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This low frequency oscillator
costs only

£75

(Bench stands 1 gn. exiva)

This reasonably-priced low frequency
oscillator is extensively used in the aircraft industry

and elsewhere as a convenient source of signals down to
1.15 c.p.s. for the testing and calibration of vibration
recorders, servo systems etc. It is also widely used in
medical research and clinical work for the calibration of
biological amplifiers and recorders, and low frequency

wave analysers.

Brief Specification:

FREQUENCY [ T T
TYPE [ RANGE ' OUTPL!T INPUT | CONSTRUCTION

Resistance capacity, 1.15 c.p.s. to 5,500 Sine wave 50 volts 200-250 volts, 40-60 Standard 19

rack
with automatic am- i c.p.s. peak to peak push- C.p.s. mountng, but also
plitude control effec- pull, with built-in suitable for bench use.
tive over the whole attenuator. Benchsiandsavailable.
frequency range.

NOTES. An incremental switch is fitted. Provision is made for mixing other signals with the output.

immediate delivery from

EDISWAN

RADIO DIVISION ' THE EDISON SWAN ELECTRIC COMPANY LIMITED
Member of the A.E.I. Group of Companies
155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660. Telegrams: Ediswan, Wescent, London‘l
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VALVES, TUBES £ CIRCUITS

27. RECOMMENDED PCF80

Advertisement No. 26 in this series discussed the use of
the Mullard PCF80 in applications other than its primary
application as additive mixer. Three of the recommended
circuits are given below. Details of line multivibrator and
line timebase coincidence detector circuits will-be given in
the Additional Notes.

Fig.1: Pentode as Video Amplifier,

The composite video output is 80V pk —pk. with a 3.0Mc/s
bandwidth (6.0db) and a gain of 12. Additional drive will
produce excessive gz dissipation. To avoid hum the follow-
ing limitations of a.c. heater-to-cathode voltage must be
observed, Rg.x being 100kQ:
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Fig. 2: Pentode as Sync. Pulse Separator; Triode as
Frame Pulse Clipper.

For optimum operation of the pentode, Vg2= +40V. The
frame pulse clipper is conventional but economical. Syne.
pulses from the pentode are integrated by R1, C1 (27usec)
and are d.c. coupled to the triode grid, holding it in grid
current. Integrated frame pulses drive the grid negative,
cut off the triode, and produce 140V, 400usec frame sync.
pulses with a fast front edge and a non-interlaced back edge
~—corresponding to odd and even frames. To ensure that
only the front edge is significant, the frame oscillator,
coupled via a short time constant circuit, should complete
its flyback before the end of the pulse.
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Fig. 3: Triode as Frame Blocking Oscillator

The output sawtooth amplitude is 200V for 200mA peak
Ix (150usec pulse). A step-up transformer into the grid
circuit is used. There is sufficient output for a variety of
linearization methods.
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The following relevant reprints of *Valves, Tubes, and
Circuits” are available free:

No. 15: Valves for VHF Television Reception, with
PCF80 and PCC84 data.
No. 16: PCF80: a Frequency Changer for Band I and
Band III Television, with notes on conversion conduct-
ance ‘‘contour analysis”.
No. 26: Additional Applications of the PCF80, with a
comprehensive applications chart.
No. 27: this number.

MULLARD LTD. Technical Service Departmént, Century House, Shaftesbury Avenue, W.C.2

MVYM 316
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Second Thoughts on Television Distribution

C OMPETITION in the distribution of programmes
by television has been decided by democratic pro-
cesses to be a good thing, and, anyway, it is no
business of ours to discuss it. But competition in
the technical distribution of television signals now
appears to be not so good, and to make some of the
natural and inevitable problems even more difficult.
Rugged individualism in the choice of station sites
may work well in the wide open spaces of the United
States, but there is less scope for it in these small
islands.

When it was first proposed last summer that the
Independent Television Authority should share the
B.B.C.’s masts, the idea was hailed by everyone (not
excluding this journal) as technically an excellent
one. A more detailed consideration of the problem
now shows we were over-optimistic in thinking that
co-siting of B.B.C. and . T.A. stations would provide
a solution of all the problems and would at the same
time ensure an early start of the new service. As an
article on another page of this issue will show, the
projected Band III transmitters of the I.T.A. are not
necessarily good neighbours of the existing Band I
stations. Sites that are best for high-power stations
working at some 50 or 60 Mc/s may be far from
ideal for transmitters of necessarily lower radiated
power operating at a frequency nearly four times
greater. » Indeed, we have in the Holme Moss station
an example of h1ghly successful siting for a Band I
transmitter that would be a very bad choice for
Band III.

Apart from factors arising out of the different
propagation characteristics of the two bands, it now
appears that insufficient thought was given to purely
mechanical considerations when the idea of shared
masts was first mooted. Is there sufficient space on
the “standard” B.B.C. masts to support a multi-
element Band III aerial of the high gain that is now
thouzht to be essential? And, even if room could
be found, would the windage ‘of such an aerial be
greater than that which the masts were designed to
withstand ?

In planning a Band III service for this country,
we are still working very largely in the dark, from
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insufficient and sometimes irrelevant data. Such
data as is available from the United States and the
Continent relates to horizontally polarized trans-
missions with negative modulation. Some of the
gaps in our practical knowledge will no doubt be
filled in when the Belling-Lee experimental station
on the I.T.A. London site starts to radiate a test
pattern in April.

The original proposal that the B.B.C. should allow
its competitors to share its television masts has
always seemed mildly Gilbertian. But even more
Gilbertian is the situation that would seemingly now
arise if the best engineering principles are to be
followed : the position should be reversed, and the
B.B.C. should seek the hospitality of the I.T.A. for
siting its projected Band III transmitters! We will
leave this delicate matter by saying there seems to
be a moral somewhere in favour of an integrated
distribution service.

Reoeceiver Oscillator Badiation

- .
1 HE need for integration, discussed in the preced-
ing paragraphs in relation to television transmission,
spreads through the whole field of broadcasting, and,
of course, affects receiver design. A case in point is
the standardization of intermediate frequency for
television receivers, recently agreed upon by the
industry.

Qur sister journal, Wireless Engineer, comment-
ing in considerable detail on this matter in the
February issue, makes the point that the choice of
i.f. decided upon will give only full immunity from
interference due to oscillator radiation if transmitter
station channels are carefully allocated geographically.
With the present uncertain position on Band III,
coupled with the shortage of available channels, this
is likely to be a problem of some difficulty.

The Wireless Engineer editorial also stresses the
possibility of interference in both directions between
television and f.m. sound receivers. Here preven-
tion lies partly in the proper geographical allocation
of transmitting channels and partly in the hands of
receiver designers.
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Does the Tape
Characteristie
Matter ?

MOST manufacturers of tape recorders specify a
given brand of tape for use with their machines. If a
tape has a “characteristic” (and there can be no
denying that the ratio of coercivity to remanence
determines the self-demagnetizing effect and the
available induction at high frequencies) this seems a
not unrcasonable precaution. Other factors affecting
the combined performance of tape and machine could
be the design of the heads and the degrec of penctra-
tion of flux into the tape coating.

The results of some measurements of seven brands
of tape on three different makes of recorder by Dr.
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Ing. M. Ulner, of the Technical University of Berlin,
published in the Spanish journal Electronica (Decem-
ber, 1954) provide a useful starting point for specula-
tion on the relative merits of tapes and machines.
In reproducing these curves the machines have been
labelled (a) (b) and (c¢) and the makes of tape are
given numbers.

Clearly the different low-frequency responses are
qualitics of the machines and the high-frequency
variations are caused by the tapes. The transposition
of some of the curves on a sensitivity basis may be
duc to differences in the levels of the individual speci-
mens used, but this does not explain the jump of
tape 4 from fourth place on machines (a) and (b) to
first place on (c¢) for which, ncidentally, it was
recommended by the makers.

If the evidence of the group of curves in (a) is
to be believed, the machine is dominant and the make
of tape of secondary importance. Why then does the
performance at high frequencies vary so widely on
machine (c), and to a lesser degree on machine (b)?
One possibility is that variations of the mechanical
properties of the tape (curling, flexibility, etc.) may
contribute conflicting modifications of the output in
the form of modulation noise and reduced sensitivity,
and that these are ironed out in machine (a) by more
cflicient pressure pads.

Of one thing we can be sure: there is still much
to be learned about “ the way of a tape in a recorder ”
and that until more evidence of this kind is presented
it is foolhardy to attempt sweeping generalizations.
Nevertheless we will step in to the cxtent of counter-
ing the question at the head of this note with the
qualification that “it depends on the machine,” and
of adding a rider to the effect that if a figure of merit
i1s ever evolved it should include the mechanical as
well as the magnetic qualities of the tape.

“Hansard” Magnetic Recorder

THE House of Assembly of West Nigeria will shortly
have one of the most up-to-date systems for reporting the
debates and the proceedings of the legislative body. As the
most highly skilled shorthand writer might find it difficult
to cope with the various languages and dialects employed,
the Crown Agents have decided to install magnetic tape
recorders.

Essential requirements of a system for a purpose like
this are compactness, reliability, unskilled operation, flexi-
bility and ease of maintenance. Equipment to meet these
special needs has been designed and built by EM.I.

A single console houses all the control equipment and
the amplifiers. On the control desk are seven microphone
switches positioned on an outline plan of the floor of the
House and corresponding to the location of seven fixed
microphones. Five spare microphone inputs arc alsc
provided to meet future needs.

The control operator, watching through a window of
the soundproof room, switches on the appropriate micro-
phone whencver a member of the Assembly rises to speak.
Mixing the various microphone outputs and the control of
volume are entirely automatic. Each microphone has a
separate amplifier and these are mounted in a form
of rack, with quick-release fittings for ease of servicing,
which 1s assembled into one of the cubicles of the control
console. From this console the speech signals go to 12
headphone sets in the Press gallery, each with a separate
volume control, and also to four E.M.I. type TR50 tape
recorders in a separate room, and each gives one hour’s
recording per reel of tape.
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More About

Technical Schools :

In this article an official of the Ministry of Education
criticizes Francis Reece’s contribution ** Education
and Training ** published in our January issue. He
also outlines the plans being made to reduce the
number of students who do not complete the long
telecommunications courses

13

CXN we be satisfied with the results achieved by
our present method of technical education? ” was the
question posed by Francis Reece at the end of his
article. Whilst there is rightly much cause for concern
about the shastage of technical manpower in the radio
industry the general picture is not as black as that
painted in the article, which, incidentally, included
a number of somewhat misleading statements.

General Education.—From the secondary modern
schools the radio industry can expect to recruit its
unskilled labour, a high proportion of its potential
craftsmen and a large number of trainee technicians,
but, contrary to Mr. Reece’s claim, it will not get
“many of its engineers of the future” from this source.
It is the exceptional boy from the modern school who
will ultimately achieve professional engineer status,
through a technical college or a training scheme
operated by a firm. The curricula of secondary
modern schools are designed primarily for the greatest
educational good of the greatest number. This rules
out a policy which would make “the General Cer-
tificate of Education even in two or three subjects”
a general objective for such schools. The question
of suitable examinations for those leaving the modern
school is being widely discussed, and some schools
have instituted an extra year with, in some cases, the
G.CE. as the objective. But these are, in general,
schools in large urban areas, recruiting into this final
year selected children from a number of schools.
This is not a solution having wide application, and
the existence of only a small number of such schools
is not “a deplorable fact,” as Mr. Reece states, but
a sober admission of what is reasonable and prac-
ticable for the type of child concerned. The best
solution of the problem as it affects the radio industry
will probably be the wider provision of secondary
technical schools—which is proceeding—and a greater
use of the mechanism of transfer between the different
types of secondary school.

The secondary technical school is underrated by
Mr. Reece. Almost all its students may be expected
to obtain employment as trainees for skilled technical
jobs in industry. Many will become craftsmen; a
high proportion will qualify for technicians’ posts;
and the best—not just the odd one or two, but a
good number—should ultimately reach professional
engineer standard. On leaving a secondary technical
school at 16 a boy may enter directly into the first
year of the National Certificate course, whereas the
ex-secondary modern school boy has to qualify for
entry by taking a one- or two-year course of part-
time study. Further, recommended ex-secondary
technical school boys who have remained at school

WIRELESS WORLD, MARCH 1955

RADIO TRAINING

Further Education :

Specialization

for a further year may enter directly into the second
year of a National Certificate course, a privilege other-
wise reserved for ex-secondary grammar school boys
with G.C.E. Ordinary Level passes in four subjects,
including mathematics and a relevant science subject.

Although, as Mr. Reece says, figures showing how
many grammar school boys enter the engineering
profession are not available, one very large engineer-
ing concern has given the following analysis of
its craft and engineering apprentice entry. From
grammar schools, 70 per cent; from technical schools,
17 per cent; from modern schools, 13 per cent.
Several major engineering firms are now restricting
their intake of engineering apprentices—as distinct
from craft apprentices—to ex-grammar and ex-
technical school boys.

Further Education.—Entrants to the radio industry
may follow part-time courses leading to the various
certificates in telecommunications engineering of the
City and Guilds of London Institute; or they may
aim at the Graduateship of the British Institution of
Radio Engineers; or they may attempt the Ordinary
National Certificate course in electrical engineering,
followed by the Higher National Certificate course.
After further study, these last students may satisfy
the examination requirements for Associate Member-
ship of the Institution of Electrical Engineers.

The figures quoted by Mr. Reece concerning these
examinations are rather misleading. The “30,000
candidates ” for City and Guilds Certificates should
be “ 30,000 subject-entries.” As most candidates take
two or three subjects at each examination, the actual
number of candidates concerned is about 12,000.
Despite the high rate of failure of overseas candi-
dates, and of those who enter without organized
preparation, over 60 per cent of the 30,000 subject-
entrants pass. Over three-quarters of these entries
are from students taking first- and second-year sub-
jects; and of these about 70 per cent are employees
of the General Post Office, seeking to obtain the
lowest qualification the G.P.O. expects of them. For
many it may possibly be the maximum; for
in the third year, the standard rises sharply, with a
view to providing a course suitable in standard for
those wishing to qualify for higher-grade employ-
ment. Many of the City and Guilds candidates
taking fourth- and fifth-year subjects are university
graduates in physics or electrical engineering who,
having entered the radio industry, take a single-subject
course as a suitable way of obtaining, fairly
quickly, a knowledge of the subject in which they
are going to specialize. They do not qualify for
Final or Full Technological Certificates. Thus to
compare the 88 who obtained a Full Technological
Certificate in 1953 (67 in radio) with the 30,000
subject-entries is to ignore the fact that the vast
majority of the entrants do not have the Full Tech-
nological Certificate as their objective. Indeed,
relatively few are concerned with grouped course
certificates at all.

Similarly, the 1,000 entries quoted for the
Brit.I.R.E. examination refer to individuals taking any
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part of the examination, and not to those who are
taking the whole examination, or such parts as, if
passed, would complete the whole.

Further, both the C. & G. and Brit1.R.E. examina-
tions suffer from the disadvantage that they may be
taken without attendance at specific courses. This in-
evitably leads to many hopeless entries.

Candidates for National Certificates, on the other
hand, must have satisfied specific requirements in
respect of attendance, classwork and homework, as
well as laboratory work, before being permitted to take
the examination. About 50 per cent who take the
O.N.C. examination in a given year pass it; the corre-
sponding figure for the H.N.C. is over 70 per cent. Of
those at present achieving the Graduateship of the
I1.E.E. some 40 per cent are university graduates; and
only 8 per cent qualify through the Institution’s own
examination.

Mr. Reece complains that few technical colleges
offer Higher National Certificate courses including
radio subjects, and quotes the 1950 figure of 20. This
number is now 46; and this does not include those
colleges providing courses which, although not speci-
fically for radio engineers, have a considerable light
current content which has to be taken by all students,
whether “light” or “heavy.” Also, many colleges
offer electronics as an extra, either in the Higher
National Certificate ycar, or subsequently. One can-
not help wondering whether Mr. Reece’s information
on teachers and equipment also relates to 1950.

Reference is made to the alleged reluctance of tech-
nical colleges to provide suitable courses for radio
trainees. Where a reasonable demand exists, and there
is evidence that a “flow” of students can be main-
tained, principals of technical colleges are invariably
willing to provide courses. Because of the importance
of radio and electronics to our national economy and
to defence, considerable latitude has been permitted
to colleges in respect of small classes. In fact, if rigid
considerations of economy were insisted upon, many
radio and electronics classes up and down the country
would be closed.

Degrees of Specialization.—QOccasionally one finds
that complaints of lack of special provision arise be-
cause of the impossibility of arranging in groups of
economic size separate classes for those who favour
early specialization, as in the City and Guilds courses,
and also for those who favour a broader basis of elec-
trical engineering, such as is provided in Ordinary
National Certificate (Electrical Engineering) courses,
with later specialization. The greater numbers of
students are usually those wanting National Certifi-
cates; those students preferring early specialization
must therefore either rest content with the National
Certificate course or make arrangements to go to a
neighbouring college where numbers make separate
classes possible. All technical colleges cannot be all
things to all men.

Mr. Reece asks if the examining bodies demand
too high a standard. At one time the only way to
professional engineer status was through the univer-
sity. If the engineers of this country are to retain
their international standing it would be unwise to
reduce the standard of academic attainment in elec-
trical subjects to below about degree level; and a
comparable standard in scientific and mathematical
studies is surely essential also. Hence it would appcar
that the Higher National Certificate course followed
by those post-H.N.C. studies necessary to fulfil the
1.LE.E. requirements is not too high a standard to

104

demand, if the prestige of British radio engineering
qualifications is to be maintained.

The Brit.I R.E. examinations and those of the City
and Guilds both involve earlier specialization. Both
reach high standards in their specialist subjects, but
neither requires the stringent attendance, classwork,
homework, and laboratory conditions of the National
Certificate course. An examination of the advertise-
ments for engineers in radio journals will show that
most firms ask for university degrees; the commonest
other qualification specified is the Higher National
Certificate. This may, perhaps, indicate that em-
ployers value a qualification which implies five ycars
of supervised and directed study more highly than
others which, however high their examination
standards, do not.

Mr. Reece refers to the “various bodies reconciling
their differences of opinions ” and suggests that if they
did technical colleges would be helped in the arrange-
ment of their courses. The advocates of early speci-
alization, namely, the City and Guilds and the
Brit.I.R.E., are sufficiently agreed for it to be possible
for common courses leading to both qualifications to
be organized, as is done in some colleges. The
National Certificate course does not permit of early
specialization. The difference here 1s fundamental,
and a compromise appears unlikely—except perhaps
in the first year. The question of whether or not
early specialization is desirable is one on which
opinions may reasonably differ, and it is therefore a
good thing that the choice exists.

Future Development.—Although the general pic-
ture is rather brighter than Mr. Reece’s article
would make it appear, there is much cause for concern
in the “ wastage ” which occurs in the courses referred
to above. Whilst the examination results are reason-
ably good, a high proportion of the young entrants
do not get as far as attempting the examinations.
One reason for this is that the National Certificate
and the City and Guilds courses go too far and too
fast for some students; and therc is as yet no less
ambitious alternative. A committee representative of
the interests concerned--such as Mr. Reece suggests
—has existed for some time and is planning courses
specifically for electrical technicians; that is, there
will be no attempt to make the first three years equally
suitable for both technicians and would-be profes-
sional engineers. It is possible that the first year of
the technicians’ courses will be similar to that of the
National Certificate ccurse so that students may pro-
gress up whichever ladder seems more appropriate
in the light of their initial performance. A measure
of specialization may be introduced into the techni-
cians’ courses earlier than in N.C. courses.

Another committee, acting in co-operation with
the first, is considering the structure of the present
City and Guilds telecommunications courses with
a view to providing in the earlier years a tech-
nicians’ course less arduous than the present one,
whilst maintaining in later years an adequate selection
of specialist and more advanced studies. The exist-
ence of these easier courses, less exacting academically
than present ones, may help to close a gap in the
present system. Transfers between National Certi-
ficate and these new courses may be possible at cer-
tain levels and this arrangement may do much to
reduce the present “wastage.” It is not possible to
say when the new courses may come into being, for
it is more important to get a right solution than a
quick one.
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WORLD OF WIRELESS

Balance of Trade ¢

Growing Exports

LAST year’s direct exports of British radio equipment
were valued at over £30M—an increase of more than
12 per cent on the 1953 figure.

Two-fifths of the total (over £12.6M) came from the
export of capital goods—transmitters, navigational
aids and industrial electronics—an increase of over
£14M during the year. Incidentally, the direct ex-
ports of capital goods in 1946 totalled only one million
pounds. The value of last year’s indirect exports, such
as installations in ships and aircraft built in this coun-
try for eventual export, is estimated at £5M.

Exports of components increased from £5.3M to
£6.8M, batteries and accumulators for radio from
£1,6M to £2.4M and sound recording and reproduc-
ing equipment from £2.7M to £3.3M.

The receiver and valve sections of the industry
again showed decreases; receivers from £39M to
£26M and valves and c.r. tubes by £80,000 to
£2,113,210. There was, moreover, an adverse balance
of trade on valves and tubes; imports totalled £3.3M,
an increase of over £1.4M during the year. Imports of
all radio equipment, components and accessories
totalled £7.9M compared with £5M the previous year.

Encouraging Technical Writers

THREE years ago the Radio Industry Council intro-
duced a scheme to award annual premiums of 25 guineas
each to encourage the writing for the public technical
press of technical articles deserving of commenda-
tion by the radio industry. The panel of judges, now
headed by Professor H. E. M. Barlow, has commended
nine articles published in 1954. For the purpose of
the awards some of the articles have been grouped
together as they cover similar subjects.

Two premiums are to be shared by J. M. M. Pinker-
ton, E. J. Kaye, E. H. Lenaerts and G. R. Gibbs for
three articles on LEQO: Lyons’ Electronic Office,
which appeared in the July, August and September
issues of Electronic Engineering. For his Wireless
World articles on if. amplifiers (February and
December) H. S. Jewitt receives a premium, as does
A. E. Maine for two articles on high-speed magnetic
amplifiers in Electronic Engineering (May and
December). J. F. Field and D. H. Towns receive 25
guineas for their article “ A Torquemeter for Testing
Gas Turbine Components™ (Electronic Engineering,
November and December), and W. R. Cass and R. M.
Hadfield jointly receive a premium for their article
“ Dip-Soldered Chassis Production” which appeared
in Wireless World last November.

The premiums will be presented to the authors at
a luncheon in London on March 10th.

