-
tive pole . .”

Thus, according to the O.E.D. the
positive pole is the anode and since
we all know that it is the carbon-
manganese-dioxide electrode {our old
friend the porous pot in the case of

www americanradiohistorv com

wet cells) which is marked with a+
sign it would appear that R.W.H.
and the O.E.D. are at variance. This
is perhaps not.so surprising as Major
Hallows is very well known as a
Cambridge man and he would natur-
ally have no truck with the Oxford
dictionary. K

In my warped view it is impossible
to apply the terms cathode and anode
permanently to the electrodes of any
sort of battery as they change places
according to whether you are charg-
ing or discharging it. In these days
of dry cell “reactivators,” we battery
set users do as much battery charg-
ing as car owners although the
chemical process is not the same. In
the case of a valve where we can
only push current through one way

5 no truck
with the Oxford dictioniry.

« Cambridge

the heater end is always the cathode
and the plate the anode.

The reason why the O.E.D. is so
dogmatic in its statement “the
anode . . . loosely the positive pole”
is I believe because Faraday, whose
words it quotes, was at the time talk-
ing about electrolysis and of nothing
else. Of course, we all do a bit of
electrolysis when we charge our bat-
teries but, unlike Faraday, we do it
not as an end in itself but for the
purpose of subsequently getting our
temporary electrolytic bath to supply
us with current.

When Major Hallows tells the
world so emphatically that one par-
ticular pole of the battery is the
cathode he probably forgets that the
cathode becomes the anode and wice
versa when the battery is put on
charge; this is rather surprising as
he himself once wrote a very in-
formative article in W.W., on re-
activaung dry cells. Maybe too he
temporarily overlooked the literal
meaning of the words cathode and
anode.

Perhaps I’m quite wrong in my
views but if so I’m sure the Editor’s
columns are open to my technical
betters and none will be more
pleased than myself to have a univer-
sally accepted convention in this
matter.

WIRELESS WORLD, DECEMBER 1953
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Produced in response to a demand for a
high sensitivity version of the world-
famous Universal AvoMeter, this model
incorporates the traditional design features
of its predecessors, so highly valued for
simplicity of operation and compact port-
ability.

It has a sensitivity of 20,000 ohms per volt
on all D.C. voltage ranges and 1,000 ohms
per volt on A.C. ranges from 100V.
upwards. A decibel scale is provided for
audio frequency tests. In addition, a press
button has been incorporated which reverses
the direction of current through the moving
coil, and thus obviates the inconvenience
of changing over test leads when the current
direction reverses. It also simplifies the
testing of potentials, both positive and
negative, about a common reference point.
A wide range of resistance measurements
can be made using internal batteries, separate
zero adjustment being provided for each
range.

It is of importance to note that this model

incorporates the “AVO’’ automatic cut-out for
protection against inadvertent overloads.

D.C. VOLTAGE D.C. CURRENT A.C. VOLTAGE A.C. CURRENT
2.5V. 50uA. 2.5V. 100mA,

WIRELESS WORLD

£23 : 10s.

S A
10V. 250uA. 1oV, 1A,
25V, ImA. 25V, 2.5A
100V. 10mA. 100V, 10A.
250V. 100mA. 250V. —
1,000V. 1A, 1,000V. —
2,500V. 10A. 2,500V, —

be RANGES \ s
- A 3
N < ‘S—Ln\fﬁt_s\\

L3 s
= f“ \ wa
[ \\' u-'

e ia / “’““"

Size 83" X 74" x 43"
Weight 64lbs. (including leads)

For your Valve Characteristic
Meler or Valve Tesier

Owing to the very large number of
valves which have been issued within
the last two years, no further amend-
ments will be issued for the oriFinal
“ Avo " Valve Testing Manual. A
new, completelgavised and fully up-
to-date Valve Data Manual is now
available from the Company at 15/-
post free.

RESISTANCE
First indication 0.5Q.
Maximum indication 20MQ).

0—2,000Q2 using
0—200,000Q2 internal
0—20MQ batteries
using
0—200MQ external
batteries

WINDER HOUSE « DOUGLAS STREET

THE AUTOMATIC COIL WINDER

& ELECTRICA

LONDON S.W,|

QUIPMENT CO. LTD.
eleplione Vicioria 3404—9

avocr?
-~

78/
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{ No Second Chance . .. ?

| When there’s a special recording to be done . . .
when there’s no chance of a second take, or repeats
will send costs soaring — that’s when you need the
M.S.S. White Label Master Disk.

Out of every hundred recording disks made at M.S.S.
most are graded as excellent for direct play-back, but only
about three meet our stringent demands for master
recordings. That will give you an idea what we mean by
perfection! And that is why so many of the World’s re-
cording and broadcasting companies rely upon M.S.S. Disks.
There is a range of M.S.S. Disks to suit all types of record-

ing work. May we send you further information?

Mgg DIRECT RECORDING DISKS

M.5.8. RECORDING COMPANY LTD, POYLE CLOSE, COLNBROOK, BUCKS, ENGLAND. COLNBROOK 284

MANUFACTURERS OF SOUND RECORDING EQUIPMENT
MSS/5
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NEW LOW HUM, LOW MICROPHONY, A.F. PENTODE
on the Noval base

This new Mullard A.F. pentode, EF86, has been especially
designed for use in resistance-coupled, audio frequency, voltage
amplifier circuits. An essential requirement of such circuits, low
hum ahd low microphony from the amplifying valve, is achieved
with the EF86 by careful internal screening, rigid electrode struc-
ture and by the use of a bifilar heater.

Whilst in normal circuitry the EF86 has the low hum figure of
5 micro-volts referred to the control grid, even this figure can be
improved. As the control grid pin of the EF86 is placed equi- =
distant from its two heater pins, any hum induced from the heater

pins may be virtually balanced out by providing the heater winding

with an earthed centre-tap. Used in this way, the EF86 has a hum 2

figure of the order of 1.5 micro-volts.

Other important features of this voltage amplifying pentode
include high gain, small size and single-ended construction.

The EF86 is one of an extensive range of communications and
industrial valves on the noval base now made available by
Mullard. Full details of this range will be gladly supplied on

ACTUAL SIZE

request.

ABRIDGED DATA
HEATER CHARACTERISTICS BASE
Vh SR EGYILVAL FAV A, . 250V B9A (Noval)
h .. .. 02A Vg2 .. .. 140V

la ... 3mA DIMENSIONS
CAPACITANCES Ig2 d ...0.6 mA Max. seated height
Cout ... .. 5.5pF  wvgl . e =2V 49 mm.
Cin ... .. 40pF gm . 1.8 mA/V Max. bulb diameter
Ca-gl ... 0025pF ra 25 MQ 22 mm.

-4

CMullard>

N

MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON. W.C.2
MVT 126
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CPERRANTT
TESVAC

High Frequency Vacuum Tester
&5 e V)

Please write for
List IN. 101

“ TESVAC ” Registered Trade Mark

simple and safe to use . ..

@ High output frequency (approx. 4 megacycles per second) gives
perfect safety and more efficient energy transmission through
glass walls.

Output voltage approx. 30kV max.
Exploring electrode very light and easy to handle:
Components readily accessible and interchangeable.

FERRANTI LTD - MOSTON - MANCHESTER 10
Head Office and Works : HOLLINWOOD LANCASHIRE
London Offlce : KERN HOUSE 4 36 KINGSWAY 4 WwW.C.2
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THIS UNIQUE

| STELLATE | GORE IS THE

SEGCRET OF FAULTLESS FLUXING

... because it gives six points of rapid solder collapse

and the flux is liberated immediately heat is applied.

The correct amount of activated flux is always present
in Superspeed, thus eliminating dry or H.R. joints.
The stellate core is featured only in the Enthoven

range of cored solders which ensures perfect soldering,.

erspeed icnvaren nosiw corep souoer

= for all Radio, T.V. electronic and telecommunication soldering. Com-
plies with M.O.S. Specification DTD. 599 and is approved by the A.I.D.,
G.P.O. and R.C.S.C. Superspeed is available in a wide range of alloys
and gauges. Samples together with comprehensive literature gladly
sent on request. Technical advisers are available for consultation.

m—— 1\ | (V) 1\

Marketed by Enthoven Solders L.td., Enthoven House, 89, Upper Thames Street, London, E.C.4. Telephone: Mansion House 4533
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i 50 watt
VHF TRANSMITTER

PTC 351 FOR
RADIO CONTROL
IN CIVIL ENGINEERING

A further application is in the
aeronautical band where the s0-watt
transmitter, together with the standard
Pye fixed receiver, provides one of the
most efficient ground-to-air control

Of an advanced design using the
stations at present available in the world.

latest techniques, the new Pye
so-watt V.H.F. Transmitter is ideal
for use in normal fixed and mobile

schemes where high powered transmitters are required.

It may also be used for point-to-point radio-telephone links.

Telecommunications

PYE LIMITED . CAMBRIDGE o ENGLAND
38/8/9
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TAPEDECK

When we made the first British tape recording
unit.-we gave it the name “TAPEDECK?” and regis-
tered the name as our own. Time has proved the
Wearite - TAPEDECK to be the leading design of
recorder mechanism — as, of course, our design
engineers intended it should be; what we did not
expect was that our name also would be so successful
that others would seek to adopt it for their goods,
unable to find a superior name.

We consider that as “TAPEDECK?” is now used
by others it confers little benefit on its owners, and we
are accordingly relinquishing our trade mark, so that
it may be used by all and sundry who are prepared to
adopt nothing but the best. In particular, we release
from any undertakings which they may have given,
all those companies who in the past have respected.
our trade mark. We are happy to have made not
only a notable technical contribution to the science of
recording by producing the Wearite TAPEDECK, but
also to have enriched the language by yet another word.

WRIGHT & WEAIRE - - -
Originators of TAPEDECKS

WRIGHT & WEAIRE LTD &ﬁ

131 SLOANE STREET : LONDON - SW1 - Telephone: SLOANE 2214/5 & 1510



RECORDER
Simplicity itself
Easy to follow
Point to point
wiring diagrams

and illustrations.

W.8. COMPONENTS LIST
W.B. 201 Amplifier chassis

incl viholders,...c..cccccvvuniinieinnnnn £1 1S O
W.B.202 Power Unit chassis

with v/holders...............coccean.. £1 11 6
WV.B.203 Brackets, Pillars, Screens... I 2
W.B.204 Mains transformer...... ... £3 7 6
W.B.205 Smoothing choke. 19 &
W.B.206 Output transformer. 12 o
W.B.207 Bias rejector coil 6 0
HF.610 Loudspeaker

(plus 13/- P.T.).. £ 17 6
Cabinet €6 0 0
COLLARO
3 recorder motors (I anticlock)

(1 clock) (1_anticlock special)...... £5 15 0

RETAILERS

Berry’s Shortwave Ltd., 25 High Holborn, W.C.1.

3. Bull & Sons, 246 High 8treet, Harlesden, N.W.10.

Classic Electrical Co. Ltd., Lower Addiscombe Road,
Croydon,

Clyne Radio, 18 Tottenham Court Road, W.1

Crescent Radio, 233 High Street, Wood Green.

Artbur’s Radio, B field Road, Chelmstord

Affeck’s Radio Bervice, 272 Shirley Road, Southampton.

Beaver Radio, 60-2

Whitechapel, Liverpool 1
id & Barrows, 12

Verulam  Road, S8t.

Albans,

WIRELESS WWORLD

RADIO RESISTOR CO, LIST
Resistor Pack and Potentiometers

(List value £2/12/6)........ I e £2 7 ¢
T.C.C.
Condenser Pack (List value £4/13/6) £4 3 0
WEARITE
| pair ** Red Seal ’’ heads (Low Imp.) £4
| Headlift transformer type 977...... £ 1
| Oscillator coil type 579...............

(UG Vel oo SR I R B,
Complete price as kit.................. €7

BULGIN
Switches, Fuse holders, Knobs,
slgnal lamps, Jacks, sockets, etc.... £3 10 0

SO0 o

4
0

7

| Treble boost inductor type 647... £1 §
£7 g

LONDON

ic P ton Equi 152 Fleet Street, E.C.4.
Electrome Precision Equipment, 45 Windmill Hill,

C. 0 Goodwm, 7 The Broadway, Wood Green,
Henry’s, 5 Harrow Road, W.
Home Radio, 187 London Road ’ Mitcham.

PROVYINCES

A. P, Cretton, Copnor Road, Portsmouth.

Evans, D. R., Central Market Balcony, Cardiff.
Fairbotham & Co. Ltd., 47 Lower Hillgate, Stockport.
Gee, H,, Mil! Road, Cambridge.

Kershaw, S., Pershore 8trect, Birmingham 5.

Rapkin Radio, 73 Wellingboro Road, Northampton.

DECEMBER, 1953

BRITISH N.S.F. LIST
1-SM20 amplifier switch £1 1 O
1-SM2| Tape desk switch.. 0
1-SM22 Tape desk switch 7 6
£1 15 6
BRENELL ENGINEERING
Tape Desk Kit (unassembled)......... £1313 0
LUSTRAPHONE
Microphone model C51/Z High Imp. £5 15 6
VALVES
Each
17 6
18 6
13 0
I-EL 3/5 13 0
SOUNDMASTER CONSTRUC-
TORS ENVELOPE each......... 6 6

and STOCKISTS

Newson, London Road, Romford

Park Radio. Romford Road, Manor Park, E.12,

Smith, H. L., & Co. Ltd., 287/9 Edgware Boad, W.2.
Stern Radio Ltd., 109/15 Fleet Btreet, E.0.4.

Teleradio (1943) Ltd., 177 Edgware Road, W.2.

Sogthem Radio Supplies, Sorad Works, Redlynch,

alis

Southend Bad.io Hospital, 153 Bouthchurch Road,
Southend-on-Sea.

Valley Radio, 46 Bevois Valley Road, Southampton.

Wakelin’s Wireless Co. Ltd,, 66 Norwich Road, Ipswich,

Watts Radio (Weybridge) le 8 Baker Btreet, Weybridge,

¢, HARROW ROAD, PADDINGTON, W.2. Telephone : Paddington 3646 (& lines)
SOUTHAMPTON : 20, Bevois Valley Road Tel : 54273.
CARDIFF, 31, Bridge Street. Te/ : 21829 BIRMINGHAM : 58, Pershore Street. Te/ : MIDland 1920

WinterTrading Co I.td
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INDUSTRIAL ENEMY No. 1

- DUST

a MARCONI “UNIVERSAL BRIDGE"

h Is DUST your BLACK SPOT?

PROTECTED BY A

DENBAR

accepted

after
2 YEARS’ P. V. C. (DENLON) CONTAINER
| l —Saned by Fm;iem zip fastener

TEST

H | prOTECTIVE |
COVERS - PACKAGES - CASES
ALL SEAMS HF. WELDED

@ A technical representative is always available
to advise you on your particular problem.

Plastics by DENBAR vum.

SHO h
- FARRINGDON HOUSE. Quore

132-146 CURTAIN ROAD, LONDON, E.C.2.

S.l. Division
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THE ELAC DUOMAG FOCALISER

SENSATIONAL NEW
ELAC T/V COMPONENT

The DUOMAG focaliser gives precision
beam focus and complete picture posi-
tioning with minimum effect on
scan coils and ion trap assemblies. It is
designed for use with magnetically focused
tubes having 38 m/m diameter necks.

DUOMAG is a permanent magnet type
unit using two concentrically mounted
Sintered Oxide ring magnets arranged
with opposed magnetic fields.

@ Minimum stray magnetic field. Sym-
metrical, uniform and very low external field.

@ Magnets of high electrical resistivity
enable the unit to be placed in close proximity
to high efficiency scan coils.

.@ All insulated construction — No risk of
high voltage shock.

@ Wide range picture shift.

RETAIL PRICES IN U.K.
Low Flux, 37/6 ; Med. Flux, 39,6 ; High Flux, 42/,

ELECTRO ACOUSTIC INDUSTRIES LTD

STAMFORD WORKS. BROAD LANE TOTTENHAM. N IS5 TEL: STAmford Hill §606-8
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offers the VARI-PACK
,’—\\

// \\ 2

/ O to 500 \ ”
l wolts in ’?

|\ ome sweep /

N Model SRS 153 o

A light, portable and ihxpensive variable power supply unit, particularly suitable for
testing valves, components and cir}u{try. It provides an unregulated output of 0 to 500 volts at
100 milliamps up to 350 volts, and an )\C output of 4 or 6.3 volts at 3 amps. The H.T. output
can be either- positive or negative and is iS(}IKted so that two units may be connected in series to
provide a supply up to 1000 volts. \\

Other features include: All steel construction:\'{ransformer of generous rating: Only paper
type smoothing capacitors: High insulation resistance‘.“garallel output socket at the back.

A 19 inch rack version can be supplied to order. \

AN IDEAL INSTRUMENT FOR RESEARCH,\QEVELOPMENT AND TEST

LABORATORIES. \\
V‘Quality Means Reliability*’
\

order now for early delivery

SOLARTRON LABORATORY INSTRUMENTS LIMITED

SOLARTRON WORKS, QUEEN’S ROAD, THAMES DITTON, SURREY.
TEL.: EMBERBROOK 5611
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‘Araldite’ epoxy resins

for potting electrical equipment

The most important properties required for pot-
ting transformers, capacitors, motor windings
and other electrical equipment are now available
in one and the same resin —‘Araldite’ Casting
Resin.

‘Araldite’ offers outstanding adhesion to metals,
porcelain, mica, quartz and other non-porous
materials. It provides good resistance to ‘“‘track-
ing”’ combined with excellent insulating qualities.
Equipment enclosed in ‘Araldite’ is sealed against
moisture and protected against high tempera-
tures and corrosive agents.

Simple to use, ‘Araldite’ hot- and cold-setting
ethoxyline resins are proving especially suitable
for large-scale production processes. No water or
volatile substances are given off during setting
and shrinkage is therefore extremely low.

>

The potting of transformer coils makes good
use of ‘Araldite’s excellent dielectric proper-
ties combined with outstanding adhesion to
metals.

Note: ‘Araldite’ (Regd.) is also available
in the form of hot- and cold-setting
adhesives for bonding metals, ceramics,
etc., and as a surface coating resin for
the protection of metal surfaces.

Flyback Transformer, incorporating
\ ‘Araldite’ Casting Resin.

~ Aero Research Limited

A Ctiba Company, Duxford, Cambridge Telephone; Sawston 187
® 264/354
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WIDE RANGE | e Ve RAred CCI:gTEL
CAPACITANCE 5
BRIDGE

For the accurate measurement of in situ capacitance or

resistance, all measurements being made in the form

of a three terminal network.

Capacitance range — 0.002pF to 100uF in 18 ranges.
Resistance range — la to 10,000Ma in 18 ranges.
Ranges increase in alternate decimal multiples of 3 and 10.,
Frequency .15892c/s (w = 10,000).

Accuracy £1.0% of full scale on all ranges.

Full technical details are available on request.

mmmﬁmmmzimmmw) ’

CINEMA-TPELEVISION LIMIITED

A Company within the J. Arthur Rank Organisatifin.

WORSLEY BRIDGE ROAD - LONDON * SE26

Telephone HiITher Green 460(')

SALES ANQ .E_C. Robinson & Partners Ltd., Hawnt & Co., Ltd., Atkins, Robertson & Whiteford Ltd.,
SERVICING AGENTS 287 Deansgate, Manchester, 3 69 Moor St. Birmingham, 4 100 Torzisdale Street, Glasgow, S.2.
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First TV in Asia!

WIRELESS WORLD " 15

3 Tokyo stations, all RCA equipped

The ancient symbolism of Japan’s art forms is now
projected into the homes and schools of her people
through a modern medium. Japan is the first nation
in Asia to adopt the tremendous teaching capacity of
television as a means of public enlightenment.

Three leading Tokyo broadcasting organizations
are sponsoring the new stations which will reach a
potential audience of some 12 miillion people. All
three stations are RCA equipped. Microwave relay
networks are being planned with auxiliary transmit-
ters to cover the entire nation.

The list of countries installing RCA TV transmitters
is growing steadily: Brazil, Canada, Cuba, Dominican
Republic, Hawaii, Italy, Japan, Mexico, the Philip-
pines, Thailand, Venezuela . . . with still others now
planning video for their people.

World Leader in Radio
First in Recorded Music
First in Television

Abroad, as in the U.S.A., where it is the preferred
system, RCA has everything for television . . . from
camera to antenna, from studio to transmitter to re-
ceiver. To date there are 170 RCA-equipped TV
stations in the U.S.A. . . . and 22 in other countries.
RCA also provides the service of distributors and
companies long versed in the electronic needs of their
countries.

Only RCA provides this complete, co-ordinated
service . . . manufacturing, installation facilities, in-
struction, servicing . . . everything that goes to make
RCA TV such a dependable instrument of education
and enjoyment throughout the world.

Your RCA distributor or company will be glad to
tell you about RCA Television; or write to RCA
International Division, New York, N. Y. marcaregistragar

® RFA INTERNATIONAL DIVISION

RAD/O CORPORATION of AMERICA

RCA BUILDING
30 ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A.
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THE UNEX T.vV. AERIAL
WITH THE DRIVEN ARRAY

For simplicity in fitting, high
electrical performance and long
trouble-free service, the UNEX
has no equal.

Like the popular Dubiex, the
Unex is a driven array: with
excellent electrical and mech-
anical features.’

Vitally .important points to
note on the Unex are :—

® EASY FITTING—Dia-
metrically opposed elements
screw into each other and
automatically make contact
with downlead terminals. Z

@ SIMPLE DOWNLEAD CONNECTIONS
—excellent accessibility plus spring loaded
braiding clamp ensure speedy and positive
connections.

@® HIGH ELECTRICAL PERFORMANCE—
Forward gain of 3dB Front/Back ratio : of
25dB ‘guarantee excellent electrical efficiency
plus maximum interference rejectiqn.

@ INEXPENS)VE—Prices are low despite the
high quality materials used. 83S—complete
with éft. alloy mast, single lashing bracket
etc. £3/19/6.

83T complete with 10" x 2” lightweight
mast, double lashings, etc................ £6 I5 0

83F complete with 14’ x 2" lightweight
mast, double lashings, etc................ £7 12 6

83C complete with cranked arm,
single lashing bracket ............... ..... £319 6

83X array only for own mast fitting £2 4 -0
Above are for all vertical channels. Add 5/- extra
for horizontal versions.

Other Aerialite High Efficiency T/V Aerials include:
Dublex, Aerfringe, Aerphase, Airaitch, Aerfold.

CASTLE WORKS STALYBRIDGE CHESHIRE.

|

. AIR-SPACED ARTICULATED

i ©=A X castes

offer a unique combination of

v FRACTIONAL CAPACITANCE
v/ HIGH IMPEDANCE

v MINIMUM ATTENUATION
ALONG WITH
v/ EXCEPTIONAL FLEXIBILITY

v/ LIGHT WEIGHT

38 STOCK TYPES

FOR ANY OF YOUR STANDARD
OR SPECIAL APPLICATIONS

A few of the very low capacitance types are:

i Type No. Capacit. up Flft.| Impedance ohms 0.D.
| C.44 4.1 252 1.03”
c.4 4.6 229 1.03"
b c.33 4.8 220 . 064’
c3 5.4 197 ©0.64"
c.22 5.5 184 0.447
) c.2 6.3 171 ) 0.44" 1
C.I1 6.3 173 0.36”
I c.1 | 7.3 150 i 0.36"

TRANSRADIO

CONTRACTORS TO
I H.M. GOVERNMENT LTD.

138, CROMWELL ROAD, LONDON, S.W.7
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OODMANS
_the 7'33

When a microphone is offered by a concern that has
been a pioneer in high-fidelity reproducers for more
than three decades, it is logical to expect it will be
one that will satisfy the most discerning and critical
user. The * Z33” is indeed such an instrument, for
it sets a new and higher standard in performance and
application. Moreover, its chaste appearance breaks
new ground in modern design.

The illustrations below show its great versatility.
This coupled with its GREATER SENSITIVITY,
WIDER RESPONSE RANGE and FREEDOM
FROM “PEAKING,” and the VIRTUAL
ABSENCE OF WIND NOISES, makes it the ideal
instrument for

TAPE and DISK RECORDING
PUBLIC ADDRESS WORK
SOUND DUBBING ON CINE FILM
OFFICE and WORKS ‘“ INTERCOM

Full details are given in Folder No. M/I|W

gladly sent on request.

GOODMANS

AXIOM WORKS WEMBLEY

INDUSTRIES LIMITED

MIDDLESEX

.Reg. Design No. 870751,

SOME BRIEF DETAILS

% Output Impedance (standard model) 20 ohms.

Sensitivity (20 ohms. imp.) -—87 db. with respect to | volt per
microbar.

Sensitivity (Hi Z) — 55 db. with respect to | volt per microbar.

Freqn;ency Response 50 to 10,000 ¢/s with variation not morc than
+ 5d

D.imensions Overall Lengeh 3§in. Max. diameter Jin.

Weight (including 10fe. screened cable) 14 ozs.
As above with transformer 16 ozs.

Finish Main body, Polychromatic Old Gold. Front Cover and wire
base anodised and dyed gold.

Y Models also available with buiftgin matching transfermer providing 200 ohms,

600 ohms and Hi Z impedances.
Incorporating recessed ““ ON-OFF ** switch

Telephone:
Wembley 1200
ENGLAND (8 Jinesy
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PRESSURE TRANSDUCER

TYPE 448

LHOMp -"0+

v VNG,
Dnaped

The type 448 transducers are intended for
the measurement of steady and dynamic
pressures and are made in the range: 0-250 to 0-30,000
p.s.i. The Unit comprises a hollow cylinder around
which strain gauge resistance elements are wound.

. J. LANGHAM THOMPSON LTD
In addition to the Type 448 we have a wide range of trans-

ducers. Please write for full details. Springland Laboratories

BUSHEY HEATH HERTFORDSHIRE
Phone: BUSHEY HEATH 241t

ok

hold at

Versatility is the keynote of the B50 Series
Microphones. Low or high impedance dynamic or
crystal types are available with switching to
meet any requirements. For recording, announcing ot
transmitting, they are the answer to the designer's
prayer. We will gladly send descriptive literature
on request,

VITAVOX I3 micropholi(;s‘

Telephone: COLindale 8671-2-3

v
T

-

RN
i

Vitavos Limited, Westmoreland Road, London, N.W. 9
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«; DESIGNERS & USERS

ON
§ AP

apauitqrs

and
INDUCTANCE
/éa TUNERS

PREC/ISION, STABIITY, (ONG L/FE

@ :Cyldon” Capacitors have
a world-wide reputation for
efficiency and dependability.
We welcome enquiries for
types not covered by our
standard range. Our re-
sources and experience are

at your service.

Equipment Manufacturers and Wholesalers are
invited to write for literature covering Cyldon
“ Teletuners”* (Ref. T.V. 1953) and Cyidon
Trimmers (Ref. T. 1951), together with details
of our complete range of Variable Capacitors
and list of Agents for Home and Overseas.

VORIV Contractors to Ministry of Supply, Post"
SY%NS-EO N 5,5 LTD Office, and other KM Government Depts,

CAMBRIDGE ARTERIAL RD., ENFIELD, MIDPX.  jeicbhone: fafiek 20702 ov
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Drop in at our nearest depot
for that expert, reliable T.V.

Aerial Service you need to
ensure permanent satisfaction.

SERVICE DEPOTS AT

MANCHESTER. 172, London Road, Manchester.
Telephone: Ardwick 5712.

BIRMINGHAM. 75, Holyhead Road, Handsworth.
Telephone: Northern 6830.

GLASGOW. 423, Clarkston Road, Glasgow, S.4.
Telephone: Merrylee 4326.

NEWCASTLE-ON TYNE. 55 Northumberland
Street.
Telephone: Newcastle 22516.

BRISTOL. 14, Rose Street, Temple Way, Bristol I.
Telephone: 21230.

CARDIFF. | & 2, Stuart Street, Cardiff.
Telephone: Cardiff 25955.

BOURNEMOUTH. Canford Chambers, St. Peter’s
Road.
Telephone: 2282.

PLYMOUTH. 25, William Street, (City Centre).
Telephone: 4797.

BRIGHTON. 4I, Castle Street, Brighton.
Telephone: 28117,

SOUTHAMPTON. 6a, High Street, Shirley.
Telephone: 74732.

HEAD OFFICE AND WORKS

VISIT US ON STAND 27 AT THE RADIO SOCIETY
OF GREAT BRITAIN EXHIBITION, ROYAL HOTEL,
WOBURN -PLACE, W.C.I.——NOV, 25-28.

QUADRANT ROAD, THORNTON HEATH,
SURREY.
Telephone: THOrnton Heath 1191-2-3.

l
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—and MAKE SURE

NATURAL REPRODUCTION

Wik« BAKERS

Permanent Magnet

LOUD SPEAKER

12in. 15 watt ‘DE LU XFE’
Frequency Rangel8 to 17,000¢.p.s.
Fundamental Rescnance
(approx.) 35 c.p.s.
Peak A.C. Input (open baffle)
I5 watts.

Price
£7.10.0

15in. 30 WATT
‘AUDITORIUM’
Frequency Range
20 to 14,000 c.p.s.
Fundamental Resonance
(approx.) 40 c.p.s.
Peak A.C. Input (open baffle)
30 watts.
Price £13.10.0

£
12in. 20 WATT SINGLE

CONE ,
Frequency Range 25 to 16,000 c.p.s.
Fundamental Resonance

(approx.) 45 c.p.s.
Peak A.C. Input (open baffle)
20 watts,

Price £5.15.0

w

The ‘' Selhurst ' corner cabinet
finished in walnut, oak and mahogany
provides the perfect housing for all
BAKER Speakers.

Price
Seufteoiiiiiiiiiinn, £10 10 ©
BIGULITRL oot o - - aiga P s £13 13 0

write for full
derails to:—
24 DINGWALL ROAD,

Please

CROYDON, SURREY.
Croydon 227112

Sole Distritutors for Eire: BRIAN CURRAN, 283 Harold’s Cross Road,
TERENURE, DUBLIN.
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[TBILIER

Worlds Finest CAPACITORS

= e
o

o

TUBULAR PAPER DIELECTRIC CAPACITORS. The robust design
and construction of these capacitors ensure their being entirely suitable
to operate under the most exacting conditions of service. The methods
of production are highly mechanised and the capacitors subjected to
systematic quality control throughout the process of manufacture.

Catalogue TPC.453 giving details of the full range of DUBILIER
Tubular Paper Duelectric Capacitors will be sent to you upon request.

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD,

NORTH ACTON, LONDON, W.3 o

'Phone : Acorn 2241 (5 lines) Grams : Hivoltcon, Wesphone, London
Cables : Hivoltcon, London. Marconi International Code
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POSITIVELY the most
EFFICIENT for
H.T. SUPPLIES

to radio and television receivers and without a
doubt the most reliable. Constant development of
Westinghouse rectifiers to produce units capable of
meeting all demands in this particular field has
resulted in a decrease in size while maintaining the
same output. More recent designs have produced
units to supersede those in current ranges of com-
mercial and home constructed television receivers,
and although physically they are of the same
144 dimensions the current output has been con-
siderably increased.

Write in for further details.
A copy of “THE ALL
METAL WAY > can be ob-
tained by sending 6d. in stamps
[OF B ¢

Dept. W.W.12. METAL RECTIFIERS
WESTINGHOUSE BRAKE & SIGNAL CO. LTD, 82 YORK WAY, KING'S CROSS, LONDON, N.1

s
Yy,

o
»
» o

L
K

2,
’//4/1
2

Specialized Loudspeaker |
Enclosure W.R.L.12

RN
A \%\\_

For remarkable re- \\\ |
’[Z:oduclion - from N\ \ § % ¢

ary an music A
to soitlz :"rrglruments, E\\\% X\Q\\\ §\\\\
we enthusiastically

recommend the and savings up to 4 of the size and § of the

WRL.I2

For multi-speaker aszsemblies
't is designed for use with
12in. basa unit and one or
more top units and croszover |
between 800 and 2,000 c.p.s. | ol
Recommended for use with
Goodman and Wharfedalz §
units, this heavily built §
cabinet is completely f(re: §
from cabipet reconance even
at large output.
Hand (rench polished, this
cabinet is available in figured
Oak. Walnut, Mahogany.
Maple or S8ycamore veneers
or bi-colour finishes to order. |
4in. high x 25}in. wide x {8
13in. deep.
£22 carriage and
packing extra.
Complete with 12in. bass unft
crossover apnd H.F, Pressure
Upit. Prices (rom £36.
A 10in. version is available
This and other high Adelity
eguipment s demonsiraled al
our showrooms Daily 10.30
a.m.-5.30 p.m. Saturdays
10.80 a.m.<1 p.m.

BK. PARTNERS LTD. =

229 REGENT STREET. LONOON, W.I H.P. TCRMS
Entrance - Hanover St. 'Phowe : REGent 1051 AVAILABLE

weight in comparison with
other storage batteries of
similar  capacities! The
Venner silver-zine accumu-
lator is ideal when exception-

ally high rates of discharge

are a necessary requirement.

Write for Brochure VAJHI

VENNER ACCUMULATORS LTD.

Kingston By-Pass, New Malden, Surrey
Telephone : MALden 2442
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MAGNETIC MATERIALS  Extensive
resecarch and manufacturing facilities have established
Mullard as the leading producers of magnetic materials.
They were the first, for example, to introduce Ferroxcube, the
world’s most efficient magnetic ferrite; ¢ Ticonal ’ anisotropic
permanent magnets, renowned for their high stability and high
energy output; and Magnadur, an entirely new type of
permanent magnet with the insulating properties of a ceramic.
The wealth of experience gained from these developments is
available to all users of magnetic materials through the Mullard
advisory service. An enquiry to the address below will put a
teamn of specialised engineers at your disposal.

Mullard

Mullard  Ferroxcube * TICONAL’ PERMANENT MAGNETS - MAGNADUR (Formerly Ferroxdure)

being extruded into PERMANENT MAGNETS . FERROXCUBE MAGNETIC CORE MATERIAL
rods for H.F. cores.

MULLARD LTD., COMPONENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE. LONDON, ..\V.C.Q..
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S— . S—

SELENIUM
RECTIFIERS

consult

HETHER the need is for a single

unit or a supply running into
thousands . . . if it’s a Selenium Rectifier
that must fulfil critical requirements and
maintain its characteristics over long
periods . . . the answer is to be found
with Electrix.

@ Electrix Rectifiers are characterised
by their cool running and consistent
long-life conformity to stated specification

@ Manufacturers, Traders and Electronic
Engineers, send us your specific require-
ments.

@ Your needs may possibly be met from
‘“ standard *’ types, or
@® “To specification ’ models can be
quickly prepared.

@ Quotations by return ... and deliveries
a matter of days only.

@ We welcome export enquiries.

Here are some typlcal ‘* standard *’ full-wave types
each

Output 12/15 Volts D.C. | Ampere. List Price 9/-

Qutput 12/15 Volts D.C. 2.5 Ampere. ,, 13/6
Qutput 12/i5 Volts D.C. 4 Ampere. " 22/6
Output 12/15 Volts D.C. 6 Ampere. .. 35/-

Trade Supplied

@® Heavy duty rectifiers with say
230/250 volts A.C. input and 220
volts D.C. output a speciality.

® We useonly freshly manufactured
selenium plates and components,
no ex-W.D. materials whatsoever,

HOUSEHOLD ELECTRIX LTD
47-49 HIGH ST., KINGSTON-ON-THAMES
Telephone: KINgston 4585

DECEMBER, 1953

Smith’s
for

current
“*know how™

From Smith’s shops and bookstalls you can

quickly obtain technical books on the
latest developments in circuit design, new
components, methods and new theories.
Books not actually in stock can usually be
supplied within a day or so. Smith’s Postal
Service can send books to any address at Home
or Overseas. Lists of the standard works on
any subject gladly supplied upon request.

W. H. Smith & Son
FOR TECHNICAL BOOKS

HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2

L “ag :

REDUCE YOUR PRESS TOOL COSTS

THE HUNTON UNIVERSAL BGLSTERLUUTFIT.
FOR SHEET METAL PIERCING AND
BLANKING ON FLY PRESSES

Ay
Bofster Frame with W///////// Y
2 adjustable gauges //////
and insertable steel
Holders for Dies
$in. to 3%in. bore

diameter.

m Two Punch Holders
;/ with detachable
/ positive-action
/ Strippers take ithe
% complete range of
Punches §in. to 3#in.
diameter.

,%

//f/////////////////// L

s

Equip your Press with

the Hunton Qutfit and use

inexpensive standardised Punches and
Dies jin. to 33in. diameter, obtainable from stock—in hin. sizes
—when required.

Standardised Tools also available at short notice for Square, Oblong and
other shapes, Louvre Forming (up to 8in. long), Corner Notching, Corner
Radiusing, Angle Iron Notching and Piercing, etc.

Get the Outfit now—Buy Punches, Dies and Tools as you need them.

Descriptive brochure and prices on request.

HUNTON LIMITED

Phoenix Waorks, 114-116, Euston Road, London, N.W.1

Telephone : EUSton 1477-8-9 Telegrams ;: Untonexh, London
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‘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 111, Telegrams: Steatain, Stourport

S.P.76
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HELICAL MEMBRANE

TEECON

Manufactured in accordance
with Patent No, 627815

TELCON A1

DECEMBER, 1953

COAXIAL CABLES

The Helical Membrane cable was developed primarily for radio-frequency
applications to provide a highly efficient construction which would not
have the same frequency limitations as disc-spaced cables. The insulation
is comprised of a thin Telcothene* tape spirally wound edge-on around the
inner conductor. A practical method of achieving this basic form of the
insulation was sought unsuccessfully for many years until Telcon succeeded
in overcoming the difficulties involved. In the practical form which has
been realised, the effective permittivity is as low as that of any commercial
form of disc-spaced cable whilst tests indicate that an extremely high
degree of uniformity has been achieved. In combination with an aluminium
sheath as an outer conductor and a watertight covering, it has electrical
characteristics closely approaching the optimum and yet is mechanically
robust and reliable.

Please ask for publication HM/2

*Telcothene (Regd.) is polythene processed by Telcon to provide specific characteristics.

1 cables

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD
Works : Telecon Works, Greenwich, S.E.10. Tel: GREenwich 329!
Branch Office: 43 Fountain Street, Manchester 2.

Tel : Central 0758

»

S.6.Brow

TYPE
HEADPHONES

Ny

The first choice of
RADID OPERATORS |
throughout the world

These beadphones feature a High Per-
meability Reed tuned to 1,000 ofs. and
coupled to a conical aluminium diaphragm.
Earpicces indlvidually adjustable while in
bhandil

ADNSTABLE STEFL REED use for

characteristic,

D.C. Resistance: 4,000 ohms. {
Impedance : 16,000 ohms at 1,000 ofs.

The 8. G. Brown range of headphonea covers I
types for many specifioc requirements.
Details of the full range are available In the
llustrated Brochure " W.”—S8ent on request-

B.6. Brown 11d..

WATFORD. HERTS.

y and po

ENERGISING
COILS.

SHAKESPEARE ST.
Telephone: ‘Watfard 7241,

@ For high-fidelity reception.

@ Exclusive distortionless diode-triode detector.
@ Alternative high and low impedance outputs.
@ Unexcelled reception of good transmissions.

@ PRICE : £14/14/-,

LEE PRODUCTS (Great Britain) LIMITED

Elpico House, Gt. Eastern St., E.C.2.
Tel. : Bishopsgate 0444-5-6. Grams : Leprod, Ave, London.
Cables : Leprod, London.

Tax paid.
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EDISWAN MAZDA VALVES
to AN.R. SPECIFICATIONS

It is of the utmost importance that valves employed in certain types of airborne
electronic and radio equipment, particularly those responsible for the operation of
equipment providing vital information, will withstand the rigorous conditions imposed
on them and have a lower rate of failure than is normally expected of a commercial
type of valve. The Air Registration Board therefore prescribes certain standards with.
which these valves must comply.

The Edison Swan Electric Co., Ltd., can produce valves to meet these requirements

and enquiries are invited from manufacturers of airborne electronic equipment.

Ediswan engineers will be pleased to recommend types which can be produced.to
Air Navigation Regulation specifications.

EDISWAN

Valves and Cathode Ray Tubes

THE EDISON SWAN ELECTRIC CO., LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2.
Member of the A.E.I. Group of Companies

Telephone: Gerrard 8660 Telegrams: Ediswan, Westcent, London

RV223
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STAND-OFF INSULA-
TORS. Working voltage

1,500/5,000. Very high 3 band glass scale. The nogxinal gapgfityé, matc{\ed

i i i spin wheel drive gives and standardised to close

lnsul?tlng resl‘stamze‘. pperfect control through limits. Cadmium plated

Ceramic non-tracking. Sili- s X . : steel frame. Aluminium
ratio 24:1. Fitted with v 1

cone treated to repel mois-  constant velocity coupling, h;;re;;mpil‘c"" ey

ture (ideal for tropics). slelrx:lsler;aunins;rampf:‘,i;‘i’:é {,cngth exlc;!qding sgindle:
. ng—1s%in. to

Tag or spill end. We have e eI ralerrieal _8; “E gang

a full range to cover most
needs.

S.L.8 SPIN WHEEL
DRIVE. A precision slide
rule drive complete with

isolation from vibration and
noise.

You can count on these . ..
e .. for a reliable performance

M.G.

DENSER.

WIRELESS WORLD

GANG

Available as
1, 2 or 3 gang, 490 p.F.

CON-

A

DECEMBER, 1953

|

%Nmr

seit

o

Price 1 gang, 9/3,
2 gang, 14/-, 3 gang, 18/3.

Write for full details of the complete range of precision-
built components for Radio and Television industry.

JACKSON BROS. (London) LTD., KINGSWAY - WADDON - SURREY

Telephone : CROydon 2754-5. Telegrams : WALFILCO, SOUPHONE, LONDON.

® T/V HN Y |
AL | Accepted as
® RADIO ENGINEERING the Standard
® ELECTRONICS ' S gndard.
® RADIO SERVICING | 5 " ®
There's a big future in T/V and Radio. Act now ! In- d DC/Ac
crease your knowledge. Back up experience with a v ® ® CONVERTERS
sound theoretical background. [.C.S. offer courses of ul“ n Jl n
® Units Complete and ready

instruction in—
T/V TECHNOLOGY @ ADVANCED SHORT-WAVE
RADIO @ RADIO ENGINEERING @ RADIO SERVICE |
ENGINEERING @ RADAR @ ELEMENTARY ELEC.
TRONICS

for use

Specialists in Converters
since 1937

Please ask for our

I.C.S. will also coach you for the following examinations :— eterincive i IOer
B.LLR.E. ; P.M.G. Certificate for Wireless Operators W.W. -
Radio Servicing Certificate (R.T.E.B.) ; C. & G. Tele. o

communications, etc., etc, .
DON'T DELAY—SEND COUPON TODAY for free descrip-
tive booklee, stating which subject or examination interests you. e Ty
Fees include all books needed. Examination students coached ® {or Electric Gramophones

until successful.
Reduced terms for H.M. Forces. from £8 16s. 0d.

Dept. 223D. 1.C.S.. 7] Kingsway, W.C.2 @ for Radios, Radiograms and Autochange Radio-
SEEGEsARRENcesERARTRAdsRNlE NS sanaEEENAsEREERdsddnAsRRERERaRnNRES grams (inc. 3-speed motors) from £11 16s. 6d.
INTERNAT.ONAL CORRESPONDENCE SCHOOLS. @ for Television, Tape Recorders, and for operation
Dopt. 223D. International Buildings, Kingsway, London oi TV rom Country House lighting plants, price
W= ) according to instrument.

‘lease send Booklet on SUDJECE.....ccvrreiiciire i et aen e Inputs, 6, 12, 24, 32, 50, 110 or 200/250V. D.C.
INacveReees S ol e Sl e e O Outputs, 110V. or 230V. 50 or 60 c/s.
(Block letters please) NEW CHAPEL ROAD. HIGH STREET,

VAI.RAD|0 I.TD. FELTHAM, MIDDX. Tel. : FELcham 4242

Service Dept.: 57 Fortess Road, London, N.W.5. GULliver 5165 and 7202
Scottish Depot: 257 Gorbals Street, Glasgow, C.5.  Tel.:South 1326

Overseas enquiries to nearest E.M.l. Organisation Debot

Address .......
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in design—
and performance!

TYPE W97

HUNTS “THERMETIC” MIDGET METALLISED PAPER
CAPACITORS. WITH A TRUE HERMETIC SEAL

TEMPERATURE RANGE: —100°C (o +120°C
and to CATEGORY ‘A°, CLASS H.1

With the hitherto unattainable temperature range of TYPE W97 STANDARD RANGE
-100°C. to —120°C., Hunts W.97 *‘ Thermetic ' midget LIST  CAP {F. DIMENSIONS (inches)
metallised Paper Capacitors are to Category A (100°C.) PO BT BE. wt'g' o ,O?J;CA
Class H! (84 days tropical exposure) and are the smallest o S R
-capacitors for their rating to this, the most stringent ekl = ST pislo olge
test condition of the R.C.5.€. Specifications. ey 22 N ouss
Construction is the well known Hunts ** castellated ' T o i B
metallised paper with rugged end connections ensuring S H SHAE - S
freedom from intermittent open circuit and open circuits il o S0y R 0260
at low voltage. The capacitor unit is sealed in a metal 400 volts D.C. Wk, up ta 1007C.
tube with Hunts ** Thermetic*’ compound, which also e et e TS I
ensures mechanical rigidity of the end wires thus avoiding RO | e e oo
any reliance on. foil and wire contacts for mechanical L TR0 00 ) 0300 oo
strengch. -’ LI I R ]
8M21  °.0.04 0.610 0.260

W97 Capacitors are non-inductive and suitable for

operation at frequencies up to and in excess of 200 mc/s. o, il (g

A j A o g . 450 voles D.C.  Wkg. 120°C.
They are impregnated with a new material which is arzz RO A s i
absolutely stable over the specified temperature range, ol el N TS
and the tamperature/capacitance co-efficient is infinitely SR Y R 731 o138
superior to other types of capacitors in this class. B e R o e BROAED
: f . : ] ’ BM17  0.0002 0.500 0.180
This unique’ capacitor is desigied to withstand very BM28 000022 0,500 0.180
q “ o1y : ol ) . BM29 0.00025 0.500 0.i80
high rates of “‘g", its rugged constructior enabling it to be B} Q%o okl 043
used in equipment where such conditions are encountered, BM36  0.0004 0.500 0.180
. . A
W97 can bg supplied with a transparent plastic sleeve R T i
i . where insulation of case is required. NG P = Sal

A. H. Hunt (Capacitors) Ltd, Wandsworth S.W.18-BAT (083

CAPACITORS

THE TRADE MARK OF RELIABILITY

29
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NOW FREE OF PURCHASE TAX! ' R
OMNI-DIRECTIONAL3_Speaker SYStem

WI5/CS SUPER 8/CS SUPER S
Treble Units Facing Upwards Crossover Frequencies 800 and 5,000 c/s

The bass speaker is the W.15/CS with a fundamental resonance below 30 C/S ;
the middle speaker is the Super 8/CS; and the third speaker is the Super 5
with response well maintained to 16,000 C/S. The crossover unit is a %
section type, with crossover frequencies of 800 and 5,000 C/S. A Volume
Control is now fitted to the middle and top speakers which also face upwards
to avoid undue directional effects.

DEMONSTRATION—The following Radio Retailers are equipped to give
demonstrations of the Wharfedale Three-Speaker System :—

City Sale & Exchange Ltd., 93/4, Fleet Street, London, E.C.4. Tel: Central 9391

Classic Electrical Co. Ltd., 364, Lower Addiscombe Road, Croydon, Surrey.
Tel: Addiscombe 6061

Tel: Rodney 4988
Tel: Midland 4829
Tel: Bath 5675
Tel: Gerrard 2089

Holley’s Radio Stores, 285, Camberwell Road, London, S.E.5.
Jewkes & Co., 28/31, Broad Street, Birmingham, I.

C. Milsom & Son, North Gate, Bath.

Webb’s Radio, |4, Soho Street, Oxford Street, London, W.I.
John W, Gray Ltd., 82, Westborough, Scarborough. Tel: Scarborough 707
R. Barker & Co. Ltd., 6, Albion Place, Leeds. Tel: Leeds 22086

Wharfedale

WIRELESS WORKS

BRADFORD ROAD : IDLE - BRADFORD - YORKS
Phone : Idle 12356 (2 lines). Grams : Wharfdel, Idle, Bradford.

NEW PRICES

W.I5/CS sand-filled Enclosure £47 0 0
Treble Assembly .................. £16 10 0
HS/CR3 Crossover with V.C.'s £8 10 0

£72 0 0

Other models which can now be supplied
FREE OF TAX are:—

Factofy Bronze, 135/-. Factory Golden, 175/-.
Factory W.12, 277/6, W.[2, 185;-. W. IZ/CS 195/-.
Super IZ/CS/AL 320/-. W.12 Reflex, £22/12/6.
School Baffle, £10. W.M.8 Wall Mountmg
Cabinet, £7/14/-. Essex Grey, £6/17/6.

BROOKES (3 stals

mean

DEPENDABLE

frequency
control

A workshop

Illustrated left is a Type M
Crystal unit from a range
covering 8 Mc/s to 17 Mc's.

FOR ONLY

23'6

Post Free

® Frequency 12,500 kc|s.

® Hermetically sealed
metal can.

THE ® Frequency tolerance -t
0.01% of nominal at
TELEVISION 20°C., or better for

spectal applications.

& RADIO SERVICE

ENGINEERS’ MASTER TRIMMER KIT

® | End Trimmer @ | Side Trimmer

® | Yaxley Switch Contact Adjuster

® | Low Capacity Trimmer @ | Screwdriver
@ | Set of Feeler Gauges @ | Set of Six

Box Spanners from | to 8 B.A. @ | Set oi
Four Spanners from 0 to 8 B.A.

in durable black crackle finish metal case,

Exporeed ). & S. NEWMAN Ltd.

100 HAMPSTEAD RD., LONDON N.W.1 Telephone: EUSton 5176/7

All Brookes Crystals are made to exacting standards and
close tolerances. They are available with a variety of bases
and in a wide range of frequencies. There is a Brookes
Crystal to suit your purpose—let us have your enquiry now.

Brookes Crystals Ltd.,
@ Supbliers to Ministry of Supply, Home Office, B.B.C., etc.
EARLSWOOD ST., GREENWICH, LONDON, S.E.10

KES Telephone : GREenwich 1828
BROO 'Grams: Xtals Green London. Cables: Xtals London
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- if you look for BIG RESULTS

You take no chances with OSMOR ** Q ** Range Coils—
they’re the results of patient scientific research plus
the finest technical ability. Little wonder our customers
are enthusiastic ; they tell us these ‘‘ mighty marvels in
miniature ** are super selective and sensitive to a degree
they never thought possible. And we guarantee them !
Note these ‘‘ plus *’ points that pay handsome dividends
every time !—

* Only lin. high. * Packed in damp-proof con-
tainers. * Variable iron-dust cores. * Fitted tags
for easy connection. * Low loss Polystyrene formers.

COILPACKS. Now at new fower prices! A full range is
a\_raulable for Superhet and T.R.F. Mains or Battery. Size only |fin.
high x 34in. wide x 2}in. Ideal for the reliable construction of
new sets, also for conversion of the 21 RECEIVER, TR 1196, TYPE
I8, WARTIME UTILITY and others. Aligned and tested, with full
circuits, etc. Fully descriptive leaflets available.

% ISHOR

QAAAAA .
A spotlight on just one of the

Lines=-you’'re on the right lines!

range o Type A. Glass DIAL
g“ fnosnlol‘ AYS%EMBLY (as illus.)
Q COI'S || measuring 7in. x Tin.

(94in. x 94in. overall)

mounts in any position

small

H.F. CHOKE Type Q.C.1.

Frequency coverage 150 ke/s. to 20 mjc. § |
Iron-dust core and single-screw fixing

Prototype tested and ap-
proved by M. G. Scroggie,
B.Sc., M.LE.E. Ideal as
anode load in TRF re-
ceivers, for decoupling and
gencral purpose. Price 4/-.

components—resistprs,
condensers, etc.,” neatly stored yet visible
by using an

on or above the chassis Keep those
and works with any type =
of drive. Choice of two 3-colour scales—
Gl (L.M.S.) or G2 (M.S5.S.). Price complete,
24/6. Pulley assembly for right angle drive
if required 1/9 extra. P.& P. I/6

METAL DIALS

Overall size 5%in. sq. {
as illustrated, Cream
I background, 3-colour.
F Type Ml, L.M.S, waves.
- » M2, L. & M. waves.
E M3, M. & 2/S waves.
Price 3/6 each.
Pointer, 1/6.
Drum, Drive, Spring | |
and Cord for use with
both types of dials, 3/2.