Our contemporary Research is again organizing a
“Science in Industry” essay competition to e¢n-
courage scientists and technologists to take greater in-
terest in the problem of presenting results of research
work to the industrialist and the gencral public.
Details of the competition, which is in two parts and
includes awards totalling £350, are obtainable from
Research, 436, Strand, London, W.C.2.
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Writing Prizes <

Television News

Television Developments

AN order has now been placed by the B.B.C. for the
aerial arrays for the new London television station at
the Crystal Palace. It will consist of two arrays of
four bays each, with a branch feeder system. The
complete aerial has 32 dipoles.

There will be two main transmission lines having
outer conductors of Sin diameter. Each line will carry
the combined outputs from a 15-kW vision trans-
mitter and a 4.5-kW sound transmitter to half the
aerial. If one transmitter develops a fault the station
will continue to operate at reduced power.

The aerials, transmission lines, transmitters and
control and monitoring equipment are being suppiied
by Marconi’s.

Sir George Barnes, speaking at Birmingham recently,
said that test transmissions on various colour television
systems will be conducted by the B.B.C. this year. It
is thought that the system most likely to be finally
adopted will be a scaled-down version of the American
N.T.S.C. system, such as that demonstrated by Mar-
coni’s last year. This uses the existing black-and-
white signal with a sub-carrier of 2.66 Mc/s which is
modulated by two colour-information signals in phase
quadrature, one occupying a bandwidth of 1Mc/s
and the other about 0.4 Mc/s.

European V.I1.F. Broadcasting

ACCORDING to figures issued by the European
Broadcasting Union theie were, in Europe, at the be-
ginning of the year, 69 television stations and 177
sound broadcasting stations operating in Bands I, II
and III. The distribution of the stations in the
European broadcasting area is given below.

| { Television Sound
Band | |Band Ill | Band Il
Austria ... — — 10
Belgium ... 2 2 |
Denmark ! - 2 |
Finland — — 17
France ... ! 5 |
German Federal Republic 2 23 i14
Israel . — —_ 7
lealy 2 7 14
Monaco ... — I —_
Morocco ... — 2 —
Netherlands | I 3
Norway ... | — |
| Saar . I | — |
Sweden ... | | |
Switzerland 2 | [ I |
United Kingdom 12| — 2
I Vatican State ... e | - — 2
1 i
{
26 43 177

During the last six months of 1953 the number of
stations in Bands I, IT and II increased by 53, 10 and
30 per cent. respectively.
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Components on Show

ADMISSION to this year’s Components Show, to
be held at Grosvenor House, Park Lane, London, W.1,
from April 19th to 21st, is restricted to holders of an
official badge, issued only to eligible applicants who
have previously filled in an application card.

The exhibition, at which there will be the record
number of 142 exhibitors, is intended primarily for
engincers and technicians in all the “ user ” industries
and the Services. The list of those eligible for admis-
sion covers research and education and the manufac-
turing, wholesale (not retail) and export sides of the
radio and electronic industries.

Application cards can be obtained by written request
to the organizers, the Radio and Electronic Component
Manufacturers’ Federation, 22, Surrey Street, Strand,
London, W.C.2.

PERSONALITIES

H.R.H. the Duke of Edinburgh has accepted the invita-
tion of the Institution of Electrical Enginecrs to become
an honorary member. Only once in threc years is
honorary membership granted to a distinguished person
who is not a member of the institution.

Colonel G. W. Raby, C.B.E,, M.BritLR.E, has been
appointed deputy director (enginecering) to the research
group of the Artomic Energy Authority at Harwell, of
which Sir John Cockcroft is director. In 1941 Col.
Raby was attached to the Ministry of Supply and as
superintendent engincer assisted in the development of
radar. He was later appointed chief superintendent of
the Signals Research and Development Establishments at
Christchurch and Woolwich.

Dr. A  R. A. Rendall, Ph.D,, B.Sc., M.LE.E,, has joined
the editorial advisory board of our sister journal Wireless
Engineer in succession to P. A. T. Bevan who was the
B.B.C. representative on the board until his appointment
as chief engineer of the Independent Television Authority.
Dr. Rendall, who joined the B.B.C. Lines Department in
1935, has been head of the Designs Department since
1950. Before joining the B.B.C. he was a development
engincer with Standard Telephones and Cables. Other
metmbers of the board are Prof. E. B. Moullin (Cambridge
University), A. H. Mumford (G.P.0.) and Dr. R. L.
Smith-Rose (D.S.I.R).

W A, Turner, B.Sc, M.LE.E, principal of the
school of electronics which the Automatic Telephone and
Electric Co. is establishing at Liverpool, has been head
of the Electrical Engincering Department, Brighton Tech-
nical College, since 1951. He received his technical
training with the B.T-H. company. From 1940-43 he was
deputy head of the Services Training Department ar the
Rugby College of Technology and has also been a lec-
turer at Burnley Municipal College and Northampton
Polytechnic, London.

E. N. B. Hammond, engineer-in-charge of the Norwich
Home Service transmitter since 1950, is also to be respon-
sible for the new East Anglian television transmuitter.
The temporary transmitter at Tacolneston, which was
brought into service recently, will be replaced by a
permanent 5-kW transmitter next year. Mr. Hammond
was_engineer-in-charge of the Home Service transmitter
at Clevedon, near Bristol, from 1943-47, and had pre-
viously served as a maintenance enginecer at a number of
other stations since joining the B.B.C. in 1934,

K. E. Harris, Cossor’s dircctor of development, is visit-
ing the US.A. at the invitation of the American Air
Navigation Development Board and the Airlines Elec-
tronic Enginecring Committee to discuss airborne naviga-
tion and traffic control equipment. His itinerary includes
New York, Washington, Indianapolis, Chicago, and—
across the Canadian border—Ottawa and Montreal.
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R. H. Kelsall, B.Sc.(Eng.), GradlE.E, who joined
Metrovick as a college apprentice in 1939 after graduation
at Manchester University, has been appointed assistant
chief electrical engineer of the company’s Electronic Con-
trol Department. From 1943 to 1946 he served as an
electrical officer in the RN.V.R. and after completing his
training with Metrovick he joined, in 1947, the depart-
ment of which he now becomes assistant chief electrical
engineer.

OUR AUTHORS

0. E. Dzierzynski, con-
tributor of the article on
page 141, graduated at
Warsaw  Polytechnic
school and was later in
charge of the radio
remote control section of
the Institute of Telecom-
munications, Warsaw.
He came to this country
in 1939 and joined B. I.
Callender’s Cables con-
denser  factory,  after
which he became a lec-
turer in radio servicing ar
the Polish training
centres in Scotland, He
has latterly been working
with Sargrove Electronics and Grundig as designer of
electronic measuring apparatus.

K. O. Beauchamp, who writes on spurious line scan
resonances in this issue, has been on the staff of the
G.EC. television laboratory at Coventry since 1947.
During the war he was a wireless mechanic in the R.A.F.
and on coming out of the Service took the course for
the City and Guilds Full Technological Certificate at
the Coventry Technical College, where he is now teach-
;ng31the C. & G. “Radio IV ” class in the evenings. He
1s 31.

OBITUARY

Frank Murphy, who, in 1929, was co-founder with
E. ]. Power (the present chairman and managing director),
of Murphy Radio, died in Toronto on January 26th at the
age of 65. In 1936 he severed his association with
Murphy Radio, of which he was managing director, and
in recent years lived in Canada, where he had a business
and did some lecturing. The news of his death was
télegr;phed to us by P. G. A. H. Voigt, now resident in

anada.

IN BRIEF

Sweden is to erect a network of Decca Navigator
stations—a master and threc slaves in the usual “star”
formation. The stations will be brought into service
next year. Six chains—three in this countrv and one each
in France, Germany and Denmark—are already in opera-
tion; another is planned for the south of France and yet
another to cover the Orkney, Shetland and Faroe area.

Submerged Repeaters for the recently laid Aberdeen-
Bergen submarine coaxial cable were built and rested
at the new North Woolwich factory of Standard Tele-
phones and Cables. A brief description of them appeared
En . T)ransatlamic Telephone Cable” in our January issue
p. 40).

Standard Sizes for “ manufacturers’ trade and technical
literature ” are laid down in B.S.1311:1955 which the
British Standards Institution has issued (price 2s 6d). It
is designed to facilitate the handling of instruction sheets
issucd by sub-contractors and suppliers of equipment and
also the filing of catalogues, brochures and pamphlets.
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Airborne Radar Research.—Pershore Airfield, Wor-
cestershire, has bcen taken over by the Ministry of
Supply for radar research. It will be used by the Radar
Research Establishment for the flight testing of radar
equipment.

Closed-circuit television demonstrations were provided
by British manufacturers during the four-day radio
and electrical exhibition held at Kampala, Uganda, at
the end of January. It was organized by the recently
formed Uganda Radio and Electrical Traders’ Asso-
clation.

Railway Radio.—According to the latest available
figures the American railways are operating some 15,000
radio stations—four times as many as were in use four
years ago—and necarly 2,000 carrier-telephone installa-
tions. Incidentally, the only mention of the use of radio
in the British Transport Commission’s report on the
modernization and re-equipment of this country’s rail-
ways is an oblique one—* The existing telecommunica-
tion and telephone systems must be considerably
modernized and advantage taken of all available develop-
ments in telecommunications.”

University Within Industry.—The five-year sandwich
course now provided by the General Electric Co.
in conjunction with the Birmingham College of Tech-
nology is described in the company’s brochure “Pro-
fessional Training in the G.E.C.” as a university within
industry. Designed for boys leaving public and grammar
schools, it provides alternate six-monthly sessions at
college” and works with integrated training for -an
engincering diploma. College fees are met by the com-
pany and students receive a subsistence allowance during
the course. The brochure, which also outlines training
schemes for graduates, is available from the Education
and Personnel Services, G.E.C., Magnet House, Kings-
way, London, W.C.2.

End-of-the-year figures for sound and television
Receiver Production in Canada, quoted by a correspon-
dent of the Financial Times, show that 22 per cent of
Canadian homes have television and 96 per cent sound
receivers. With the opening of 19 new television stations,
making 24 in all (seven C.B.C. and 17 privately owned)
the percentage of television equipped homes doubled
during last year. The percentages of homes having
refrigerators, telephones and cars are 71, 69 and 55 res-
pectively. Canada’s 23 recciver manufacturers produced
612,000 television sets and 450,000 sound receivers last
year.

Cumulative Figures for the production and sales of
equipment during the ninc years of television in the
States are given in the 20th semi-annual edition of
“ Television Factbook.” Retail sales of sets are valued
at $9,000 M, components and aerials $1,500 M, tube
replacements $435M and valve replacements $518 M.
It is estimated that $2,000 M has been spent on tele-
vision servicing during the nine years. The 33,500,000
sers now being used by American viewers are estimated
to represent an aggregate cost of $13,500 M.

Automatic Computing.—A summer school in pro-
gramme design for automatic digital computors will again
be held in the University mathematical laboratory at
Cambridge from September 12th to 23rd. A detailed
syllabus and form of application for admission may be
obtained from G. F. Hickson, secretary of the Board of
Extra-mural Studies, Stuart House, Cambridge.

Diversity of interest is the key-note of the 1955 National
Convention of the American Institute of Radio Engincers,
which is being held in New York from March 2lst to
24th. Among the subjects to be covered by the 250
papers being presented are instrumentation, telemetering,
nucleonics, ultrasonics, industrial and medical electronics,
colour and monochrome TV and aerials and propagation.
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The Golden Jubilee of the Electrical Industrics’
Benevolent Association will be celebrated at a luncheon
in the Connaught Rooms, London, W.C.2, on April 19th.
Tickets, price 1 guinea, are obtainable from the EIB.A,,
32, Old Burlington Stree:, London, W.1.

R.C.E.E.A, Council—At the annual general meeting
of the Radio Communication and Electronic Engineering
Association on January 28th the council was re-elected.
The member-firms and, in parentheses, their representa-
tives forming the council, are: B.T-H. (V. M. Roberts),
Decca Radar (C. H. T. Johnson), EM.I. (S. J. Preston),
G.E.C. (M. M. Macquecen), Kelvin & Hughes (C. G.
White), Marconi’s (F. S. Mockford), Metrovick (L. H. J.
Phillips), Mullard (T. E. Goldup), Murphy (K. S. Davies),
Plessey (P. D. Canning), Redifon (B. St. J. Sadler) and
S.T.C. (L. J. I. Nickels). The new chairman and vice-
chairman are S. J. Preston and C. H. T. Johnson, respec-
tively.

The Soviet Union now has six television stations—
Moscow, Leningrad, Kiev, Riga, Kharkov and Omsk—
according to Soviet News. Transmitters are also being
erected at Tallinn, Baku, Tashkent, Minsk and Sverd-
lovsk. A booster station—the first in the U.S.S.R.—has
been brought into operation at Kalinin which receives
and re-radiates the Moscow transmissions.

THE LATEST in the
series of engravings
of “Great Men
of Telecommunica-
tions '’ which has
been published by
the Internationa
Telecommunication
Union over the past
20 years is this one
of Edwin H. Arm-
strong, the pioneer
of frequency modu-
lation.  Measuring
approximately  6in
X 9in the engrav-
ing costs 3 Swiss
francs and is obtain-
able from the I.T.U.,
Palais Wilson, 52,
rue des Pdquis,
Geneva.

Three experimental v.h.f. stations have been used by
the British Forces’ Network in Germany for some time.
Now a chain of ten stations is to be brought into regular
service. The first of these were opened on February lst
at Langenberg and Bonn, operating respectively on
89.1 Mc/s and 96.55 Mc/s with effective radiated powers
of 60 and 3 kW. The six medium-wave stations operat-
ing on 1,214 and 1,367 kc/s at present used for the
service will eventually close down.

The television service of the six broadcasting organiza-
tions in Western Germany are now co-ordinated.
Approximately 60 per cent of West Germany’s population
is within the service areas of the 22 transmitters which
are linked by radio.

The production of 2lin Tri-Colour Tubes at the rate
of 100 a day is announced by R.C.A. The price to set
manufacturers is $175, the same as that charged for the
15in colour tube,

Instrumentation.—The third British Instrument Indus-
tries’ Exhibition will be held at Earls Court from June
28th to July 9th. The Scientific Instrument Manu-
facurers’ Association is one of the five organizations
sponsoring the exhibition.
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Snow-plough Radio.-—A plan for four snow-ploughs to
be fitted with radio-telephones has been approved by the
Inverness-shire County Council. They will operate on the
main North Road betwcen Perth and Inverness with
the control centre at Dalwhinnie.

TV and Crime.—We lcarn from our German contem-
porary Radio Mentor that the Dortmund police are con-
ducting experiments with television equipment installed
in patrol cars. The transmitter is installed in the police
headquarters.

Transistor Biblicgraphy.—A ten-year bibliography of
semi-conducting materials and transistors including nearly
1,200 references has been prepared by N. L. Meyrick
and G. Roman of the Research Department of Pye, Ltd.,
Cambridge. A limited number of copies are available from
Pye Industrial Electronics, Ltd., of Exning Road, New-
market, the recently formed subsidiary engaged in the
manufacture of transistors.

BUSINESS NOTES

E.M.I. Electronics, Ltd., is the new title adopted by
Emitron Television, Ltd. It will be concerned with the
design, development and marketing of the E.M.I. group’s
clectronic devices, other than those for the Government,
and television equipment, including film scanncrs, micro-
wave links, transmitting tubes, etc. It will control and
co-ordinate the activities of three subsidiary companies—
E.M.I. Engineering Devclopment, E.M.I. Factories and
E.M.I. Research Laboratories.

Res’n Cast Transformers and chokes, which Ferranti
have been developing in Edinburgh for some consider-
able time, have now received a Limited Type Approval
Certificate from the Radio Components Standardization
Committee. This range of resin cast components, which
has been named the Pentland series, is stated to with-
stand temperatures considerably beyond the range of
—40° 1o 110°C specified by the Services

A new gradc of P.V.C. Compound is now being used
by Associated Technical Manufacturers, Ltd., of Vincent
Works, New Islington, Manchester, in the manufacture
of Permanoid Grade VO insulated wire and sleeving.
Diolplated p.v.c. retains its flexibility and does not suffer
from “embrittlement” at temperaturcs ranging from

35° 10 150°C.

Products of Rothermel, Ltd., have been manufactured
at the works of N.S.F., Ltd.. at Keighley, Yorks, for some
time and we learn that it has now been decided to inte-
grate the activities of the two companies under N.S.F.,
Lid. The head office of N.S.F. is at 9, Stratford Place,
London, W.1 (Tel.: Mayfair 4234).

Extruded P.T.F.E.—Equipment for the extrusion in
substantial quantities of p.t.f.e. (polytetrafluorethylene)
rod and tube up to 4in external diameter has been installed
by Crane Packing, Ltd., of Slough. In addition to the
standard grade of p.t.f.e. a special high grade, possess-
ing exceptionally good clectrical properties, is available.

Metal Industries, Ltd., Universal House, 60, Bucking-
ham Palace Road, London, S.W.1, are taking over that
side of the Rheostatic Company’s business relating to the
manufacture and sale of unbreakable resistors. Igranic
Electric Company, a member of the Metal Industries
group, will handle the sale of resistances for the group.

Electric and Musical Industries have purchased a con-
trolling interest in Capitol Records Inc., of California,
U.S.A.

Three senior members of the staff of the Armstrong
Wireless and Television Company have been appointed
directors—A. Adams, sales manager, T. Nikolin, produc-
tion manager, and G. Tillett, chief engineer. Before
joining Armstrong Mr. Adams was with Masteradio, Mr.
Nikolin with E.M.I. and Mr, Tillett with Pye Tele-
communications.
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Transistorized Telephone.—The noisc-cancelling tele-
phone handset illustrated in the note on a transistorized
telephone on page 90 of our last issue is manufactured by
Lustraphone, Ltd., St. George’s Works, Regent’s Park
Road, London, N.W.1.

Crater Products, Ltd., of The Lye, St. Johns, Woking,
Surrey, manufacturers of rotary and other types of switch-
gear, have introduced a switch mechanism which is
operated by a barrel-type key and can be fitted to their
existing range of rotary switches.

FOREIGN TRADE

A 5-kW Redifon short-wave transmitter installed in
Grenada is being used to provide a broadcasting service
to the four Windward Islands—Grenada, St. Lucia, St.
Vincent and Dominica—strung out over a distance of some
250 miles. H.R.H. Princess Margaret performed the
opening ceremony during her Caribbean tour.

In compliance with regulations for the re-organization
of maritime radio beacons Portugal is duplicating its exist-
ing installations. Eight Marconi 20-W m.f. beacon trans-
mitters are to be installed at four lighthouses and the
single installations at these points are to be installed at
other lighthouses to provide duplicate equipment there
also. Designed for automatic working the RB109 beacon
has a normal range of up to 75 miles.

Despite the fact that the date of the St. Erik’s Fair
(Stockholm, August 27th to September 11th) clashes with
our own National Radio Show the organizers of the
British Pawvilion at the fair hope that the prospect of a
television service starting in Sweden next year will spur
manufacturers to exhibit equipment. We understand from
the organizers (Thirza West Publicity, Ltd., of 141, New
Bond Street, London, W.1) that no British television
equipment was shown at last year’s fair.

Mobile radio equipment for 50 taxis in Singapore is
being supplied by Marconi’s. The fixed station has a
power of 50 W and the mobile sets 3-5 W.

Agencies for British “hi-fi amplifiers, pickups, loud-
speakers and tuners are being sought by two more Ameri-
can firms—Gordon Agencies, 1506 N. Western Avenue,
Hollywood, 27, California, and Morris F. Taylor Com-
pany, 9431, Georgia Avenue, Silver Spring, Maryland.
The latter firm is particularly interested in record
changers.

Intelec, S.A., Edificio Industria, Puente Republica,
Caracas, who are the Venezuelan Representatives for one
Canadian and three American firms, are interested in
representing U.K. manufacturers of radio communications
equipment and radio components. Manufacturers should
write direct to the company and are invited to send a
copy of their initial correspondence to the British
Embassy, Commercial Secretariat, Edificio Titania, Plaza
Estrella, San Bernardino, Caracas, Venezuela.

CHANGES OF ADDRESS

A W.F. Radio Products, Ltd., who manufacture chokes,
transformers, loudspeaker diaphragms, etc., have moved
to 10, Sackville Street, Bradford, 1 (Tel.: Bradford
24008).

The new London branch sales officc of British Insu-
lated Callender’s Cables is 10-14, White Lion Street, N.1
(Tel.: Terminus 8696).

Radio and Electronic Engineering, of 34, Stoke Abbott
Road, Beaminster, Dorset (Tel.: Beaminster 372), has
opened new works at Greenham Mills, Crewkerne,
Somerset.
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Spurious Line
Resonances

Scan

Common Types and Their Remedies

By K. G. BEAUCHHAMP,” A MBrit.LR.E.

THE output valve used in a line scanning circuit
is a non-linear power amplifier operated under pulse
conditions and as a result is liable to give rise to
several types of unwanted harmonic and resonance
oscillations. These will be exhibited as distortion
of the picture displayed on the cathode-ray tubc
screen, usually in the form of vertical striations of
varying light intensity.

It is the purpose of this article to show how the
different forms of distortion are produced and to
summarize the methods that can be applied to reduce
or eliminate their effect in modulating the picture
information.

When these resonances are due to shock excitation
of a tuned circuit the phenomenon is often known
as ‘‘ ringing *’> and this expression will be often used
hereafter as a convenient identifying term.

The use of resonant-return or efficiency diode line
scanning circuits is now universal in domestic tele-
vision apparatus and a simplified circuit of the
output stage is shown in Fig. 1. Here the leakage
inductances and stray capacitances associated with the
transformer windings are shown as L, C,, L, C,, etc.

The operation of efficiency diode circuits has been
fully described elsewhere®? but a brief description
of one simple mode of operation is given here in
order to make the subsequent explanations intelligible
to those not conversant with this type of scanning
circuit.

Referring to Fig. 1, we may commence the sequence
of events by assuming capacitor C to be charged and
the scanning spot to be situated at the screen centre,
i.e., zero current in coils L.

V1, previously rendered cut-off by a large negative
bias applied to its grid, now commences to conduct.
The potential at a point 4 will rapidly fall to the low
“ knee > potential for V1 and that of points 2 and 3
will fall in proportion to the transformer turns ratio.
This ratio is so arranged that point 3 falls to a potential
slightly in excess of V2 anode potential (h.t. volts)

Fig. 1. Line scan output stage
and transformer, showing leakage
inductances and stray capacit- r
ances in broken lines.

———

"

* The General Electric Co., Radioand
Television Works, Coventry
'E. Jones. “Scanning and E.H.T. Cir-
cuits for Wide Angle Picture
Tubes.” %. Briz I.R.E.. January,

1952.