OSMOR ‘ JAR-RACK”

(If you're a generous husband you'll buy
one or two for your wife's larder, too—
she will appreciate the extra space they make.)
Holds any | 1b. jam jars, with or without lids.
Easily removed, cannot fall out. Just the
thing for the tidy ‘* HAM *’ or Radic Dealer.
Type | for wall-fixng, 6/9 each, holds 8 jars.
(Jars are not supplied but are easily ob-
tained.)

Length 24in. enamelled olive green.

Type 2 (as illustrated) for screwing under 2
shelf, 5/9 each, holds 6 jars.

Length 18in., enamelled green.

Post and packing 1/- (either type).
e (Trade supplied) emm——

OSMOR STATION SEPARATOR
TYPE METRES

T e a o d g "o g o
TWO for the Price of ONE

The NEW OSMORB
CHASSIS CUTTER

of entirely new design. Cuts two sizes of |
holes with any one reversible punch and
die ; and can be operated with a spanner
or tommy-bar, Blanks easily removed.
For use on steel up to 18 swg. Brass and |
Dural up to 16 swg. Aluminium and Cop-

We keep stocks of many radio components
for use in published circuits, including :—
‘“ WIRELESS WORLD **

‘““No Compromise '* TRF Tuner. *‘ Midget

{
up to 14 swg. Mains Receiver.'” Sensitive 2 Valve Receiver. Aerial |—141-250
P y Television Converter (special coils in cans plugs 2—218-283
available), etc., ‘etc in here = 3—-267-34i
“ PRACTICAL WIRELESS ” 4—319-405
Coronet  Four ; Beginners’ Superhet ; @ i?lug 5—395-492
Modern High Power Amplifier 2 ; Attache into 6—455-567
Case Portable ; R1155 Converter; A.C. | Receiver 7—1450-1550
i 3 Band-pass 3 ; Modern |-Valver; 3 Speed | 8—410-550 kjc
Mvee hiclelsizesilErice Autogram, etc., etc. This is a device on the well-known *‘ wave®
| lin. x lin. 19/6 STtaesessacmaseseasassaceascaasansasannssasans trap '’ principle, which will reject an undesired
2 fin. x I§in. 18/9 * {.F.s. 465 kjc. Permeability-tuned, with o signal when inserted In the aerial lead.
3 $in. x l{in. 22/6 * flying leads. Standard size Iiin. x l§in. x 3 The Separator may easily be tuned to
4 . Iin.x 2in. 273 2 34in. For use with OSMOR coilpacks and §| eliminate any one Station within the ranges
fost gndPacking /g (anyytype). i others, 14/6 pair. PREALIGNED, 1/6 extra. | stated and fitting takes only a few seconds.
Tommy Bars ........ooocimmniiin. . 1/3 €ach | luvassnaracansesassasanscancncaasonnsanrsnaanns Sharp tuning it effected by adjusting the

The OSMOR ** JIFFY PUNCH |

For cutting smaller holes neatly and quickly
with one blow of a light hammer.

/ P.Pat,
Q—“— v e— Y
Holg Size

tin,

iln.

Price

6/6 |

7/6 |
fin. 8/9 |

For use on -Steel up to 20 s.w.g. Brass

and Dural up to I8 s.w.g. Aluminium

and Copper up to |6 s.w.g.

Type
i
2

(Dept. W.48) BRIDGE VIEW WORKS,

Dear Reader,

We can't mention all our products here but
| shall be glad to receive your enguiries for
| Chassis, Tuning Condensers, Switches,
Volume Controls and all other Radio
Components. If it's top-quality components
| and a speedy, courieous service you are looking
Jor—iry Osmor. We really shall do our best

f
|

brass screw provided.
Complete with plug, socket and full instruc-
tlons—nothing to add.

7/6 POST FREE Satisfaction guaranteed.

,P[i/ Send 5d. (stamps) for
o

FREE CIRCUITS oand
full lists of coils, coilpacks
and radio componenks

for vou.
O5MOR

BOROUGH HILL, CROYDIN, SURREY.

radio products ltd.

Telephone : Groydon 5148/9
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Electronic Power Units
Lvarfadle Yor Quick Delivery
e g T

TYPE Il TYPE Il
[ EP. 257
Positive 0-200V. 200-400V. 0-500V
Stabilised 0-75mA 0-150mA 0-250mA
0-80mA
Negative 0-85V ™~ 150V 30mA and
Stabilised 0-imA 0-150V 0-imA
Stabilisation 100:1 66 : 1 66:1¢ve
Ratio 300:1-ve
Impedance 2 ohms 2 ohms 3 ohmssve 1 ohm-ve
Ripple < 5mV <2mV <SmVsve<2mV-ve
Unstabilised | 370V.D.C. | 530V, D.C. 750V., 520V.
Outputs 75mA 150mA 300V. at (A
63V.C.T. | 63V.C.T. | 63V.CT. 4Aand
4A 4A 2A separate

WIRELESS WORLD

THE GOLDRING
MAGNA CARTRIDGE

A magnetic Turnover Cartridge with
high output and cantilever styli.

@ Entirely new principle. (Pat. applied
for.)

@ Output comparable to crystal pick-
ups.

@ Cantilever styli give minimum
record wear and eliminate needle-

talk.
@ Styli easily replaceable.
@ Smooth extended frequency

response on' both standard and

L-P. records.

@ The ideal replacement Cartridge
for 3-speed record changers and
units.

Of .special interest to the designer of

new equipment.

Write for full technical information to :—

ERWIN SCHART

49+51a, DE BEAUVOIR ROAD, N.I
Telephone : Clissold 3434-5+6

YR

PR Full details of these or any other Boulton Paul Electronic

DECEMBER, 1953

N In all cases
L Kk 1. Input taps are provided for 210, 230 and 250
e volts at between 40 and 100 c.p.s.
2. All supplies are isolated from earth and chassis.
*3 Separate earth terminal provided.
% 4. A single meter Is provided with a range switch

for measuring voltage and current outputs.

The electronic circuit used in all cases is of advanced

design, resulting in a superior standard of perform-

ance. High grade components are used throughout

and valves are rated to give long, reliable and
trouble-free operation.

b

t

Instruments will gladly be forwarded on request.

BOULTON PAUL ELECTRONICS

©  BOULTON PAUL AIRCRAFT LTD. WOLVERHAMPTON
\ Telephone : Fordhouses 3191  Telegrams : Aircraft, W'ton

High Value
INSULATION RESISTANCE
METER

MODEL
RMI175-LZ

%

% 3 . —
% see ¢

‘ 0.9 TO 10,000,000 MEGOHMS ,l

Se.lf-conta.i\:led, malins operated SELF-CON TAINED
with stabilised voltage compen-

sation and incorporating meter

overload protection in the case S TABIL ISED
of sample breakdown, this resis-

tance meter is designed for inten- OVERLO AD

sive use in testing high values
of insulation. Test pressure
variable from 0-1,000 V.D.C.

Write for full specification.

0-1,000 V.D.C.

PROTECTION

BRITISH PHYSIC.
Radlett HERTS

B ORATORIES
ef : RADLETT 5674-5-6

dm.BPI13
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REAL HIGH FIDELITY at modest cost . . .

e Manufacturer-to-Consumer policy saves you one-third cost!!

You may have already extended your record
reproducer to include the now firmly estab-
lished L.P. Records. You may be considering
doing so. In either case, for real high fidelity
at modest cost, it will pay you to consult us.
Our aim is not just to sell you equipment
but to save you wmoney and to ensure that you get
the apparatus most suited to vour needs. Discuss

No. | “SYMPHONY ' AMPLIFIER is a 3-channe}
S-watt Gram/Radio Amplifier with astonishingly
flexible tone-control. You can lift the treble, the bass,
or—and here is the unique feature—the middle
frequencies to sult your own ear characteristics and
the record or radio programme being heard. It is
thus possible to arrange the frequency-response of
the amplifier to a curve equal and opposite to the
resultant curve of the other items in the chain so
that what finally registers in the brain is as per original.
This ﬂexibim( of control is far more important than
mere nominal linear response of the amplifier, as the
pick-up, speaker, etc,, are not linear. Independent
Scratch-Cut is also fitted and special negative-feedback
circuit employed. The Amplifier can accommodate a
wide variety of records from old 78’s to new L.P.’s,
input is for all types of pick-up of 0.2v. output or more
and there is full provision (and power) for Radic

your problem with our Chief Engineer (avail-
able daily including Saturdays 11 a.m. to
6 p.m.). Or write enclosing 2id. stamp.
This Technical Guidance Service will cost
you nothing and save you pounds.

NOTE: Regarding Pick-up heads to take stan-
dard or miniature thorns for 78 r.p.m. thesecan
be supplied with any of the single-record Gram
Units or Auto-changers sold by us, if desired.

No.2 “SYMPHONY > AMPLIFIER as No. | but
with 10-watt Push-Pull triode output and triodes
throughout. Woden mains and output transformers
and choke. OQutput tapped 3, 7.5 and 15 ohms.
Competes with the most expensive amplifiers on the
market yet costs only I5 gns. {carrlage 5/-). Fitted in
Portable Steel Cabinet 2 gns. extra.

34 cccec

“ SYMPHONY " AMPLIFIERS with REMOTE
CONTROL. Both the above model Amplifiers are
available with all controls on a separate Control
Panel with up to 4 feet flexible cable which simply

Tuner. ltisavailable to match2/3 or 15 ohmsspeakers.
Price : 10 gns. (carriage 5/-). Fitted in Portable

Steel Cabinet 35/- extra.

REGD. DESIGN

plugs into the amplifier. Enables the Ampllfier proper
to be satin the bottom of a cablnet whilst the controls
are mounted conveniently higher up. Extra cost 2 gns.

GARRARD 3-SPEED GRAM UNIT MODEL *“T,” With turnover
Magnetic Pick-up Head or Turnover Astatic Crystal Head, £10, post and
pack., 2/6.

MODEL ** TA,"” as above, but fitted with the latest Radio Show High-Fidelity
Acos HGP35 Pick-upr Heads {one for Std. and one for L.P.). Price £12/3/9,
post and pack. 2/6.

MODEL * TB,"” as above, but with two separate Decca XMS Heads, £13/7/6,
post and pack., 2/6. Or with two separate Acos GP!9 Heads, £11/17/6. Or
with Garrard Head for fibres (78) and Acos GP19 for L.P., £11/15/-, post 2/6.
GARRARD 3-SPEED AUTO-CHANGERS, MODEL RC90 in de luxe
rexine-covered Portable Case, £23/1/-. Or fitted with Garrard Magnetic
Turnover Head, £25/3/5. Or fitted with two separate Acos high-fidelity
HGP35 Heads, £27/7/-. Carriage in ali cases 7/6.

GARRARD 3-SPEED AUTO-CHANGERS, Model RC80. Plays up to ten
records 7in., 10in. or 12in. at 78, 45 and 334 r.p.m. Stylus pressure on L.P.
10 grammes (adjustable). New ultra-sensitive auto-trip mechanism and heavy
foaded turntable to eliminate ** wow.” Price £14/2/6 or with Garrard Magnetic
or Astatic crystal Turnover Pickup Head £16/2/6. With two separate Acos
Hi-fi Heads, £18/2/6. With two separate Decca XMS Heads, £19/7/6. Carriage
5/-. Optional Extras: 45 r.p.m. Auto Centrz Spindle, 20/9 ; A.C./D.C.
Operation, £7/14/-. Fitting in de luxe rexine-covered Portable Cabinet, £5.
Pi¢k-up Head to take Fibre Needles, 25/~ to 35/-.

“SYMPHONY ” BASS REFLEX CABINET KITS (left). 30in. high,
consist of fully-cut in. thick, heavy, inert, non-resonant patent acoustic board,
deflector plate, felt, all screws, etc., and full instructions. 8in, speaker model,
85/~ ; 10in, speaker model, 97/6 ; 12in. speaker model, £5/7/6. The design
is the final result of extensive research in our own laboratory and is your
safeguard of optimum acoustic results. Carriage 7/6. Ready built, 10/6 extra,
also available fully finished in figured walnut veneer as illustrated, 8in.,
£10/10/- ; 10in., £11 ; 12in., £11/10/-. Treble bafle to match, 45/-.
CONSOLE AMPLIFIER CABINETS (right), 33in. high, lift-up lid, take
Gram Unit or Auto-changer, Amplifier, Pre-amplifier, and Radic Feeder Unic,

GOODMANS CORNER
CABINETS (above) for the
AXIOM 50 Mark 2 manu-
factured by us to Messrs.
Goodmans own design. Price:
complete kit in plain board
with felt, 8 gns. Price ready
built, 10 gns. Finished in
figured walnut, 16 gns. Other
veneers to order. Carriage
extra.

©“ SYMPHONY " AMPLI--
FIERS for DECCA MAG-
NETIC PICKUPS. Same as
Standard models but specially
designed for these famous
pick-ups or heads, The pre-
stage and bass compensation
network is switchable so that
the amplifier can be used with
other pick-ups also. Prices:
No. 1, £12/7/6 ; No. 2,17 gns. ;
carriage 5/-.

finished medium walnut veneer.
Bass Reflex Cabinets to match available.

to area.

STANDARD PORTABLE RECORD

PLAYER CASES, strongly constructed of
{in. thick ply, rexine-covered, measure
Internally 15in. by (24in. by 64in. Uncut
motorboard. Will take any of the Garrard,
Decca, B.S.R. or Collaro single-record units.
Makes a de luxe Player. Price 57/6. Post2/6

PORTABLE CASES FOR AUTO-
CHANGERS, large enough to take any
modern Auto-changer fully spring-mounted
Internal dim : 16in. by 13}in. by 93in. Price
90/~. Model B 1itin. deep 95/=. Carr, 5/-

EXTRA LARGE PORTABLE RECORD
PLAYER CASES, specially designed for
transcription quality motors such as Con-
noisseur, Garrard 201B, together with
pick-up.. Internal dim: 164in. by 144In. by
7in. Uncut motorboard. Price 67/6. Carr,5/-.

RECORD PLAYER CASES, ex-Manu-
facturer, measure {44in. by 124in. by 5{in.
internally, motor-board cut for Decca motor.
To clear 35/-.

Details 24d.

De luxe version, 10 gns., carriage according

ILLUSTRATED CATALOGUE AND SUPPLE-
MENT. Our new catalogue just published will save
all those considering the purchase of radio or record-
reproducing equipment much time, trouble and
money. Send two 2id. stamps for your copy now !
Our CHIEF ENGINEER will be pleased to afforo
TECHNICAL - ADVICE where required.

NORTHERN RADIO SERVICES

16 KINGS COLLEGE RD., ADELAIDE RD.,
LONDON, N.W.3. Phone: PRimrose 8314

Tubes :  Swiss ~Cottage and Chalk Farm.
Buses : 2, 13, 31, 113, 187.

B
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SOMERFO!

A range of 150 standard types, each
available in three styles of mounting

known as Avon, Avon A and Hengist "A 3;;. A i
and held in stock for
off the shelf delivers.”

Fully” descriptive . Catalog

(SARDNERS QADIQ;;/ |

SOMERFORD CHRISTCHURCH HANTS 72/- /02#/5

Constantly reliable readings or indications of any
photometric device require a constant light

source, which, in turn, demands constant voltage.
Advance Constant Voltage Transformers keep

the mains supply voltage steady to

within 419, with input variations of up to 4-15%,
Full details in Folder W/15 available on request.

(2 22

ADVANCE COMPONENTS LTD. . BACK ROAD . SHERNHALL STREET . WALTHAMSTOW . LONDON . E.I7
Telephone : LARkswood 4366/7/8 Telegrams : Attenuate, Walt, London.

Can now be supplied with multiple secondary
windings to provide stabilisation on a
number of outputs. A specification of your
requirements may enable us to provide you
with CONSTANT VOLTAGE throughout
your equipment,
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BRITISH PATENT No. 680632

CONTINUOUS STORAGE UNIT

When you want one particular type and —and it’s FREE with the initial purchase
value of resistor you’re wanting one in 870,  of 180 type ‘R’ or 240 type ‘T resistors.
for there are 145 preferred values in two
wattages and three tolerances. Yet you can The Lab Continuous Storage Unlits are available
make your choice immediately and with cer- Wrim ylour Rarmalis our gl R R

. . . L detailed information can be obtained on request
tainty only if your resistors are LABpak’d.

LABpak’d resistors are separately card-

ed in ohmic value, rating and tolerance, and RESISTOR SPECIFICATION
stored, just like a card index, in the LAB Re. | Type | Loading | M2 | Range | Dimensions
. . S
Continuous Storage Units. Empty cardsare T |dwate| jwate | 250 | 0ohms | 3 x §”
merely replaced with full ones from stock. REBAREEE | it e N e ': ! rxy
. g . megohms

There’s nothing like the LAB storage ,

; Tolerance avaitabte +20%, +10%, +5%
unit for speed, accuracy and compactness

THE RADIO RESISTOR COMPANY LIMITED

50 ABBEY GARDENS, LONDON, N.W.8 Telephone: Maida Vale 5522
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utmost

dependability

under

all conditions

DKERIN WAXES

AND

DI-JELLS

for the
ELECTRICAL

INDUSTRY

ASTOR BOISSELIER
| & LAWRENCE LTD

9 SAVOY STREET, STRAND, LONDON, W.C.2
Telephore Temple Bar 5927

Works—~West Drayton

| length. List Price 2/- com-

WIRELESS WORLD DECEMBER, 1953

THE NEW

radio listening

This new Ever Ready Battery, com-
bining a 90 volt high tension unit and
a 1.5v low tension section, has been
designed for use with the latest Ever
Ready low consumption valves, type
DK96, DF96, DAF96 and DL96,
which use only half the filament
current (25mA) of the older series
valves (50mA).

A balanced service life of 300 hours is
obtained when the high tension cur-
1 rent is 10.5 mA at 90 volts and the
low tension current 125 mA at 1.4
volts; the respective cut-off voltages
being 40v and 1.0v-on load.

The maximum battery dimensions
are 743" X 3§” x4” and the weight is
51bs. 10 0z. Price 16/-.

BATTERY PLUG

The new Ever Ready plastic
4 pin battery piug has been
specially desgned to ensur:
correct and easy battery con-
nections. Plugs are fitted with
four staggered metal pins,
also four coloured unres 18" in

plete. Suitable for use with
BSS. 1766-1951.

EVER READY DRY BATTERIES FOR RADIOS
TORCHES - HEARING AIDS - CYCLE LAMPS
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New Portable Wave Analyser

THE WAYNE KERR MODEL A.321

An audio frequency analyser
of the heterodyne type to
measure the relative levels of
the components of a complex
waveform down to —75db below
fundamental.

It is light, compact and simple
to operate and can be supplied
either in a transportable
case or for standard 19
rack mounting.

Specification

FREQUENCY COVERAGE: 50—20,000c/sin two
ranges

FREQUENCY STABILITY: Better than £1%

INPUT LEVEL: Between —20 and +20 db relative to ImV into
1 600 ohms adjusted by a 5 step attenuator and
fine control of 0—10
FREQUENCY- Flat to within +1 db over the whole working
RESPONSE: range.
LEVEL STABILITY: +Idbifmainssupplyvoltageremainswithin +5%
ACCURACY OF Harmonics below fundamental
HARMONIC to —55db 5%
MEASUREMENTS: to —75db +10%
or +1db whichever is the greater.
INPUT 100,000 ohm unbalanced (greater than 25,000 ohm.
IMPEDANCE: balanced, can be supplied to order)

SELECTIVITY: Constant over the frequency range. 2 stage crystal
filter, mid band frequency 100 Kc/s. Flat top
(+1 db) pass band ertending over 10 ¢/s 1 c/s.

HUM LEVEL: —55db

POWER SUPPLY: 110/115 and 200/250 volts 40/60 c/s

POWER

CONSUMPTION:  Approx. 60 watts
DIMENSIONS: In case 207 x 9" x 8%"
WEIGHT: 31 Ibs. approz.

THE WAYNE KERR LABORATORIES LIMITED - NEW MALDEN ' SURREY - MALDEN :20:2
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Movement

Scale

Case

Current
Ranges
Voltage
Ranges

(o}
300-4 150,48 O |
30md 1500y

(o]
[s)
s 5V

A New Universal Test Meter
“QUICKTEST” METER

SPECIAL FEATURES :

Hardened precision machined polished steel pivot
balanced on high grade jewelled bearings. Lightweight
aluminfum tubular knife edge pointer giving a high
torque to weight factor ratio. Reliable and positive
action designed to assure uniform operating character-
istics over long periods of time.

Precision close tolerance wire wound resistors.

3 inch scale length with clear legible markings,
accurately calibrated scale designed to permit quick
and accurate readings.

Industrial quality design, strong mechanical construc-
tion dasigned to withstand shock and vibration.

21 RANGES
AC 0/30ma 0/150ma 0/300ma 0/3A
DC 0/30ma 0/I50ma 0/300ma 0/3A
AC 0/1.5V  0/6V 0/60V 0/300V 0/1500V
DC 0/1.5V 0/6V 0/60V 0/300V 0/1500V
OHMS 0/%)
FRICE £4.4.0

~—— “Quick Test Meters' are British made and are guaranteed 3 months.

INDUSTRIAL FACTORS LTD.

399 UPPER RICHMOND ROAD, LONDON, S.W.I5
Telephone No. PROspect 2918

MINNESOTA MINING & MANUFACTUR.NG COMPANY LTD, 167 Strand, London, W.C.2 Tel: TEMple Bar 6363

‘ i
i

’ You’ve not heard true sound reproduction until
=

you've tried the new ° Scotch Boy ' Magnetic
Recording Tape—the mnearest approach yet to
perfection in tape recording! Already noted
for crystal clear recordings at economical
running speeds, ‘ Scotch Boy ’ mow offers you
new and improved features—higher sensitivity,

6db extra output, higher signal/noise ratio,

even less distortion, and perfected dry lubrica-

tion. As before, you have the choice of six reel
sizes from 300ft. to 3280ft. Put this new
magnetic tape on your recorder and you will

realise why * Scotch Boy ’ is used by recording

companies and the B.B.C.

ANOTHER @ PRODUCT

Ask your dealer to show vou the new ¢ Scotch Boy® or write for full details to:

SENRRN e

e -y

DECEMBER, 1953
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Now T/V circuit
designers have
an even greater
reason for

The ¢ ENGLISH ELECTRIC’ T90I
series C.R. Tube— the finest for
results — is the only tube with which
you can cut replacement costs.
Through the ¢ ENGLISH ELECTRIC’

reconditioning service, when a Tgo1

comes to the-end of its normal life, it

can be exchanged for a reconditioned
""""""" tube, equal to new and carrying a ““new
tube ” guarantee— for only £12. This
service is exclusive to ‘ENGLISH
ELECTRIC’ and the benefits it confers
warrant your careful consideration.
This, with its other features gives
every justification for specifying
‘ ENGLISH ELECTRIC’.

specifying
‘English Electric’
C.R. Tubes

"ENGLISH ELECTRI(’

THE BRITISH MADE LONG-LIFE 16/ METAL C.R. TUBES

The ENGLISH ELECTRIC Company Ltd., Television Department, Queens House, Kingsway. London, W.C.2,
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ARCOLECTRIC

SWITCHES & SIGNAL LAMPS

o For Industrial Equipment
o Domestic Appliances

o Electronic Instruments
o Automobile Switching

PUSH PULL SWITCH
For Motor Cars

10-AMP. TOGGLE -SWITCH
10-amp. 250 volt.

THREE POSITION TOGGLE SWITCH
Two-way and Off

D.P. TOGGLE SWITCH
3-amp. 250 volt.

Write for Catalogue No. 128-W

MINIATURE TOGGLE SWITCH
3-amp. 250 volt.

ARCOLECTRIC

S WITCHES - LTD
SIGNAL LAMP HOLDER
SMALL POINTER KNOB MES Fitting
CENTRAL AVENUE, WEST MOLESEY, SURREY TELEPHONE: 4336 (3 LINES)

MOLESEY

TRUVOX

S P AS Li_v?ou EO/M/
'EQUIPMENT M«

Profitable P.A. business is built upon a reputation for reliability which can
only be based on the dependability of your equipment. That is why it pays
to use only TRUVOX, the reproducers that have had reliability’built into
them for a quarter of a century.

TRUVOX PRESSURE
TYPE DRIVING UNITS

Senior and Junior models have a power hand.ling
= capacity of |5 and 10 watts respectively and

TRUVOX REFLEX
SPEAKERS

provide a Substantially linear response from 175
to 10,000 c.p.s  The Senior model is available
with built-in tropicalised multi-ratio transformer
a noteworthy feature much appreciated by sound

engineers.

For ‘Full Details Write to:

FERRY WORKS, SUMMER

‘Phone : Emberbrook 3402-6,

ROLA CELESTION LTD.,

Senior models give a substantially linear response
from 250 to 8,000 c.p.s. with a pcak handling
capacity of 8 to 10 watts whilst Junior models
range from 350 to 8,000 c.p.s. with 6 to 8 watts
peak handling capacity, Either can be supplied
with built-in transformer. Completely weather- -
proofed and designed to withstand prolonged
exposure and vibration,

ROAD, THAMES DITTON, SURREY
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O and tan 6 @

bridge or resonance methods

1 kefs or 50 Mc/s

For the measurement of the magnification
factor of inductors or the phase
defect of capacitors at 1000 c/s—
UNIVERSAL BRIDGE Type TF 868.

OPERATING FREQUENCY : | kefs
DIRECT MEASUREMENT RANGES
Q: 0.1 to 10 (=10 to 0.1 tan 3)
Tan §: 0.001 to 0.1 (=1000 to 10Q)
Capacitance : |uF to [00uF
Inductance: |uH to 100H
Resistance: 0.1 to 10MQ (d.c.)

For measurements up to 50 megacycles
—CIRCUIT MAGNIFICATION
-METER Type TF 329G.

OPERATING FREQUENCIES
50 kc/s to 50 Mc/s
DIRECT MEASUREMENT RANGES

Q: 10 to 500

Tan §:.0 to 0.1

3 Capacitance: 0 to 416uuF

inductance and resistance may be deter-

mined indirectly : for measurements at

frequencies up to 170 Mcfs, use H.F. [
Circuit Magnification Meter Type TF 886A.

TF 329G I

May we send you our booklet * Measurement by Q Meter”?