2 0. H. Schade. “Characteristics of High
Efiiciency Deflection and High Volt-
age Supply Systems for Kine-
scopes ' R.C.A. Review, March,

1950.

*W.T. Cocking. “Efficiency Line Scan
Circuits.” Wireless World, August,
September, and October, 1951.

e e )

in order to keep the valve non-conductive during this
part of the cycle. The constant potential difference
between terminals 1 and 2 will cause an increase of
current in L, and the spot will move from the centre
to the right-hand side of the screen. This may be
termed the first part of the scanning period.

V1 is now cut-off by the negative-going excursion
of the controlling grid potential and with both VI

Severe ‘“‘ringing”’ of the line scanning circuit.
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and V2 cut-off the oscillatory circuit formed by
L, and C, becomes free to resonate at its natural
resonant frequency (about 50 kc/s). During this
oscillatory period the current in the magnetic system
falls to zero, reverses in direction, and builds up to a
maximum in the opposite sense, so that the spot travels
rapidly to the left-hand side of the screen (the retrace
period).

The potential at point 3 now reverses in polarity
and V2 commences to conduct. This valve has a
low impedance and will hold point 3 constant at
about h.t. potential. The constant potential drop
across terminals 1-2 will cause a linear decrease of
current to take place in L, and with proper circuit
design this will be of the same slope as the rise of
current described earlier. This will cause the spot
to complete the scanning cycle by travelling from
the extreme left-hand side to the centre of the screen
during the second half of the scanning period.

During the conduction period for V2 the boost
storage capacitor C will be charged and its potential
added to the h.t. supply for V1. This is an important
feature enabling operation to be secured from a fairly
low value of h.t. potential (180-200 volts).

The scanning circuit in Fig. 1 is capable of oscil-
lation at several resonant frequencies simultaneously.
The main magnetic flux around the circuit will
resonate, during the retrace period, at a frequency
of about 50 kc/s as previously described. Super-
imposed on this, however, will be smaller oscillations
of a much higher frequency which are due to reson-
ances between the leakage inductances and stray
capacitances. These may modulate the constant
potential required across L, during the scanning
period and so affect the scanning current through it.

E.H.T.-Coil Leakage Inductance

The e.h.t. winding in particular has a large number
of turns, and as one of its requirements lies in having
a small self-capacitance, it is usually constructed as
a narrow wave-wound coil. Consequently, its leakage
inductance is large, giving rise to a large storage of
cnergy in L; during the retrace period. When
V, conducts during the second half of the scanning
period it should hold the potential of terminal 3
constant to enable a linear rise of current to take place
in coils L,. However, the energy previously stored
in L will cause oscillations to take place around the
circuit C;, L;, L., V, and an alternating voltage is
developed across L, which will have the effect of
modulating the current in L,.

In addition, when V1 anode current is cut-off at the
commencement of the retrace period the stored energy
in L, will flow into C, and cause oscillation between
these two components. Oscillations between L; and
C, are also possible in a similar manner when V2 is
cut-off. The leakage reactance L, is not important
as it forms part of the scanning coils resonant circuit,
and will resonate with L, and C, at the main resonant
frequency.

As ringing is initiated by the switching action of
the two valves some alleviation is possible if both
valves are kept conducting during the entire scan
period. This can, however, lead to inefficient modes
of operation for the scanning circuit and it is better
to obviate ringing by other methods.

It has been seen that the leakage inductance L.
in scries with the scanning coils plays no part in
producing this velocity modulation of the scanning
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waveform. Consequently, by increasing the impedance
of the line scanning coils until they may be placed
across terminals 1-3, the leakage inductances L.
and L, become coincident, and as terminal 3 (now
the lower end of scanning coils 2) is held constant
by V2 during the first part of the scan, irrespective
of modulation of the potential across L,/3, then ringing
due to this cause is avoided!. Unfortunately, the
the voltage pulse developed across these higher

. . . de
inductance scanning coils, L. dr becomes greater,

and the coil insulation must be expected to withstand
a peak pulse potential of some 3-4kV. Difficulties in
designing scanning coils of this nature have led to other
solutions to the problem being sought.

From Fig. 1 it is seen that no modulating voltage
can be developed across the transformer if L; is
not present and the diode resistance is reduced to
zero during the second half of the scanning cycle,
cven though the current flowing around the e.h.t.
circuit may be quite large. The type of valves now
available for V2 have a resistance of about 1000
during their conduction period and unless special
valves with small electrode clearances and large
cathodes are used very little improvement upon this
figure is possible.

However, by using auto-transformer connection
and core materials of low-loss and high permeability®
high coupling factors of the order & —= 0.998 are now
possible and leakage inductances L, and 1L, can be
reduced to a minimum. Unfortunately, owing to
the other design requirements previously mentioned,
it is not possible to obtain such high coupling factors
with the e.h.t. overwind, and % figures of 0.88 arc
often obtained. This leads to a high leakage in-
ductance of the order of 100mH, so that with an auto-
transformer design this leakage inductance will be
found to be responsible for almost all the ringing
experienced with the completed transformer design.

It is necessary, therefore, to investigate alternative
methods of ringing suppression which allow this
order of leakage inductance for L; to be present.

As previously stated the energy stored in L; during
the retrace period causes a current to flow around the
circuit C; L; L, V2 during the first half of the scanning
period. If the impedance around this path can be
increased then these current ripples will be reduced
and hence their effect in modulating the steady poten-
tial set up across L,. It will not be of any use inserting
a high impedance between terminal 5 and V3 as this
will not lie in the discharge path for the stray C,.

It can be shown, however, that the e.h.t. winding
4-5 is equivalent to an infinite number of tuned
circuits connected in cascade, each possessing a
high murual inductance to its neighbouring coils.
If the Q of each elementary tuned circuit is reduced
by introducing scries resistance, then the overall Q
of this winding, and hence the Q of the leakage
inductance L, will be reduced by the same amount.
This effect can be achieved by winding the e.h.t.
overwind with resistance (Eureka) wire giving the
completed coil a resistance of 5 to 10Q per turn. The
Q factor can in this way be reduced by a factor of 40
to 100, which is sufficient to reduce the ringing to
negligible proportions.

Although this method is quite effective it has two
attendant disadvantages. First, a certain amount
of power is dissipated within the high impedance e.h.t.
overwind and this has the effect of reducing the overall
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fig. 2. Voltage waveforms in VI anode circuit of Fig. 1: (a)
potential across VI anode transformer windings; (b)
ccross leakage inductance Ly; (c) combined potential
cpplied to VI anode.

Q factor and hence efficiency of the scanning circuit.
Secondly, owing to this power dissipation in the
form of heat within the winding, the temperature of
the coil is increased and may be sufficient to soften
or even melt the protective wax covering over this
wiading.

Another solution to this ringing problem has been
described by Telefunken! in which a strip of ferro-
magnetic material is inserted between windings 1-4
and 4-5 in a somewhat similar manner to the electro-
static copper screen often used between primary and
secondary of some mains transformers. This screen
should not form a complete turn of material as other-
wise the shorted turn so formed will absorb a large
amount of energy from the circuit. A gap of 1/16in
between the two ends may be allowed in order to
prevent this. As the added ferromagnetic strip will
be situated within a strong magnetic field it will
localize the flux near the strip and energy will be
required to enable the flux within the material to
go through a cycle of magnetization.

This energy is expressed by the well-known for-
maula due to Steimetz:—

Hysteresis power loss=n.V.f.B"¢ :10~? watts.
Where # = hysteresis coefficient and depends on the
material used; V=volume of material in cubic centi-
metres; f=frequency in c’s. B- maximum flux
density during the cycle.

Now as n also increases with frequency then the
power loss becomes quite large as the frequency is
raised, so that the losses at the ringing frequencies
200 to 600 kc/s will be large compared with those at
the fundamental resonant frequency. As hysteresis
¢ Brit. Pat. No 710,629. Telefunken, 1952.
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losses can be represented by a series resistance the
Q of the leakage inductances can be considered to be
decreased at these higher frequencies and thus reduce
the magnitude of discharge currents through them.
In this way only the energy stored in the leakage
inductances is dissipated as heat losses within the
added magnetic strip, and as these are relatively
small little loss of efficiency is obtained compared with
the Eureka-wire method previously described.

The requirements for the magnetic material are
bound up with the relative hysteresis losses at the funda-
mental and ringing frequencies, and a suitable
material will be found in the range of nickel-iron
alloys such as Radiometal, Rhometal, Permalloy and
Mumetal, of which the last named is particularly
suitable.

It may be as well to mention at this point that the
reduction of resonance in the transformer winding,
to a level insufficient to cause velocity modulation of
the scanning current, does not mean that such
resonances are entirely eliminated. With certain
types of receiver layout it may be quite possible
for the resonance ripples to be induced in the r.f,
circuit wiring or the video lead to the cathode-ray
tube from the magnetic field surrounding the trans-
former windings.

In order to distinguish between ringing caused by
this intensity modulation and the more usual velocity
modulation, it is only necessary to supply the cathode-
ray tube modulation electrode directly with a source
of d.c. potential enabling only the last-mentioned
type of ringing to be visible on the screen.

Before dealing with other sources of ringing,
mention must be made of the high frequency oscilla-
tions which are due to the presence of L, in series
with the V1 anode circuit. As shown in Fig. 2, it is
possible for the potential at the anode of V1 to becom~
negative at the commencement of the scanning
period, when the resonance of this leakage inductance
is taken into account.

It has been shown elsewhere® that this may give
rise to high frequency oscillations in one of two
ways. The valve may behave as a Barkhausen oscil-
lator. This type of v.h.f. oscillation is possible in a
triode valve when operated with a positive grid and a
negative anode potential. The frequency of oscillation
is given by:—

v
~ 107 - .V
/ d + d, c/s

where V, grid potential, and d, and d, are cathode-
grid and anode-grid spacings.
For a typical line output valve the frequency of these
oscillations will be found to be very high, and of the
order of 1,000 Mc/s, so it is hardly likely that they
will cause any visible effect on the picture.

A second type of high frequency oscillation may be
generated if the anode voltage of V1 is modulated
in such a way that the knee of the I,-V, characteristic
is passed. The anode current will then contain
high order harmonics of the modulation frequency,
especially when the anode potential reaches negative
values, as is shown in Fig. 2. The maximum fre-
quency of these harmonics will be dependent on the
steepness of the flanks of the modulating voltage
oscillations and hence on their amplitude. With
large values of modulation voltage, + may easily become
1% of the period T of the leakage inductance resonance,

G. Diemer.  * Interference 'n  Television Pictures.” Wireless
52.

Engineer, June. 1952
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Fig. 3. Equivalent circuits of scanning coils.

giving rise to oscillations of the order of 50 Mc/s.
These may be picked up by the r.f. section of a tele-
vision receiver and become evident as vertical lines
towards the left-hand side of the screen.

This form of interference will, of course, be due to
intensity modulation of the cathode-ray tube electron
stream as distinct from the velocity modulation of
the current flowing in the scanning coils previously
described.

High-order harmonics may also arise from the
nature of the 1,-V, characteristic for V1 at low anode
potentials. With certain tetrodes it is possible to have
a region in this characteristic where the valve behaves
as a negative resistance. Dynatron oscillations will
be set up with the tuned circuit L,C, representing
the anode load, and as the I,-V, characteristic is far
from linear over this region considerable harmonics
may be produced. These can extend into the tele-
vision bands and give rise to intensity modulation
indistinguishable from that described above.

Lower order oscillations can also be responsible
for the ‘‘ ragged edges ’’ of vertical lines seen on the
screen, due to modulation of the sawtooth scanning
current by these parasitic oscillations. As this distor-
tion will only be present whilst V1 is conducting, it is
possible with efficiency-diode arrangements to find
this raggedness extending only over the right-hand side
of the screen, this being the portion of the scan con-
trolled by the conduction period of V1. The effect
can be readily distinguished from that of high voltage
corona, which can also cause line raggedness, as with
the last-mentioned line the displacement extends over
the entire screen area.

Both these types of dynatron oscillations may be
avoided by including a resistance, at least equal in
value to the negative slope of the I,-V, characteristic,
in series with the valve anode. A small resistor of
about 1000 is often included in the anode circuit of V1
for this reason.

When the various sources of ringing due to the
line scanning transformer have been located and either
removed or minimized, some velocity modulation of
the scan may remain and can be attributed to resonance
within the line scanning coils. This form of ringing
occurs on the extreme left-hand side of the screen at a
frequency of the order of 300-800 kc/s and may be
removed by tuning one of the scanning coils as shown
in Figs. 7 and 8. A description of the mechanism
of this type of resonance has been given by Cocking.®

*W. T. Cocking.
August, 1952,

Simple Line Scan Circuit.” Wireless World.
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Fig. 4. Reactance sketches for equivalent circuits in Fig. 3:
(a) circuit abed and (b) circuit bcfe.

Consider the equivalent circuit for the scanning
coils shown in Fig. 3(a). Here the leakage inductance
for the two coils is shown as M whilst the stray and
self capacitances are given by C,, C,, C; and C,
respectively.

Reactance curves for the two resonant circuits
abedand b cfeare shown in Fig. 4 and at a frequency
f, one branch of the circuit may behave as an in-
ductance whilst the other will be capacitive, so that
the equivalent circuit may be expressed as Fig. 3(b)
for this frequency. At this frequency f, the series

4

!
& 1
Fig. 5. Centre-tapped | ! ‘
scanning coil connections. i " Ly
!
e
| °r
i 1
i

(a)

(b)
LOW-IMPEDANCE
— HEADPHONES
10-kefs
PULSE
GENERATOR
LINE FRAME
€oIs  CoLs

Fig. 6. At (a) is shown the effect of velocity modulation
of the frame scanning current waveform, while (b) shows
a method of null adjustment for minimum coupling between
the line and frame coils.
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tuned circuit will resonate and a variable potential
will be set up across C, and cause the unwanted
velocity modulation of the scan.

This effect may be avoided by adding an extra
capacitor C; (shown dotted in Fig. 3(a)) across the
non-earthy coil L.,. This capacitor is adjusted until the
resonant frequencies of the two branches of this
equivalent circuit are identical and no variation of
potential occurs across C,. In view of the high-
potential pulse appearing across the scanning coils
during the retrace period, C; will have to be designed
to withstand peak potentials of up to 2 kV.

Beiser” has suggested a further method of obviating
this ringing by connecting together the junction
of the two series-connected scanning coils to a centre
tape of the transformer scanning coil winding (Fig. 5).
This method achieves balance by the swamping action
of the added transformer capacitances and the im-
proved top to bottom coupling, reflecting more nearly
equal capacitances across each half of the scanning coil
circuit. However, the electrical centre of the trans-
former winding is required and this is not easy to
determine as the effect of any scries coil such as those
used for width and linearity tend to unbalance the
arrangement. The effect of such unbalance is to in-
troduce a trapezium raster distortion which can be
quite serious.

Resonance of the frame scanning coils is also pos-
sible when these are magnetically coupled with the
line coils. The pulse appearing across the line coils
at the end of the scanning period will shock excite the
frame coils at their natural resonant frequency and
velocity modulation of the frame scanning waveform
appears. This takes the form of a ““waviness” of the
horizontal picture lines at the left-hand side of the
screen as shown in Fig. 6(a). To reduce this effect
the coupling between line and frame coils may be
reduced by orientating the pair of frame coils relative
to the line ones, until a minimum voltage is induced
in the former from a 10-kc/s pulse generatog connected
across the line coils (Fig. 6(b)).

This may not always be possible, however, or com-
pletely effective, as capacitive coupling will exist
between the pairs of coils. An alternative remedy is to
damp the individual frame coils with a resistor of the
order of 1,000 so as to increase the decrement of this
resonant circuit and reduce the amplitude of oscillating
potential developed across it. It is necessary to damp
each frame coil individually, as a common resistor
across the pair of frame coils will leave the leakage
inductance relatively undamped (see Fig. 3(a)) and
free to resonate.

From the remarks previously made regarding
leakage reactances it will be clear that any inductive
elements added to the circuit may be shock excited
into resonance with their stray and self capacitances,
and set up alternating potentials which may modulate
the steady potential difference across the scanning coils
during the scanning period. Thus the coils incorporated
in the complete receiver (see Fig. 7) to provide control
over picture width, L, and form, L,, can give rise to
resonances at the commencement of the scan.

To reduce this shock excitation of L, and L; a
damping resistor may be connected across the coils.
The resistor, by increasing the decrement of the tuned
circuit prevents these ocillations from extending into
the scan period. However, the value of resistance

"L. Beiser. * How to Handle Ringing in Television Design.” Elec-
tronics, May, 1954.
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Fig. 7.
circuit.

Width and form cont.ols added to scanning coil

®

Fig. 8. Alternative position for series width coil.

required sufficiently to reduce the amplitude of ringing
will usually be such that an appreciable amount of
energy is dissipated within the resistor.

A better arrangement is to shunt L, and L, by a
series combination of C,R, and C,R, as shown in
Fig. 7. Such a parallel combination of CR and LR
can be made aperiodic or non-resonant if the relation-
ship L = C.R? is maintained. In practice L, and L,
are usually made variable quantities so that new
values of R, and R, are required for each setting of the
width and form controls. As the ringing is usually
most objectionable at the maximum inductance
setting for L, and L, it is sufficient to adjust R, and R,
for this condition.

Although an added inductive circuit may be made
non-resonant in this way it will behave as a capacitance
at certain frequencies of the order of 500 kc/s. This
capacitance in series with leakage inductance L,
(Fig. 1) can form a tuned circuit having this order of
resonant frequency. Consequently, ringing of the
series-tuned circuit so formed may become possible.
A solution to the problem lies in placing the coil,
together with its associated CR damping circuit,
between the two line scanning coils as shown in Fig. 8.
The transformer leakage inductance is now no longer
directly associated with the circuit LCR and this
source of ringing is obviated.

Recently a type of line scanning circuit has been
developed where the transformer of Fig. 1 has been
removed and scanning coils of a higher impedance
than is usual with a transformer circuit are included
directly in the anode circuit of V1. This circuit
has become known as the direct-drive system & & *
and one form of ringing is possible which is peculiar
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Fig. 9. Simplified
direct-drive line scan- " +
ning circuit. 1

o

to this circuit. This occurs towards the end of the
first half of the scanning period, i.e., on the right-hand
side of the picture.

A simplified circuit for this arrangement is shown
in Fig. 9, where the stray circuit capacitances and
leakage reactance of the coil L, are shown dotted.
It is a condition of normal operation with this circuit
hat V2 must remain conductive during the entire

can period in order to hold the potential across the

scanning coils L, constant. Should V2 cease to
conduct at any point, then as the scanning coils are
not magnetically coupled to the inductance L, in the
anode circuit there is noth ng to prevent resonance of
either L, or L, with their associated shunt capaci-
tances from varying the potential across L. and hence
the scanning current through it.

It will be seen from the circuit diagram that this
condition may occur if the potential at terminal
2 exceeds the h.t rail voltage. This may happen
through several design maladjustments, one of the
most prevalent being an excessive value of inductznce
for L, compared with that o° L, causing too great a
portion of energy supplied
from the h.t. supply to be

It is now common practice in commercial television
receivers to supply a blanking pulse to the cathode-ray
tube such that the beam current is cut off during the
period of the frame flyback. This enables the half-line
pulses, present in the transmitted waveform during
this period, to be placed below black level in the
receiver. As a result the user is given some latitude
in the setting of the brightness and contrast controls
before these objectionable lines appear, and in addition
it guards against the effects of variation in the black
level as transmitted by the B.B.C.

This blanking pulse is usually derived from the
frame scanning circuit and, unless care is taken, can
give rise during the scan period to intensity modula-
tion of the tube at the electrode controlled for blanking
purposes (usually the grid). This is especially true
if the negative pulse existing across the frame scanning
coils is transferred to the tube grid for this purpose.

The high frequency ringing oscillations present in
the line scanning coils are induced in the frame coils
by the small coupling existing between them and
serve to modulate the intervals between the pulses,
resulting in the intensity modulation mentioned
above. Although the effect can be mitigated by the
connection of a capacitor of about 0.02yF to 0.1uF
across the frame coils, this can introduce an undesir-
able low frequency resonance in the frame scanning
waveform.

A better solution is to derive the blanking pulse
from the frame oscillator circuit. The sawtooth
potential waveform developed by this circuit may be
differentiated by a time constant of about 100usec
to produce a suitable negative blanking pulse. A
circuit for this is shown in Fig. 10, where the coupling
time constant is given as CR.

The preceding summary has shown some of the
methods that can be applied to remove the many
sources of spurious resonances inherent in modern
television receiver design. A small amount of ringing
can often. be tolerated in a completed design, but
when colour television reaches this country very
stringent precautions will have to be taken to
avoid unwanted velocity modulation. The colour
misconvergence due to this cause should have a
noticeable if not unpleasing effect!

stored within it. As ihis
energy becomes greater to-
wards the end of the scann'ng
stroke so the potential across
L, increases in value. This
may prevent V2 from con-

ducting and resonance ripples +—

appear towards the right-

Fig. 10. Method of deriving a ** ring- =
free ** blanking pulse. \
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Voltage-Multiplying

Rectifier C(Circuits
“CATHODE RAY > Explains How They Work

T
_NOT long ago* 1 uttered a warning about rectifier
circuits always being more difficult than they
look, and then proceeded to demonstrate some
of the complexities of the very simplest possible
rectifier circuit. So now, if I announce as the subject
a class of rectifier circuits that even /ook complicated,
you may perhaps suspect a very sticky session indeed
and promptly remember a more important engage-
ment. But I assure you that their very complication
is going to make the lesson easier. The explanation
of this paradox is that the full treatment of such
circuits would be fit only for that Third Programme of
radio journals, the Wireless Engineer, so 1 am bound
to keep to the simple outline. In fact, all who already
understand even roughly how voltage-multiplying
circuits work are advised to turn to something more
worthy of their intellectual status and not waste
any more time here.

Voltage-multiplying circuits are all built up of the

‘\
Fig. 1. J[ ]- \

The basic unit
of all voltage-multiplier G(\'ﬁ “MAX
circuits. I
'. e o

elementary circuit unit shown in Fig. 1. G is the a.c.
generator (usually a transformer winding), D a rectifier
(which of course may be a diode valve or alternatively
copper oxide, selenium, germanijum, or what have you)
and C a capacitor. We shall assume throughout that
G produces voltage of sine waveform, as in Fig. 2(a).
And let us also assume at first that there is no load
to draw off any power, and that D has zero resistance
in one direction and infinite resistance in the other.
So what happens is that the first quarter-cycle from G
that makes the arrow-head side (or anode) of D
positive passes current through it, charging up C as
long as the voltage is growing. It charges it up to
the peak voltage E,,.., as shown at the beginning of
Fig. 2(b). Directly the G voltage passes its peak it
becomes less than the voltage of C, so the cathode of
D becomes positive and D ceases to conduct. C is
therefore completely isolated, so retains its full charge
while G declines to zero and then performs its negative
half-cycle. At the peak of its next positive half-cycle
its voltage momentarily equals that of C, and D is
brought to the point of conduction, but there is no
excess of voltage on the G side to do any more charging.
If there had been a load resistance across C things
would have been different, because C would have been
discharging all the time since the last peak, and each
successive peak would have had some topping up to

* Qctober and November 1954 issues.
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do. In practice, t0oo, D would have some forwara
resistancz which would prevent C from receiving its
tull charge in the first cvcle, and several further cycles
would be required to firish the job.

We now have a steady positive voltage V,, (reckoning
that as the voltage from a to ¢ so that ¢ is positive with
with respect to a). Obviously we have an equal nega-
tive voltage, V,,, if we look from ¢ to a; Fig. 2(c).
And if we add this negative V,, to the alternating
voltage V , the result (Fig. 2(d)) is the voltage V , from
¢ to b, that is to say across the rectifier. This voltage
alternates from a displaced level, for the steady voltage
acrcss C biases the alternating voltage from G by an
amount equal to E,, .., so the peak V, (called the
peak inverse voltage or p.i.v. of the rectifier) is double
E .0 This is where we begin to see how voltage
doubling can be done. Looking from ¢ to b we have

a negative voltage, so of course looking in the opposite
direction, Fig. 2(e), it is positive.

Fig. 2. Starting-up waveforms of the various voltages
in Figs. | and 3 on no load.
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If, as I hope, all this seems almost (or quite) pain-
fully obvious, then there should be no difficulty in
seeing how voltage multiplying circuits work. Before
going on to these, we just pause to glance back at
Fig. 1 and note that the output terminals are g and s
and the unloaded voltage between them is equal to

Emaz-
First Voltage Doubler

The first composite circuit is probably the com-
monest of all, being found in the power packs of many
receivers and other gear. It is formed from Fig. 1
by adding another rectifier and capacitor, as in Fig. 3.
To make it look a little more practical a transformer
winding is shown as the generator, but the principle
is the same. The important feature is that the second
rectifier is connected the other way round so that,
relative to a, d is negative instead of positive. Relative
to either ¢ or d these two voltages add up in series to
give a steady voltage equal to twice E,,,,. This is
therefore a voltage doubler. The appropriate output
terminals are of course ¢ and d.

It is easy enough to arrive at this explanation by
adding together V., and V,, the steady voltages
across the capacitors. V,, we have in Fig. 2/c), and
V.q is the same, so the sum of the two is the same as
Fig. 2(c) except that its voltage dimension is 2E, 00
instead of E,,,. It is a universal rule that the voltage
between any two points is bound to be the same
whatever route is taken, and fatal curiosity may lead
one to try to see how the foregoing result could be
found by adding V,, to V. For both these voltages
are very far from steady, yet the sum of the two must
be dead smooth if it is (as it must be) the same as
Veg + Vag. We already have a graph of V., (Fig.
2(5)), and it might be supposed that V,; was the same
and therefore V ; was twice V, which certainly has
the correct average value (2E,,,.,) but fluctuates vio-
lently from zero to 4E,,,,. Can you see the fallacy?
It is in assuming that because V.4 is the same as
Vs Vg must be the same as V,,. Even Voo = Vg, is
not serictly true, because during the first quarter-cycle
of the generator voltage, when V,, is building up, D,
is non-conducting, so V,; doesn’t start building up
until the second half-cycle (Fig. 2(f)). Except at the
start, however, the relative phase of the two rectifier
circuits makes no difference to these steady voltages;
but it is otherwise with the voltages across the rectifiers,
and to get at the graph of V,4{Fig. 2(g)) it is necessary
to add V,, (Fig. 2(a) reversed) to V,,. After the first
three-quarters of a cycle needed for it to get under
way, it exactly fills up the troughs in V, (Fig. 2(d)),
giving a perfectly steady 2E,,,, as we knew it ought.

Many of us find actual typical values more helptul
than symbols, so let us suppose that the alternating
voltage available is 200, that being of course its
r.m.s. value. The peak value is /2 (or 1.414) times
as great, namely 282 volts. So the steady voltage at
the output terminals is 564—getting on for three
times the a.c. supply voltage.

A practical point about this circuit is that the cath-
odes (represented by the plain strokes in the rectifier
symbols) have between them the voltage V,,, which
has a peak value 2E,,,.; equal to 564 in the example
just considered. If hot-cathode diodes were used,
their heater-to-cathode insulation would be quite
unable to stand this, so it would be necessary to use
separate well-insulated heater voltage windings on
the supply transformer. What in this way is awkward
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for vacuum rectifiers suits metal rectifiers admirably,
for (as Fig. 3 shows) they point in the same direction
all the way from d to ¢, so one *stick ” of rectifier
disks does for both halves of the system, only a
centre-tap needing to be provided for attachment to
the h.t winding. Compared with the centre-tapped
h.t. winding required in the usual valve full-wave
rectifier circuit, this winding is lower-voltage and
higher-current, so needs fewer turns of thicker wire,
and this is an economy in first cost and is less likely
to break down.

But I must stop talking like a salesman and get on
with the job. Before passing to the next circuit we
had better just see what happens to the so-tar :deal
behaviour of Figs. 1 and 3 when they get on with
their job, which is to supply current. The thing that
takes the current—the load—can be represented
as a resistance joined to ca or cd as the case may be.
We have seen that with the load disconnected, so that no
current is drawn, the capacitors hold their full voltage

Fig. 3. First kind of voltage doubler circuit, formed by
working a second rectifier unit in parallel with the same
source.

Fig. 4. Fluctuation of output voltage V,, in Fig. | when
current is drawn from C.

Fig. 5. Corresponding diagram to Fig. 4 for the Fig. 3
voltage doubler, with a as a zero-potential point.

Fig. 6. The total output voltage of Fig. 3, derived from
Fig. 5 but reckoned from d instead of a.
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constantly, so that after the preliminary charging therc
is no call for G to provide any current. But that if a
load resistance exists across C in Fig. 1 its voltage falls
until the supply voltage meets up with it and carries
it to the peak once more. This is seen more clearly
when input and output voltages, V,, and V,, are
graphed together, as in Fig. 4, which I hope explains
itself. The capacitor C supplies current almost steadily
all the time, whereas current can flow from the source
to replenish it only during the periods p to g, the whole
process being closely analogous to the maintenance of a
continuous supply of wind in playing the bagpipes.
C is the bag, the load resistance is the pipes, and G is
the intermittently breathing Scot. (If you didn’t
know before you now know how bagpipes work).

On our assumption that the rectifiers have no for-
ward resistance, ¢ coincides with the peak of V,,
but in practice, owing to rectifier resistance, V,, lags a
little below V,, and input current continues to flow a
little beyond the peak. The heavier the load (i.e.,
the less the load resistance, so that the more current is
taken) the faster V,, falls and the sooner p occurs in
the cycle. Usually we don’t want V, to fall very much
—not only does it mean reduced output volts, but
more unsteadiness of output to be smoothed out—
which means that p to ¢ must be only a small fraction
of a whole cycle, and in that fraction the input has to
supply enough current to keep the output going all
the time. As we saw in the November issue, this means
that the peak value of current through the rectifiers is
many times greater than the load current (so make sure
the rectifiers can carry it without premature decease!)
and the r.m.s. value is several times greater {(so make
sure the h.t. winding can carry it without overheating!).

All this, in relation to Fig. 1, is old stuff. Having
refreshed our memories on it we can next see what
happens to Fig. 3 in the same circumstances. Since
D, arnd D, work on opposite voltage peaks, it is easy to
adapt Fig. 4 to the voltage-doubler simply by chalking
in V,, on the lower half, as in Fig. 5. The output volt-
age, Vg, is represented by the vertical distance
between the V,,; and V,, graphs. This would be very
appropriate if the circuit were being used to supply
equal positive and negative voltages, with a as the
earthed point; but more likely d is the earthed point,
so to show more clearly what one is getting from this
arrangement V,, in Fig. 5 has been redrawn in Fig. 6
with d at zero. Compared with the half-wave system,
the voltage falls twice as fast between peaks, but the
frequency is twice as great, so the ripple voltage
(for equal current) is the same. Since the output
voltage is doubled, the percentage ripple is halved;
and with its higher frequency it is easier to smooth.
Note that although (with our perfect rectifiers) the
output voltage in the half-wave system reached
E, ..z Once every cycle, the full-wave doubler never
reaches 2E,,.,.

Second Voltage Doubler

This kind of voltage doubler, although it is very
good in itself, is something of a blind-alley—it cannot
be developed to give greater voltage multiplication.
But there is a voltage doubler that can. Fig. 7 shows
the basic circuit.

My impression is that some who have no difficulty
in seeing how the first doubler works find this second
one a little obscure. Perhaps the capacitor C; in
series with the whole issue looks not quite right.
One wonders how the d.c. can flow. The circuits
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Fig. 7. Second type of voltage doubler circuit, formed by
adding another rectifier unit to Dy as generator instead of G.

Fig. 8.
voltage doubler under load, but making the rather un-
justifiable assumption that the V,. waveform is the same as
under no load.

Corresponding diagram to Fig. 4 for the Fig. 7

we have seen so far would work after a fashion if the
capacitors were entirely removed, but obviously this one
couldn’t. However, the first half of the system,
consisting of G, D; and C,, is absolutely identical
with Fig. 1, and as we have studied that at length
and drawn every possible voltage graph both ways up
it oughtn’t to hinder us now. The basic difference
between the two doublers is that in Fig. 3 a second
rectifier is simply added to the first, run in parallel
off the same supply in such a way that the two out-
puts are series-assisting. They could quite well be
used independently. Whereas in Fig. 7 the first rec-
tifier doesn’t contribute directly to the output at all,
but only through the second. Its role is to double the
peak voltage for the second.

That is why the voltage across D, (V,,) rather than
that across C, (V,,) is used. Both contain the rectified
component, equal to E,,..; in V,, it is pure, or nearly
so, ready for use; in V,, it is required not for direct use
but to bias the alternating voltage so that the peak
voltage in the direction that D, can use is double
E,...—see Fig. 2(e) again. This much of the circuit
takes the place of G in Fig. 1; the rest is identical,
save for the doubled input peak voltage, giving
doubled output. Note, as another practical point,
that D, and D, can consist of a single centre-tapped
stick.

We hardly need bother to draw any voltage graphs,
but just to prevent any complaints of short measure
Fig. 8 repeats Fig. 2(e), and then shows how Vg, the
output, is derived from it. To save it from complete
fatuity, some load current is assumed. And that is
perhaps where we may come a little unstuck. Our
V. graph is one that was constructed on the assump-
tion of no load, but obviously if the output stage (as
we may aptly call it) is loaded the doubling stage must
also feel this load somehow. But the loading effect
differs in two respects from that experienced by Fig. 1
when a resistance is connected across C: instead of
being a continuous load, it is concentrated entirely
in the portion of cycle when D, conducts; and instead
of being across C, it is across D;. Perhaps you are
beginning to see how we could easily get bogged down
if we allowed ourselves to become involved in the
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Fig. 9. Voltage quadrupler, combining the Fig. 7 and Fig. 3
techniques.

details of this type of circuit. Roughly, what is happen-
ing is that a partly discharged capacitor (C.) is con-
nected across D, every time the voltage there is near its
peak. That is the middle of the time when D, is not
conducting, so during this part of the process D, can
be ignored. The current required to replenish C,
must come straight from C, and unless its capacitance
is large compared with that of C, its voltage will fall
so much that it will be unable to raise the output
voltage anywhere near 2E,_ ... So even the peak out-
put voltage is bound to be less than 2E,,,., and then
there is the drop due to the discharge of C,. Without
going into involved calculations we can see that un-
less C, and C,—especially C,—are quite large the
output voltage of this type of doubler is likely to fall
rather badly as current is drawn from it.

Higher Multiplication

If we did go inte those calculations we wouldn’t
leave time for the higher multipliers, but having seen
how Fig. 7 works by considering each half separately
and then putting them together let us just see if we
can follow it as a whole. During the half-cvcle when
G makes a negative with respect to b it charges up C,
through D,, making ¢ positive with respect to a
(and therefore the same potential as b, which is
natural when I, is conducting). The opposite half-
cycle swings a 2E .. volts more positive than it was
(—E, .z and because of C, ¢ also becomes 2E,, .
voits more positive than ir was (0 volts), charging C,
up to that voltage, for use by the load. But the heavy
current required to do this discharges C, to a lower
voltage, so that when G swings back to its negative
ocak the potential of ¢ becomes more negative than
+hat of b and current flows through D, to restore the
vharge on C,. And so on.

If you find this comprehensive view of Fig. 7
muddling (a working mechanical model would make
it so much clearer) forget it and go back to the two-
step method of looking at it, for the multiple-stage
circuits will be much more muddling to visualize
as wholes but just as easy step by step.

Before adding more stages to Fig. 7, however,
let us note that it lends itself to Fig. 3 treatment
to convert it into a voltage tripler or quadrupler.
For the tripler, a third rectifier and capacitor can
be run in parallel off G, in cxactly the same way as
Fig. 1 was developed into Fig. 3. The E,,,. output
thus created is in series with the 2E, .. output we
alrcady have. And instead of adding just a single
stage we can add a second doubler stage of the kind
we have in Fig. 7, giving an output (on no load)
of 4E . volts (e.g., 1,128 volts from our 200 r.m.s.)
between f and d in Fig. 9.
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Next, the two-stage Fig. 7 can be extended to
more stages. In Fig. 7 we used the voltage across
D, to drive D, and C,, because its peak value is
double that provided by G alone. What about the
voltage across D,?. It is not, as one might suppose
without thinking, double that across D,. The voltage
provided by G alone, although it gives a peak con-
sisting of only E, ., swings from E oz 0 —E 1.
so has a total swing of 2E, ... lt is this, when biased
by C,, that gives a 2E, . peak across D, which is
used to charge C, to 2E,,.. This voltage doesn’t
swing back to —2E, .. but only to 0, so its total
swing, developed across D,, is no greater than that
of G. However, it can be used to charge another
¢ .pacitor up to 2E,,,., as in Fig. 10. Unfortunately,
the only way it can be arranged to do this (the way
in which D, and C, were arranged relative to D, and
C,) puts the output (across C,) not only not directly
joining on to the previous output but in the wrong
polarity, so is not particularly useful. But if we press
on regardless and add yet another unit (Fig. 11)
we find this comes right and gives us a total nominal
output of 4E, ... A third pair of units can be stuck
on to D,, just as the second was stuck on to D.,
raising the total output to 6E,,,.; and so on. Of course
the output voltage goes down directly any current
is taken, and if we guess that it will go down a lot
if much current is taken and the capacitances are not
correspondingly large, we shall not be wrong.

The Fig. 11 quadrupler circuit is an alternative
to Fig. 9. Note that the same components are used
in both (one rectifier and capacitor for each E .
in the output); only their arrangement differs. If
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Fig. 10. First stage in the extension of the Fig. 7 technique
to higher voltages on its own.

+
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Fig. 1. Second stage in the extension of Fig. 7, completing
the second kind of voltage quadrupler.
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Right : Fig. 12. A voltage Ds

sextupler of the some +
type as Fig. 11, butin o c
neater style of circuit Ds .
drawing.
$ Da
& °["Al
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Below : Fig. 13. The first
two half cycles of opera-
tion of a ‘““working
model *’ based on Fig. 12.
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N
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one wants the h.t. winding to be at one end of the
output, then Fig. 11 is the choice; otherwise I should
vote for Fig. 9, at least if substantial current is to
be drawn. For either I would use metal or crystal
rectifiers, for obvious reasons.

I have drawn Fig. 11 in such a way as to bring out
how the second pair of units is identical with the
first, except only for using the 2E,,, swing across
D, as source instead of the total swing of 2E 4.
supplied by G. But it is certainly not the neatest
layout; the circuit can be more tidily drawn in the
form of a vertical ladder, such as Fig. 12, which
shows a sextupler (I hope that is the right word!).
An advantage of this form is that it can be used as
a sort of working model that helps one to visualize
the voltage stepping-up action, which otherwise
is apt to seem rather an improbable trick like lifting
oneself by one’s shoe laces.

The idea is that distance upward is voltage positive.
Point a is fixed, to represent zero potential. The
length of each link containing a C represents the
voltage to which it is charged, so, as it is drawn,
the diagram represents the system giving its full
6E .., across the output terminals, every C being
charged to 2E,.., except C,, which is charged to
E,.... Current can flow through the rectifiers only
in the direction of their arrow head, and as it can
only flow to a lower potential (unless driven upwards
by an e.m.f.) it can only flow through the rectifiers
when the arrow heads are not pointing along an
upward slope. In the positions shown their ** doors »?
are all closed.

The e.m.f. of the generator is represented by the
link hinging on a, so that b moves up and down a
distance representing +E .- and —E . respectively.
At the start, all the capacitors are uncharged, so the
whole structure is ** deflated ’, with all the D links
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lying flat on the ground on top of G. Let us start
G off on a negative half-cycle. Point b goes down,
which starts to make D, tilt downwards; but directly
it does current *“falls” from a into C,, charging
it, until at the negative peak the model looks like
Fig. 13(a). (As we have assumed the rectifiers to
have zero forward resistance, their downward tilt
when passing current is imperceptible.) Next, b
starts pushing C, upwards, and this closes D, so
C, cannot discharge through it, but by pushing the
left-hand end of D, up it partially discharges through
it into C,, which thercby holds up the right-hand
end of D, (Fig. 13(b)). During the next downward
swing, C, partially discharges through D, into C,,
and C, is filled up again to E,, ., by G so that on the
next upward swing, while C; is putting something
into C,, it can raise C, nearer 2E,,,.. And so the
ladder gradually rises, stroke by stroke, unui it
reaches virtually the 6E,,,, shown in Fig. 12. The
practical limit to the voltage that can be developed
in this way is chiefly the size of the capacitors, especi-
ally C,, which bears the brunt of the work. For a
given load current and resulting terminal voltage
drop, reckoned as a percentage of the theoretical
no-load output voltage, the required capacitance
goes up as the square of the number of pairs of
rectifiers.

In modified form, a sextupler like this was developed
by the Westinghouse Brake & Signal Co. for pro-
viding the e.h.t. for television sets from the ordinary
valve power-unit transformer. It was described
fully in the May 1948 issuc of Wireless World. Inci-
dentally, this firm made a very cunning mechanical
model to demonstrate its action—some of you may
have seen it at an exhibition—with the rectifiers
represented by little one-way swing doors, through
which steel balls (representing current) are caused
to climb up the sloping “‘ ladder ” against gravity
by rocking the structure from side to side to represent
the alternating e.m.f. The original idea of this kind
of voltage multipler is due to Cockeroft and Walton,
who invented it to produce 800,000 volts for their
atomic research.

STANDARD FOR RESISTANCE WIRE

A WAR emergency standard (BS1117) was prepared in
1943 1o meet the requirements for fine resistance wires
with considerably closer tolerances than those pre-
scribed in BS115, which deals in general with metallic
resistance materials for electrical purposes. A revision
of BS1117 has now been issued by the British
Standards Institution; it covers wires of from 0.0005
10 0.012 inches in diameter and embraces four classes
of metallic resistance materials based on the require-
ments of temperature coefficient of resistance, work-
ing temperature and non-tarnishing characteristics.

Maximum values for the temperature cosfficient of
resistance over given temperature ranges are specified
for each of the four classes of resistance materials.

The standard does not include resistance tables but
does lay down the tolerances of resistivity, resistance
and uniformity of resistance. “Fine Resistance Wire
for Telecommunication and Similar Purposes”
(BS1117:1955) is obtainable from the British
Standards Institution, 2, Park Street, London, W.1,
price 2s.
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1. T A. Transmitters

PROBLEMS OF SITING

F OR some time it has been tacitly assumed that
the Independent Television Authority’s Band-III
television stations will be sited with the B.B.C.
Band-I stations and even that its aerials will bc
carried by the existing B.B.C. masts. At first sight,
this seems to be obviously the correct thing to do.
The B.B.C,, as the first in the field, has, presumably,
chosen the best sites, and only if the alternative pro-
grammes are radiated from the same place is the
simplest form of receiving-acrial installation prac-
ticable.

The obvious thing is not always the right thing,
however, and when one examines the matter in detail
it becomes plain that the use of a common site is
by no means always desirable. The conditions differ
so much between Bands I and III that what is a
good site for one may be a bad one for the other.

As pointed out in the June 1954, Wireless Worid
(p. 255), there is one definite advantage from the
receiving point of view in having co-sited trans-
mitters. At every receiver both aerials will point in
the same direction and so all the aerial assemblies
for a particular arca can be the same, while there
are some, perhaps small, possibilities of simplifying
aerial construction. It may, for example, be possible
to design combined aerials in which parts of the one
function as certain parts of the other.

Considerable importance must be attached to any-
thing which simplifies and cheapens the receiving
side, whether it be in the aerial or in the recciver
itself, because the number of receivers is so great
that the total cost involved can be enormous. There
are now roughly 4 million receivers in use. If only
one-half are converted to Band-III operation, a
saving of only 10s per acrial means a total saving
to the viewing public of £1,000,000. One can do
quite a lot on the transmitting side with a million
pounds, but not everything.

If one makes the reasonable assumption that the
use of co-sited transmitters will cheapen the receiving
aerial then, from the national point of view, it may
be cconomical to adopt such stations. This is in
spite of the possibility that such transmitters may,
in themselves, be more costly. Therefore, one does
naturally start to consider the problems involved in
the siting of the I.T.A. stations with a strong bias
in favour of co-siting.

Power v. Aerial Gain

What is there against co-siting? Actually, there
are a number of things which are inter-related in
rather a complex way, so that it is not so easy to
present as clear-cut a case against co-siting as it is
for it. Nevertheless, there is quite a good case.
Most present-day Band-1 transmitters have an
output of 50kW and an effective radiated power
(e.r.p.) of 120kW, which means a transmitting aerial
gain of 3.8db. On Band III, however, it is not yet
practicable to build a television transmitter of more
than about 10-kW output. Obtaining an e.r.p. of
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120kW on Band III thus entails using an aerial
system of 10.8-db gain. Such an aerial system is,
in fact, quite practicable but requires a l6-tier array,
so that its physical size and weight would almost
certainly be considerably more than that of the exist-
ing low-gain Band-I type of aerial.