.i MARCONI iNSTRUMENTS |

SIGNAL GENERATORS . VALVE VOLTMETERS - FREQUENCY STANDARDS
OUTPUT METERS - WAVEMETERS . WAVE ANALYSERS - BEAT FREQUENCY OSCILLATORS
MARCONI INSTRUMENTS LTD . ST. ALBANS . HERTS : Telephone: St. Albans 61617

Midland Office : 19 The Parade, Leamington Spa. Northern Office : 30 Albion Street, Hull
'Ex_port Office: Marconi House, Strand, London, w.C.2
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SOLDERING
INSTRUMENTS
AND EQUIPMENT

[FEGovZ¥T vimiveo ]
(Regd. Trods Mok}
mean

SOUND
JOINTS
for
SOUND
EQUIPMENT

(%}

Types are
available
for
Factory Bench Line,
Maintenance Engineer

i

Shields Extra

& Home Constructor |

Supplied for any
volt range to meet |
our world-wide

consumers’ demands l

Heating time : 90  seconds.
Consumption : 25 watts.
Weight : 4 ozs.

High temperature.

Handle unaffected by element
temperature. |

Length of instrument: 9. |

Equally suitablé for daily or
intermittent use.

#~ dla, bit Scandard Model.

§* dia. bit Standard Model,

" Detachable bit Type (Factory Bench
Line).

Standard modet %" bit (illustrated)

Made in England’
Registered Design (British, US.A.,
Canadiany and Foreign Patents.

e atpere oll?!b“ﬁlﬂ{i?l 230 RE NG M_NOU_!N'“’NNMWNNH: i

. Apply Sole Manufacturers and Suppliers
ADCOLA PRODUCTS LTD.

HIGH ST., LONDON, S.W.4. MACaulay 4272
L L e e ea I LS S

‘Sales Offices & Works: CRANMER COURT, CLAPHAM l

WIRELESS WORLD

DECEMBER, 1953
RADIO COMPANY
for
CHASSIS

leaflet on our latest 3-waveband 5-valve

LEWIS

Send for free
superhet chassis.

AMPLIFIERS

Send for free leaflets on our 5 and 4f watt domestic
models.

CABINETS
We picture here
our latest T/V
cabinet at

£15.10.0

Suitable for ALL
Tubes. Send [/-
for our NEW
illustrated cata-
logue of Cabinets,
Auto-changers,
Loudspeakers
and Armstrong
Chassis. We
make individual
cabinetstospeci-
fication.

120GreenLanes, PalmersGreen,London, N.I3
R £ O VVes Park 6064

PRODUCED IN
3 s1ZES

Telescopic Mountings offer the most
convenient means of obtaining complete
accessibility of rack mounted equipment
as each chassis can be withdrawn:
completely clear of its framework for
easy examination. Worite for illustrated
catalogue.

Owing to the
limited supply
of raw mat-
erial,we regret
“that we cannot
supply private
individuals.

-TECHNICAL SALES OFFICE
299 NEW KING’S RD.

LONDON, S.W.6
Tel.: RENown 1601

MANUFACTURERS

HALLAM. SLEIGH & CHESTON ™™
WIDNEY WORKS - BIRMINGHAM - &

Phones Avion Cros 0914 i mass - Gramit Superfint Birmingham.d
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Taylor
model 72A

multirange
universal
meter B=D

i

1

ST ey ]
\ *

~N
-3

B.S. 89 for first grade accuracy.

SENSITIVITY. 1,000 ohms per volt A.C. and

D.lC. except for 15 v. A.C., which is 66 ohms per
volt.

METER. Precision engineered for
reliability and accuracy.  Fitted with
5in. scale and knife edge pointer.

SCALES. Scales clearly marked black
on white ensure easy reading at all times.

Fitted with anti-parallax mirror. Pri ce RANGES :
OVFRLOAD PROTECTION. Meter fol=Tee P A
movement has instantancous overload Moillis imeres D.C. 0-15-150.1.500
protection, effective on all ranges. £ 1 6 A o o Mi lli::g:::: A: C: 0:15:150:1,500
fBUZZIiR. A buzzer is fitted internally or £2.8.0 deposit and ﬁxnl;gzr:: R(C: g-}g

i tinuity testing. o>lta T .C. - o
e i T 10 monthly payments of Resistance 1 ohm to 500K.
BATTERY. Self contained. One £1.10.8 ohms in two
Ever Ready U.11 cell or equivalent. ° Ot ranges (with self-
Readily accesls(iblt; in separate comgart— contained battery).
ment at back of case. An ‘‘adjust .
ohms.” control is fitted providing compensation over wide Output. As A.C. volt ranges, except 3,000 v., via a condenser.

battery voltage variations.

SWITCHING. One switch selects both circuit and range. Heavily silver plated beryllium copper switch contacts ensure low
loss and trouble-free operation. - Large 2in. milled knob for easy handling. In rugged black moulded case.

Available on Hire Purchase terms.

Other Taylor Products include: Signal Generators, A.C. Bridges,
Circuit Analysers, Cathode Ray Oscillographs, High and Low
Range Ohmmeters, Output Meters, Insulation Testers, Moving
Corl Instruments.

Write for Catalogue.

ELECTRICAL INSTRUMENTS LTD.

‘Montrose Avenue, Slough, Bucks. Tel. Slough 21381. Grams. Taylins, Slough
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The famous ** CORONET " A.C. FOUR receiver was designed
for the special 2Ist Birthday issue of ** PRACTICAL WIRELESS '’
by the Editor, Mr. F. J. CAMM, around our famous R.L.30 Coil
Pack and Tuning Unit. This receiver is enjoying enormous
popularity. |f you want FIRST-TIME SUCCESS in set-construction
be guided by this lead ! Send NOW for our world-renowned
‘““ HOME CONSTRUCTOR'S HANDBOOK '’s containing ALL
of these time-proved outfits :

@ 3V 3 Band FEEDER @ 4V 3 Band FEEDER ** Norm/HiFi/Gram "’
@ 5V 3 Band SUPERHET AC @ 5V 3 Band SUPERHET AC/DC
@ 6V 3 Band SUPERHET AC @ 6V 3 Band SUPERHET AC/DC
@ 3V 2 Band ‘* Local Station '’ HiFi FEEDER @ FEEDER AMPLI-
FIER/POWER PACK @ MAGIC EYE UNIT @ SIGNAL TRACER
@ 5 Wace AMPLIFIER @ 10 Watt AMPLIFIER @ SIGNAL GEN-
ERATOR, etc., etc., etc.

Apart from details for construction there are LARGE blue-
print circuits, COMPLETE parts lists and TECHNICAL
DESCRIPTIONS of these famous circuits, also Set Building
Hints, Servicing Hints, Facts and Formulae, Resistance Colour
Code, Symbols, Data, etc,, etc. AND our current Catalogue,
ALL FOR ONLY HALF-A-CROWN !!

Printed on glossy art paper this famous publication contains many
advances over previous issues ; is prolusely illustrated throughout
its 46 pages and should definitely be in every radio man’s Den.
DON'T DELAY, SEND FOR YOUR COPY TO-DAY!

obtainable only from :

RODING LABORATORIES

(Dept W.11), BOURNEMOUTH AIRPORT, CHRISTCHURCH,

DECEMBER, 1953

THESE STANDARD WIDE

ANGLE COMPONENTS ARE

USED IN THE "TELEKING"
AND "SUPERVISOR"”

Also for the conversion

to 14" or 17" C/R tubes

of allpopular home-built
televisors

*

From all Leading Stockists

ALLEN

COMPONENTS LIMITED

Crown Works, Lower Richmond Rd.,

Richmond, Surrey
Telephone : Prospect 9013

v

Send 9d. and S.A.E. for

Circuit Diagram

HIGH GRADE TRANSFORMERS

at competitive prices

All fully shrouded (except E.H.T. types), of interleaved construc-
tion and impregnated to ensure long life. Accuracy and insulation

conform to the best electronic engineering practice.
Prii 210/230/250v. *230v. only.

Cat. No.
T.S.1 260/0/260v. 65 mfa. 6.3v. 2.5a., 5v. 2a. ........ocoeenaes
T.S.2 350/0/350v. 120 m/a. 6.3v. 4a., Sv. 2a. ..
T.S.3350/0/350v. 150 m/a. 6.3v. 42, 5v. 2a. ....
T.S.4 425/0/425v. 200 m/a. 6.3v. 4a., 6.3v. 2.5a., Sv. 3a.
T.S.5 425/0/425v. 250 mja. 6.3v. 4a., 6. 3v. 42.,5v. 3a. .
T.S.6 350/0/350v. 250 m/a. 6.3v. Ba., 0-2-6v. 2a., 5v, 3a.

T.S.27 *1750v. 5 mfa. R.M.S. 0-2-4v. |.5a. (Ins. 2500v. DC)OZJV

1.5a. {Ins. 2500v. D.C.} . 37/6
T.S.28 2500v. 5 m/a. R.M.S, 0-2-

1.5a. {Ins. 3500v. D.C.) ... 50/-
T.S.29 4000v. 5 mfa. R.M.S. 024\1 5 70/-
T.S.30 5000v. 5 mfa. R.M.S. 2v. 2a, or 4v. la. (Ins. '7000v. 7716

Chokes. Fully shrouded {except®)

Cat. No. Price Cat. No. Price
T.C.l *10hy. 80 m/a.250 ohms 5/3 T.C.6 |2hy. 150 m/a. ......... 20/~
T.C.5 12hy. 120 m/a. ......... 15/9 T.C.7 5/8hy. 250 mfa. ......... 22/6

Auto Transformers. Fully shrouded. Fitted terminal blocks.. Tapped
100/110/210/230/250 volts.

Cat. No. Price Cat. No. Price
T.A.la 80waet ............... 25/~ T.A.3 300 wact 52/6
T.A.l 125 wate . .. 32/6 T.A.5 500 waet . 87/6
T.A.2 200 wact 42/6 T.A.10 1000 wate 150/~

Cash with order or C.0.D.

70, CHEPSTOW ROAD, LONDON, W.2
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GUIDE TO NEW TYPES

Z719 Short base R.F. pentode with high
input impéddance for use as R.F. & I.F. ampli-
fier, mixer and sync. separator in television
receivers. Slope 7.4mA/V. Heater 6.3V 0.3A.
Operating anode voltage 170V, Base: B9A.

N329 Output pentode for use in sound and frame
time base output stages in transformeriess television
receivers. Audio output 4 watts with 170V H.T.
Heater 16.5V 0.3A- Base: B9A.

U43 Miniature wire-in television EHT rectifier.
Indirectly heated. P.L.V. 17kV. Heater 6.3V 90mA,

305 Barretter 0.3A. Voltage range 40-90V. For the
regulation of heater current in transformerless tele-
vision receivers. Base: E.S.

LDt

3

&5

Z729 Low hum, low microphony voltage amplifying
pentode for use in early stages of high gain amplifiers.
Hum level 1.5uV. 5Stage gain up to 180 times. Heater
6.3V 0.2A. Base B9A.

N727/6AQ5 Beam output tetrode. Audio output
4.5 watts. Heater 6.3V 0.45A. Direct replacement
for American 6AQ5. Base B7G.

W727/68A6 Variable mu R.F. pentode. Slope
4.4mA/V. Heater 6.3V 0.3A. Direct replacement for
American 6BA6. Base B7G.

TELEVISION TYPES "

Z309 Short base high slope R.F. pentode.
Primarily designed for use as a video amplifier.
Slope 15 mA/V. Centre-tapped heater for
12.6V 0.3A or 6.3V 0.6A operation. Base: B9A.

AUDIO AND BROADCAST

The following notes are intended to
provide designers and constructors with
a convenient- reference to new types
introduced during recent months.

CATHODE RAY TUBES
7201A 14" rectangular all-glass tube with flat alumin-
ised screen and grey filter glass face. Heater 6.3V 0.3A,
EHT 10.8-14kV. Base BI2A.

TI01A 12" circular all glass tube with aluminised
screen, Maintenance type only. Direct replacement
for obsolete types 6703A and 6704A. Heater 6.3V 0.3A.
EHT 6-8kV. Base: international octal.

7102A 12" circular all glass tube with aluminised
screen. For maintenance and current equipment. Direct
replacement for obsolete types 6705A, 6706A. Heater
6.3V 0.3A. EHT 7-10kV. Base: international octal.

GERMANIUM DIODE
GEX34 High level vision and sound detector, and
sound noise limiter. Direct replacement for GEX44/|
(discontinued). Colour code red/orange/yellow.

X727/6BE6 Pentagrid frequency changer.
Conversion conductance 0.475 mA/V.
Heater 6.3V 0.3A. Direct replacement for
American 6BE6. Base B7G.

U709 Full wave indirectly heated rectifier.
R.M.S. input 350V, Rectified output 150 mA.
Heater 6.3V 0.95 A. Base B9A.

For further information write to:— Osram Valve & Electronics Dept.

THE GENERAL ELECTRIC CO. LTD. MAGNET HOUSE,

KINGSWAY, LONDON W.C.2
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MAINS

TRANSFORMERS

FULLY INTERLEAVED
SCREENED AND IMPREGNATED. ALL GUARANTEED.
ALL PRIMARIES ARE 200/250 v, Half Shrouded.
HSMé3 (Midget). Output250-0-25Cv. 60 mfa., 6.3 v. at 3 amps.,

5 Vi@t 22 aMIDS. Jooiuise.  owede e R SR e SO S P 16/3
HSé3. Output 250-0-250 v. 60 mfa., 6.3 v. at 3 amps., 5 v. at
2 AMIPSL. - ciuairni o o riisionis = soie b i o o o o ORI Ot 16/6
Hg40 Windings as above. 4 v, at 4 amps., 4 v.at 2 amps. ..... 16/6
utp
HS2. 250 2 O AV I 80 2 e N R ~mtiee - .« 19/-

HS3. 350-0-350 v. 80 mja., 19/,
HSIX 250-0-250 v. 100 m/a 21/-.

H$30, 300-0-300 v. 80 m/a, 19/~
HS75. 275-0-275 v. 100

........................................................................... 20~

HSJOX 300-0-300 v. 100 m/a., HS3X. 350-0-350 v. 1
HOOMMJA." .ooaeeee s voammmonanome o oo osnims e e ERREE SRRSO ORE o o o 21/-

Fully Shrouded,

FSMé3 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v, at 3 amps.,
SIVRETDs. P .. e e SR . 16/9
Output

FS2, 250-0-250 v. B0 m/a.  ....ccooiiiiiiiiiiiiiiiiieiie i 20—

FS30. 300-0-300 v. 80 m/a., 21/-, FS3, 350-0-350 v, 80 m/a....... 21/~

FS2X. 250-0-250 v. 100 m/a., 23/-. FS75. 275-0-275 v. 100
Al %t b i - e o R e 23/-

FSJOX FS3X. 350-0-350 v. 100

........................................................................... 23/~

AII the above have 6.3 4-0 v, at 4 amps., 5-4-0 v. at 2 amps.

FS43. Output 425-0-425 v, 200 mfa., 6. 3v, 4 amps., C.T. 6.3 v.

4 amps., C.T. 5 v. 3 amps. Fully shrouded ........................ 47/6

FS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v.

4 amps., C.T.5 v. 3 amps. Fully shrouded) WL SR L 100 | 67/6

F30X. Output 300-0-300 v. 80 m/a., 6.3 v. 7 amps., 5 v. 2 amps.
Framed. Flying leads ...t covem s MEataens s e sosmos . - 29/~

F35X. Output350-0-350v.250 m/a., 6.3 v. 6 amps., 4 v. 8 amps =
4 v, 3 amps,, 0-2-6.3 v. 2 amps. Fully shrouded ...
FS160X. Output 350-0-350 v. 160 m/a,, 6.3 v. 6
3 amps., 5 v. 3 amps. Fully shrouded. ..
FS43X. Output 425-0-425 v. 250 mfa,, 6.

85/—

44)-

6 amps., 5 v. 3 amps. Fully shrouded. .......... ..cccociiii 63/6
HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v.

3 amps, For receiver R1355. Half shrouded 26/6
HSI150. Output 350-0-350 v. 150 mfa., 6.3 v. 3 amps., C.T. 5 v.

3lamps) Halfshrouded. .....as... 58 0 o e eiseens 27/9
F36. Output 250-0-250 v. {00 mfa., 6.3 v. 6 amps,, C.T. 5 v.

3 amps. Fully shrouded. ......ccoooiiiiiiiniiiniiiiiiiii 29/6
FS120. Output 350-0-350 v. 120 m/a,, 6.3 v. 2 amps., C.T. 6.3. v

2 amgs., C.T. 5 v. 3 amps. Fully shrouded .............cco..coent. 29/9
FS256. Output 250-0-250 v. 80 m/fa., 6.3 v. at 6 amps., 5 v. at

3 amps. Fully shrouded 28/6
PRIi/l. Output230v. at 30 mfa., 6.3 v. at {.5/2 amps.... 28—

FS150. 350-0-350 v. 150 m/a., 6.3 v. 4 amps., 5 v. 3 amps......... 31/6
FS150X. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps.,

C.T. 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded... 31/6
The above have Inputs of 200/250 v.

OQUTPUT TRANSFORMERS

-MOPI. Ratios, 26, 46, 56, 66, 90, 120-1 50 mfa. max. current,

C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel

andiclamped;-each Jil... 5508 oo oo ke SRS N 5/6
OPI10. 10/15 watts output. 20 ratios on Full and Half Primary 17/9
OP30. 30 watts output, 20 ratios on Full and Half Primary...... 25/9
Williamson’s O.P. Transformer to Author’s specification... £4/4/-
Chokes for Williamson’s Amplifier. 30 H. at 20 m/a. 16/6

(O 13 (e ol iy P P o0 oo -~ -6f - ho0aa00000000R 32/-

FILAMENT TRANSFORMERS
All 200250 v. Input.

F4. 4v. @ 2 amps., 7/6. F6. 6.3 v. @ 2 amps 1/6
F6X. 6.3v. @ 0.3 amps., 5/6. FI2X. |2 v. @ | amp. . 8-
FUS6. 0-2-4-5-6.3v. @ Zamps.. 10/-. FI2. 12,6 v. tapped L

@ 3 amps. ’ 16/6
F24. 24 v. tapped 12 v. @ 3 amp; 23/6

F29. 0-2-4-5-6.3 v. @4amps,|8/9 FUI2. 0-4-63v. @ Jamps 17/6
FU24. 0-12-24v. @ | amp 17/6
F5. 6.3v. @ 10 amps. or5v@IOamps,or126v @Samps

or |0v, 5 amps.
Fb/4. Four windings at 6.3 v. tapped S v. @5 amps each, giving

by suitable series and parailel connections up to 6.3 v. @

2 OIATIID SR s« -+ sosisine s 00 oo vissie s sinne oolails  ois (NELNSIENE Y . 51/6

Quotations, etc.—stamped addressed envelope, please

C.W.O. (add /6 in £ for carriage).

Export enquiries invited.

H. ASHWORTH (Dept. WW),

676, Gt. Horton Road, Bradford, Yorks.

DECEMBER, 1953

K4 UNIT (shown above)......I17 guineas

Motek—The name
for tupe units.

Hllustrated leaflet available on request.

MODERN TECHNIQUES

138-144 Petherton Road, London, N.5
Tel.: Canonbury 5896

WITH THE B.S.R. MONARCH AND
GU4A REGENT Gramophone Units

AMPLIFIERS
CABINETS
PICKUPS

SPARES and STYLI

Write for details and literature to :—

N. MIERS

& CO. LTD.
115 Gower Street, London, W.C.1.

Phone : EUSton 7515,

FOR

Grams : Miersco, Westcent.
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To start you talking

—and listening

Thosc who have followed the growth of high
quality reproduction in recent years may wonder how it is
possible to improve still further the amplifier part of the
system. Yet, like its predecessor, the QUAD II introduces
entirely new features of importance to the final objective—
features anticipating trends in design of both amplifier and
associated equipment.

Engineers will readily appreciate among the many salient
points of design of this amplifier, the complete stability
under all load conditions. They will delight too in the
unique low noise pickup matching system and in the new
wide range filter developments.

The gramophone enthusiast will be pleased to find that
his moving coil pickup no longer requires a transformer ;
that each of the seven playback characteristics is accurately
provided at the touch of a button ; that the logical system
of filter control gives him low distortion without the
sacrifice of correct musical balance.

Above all, the musician will find that the QUAD II gives
the closest approach to the original sound. . . . The
QUAD II booklet will tell you why.

A booklet

describing the

QUAD I

is available

on request from

PRICE £42.0.0 RETAIL
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ASSOCIATED

ILIFFE| Books published for “Wireless World™

TE(;HNICAL BOOKS

Television Receiving Equipment Radio Interference Suppression
s . . lied to Radio and Television. By G. L. Stephens,
W. T. Cocking, M.LLE.E. " An important book that gives 25 8
ggmprehensive cgoverage to every aspect of television A M.LEE. 10s. 6d. net. By posz 10s. 11d.

receiving equipment. 3rd Ed. 18s. net. By posr 18s. 8d. Tritradudsion to =V alves

0 3 by R. W. Hallows, M.A. (Cantab), M.L.LE.E., and H. K.
Foundations of Wireless il e lGhd)), AMTEE,  Describes the
.principles, construction, characteristics and uses of most

by M. G. Scroggic, B.Sc, M.LEE. Covers the whole types of radio valves. 8s. 6d. net. By posr 8s. 10d.

basic theory of radio, from the most elemental principles,

i i i levisi d radar techniques. b .
;;ll';h ‘e, l?z?gg.ctx:g: t%;ep%sig? T 5y Wireless World Diary, 1954

A week-to-an-opening diary and pages of valuable informa-

9 S tion. Leather, 5s. 10d. By post 6s. Rexine, 4s. 1d. By
Wireless Servicing Manual S ]

by W. T. Cocking, M.I.LE.E. Describes essential testing . . .
agparatus and logig;l methods, and explains the process of Television Explamed
iigeducmgzandl;cmcdymg defects. 8rh Ed. 12s. 6d. net. by W. E. Miller, M.A. (Cantab), MBritLRE. A step-
ST, Wk by-step survey of television reception circuits, aerials and
aerial systems 5th Ed. 5s. net. By post 5s. 4d.

Radio Circuits

by F. M. Colebrook, B.Sc:, D.I.C. A.C.G.I. Covers the ' :

gzladual dev(e’lop:ncn{ of mathematics step by step and ﬁﬁfe:y xpr S‘Er"ceyugi s&’]’ﬁ:‘i‘zil{fgﬂveﬁ, ll::Ynswi.n E;;
shows how mathematical methods grc app}xoed llood radio simple manner the workings of a modern superhet receiver.
problems. 2nd Ed. 10s. 6d. net. By post 10s, 4 3rd Ed, 5s.net. By post 5s. 4d.

Ideal Christmas presents for the ‘technically minded

Basic Mathematics for Radio Students

From all booksellers or direct from : lliffe & Sons Limited, Dorset House, Stamford St., London, S.E.1

SCREENED
CONNECTORS

for cables of 0.2 to 1.03”0.D.
Single and multi-way types.
Speclal types fitted with coupling rings.
Cable joining connectors.
U.S. Type Connectors

as illustrated.
CABLE | CODE
- L % 24 o) TYPE S
y 0417 Straight plug GD.071
l. o WT H E n 0.25" Reducing adaptor |rD.07/05
. 0.2" Reducing adaptor | rRp.07/03
MASTER CO&\IT!}OI’. rIJI\II'I' fson |
ir completely indispensable to arrive at a satisfying GD.071
v chy:'\r:lct,eristic for reproduction mg;: )’ Elbow plugadaptor | 1D.07t
VD,
A.M.-F.M. PILOT TUNER (S
for experimental transmissions from Wrotham (Kent) GD.(())” f ;gamgfc'w“) vD.071
== o I e S T LD.
. g . v, fits on
We are now distributors for the famous Swiss GD.071 || Chassis receptacle | cp.071
LD.071

THORENS GEAR DRIVE 4
| VARIABLE SPEED .
GRAMOPHONE MOTOR UNITS

~the last word in precision

THE LOWTHER MANUFACTURING (0. |

Lowther House, St. Mark’s Road, Bromley,
Kent. RAV. 5225,

Other Transradio specialised products:
CO-AX air-spaced articulated
Very Low Loss Cables.
.Microdual Two-speed Precision Drives.

TRANSRADIO

LTD
1384 CROMWELL ROAD, LONDON, SW7,

ENGLAND Telephone: FREmantle 4421 (P.B.X.)

RD.07/05
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W.90 Television Standard

SIGNAL GENERATOR

o

MASTER 080

“y

TR Ly s u

ey

The synchronising waveform is strictly in accordance with B.B.C. standards.

A complete television signal source intended
for development, production and service
departments. A comprehensive series of test
patterns is provided, allowing complete
determination of receiver performance.

Sound and vision signals at adjustable rela-
tive levels are available over the entire
television band. The two signals may be
used, simultaneously or independently, and a
calibrated output attenuator is fitted. Pro-
vision is made for internal or external modu-
lation of the sound carrier.

The generator is rated for continuous opera-
tion, and a high degree of stability has been
achieved.

Price £165 nett.

(-wa”e/orm S) Product

Video Modulation

The Video modulation is in accordance with the B.B.C. standards and includes
horizontal and vertical blanking pulses and the correct synchronising pulses. The
ratio of sync to modulation is carefully maintained, and the half line frame pulses
and the front and back porches of the line pulses are included.

The following patterns may be obtained via switches on the front panel :—

. Blank black raster for sync separator checking.

2. Blank white raster for interlace checks and hum or breakthrough checking
3. Line modulated with | microsecond pulses for checking line linearity. V,F
response, ''ringing,”’ etc. The vertical rulings produced are variable in
number from | to about 40 per line.

Line modulated at 2 Mc/s.,2.5 Mc/s.and 3 Mc/s.for checking receiver bandwidth
and definition The definition lines are accompanied by marker lines at
pre-determined intervals to facifitate observation of displayed response.

S. A centre black bar can be inserted for checking linearity by the two halves
method.

>

6. Frame modulated with a-graded step waveform for contrast and V.F. stage
checking (Gamma).

7. Frame modulated with wide black bars for checking L.F. response

8. Frame modulated with thin lines for checking frame linearity.
Any of the line and frame patterns may be combined to produce a complex pattern
for example, patterns 3 and 8 together provide a crosshatch pattern suitable for
observing *‘ pin-cushion ** and *‘ barrel ** distortion and the combined effect o
nonslinearity of line and frame.

The complete video waveform is available for V.F. chocks and the complete sync
waveform is brought out separately. Line and frame blanking pulses are brought
out separately for use with flying spot scanners or monoscope tubes.

WAVEFORMS LTD.. RADAR WORKS, TRURO ROAD, LONDON, N.22. Telephone: BOWes Park 6641/2/3

X
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'PIN-POINT

Designed to meet the

demand for Egen reliability within
the smallest possible compass, these
exceptionally small carbon potentiometers 8
(3" diameter) retain all the desirable features of

their standard-size counterparts. The special
Egen carbon deposition process

ensures a highly stable resistance element
of extreme durability.

Double-contact rotor provides firm
balanced contact with exceptional freedom
from wear and noise. Positively located
soldering tags, silver plated for easy
soldering. All steel parts rustproofed.
Standard resistance
values available,
from 5000 ohms

to 2 megohms.

Type 105 is identical
to Type 115 except
that a 2-pole Q@ .M:B.
switch is
incorporated.

TYPE 105

PRE-SET RESISTORS

A wire-wound pre-set
resistor for panel or
chassis mounting

SUB-MINIATURE YOLUME CONTROLS.
For use in Deaf Aids and other
miniature electronic apparatus

Export enquiries welcomed

EGEN ELECTRIC LTD,,
CHARFLEET INDUSTRIAL

POTENTIOMETERS

ESTATE, CANVEY ISLAND, ESSEX

PHONE: CANVEY 691-2

DECEMBER, 1953

PRECISION .. ...

- | S

pencil-thin

ORYX

Photograph by permission of \
MARCONI'S WIRELESS

TELEGRAPH CO. LTD.

* Heats up in 30 seconds
* 4 Pin-point’® heat con-
concentration. * “Finger
Control’* Solder.ng * Ample
heat-capacity for production-

The special service, sub-miniature
soldering instrument for small
assemblies. Pencil-thin for com-
plete control, pin-point precision.
Weight—3oz. Voltage ranges .

6-6}, 12-13 and 24-273. l‘:::;-on bi'tsl.nterchangeable

Sole Distributors: A N T E x

3, TOWER HILL, LONDON, E.C.3. Tel: Royal 4439

SIGNAL GENERATOR TYPE10. 100 Kc/s-100 Mc/s
Price £7 .10.0 ok

- @ 100 Kc/s to 100 Mc/s @ Modulated or unmodulated carrigr @ Direct
.calibration @ Adjustoble 400 c.p.s. AF signol @ Stable®RF oscillator
Large, easily read scale @ AC mains oteration.

PATTERN GENERATOR TYPE 4
Price £8.0.0
@ Coverage 40-70 Mc/s @ AC mains operotion @ Provides vertical ond
horizontal bars for time base testing and setting up.

Obtainable only direct from the manufacturers. Send for full technical
details or call at address below.

QOverseas enquiries invited.

HOMELAB INSTRUMENTS LTD.,

615-617, HIGH ROAD, LEYTON, LONDON, E.I0
Telephone: LEY sésl
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RADIQ TELEVISION

AND ELECTRONICS

LEARN THE PRACTICGAL WAY

Instructions + Equipment

Here at last is the only real way of making home study truly
successful. Actual equipment is supplied, thus combining theory
. with practice in the correct educational sequence. Whether your
need be for career, hobby or general interest, here is the ideal
method for acquiring the knowledge in the most efficient way
L possible.

1

QUICKER — BETTER — MORE INTERESTING

With these components you can carry out practical
experiments in your own home thus gaining knowledge
far more rapidly. This equipment, specially prepared and
designed, remains your property, and it provides
thoroughly sound basic sets which can easily be ex-
panded to meet your growing knowledge.

Also over 150 standard
courses including:

Aerodynamics. Automobile Eng.
Jig & Tool Design. Mechanical
Eng. Quantity Surveying.
Surveying. Radar. Tele-

Practica{ communications,
courses in : B
many other

subjects

including :

Draughtsmanship
Carpentry Chemistry
Photography
Commercial Art

POST THIS COUPON TODAY
Please send me your FREE book on Practical Courses.
To E.M.l. INSTITUTES, Dept. 127X,
43 Grove Park Road, Chiswick, W.4.

INSTITUTES SR e - . L

THE ONLY POSTAL COLLEGE WHICH
IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION ! -7 —

We will not worry you with personal visits

ADDRESSIE M o vy e e - gl s S oy -

s e e - - - - -

(1c20) i
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“RD” UNIT CONSTRUCTION

Unit Construction is now generally accepted as representing the most satisfactory method of bullding

up a high quality reproducer at reasonable cost. With this in mind we have now introduced a range
of matched cabinets to house our products and are able to offer a complete range of units which together form a domestic
reproducer of the highest quality. All cabinets are hand french polished and the finish has been standardised as
Australian Walnut; customers purchasing their equipment piece by piece are therefore assured that the complete
assembly will be a perfect match. Other finishes may be supplied to order to match existing furniture. Our now
famous Baby Mk. Il amplifier and Junior Mk. [l pre-amplifier are used as the basic components, the other units being
accurately matched to work with them. Below we list the basic range of units, together with their retail prices,

52

inclusive of P.T. where applicable.

BABY de Luxe Mk. Il main amplifier

JUNIOR Mk, Il pre-amplifier........cccceeveeviiinniennennncennnne.

BABY AMPLIFIER CABINET (to house the above units)
JUNIOR Radio Unit
RADIO UNIT CABINET

TABLE-GRAM CABINET, fitted Collaro 3/AC 534 3-speed unit, Studio p.u., and special equalizer net-

work giving flat response from 40-15,000 c.p.s. ...............
JUNIOR CORNER HORN ............. e ot ST 8 el T
(A reduction in the price of this unit has been made possible by increased production.)

Goodmans Axiom (02 £9 18 1

Full details of all the above units will gladly be forwarded post free on request.

and the Provinces, or if any difficulty, please apply direct.

day we wish vou a happy Christmas and a Prosper-ous Mew PVear

ROGERS DEVELOPMENTS CO.

MANUFACTURERS OF PRECISION BUILT BUILT SOUND EQUIPMENT
“RODEVCO HOUSE,” 116, BLACKHEATH ROAD, GREENWICH, SE.10. TIDeway 1723.

............................................................ 0

0

6

.............. I
................................................................................................... 6
............................................................ £23 9 4
............................................................ £18 17 6

Wharfedale Super 8 .........cc.coevieinnenn. £5 13 3

Available from leading dealers in London

NOW IN OUR FOURTEENTH YEAR

No ABRACADABRA, MESMERISM or YOGA,
simply the best individual coaching in Radio,
Telecommunications, Mathematics and Physics.
Overseas enquiries answered air mail.

A M.Brit.l.R.E. and CITY and GUILDS Radio and

THE !

BRITISH NATIONAL B

RADIO SCHOOL

ESTD. 1940

AND STILL

NO B.R.N.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course.

Privately owned—personally conducted.
No hirelings !

Telecommunications Exams., etc., etc.
NOTE NEW ADDRESS :

PRINCIPAL
BRITISH NATIONAL RADIO SCHOOL

2, CANYNGE ROAD, CLIFTON, BRISTOL, 8
Tel. BRISTOL 3475§

——— BRADMATIC l

HIGH QUALITY TAPE RECORDING EQUIPMENT

THE MODEL 5D TAPE DESK (to take 104in. NAB Reels)
Programme Time : 62 minutes at 74 i.p.s.

124 minutes at 3% i.p.s.
Panel size : 20in. X 144in.
Two speeds, Ji.and 7% i.p.s. Double track heads. Push button
control. Fast wind and rewind. Three heavy duty motors. Three
separately shielded heads. Complete with NAB reel adaptors

PRICE.: (fitted with 6RP heads) £50//-.

ALSO AVAILABLE
MODEL 5C TAPE DESK (to take 9in. reeis)
Programme Time : 55 mins. ac 74 i.p.s.
110 mins. at 33 i.p.s.
PRICE : (ficted with 6RP heads)
Large Panel (20in. X 144in.),'€47/10/-.
Small Panel (13%in. X 154in.), £45/10/-.

MODEL 5B TAPE DESK (to take 7in. reels)
Programme Time : 31 mins. at 74 i.p.s.
62 mins. at 3% i.p.s.
PRICE : (fitted with 6RP heads)
Panej size (13}in. X 15%in.), £42/ef=

PORTABLE RECORDERS
In rexine covered case, fitted with model 5B tape desk, type D.2.
C.LR. amplifier with monitoring. Provision for external loud-

speaker.

_ PRICE : £117/-/- (without microphone
High fidelity sound heads. Type 5RP (Record/play), £3/5/-. Type
6RP (super fidelity), £3/15/-. Type SE (Erase), £3/5/-. Mumetal

LTD.

Screening cans, 8/6. Amplifiers, microphones. All types and
sizes of magnetic tape. .
Trade supplied. Send for Lists,

BRADMATIC LIMITED

STATION ROAD ASTON . BIRMINGHAM 6
Phone : EAST 0574 Grams : Bradmatic, Birmingham
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W’D'E RANGE

Obtainable from all leading
tool merchants.

WOLF ELECTRIC TOOLS LTD °

Tel: PERIVALE 5631-4 Branches: BIRMINGHAM

ALTERNATIVE TYPES
AVAILABLE
SOLDERGUNS
\EE—— =N
TYPE 3 TYPE 71
sul\T EVERY NEg === 0>
. O TYPE 41 TYPE 8l
Fully descriptive SOLDERING IRONS
brochure free on request. ———
PIONEER WORKS - HANGER LANE - LONDON - W.5 Bl = i 42:
. MANCHESTER, LEEDS, BRISTOL, NEWCASTLE, GLASGOW

WIRELESS WORLD S3

| Now InforIEEn Gosksy,

P.S1—Tantalum & Zirconium. Properties and corrosion
resistance data, together with tables giving dimensions
of rod, wire, sheet and tube.

P.20- Machining of the Rarer Metals. Recommenda-
tions for machining tungsten, molybdenum, tantalum,
zirconium and titanium.

Reprint Murex Review Vol. | No. 1l — Welding
Zirconium. Methods for the production of ductile
welds in Zirconium.

Reprint Murex Review Vol. | No. 8 — Zirconlum.
Production properties and applications.

Reprint Murex Review Vol. | No. 5 — Tantalum.
Production properties and applications.

L,RAINHAM, ESSEX. Rainham, Essex 3322
" London Sales Office:  Central House, Upper Woburn Place, W.C.l. EUSton 8265

FIRST CHOICE IN ELECTRIC SOLDERGUNS

Designed for faster, cheaper and easier soldering. Wolf Solderguns and
Soldering Irons meet all requirements from fine instrument to heavy
industrial work. In addition to the Type 5l trigger feed soldergun,
which is superb for rapid repair or assembly jobs, there are eight other
models to choose from, including three
with straight handles. Rapid constant
localised heat, low current consumption,
perfect balance and utmost dependa-
bility are some of the reasons
why Industry insists on Wolf.

TYPE 51
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C-R-T DISPLAY UNITY

with the basic essentials for visual
presentation and designed to provide
in simple and convenient form the
best means of demonstrating signals from
your existing equipment. They will also
form display units for the Unitel System
of instruments.

Model 1001 incorporates a 5” diameter cathode ray tube
with the following features:' ® Post Deflection Acceleration
at 4,000 v. © Fine Focus, High Intensity and Sensitivity.
® Self contained operating potentials from 200 to 250 v. A.C.
Mains. @ Graticule with variable ijllumination, @ Full
screening against external fields.

Ideal for Monitoring Production Tests.

NAGARD

18, Avenue Road, Belmont, Surrey. -Vigilant 0345

Specialists in Oscilloscopes and D.C. Amplifiers, Write for details.

Still Available— l
R. C. A. TRANSMITTERS
ET. 4336 and ET. 4332.

Complete with Speech Amplifiers
MI 11220. Wilcox Gay V.F.O.
and Crystal Multiplier and all
tubes.

Normal frequency coverage of
the ET.4336 is. 2-20 Mc/s. A
special modified version covering |/
900 Kc/s—2,000 Kc/s is availdble.

CELSONIC

" (REGD. TRADE MARK)

MAGNETIC TAPE RECORDERS

Hallicrafter BC.610 complete with Speech Amplifier,
BC.614E, Aerial Tuning Unit BC.939A, all Tuning
Units, Tubes and Coils.

Large stocks of spares available for RCA, BC.610

Transmitters.

Army |2 Transmitter 25 watts. Frequency coverage
1.2-17.5 Mc/s. Phone or C.W. built in Modulator
complete with all Tubes.

Receivers available. RCA ARS88 LF and AR88 D,
Hallicrafter SX.28, National H.R.O.

McELROY- ADAMS PAFG. GROUP LTD,

(8ole conces«onaire tor Halli

46, GREYl.OUND ROAD, LONDON, W.6
Cables ; Hallicraft, London Phone : Futham 1138/9

Used as a first class recorder for high fidelity work; also
employed with *CELSONIC’ Synchroniser Unit for high
quality synchronised sound with.sub-standard film pro-
jectors.  Standard full track ; also half track to order.

@ WIDE FREQUENCY RESPONSE
@ FREEDOM FROM “WOW ** AND FLUTTER
@® 04In. DIAMETER FLYWHEEL
@ SUPERIMPOSING
@ NOISE SUPPRESSION
@ TAPE CAPACITY : Standard 3250 {t. single sided
spools and NAB 2400 ft double sided spools
@ PORTABLE. WIDTH I43in. DEPTH |74in.
HEIGHT 84in.:

For ful detalls and nearest Agent please write to

EXCEL SOUND SERVICES LTD.

“ CELSONIC '* WORKS, GARFIELD AVE,, BRADFORD, 8. (Yorks)
Telephone BRADFORD 45027




DECEMBER, 1953 WIRELESS WORLD

THE NEW EDDYSTONE 840"
COMMUNICATIONS RECEIVER

Fulfils a long felt need for an efficient
communications Receiver to work from

A.C. or D.C. Mains.

A ““universal ” receiver which operates equally well from D.C. or A.C.
100/115 volts and 220/250 volts. Full *‘ communications > specification with
R.F. stage, B.F.O. and self contained loud-speaker.

Available from stock at Webb’s
pice. £45. 0. 0.

(Our well known Hire Purchase facilities are
available if desired.)

Let us send you a fully descriptive brochure of
this outstanding addition to the Eddystone range
of specialized receivers.

- = ~
WEBBN 2272
14, SOHO STREET, OXFORD STREET, LONDON, W.1L
Telephone: GERrard 2089.  Shop Hours: 9 a.m.—5.30 p.m. Sats. 9 a.m.—I p.m.

JUST
OUT!

Webb’s New [953

Catalogue, 52 Large

Pages Packed with
Information.

Send 1/- for the most com-
prehensive list in the trade
and also registration at
Webb’s for our unique
““Information Folder” ser-
vice keeping you up to date
with the latest electronic
developments.

58

Several more good reasons

why our circle of friends keeps enlarging

A.l.D. Authority Ref. No.: 6489/53

Air Cooled, Compound Filled and Oil Immersed Transformers for every requirement

Telephone : SHEpherds Bush 5819

WILLESDEN TRANSFORMER CO., LTD,,

2a FRITHVILLE GARDENS, SHEPHERDS BUSH, LONDON, W.I2.
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Write for this folder

M. R. SUPPLIES Ltd.

SNITCHES

Late ALEC DAVIS SUPPLIES LTD.

RELAYS

D.C. COIL RESISTANCE

DOUBLE

SIEMENS

Twin-silver

up to order.

Dept. W, W,

12 STORE STREET,
TOTTENHAM
COURT ROAD,

LONDON, W.C.1
Tel : MUSeum 2453/4539

Business Hours :
Monday-Friday 9—5.30.
Saturday 9—I.

3,000 TYPES: 190 to 80,0000
600 TYPES : 0.4 to 9,200(2,

ALSO LARGE STOCKS OF

& TRIPLEWOUND

AND SLUGGED COILS.

TYPE HIGH SPEED

.CONTACTS

3,000 TYPES : up to 8 sets.
600 TYPES : up to 4 sets,

3,000 TYPES : Make (M), Break (B),
in Twin-sllver Twin-platinum, Dome-
sliver (2 amp.), Tungsten (5 amp.),
and Flat-silver (8-amp.), Change-
Over (C), in all but Tungsten : Make-
Before-Break (K), in Twin-silver and
Twin-platinum,

€00 TYPES : (M),. (B) and (C), in.

and Twin-platinum.

KEY SWITCHES.
2 CJO, to 8.C/O. Specia! types made

for completely rellable goods at very attractive prices. Our very caretul buying is
your assurance ol satistaction. All prices nett.

HEAVY DUTY RECTIFIER UNITS (complete). Input: 200/250 v. 50 c¢. 1 ph., '
D.C. output, 36 volts 50 amps. (continuously rated). Very high apec. with transformer
ageing tapr, external overload relay. In steel cabinet 44in, high, 21in. deep, 18in.
wide. Weight approx. 1} cwts. Ex-A.M., each unit fully tested, new and perfect.
£28 ex here. (We can despatch at extra cost according to destination.)
ELECTROMAGNETIC COUNTERS, operating from 20/24 v. D.C. or 40/50 v. A.C.
Each unlt ins two ly i it each ing up to 9999
and one or both cad be used at the same time. Manualre-set. Can be used for high-
speed counting. In cylindrical housing 5in. high with 3in. window (for panel mount
3}in, hole required). Each in moisture-proof pack and in brand new condition.
37/8 (des. 1/8).

CAPILLARY THERMOSTATS, range 55/90 deg. F. Capacity 15 amps. A.C., for
air or immersion. Tube 3ft. long, with 8in. phial. 17/ (des. 2/-). "

F.H.P, MOTORS. Very exceptiona) offer of brand new Bcophony 1/20th H.P.
capacitorfinduction motors, 200/250 v. A.C., 1,480 r.p.m. Size of body 4}in. by
4in. dia., shaft pro]. lin. {(}in. dia.). Here is the perfect motor for very many uses.
52/6 (des. 2/-). Aiso a few same make, 1/10th H.P., ball-bearing, 220/240 v. A.C.,
cap.find., 2,800 r.p.m. §7/6 (des. 2/6). Klaxon Geared Motors, 220/250 v. A.C.,
induction. 1f10th h.p. with fitted gear box with final speed of 238 r.p.m., torque
10.2 1b.fin., brand new. £8/15/- (des. 2/6). Also large selection of other Geared
Motors, both {nduction and series wound, with final speeds from 1 r.p.m. to 100
r.p.m. as advertised in the i { delivery from stock.
Details on request.

SHADED POLE MOTORS, 200/230 v. A.C., torque 400 grm./em. B8ize 3Jin. dia.,
3in, long, shaft in. dia. proj. lin. Bilent running, ideal for recorders, fans, stirrers,
ete. 28/6 (dea. 1{-). Also final supply of the best possible investment in 1/3rd
h.p. motors, brand new G.E.C., ball-bearing, vertical or horizontal mount, 1,440
r.p.m.. cap./ind. £68/8/- (des. 5/-).

SYNCHRONOUS TIME SWITCHES (Sangamo—brand new). 200/250 v., 50 c¢.
Up to three on-oif operations each 24 hours, capacity 20 amps. Fitted day-omitting
device (use optional), Size din. dia. by 3{in. deep. Easlly installed and utterly
reliable.  £5/8/8 (des. 2/-).

SELF-PRIMING IMMERSION ELECTRIC PUMPS. New—ex-A.M. Fitted 24 v.
D.C. Motor (operating well on 12 v. D.C. or 24/30 v. A.C.). Handy short model,
124in. overall length—immersion 9/11fin. Delivery 200/300 g.p.h., ideal for use
in laboratories, caravans, etc. 25/8 (des. 2/6).

ROTARY TRANSFORMERS (miniature Model HT11). Input 12 v. D.C., ocutput
365 v. 30 m/a. - Approx. 4}in. overall length. New 17/ (des. 1/-).

STUD SWITCHES, with 20 stud taps, panel Bin. aquare, by 2in. with laminated
switch arm, new, boxed. §/6 (des. 1/-).

VOLTAGE CHANGING TRANSFORMERS, Challenging offer with the well-known
*“ M.R.” quality, 200/220/240 v.-100/110 v. (and vice versa). Loading 250 v.a.
and right for television and many other uses. 37/8 (des. 1/6).

SYNCHRONOUS CLOCK MOVEMENTS.. 200/230 v. 50 ¢. With spindles for hours,
minutes and seconds hands, In dust cover 3¢in. dia., 2in. deep, with flex, ready for use.
27 6 (des. 1/-). 8et of three bands for 5/7in. dlal, 2/-,

@.E.C. MINIATURE CRYSTAL CALIBRATORS. Operatiou 200/250 v. A.C. For
frequency calibration in 100 K{e. steps from 100 K/c. to 40, Me/s. Modulation at
400 c¢f/s. switched in it desired. With vacuum mounted crystal basic 100 Kc/s,
83 x6} x2¢in. (List 12 guineas.) We now have the very last of these fine instru.
ments at ondy £5/5/- each (des. 2/-),

PHILIPS VARIABLE TRANSFORMERS. Full range in stock at competitive
prices—details on request. Also in stock, full range of STUART CENTRIFUGAL
‘PUMPS, B.P.L. MEASURING INSTRUMENTS.

M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1
Telephone : MUSeum 2958




DEeCcEMBER, 1953 WIRELESS WORLD 57

WILLIAMSON AMPLIFIER KITS

KIT 1 - P y KIT 2
WITH ELLISON . WITH
MAINS L PARTRIDGE
TRANSFORMER TRANSFORMER
AND CHOKES AND CHOKES
19 GNSs. 21 GNS.
READY BUILT READY BUILT
{ and tested and tested
231 Gns. 253 Gns.

BOTH Kits have PARTRIDGE OUTPUT TRANSFORMERS
Fully drilled and enamelled chassis, T.C.C. and G.E.C. Condensers, Marconi-Osram-Cossor valves, sundries by Colvern,
Belling-Lee, Erie, Bulgin, Welwyn, etc., complete to the last nut and bolt, with wiring instructions and layout drawings.
Postage and Packing 1[6 extra. C.W.0. or C.O.D.
PAl1 PRE-AMPLIFIER

In response to numerous requests for a simple, inexpensive pre-amplifier for use with Tele-Radio Williamson Kits we have
introduced our PAl. Specification includes full control ofp Bass and Treble, radio input and switched compensation for
standard and long playing records. Recommended for use with ACOS GP20 and GP30, Decca C. & D. heads and Con-
noisseur Pick-ups. With wiring instructions and lay-out drawings.

KIT OF PARTS 6} gns. READY BUILT 8} gns. Postage and Packing 3/- extra. C.W.O.or C.0.D

TELE-RADIO (1943) LTD.

189 EDGWARE ROAD, LONDON, W.2. Phone : PAD 4455/6
SHOP HOURS - MON.-SAT. 9 a.m. to 6 p.m. THURSDAY 9 a.m. to 1 p.m.

TWO 1085 1v one.

The McMurdo X3/UA crystal holder is a dual purpose
quartz crystal socket designed to take either 10X or 10X]J

service type crystals. It is made of nylon loaded bakelite
and fitted with the well known McMurdo Valveholder

contacts ensuring a remarkably

\ low and stable contact

resistance.

Wholesale Enquiries : —

CYRIL FRENCH HOLDINGS LTD., Hampton Wick, Middlesex. KIN. 2240

Manufacturers’ Enquiries: THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY., ASHTEAD 3401
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High quality material and
dimensional precision are
attributes of Bullers die-
pressed products. Prompt
delivery at competitive
prices.

We specialise in the manufacture of

i PORCELAIN FREQUELEX
* &-ﬁ for general insulation for high-frequency insulation
; REFRACTORIES PERMALEX & TEMPLEX
for high temperature insulation for capacitors
Porcelain Works : Sales Office : fron Works :
MILTON, 6, LAURENCE POUNTNEY HILL, TIPTON,
STOKE-ON-TRENT LONDON, E.C.4 STAFFORDSHIRE
Stoke-on-Trent 5164 MANsion House 9971 Tipton 1691

BLIOB

TREAT YOURSELF
to a NEW METER
this XMAS?

*This famous PULLIN Series
100 test meter is 10,000Q
per volt and reads up to
1 MegQ) on internal batcer-
ies.

@ 4in. meter with 21 A.C.
and D.C. ranges from 100
microamps to [,000 volts.

® Handsome die cast case.

@ Test leads with clips and
prods. )

Sent Post Free for

£3.17s.

with order and £ monthiy
for 9 months.

CASH
PRICE 1 GNS

Y OU " "Recewer wirh e am of
« THE HOME CONSTRUCTOR ”’
U

OUR NEW HANDBOOK
THIS [INCORPORATES CIRCUIT DIAGRAM AND FULL
CONSTRUCTIONAL DETAILS FOR BUILDING THIS FINE
SUPERHET IN SEVERAL DIFFERENT FORMS INCLUDING THE

FOLLOWING :— cssssceencsecaatasnnssensacsnsenasaraassansaans

e
(a) 2 waveband 3 valve Feeder Unit. (b) 3 waveband 3 valve Feeder Unit. (c) : H
3 waveband 4 valve Feeder Unit (with K.F. stsge). (d) 2 waveband 5 valve Re- H S5 PAYMENT OR_DER B 1 (PO oo g
cxeivter (2 E:o;nA.cC. ((ili)::or A.(;).[l);l(lii (e)l 3 n[r‘nveband(5 vlnlv%%ecuilvo‘r (i)"!%rlﬁ.g. g To : Frith Radiocraft Led., Leicester. :
(ii) for A.C./D.C. (1) 3 waveband 8 valve Receiver (i) for A.C. (ii) for A.C./D.C. . :
In addition, working from the handbook, any of the sets can be built and later E Please szppl.ly ONE .PULLI N Series 100 Meter for which ! ;
converted to any alternative model desired. Other contents include : How to i enclose £3.17s. Deposit and agree to pay NINE further monthly s
build a crystalset ; How to construct a 2 wjband Plus Gram coil pack ; Circuits ¢ payments of £] commencing on the first day of next month. 3
of two very ditterent T.R.F. sets and a 10 w. huality Amplifier. Pages of con- 5 i
structional and servicing hints, soldering and metal working instructions, re- 0o Signed (usual signature) S
Sistanos coloar cods eter o sodering dnd metal working lustructions, fe @ | O Signed (usualsignature) ... &
The booklet aleo incorporates a well-illustrated catalogue with full technical 5 Name in full (CAPITALS) .oooooiiiiiiiiiiiiiiie e oveeeaeenas g
detalls of our products. And the price ? 2/6 ONLY ! 0 {
SEND TODAY FOR YOUR COPY, TO OUR NEW OFFICES AND : Address..... o dno_ - s meoa0a0a50050- 500000000 ST RASRREERENY  BER . . oo &"
SHOWROOMS AT THIS ADDRESS . :
. e e eer < i s rssilso oo s wasie a0 o4 s« WA HNT e TS TS v S o SR
s “ PA c 0 I Ls 21 MARKHOUSE ROAD,. . e 3
g . q —_— d
y LONDON, E.17. i State if householder [ f over 2t [ ] Occupation [ ] :

Leaccscosassasasancassecssnasassaasacacasssusasacsanaseananapannanay

e i FRITH RADIOCRAFT LTD. Churchgate, LEICESTER
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RADIO
EXPORT

900 types
of Receiving and

HALL ELECTRIC LTD
Haltron House, 49-55 Lisson Grove,
London, N.W.L.