The existing B.B.C. masts are designed to carry
only the present low-gain Band-I aerials and the
Band-I1 sound-broadcasting aerials. It scems to
be accepted that they are capable of carrying, in
addition, a iow-gain Band-III aerial. Contrary to
the view expressed in the June Wireless World, how-
ever, it is most unlikely that they could safely carry
the load of a Band-III aerial of the high gain that
now seems necessary, or that room could be found
for the many clements which it would need.

If, in fact, they will not, there is no possibility of
a Band-III station radiating the same effective power
as a Band-I station until such time as a much higher
power Band-III transmitter can be developed. This
iIs not a thing which can be done quickly and is
likely to prove more expensive than a low-power
transmitter with a high-gain aerial. It seems, there-
fore, that the only way in which a high e.r.p. can
be obtained at present is with the aid of a high-gain
aerial, but this cannot be supported by the existing
Band-I masts. A Band-III aerial thus needs £\
separate mast and such a mast could hardly be
erected on an existing site without serious interaction
effects. It would seem, therefore, that if the e.r.p.
is to be the same on Band III as it is on Band I
the use of common sites for the transmitters is
impracticable.

Even if the same e.r.p. could be used on the same
site, the coverage of the two stations would not be
the same, for the propagation conditions are different.
Here we are on distinctly uncertain ground, for so
little is known about propagation conditions on
200 Mc/s in this country in so far as they affect
broadcasting. It is gencrally considered that the
attenuation will be greater than on Band I, especially
in built-up areas, and that much more trouble from
reflections and blind spots will occur.

Receivers are unlikely to have such a high signal/
noise ratio on Band III as on Band I and the aerial
rods are much shorter so that the pick-up for a given
field strength is less.

Of course, some of this difference can be made up
at the receiving end, for it will be practicable to use
higher-gain aerials on Band III than on Band I. Such
aerials will inevitably cost a good deal more than a
simple H or X type, however, and while they will
certainly have their place, they may well be too costly
for general use.

It seems certain that, for an equivalent perform-
ance, Band III will need a much higher field strength
than Band I. This obviously cntails a higher e.r.p.
from the transmitter and, at the present time, it looks
hard enough to provide cven the same e.r.p.

It is, therefore, as nearly certain as anything can
be, that the service arca of a Band-III transmitter
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This map shows some of the suggested sites for .T.A. television stations; also B.B.C. main Band- stations in the area. Gircles 10
miles apart have been drawn around the L.T.A. stations as an indication of scole. Densely populated areas are shown shaded.
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must at present be a good deal smaller than that of
a Band-I station. If the I.T.A. decides that it is
desirable for its transmissions to be receivable over
the same area as the B.B.C. ones, therefore, it may be
necessary to use more transmitters to do it.

In the initial stages of Band-III operation, at least,
the important thing is to cover the most densely
populated areas and it may well be possible to do this
adequately from a Band-I site if an existing Band-I
station is within, or on the edge of, a densely-populated
arca like London or Birmingham. It may then be
quite satisfactory to adopt co-siting. In such cases,
the Band-I signal usually extends with adequate
strength well beyond the densely-populated area, and
the weaker Band-III signal may cover this quite well
and {ail only in the relatively unimportant outside area.
Although the service area of the Band-III station may
be much smaller than that of Band I, it may still give
a useful signal to the bulk of the population.

Matters may be very different where the Band-I
station is situated in a sparsely-populated district.
Holme Moss is a case in point. It is situated on the
moors and serves the populated areas of Lancashire
and Yorkshire which form, very roughly, a ring
around the transmitter. The ccntre of the ring
adjacent to the transmitter contains few pcople, and
this area of high field strength is largely wasted.
However, since an adequatc field is maintained in the
surrounding ring, it forms the most economical way
of covering the populated arca.

It would be very different if a co-sited Band-III
transmitter were to be installed, however. Because
of the reduced service area, it might well happen that
the outer populated ring would not get an adequate
signal and that the bulk of the useful field was wasted
on the moorland centre.

Northern Area

There is a distinct possibility, if not a probability,
thercfore, that co-siting may be quite wrong in the
case of a site like Holme Moss, but that it may be
satisfactory or desirable for LLondon and Sutton Cold-
field. It does seem that one cannot enunciate, as a
general principle, that co-siting is inherently good or
bad; each case must be considered on its merits.

To rcturn to the Holme Moss example, what is the
alternative to co-siting? It is fairly plain that no
single Band-III station can hope to cover the bulk of
the population which falls in the Band-I service area.
To get a good coverage, a Band-III station must be
sited close to an area of dense population and it looks
as though two Band-III stations, one in Lancashire
and one in Yorkshire, will be necded. Even two such
stations are unlikely to provide such a great coverage
as that of the Holme Moss Band-I transmitter, but
they would probably serve the greater part of the
population.

Recent Press reports show that the LT.A. is, in
fact, thinking on these lines. It seems probable that
the London and Midland stations will be at, or near,
Crystal Palace and Sutton Coldfield, although little
has been said to indicate whether or not the aerials
will be on the B.B.C. masts. The one at Crystal
Palace has not yet been erected, of course, and the
I.T.A. station which is expected to open in the
autumn will be only a temporary one at Beulah Hill.
For the Northern area, a station at Rivington in
Lancashire has been suggested, to be followed by a
Yorkshire one.

If anvthing like full coverage of the countrv on

122

Band III is considered necessary, it seems clear that
it is impossible to carry it out without using more
transmitters than are necessary for Band I. At
present, . T.A. has only two channels allocated, as
compared with the five on Band I of the B.B.C. If
more transmitters are needed, some further channels
will obviously be required.

The whole matter of Band-III television is beset
with difficulties and not the least of these is the time
factor. Political and advertising circles press for
everything quickly, without much regard for hard
technical and economic facts. The choice of a suit-
able site takes months rather than weeks, for testing
with a mobile transmitter is not a quick business.
When a site has been found, its acquisition may take
some months, even if it is possible at all, in these
days of Town and Country Planning, etc. Not until
all matters of this kind have been completed is it
possible to start building and providing drainage,
water and electricity supplies. Transmitters, masts
and aerials all have to be designed and constructed.

One point in favour of co-siting is that it does
reduce the time required in that the site is an existing
one. It does not necessarily save the building time,
however, for the existing buildings, water and elec-
tricity supplies may not be sufficient.

The great danger for Band-III television is that
the I.T.A. will be pushed into moving too quickly
and, in order to get some transmitters operating, will
make too great sacrifices in performance. That is a
thing which it should resist.

Even where it has a transmitter operating, it
will be a considerable time before many people are
able to view it. Most sets now in use will need con-
version and all will need Band-III aerials. Their
manufacture, supply and installation will take a long
time. Many people will not, of course, consider
having them installed until a Band-III transmitter is
actually operating; if they do wait until then, they
may have to wait another six months or a year, for
the man-power available is very limited. It would
be more sensible to start fitting now and give the
transmitter people another year.

In conclusion, it should be pointed out that all the
comments that have been made here about co-sited
transmitters apply to the sharing of a site by a Band-I
and a Band-III transmitter. It may be that, in the
future, the B.B.C. will develop its own Band-III
service. It is important to realize that the operation
of two Band-III transmitters from a common site is
quite a different problem. It may very well be that
it is right to co-site a pair of Band-III alternative-
programme stations, but not a Band I and a Band III.

MERCHANT SHIPPING R/T

WE find that the Merchant Shipping (Radio) Rules 1952
were in some respects misinterpreted in our February
issue. First, they did not come into force last November
but in November, 1952. There were, however, pro-
visions covering the transitional period which ended on
November 19th last.

Whilst the rules make it compulsory for cargo vessels
between 500 and 1,600 gross tons (the previous minimum
tonnage) to carry radio gear, it does not necessarily have
to be R/T; owners may fit W/T equipment if they wish.
Incidentally, fishing vessels are excluded from the pro-
visions of these rules.

The Marconi Marine Company draws our attention
to the fact that its Albatross equipment, which meets the
specification prescribed in the rules, was awarded the
G.P.O. Certificate of Type Approval in September, 1952.
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Transistor Radio Receiver

Four-Stage Circuit with R.F. Amplifier and Push-Pull Output

By D. NAPPIN*

MANY articles have appeared on the subject of
transistors and other semi-conductor devices, but most
of those describing transistor circuits have involved
either selected production or developmental types.
The receiver described in this paper uses five GET1
or GET2 point contact transistors; four of these are
production samples and only one transistor needs
to be specially selected for a particular characteristic.
Alternatively, a transistor with very close point spacing
such as a type now being developed experimentally
for high frequency use, may be employed. Some of the
advantages and economics of transistor circuits
became very apparent during the development of this
receiver.

A block diagram of the final receiver is shown in
Fig. 1. The first receiver circuit used was simply a
detector followed by two audio-frequency amplifiers,
but it was not possible to obtain an adequate output in
the loudspeaker without exceeding the collector dissi-
pation specified for the transistor. It was therefore
decided to use a conventional push-pull output stage
and to limit the h.t. supply to —22.5 volts. In this way
a sufficiently high output could be obtained.

Detector. A common-base amplifier arrangement
is used as a detector. The output from the r.f. ampli-
fier stage is coupled into the emitter circuit of the
detector stage by means of a matching transformer.
The emitter/base circuit can be regarded as a point-
contact diode. Thus when a negative voltage is
applied to the emitter the diode is cut off and no
appreciable current flows; as a result the collector
current remains unchanged. However, when the
voltage is made positive, emitter current flows; this

*Research Laboratories of the General Electric Company, Ltd.,
Wembley, England.

is amplified by the transistor and hence a signal is
developed at the collector of the detector stage.

The output from the collector of the detector stage
is transformer coupled with the emitter of an audio-
frequency amplifier stage via a radio-frequency filter.
It is found, in this receiver, that adequate overall
gain can be obtained even if the detector is coupled to
the audio-frequency amplifier by an R—C coupling
network.

The detector, which is known as the emitter-bend
detector, is in many ways analogous to the cumulative
grid detector using a thermionic valve. Thus when a
radio-frequency signal is applied a positive emitter
current is built up which may be compared with the
building up of negative grid voltage in the cumulative
grid detector.

Audio Amplifier. The audio-frequency amplifier
V3 operates as a linear amplifier. The necessary positive
emitter bias is easily obtained by adding resistance in
series with the base lead. If this resistance, R, of
Fig. 2, is less than the optimum value it is possible
that the emitter bias current will be too low for
linear amplification; if it is made higher than the opti-
mum value, however, relaxation type oscillation can

EMITTER

PUSH-PULL
AMPL IFIER

AUDIO

8END AMPLIF IER

DETECTOR

Fig. | Block diagram showing sequence of functions adopted

Fig, 2 Cjrcuit diagram of transistor receiver.
following page
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Details of coil and transformer windings are given in the table on the
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COMPONENT SPECIFICATIONS

Coils Wave Wound |

Resistors Transformers Transistors ’
On S34 Alladin Formers '
| Turns (40 s.w.g., s.s.c.) R, 1kQ potentiometer Using No. 21 | VI-V5 |
L, 50 Others }-W Carbon
L, 70
L; 50 Condensers

| Allover 25 V.W.
| C4 Cy 500 pF ganged vari-

| 1,70
able.

1. 20

M. and E.A. stampings.
Turns (40 s.w.g., s.s.e.)
T, P. 1,600 G.E.C. Type GET 1
S. 400 l
T, P. 1,600
S. 800 centre tapped
T3 P. 1,600 centre tapped
S 28 24 s.w.g. ‘
(For 3Q speaker) ’

occur. The optimum value of Ry depends upon supply
voltages, transistor characteristics and circuit con-
stants; its value is best determined empirically using
a 1000-ohm variable resistor. A fixed resistor of the
nearest lower preferred value is then substituted
in the circuit. The adjustment is not very critical.

Push-Pull Amplifier. The collector load of the
audio amplifier is that associated with the primary
winding of the transformer T2. Resistance R, which
is bypassed, is to limit the collector current that can
flow. T2 steps down the output of V3 to the emitters
of V4 and V5, which form a push-pull output stage.
R, prevents the flow of excessive emitter current.

Emitter bias is derived by means of the common-
base resistor R,, while collector bias_is provided via
the centre-tapped output transforma' T3 and the
current limiting resistor R,,. No special precautions
need be taken to balance the transistors in this circuit.

Normally no signal currents should flow in R,,
R, and R,y and they are not decoupled; it may be
seen that if the circuit tends to become unbalanced,
the ‘ unbalance current’ flows around the circuit via
R, and R, in the case of the emitter circuit, and via
R, and R,, in the case of the collector circuit. These
resistors tend to prevent the flow of ‘unbalance
currents > and thus to maintain the circuit balanced.
Resistance R, is adjusted in a similar way to R,.

The gain does not show a sharp maximum but
increases to a certain value and then remains constant.
The collector current, however, continues to increase
as R, is increased and it is therefore not desirable to
increase R, beyond the value corresponding to maxi-
mum gain.

Although it is possible, for example by the push-puil
arrangement described by Missent, to obtain greater
powers from point-contact transistors, it was decided
to use this simple push-pull amplifier because it
requires only one voltage supply, is more economical
on components and power consumption, and gives an
adequate output for a *‘ bedside > or *‘ personal >
type radio. The output power obtainable is about 50
milli-watts.

Radio-frequency Amplifier. This is the only
stage that requires a selected transistor. The reason
for this is that the band covered is 600-1500 kc/s,
and most GET1 and GET?2 transistors have a greatly
reduced frequencv response towards the upper end
of this range. The transistor cut-off frequency is
defined as that frequency at which the current gain
has dropped to 0.7 of its low-frequency value. For

1 ¢ Push-pull Transistor Amplifiers,”” by J. I. Missen. Wireless
World, Oct. 1953, p. 467.
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existing GET1 and GET2 transistors this usually
occurs at about 300-500 kc/s although about 59,
of the product have cut-off frequencies greater
than 1 Mc/s. A rtransistor now being developed
experimentally has a cut-off frequency of about
10 Mc/s, and this more than adequately meets the
requirements of this amplifier stage.

The circuit for coupling from the aerial into the
low impedance input circuit of a transistor is shown in
Fig. 2. L., C, provides a parallel-tuned circuit which
is allowed to *‘float.”” L, couples the aerial into this
tuned circuit, whilst L, provides the necessary step
down from the tuned circuit to the transistor. L, and
1.; are disposed on opposite sides of L, which ensures
that energy is transferred only at the resonant fre-
quency of L, C,. The emitter bias is obtained by
means of a decoupled base.

Broadeast Receiving Licences

THE steady growth in the number of television licences
in the United Kingdom is shown by the divergence of
these two curves. The full line plots the increase in the
total number of broadcast receiving licences over the past
ten vears and the dotted line the number of sound-only
licences. It was not until 1946 that separate licences for
sound and television receivers were introduced.

The latest available figures show an increase during
December of 156 365 television licences. The end-of-
the-year figures were sound 9,463,475, television 4,155,989,
and car radio 253,169, giving an overall total of 13,872,633,
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LETTERS TO

TIHIE EDITOR

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

“As She is Spoke”

IN your February issue you accuse the B.B.C. of lack of
zeal in its guardianship of the language of broadcasting.
The B.B.C. is conscious of its responsibilities in this
matter, and has set up a Committee to define terms that
are widely used within the broadcasting service. This
Committee, of which the writer is a member, has
attemnpted to encourage the use of words that are clear
and of untarnished lineage. There comes a point, how-
ever, in the history of a new term when resistance is
useless and the earnest lexicographer must cesign himself
to his proper function of recording usage and give up any
attempt to guide it. You, Sir, will not over-estimate the
power of committees, or even of Editors, to stem the ever-
advancing tide of dubious neologisms. * Television ”
itself is a hybrid that cannot be kept down, but our Com-
mittee is fighting a rear-guard action against “TV.” It
seems hardly more necessary than “ TP,” “TG,” “TM >
or “ TA,” but we notice that you yourself put your “ TS ”
to your blind eye when your contributors write “TV.”
We share your horror at the expression “radio and tele-
vision.”

You refer in pejorative terms to “pre-recorded” and
“telerecording.” “ Telerecording ” seems to us to be a
reasonable contraction of “television recording”; i.e., a
recording of a television programme; it is a portmantcau
word perfectly analagous to the established “telefilm”
(=television film, i.e., a film made for telcvision broad-
casting). If you know of a better word, we should be glad
to hear of it. You will be shocked to learn that a tele-
recording made on closed circuit is known as a “pre-
telerecording.”

In sound recording applied to broadcasting we have to
distinguish between (1) a “live” repetition of a pro-
gramme, (2) a repetition, from a recording, of a pro-
gramme that has been simultaneously broadcast and
recorded, (3) a repetition, from a recording, of a pro-
gramme that has been recorded on closed circuit before
transmission, and (4) the playing of a commercial gramo-
phone record. We call (1) a “live repeat,” (2) a broadcast
from a recording, (3) a broadcast from a pre-recording and
(4) the broadcasting of a record. Numbers (2) and (3) are
together known as “recorded repeats.” There can also
be a “re-recording.” Perhaps it has escaped your notice
that “pre-” and “post-” each have two distinct mean-
ings, as in (a) pre-arrange, post-date, (b) pre-war, post-
graduate, “ Pre-recording ” is a legitimate example of (a),
since it refers to a recording made before it is required
for transmission.

You may sull think that we are misguided or that our
efforts are vain, but I hope I have refuted the charge of
lack of zeal. E. L. E. PAWLEY.

Engineering Division, B.B.C., London, W.C.

¢

TO the examples you give of the misuse of the English
language for technical purposes, may I add the curious
tendency to refer to a record as “a recording ”? I have
been unable to find any justification for :his either in the
dictionary or in common sense. The word “recording >
surely means the process of making a record, not the
record itself. Thus, if someone says he listened to a
recording of so-and-so, he must either have attended an
original performance while it was being recorded, or be
confusing his terms (and his hearers). But perhaps
“recording ” sounds more impressive than “record,” and
I can only conjecture that its misuse springs from tech-
nical snobbery. o
Bromley, Kent. M. G. SCROGGIE.

YOUR criticism of B.B.C. jargon (February issue) is out
of date and rather unfair. The deplorable * pre-recorded,”
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of which you complain, surely disappeared some time
ago; at least, I have not heard it lately in programme
announcements.

Judging by the current Radio Times (January 28th) the

.B.C’s scribes are more successful in maintaining a
reasonable terminology than most others who write on
programme matters. In that issue I can find only two
objects for complaint: the indefensible “telerecording ”
and “National Radio Awards.” Put the Awards scheme
was sponsored by the Daily Mail; my guess is that the
Corporation, left to themselves, would have chosen
“ Broadcasting ” instead of “ Radio.”

Birmingham, 21. ALEX. GOLDSMITH.

Transistor Graphical Symbols

LIKE ourselves you have often commented on the wide
variety of symbols used for the transistor in the technical
literature (for examples see (a) in the accompanying
diagram). Since these cause regrettable confusion, it

occurs to us that we might get together on this matter.

The accompanying sketches put forward a proposal in
which you will observe:—

(b) Symbol already adopted for point transistors.

(c) Proposed representation of junction transistors.

(d) The same as (c¢) with the addition of an intrinsic
layer (the p-n-1-p transistor).

(e) Symbol for a multi-electrode junction transistor (of
the year 1960. .. .).

We feel sure you will wish to participate in the
advantages which would accrue from the adoption of
uniform symbols by the technical press of the world.

Editor, Toute la Radio, Paris. E. AISBERG.

Transistor Letter Symbol

A GROWING need exists for a reference letter to repre-
sent the transistor in technical descriptions and circuit
diagrams. We have V for valve, and we number the valves
V1, V2, V3, etc.. so that we can identify them in the tables
and the text, but we have no recognized letter for the
transistor.

It is important that the letter should be acceptable to
all technical people, and it must not conflict with any exist-
ing references. Deérivation should be recognizable, so that
the symbol is easily associated with the object.

The first proposal that springs to mind is T, but that
already belongs to transformer, X is another possibility,
but it is used freely for so many purposes, such as X-
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mitter, X-ceiver. Possibly two letters might be necessary
to obtain a distinctive reference; say, SC (semi-conductor),
TV (transistor valve) or VT (valve transistor).

A sign of some kind is bound to evolve soon, because
hardly a technical journal appears without some reference
to transistors, and it must become necessary to refer to
them individually, which means that they must be num-
bered. It would be a pity if another case developed under
our very noses of the casual adoption of an inappropriate
or ambiguous reference, or the general use of two or three
terms, as has happened in the past. It is probable that a
cross-section of the opinions held by your readers would
be as good an indication as any of what reference should

belong to the transistor.
London, S.E.1. E. A. W. SPREADBURY.

[The symbol V is used tentatively in an article appear_ing in this
issue.—kd.]

2

“Anarchy in the Ether’

THE second Editorial in your February issue touches on
a matter which is vital to the future of broadcasting in
Europe.

It is likely that during the next few years most of the
major countries will develop f.m. nctworks as a supple-
ment to their existing transmissions. Quite apart from the
desire to provide interference-frec reception, I imagine
that many countries are keen to develop an f.m. service
for security reasons.

Unless their use is reorganized, we shall then find that
the medium and long wavebands are being wastefully em-
ployed. I suggest that their use should in fact be confined
to the following purposes:

1.—Providing the main service in countries which are
unable to use v.h.f,, either because of their large areca, or
because they cannot afford the cost involved.

2.—Providing a service in mountainous areas, for which
v.h.f. is unsuitable.

3.—For “international ” services.

No. 3 requires some explanation; what I propose is that
a part of the medium waveband should be reserved for
international programmes, one channel being allocated to
each country, with a 15-kc/s spacing and no sharing. Each
channel would be used by a single high-power transmitter,
carrying the pick of its country’s programmes. As these
should each be audible (at night) over a large part of the
Continent, the ordinary listener’s choice of programmes
would be tremendously increased. Without some scheme
of this kind, we may arrive at a situation in which few
listeners ever hear anything other than their local pro-
grammes. G. H. STURGE.

Welwyn Garden City.

Vector Addition and the Slide Rule

THE following method for finding v (x*+3y®) with an
ordinary slide rule is, I think, even quicker than that of
A. G. London given in the February, 1955, issue. x is
taken as the larger number, and the standard scales of the
rule are called A, B, C and D from top to bottom:

1. Set the cursor to x on scale D.

2. Set either 1 or 10 of scale C opposite v on scale D.

3. Increase the reading on scale B under the cursor by

1 by moving the cursor.
The answer is now under the cursor on scale D.
London, S.W.16. G. J. PHILLIPS.