Tel.: Ambassador 1041 (5 lines)

Transmitting Radio

Tubes available ex stock. Cables: Hallectric, London

with recorded sound choose

FERROVOICE

MAGNETIC RECORDING TAPE

The pigment is dispersed and milled, with
the highest degree of control, thus
ensuring a uniform dispersion of the
oxide particles within the binder.

Gives the possible signal-to-
noise ratio—excelling in high-frequency

response.

highest

Does not curl—lies flat on the transducer
head, giving better frequency response,
and smooth tracking.

Has the lowest possible surface friction—
reducing wear on transducer heads, and

Has the best possible dispersion of oxide
particles, fre: from coagulation, and
flocculation ensuring low noise level.

Is correctly heat-dried to preclude
‘* blocking ** and sticking, layer-to-layer,

$ Discourages static collection during fast-

Has a superlative dimensional stability—
negligible stretch, and the highest possible
tensile strength.

forward, and fast re-wind operations.

The Kraft Paper base has been selected
after careful development with the paper
manufacturers—flexibility, and super-
calendering being prime considerations.

The spools were designed to incorporate
the *' universal’ hub, perfect balance.
and negligible rotation noise.

‘ FERROVOICE *" products are subject
to continuous development. by our
technical staff.

' FERROVOICE - has a Coercivity of
270 oersteds (BHC) remanence =
730 gauss, when subjected initially to a
magnetising force of H = 2,000 oersteds.

0
$ guide pillars,
P
Zx

under storage conditions.

The Lacquers are pigmented with the
highest grade powder, The individual
particle size is less than one micron

The Lacquer is formulated to attain the i
$ maximum adhesion to the base material. (0.000039 inch).
Suitable for Single or Double Track Recording. Length 1,200{t.
on 7in. Diameter Spool—Frequency response 50 C.P.S. to 10

ke/s. at 1.5 in. per sec. Breaking Strain exceeds 4lb. 22,6
MAGNETIC COATINGS LIMITED

38 GROSVENOR GARDENS LONDON SW/| Telephone: SLOANE 9129

25 DASHWOOD TRADING .ESTATE
SWI2 BALHAM 5579

PRICE
RETAIL

WORKS & LABORATORY:
LARCH ROAD - LONDON -
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b

DERBY ROAD LONDON

EAST SHEEN

ORUARGIIC

wWAVE ANA

FOR VISUAL INTERPRETATION OF THE FREQUENC/ COMPONENTS PRESENT IN NOISE,
VIBRATION AND WAVEFORMS

INDUSTRIAL ELECTRONICS
7

S.W. 4.

FREQUENCY

SER

DECEMBER, 1953

MODEL
Z 9 50

PHONE : PRO 82112

CASTORS

Select from our range of over
7,000 types and sizes. Capac-
ities from a few pounds up to

30 TONS EACH
Wheel diameters from 2" to 44",
SPECIFY==Quantity, Load per

fitting, type of head fitting, type
of wheel and running conditions.

ASK FOR
8ROCHURE

Leaf equalismg castor
shown for transport o
deli:ate instruments

Engineers, Patentees
and Sole Manufacturers:

AUTOSET (PRODUCTION) LTD.,
DEPT. “H"”, STOUR STREET, BIRMINGHAM, i8.
EGCG 1143/44 Estd. over 30 years.
Please mention « Wireless World"". (AT 15

LARGE POWER MAGNETIC TAPE RECORDERS

Model 7 ... Lo .. 36 gns.
Model 9 ... ... 49 gns.
Model D/8 ... .. 65 gns.

Complete portable recording machines with

HI-Fl TEN-WATT PUSH-PULL AMPLIFIERS.
A range of recorders to suit the needs of industry, entertainment,
education.
All modern facilities of fast forward and rewind. Two speeds, half
track recording. Mixers, faders, bass and treble lifting replay.
For details of these and our range of portable public address
equipment, gramophone amplifiers, etc., send s.a.e. to :

MODERN SOUND EQUIPMENTS
16, Pattison Road, London, S.E.I8
(Woolwich 0387)

Harvey Electronics Limited

announce their new

BULK ERAZER ,

for }” Magnetic Tape. Ideal
for quick cleaning of all $*
standard tape enabling each

recording to commence with qude
an absolutely clean tape. Enquiries
Invited.

PRICE £6.15.0
Send for pamphlet and full details from:

HARVEY ELECTRONICS LTD.

273, Farnborough Road, Farnborough, Hants.
Tel: Farnborough 1120

Y
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OPEN THLL 4 PM. SATURDATS

PREMIER RAD]

(Dept.W.W.) 207

(MEGD) &N MOANIS 4 CO. (NADIO}, LYD. §ST w vas

Cash

C.0.D. over £1. Please
add 1/- for Post Orders
u“?der 10/-, 1/6 under

EDGWARE ROAD : LONDON - W2

iy

Terms of Business
with order o

/-, unless otherwisc
stated.

BUILD A PROFESSIONAL LOOKING RADIO AT LESS THAN HALF TODAY'S PRICE

We can supply all the

parts to help you.
Drum (2%in. dh-) 1/8
Driving head .- 1/18
Double polnter .

Bpring  ..........

3d.
Nylon Cord (yard) 6d.
Dial Front Plate ..
Engraved Glass
180-550 and

2,200 m. WIth station names, new wavebands J/e
T.R.F. Cotls, 180-550, 800-2,200 metres, pair 6/8
Punched chassis, 3-valve pins rectifier T.R.F. 3/9

Cabinet, Bakelite, in Walnut or Ivory or Wooden
in Walnut l’\nish
Packing and Ins 1
SEND1/@ FOR EASY TO FOLLOW POINT-TO- POINT
DIAGRAMS AND CIRCUIT DIAGRAM which shows
how YOU can build the Receiver illustrated above.

THE COMPLETE KIT to construct a 3-valve plue
rectifier T.R.F. Recelver for use on 200/250 v. A.C. malns
can be supplied at £5.19.6, plus 2/6 packing and cacriage.
h Kit is complete in every detall. nothing has to be
made or improvised. Easy to follow, point-to-point
diagrams are supplied, making consu'uct,lan very simple.
The Dial is [lluminsted, and the Recelver housed in its
Cablret, size 12in. x bin % 6in, presents an attractive
appearance. The valve line-up i8: 7174A—H.F. Pentode,
VR. Detector,
ATP4 — Output, and
Metal Rectifier.
Waveband coverage is
for the medium and long
bands. Choice of
3  Cabinets: Bakelite
in Walnut or Ivpry. or
Wooden (Walnut
finish).

_MANUFAGTURER S SURPLUS STOCK
5-VALVE SUPERHET
RADIO RECEIVER
CHASSIS, built to
high standards ensur-
ing quality reeeptlon
BPECIF[CATION
VALVE LINE-UP:
787, 7B7, 7C6, 7C5,
7Y4 3 WAVEBANDS
Long, medium and
short. CONTROLS: Tuning,
&8 wave change, volume tone control,
on/off Gram. Position on 8witch. Pick-up and Exten-
slon Bpeaker Sockets incorporated. For use on 200/
250 v, A,C. mains. DIMENBIONB : Length 14}in.,
beight 11}in. width 6}in. Distance between controls,
left to right from edge of chaasis : lin., £7 19 G
3in., 8}in., 3in. Plus 5/- pkg./carr./ins. o o
The above Receiver Is less 8peaker and Output Trans-
former. A suitable 10in. Moving Coil Bpeaker and
Output Transformer can be supplied at 29/- extra.

LIMITED QUANTITY
1132A RECEIVER UNITS
COMPLETE WITH CIRCUIT

11-valve  Superhet
Receiver, covering
100 to 124 Mes.,
using four VRS3,
two VR56 and
VRE6, VR6?, V854
and VRS7 valves
Fitted with Tuning
Meter, slow motion
drive, R.F. and L.F. Gain Control,

Cireuit :
R.F, amp. Irequency changer, owlllnwr and stab,,

olo.

3-IF. amps., B.F.0. Det., first audio and output.
Brand new, with circnit dhzmm

Prics 896 ptus 16 carriage.
POWER PACK for above completely wired and
tested, will it on Receiver chassis. Price 50/, plus

2/6 pkg. and carr.

2 >TAGE QUALITY AMPLIFIER
complete with 10in. Energised
LOUDSPEAKER

4 watta output. A.C,

110/230 mains.

£6.19.6

plus 3/- carriage.
DUAL SPEED RECORD PLAYER
Includes erystal pick-up with sapphire stylus and a
light weight plastlc spring
balanced arm. Heavy gauge
pressed steel case with
brown enamel finish in
good quality fer
operation on A.C.

malus "00[250 Ve
3 e.p

1124 RECEIVER UNITS

Range 30 to 40 Mc/s.
Contalns six new Valves
3-9D2, 1-8D2, 1-15D2
{frequency changer),
1-4D1, 24 ceramic trim-
mers, 6 ceramic valve-
holders, 6 valve screen-
ing cans, 30 resistors,
1-W/W Pot. Meter Mica.
Tubular and Block Con-
dengers, Ceramic cou former, 2 Westector WX8 and
1 Westector WX4, 5- vnuy 4-bank switch with long spindle,
LP. tnulsformers, etc.

87/6 plus 378 pos!.age and packing.

1155 RECEIVER UNIT

SLIGHTLYSOILED
original cases,
wmplete with 10

POWER SUPPLY
UNIT

for above, incorporating out-
put stage. Supplies an out -
put of 250 volts at 80 mA.,
which is ample for the
R1155 with the output stage.
Jones plugs for connecting the Power Pack to the
Receiver are included. The 6V8 outpnt stage com-
plete with Output Transformer and 6}ln. speaker is
built into the unit. Price £5/5/, plus 5/ packing and
carriage.

We have a few Brand new RI155 Receivers in
original cases, complete with 10 valves. Fre-
quency range 18.5 Mc/s.—15 Kc/s. in 5 wave
bands. PRICE £11/19/6. Plus 10/6 pkg. and carr.

As a special offer, power supply unit including
speaker together with RI155 receiver,
PRICE £16.19.6. Plus 15/- pkg, & carr.

RI1355 RECEIVER AMPLIFIER

with 5 I.F. Stages for T.V. conversion. Contains 7 VR65's,
1—5U4, 1—-VU120, 1—EA50, £1/19/8. Plus pkg. and

carriage 10/-.

RF 25 UNITS
Frequency covered 40-50 Mc/s (8-7.5 metres) switched
tuning. 5 Pre-set positiona complete with 3 VR85%.
£1/5/-, plus pkg. and carr. 2/8.

RF 26 UNITS
The ideal short-wave converter for T.V.
contains 2—EF54. 1—VR137, £2/19/8,
carr. 2/6.
As a special offer we can supply the R1356 com-
plete with RF.24 or RF25 at 58/6 or with RF26
at £4/17/0 plus carr.

variable tuning,
plus pkg. and

cumple'.e with alngle
head (either stan-
dard or long play-
ing). £4.19.6

be supplied for
19/6. Plus pkg.
and carr. 5f-.

EX-U.S.A. U.H.F. AERIAL

with tage,
ete. Brand new, in carton. 5/-

d detector st

of V.R.92 valve,

R3136 RADAR RECEIVER UNIT

Containing 19 valves, 6—VRE5H, 2—6J7G, 2—VRI1I6,
3—6Q79, 1—VRS4, 1—VRI137, 2—VR138, 1—VRI2.
1—5Z3G, the Unit incorporates an R.F. strip followed
by an IF strip, £5/7/8, plus pkg. and carr. 10/-.

CORRECT ASPECT WHITE
Rubber Mask—Round or Flat

............ 8/6
16/11

.. 916
... 2718

Yin.
15in.

MAINS NOISE ELIMINATOR KIiT
Two specially designed chokes with three smoothing
condensers with circuit diagrams. Cuts out all nains
nolse. Can be assembled inside existing receiver. 5/8
complete.

T.V. PRE-AMPLIFIER
Amplifier Unit Type 208A using 2-VR91 valves suitable
for operation on London trequency. Brand New §9/6
Plus 1/6 pkg. and carr.

R, S e TR O
FAMOUS SOBELL’ TABLE RECEIVER

M., & L. WAVEBANDS

Valve lne-up: 12J7. 35L4
1487, 35Z4.

Entirely transportable and
unusnally sensitive owing to
special feed-back circuit em-
ploved. Housed in attractive
plastic cabinet.

Choice of 2 Colours—Brown
and Cream.

Carrying handle incorporated in design.

For use on

200/250 A.C./D.C. mains. £ 8 o
Plus 5f- Pkg./carr./Ins. B
Fully covered by Manu!ae(urer s Guarantee

LIMITED QUANTITY ONLY AVAILABLE AT
GREATLY REDUCED PRICE
The FAMOUS * ROBERTS ' M.4.D.

AN Dry Battery Portable

(Ex-R.A.F.)

This is a 4-valve superhet
Recelver coverlng
medium and long wave-
bands. Bauilt-in Aerial.
Housed in a superbly
finished rexine covered
case. Brand new in
manufacturers’ original

crten £10.10.0

plus 7/6 pkg./varr./ins,
(Complete with Battery
1716 extra.)

A WORLD-FAM OUS Manufacturers
Surplus of RADIO RECEIVER CHASSIS
7-valve RECEIVER
Built to exacting specifica~
tions and incorporating
features ensuring superla-
tive tonal qualities and
world-widereception. Bpeci-
fication : 8 watts push-puli
output using 2 Mazda
Pen. 45 valves. Ample
negative feedback is ap-
plied over all the audio-
. Amplifier Mazda .
Type BL41DD gives signai

Detection A.V.C. and Phase Bplitting.

Two stages of
L.P. amplification 465 Ke/s., using Mazda VP41,

FOUR WAVEBANDS 14 M.-24 M. 24 M.-55 M., 190 M.
600 M., 800 M.-2,000

DIRECT AND VEBMER TUNING. &ram. porition on

Bwitch. Provision for external Loudspeak.y #or -wse
on 200/250 A.C. Maina. £13/10/-, il 21- pkg. sud carr

Famous Manufacturer’s Surplus of

ANTI - INTERFERENCE AERIALS

offered at a fraction of original cost

The aerial is d

d for
and short waves, with any ordinary or communications
receiver, having an input impedance greater than 1,000
ohms long/medium waves and 150 ohms short waves.
The installation discriminates against locally generated

of long, d

electrical interference. especially on the short wave
bands, The equipment enables the lnstallation of an
8.3 Mc/s flatiy-tuned dipole which operates as a " T
serisl on medium and Jong waves The aerial and re-
ceiver transformners are ded be * d
with a 70 ohms co-axial cable.

COMPONENT PARTS
A H Aerial T Assembly. Cemprising
one each: Aluminium transformer, Transformer clip,
Rubber sucker. }in, x jin. brass screw. 4AB x {in
brass bolt, 4BA nut.
Tra

with Lnsulators, clips,
ete. ; Porcelam lnsulabors 2 each, 50ft. Insulated Aertal
Wire, 60ft. Screened Co-Axial Doun Lead.

Installation instruction leaflet nciud

LESS CO-AXIAL CABLE & AERIAL W[BE 15/ pims
116 pkg. and earr

COMPLETE 35/- plus l[ﬂ pka. and carr.

ROTARY GONVERTER POWER SUPPLY UNITS
12 v. D.C. Input, 230 v. 30 mA. Output. Completely
smoothed. Complete with case. 19/8. plus pkg. and carr.
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PREMIER RADIO COMPANY

MAY BE BUILT FOR

£31-19-7

including ail valves..
(plus cost of CRT)

The NEW
PREMIER TELEVISOR

Three years ago we gave you the éin., 9in. and 12in. Televisors which
achieved tremendous popularity. Now after a considerable period of
research our Technical Staff have designed a very worthy successor to

these original Models.

Brief Technical Details are as follows:
19 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc/s
without coil or core changing. Wide Angle scanning Flyback EHT
giving 14 kV, Duomag Focaliser permanent magnet focussing with
simple picture centering adjustments, suitable for any {7in. or l4in,
wide angle Tube, may also be used with a 12in. Tube with very minor
modifications.
VISION CIRCUIT. Common RF Amplifier, single valve frequency
changer, two IF stages, Video Detector and Noise Limiter followed by
8 oy special type of Video Output Valve, ALL. COILS PRE-TUNED
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND-
WIDTH.
SOUND CIRCUIT. Coupling from anode of frequency changer,
two IF stages, Double Diode Triode detector and first LF Amplifier,
Diode Noise Limiter and Beam type Output Valve, feeding a 10in.
Speaker. ALL COILS PRE-TUNED.
TIME BASES. 2 valve sync. Separator, giving very firm lock and
. excellent interlace.

LINE TIME BASE. Blocking Osclllator using a pentode driving a
THE COMPLETE TELEVISOR ISSAFE TO HANDLE, BEING high efficiency output stage comprising Ferroxcube Cored Output

COMPLETELY ISOLATED FROM THE MAINS BY A Transformer with Booster Diode.

FRAME TIME BASE. Blocking Oscillator driving a Beam Output
DOUBLE WOUND MAINS TRANSFORMER. ALL PRESET Valve coupled through a Transformer to the high efficiency FERROX-
CONTROLS CAN BE ADJUSTED FROM THE FRONT, CUBE|CocediSeanaielColl:. ) . .

POWER PACK. Double wound Mains Transformer supplying all
MAKING SETTING UP VERY SIMPLE. L.T. and H.T. using two full-wave Rectifiers,

The Televisor may be constructed in 5 easy stages : (1) Vision, (2) Time Base, (3) Sound, (4) Power Pack, (5) Final Assembly. Each stage
is fully covered in the Instruction Book, which includes layout, circuit diagrams and point-to-point wiring instructions..

The Instruction Book also includes full details for converting existing Premier Magnetic Televisors for use with modern wide angle tubes. All com-
ponents are individually priced. Instruction book 3/6 post free.

The PREMIER De Luxe E’)@@' A&E £37"_““_
I MWAGNETIC TAPE RECORDING KIT LITSRe

* Including ALL parts, Valves, Portable, Cabinet, 8 in. Loudspeaker, Tape-
Table, Reel of ©Scotch Boy’> Tape and Rewind Spool, and Microphone.
THE 7-VALVE AMPLIFIER 1S SPECIALLY DESIGNED FOR HIGH QUALITY REPRODUGTION

Brief Specification: VALVE LINE-UP : EP3S7A First 8tage. 68L7 8econd Stage and Tone Control; 6V6 Outpnt

! 6X5 Rectifier; VT501 Biasand Erase Oacillator ; 7183 Record Level Amplitier; 6U5 M Eye R
u QUTPUT : 4 Watts. FREQUENCY RANGE : 50 c.p.s.to 9,000 c.p.s. “%‘Sn%’aoié‘" :“‘v.ﬁf&li?“i‘z‘&“é’i
o Playback Switch ; Treble Boost; Bas: Baost—on/off. °

AVISUAL MAGId EYE Record Level Indicatorisincorporated. The unitis housed in a superbly finished rexine govered

The rtable cabinet which ince v

X rporates a compartment for the Microphone when not in . W E
“PREMIER" g{memlons: 2in. long, 12}in. deep, 9}in. high. = ‘1 eight complete 351b.
Recorder The RECORDER incorporates an entirely NEW VERSION of the famous LANE TAPE TABLE.

This Recording Owifil has been designed for use with Brief Specification: Made to high standards and incorporating features ensuring low level of * Wow '* und ** Flutter**

M.C.-3111“ SOOTCH BOY ** Magnetic Tape. With this throughout the tull length of tape.
new and §mproved high-quality tape a frequency of 80 c.p.s. FAST REWIND, Provision for tast rewind and forward run in lesa than 1 min. in elther directi
200,000 .m0 ot tame apecd of 1Y 1 e e bt peuks  REWIND WITHOUT UNLACING OF TAPR. INSTANTANEOUS BRAKING. - THREE MOTORS sbelatiuy
achieved. Additional reels of 1,200ft.can be supplied at 35]- friction drive. =4
INS = mm‘zi F;ID%LI:‘: BEC(')BD %LAYBACK slngUR‘ APﬁBOX. l:lLAYING). The Table is fitted with high fidelity
record playback head of new design woun igh impedance and a separate A.C. Erase- Head. Th 5

3 TRUGTIONAL BOOKLET . . 2 2/6 track size allowing approx. 1 hr. playing irom standard 1,200ft. Reel of Tape. N - B L) il bl

This is credited if a complete kit of the Tape TAPE SPEED : 7}in.sec. For use on A.C. 200/250, 50 cycles mains only,
Recorder is ordered. MICROPHONE : Orystal—specially designed for Premler by famous manufacturer.

| e —

As is usual in all PREMIER KITS. [ SEPARATE UNITS CAN BE SUPPLIED AS LISTED BEL:OW To th i [
grery sinale liem doten o th last i and :nPLIF:ER (KIIT gndudling 8in. Speaker)... £11 0 0 plus 5/-pkg./carr. o those unable tw build this
aupplied. The Chassls is punche PLIFIER (already built, wired and tested) £14 15 0 plus 7/6 pkg.[carr. PORTABLE TAPE RECORDER
und layous diugrams and ihcoreticall | ANE TAPE TABLE & REWIND SPOOL £16 10 0 plus 7/6 pkg./car. A " .

: PORTABLE CABINET (rexine covered)... £4 19 6plus5/-pkg.Jcarr. | €97 SUPPly it completely- wired,

Wh, completed the PREMIER

po%”ué’ipg "1-,4;5 rroorper] MICROPHONE .............................. £2 19 6 plus |[-pkg./carr. tested and ready toplug in at 39 GNg
compures MORE than favourably with REEL OF NEW M.C.-2-11} “SCOTCH BOY " TAPE !

any other make af double the prics. (T R el et oty W £1 15 0plus |/-pkg.fcarr. | PIUs | gn- pke.Jearr.
N lCRYSI'I'I‘\iL MICROPHONE SPECIAL OFFER™ 1! MICROPHONES

A i o

PR e N g SERRle e S Tl & CRYSTAL HAND MICROPHONE | | LUSTRAPHONE: Moving Coil; High
No background noise, really natural tone. The ldeal High Impedance. Excellent fre- Impedance. Stand Type: £5 15/6—Hand Mike
Mike for tape, wire and sound projectors. Price 22/6, quency response, light welght. Gives I £6/6/0.

MICROPHONE STAND BASE very high quality results when used RONETTE—Crystal Mike; incorp. the Filter
Heavy Moulded Black Base fitted b ::"yhtyt;g%l ';":'gﬁﬁ’mﬂﬂm“ for § | Cell Insert; High.imped. Ball Type: £3/19/6.
i s A S e | | SOt orronE R
Welght: 1ilb.  Poet paid 3/11. &3, _Fius 2/6 Pk & arr. PRICE. 37/6 | | Table 's:undsp fc;: :ll 2;??1:25: fgié u"vy‘ll%:.
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WHY PAY MORE?

WILLIAMSON AMPLIFIER KIT  15gns.
plus 7/8 pos'. pke. & ins.
Thls kit lete and all are

'.eed exactly '.o author's specification.
WILLIAMSON OUTPUT TRANSFORMER
{author’s spec.), 3.6 ohms. sec. £4.40
MAINS TRANSFORMER SP425A (with
additional 6.3 v. 3a. and capable of supply-
Iag x:)n extra 50 mA. for Prc-amp. or Feeder £3.7. 6

PREMIER MAINS TRANSFORM ERS
All primaries are tapped for 200-230-250 v. mains 40-100
cycles. All primaries are acreened. All I/Ts are centre

6.3

SP375A 3750345 230 mA., 6.3
V. @3ba.5v. @2-3a

SPEOI 0000500 150 mA., 4v. @23a.4v. @

2.4V @224 4V. @3Ba ............ 47/~
SP601A 500-0-500, 150 mA., b v. @"33 aa-,.

2-3 a. e .@"3& . 50/~

" eu6

3v. @4a.6v. @ 2a. 19/

v.@42.5v. @2a.
3 0v. @2a .. 17,

SPECIAL OFFER

DOUBLE WOUND AUTO-TRANS-
FORMER 250 watts.
Input/Qutput 100, 110, 200, 210. 220, 230, 240,
250 volts. Output/Input 110, 11 '6. 119, 122,

134, 148 volts.

With the two windings connected in series a vast
number of voltage tappings are available.

Plus 2/8 Pkg. and Carr. Price 35/=

PREMIER VARIABLE IMPEDANCE
“ MATCHMAKER ” M.O.15 OUTPUT
TRANSFORMER
Designed to meet the demand for an efficient variable
ratio Output Transformer. 11 ratios from 13:1t080:1
all centre tapped and can be used to match any output
valves exther single- or push-puli. Class “ A ™ " ABL
‘““AB2" or " B to any low impedance speech coil or
combination thereof. Primary Inductance 60 henries
15 watts audio 100 mA. Price 45/-. "
WEYMOUTH MINIATURE I.F.
TRANSFORMERS
468 Ke/s., iron cored, permeability tuned, 10/6 pair.
WEYMOUTH MINIATURE COIL PACK
Coverlng Med./Long/8hort wave banda. Iron cored coils,
m position on switch. Dimens.: Height, 1§in. Length.
3lln Width 2jin. Spindle length 2in.  Price 19/6.
MINIATURE TUNING CONDENSERS
2 gaug 0008 mfd. with trimmers eeneees 8/9
CHARGER TRANSFORMERS
Input 230 v. A.C, Output 12 v. at 1 amp. Completely
shrouded Priee 9/11

BATTERY CHARGERS

200-260 v. A.C. Willcharge 2 v., 6 v. and 12 v. Car
Battery at 1 amp. Housed in strong metal casing.
Bize :

Finished in Green hammered enamel. 6in.
long, 3}in. wide, 3}in. high,
Guaranteed 12 mths. The
above unitis manufactured
by PREMIER and does not :
contain  ex-Govt. com-
poaents. Plus 39 6 ‘
%68 post and pkg. /

BATTERY CHARGER KITS
Allincorporate metairectifiers. Transformers are suitable
for 200/250 v. A.C. cycle mains.

Cat. No.
2002 Charges 6 volt accumulator at 1 amp.
Resistance, supplied to charge 2 v.
accumulator . ............ 21[.
2003 Charges 12 volt accumulator m. 1 :nnp
2004 Charges 2. 6 and l‘Zv accumulators at 1 amp 24/6

H. T. Eliminator Ex. Govt.
By famous manufacturer
NEW & UNUSED Input
200/250 v. A.C., Output
120—at 30 mA., housed in
strong metal box size 10in,
long, 7in. wide, 6¢in. der

37/6

Plus 2/- pkg. and carr.

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 accumu-
lator. Uses metal rectifier, 37/8.

WIRELESS WORLD

C.R. TUBES
VCRSI6 \»
%in. Blue picture, Heater voita 4 o
Anode 4 Kv. In manufacturer’s '
original carton.
£3/19/6. Pius 5/- pkg., carr., ins.
VCRSI7C
6}in. picture. This tube is a ALL BRAND
replacement for the VCR97 and NEW
VCRG517. Guaranteed full size picture.

Price 35/- Plus 2/8 pkg., carr., ins.

AUTO TRANSFORMER, 50 watts
Input/Qutput 0-110-210-220-230-240-230
volts. Plus 1/- P. & P 7/6

—meFamous Set Manufacturer’s surplus of.
ELECTRIC 'GRAM UNITS

Two-speed, 33} and 78 r.p.m. For playing 8tandard
and L.P. recordings. Compiete with Turntable.
For use-on 200-250 v. A.C. mains. Each unit is
in its original manufacturer’s carton and is fully
guaranteed. Limited
quantity only avail-

able at approx. half
list price.
£4-2°6

Plus 2/6 pMYy., carr., ins.

" SPECIAL OFFER

THE FAMOUS ** CHANCERY ” HIGH

FIDELITY MICROCELL PICK.-UP—

TYPE GP X for Standard and Long Playing

The Chancery

Light Weight

GP.X Pick-up

e which has a

= sapphire stylus

which is precision ground and semi-permanent.

With two cartridges 1 L.P. and 1 Btandard.

Price 52/6. Additional L.P. or Standard Cariridges
can be supplied from slock at 19/6 each.

*

PORTABLE GRAMOPHONE UNIT
Ready to plug jntc Radlo or Amplifier. Fitted
with B.8.R ©-cpeed motor 33} and 78 r.p.m. and
‘hancery high fidelity mierocell
ick-up type G.P.X. with L.P
vod Btandard Cartridges. Assem-
bled in rexine covered cabinet.
Height 53*; Length 156}"; Depth
13¢°. Price £7 . T .
plus 5/- Pkg. & Carr.

QUALITY CRYSTAL PICK-UP
ROTHERMELL TYPE U438 26/-
plun 1/6 Pxg. and Carr.

Cabinets can bLe ob-
tained sepurately at 29/8
plus 2/ Pkg. & Carr,
Carrying  handle and
clips are supplied free.

THE COLLARO RC3 521 3-SPEED
AUTOMATIC RECORD CHANGER

Magnetic Btudlo head
transformer  included.
Motor suitable for 100/
125v. or 200/250v. Play
either 7 or 10" or 7°
and 12° not mixed.

Price
£9.19.6

Plus 5/- Pkg. and Carr.

GAB.RARD Type 75A. Latest 3-speed Autochange Unit
complete with 2 Acos High Fidelity G.P.19 £1 4 19 6
Pick-up Heads. 1 L.P. and 1 Standard.
us 5/- Pkg. and Carr.

GARRARD Rim Dﬂve 78 r.p.m., complet.e £5 1 9 6
with magnetic pick-up and tumt.able .8
COLLARO 3-apeed slngle-xra.m unit,
plete with head for L.P.
recordings

Packing and Carrmq' on mdx of the above units 2/6

PLESSEY 3-SPEED AIJ'I‘O CHANGER UNITS
Brand new in wmaker's carlons, complele rwith wmonnting
inslructions.

This unit will auto change on all § speeds, 7in.. 10in.
and 12in. Fitted with separate sapphlres for L.P. and
STD., which are moved into position by a simple switch,

Price 10 Gns.
Plus 5/- Pkg. and Carr.

‘“ MASTERADIO ” VIBRATOR PACK
6 v.input; 1B0 v. 60 mA. output; complete with valve
rectifier and leads. 49/6. Plus 5/- pkg., carr.

- ACCUMULATORS
Lead Acid Celluloid Non.Spill, 2v., 7 amps
2 volt 10 amp (by famous maker)

8/6
T4l

~ PREMIER RADIO COMPANY

l
|
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RECTIFIERS
E_H.T, Pencil Type 8.T.C.
Type K3/25 660 v.
K3/40 3.2 kV.
K3/45 38KkV.
K3/50 4 kV
K3/160 12kV.
H
Type RM1 123 v
»» RM2 125 v,
.» BM3 125 v.
RM4 ....250 v.
L ot Tyne Fnll Wave
6.v. lamp. .
12 v. 1 amp.
12v.2amp. .
12v.4amp. ..
A.C.RI. C.R. TUBES
5iin. screen. 4 volt Heater. This Electrostatic Tube

iy recommended as eminently suitable for Television,
15/= plus 2/6 Pkg., carr. and ins. Data sheets supplied.

SUPER QUALITY TELEVISION
MAGNIFYING LENS

Sin. lena suitable for 8in.

Gindens...............

10in. lens.

12in. lens ..

ALUMINIUM CHASSIS 18 s,w.g.
Substantially made from Bright Alnminium, with Inur sides

.. 85/~
. 22110/-
£3/10/-

Tx5}x2n. .... 4f-
Tx3x2n,.... 3/9
B x 4§ x2in. .. 4/3
10x8x24in. .. 5/6
12x9x2¢in. ., -
14x9x 2}in. .. 7/6
10x 9x 3in.
12x10x 3in. el
14x10x3in. .. 7/11
186x10x38in. .. 8/3
16x8x 2}in. .. §/-
ALUMINIUM PANE S 18 s,w, g.
7% 6in.. 13 /=
9} x 6in. I/s
1/11
215
g 2/11
16 7in.. . 3/5
20 Tin.. . 4/5
22X Tin.. . 411
LOUDSPEAKERS
‘ELAC—2¢in. dia., Moving Coil, 15 ohms imp. 15/-
PLESSEY—3in. dia. .Moving CoIl 3ohmsimp. 15/
ELAC—3}in. dia., Mov: ing Coll, 3 ohms imp. 15/~
ELAC—5in. dia., Moving Col, 3 ohms im,. 14/6
E.M.I.—S8in. EI]Iptlcz\l 15 ohms T, 716
ELAC—8in. dia., Moving Coil, 3 ohms imp. 17/8

PLESSEY-—8.n. dia., Maing Enermsed 3 ohms
lmp. {600 ohms field), with Pentode
Tranaformer ........................ 2

PuESSEY——aln. dia. Mains Energised, 3 ohmy

mp. (600 ohms field) 19/8

PLESSEY—IOIn dia. Moving Coil, 3 ohmns

D I oy s e, SR O C o 23/6
GOODMANI—v—l?In dia., Moving Colil, 15 ohms £8/8
8 5/« packln and Ia
vxuvox—xm/"o Toin. dins Movlm; Coit,
15 ohms imp.
Plus 5/- packing and carrl Lg(‘

£11/11

SPECIAL OFFER
A 12in. TRUVOX P.M. SPEAKER

{2-3 ohm Voice Coil) For only
These are brand new In Maker’s Cartons 49 /6
Plus 2/« Pkg. and Carr. 1

METERS
Large stocks available, a few of which are enumerated
below :—

Full Scale Scale External
Deflection Length ‘Iiimensions Mavement
.
25 A.... 1} 2}round R.¥. Thermo .. 7/8
35A.... 1}
4 A 1}
20A .... 1}
04 .. 3
15 mA .. 1}
5 mA. i
6 mA... 2
50 mA . 1
2V .. 2
40V . 1}
lmA .. 2

MOVING COIL METER
A super quality Moving Coil Meter busic movement 2 mA
Scale dimensions 24in, Overall dimensions 2}in. dia.
1}in. deep. Bakelite Case projecting type. At present
scaled 1 amp. R.F. By removing thermo couple, reversing
scale and recalibrating the meter, a high grade test instru-
ment with any range above the basic F.8.D. may be
built up. Price 4/9

I mA METEI; IN PLASTIC CASE
The movement is 1 mA mounted in a case

33in. square and 3§in. high. The scale is

\ 2§in. long and the dial is 2}in. diameter.
\Tl\cre is ample room in the case for a

switch and multipliers. Internal Resist-

“~.I> ance 100 ohms. Price 27/6

Germnmm Crystal Diodes. G.E.C. wire ended. 2/6.

24/~ doz.




SHOWING FITTING POSITIONS
OF RODS FOR

MODEL U2R MODEL U2W

MODEL U4V MODEL U4H

FULL DETAILS ARE GIVEN
ON LEAFLET U;3|W

SCALAMP
ELECTROSTATIC
VOLTMETER

2% This instrument intro-
,| duces a completely new
a . conception of electrostatic
|, voltmeter. It is compact,
portable and robust, and does not |
require critical levelling or special
mounting. The movement has
a taut suspension, is critically
damped, and readings can be
taken with rapidity and ease. |
Three models are available: l
Cat, No. W.W. 11308
1 -5 kV A.C. D.C.
Cat. No. W.W. 11309
3-10 kV A.C. D.C.
Cat. No. W.W. 11310
5-18 kV D.C. and
5~-12 kV A.C. R.M.S.

DIRECT READING.
ZERO CURRENT
DRAIN

10D.
LAMP OPERATES
FROM MAINS OR
4 YVOLT BATTERY.
BRIGHT SPOT-

AND-HAIRLINE

{

]

f

]

[

L)

]

THREE SECONDS |
PER .

?

]

]

'

1

1
INDICATOR. !

Please write for illustrated leafiet.

N

SCIENTIFIC Q 9 INSTRUMENTS
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W. G. PYE & CO. LTD.. GRANTA WORKS, CAMBRIDGE
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the unigue YNIVEX

—-the ALL CHANNEL T.V. Aerial

with TELESCOPIC SWIVELLING RODS

These models mark an entirely new departure in the design and construction of
room, loft and wall mounting aerials.
of telescopic rods which, by simple adjustment, virtually ‘“ tune *> the aerial to any
of the present transmissions.

The basic design allows the rods to be locked in any position, and the user can select
a * Univex > model that is ideally suited to his own particular need.

Their important and novel feature is the use

MODEL U2R. For Room Fitting, comrplete with ** Univex *
insulator, two telescopic rods, fitting screw and rod wall-
.pins. Suitable for all channels. LIST PRICE 15/~
MODEL U2RC. As above but complete with 15ft. co-axial
cable. LIST PRICE 21/-
MODEL U2W. For Window. Frame fitting. Complete
with * Univex " insulator, two telescopic rods fitted with
insulating sleeves, weatherproof gasket, mounting bracket
and fixing screws, Suitable for all channels. LIST PRICE 16/6
MODEL U4V. For Loft Mounting. Complete with
““Univex '' insulator, four telescopic rods, mcunting bracket
and fixing screws. A directional aerial with a greater signal
pick-up than any other indoor or loft aerial. Suitable for
channels | to 5. LIST PRICE 22/6
MODEL U4H. For Loft Mounting. Complete with
‘* Univex '’ insulator, four telescopic rods, support tube
maunting assembly and fixing screws, Suitable for Channzls
I/HOR and 5/HOR. LIST PRICE 25/-

| e

BICESTER ROAD :  AYLESBURY BUCKS.
Telephone : Aylesbury 1467/8

1 0 OO0 OO A S S RO

THE WORLD'S GREATEST BOOKSHOP =

*® FOR BOOKS?S

All new Books available on day of publication.
Secondhand and rare. Books on every subject.
Stock of over three million volumes.
Subscriptions taken for magazgines.

Foyles have depts. for Gramophone Records,
Handicraft Materials, Stationery, Music.
119125 CHARING CROSS ROAD, LONDON, W.C2
Gerrard j660 (16 lines) 3¢ Open 9-6 (Thurs. 9-7)

Nearest Station: Tottenham Court Road

=

0O RO RO

POLYTHENE
H. F. EQUIPMENT

(AMBYTHENE BRAND)

IL FORMERS
OKES
AND-OFFS
EED-THROUGHS

Send for particulars and Samples

AMPLEX APPLIANCES (KENT) LTD.

19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT.
(RAVensbourneSSil)

All export enquires to

ANTEX LTD., 3, TOWER HILL, LONDON, E.C.3

co
CH
ST
F
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e

AXIOM 22 Mk Il

BRIEF SPECIFICATION

t99

. Frequency Coverage ...... 36/15,000 ¢/s
Road. s
o neld 10 Q‘ég??gmo\lth' Fux.-xdame.ntal Resonance .......... 35 ¢/s
P ik Longt . Voice Coil Impedance .. 15 chms at 400 ¢/s

by the ?oae o lub, 2 uth 1953. Max. Power Capacity .. 20 watts peak A.C.

S ortsmo tober. A
‘aldad){';lglows Hall. P 12th O¢ Flux Density .............. 17,500 gauss
erfort in makg‘r;lg our Price ...... £14:14 : 0 (Tax Free)
us with ¥

The Axiom 22 Mk II, 12in. loud-
speaker is a high flux version of the
Axiom 150 Mk II, providing in-
creased power handling capacity,
greater sensitivity, and due to the
higher magnetic damping factor, even
cleaner separation.

once again.
1 1y
urs sincere
Yo NEST WYATT

This is but one of the numerous unsolicited
testimonials which are continually reaching us, the originals
of which are available for inspection.

Dimensional drawings of specially designed corner and standard o
Reflex cabinets, equally suitable for the Axiom 150 Mk IT and \\\“mm“*q,(
the Axiom 22 Mk II, will be sent free on request. < 2

A TR,
I8

€
FHCIENCY,

There is a loudspeaker in the Goodmans’ range

for every application and you are nvited to

‘l“
. £
write for full details and advice. o o D A

GOODMANS INDUSTRIES LIMITED AXIOM WORKS, WEMBLEY, MIDDLESEX
Telephone : WEMbley 1200 Cables: Goodaxiom, Wembley, Englang
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SERVICE FOR EVERY

Goods packed and despatched safely
to all parts of the World

IMPORTANT

In the event of there
being any difference
between prices quoted
here and those quoted
by the manufacturers,
the latter shall be
deemed operative at
time of ordering.

PURCHASE
TAX
Where PiTax s
charged on goods,
it is deducted for
customers overseas.
Application for our
special EXPORT
LIST invited (not
available to cus-
tomers in Gt. Brit-
ain).

** CLASSIC *’
for
World -wide
Service

Order your
SOUND-MASTER
from this list of
parts as specified
by the designer

W.B.
Amplifier Chassis .. WB201 115 o
Power Unit Chassis WB202 111 ¢
Brackets, Pillars and Screens
WB203 1n 2
Mains Transformer1 WB204 3 7 ¢
B8moothing Choke. . ‘WB205 19 ¢
Output Transformer WB206 12 o
Bias Rejector Cofl.. WB207 6 0
Loudspeaker, New Type 610
with Cambric Cone WB208 210 o
8ound-master Cabinet
0

WB209 6 o0

—_—
MULLARD VALVES
2—EF40'sat 2219 .. ... ... 2 5 6
1—EL41.......... . . 5o 17 3
1—EM34 ... .. . . ... 17 3
1I—ECC40 ... ... .. . . 1 2 9
1-B240 ......0 ... .10 1311

516

BULGIN PACK
All 25 components in carton 3 10 o

Rwiveh Batan® " From Stock

110
Switches 8M.21 and SM.22 (2) 14 6

s e oo SOUND-MASTER gl

COLLARO PACK

$motors ..l 518 0 S ALL SPECIFIED PARTS AS ADVERTISED
WRIGHT & WEAIRE
ke S ANY PARTS CAN BE SUPPLIED SEPARATELY
eads ................ 4 4 0
Head Lift Transformer .... 110 o INSTRUCTION ENVELOPE as published—
Treble Boost Induct: sooa
SRt ter 18 0 Post free B
7 6 8 {Cost refunded on receipt of order for kit or parts over £20
E-C-cief:c:( 1 all in value.)
%mogdem:ema‘o QRS 430 Complete kit of parts as specified by the designer /including
"""""" 4 3 o FREE Instructions, Envelope and FREE carriage £60 o o
ggsnlEaL P.?CK . in Gt. Britain). Al
mplete set of parts i i 1 hi
onlding the Bound-x:as't:; g,r_ £20/0/0 deposit and balance by 12 mont ly payments 78/_

t: desk ..

=i 1313 ¢ LUSTRAPHONE C.5| MICROPHONE as specified 65/5/0.
All leading Magnetic Tapes stocked. Send for Classic IR
List. o

: g \ - . 352/364, LOWER ADDISCOMBE ROAD,
auaLTYae’@ F X CROYDON, SURREY.

\ i
- FIRST - J Telephone :* ADDiscombe 6061-6062.
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SPECIALISTS IN HI-FI. T.R. AND T.V.
FOR TAPE-RECORDING | cyASSIC “HI-FI” SELECTION FOR XMAS
S a MOTORS, PICK-UPS, ETC. PRE-AMPLIFIERS £s 4
584 Motek ... 0 150  Leak ‘' Vari-Slope ™ ... 1212 ©
B85 Lane, Mar 0 £ 3 d 151 Goodsell Type U/TC..... 815 0
586  Truvox, Mark TI 0 CONNOISSEUR lell Goodsell Type F/UITC. ... 1212 0
587/1 Wearite. Type 2A% 0 3espeed Motor .................. 21 17 3 | 151/2 Goodsell Type P/FA.. ... 2210 0
587/2 Wearite, Type 2B® 0 400/1 3- speed Motor with pick-up and one 152 Rogers Junior de luxe MK.II.0 970 0
588/1 Bradmatlc, Type 5/6RP* OIS flhead s B ... 0. 27 16 6 ]| 153  Lowther Pre-Amp. and Tone Con-.
588/2 Bradmatic, Type 5¢* 0 400/4 2-59eed Motor—small number of trol Unit................... 20 0 O
588/3 Bradmatic, Type 5/6RP' (1] demonstration and used models at.. 16 0. 0
588/4 Bmlmatic Type 6CL* 0 NE-
58815 Bradmatic, Tyme abe H GARRARD TONE CONTROLS, FILTERS, ETC.
589  Soundmirror 0 401 Auwchanger RC.80. Less pick-up - 200 i.M.G. Infinitely Variable Bteep-
591  Reflectograp 0 heat 1NN U8 L Y 15 1 6 cut Filter........................ 00
*Equippe 401/H Ditto with 2 Decca XMS8 Heads.... 2011 6 | 201  Leak Steep-cutting Filter ... 510 0
401/1 Autoch'mger RC 75A. Less plek- up 203 \\'hnrfedn.le Microgroove Equaliser
COMPLETE INSTRUMENTS | head.........00cceiiiieiinnennnns 1348 & M .......................... 217 6
580/1 Ferrograph Model 2a (as available).. 79 10 0 401/1H Dm.o with 2 Decca XM8 Heads. . 1817 8 203/1 Whurtedn!e Cross ~over Unit, 1000
580/2 G.B.Standard............... 9910 0 401/6 Model T, 3-speed, with crystal T/O c.p.s.,7-16 ohms........ 312 8
580/4 Vortexion with Wearite Deck ..... 84 0 O heAd ...t 914 6 203/2 W hatfedale Cmss -over Unit, 3000
581/2 Grundig, 2-speed .. 4 0 0 401/6M Ditto with magnetic T/O head.. . ... 917 6 c.p.s., 7-16 ohms, ... 218 6
581/8 R.M.C. with new Lane Tape Desk .. 47 10 0 4017 Model TA 3-specd single player with 204  Lowther Independent Bass and
P.U. arm, but less heads.......... 717 9 Treble Corrector B.T3. ... 8.9 0
HEADS AND COILS 401/8 Awtochanger RC.110. as available) 204/1 Lowther 8 Ke Whistle Filter. . 330
All Bradmatie items lncludllng . @ [
500  Bradmatic Plate Coil . . : COLLARO RADIO UNITS COMPLETE
501 Bradmatic Oscillator Coil .. ....... 0
802 Bmdmt;ﬁ: Bs\:s ;e;:ctzr Unit . 13 8 RISV ocnan KEMEdRl GRC.031,3 meed {Bupplied in chaasis form for building into ecabinets)
508 Bradmatic 5 R.P. Heads .......... 3 5 0 Broadcast and Shortwave
508 Bradmatic 6 R.P. Head .......... 315 0 g-‘}g 3419 0
510 g‘;gﬂxfxr.050“’8@_’.}_"‘“_'““_""9.“ 5 3 402/6 A.C. Motor 3/534, 3-speed. o h : g
511  Tapemaster Recording Head ...... 1 ig g DECCA ’;g gowtg‘er t(il'-rnsht T"x'_l;‘el;r l[-;‘)! o gf 3 g
511/A Tapemaster Junior Erase Head .... 1 19 ! rundig (for use wi . .
512  Tapemaster Senior Play/Record 403 QU.4C, 3- :":fd motor with m’ml 10- 257 Chapman B.4.. .16 0 0
.......................... 2 6 0 ity IS S B SO e 0§ 259  Armstrong EXP. 73 Buperhe'. 2313 0
4031 GU.4A, with 2 Acos heads, 3-speed.. 10 18 8 259/1  Armsts RF.4
All Wearite items including . GU.4M, 3- M~ Wik A Dldkeu f rong RF.41..... 5 3119 8
513  Wearite Head List Transformer Type a2 s apec e e 330/3 Armatrong EXBALiS . ... b519'4
977 110 0 and two Decca XMS magretic heads 12 18 5§ 259/3 Armstrong BS.125.... 4012 6
-k TR - SR 403/3 Decca transcription motor, 3-speed, VHF, AM, FM Units .
MICROPBONES with Decca XMS pick-up and 2heads 23 18 2 280 Lowther VHF * Wrotham ™ AM Unlt 610 0
ngsllo\l;n%c %g:)lng coil) .. . g 8 g BB 280/1 Lowther AM/FM.................. 22 0 0
054 Reslo on........ . HR
5 i 405  MU.10, 3-speed motor. ... 8 7
o &“;;?&ﬁ?dmg,‘;‘c‘;go”‘l‘,e,k Modeir” O © ] dosn MULS 3epecd motor. . 8 6 | LOUDSPEAKERS
Crystal .......... 0 0 405/2 GU.4, 3-speed motor wit! T WHARFEDALE
561  Cosmocord Mic/23-1 Acos Crystal .. 4 4 0 orystal plek-up....... e 99 0 500/ Golden 10in 713 3
563 Cosmocord Mic/16-2 Acos Crystal .. 12 12 0 601/1 W.10/CSB Sl 12°6 8
563 Lustraphone C.H.51 Hand Model. PLESSEY s
Moving-coll . 515 6 406 Ple;se)i'ck:‘ xapeeds Aubolch:‘ngerl lgl:i:'i i ;3 b 12ICS N % 155 8
%66 Lustraphone LX.55 Crystal Model .. 210 0 il [ g e T 6011 8u, :
2 Ailate i [N namber o . o - c e o e e per 12in., /(JSIAL 186 0 0
Stands of all types available. number 1010 © So1s W AR/OBIAL. 5t |
T.R. AMPLIFIERS E.M.I
592/1 Lane Amplitier Kit, K-A.-I/RP ... (1] 407 E.M.I., 3-speed, type2125.......... 17 2 6 GOODMANS
592/2 Lane Amplitier, assembled . .. 0 603/1  Audl 70 12in....
593/1 Elpico Junior Amplifier . 0 | AMPLIFIERS 30362 ol oo bTsin: %g {g g
393/2  Elpico S8enior Amplifier s 0 100 Leak T.12 Standard.......... 28 7 0 | 6035 Axiom 22 1%n..... ... 1414 0
504 BradmaticC.L with Push/PullG/F .. 9 101 Quad, with controlunit........ 35 0 O | 603/7 Axiom 102 8in..... [ [ /1111110 918 2
598 OCJ.R.CP/IwthP/PO/P........ 8 103 Goodsell MA.15. 1910 0 |
595/1 C.J.R. Professional Type P.AL . 0 103/2 GoodsellMAB........... 1310 0 | panNoY
MOTORS L0se miigedaclls ;;;"(,“:’}ﬂ'e' o 330 01 606 Tunnoy 12in. Dual Concentric, with
22 CO!SIIKO L‘i::)?JCI; gllli“l ‘AAD'J'G]DCKNEE oo lg 8 105 Lowther B.5F 21 0 0 bullt-in crossover |lxe(tiwork 710 0
52. B el .R.2 ..... . 511 Lowther A.10F 7.5 wai €068/1 Tannoy 18in. Dual oncen'.rlc, with
552 BSE Model8.RI1.. .. 00 ! 12 0 105/1 Lowther A.10F 7.5 watts........ .3 00 T e network. 33 0 0
523 BS.R.Model F.P30 .. ... ......... 18 0
“E.R. TAPES LOWTHER VOIGT
568  Emitape H60/6—600Lt. . 10 CLASSIC ASSEMBLIES 607 = LOWTHER VOIGT PM/2 Drive
570 Lwliape Bos/ia—ia0nt. 29 oo LOWTHER VoioT FaA brive o0 O O
57 Emitape H65 2001t v rive
572 G.E.C. Plastic—1200it. ... 19 ¢ Enatleprey :‘° h"eb :he ':“r"m'f':t il e Unft e 48 0 0
573 - Gevaert—1200it. hoi by offerin alanced amplifier, motor,
578 Apfa..1200ft. TSR B v & amp ] vorer
576  Magnetophon—I1 g 0 pick-up and speaker assemblies to suit your | 808 Voigt P.M. Presswe Unit.......... 42 0 0
376 Ferrotape (Weurite) f 0
377  Ferrotape (Wearite)—17a0it.—8in. 30 taste and pocket.  LEAFLET AVAILABLE. | capiNgT AND BAFFLE-MOUNTED SPEAKERS
. - 700 VITAVOX Klipschern..... .145 0 0
701:1 LOWTHER VOIGT Corner Hom.
HOOSING AND BUYING EASIER EBIEN Jhits moxd Meoe TR0 - (25 ] i
TO MAKE C wl/2 LOWTHER VOIGT Domestic Cor-
. ! " 5 g Horn, white wood. 7
We publish at regular intervals our own special comprehensive lisgs of today’s most popular =i :gOUB‘:FICA!“LCo:;er P‘blbon'(jo 35 lg g
q / i i i-Fi § 704 WHARBFEDALE Sand-filled rmer
and efficient equipment. Separate lists are already available for Hi-Fi, T.'R..and T.V. enthusiasts, 7 Assembly T e
will be gladly sent free on request. We will also send manufacturers’ lists when requested. ADA CPOBBOVET - v vrvorsnnsrns 71 811
. g ‘ i
Stamps to'cover postage should be included when the latter are required. , 7041 ;‘;g&ﬁ&?%ﬁkﬁﬂd m?d b‘“ﬂel = oo u
PLEASE MENTION *WIRELESS WORLD . WHEN REPLYING TO THIS ADVERTISEMENT

352/364, LOWER ADDISCOMBE ROAD,
CROYDON, SURREY.