Education and Training

I SHOULD like to make some brief comments on the
article by Francis Reece in your January issue. He implies
that entrants to secondary technical schools are of the
lowest range of ability. These schools, in fact, require
a standard of intelligence and aptitude equal to that
required by the grammar school and prepare boys for the
General Certificate of Education at 164 and, in a few
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cascis8 in London at least, for subjects at advanced level
at =t
Boys from these schools not only secure apprenticeships
in industry leading to skilled artisan posts but also con-
tinue their education by part-time release or evening
classes to Ordinary and Higher National Certificate level
and to associateship or membership of professional institu-
tions. The results obtained by part-time day release
students are better than those indicated by Mr. Reece.
HAROLD C. SHEARMAN.
Vice-Chairman of the Education Committee,
County Hall, London, S.E.1.

Electronics on The Farm

MOST of the electric fencers on the market work off a
standard 120-volt h.t. battery, and these are fairly big and
bulky items to store away, even in so-called “ portable
units; ” these are, as far as I can find, the highest voltage
type on the market.

I have made and operated quite a few fencers on the
resistance-capacitance principle, and found them very
satisfactory and reliable. With neon types, one is up
against snags at once. The major one is that the striking
voltage is far too high for the standard battery to give any
length of service; with the RC type I have still had the
fence working with the battery reading 45 volts on load.
The ideal is, of course, the cold-cathode trigger type, but
I have only used these on mains-operated units, extensive
searchings having failed to find a manufacturer who makes
one that can strike or be triggered as low as 60 volts.

Incidentally, H. G. P. Taylor (your February issue)
will find that a piece of grass about six inches long (if
wearing boots, and shorter if in wellingtons) will only
give a slight tingle in the fingers if held to the fence.
Much cheaper than neons or having to walk the full length
of a twenty-acre ficld to sec if the unit is on or off.

Truro, Cornwall. D. A. BOND.

Tape Terms

AS a complete layman in electronic matters, I can con-
firm W. D. Arnot’s warning (your February issue) of the
danger of using “azimuth” to mean something that is
not azimuth.

In advertisements I had noticed that certain tape-deck
manufacturers advertise their products as having
“azimuth adjustment.” Until reading Mr. Arnot’s letter
I had assumed this to mean adjustment in azimuth; to
wit, rotation about an axis perpendicular to the deck.
The purpose or even desirability of such a movement
was not clear, but that is true of most electronic gear so
far as I am concerned.

Evidently the word “azimuth” was chosen because it
looked and sounded well. What matter that is misleads
the layman and hampers the student, who finds that the
word means something quite different in electronics to
what it does in geometry and navigation?

This i1s but one more symptom of the unpleasant and
childish tendency to make everything sound more
important than it is. It is not confined to electronic
engineering (*“ Cathode Ray” very justly denounces it in
the pseudo-mathematical field), but it is certainly made
to feel at home there. The harm goes more deeply than
is realized. Not only is the student confused by having to
learn a new language as well as a new subject but the
new language uses the same vocabulary, with different
meanings, as the old. Thus the technical terms often
call up false or misleading mental imagery which distorts
insight into fundamentals. Computor ijargon has many
examples of this.

The achievements of electronics, during its short life,
are solid enough to stand on their own feet. They need
not be boosted by the undignified and illiterate methods

of the huckster.
Farnborough, Hants. R. A. FAIRTHORNE.
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Russian
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THE frame-sequential system of colour television
may be dead (at least from some points of view), but
it is obviously not going to lie down. As reported in
our last issue, transmissions on this system have
recently bteen going out from the Moscow television
centre. Rotating discs are used at both the trans-
mitter and receiver. The name of the station is
MOSTSsT (formed by the initial letters, transliterated
into English, of the Russian words for Moscow Ex-
perimental Colour Television Station) and it operates
in the Soviet third television band of 76-88 Mc/s,
which is situated roughly in the gap between our
Bands I and II. (The Kiev television station is also
in this band, while Moscow and Leningrad are in the
equivalent of our Band I.)

VISION SOUND
78 Mc/s 87-75 Mc/s
| 975Mc/s !
|
1
)
= 2Mc s> - 84 Mc/fs
| 12 Mc/s

Fig. | (above). Idealized fre-
quency characteristic of the
transmitting channel.

|=254sec =
’O
25
¥
Fig. 2 (right). The trans-
mitted waveform, showing sync
pulses during an even frame. 5%
The colour phasing pulse is |
shown dotted as it occurs only
in each red frame. {
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Colour test card for the expsrimental station. The five-
pointed star is red, while the three circles are blue, yellow
and green respectively. The quartered square in the middle
is aiso made up from these four colours. (Reproduced from
the Soviet journal Radio.)

As can be seen from Fig. 1, the vision carrier fre-
quency of the experimental colour station is 78 Mc/s
while the sound carrier, which is frequency modu-
lated, is 87.75Mc/s. The lower sideband of the
vision signal is partly suppressed, giving a video
bandwidth of about 8.4 Mc/s and an overall channel
width of 12Mc/s. This fairly wide bandwidth is
necessary because of the high rate at which the picture
information has to be transmitted, compared with a
conventional black-and-white system. In fact, for
every frame scan in a black-and-white system the
frame-sequential colour system has to transmit three
single-colour frames, red, blue and green, in the same
time—or three times the amount of information.

The MOSTSsT station puts out 25 complete colour
pictures per second, and each picture consists of six
single-colour frames, red, blue, green, red, blue,
green, on alternate odd and even sets of lines—so that
in the complete picture there is a full set of interlaced
lines for each colour. Thus there are 150 single-
colour frames per second, or three times the normal
rate for black-and-white television. The number of
lines adopted for the transmissions 1s 525 (as distinct

5-6pLsec FRAME SYNC
PULSE

2jLsec COLOUR

PHASING PULSE Rpisea

-

S

|¢- - |-

64 tLsec
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from the niormal 625 lines used in Russia) so the line
scan frequency works out to 39.375kc/s, or roughly
25 microseconds per line.

The waveform of the transmitted signal is shown
in Fig. 2. Negative modulation is used and the
picture waveform occupies 757, of the total signal
amplitude. the remaining 25, being taken by syn-
chronizing pulses. A fairly narrow pulse is used for
frame synchronizing, as can be seen, and it is intended
that this shall be separated in the receiver by means
of the delay-line technique. (The sync pulses are all
delayed by an amount greater than the duration of a
line pulse, then the delayed versions are added to the
corresponding non-delayed pulses. As a result the
broad frame pulses add up to twice the normal ampli-
tude and can be separated by a “chopver” circuit
while the line pulses, not being coincident, do not
add at all.) The colour phasing pulse in Fig. 2 has
the same duration as the line pulse but is transmitted
only once per thres colour frames—actually during
the red frame. It appears that this colour phasing
pulse may not be necessary in some receivers as the
rotating colour disc can be kept in correct synchronism
by being driven by a synchronous self-phasing motor
working from the mains-——the transmitting disc being
similarly locked to the mains. If, however, the
receiver is working from a different mains supply to
the transmitter the phasing pulse is, of course, neces-
sary.

Programmes for the colour transmissions originate
from a studio with threc cameras and an equipment
for scanning colour films and slides. A special kind
of film scanner has to be used because the ordinary
type of equipment is useless when each film frame has
to be scanned three times, once for each colour com-
ponent. The studio is lighted by fluorescent lamps
to give the required spectral distribution and low
infra-red content (also, incidentally, reducing the
working temperature inside the studio). Incandescent
lamps are used, however, in conjunction with correc-
tion filters, for lighting adjustment purposes. Apart
from the studio equipment. all other apparatus is in-
stalled in a central control room and here each of the
three-colour component signals can be controlled
scparately.  The vision and sound transmitters are
generally similar to those used in Russia for mono-
chrome transmissions except that the colour vision
transmitter and aerial have a wider bandwidth than
normatl.

A typical receiver for the colour transmissions gives
a picture measuring approximately 5iinx4in (the
standard aspect ratio being actually 11:8). The
colour-filter disc has a diameter of about 15iin and
rotates at 1,500 revs per minute. Six colour filters are
cemented on to it, two for each colour, so that one
revolution corresponds to a complete colour picture
of six frames and in one second the disc revolves the
25 times corresponding to the picture repstition fre-
quency. The colour phasing is adjusted by turning
the armature of the synchronous driving motor, which
can be moved through 180 degrees. The colour test
chart shown at the beginning of the article is used for
adjusting the receiver, and the first step, apparently,
is to check that the five-pointed star comes out red!

A superhet circuit is used for the receiver, with one
r.f. stage, a pentode mixer, three i.f. amplifiers, an
anode-bend detector and a two-valve video output
stage. There are two sound if. stages, an f.m. dis-
criminator and two audio amplifier stages. Blocking
oscillators are used for the scanning waveform genera-
tors.  Altogether there are 23 valves, all miniature
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types except the power amplifiers and rectifiers, and
the total power consumption is about 300 watts. The
receiver has a vision channel sensitivity of about 350
#V and a pass-band of not less than 8.3 Mc/s, while
the sound channel has a sensitivity of 200 /<V.

Readers will note that this Russian frame-sequen-
tial system is somewhat similar to the American CBS
system which was operating for a short while in the
United States before the present N.T.S.C. compatible
system was officially adopted. The CBS system, how-
ever, worked at a lower scanning speed, the complete
colour-picture frequency being 24 per second and the
colour frame frequency 144 per second, while the
number of lines (for colour as distinct from black-and-
white) was 405, which gave a line frequency of
29.16 ke/s. A video bandwidth of about 4 Mc/s was
required and a channel width of 6 Mc/s.

The above information on the Russian experimental
colour system was abstracted from recent issues of the
Soviet journal Radio with the help of B. Zacharov.

NOISE MEASUREMENT

FOR the examination of the complex noise and vibration
phenomena, particularly those associated with jet engines,
a wide frequency range is necessary. In general a
spectrometer in which the energy in adjacent bands is
displayed as a sevies of vertical deflections on a cathode-
ray tube provides the most convenient form of instru-
ment for use in a works, as it gives instantaneous readings
which are readily interpreted.

A versatile instrument of this type has been developed
by Salford Electrical Instruments in which a frequency
coverage of 10¢/s to 100 kc/s is provided in three ranges
(10c/s-6.4kc/s, 30c/s-10kc/s and 320c/s-100kc/s).
The input from an appropriate transducer is amplified
and applied through a cathode follower to 38 filters
adjusted to cover contiguous bands each 1/3 octave wide.
A mechanically driven time base is coupled to a rotary
switch arranged to seclect each filter in turn, and to
display the outputs as vertical deflections. Time-constant
circuits associated with the filters providc persistences
of 0.1 or 1 second according to the requirements of the
work.  Frequencies are convenicntly identified by an
engraved scale immediately below the tube face, while
pilot lights show which range is in use.

A useful feature is an overload relay which discon-
nects the input and at the same time shows whether
the overload pcak is positive or negative. The relay
remains 1n operation untl the input is reduced.

The photograph shows a typical display on the 30¢/s-
10 ke/s range from the exhaust of a marine diesel engine
with peaks in the region of 3.2 kc¢/s.
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THE SLOT AERIAL

Its Characteristics

GHOST reception is one of the serious problems
encountered in TV reception and in certain parts
of the country it is almost impossible to receive
satisfactory pictures because of the reflections.
Various methods have been devised for countering
ghosts mainly by the development of the aerial
system and one of the most effective forms of aerial
for this purpose has been found by the writer to
be a slot aerial

With the inception of Band III the ghost problem
is likely to become more severe; the higher the
frequency the more the radio waves behave like
light waves and the greater becomes their absorption
and reflection. Because of the reduced dimensions
of aerials for Band III the slot becomes a practical
proposition and we are likely to see some develop-
ment of this form of aerial in the commercial field.

To those who are more accustomed to the normal
dipole form of aerial the slot presents some interesting
features, not the least of which is its polarization
which is at 90° to that of the dipole. For vertically
polarized transmissions the slot aerial is mounted
horizontally while for horizontal polarization the
slot aerial is mounted vertically.

Basic Conceptions of the Slot:—As the fre-
quencies used in radio work become higher their
behaviour becomes more like that of light waves
and we find ourselves turning more and more to
the optical field in the study of the behaviour of
these high frequencies.

A principle of Babinet’s in optics can be applied
to the slot aerial as was demonstrated by Booker
in his paper (Journ. I.LE.E. Vol 93 Part IIIA No. 4,
March-May 1946).

The principle may be stated by considering an
array of dipoles having an electromagnetic wave
incident upon it. The field around the array will
be modified by the array.

Consider the array has boundaries and so forms
a screen, then we shall have spaces forming the
screen interrupted by the solids of the dipoles (Fig. 1).

Imagine now that the screen is replaced by a
complementary screen having space where the other
had solids and solids where the other had space.
In this case we have a kind of metal negative, the
dipoles being replaced by slots and the surrounding
media by metal (Fig. 2).

Babinet’s principle suggests a definite relationship
between the two; this is so; the incident wave is
affected and the resultant field distribution is very
similar to the previous field distribution.

A dipole may be energized by a generator connected
at the centre (Fig. 3a); a slot may also be energized
by a generator placed at its centre (Fig. 3b). In the
case of a dipole an electric field will be built up between
the two halves and in the same plane, i.e., a vertical
dipole produces a vertical electric field (Fig. 4a).

The field is not static, of course, as shown in the
diagram; the diagram merely represents the field at
one particular moment of time.
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and Relationship to

By B. L. MORLEY

the Familiar Dipole

In a vertical slot the electric field is built up across
the edges of the slot as shown in Fig. 4b. The current
field in the metal surrounding the slot is shown
by the thick arrows.

The direction of polarization of an electromagnetic
field is that in which the electric field lies. It is clear
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Right: Fig. |. An array
of dipoles within a finite
screen.

l:! Left: Fig. 2. An array
D of slots in a screen

complementary to Fig. |.
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Right: Fig. 3. Both a ;
dipole and a slot can be .
energized by a generator
at its centre.

sl

Below : Fig. 4. Elec- '
tric field about (a) a (a)
dipole, (b) a slot.
+
P - _—T = ~ N . B +,2\,
’ \ = )
’ e N N
/ ’ A} \ fe% - - +
y 4 ’ \ \ \ . _ +
[ ’/ / Vv
| [ Sl N - + .
Ly () ¥ 1 <
I Y
vl = L) N
A B ' ! Y 4 - + :
\ ’ _ >
' A\ . P r +2
N = g;' b
N d
S +
(9) (b)

129

WwWWwWwW americanradiohistorv com


www.americanradiohistory.com

that while a vertical dipole produces a vertically
polarized field the vertical slot produces a hori-
zontally polarized field.

It is obvious that the electric and magnetic fields
have been interchanged when changing from a dipole
10 a slot. For this reason the slot aerial is often
referred to as a magnetic dipole.

The area of the screen surrounding the slot would
be such that it is large enough to embrace the induc-
tive and electric fields which would normally exist
around the equivalent half-wave dipole in the form
of a strip. The screen should extend for a minimum
of 0.2 A around the slot.

It is not necessary for the screen surrounding
the slot to be completely solid; wire mesh serves
the purpose quite well.

The interchange of electric and magnetic fields

CENTRE
CONDUCTOR

METAL
ROD

\
Yz i ! '
NSULATED P.v.C. COVERING REMOVED
SPACERS AT INTERVALS AND BRAIDED SHEATH
SOLOERED 7O EDGE OF SLOT
(®)
Fig. 5. Ma'ching a low-impecance feeder to a slot, (a) by

tapping down, (b) by means of @ matching stub.

T R T~
: AN
Fig. 6. Folding a slot recuces its impedance. The method

of attaching a low-impedance feeder is shown here.
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makes the slot extremely useful for reception from
vertically polarized transmitters where the erection
of an outdoor array is not permitted. The slot,
made out of wire netting, can be conveniently mounted
in the loft as, being mounted horizontally, it does
not require a great deal of headroom.

Impedance:—The intrinsic impedance (Z;,) of
plane waves in frec space may be taken as:i—

120 = ohms.

For a half-wave dipole at resonance we have an
impedance (Z;) of:—

0.194 Z; ohms.

The relationship between the impedance of the
half-wavelength slot (Z,) and the half-wavelength
dipole may be given asi—
= 025Z;

0.25 Z;?

Z,

0.25 Z;*
0.194 Z;
0.25x120 =

0.194
500 ohms (approx.).

From this it will be seen that the slot can be used
by feeding the centre with 600-Q line. The standing
wave ratio with the slight mismatch will be very
small and for practical purposes could be ignored.

Where it is desired to use 80-Q cable, however,
some method of overcoming the mismatch must be
employed. A popular method is to use a matching
transformer in the form of a /4 section of line.

To calculate the charac e-istic impedance of the
matching section the following formula can be
applied:—

d-&s

Therefore Z, =

whence Z,

Zy = 1 ’Zb-Zc
where Z, = impedance of the matching sec-
tion
Z, = impedance of the aerial
Z. - = impedance of the transmission

line.

In this particular case we find that we shall require
a A/4-section of 200-Q cable. This is not a con-
venient size but it would be reasonable to employ
150-Q balanced twin cable.

One point which must not be overlooked is that
the velocity factor of the cable must be used to cal-
culate the actual physical length, at the frequency
of the aerial system. The physical length then
becomes:—

V, M4
where V, is the velocity factor.

A more convenient method of matching is to
utilize another property of the slot. This property
is the variation of impedance along the length of
the slot. In the case of the half-wavelength dipole
the impedance increases from the centre to the
ends; in the case of a half-wave slot, however, the
reverse is the case, the impedance decreasing from
the centre towards the ends of the slot. 1t is there-
fore possible to find a point along the length of the
slot where the impedance will match the cable.
Fig. 5a shows the relationship between the slot im-
pedance and the point of attachment. The precise
judgment of the point of attachment becomes rather
tricky for an 80-Q cable but it is perfectly practical
with a 300-Q line. The final position is best located
experimentally in order to avoid the introduction
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Fig. 7. The skeleton slot
is derived from the slot
cerial.

of any reactive component. One of
the best methods of matching low- [p <
impedance cable to a slot is that shown
in Fig. 5b.

The impedance of the slot can be
lowered considerably by folding it
(Fig. 6). This is the complementary
of the folded dipole; in the latter case
the impedance is stepped up by n? times where
“n” is the number of elements in the fold. For
the folded slot, however, the impedance is altered

1
by 7 times. A simple folded dipole will therefore

have its impedance stepped up 4 times while a simple
folded slot will have its impedance decreased by 4.
The slot with a single fold will therefore have a centre
impedance of 500 x %, or 125 Q, which is a reasonable
match to 150-Q cable and could be used with an
80-Q cable.

When a coaxial cable is used a convenient method
of feeding the folded slot is to join the outer of the
feeder half-way along the bottom edge of the slot
and the inner conductor to the centre of the remaining
half of the slot, as shown in Fig. 6. The method
effects a balance-to-unbalance matching device and
gives a centre impedance of about 150 Q. With an
80-Q cable the standing wave ratio is rather less than
2 giving a loss of only about 1 db. The system works
remarkably well in practice.

Bandwidth:—In the television field we are very
interested in bandwidth. With the slot aerial we have
similar conditions to that existing in the half-wave-
length dipole. In the latter case, increasing the ratio
of diameter to length increases the bandwidth; in
the case of the slot, increasing the ratio of the width
of the slot to its overall length also increases the
bandwidth.

Exact figures are not available but a slot width of
12 in should be adequate for the TV channels.

Adding a Reflector:—A slot has its responses
at 90° to the plane of the frame and the polar diagram
takes the form of a figure-of-eight in both the azimuth
and the vertical planes. It can, however, be made
uni-directional by the addition of a suitable reflector.
This can be in the form of another slot mounted in the
same plane and of equivalent half-wave reflector
length, or it can be a simple screen erected vertically
behind the slot. A distance of /4 is normally quite
effective.

The most efficient method of making the slot
directional is to box it in on one side. The best
method is to make a cavity in the form of half a sphere,
the radius being concentric around the centre of the
slot.

The reflector introduces fresh matching difficulties
as the centre impedance of the slot is increased.
With the normal dipole, a reflector decreases the centre
impedance of the dipole, but with a slot the reflector
increases the centre impedance. A box reflector will
raise the impedance to about 1,000 Q.

A reasonable match to a 300-Q line can be made
by folding the slot in the manner already described,
which then brings the centre impedance to just under
250 Q.

WIRELESS WORLD, MARCH 1955

The Cavity Resonator:—It is but a short step
from a boxed slot aerial to a cavity resonator and
indeed the slot so treated can be fed on similar princi-
ples, the slot being energized by the introduction of a
probe; it is doubtful if such a method is of any real
benefit in the TV field—at least until Band IV is
opened up.

Slot aerials can also be erected in what might be
termed complementary Kooman arrays, and for
those interested in this aspect, reference should be
made to the recent work done in this field by W. H.
Watson (The Physical Principles of Wave-guide
Transmission  and  Antenna  Systems. Oxford
University Press).

Skeleton Slots:—The skeleton slot was derived
from experiments in an attempt to find the minimum
dimensions of the media surrounding the slot: in the
course of experiments the media were trimmed away
until only the slot was left surrounded by air, yet
the slot continued to exhibit the characteristics of the
slot aeriall An interesting account of this work was
given recently in these pages by H. B. Dent (August
1954). This type of slot may have a good future
as it seems particularly suitable for Band III television.

It is clear that there is a great deal of work to be
done in this field; herein lies useful work for the
inventive mind!

Band III Pilot

Transmittier

Vision Signals for Testing Receivers

and Aerials

AS reported in last month’s issue Belling & Lee are
erccting a temporary Band III transmitter on a site
in south London for the purpose of providing a vision
signal for testing aerials and reccivers prior to the
commencement of the regular service from the pro-
posed I.T.A. station.

Although considerable data ars available in the
U.S.A. on reception conditions of 200-Mc/s signals in
built-up areas using horizontally polarized waves
practically nothing is known of the conditions likely
to prevail with vertical polarization, which will be
used largely in this country on Band III. These pilot
transmissions are intended to redress for this lack
of knowledge and so provide valuable data for the
design of aerials for Band III.

Tall, narrow objects such as chimneys, cooling
towers, cranes and possibly metal flagpoles, while not
generally troublesome on Band I, may prove far from
innocuous on Band II1, where to the signal they look
four times as large and any reflections may be ex-
pected to be four times as troublesome.

It might be found that while a simple dipole will, in
a given location, provide an adequately strong signal,
a more elaborate aerial system may have to be used
solely to minimize pickup of reflections and the
attendant interference by ghost images. The trans-
missions may help to. decide what is a normal con-
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dition in a built-up area on
Band III; is it with or
without attendant ghosts?
These, and many other,
questions are expected to
be answered before the
regular I.T.A. service com-
mences, so that manufac-
turers can concentrate with
confidence in advance on
the production of aerials
for the various districts and
conditions likely to be en-
countered.