" (LASSIC ELECTRICAL i "%

ADDiscombe 6061-6062.
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THI
PERFECTION

1

that identifies the finest auto-changer in the worldi e
i

¥

CONSIDER THESE STAR POINTS :(—
The * Magidisk,” a unique and exclusive feature of the
Monarch, is something different in radiogram engin-
eering. By its ability to select any record of any size
inter-mixed in any order, the ‘Magidisk’ gives a long
continuous record programme at 334, 45 or 75 r.p.m.
Quick Change. No other changer can match the
Monarch’s speedy record change. So swiftly and
so effortlessly is this accomplished, that there is
no distracting interruption to mar enjoyment.
Tonal Purity is emphasized by the dual stylus
cartridge which attains a new high fidelity
performance.

Control is as central and simple as the
reliability is permanent.

Census of Opinion shows that leading
radiogram manufacturers automatically

insist on the Monarch because it is the

finest auto-changer manufactured.

WORLD'S MOST WANTED AUTOCHANGER

BIRMINGHAM SOUNDREPRODUCERS LTD., OLD HILL, STAFFS,ENGLAND
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VALVES, TUBES € CIRCUITS

12. APPLICATIONS OF DOUBLE TRIODES IN AUDIO AMPLIFIERS.

There are three double triodes, types ECC81, ECC82 and ECC83 in the Mullard range of noval-based valves which can be used in
audio amplifiers. These three types provide designers with a range of characteristics which enables the most suitable valve to be
chosen for any particular application.

Each valve type is single-ended and of all-glass construction, being in the miniature bulb with a B9A (noval) base. The pin connections
and dimensions of the three types are identical. The two independent triode sections and the high heater-cathode voltage rating
considerably widen the field of application. Either triode section can be used to drive the other when used in a cascade circuit, the
choice depending on the most convenient wiring arrangement.

One end of each of the two heaters is joined to a common pin so that the heaters may be operated in series at 12.6V, 0.15A or in
parallel at 6.3V, 0.3A. With this type of heater, operation in series chains of 0.3A or 0.15A, or in mobile equipment is possible. With
6.3-volt A.C. operation the heater supply should be centre-tapped to earth, in order to reduce hum. Under these conditions the
equivalent hum level on the grid of each section when used in a typical amplifier circuit is less than 25pV with a grid circuit
resistance of 500kQ.

CHOICE OF VALVE

For general purpose amplifier use, the high-p. type ECC83 is the most suitable, a stage gain of 50 to 60 times being obtained under the
recommended operating conditions. This, together with its lbw microphony ensures satisfactory performance at the low signal levels
which occur, for example, in pre-amplifier circuits. For such applications the ECC81 is less favourable due to its greater microphony.
Although'in later stages the ECC81 can be an alternative to the ECC83, the latter is generally to be preferred because of its better
linearity.

The audio applications of the low-iz ECC82 are more limited because of its low voltage gain, but it may be found useful in penultimate
stages where a low impedance is desirable.

VALVE DATA

HEATER Suitable for series or parallel operation, a.c. or d.c. The heater is centre-tapped and
the two sections may be operated in series or in parallel with one another.

Series V), applied between pins 4 and 5
Parallel Vi, applied between pin 9 and pins 4 and 5 connected together
Series Parallel
\ 12.6 6.3 v
In 0.15 0.3 A
CHARACTERISTICS (Each Section) LIMITING VALUES (Each Section)
ECC8l ECC82 ECC83 ECC8I ECC82 ECC83
V. 250 250 250 v V., max. 300 300 300 v
la 10 10.5 1.2 mA pa max. 2.5 2.75 1.0 w
Ve -2.0 -85 -2.0 v e max. [5 20 80 mA
Em 5.0 22 1.6 mAV Vi max. 150 180 180 A
@ 60 17 100
s 12 77 62.5 kQ BASE B9A
DIMENSIONS Max. overall length 56 mm. Max. seated height 49 mm. Max. bulb digmeter 22.2 mm.

TYPICAL PERFORMANCE AS R.C. COUPLED AUDIO AMPLIFIER.
(Each Section). -At V., — 300V.

Ra Rk Rgl ‘ Ia vou\: vout**
(k) (ko) (k) (mA) Via' M
ECCsl 100 1.0 330 1.7 42.5 30
220 22 680 0.9 42 34
ECC82 100 4.7 330 1.5 12.3 43
220 6.8 680 0.9 13 48
ECC83 100 1.5 330 1.0 53 40
220 2.2 680 0.6 66 45
Grid resistor of following valve. ** Deot = 5%
| Reprints of this advertisement, together with additional data, may be obtained free of charge, from the address below

NP MULLARD LTD., TECHNICAL PUBLICATIONS DEPARTMENT, CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2
' MVM 252
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BRITISH MADE

VALVES

More reliable

Brimar’s long experience in the manufacture of
special quality TRUSTWORTHY valves Is now
being reflected throughout the entire Brimar
range.

Improved production methods, new and better
assembly jigs, tighter control on the composition
of materials, and the closer supervision of vital
processes have resulted in valves with more
uniform  characteristics, greater mechanical
strength and a higher standard of reliability
as shown in the 6ALS.

BRIMAR

WIRELESS WORLD 71

than EVER!

This valve and its direct equivalents have been
used for sound and vision detection and noise
limiting in the majority of T.V. Receivers manu.
factured since the war and is extensively -em:

ployed in this season’s models.

Because of its improved performance the Brimar
6ALS is also used widely in Industrial Electronic
Navigational Aids,

Equipment, Computors,

Test Equipment, etc.

Use the BRIMAR 6 A L 5

the improved replacement

L= T s :

—at NO EXTRA COST

| MARCONI

]
BRIMAR | FERRANTI | MAZDA OSRAM | MULLARD \
j |
| ; D77 !
| 6ALS DD6 | o2 | EB9I

J"& i
By, 7,

"14” "

vow s the time to BRMARIZE/

Srandard Telephones and Cables Limired

FOOTSCRAY :SIDCUP - KENT

D152 |

FOO¢tscray 3333
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&0 S~ quality crystal
Mﬂlg}v microphones at a
reasonable price

MIC 33-1: A crystal hand or
desk omni-directional microphone for
the high quality public address and tape
recording field, incorporating a
specially designed acoustic filter
giving-a response flat from 30 to 7,000 c.p.s.

RETAIL PRICE £2-10-0d.

Ideal for tape and disc recording,
P.A. and amateur radio.

MIC 35-I: A general purpose
hand microphone of robust
construction with substantially tiat
response from 50 to 5,000 c.p.s.
Suitable for récording apparatus,
Public Address equipment etc.

RETAIL PRICE £1-5-0d.

ACOS devices are protecied by patents,
always well ahead patent applications and registered designs

in Great Britain and abroad.

COSMOCORD LIMITED * ENFIELD * MIDDLESEX
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THE "BELLING-LEE" PACE
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Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

PERTURBATIONS

o S
ﬁ%_‘_lﬂ;l[, T :

=t = 9T

Our English-French dictionary
gives the meaning of this French
word as “‘ disturbance.” It appears
as part of the title CILS.P.R. In
full, Comité International Special
des Perturbations Radioélectriques.
This committee has been a guest
in this country and has attended
sessions of the Institution of
Electrical Engineers at Savoy Place.

It is refreshing to be reminded
that in working towards the abate-
ment of radio interference, we are
in no sense alone, but are a small
part of a very large international
organisation affecting many in-
dustries. We are probably justified
in saying that without the efforts
of C.I.S.P.R. broadcast, television
and navigation communications,
etc., could never have reached
present standards, nor could anyv
of the airports handle anything
like the number of aircraft, in a
given time, that they do now.

On the last day at Savoy Place,
we were privileged to be one of
several bodies who staged an
exhibition to show delegates what
contribution we make towards the
art of suppression. The exhibition
was to let delegates see what was
being done by countries other than
their own. The countries support-
ing this feature with exhibits were
Britain, America, Germany and
Switzerland.

The most recent addition to our
range of suppressors is a very small
flex lead suppressor type Li31g,
illustrated above. This is intended
where T.V. suppression only is
required, and to be used in a flex
lead close-up to the offending
component of an appliance. As
mentioned in the last edition of
WIRELESS WORLD if used in con-
junction with a suppressor at the
supply point, say type L.1308, all
wave suppression can be achieved.
You will note we have emphasised
the ““ very small "’ feature. It is
necessary to keep these flex lead

suppressors small—they will not
be used if large. What is more
annoying than a large protuberance
dangling from a hairdryer, electrical
drill or perhaps worse still, a
razor ?

Needless to say, the ideal place
for a suppressor is within the
casing of the offending piece of
apparatus. The suppressor itself
is generally a tiny inductor and
perhaps a very small capacitor,
but it is quite a job to dismantle
an appliance and “ house’ these
suppression components. There-
fore, they have to be in a bakelite
case in the lead, and must have
terminals and cord grips, etc., if
they are to be serviceable at all
and all this adds to the size and
price.

When an appliance is being ser-
viced the necessary little inductor
and capacitor units should be fitted
inside its housing. In that form
they are very small and inexpensive.

Concerning the
Mast Head Amplifier

TO BIPOLE
INSULATOR

i

0

10 RECEIVER -+

We have evidence that some users
expect the T.V. Masthead Amplifier
to reduce interference. One dealer
even underlined the fact that it
was known that there was some
interference being picked up on
the aerial itself and who con-
sidered the amplifier unsatisfactory
because the interference persisted.

We cannot emphasise too strongly
that the amplifier cannot alter
the signal-to-noise ratio at the
aerial. In cases where there 1s a
long cable run from the aerial
and where interference is being
picked up on the feeder, there

e W T T

The * Belling-Lee "' mast head pre-
amplifier filted to a ** [unior
Multivod.”

may be some improvement in signa.-
to-noise ratio, but not otherwise.

We have investigated a number
of cases where indifferefit results
have been reported. Invariably,
the trouble has either been faulty
installation, e.g., failure to remove
the matching stub in the aerial.
The' matching stub, illustrated
below, is the short }A length 500
feeder (about } dia.) with a plug
on one end. The amplifier should
be connected directly to the dipole.
The other trouble is lack of appre-
ciation of what can be expected
of the system. We would like to
emphasise that we have made no
extravagant claims regarding per-
formance.

MATCHING UNIT
AS SUPPLIED WITH
“BELLING-LEE"

FRINGE AERIALS

Written 27th October 1953

BELLING.¢ LEE LTD

GREAT CAMBRIDGE ROAD. ENFIELD. MIDDX., (ENGLAND
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P()LYTAGS ...lead=through
and stand-off insulators

Polytetrafluoroethylene (P.T.F.E.) is an outstanding insulator. It is tough, durable and will
not crack or arc. Its dielectric properties are substantially constant over a frequency range of
60 c.p.s. to at least 300 Mc.p.s. and are unaffected by temperature changes between minus 100°C.
and plus 288°C. It'has zero moisture absorption and is water repelient. It is, therefore, a most
suitable material for stand-off and feed-through insulator terminals and has been chosen
by Ediswan for this purpose. Ediswan Polytags are available in five types as illustrated below.

A B c
PT | & 2. Lead-through (PTI 750 | 375 .ise
} PT2 875 | .500 | .l88
m | Pl S8l @5 | -
= == d@ | Fi4‘ 8 s0 | —
— = (:”%t\égs;cron
[e) o]
\ 35

PT 3 & 4. Stand-off i;fc ="
E*' e : ./-125 ‘
PT 5. Component /040 DIA HOLE THROUGH POST
mounting

m
}
e
L‘w
LI09 A/E

NAT. HEMISPHERICAL RAD. —J 229 031 RAD.

Fixing: Polytags are primarily designed for fixing with a 5 B.A. nut— PT 1—4 or an 8 B.A. nut PT 5.They are self-tapping.

We are equipped to produce components fabricated or moulded in
P.T.F.E. to individual specifications and enquiries will be welcomed.

EDISWAN

EllX

THE EDISON SWAN ELECTRIC CO., LTD.,

Sales Department P.T.F.E.6, 21 Bruton Street, London, W.1. Telephone: Mayfan 5543 oo
Head Office: 155 Charing Cross Road. London, WCZ Membez of the AEl Group of Companies
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MARCONI

marine beacons and

navigational aids

b .

| - ) . ol L FLal™ ln [ F o Vi
MARCONI'S WIRELESS TELEGRAPH COMPANY LTD . CHELMSFORD - ESSEX

-
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T el T
C‘)SS“R presents...

The new Cossot
Double Beam; Oscillograph,

MODEL 1052

Two identical amplifier channels with a maximum gain
of 2000 and an upper frequency response of 3 mega-
cycles are features of this new Cossor Double Beam
general purpose oscillograph. The repetitive or triggered
time base has a sweep duration from 200 milliseconds
to § microseconds.

The instrument will operate from power supplies of any
of the various frequencies and voltages encountered in
the Armed Services or from standard civil supply mains.
The top and side panels are quickly detachable to allow
inspection and a removable plate at the rear of the instru-

————— ment allows access to tube plates, anode and modulator.

ond, Voﬂﬁqe Calibralor

MODEL 1433

Primarily designed to be used with the new Cossor
oscillograph the Cossor Voltage Calibrator model 1433
provides an accurate means of calibration of input volt-
ages to the plates or amplifiers of any oscillograph.
Calibrating voltages are read directly from a wide scale
meter without any computation being necessary.
Measurements can be made to an accuracy of + 39
and the instrument can be used in any application where
a source of accurately-known voltage is required.

0 R ELECTRONIC [ hiwavs use
— INSTRUMENTS |0 08 S 0 R

Write for illustrated leaflets about both of these instruments ; T VBES &
A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. 1, Y
HIGHBURY GROVE, LONDON, N.s v ALY ES

cLs3 Telephone : CANonbury 1234 (33 lines) - «
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- Introdueing

TYPE 58 (Dual)

Two controls in tandem
operated by a common

spindle. Each control wound

o any resistance up to
100,000 ohms linear. Diam
1.21/32in. Total depth . of

case 1.9/16in.

/ TYPE 58

Conservatively rated at 3 waits.
available up to 100,000 ohms

linear. Diam. 1.21/32in.
Depth of case 25/32in. Spindle
diam. Yin. (snsulated). Length to
specification. Angle of rotation,
mechamcal 300°. Effective 280°.

All controls can -be sup-
plied with special wind-
ings and closer toler-
ances to specification,
Can also be supplied
fited with single or
double pole mains switch
if required.

WHOLESALERS

Clarostat wire-wound Potentiometers are
supplied with a spindle 24in. long with
full length flat, individually = packed
in sturdy two-colour cartons. Delivery
is prompt. Write for details of very
attractive trade terms.

t Regd. Trade Mark

f
CLAROSTAT

C)

METAL

WIRELESS WORLD
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Further additions
to the range of

Clarostatt

WIRE-WOUND

Controls

All Clarostat controls are manufac-

tured with high grade Bakelite cases

of rugged construction. Solder tags

are heavily silver-plated and of special de-

sign, removing all danger of turning or

loosening under operating conditions. The

controls are fitted with metal dust covers

which are firmly keyed into the Bakelite

casing and connected to the fixing bush,

thus providing automatic earthing of cover.
Samples available on application.

TYPE 43 (Dual)

Any two controls
of specified value can
be mounted in tandem
operated by a common spindle.
Diam. I}in. Total depth of
case 1.3/16in.

TYPE 43
A compact control with
a conservative rating of
2 watts. Available up to
25,000 ohms linear. Diam.
13in. Depth of case 19/32in.
Spindle diam. }in. (insulated).
Length to specification. Angle of
rotation, mechanical 300°. Effec-
tive 280°.

PRODUCTS LIMITED.

16, Berkeley Street, London, W.1I.
Phone:

GROsvenor 5206/(7
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The answer, of course, is when it’s a UNISTOR

. from that usetul range of asymmetric
resistors made by Standard. SenTerCel Unistors have
a wide field of appiication in electronic circuits, par-
ticularly those associated with digital computors and
other equipments of a similar nature.

Four current ratings are at present available . .. 025 mA,
1'5mA, 7mA and 10mA at various D.C. voltages
between 20 and 100V.

Here are some specimen data.

D.C. Current Rating in Max. | Ma TR Y B ! )

Unistor Ambient Temp. Cofihmumsitnerse (| nstasiasy e kmerss ICapacxé:r:gevaélépprox.-

Code 55°C. 71°C. D.C. Voltage D.C. Voltage |
| AT U ey Volts Voits | pF
[ - sells o | . _
| Ql/1 025 025 20 56 20
| Qi s iy 20 56 65 '
! Q6/ 7 3 20 56 500

Q8/1 10 4 20 56 1,000 |

senerCel JNISTORS

(asymmetric resistors)

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, W.C.2

RECTIFIER DIVISION: Warwick Road, Boreham Wood, Hertfordshire

Telephone : Elstree 2401 Telegrams : Sentercel, Borehamwood
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VORTEXION

The amplifier, speaker and case, with detachable lid,
measures 8}in. x 224in. x 153in. and weighs 30 Ib.

PRICE, complete with WEARITE TAPE
DECK .....10. . Ko SEReatie. £84 0 0

WIRELESS WORLD

79

TAPE RECORDER

Y The noise level is extremely low and
audibly the hum level and fohnson noise
of the amplifier and deck are approximately
equal. Only 259, of this small amount of
hum is given by the amplifier alone.

% Extremely low distortion ~and back-
ground noise, with a frequency response
of 50 ¢/s.—10 Kc/s., plus or minus 1.5 db.
A meter is fitted for the measurement of
signal level and bias level.

% Sufficient power is available for recording
on disc, either direct or from the tape,
without additional amplifiers.

Y A heavy mu-metal shielded microphone
transformer is built in for 15-30 ohms
balanced and screened line, and requires
only 7 micro-volts approximately to fully
load.

v The .5 megohm input is fully-loaded by
{18 millivolts and is suitable for crystal
P.U.s, microphone or radio inputs.

% A power plug is provided for a radio
feeder unit, etc. Variable bass and treble
controls are fitted for control of the play
back signal.

Yc The power output is 3.5 watts heavily

damped by negative feedback and an oval internal speaker
is built in for monitoring purposes.

% Facilities are provided for using the amplifier alone
and using power output or headphones while recording or
to drive additional amplifiers.

Y The unit may be left running on record or play . back
even with 1,750 ft. reels with the lid closed.

POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts,

50 cycles within 19,. Suppressed for use with Tape Recorder.

PRICE €18 0 0.

3-WAY MIXER AND PEAK PROGRAMME METER

FOR RECORDING AND LARGE
SOUND INSTALLATIONS, ETC.

One miltiwatt output on 600 ohm line (.775V)
for an input of 30 micro-volts on 7.5-30 ohm
balanced input.

Output balanced or unbalanced by internal
switch. The meter reading is obtained by a
valve voltmeter with | second time constant,
which reads programme level, and responds to
transient peaks.

Calibration in 2 db steps, to plus 12db and
minus 20 db referred to zero level. Special

low field internal power pack supplies 8 valves including stabilising

and selenium rectifier, consumption 23 watts.

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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RECORDING
EQUIPMENT

A4

Made by E.M.I.— with their unrivalled
knowledge and experience of sound record-
ing —the Emicorda combines quality of
recording and reproduction with simplicity
of operation (which is so important to the
non-professional user).

The Emicorda is the home version of the l
E.M.I. Tape Recorders used by the leading TN ‘ !
broadcasting and recording organizations. : ]
EMICORDA i

PRIGE 90 GNS' Model 2301 (right)

FOR BETTER

i e e i S nnesar s sres s pronvs,

RECORDINGS

Emitape is the outcome of 50 years of
research in the science of sound recording
by the E.M.l. Group (H.M.V., Columbia and
Parlophone). Available for all types of tape
recorders, the Standard High Coerclvity
tape is made in two lengths — 600ft. (Type
H60/6),21/-,and 1,200 ft. (Type H60/12) 35/-.

EMITAPE

Emidiscs are the supreme lacquer recording
blanks noted for free cutting and low back-
ground noise, allied with excellent frequency
response and anti-static properties. Avail-
able in four grades, and wide range of sizes.

EMIDISCS

Send today for full details : _—
E.M.l. SALES & SERVICE, RECORDING EQUIPMENT DIVISION, HAYES, MIDDLESEX

SOUTHALL 2468 ES26L
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Crystal Palace
Transmitters

Britain to have most powerful transmissions with

Marconi-equipped station

By 1956 BBC television transmissions will be the most powerful in the world.

For the new- Crystal Palace station which will replace Alexandra Palace, the
Corporation has ordered Marconi sound and vision transmitters. They will be
used with a high gain aerial system which will radiate 200/250kW—twice the
power of existing Regional transmitters.

Two 15kW vision transmitters, the first two in the world to work in parallel,
will ensure the highest reliability of service. They will use a new type of tetrode
valve of small size, a Marconi development permitting valuable space savings
in transmitter design. Two 41kW sound transmitters will also operate in
parallel.

Marconi high or medium power transmitters and high power aerials are
installed in every one of the BBC’s television transmitter stations, while
Marconi television equipment has been ordered by countries in North and

South America, Europe and Asia.

MARCONI

complete television transmitting equipment

MARCONI'S WIRELESS TELEGRAPH COMPANY. LTD - CHELMSFORD . ESSEX
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X MAS GREETINGS
Y NOT RELAX WITH A'—'

Z RADIO LUXURY BY SOUND SALES

—THE ULTIMATE CHOICE

SOUND SALES LTD., WEST STREET, FARNHAM, SURREY. FARNHAM 6461-2-3
LONDON AGENTS: WEBB'S RADIO — HOLLEY'S RADIO

POST THE GOUPON TODAY FOR OUR

BROGHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 GAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Bufiding Electronics Palice Shorthand & Typing
Business Management Fashion Drawing Production Engineering  Short Story
Carpentry Heating & Ventilating Eng. Public Speaking Writing
Cremistry Industrial Administration  Radar Sound Recording
Civll Service Journalism Radlo & Television Structural Eng,
Accountancy Clvll Engineering Languages Servicing Telecommunications
Advertising Commercial Subjects Marine Engineering Radio Englneering Television
Aeronauticai Commercial Art & Mathematics Refrigeration Time & Motion Study
- Engineering Drawing M.C.A. Licences Retall Shop Management Tracing
= = "'--| Automobile Customs & Excise Officer Mechanical Engineering Salesmanship Welding
N E W | LEARN THE Engineering  Draughtsmanship Motor Engineering Sanitation Works Management
e PRACTICAL WAY Banking Economics Phatography Secretaryship Warkshop Practice
Book-keeping Electrical Engineering P.M.G. Licences Sheet Metal Work and many others,

With many courses we supply actual
equipment thus combining theory and
practice in the correct educational
sequence. This equipment, specially
prepared and designed remains your
property. Courses include: Radio,

Also courses for University Degrees, Generat Certificate of Education, B.Sc.Eng., A.M.I.Mech.E, L.LO0.B., AC.C.A, AC.LS,
AM.Brit.L.R.E., AM.LLA, City & Gullds Examinations, R.S.A. Certificates, etc,

The Advantages of E.M.I. Training % The teaching methods are
planned to meet modern industrial requirements. % We offer training in all subjects which
provide lucrative jobs or interesting hobbies. % A tutor is personally allotted by name to
Television, Mechanics, Electricity, ensure private and individual tuition.

Draughtsmanship, Carpentry, Photo- * Free advice covering all aspects of POST THIS COUPON TODAY
graphy, Commercial Art, etc. training is given to students before

—me e - —————-—=wead 30d after enrolment with us. Please send without obligation your FREE book.

3 i Pp—— E.M.I. INSTITUTES (Depr. 1271)
l_ COURSES FROM £1 PER MONTH ‘l 43 Grove Park Road,London, V.4 Phone: Chiswick 4417/8

NAME
ADDRESS

e i

‘ L
INSTITUTES
The only tcosial Coliege which is part
of a world-wide Industrial Organisation

SUBJECT(S) OF INTEREST e e

CI8
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LEAK equipment is unique—

It is acceptable to professional communications
engineers for recording and broadcasting. The
B.B.C. use several hundreds of the TL/12 Amplifier,
and 1,000 are used by other Broadcasting Corporations.

ROS £B ¥ OLUA,
presgnos B
Lp 704 i s

e RADIC -2

-3

VARI-5LOP#

1

(3 Representing a unique feedback circuit development, the * Vari-Slope "
The varl-Sl"Pe pre-amplifier gives audibly better reproduction. This advance consists of variable-

slope * electronic ” low-pass filters operating on negative voltage feedback

principles. No Inductors (* Chokes ') are used, and their disadvantages are
db I T I completely eliminated. The turnover frequencies are 5kefs, Tkefs, and 9kc/s,
and the slopes of attenuation are continuously variable over the range 5db to
) P b7
. | ['crac] 50db per octave.

e YR - 3 £ -

Ll The filters consist essentially of (b) Extremely low harmonic and inter-
; = ] e y ‘

1 E : ; . modulation distortion due to

to e \ N Twnn-T RECEIE OTcATCIbY n'etworks negative voltage feedback action.
\ inserted in the return circuit of a  (c) No discontinuities in the rates of
15 o = 4 . single-loop feedback amplifier. The (s’lop:e tec‘lvheltlndth:o sclggzgeotzgtrgilgn;sl

: s pera E

fore qbvlous advantages of this level at’frequencies below turnover.
2 — . electronic feedback method over con- (Both these faults occur in variable-
\ | \| | ventional choke filters include :— slope choke flters due to the slope
2s 2) 1 ealt ient e control altering the terminating

g 2 3 4 s k‘ 15 20 I (a) i;ﬁ‘c’;'w( duemntj)lenal;:;mseo% a(‘;zll\okes impedance and the insertion loss.)
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