The pilot transmitter is
to be housed in a tem-
porary hut, 24 ft x 10ft, in
the corner of the actual site
of the I.T.A. London sta-
tion on Beulah Heights,
South Norwood.

A self-supporting tower
of at least 50ft will carry
an aerial system comprising
four stacked bays each of
four vertical half-wave
folded dipoles spaced equi-
distant around a 16-ft top-
mast. There are thus 16
dipoles in the system,
which by its design gives
an all-round coverage and
an anticipated power gain
of four. As the transmitter
power output will be of the
order of 250 watts the
effective radiated power will be approximately 1kW.

The r.f. output from the transmitter is fed to the
aerial by about 110 ft of 50-ohm air-spaced aluminium-
sheathed coaxial cable having the exceptionally low
loss at the operating frequency of about 0.3db per
100ft. A balun coupler converts the unbalanced
feeder system to balanced output at the aerial.

The vision frequency of channel 9, which is 194.75
Mc/s, will be used and a series of static patterns will

Scaled-down version of the
omni-directional aerial de-
signed by Belling and Lee
for the Band Il pilot trans-
mitter in South London.

SHORT-WAVE

Mes T MONTREAL '
[ [ | MONTREA

BUENOS AIRES
1 1 ¥ ! !

CONDITIONS

be transmitted initially, but it is envisaged that a
standard type of test card and captions will ultimately
be provided. No sound will accompany the vision
signal except, perhaps, after the temporary service is
well under way, when it may be possible to introduce
some form of tone modulation.

Present plans are for morning and afternoon trans-
missions of two hours each on weekdays, but exclud-
ing Saturday. These periods, however, await approval
and subject to the terms of the G.P.O. licence.

The pilot transmitter is being designed, built, in-
stalled and operated solely by Belling & Lee, but the
project has the blessing of the Radio Industry Council
and the I.T.A. as well as the Post Office, all of whom
have been, we are told, most co-cperative.

B.B.C. SOUND QUALITY

FEW subjects have provoked more sustained and often
heated controversy than the quality of sound reproduc-
tion dispensed by the B.B.C. Since the days of 2LO
there has been a steady stream of praise, blame, conjec-
ture and correspondence.

So many factors are involved and precise information
has in the past been so scarce and scattered, that it is
small wonder that the controversy occasionally assumes a
somewhat unrealistic air. The publication of the B.B.C.
Engineering Training Manual “Studio Engineering for
Sound Broadcasting ” should do much to bring the subject
into perspective.

It is written by senior members of the B.B.C. Engineer-
ing Division and states unambiguously and in detail how
the B.B.C. chooses its studio acoustics, places its micro-
phones, amplifies and monitors the output, what
characteristics are specified in hiring distribution lines
from the G.P.O., the kinds of distortion that are met with
and how they are corrected. For instance, it may not be
generally known that the temperature of the ground has
an appreciable effect on quality due to the change of
capacitance as well as resistance of Post Office %ines.
Curves of the change of attenuation with frequency are
prepared, routine measurements of temperature are made
and equalization applied. There are, in fact, few details
of the chain between microphone and transmitter about
which there is any longer any need to guess.

Copies of this new book cost 25s (or 25s 6d by post)
from our publishers, Iliffe and Sons Ltd., Dorset House,
Stamford Street, London, S.E.1.

Predictions for March

1 HONGKONG ||| Mess

G.M.T,

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 March.

Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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12 12
GM.T. GMT.

sseese FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE FOR 25% OF THE TOTAL TIME

~— = —— PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY

FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE ON ALL UNDISTURBED DAYS
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INTRODUCTION TO

‘Concluded from p, 65 of the Februarv issus.)

Transistor Electroniecs

2.—Potential Gradients and Curvent Carriers in Junction and Point Transistors

U.\IDER certain conditions a pair of junctions in a
crystal separating the two types of impure germanium
or silicon already discussed shows some very special
and interesting effects. The most important condition
is that the two junctions should be close together. In
other words a thin layer of p-type material separating
two portions of n-type material, or vice versa, consti-
tutes such a double junction. Transistors are known
as p-n-p or n-p-n according to the type of layer em-
bodied. In this article p-n-p junctions are considered
in detail, but the explanations given apply equally well
to the other type provided that proper attention is
paid to the directions of bias and current flow, and to
the fact that free electrons rather than holes become
the main carriers of the current.

A p-n-p junction is shown in Fig. 16 and the elec-
trodes arc named. The base is seen to be sandwiched
between the emitter and collector electrodes.

Under conditions of thermal equilibrium, and with
all electrodes disconnected, the potentials of the p-
and n-layers are different, for the same reasons as was

e

EMITTER

Fig. 16, Sketch of p-n-p junction transistor showing
electrodes.
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Fig. 17. In an unbiased transistor a potential difference

exists between layers.
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By H. K. MILWARD, BSc, AMLEE.

given for the single junction. This is shown in Fig. 17.

If the junctions are biased so that the base-collector
junction has reverse bias and the emitter-base junc-
tion forward bias, the potential levels are altered to
those shown in Fig. 18. Examination of this graph
shows that because the emitter-to-base gradient is
decreased the diffusion current of holes is increased,
but the gradient for the base-collector junction is
much increased, stopping altogether—or very nearly
so—the diffusion hole current from collector to base.
The generation currents, which are due mainly to
thermal effects, remain much the same as before. The
important point, however, is that the diffusion current
of holes from the emitter crosses the junction to the
base, but much of it, before it can find its way to the
actual base electrode, tumbles over the “ precipice”
to the collector. Consequently the base current is small
compared with the emitter current, the greater part
of which goes to the collector. This is a most im-
portant fact when the effect of altering the base poten-
tial is considered.

The dotted line (¢) in Fig. 18 shows the effect of
reducing the base potential, that is, making it less
positive; and the broken line in the same diagram

i | L
i I BASE .l. + .
| 1" :
‘ EMITTER \ COLLECTOR T
p n P

+V

DISTANCE

COLLECTOR
POTENTIAL

Fig. 18. Biased transistor. The full line (b) represents the
normal d.c. negative bias on the base. The broken line (a)
shows the effect when that bias is removed and the dotted
line (c) shows what happens when the bias is increased.
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Fig. 19.
transistor.

Simple amplifier circuit using a p-n-p junction

represents the effect of increasing it. The + signs
represent free holes, most of which are in the p-layers
some of these holes, however, diffuse into the centre
layer, as is shown by the arrows. The effect of apply-
ing negative bias to the base is to decrease the adverse
potential gradient from cmitter to base, and this allows
the hole diffusion current to increase. But as we have
already seen only a small proportion of this current
actually goes to the base electrode, most of it finishing
up at the collector.

A change of base potential in the other direction
increases the potential gradient, and hence reduces the

“NATURAL" POTENTIAL LEVEL
DUE TO THERMAL EFFECT |

emitter current. In effect, therefore, the change of base
potential has much more effect upon the emitter-col-
lector current than upon the base current. Since, too,
the base-collector junction is back-biased and there-
fore of high resistance, the change of current through
it causes a large change of potential across it. A small
change of power input to the base thus causes a large
change of power output from the collector. In other
words there is amplification.

The current amplification ratio » may be defined as
the ratio of the change of collector current to the
change of base current*. This factor may be very
high, particularly if the base layer is very thin. The
thinner it is the greater the factor 2 becomes.

A fact which enhances the power gain is that the
emitter-base junction is working in a forward-biased
state. Its resistance is therefore low so that the power
dissipated by the small base current is made still less.
This means that the power gain may be considerably
greater than the current gain.

An example shows this fact clearly. Fig. 19 shows
a possible circuit for a junction transistor. If we
assume that the resistance of the emitter-base junction
is 500 ohms and that the collector-base junction is
20,000 ohms (not unusual figures), that @, is 50, and
that the transistor is connected to a load of 20,000
ohms, then the power taken
from the generator is I’
x 500 watts and that given

| ] % . ] N 2
+yh | } , oAt | to the load is I.? x 20,000
: [ % ’ I v\\‘\’(‘& o \ watts. (I, and I, represent
‘ | | <85 alternating currents.) But
L B 1> | since 2, — 50, I, 50 1,
{

BALLS REPRESENTING |

HOLES IN A STATE (F

RANDOM MOTION DUE ~.
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N

0
MED UM
SPEED
FAST a
! A
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Fig. 20. Potential levels throughout the
crystal represented by surfaces, the verti-
cal dimension representing potential. In
each case the unbiased potential levels
for thermal equilibrium are drawn in gs a
broken line and marked AB. Diagram (a)
shows the effect of a wide intermediate
layer.  The probable paths of the holes
are shown and it can be seen that most of
them are likely to end up at the base elec-
trode. Diagram (b) shows the effect of a
narrow layer. In this case the chance of a
ball (representing a hole) arriving at the
base electrode is quite small. Most, even
slow ones which are able to surmount the
gradient, fall over to the collector.
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* It is also defined as the ratio
of the change of collector current
to the change of emitter current,
and the possibility of confusion
exists. This may be avoided by
using the suffixes ‘““cb > or “ce ”
to denote either collector-base
ratio or collector-emitter ratio, oce

/ is always less than unity, whereas
5 b may be quite large: which
factor is used depends upon the
type of circuit.
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Power out (50 x I.,)* x 20,000 -
—Ir x0T 100,00

= 50db

This simple calculation neglects the effect of feed-
back due to the generator internal impedance and to
the common internal impedance of the transistor, and
is given only as an indication of the order of gain to be
expected.  The detailed effects and capabilities of
transistors in conjunction with their circuits do not
come within the scope of the title of this article.

Now that a general idea of the working of a junc-
tion transistor has been given, it is possible to examine
the reasons for the base potential having so marked an
effect on the collector current. This is best done with
a pictorial representation of a surface, the height of
which is made to be equivalent to the potential in
different portions of the crystal. This surface could
be constructed as a mechanical model, using a
flexible membrane supported on a solid structure.

Fig. 20 shows such a surface; the vertical dimension
represents voltage and the horizontal dimensions repre-
sent the length and breadth of the crystal. The
“spout ” representing the base electrode can be moved
up and down and this causes the whole “potential ”
surface of the n-layer to rise and fall. Being flexible
the surface becomes slightly convex or concave as the
spout forces it to rise above or be pushed below its
natural level. Its natural level is shown dotted and
marked AB, and represents the equilibrium state of
the unbiased crystal. Fig. 21 shows a possible poten-
tial gradient within the intermediate n-layer illustrated
in exactly the same way as contours on a map indicate
height.

The emitter-base junction is forward biased for
amplification of an a.c. signal, so that in our pictorial
analogy the base “platform” is concave. This is
shown in Fig. 20. In the emitter part of the crystal
the holes are rushing about in a random way due to
thermal agitation and the faster ones are able to
surmount the slope up to the base region. The dotted
lines in Fig. 20(a) show possible paths of fast holes
over a wide layer. It will be seen that most of them
are likely to end up ar the base electrode, only the
fastest being able to get up to and over the edge of
the precipice into the collector region.

But this is not the whole picture. It is complicated
by the fact that the probable length of path which a
hole can traverse without deflection or collision is
quite short. The effect of the base region being wider
than this “diffusion length ™t is to make it rather
more likely for the holes to finish up at the base
electrode.

For a narrow layer, however, the story is quite
different. The platform is so narrow that the effect
of the slight gradient towards the base electrode is
almost negligible, and any hole having the energy to
surmount the first gradient can scarcely avoid falling
over the edge of steeper gradient the other side. In
addition, if the width of the layer is less than the
diffusion length, as is just possible, the collision effect
is much less likely and the majority of holes are able
to cross the platform without interference. The diffu-
sion length may be in the region of 1 mm while the
thickness of the layer can be less than this. In any
case, provided that the width is not very much greater
than the diffusion length a fair proportion of the
emitter current still goes to the collector.

t Those with some knowledge of the kinetic theory of gases will
realize the similarity of the ‘‘ diffusion length ” with * mean free
path.”

Power in
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Fig. 21. Potential *‘ contours’’ in a crystal layer biased
negatively when the natural potential level is assumed to
be positive.
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Fig. 22. Biasing circuit
and potential gradient
curve for the n-p-n
transistor.

The width of the layer is thus a critical factor in
deciding the intrinsic gain of a transistor. Control
of the width of this layer to such very small dimen-
stions is one of the most difficult problems which
manufacturers have to solve.

In this pictorial analogy the generation current of
holes and electrons within the n-type layer has been
left out of the argument, but it can be included
without invalidating it. It represents a steady flow of
holes from the base to both collector and emitter, and
provided that the gradient on both sides falls away
it does not matter by how much. The effect of an
a.c. signal on the base is, therefore, not interfered with
by a steady d.c. flowing from base to both the other
electrodes. It will be clear that the a.c. must not be
too large if distortion is to be avoided.

It is as well to remember that any pictorial analogy
is somewhat crude and cannot explain all the effects.
It cannot, for example, deal with both hole and
electron behaviour at the same time. But provided
that sts limitations are realized it can be helpful for
an elementary understanding.

The n-p-n junction operates in very much the same
way as p-n-p, except that it must be oppositely biased.
As Fig. 22 shows, the potential gradient diagram is
like that of Fig. 18, except that the polarity of the
vertical axes is reversed. What was said of the
behaviour of holes in the p-n-p transistor now applies
to free electrons. In the n-p-n transistor then, the
amplifying action is explained wholly in terms of free
electrons.

The amplifying action may be summed up gener-
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EMITTER COLLECTOR
P-TYPE
7 MATERIAL
/ Fig. 23. Sketch of a
// point transistor. In prac-
e T4 tice the emitter and
collector electrodes are
N-TYPE CRYSTAL very close together.
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Fig. 24. A surface representing potential levels in the point
transistor. Provided that the points are very close together
the ** barrier ** between the emitter and collector is some-
what lower than the general potential level of the base as a
whole. This makes it more likely for most of the emitter
current to find its way to the collector.

ally by imagining the base layer to be a barrier separ-
ating the two different levels of emitter and collector,
the height of which is varied by the signal. The free
electrons or holes in the emitter (electrons if n-p-n;
holes if p-n-p) are swirling about in a state of violent
agitation. The rate at which they spill over the barrier
is dependent on its height. When it is low they spill
over in great quantities; when high only a few can
manage it—the fast ones. The signal, therefore, in
controlling the height of the barrier, effectively con-
trols the collector current, and in doing so consumes
only a fraction of the power which can be dissipated
by the collector circuit. Thus there is power gain,
and amplification is then possible.

Point Transistors

Junction transistors have been explained first because
point transistors operate in exactly the same way,
though constructed and formed differently. Fig. 23
shows a diagram of a point transistor. The two points,
which are the emitter and collector, are close together,
being usually only a few thousandths of an inch
apart. It is possible to construct such a transistor
from a germanium diode by placing a third electrode
close to the original contact. If a suitable spot is
found it then acts as a transistor.
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In the commercial preduction the transistor is
“formed,” and this process produces a small hemi-
sphere of p-type material around each point in an
n-type crystal. This is indicated in the diagram by
the dotted lines. Thus there are junctions between
the different materials exactly as in the previous case.
The difference here is that the junction areas are small
and the effective part of them even smaller, for only
those portions which arc very close have an effective
transistor action. It will, therefore, be realized that
the power handling capacity of the point transistor
is very much less than that of the junction type.

Fig. 24 shows a three-dimensional representation
for the point transistor similar to that in Fig. 20 for
the junction type. The action takes place mostly
within the area represented by the dotted rectangle
ABCD, the rest of the crystal being unnecessary. This
is in effect a junction transistor in miniature.
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Consol” Beacon Receiver

THE introduction of a compact receiver - designed
especially for receiving the “Consol ” radio beacons in
small ships focuses attention on a long-range navigational
aid of which little has been heard recently. One advan-
tage of this system is that it can be utilized by seafaring
people unskilled in operating radio equipment, and in the
case of this new set its operation is further simplified by
employing pre-set station selection.

Consol beacons radiate rotating patterns of dots, dashes
and equi-signal areas and taking a bearing merely resolves
itself into counting the dots and dashes that precede the
arrival of the continuous note signal. Charts then give
the exact bearing, but it requires at least two stations,
suitably positioned on land, to provide a position or “ fix.”
The two giving coverage over home waters generally are
Bush Mills in Northern Ireland and Stavanger in Norway.
The range of a beacon is about 1,000 miles over sea and
700 miles over land in daylight and about half as far
again at night. Consol is a c.w. beacon and operates in
the 250-500-kc/s beacon band.

In the receiver developed by The Great Grimsby Coal,
Salt and Tanning Co., Fish Dock, Grimsby, for fitting
in a number of the smaller North Sea fishing craft, there
are two r.f. stages, a detector/oscillator, one audio
amplifier and an output tetrode embodying an audio filter.

The received c.w. signal is heterodyned by the internal
oscillator and the beat note is heard in a pair of head-
phones. Alternatively, the signals can be read visually on
a built-in milliammeter.

To meet the requirements of smaller ships the receiver
is normally operated from a 12- or 24-volt d.c. supply by
means of a rotary converter, but it can be supplied for
other operating voltages if necessary. Apart from its use
in fishing craft, it would seem to be well suited for use in
private yachts and motor cruisers requiring an easy-to-
operate navigational aid in the waters around these
islands. The overall size of the receiver is only 13 x 9
%x 9in. A 50- to 60-ft aerial, which should have as much
of its length as possible vertical, is required for best
results.

Information on the method of obtaining a “fix” with
the Consol beacons is given in Section VI of the “ Com-
plete Weekly Edition of Admiralty Notices to Mariners ”
and also in the 1953 edition of the “ Admiralty List of
Radio Signals.”
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Recovering Hidden Nignals

Use of Correlation Techniques

By JAMES FRANKLIN

ONE of the latest methods of analysing electrical
signals—or indeed variations in time of almost any
kind—is by means of a somewhat fearsome-sounding
thing called the “correlation function.” Actually it
was invented by G. I. Taylor as long ago as 1920,
but only recently has it come into real prominence
and been used in a practical sort of way. This is
probably due to the current interest in information
theory and the modern habit of looking at signals in
terms of statistics and probabilities. The correlation
function is, in fact, a statistical property of a signal,
and it means exactly what it says. It measures the
extent by which one part of a signal is proportionately
related to an earlier part—or, alternatively, the
extent by which one signal is related to another signal.
For example, if the sig-

nal (or time function)

consists of completely

random variations, like

noise, there is practically W,
no correlation between

of the signals or time functions and perform a series
of calculations on them. This is extremely laborious,
however, and most people nowadays use an analogue
computor to do the job. If the analogue computor
can be made to work almost instantaneously it is
possible to do away with the tabulation and feed the
signal or time function into it directly. The answer,
however, still comes out in the form of a slowly plotted
graph. A device which responds in a completely in-
stantaneous way to correlation in a signal is the corre-
lation detector. This has been used in radar receivers,
and it gives a steady output proportional to the power
of the periodic component, rather as an a.m. detector
in a conventional receiver gives an output proportional
to the amplitude of an incoming carrier wave.

When correlation
y(t-7) measurements are made
to find the degree of re-
lationship between pre-

one part of it and
another. One cannot R
say that the present fluc- t\l"'
tuations are in any way
controlled by or related
to those which have
occurred earlier. But if
the signal is periodic in
nature, like a sine wave,
there is a very strong
relationship between present and past variations.
There is, in fact, a definite law connecting them, and
what happens at the present moment is completely
controlled by what has happened previously.

This measure of correlation is obviously of great
value in making predictions. From a knowledge of
how present variations in some physical phenomenon
are related to ecarlier variations one can guess with a
fair degree of certainty what will happen in the future.
We all tend to use this principle intuitively for pre-
dicting the weather, and, in fact, metcorologists do
the same thing, but more precisely on a numerical
basis, by deriving the correlation function from data
on graphs which record such things as temperature
and humidity variations.

In the communication field, however, the main use
of the correlation function is in analysing signals to
detect periodic components which may be heavily
masked by random variations or noise. If one has a
signal which appears on the surface to be all random
noise, but one suspects that a certain periodic com-
ponent is present, then the correlarion function will
either confirm or deny that suspicion. Actually, the
degree of correlation turns out to be a measure of
the power of the periodic component.

But how does one perform the measurement of
correlation in practice? One way is to tabulate values

N\’

Fig. 1.

present values of x(t).
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TIME LAG (T)

Two signals with a delay time r between them.
As y(t—) is actually a delayed version of x(t), a comparison
of values at any point is, in effect, a comparison of past and

x(9 e \ sent and past values of

s \ one particular signal,

S ‘\\ the result is known as
SN the  “auto-correlation

function.”  When the
measurements are made
between two different
signals which may be
related it is the “cross-
correlation  function”

that is being investi-

gated. Thus, in prac-
tice, an “auto-correlation detector” is a device in
which the incoming signal is compared with a slightly
delayed version of itself, while in a “ cross-correlation
detector ” the incoming signal is compared with a
separate locally generated signal which is arranged to
have the same frequency as the wanted periodic com-
ponent.

In the minds of most people the idea of correlation
is rather vague and imprecise. = We recognize the
relationship between things of similar pattern or form
by an intuitive process and we are not very conscious
of the mechanism by which this similarity is detected.
It is therefore rather difficult to understand how
correlation between physical variables can actually
be measured in numerical terms. As was mentioned
above, the correlation function is a measure of the
extent by which the value of a signal at a time ¢ is
proportional to the value of another signal at an earlier
time, t-r. Fig. 1 shows two such signals, x(z) and
y(t-7). They can be entirely separate signals, or, as
appears from the diagram, y(t-7) can be simply a
delayed version of x(t), which enables the correlation
to be found between some present value at time t and
a previous value at time t-r of the same waveform.
In what follows the symbol x will be used to denote
the instantaneous value of x(¢) at some arbitrary instant
of time while y will denote the value of y(z-7) at that

It
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same instant and therefore corresponds to the value
of signal x(1) at a ume earlier by . The question is
then: to what extent is x(1) proportional to y(t-7), as
distinct from being affected by other possible com-
ponents?

One way of considering the matter is this. If x(r)
is really to some extent proportional to y(t-7), when x
is large the more likely it is to be related to large
values of y than to be the result of other causes not
connected with y(z-7). At the same time, if y is
large it is more likely to be associated with a large
value of x than if it is small. Thus the two wave-
forms have a greater probability of being related
when x and y are both large together than when x
is large and y is small, or when y is large and x 1s

+

0-5A 1A I'5A

CORRELATION
=)

{
T

TIME LAG (T) —

(2) (b)

Fig. 2. At (a)is a sine wave showing possible time lag inter-
vals for auto-correlation, while (b) is the associated auto-
correlogram plotted with the time lag in terms of the sine
wave period A,
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+
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Fig. 3. At (a) is a square wave and at (b) is its auto-
correlogram.
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Fig. 4. Another example of auto-correlation, showing a
sawtooth waveform at (a) and its auto-correlogram at (b).
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Fig. 5. Auto-correlogram of a speech waveform produced
by a male speaker saying ‘‘ ee "’ as in ‘‘ feed.”” The two
main periodicities are at 250 c¢/s and 3.5 kc/s.
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small. When they are both small one can draw no
conclusions.

Thus, one can say that the correlation at any single
point is proportional to the product of x and y, which
is only large and positive when both x and y are large
(either positive or necgative) together. It is necessary,
however, to take the average of a large number of
such products to be able to decide the degree of
correlation between the complete waveforms. Thus
the correlation function finally turns out to be the
average of the product x(1).y(t-7), and it is expressed
mathematically as

r+T

1
— . -7
>T | _:(t) y(t—r) de
In principle the averaging should be performed over
all time, but in practice it is only necessary for the
averaging time to be large compared with the period
of the slowest variations in x(t) and y(t-v) or lowest
frequency components.

When expressed in this way the value of the corre-
lation function is obviously affected by the amplitude
of either of the two signals, although the form of the
relationship between x and y is not changed. It would
clearly be better to express the function in a form
which depends only on the shape of x(¢) and y(1) and
not on the amplitude of either signal. Correlation
between many different types of signal could then be
measured on the same scale. This can, in fact, be done
by replacing x(r) and y(t—7) in the formula by the
ratios x(t)/4/% and y(1-7)/4/¥?% in other words,
by dividing both signals by their r.m.s. values. The
result is then known as the “normalized correlation
function” and its values always lie between the limits
—1and +1. If the normalized value is +1 then y(z-7)
is exactly proportional to x(¢). If it is —1 then v(i-7) is
proportional to —x(r). If the normalized value is zero,
there is no linear relationship between x(¢) and y(z-+
for that value of = or time lag.

The extent of the time lag is, of course, important in
determining the correlation values, and to get a com-
plete picture or “ correlogram ” the measurements have
to be made with a large number of values of . For
example, supposing we are finding the auto-correla-
tion function of the sine wave in Fig. 2 (a), the time
lag 7, will clearly give maximum correlation (+1)
because it corresponds to the period of the sine
wave. A time lag of cither 7, or 7., however, will give
maximum negative correlation (—1) because here the
points compared are 180° out of phase.

If the amount of correlation (ir normalized values)
is plotted for a large number of different values of
time lag 7 the result comes out as shown in Fig. 2(b)
which is the “auto-correlogram.” It can be seen that
the auto-correlogram is a sine wave like the original
signal, and, in fact, it is a general rule that where"the
signal is periodic the correlogram is t0oo. Some other
examples of signals with their auto-correlograms are
shown at Figs. 3 and 4. It will be noted that where
the time lag 7 is zero the signal is being compared with
itself, so that obviously the correlation must be a
maximum.

When the auto-correlation function is measured for
more complex signals, but which contain various
periodic components, the result is usually something
like Fig. 5, which shows an analysis of an audio signal
produced by the continuous sound “ee” as spoken by
aman. From this auto-correlogram it is possible to do
a frequency analysis. It will be noticed, for example,
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RECORDING HEAD

TAPE
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PLAYBACK
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y(t-7) x(t)
MULTIPLIER

\’x(t) y(t-7)

INTEGRATOR

Y[ x(t) y(t-m) dt

RECORDING
METER

Fig. 6. Simplified schematic of an auto-correlation analogue
computor using a magnetic tape system to obtain the neces-
sary time lags. The recording meter prints the values of
successive integrals (one for each time lag) as a series of
vertical lines of varying height.
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Fig. 7. Example of detecting a periodic signal in noise by
means of an auto-correlation computor. At (a) is the signal
while (b) is the noise and (c) the mixture of signal and noise.
The auto-correlogram, indicating the periodicity, is shown at
(d), the line heights being proportional to the values of
successive integrals as the time lag T increases in steps along
the horizontal axis. (Courtesy E.E.G. Journal.)
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Fig. 8. Block diagram of an auto-correlation detector.
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that the principal maxima are produced with a time
lag, 7, of 4 milliseconds, and this period corresponds
to a frequency of 250c/s. One might argue that
this type of measurement does not give any more in-
formation than an ordinary spectrum analysis, which is
quite true. The form of presentation does, however,
bring out the less obvious relationships and periodici-
ties which would not be shown up by other means.
For this reason correlation techniques have been used
on complex signals such as speech waveforms, tele-
vision signals and electrical brain rhythms in an effort
to discover any significant relationships which are not
normally apparent.

It was mentioned earlier that an analogue computor
could be used to calculate the correlation function
automatically. One example of such a device is shown
in Fig. 6 in very simplified form. Supposing we are
concerned with auto-correlation for the moment, the
necessary delayed version of the signal is obtained by
recording the waveform on magnetic tape and then
taking it off by two playback heads, one displaced
slightly from the other. The first head to encounter
the signal then gives x(¢) while the second one gives
the delayed version y(¢-7). These two signals are multi-
plied by an electronic circuit to give x(t).y(t-r) and
finally integrated by another circuit to give [x(z)
(-7)de. The time lag r is varied in steps by an auto-
matic mechanism which alters the distance between
the playback heads for each successive revolution of
the tape, and for each particular value of 7 the value
of the averaged product is plotted by a recording
meter.

With cross-correlation between two separate signals
it is necessary to use two recording heads, one for each
signal, working on adjacent tracks on the tape. The
two pick-up heads are similarly arranged with one on
each track.

As was mentioned earlier, one of the important
applications of correlation techniques is in recovering
signals from noisy backgrounds. Fig. 7 is an example
of what can be done in this direction with an auto-cor-
relation computor (such as in Fig. 6) indicating the
periodicity by its plotted measurements. The
original periodic signal is shown at (a) while (b) is the
noise—very much greater in amplitude—and (c) is the
mixture of signal and noise. It is almost impossible to
detect the presence of the signal in (c) by ordinary
methods, but the auto-correlation computor gives the
result of (d). This shows that the periodic component
has been correlated but the random fluctuations of the
noise have not. Thus the auto-correlation computor
operates in the time domain to achieve a result that
only an extremely narrow-bandwidth filter could give
in the frequency domain, and in certain applications
this can be a definite advantage. Moreover, the com-
putor is not restricted to working at one particular
signal frequency whereas the filter is.

For producing an instantaneous output signal there
is (as was mentioned above) another device—the
correlation detector. A typical arrangement for one
working on the auto-correlation principle is shown in
Fig. 8. From the if. amplifier of the receiver two
identical output signals are obtained, one of them
being passed through a delay line. The i.f. signal and
its delayed version are then applied to the two grids
of a multiplying valve, which gives an output propor-
tional to the product. This is then integrated in a
capacitor over a sampling interval which is short com-
pared with one half-cycle of the highest modulation
frequency but long compared with the carrier fre-
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quency. The capacitor is discharged at the end of
each sampling interval, so the waveform across it
consists of a series of sawteeth rising to different
amplitudes—which represent successive integrations
corresponding to the lines of varying height in Fig. 7
(d). The sawteeth are then passed through a filter
and the original modulating frequency is recovered.

The auto-correlation function is often quoted as
being “the Fourier transform of the power spectrum.”
This means that if one does a frequency analysis of
%(r) and the normalized correlation function one finds
that they both have exactly the same frequency com-
ponents, but that the amplitudes of the components
of the correlation function are proportional to the
power of the corresponding components of x(t), that
is, proportional to the squares of the amplitudes. One
might expect from this that it would be no easier to
frequency analyse a signal from the correlation func-
tion than from x(t) itself, but it is easier in fact because
in x(t) the frequency components have widely differing
phase relationships, whereas in the normalized corre-
lation function they are all in phase when 7=0.

To end on a practical note, one interesting example

Commercial

Band I/Band III Television Aerials, for chimney mounting,
with both aerials consisting of a dipole and reflector and
feeding into a single 70-() downlead. Performance figures
given on a leaflet from Wolsey Television, 43-45, Knight's
Hill, West Norwood, London, S.E.27. Also a leaflet discus-
sing the reception problems created by Band-III stations
which are not co-sited with Band-I stations.

R.F. Cables; coaxial solid and air-spaced types for general
purposes and various types of twin and coaxial for television
feeders and transmission lines. Tables of characteristics in
an illustrated catalogue from W. T. Henley’s Telegraph Works
Company, 51-53, Hatton Garden, London, E.C.1.

Coil-winding Bobbins of synthetic resin-bonded paper for
use with standard laminations and “C” type cores. Booklet
giving types, dimensions and prices from Associated Electronic
Engineers, Dalston Gardens, Stanmore, Middlesex.

« Silver Plating,” a booklet describing in a practical manner
the various processes involved in preparing the work, plating
and finishing, from Johnson, Matthey & Co., Hatton Garden,
London, E.C.1.

Carbonyl Iron DPowders; their properties, manufacture.
testing and use in magnetic cores and waveguides described
in a well-produced illustrated booklet from The Mond Nickel
Company, Sunderland House, Curzon Street, London, W.1.

Sonic and Ultrasonic Testing. Determination of elasticity,
compressive strength and porosity of materials and detection
of flaws; methods and electronic equipment described in a
booklet from A. E. Cawkell, 6-7, Victory Arcade, The
Broadway, Southall, Middlesex.

Miniature Stud Switches (Painton Winkler), one- to four-
pole and one to six banks operated from common shaft.
Various numbers of positions are available up to 29 and
the action can be make-before-break or break-before-make.
Leaflet from Painton & Co., Kingsthorpe, Northampton.

Miniature Transistor Transformers; a range of two input,
one output and two interstage types, all measuring (in
Mumetal screening cans) 3inXin X g§in. Leaflet giving
impedance ratios, d.c. resistances and frequency responses
from John Bell & Croyden, 117, High Street, Oxford.

Audio Amplifier with output power of 25 watts and fre-
quency response of + 1db between 10c/s and 100kc/s. Dis-
tortion at 26 watts output less than 0.2 per cent. Specification
and test report from Southampton University on a leaflet from
Cape Electrophonics, 43-45, Shirley High Street, Southampton.

Printed Circuit Preservative. A liquid which can be sprayed
or brushed on to printed circuits to prevent oxidation during
storage and also to act as a flux for dip soldering. Descrip-
tive leaflet from Multicore Solders, Multicore Works, Hemel
Hempstead, Herts.
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of correlation techniques being applied to industrial
purposes occurs in the textile industry. An auto-cor-
relogram computor has been developed by the British
Rayon Research Association for analysing periodic
components in the irregularities which occur in the
cross-section of yarn. These periodic components can
produce highly objectionable patterning in a fabric
when it is woven at cloth widths bearing some relation-
ship to the wavelength of the component. In order to
characterize the yarn output from a set of spindles it is
necessary to take a large number of yarn samples, so a
comparatively cheap computor is needed to analyse
the output signal from a yarn irregularity measuring
instrument in as short a time as possible.

The computor used actually works on the principle
shown in Fig. 6. The electrical signal corresponding
to the variations in yarn cross-section is obtained from
a Fielden-Walker yarn-irregularity tester, and is
recorded on the tape in the form of frequency varia-
tions. Two demodulators following the playback heads
then convert the frequency variations back into ampli-
tude variations before they are applied to the comput-
ing circuits.

Literature

. Anti-corrision Bolts; made of Monel zlloy to prevent corro-
sion of threads under nuts. Mentioned in a bulletin “ Wiggin
Nickel Alloys” from Henry Wiggin & Co., Wiggin Street,
Birmingham, 16.

Silicone Insulated Transformers (power types) with resist-
ance to fire and moisture. There is little change in the di-
electric strength of the insulant over a period of time at
temperatures in the 200-2350°C range. Brochure from
Brentford Transformers, Kidbrooke Park Road, Kidbrooke
London, S.E.3. ’

'Point-to-point Communications Station consisting of trans-
mitter and receiver working on frequencies between 1.6 and
14 Mc/s. The 60-watt transmitter is a crystal-controlled, four-
channel type with push-button channel selection, and the
receiver also has four pre-set crystal controlled channels.
Leaflet from Pye Telecommunications, Newmarket Road,
Cambridge.

Portable Wheatstone Bridge with measuring range of 0.01(}
to 1MQ, using internal battery and galvanometer, and an
accuracy of +0.10. Leaflet from the Croydon Precision
Instrument Co., 116, Windmill Road, Croydon, Surrey.

Solderless Connections; a system for attaching tags, pins and
other connectors to wires and cables by a crimping process.
Booklet describing the process and various crimping tools from
The Plessey Company, Jlford, Essex.

Printed Circuits; application to various equipments such as
audio amplifiers, power supplies, television i.f. amplifiers and
filters, with notes on dip soldering, discussed in a bulletin
from The Telegraph Condenser Co., Special Products Division,
North Acton, London, W.3.

Wide-range Oscilloscope (for testing advanced equipment)
with provision for incorporating sub-units for specialized
requirements. Includes facilities for instantaneous voltage
and time measurement, sweep delay (with respect to sync) and
control of tube e.h.t. and bias, while the Y amplifier can be
switched to high gain and 9Mc/s bandwidth or low gain and
25Mc/s width. Leaflet from E.M.I. Factories, Hayes,
Middlesex.
~ Combined Television Tester, covering Bands I and III and
incorporating a pattern generator, wobbulator, a.m. signal
generator, 1.f. oscillator, oscilloscope, e.h.t. voltmeter and
a.c. and d.c. valve voltmeter. Portable instrument measuring
15%in x 9%in x 83in and weighing 25Ib described in a leaflet
from Airmec, High Wycombe, Bucks.

Airfield Radio Communications, for traffic control, and pub-
lic address equipment; their application described briefly in
an illustrated booklet “ Airport Electrification” from The
(“‘E/e?:egal Electric Company, Magnet House, Kingsway, l.ondon,
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Direct-Reading
Capacitance Tester

Range 10pI° to 1,000 I with Insulation

Resistance 0.3 to 2,000 Mg

By O. E. DZIERZYNSKI

THE conventional method of measuring capacitance
is to compare the unknown with a standard in a
bridge circuit. The method is accurate and provides
a wide range of measurement. It is simple and
inexpensive. When large numbers of capacitors of
different values require checking, however, the time
taken in setting and balancing the bridge is a dis-
advantage, and a direct-reading method is much to
be preferred.

The instrument to be described, gives direct read-
ings of capacitance on a moving-coil milliammeter.
The scale is linear (1 to 10) and gives readings from
10pF to 1,000 #F in eight decades. Insulation tests
can also be carried out at voltages close, in most
cases, to the rated working voltages of the capacitors.
Three overlapping ranges give direct readings of
resistance from 2,000 M to 0.3 M(? the scale calibra-
tion law is similar to that of the conventional
ohmmeter.

Capacitance Circuit.—The basic circuit for measur-
ing capacitance is given in Fig. 1. A 50-c/s source
drives a current through C; and R in series. Provided
that the reactance of C, is at least 10 times greater
than R, the current is almost proportional to the
value of C; when decreasing from Cymax to the
Cymax.

10
The voltage developed across R will be

V:—IR%V.,/l R = VRwC
| «C
As V (as will be discussed later) is of the order of
a fraction of a volt, amplifier A is necessary between
V and the linear-scale a.c. instrument. Consequently,
the reading of the instrument is V, = &V, R2afC,
where k is the gain of amplifier A.

In the above formula k, V,, R and f are constant,
hence instrument readings in a.c. volts are proportional
to the capacity C. An important fact to emphasize

minimum value

Fig. . Basic circuit for

capacitance measurement.
P il MAINS

$0 /s Vo

A

Direct-reading capacitance and insulation meter made by
Sargrove Electronics Ltd.

here is, that the voltage V, must be sinusoidal, and
the maximum permissible distortion should be less
than 59,.

Capacitance Ranges.—From the last formula, the
capacitance reading can be expressed as:

= VI -
A

The values of k and V, are normally constant,
irrespective of range (with the exception of highest
and lowest range—see later in text), the frequency
(50c/s) is constant; so the range of the instrument
can be varied only by the value of R.

On the second range (100-1,000 pF) the impedance
of the capacitance under test varies from about 3 to
30 MQ, so the resistance R should be of the order
of 300k{). For the following five ranges (0.001-
0.01#F, 0.01-01xF, 0.1-1xF, 1-10uF and 10-100xF)
the value of R is successively divided by 10 for each
range.

The input voltage V, was chosen to give a maxi-
mum voltage across R of 250mV. The output meter
gave full-scale deflection for 25 volts a.c. input, so
the required gain in the amplifier was 100. This
could be comfortably provided by an ECC81 double
triode connected as an R-C coupled cascade amplifier
with negative feedback (Fig. 2).

The highest range (100-1,000:F), which is used
primarily for electrolytic condensers, must be given
separate treatment. The impedance of 1,000-xF at
50 c/s is about 3 ohms, and with the standard input
a current of the order of 1 ampere would flow, with
detrimental results not only to the condenser, but
to the stability of the input voltage. The value of R
is therefore reduced on this range. In practice the

C

Cx

! AMPLIFIER
R v A \f A
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Fig. 2.

use of raw a.c. for testing electrolytics proved to. be
quite successful.

On the first range (10-100pF), the impedance of the
condensers under test arc of a very high order
(approximately 300-30 MQ respectively) and resistor
R should be 2MQ. For practical reasons (hum
pick-up, stray capacitances, etc.) it is advisable to
keep R as low as possible. Consequently, on this
range V, was increased 10 times with R remaining
the same as in the 100-1,000 pF range.

Amplifier.—Thke R-C coupled amplifier incor-
porates negative feedback derived from the secondary
of the output transformer and applied through r to
the cathode of the first stage. Part of resistor r is
variable and in this way it is possible to control the
gain of the amplifier. This control is used only when
the calibration of the instrument is being checked.

The amplifier—owing to considerable negative
feedback (approximately 10 db) has good stability
and the principal reason to introduce control of gain
is to compensate for the effects of mains supply volt-
age variations on the input voltage V,.

When the range switch is set to the first (calibra-
tion) position, the standard condenser C, (0.001xF)
combined with resistor R, (of the same value as R on
the range 100-1,000 pF) is connected in the normal
way for capacity measurement. Exactly full-scale
deflection should be then obtained, and if not, resis-
tance r controlling the gain of the amplifier must be
adjusted accordingly.

Accuracy.—In general this should be better than
59 with good and medium quality condensers. Con-
densers with excessive leakage should give higher
readings for capacity, as the eflective impedance
would fall and larger currents would appear in
resistor R. To keep readings correct on range 10-
100 pF requires not only good internal insulation of
condenser, but also that outside dirt, and particularly
moisture around the terminals and on the body of
the condenser, should be reduced to the minimum. A
series of tests and measurements has been carried
out on this subject and the results obtained are sum-
marized in Fig. 3. Assuming that errors should not
exceed 5%, values of maximum permissible leakage
have .been determined, depending on the value of
capacity.

This curve shows that leakage in the very great
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Capacitance range switching and amplifier circuit.

majority of tested condensers would not affect the
capacity reading. The normal insulation resistance
of a 0.1 #F condenser, for instance, is of the order
of at least hundreds of megohms. Generally speaking,
normal insulation in the first three ranges is of the
order of 1,000 MQ and moisture and dirt on the body
of the capacitor, or poor insulation in the meter itself
are more likely to be the limiting factors.

Insulation Measurement—Fig. 4 gives a general

LEAKAGE (ML)

| S E TR | A |
| 10 100 1,000 0001 01 | 10

¥ ¥

pF uf

Fig. 3. Permissible leakage resistance for reading accuracy
up to +59 in capacitors of different values.

o—hf—
t R
l
=
-
= e 5
Fig. 4. Basic circuit for insulation test.
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idea of the circuit used in the insulation test. To the
condenser C; under test a voltage of the same order
as the rating of condenser is applied in series with
resistances R, and R;. Leakage in the condenser
would produce a voltage drop in resistor R; which
would apply a positive potential to the grid of the
valve, causing an increase of anode current, measured
by meter M (0-1 mA).

Resistor R, serves to limit this voltage drop in the
case of very low insulation or a short circuit between
the condenser terminals; also to improve the calibra-
tion law. Meter M is connected in a simple backing-
off circuit. Initial anode current is approximately
3 mA and this current is reduced to zero in the meter
by means of the 1.5-V battery. Under these condi-
tions an ECC81 valve will still work on the lincar
part of its characteristic, and, with negligible load in
the anode circuit, maximum sensitivity is obtained
(theoretically equivalent to the mutual conductance).

Insulation Ranges.—Three ranges have been em-
ployed: 2,000—30 M, 200—3 M{ and 20—0.3 MQ.
Test voltages and limiting resistance have been
chosen so that for simplicity of calibration, 2,000,
200 and 20 M on the various ranges are approxi-
mately 1/10 of full-scale deflection (same spot) and
30, 3 and 3 M arc at about 85% of f.s.d. The cali-
bration law is similar to that of an ordinary ochmmeter
with this difference, that no f.s.d. adjustment is neces-
sary (ranges arc also much more spread than in an
ohmmeter).

Owing to the fact that the current in the meter is
compensated, the initial zero indication has to be
adjusted.

When testing a condenser for insulation the initial
surge current could be quite considerable (parti-
cularly in electrolytics) and to prevent overloading the
meter, provision has been made to reduce sensitivity
10 times (while switch S remains closed).

Test voltages (according to range) are 500V, 50V
or 5V d.c.; limiting resistances range from several
megohms to a fraction of a megohm. Resistor R; is
fixed and incidentally is equal to R in capacity
measurement circuit (second range).

Insulation Precautions.—When testing high insula-
tion, particularly in the low-capacitance range, special
precautions must be taken, not only to prevent leak-
age across terminals, but also leakage from the posi-
tive terminal to carth. Leakage to earth would bypass
the tested condenser and resistor R;, decreasing the
reading considerably. Consequently the positive
terminal and associated components (such as
switches) must be very well insulated from earth
(ceramic wafers); also kept in dry, warm conditions.

The condenser itself, during the test should not be
touched, being suspended between terminals or rest-
ing on a special insulating base (see photograph).

High accuracy of insulation measurement is not
normally required, but in this system +10% can be
achieved. From time to time, using an external
standard, say 20 M, calibration should be checked,
as, if the valve emission deteriorates, readings become
high, and this cannot be compensated, as it is by
feedback in the a.c amplifier in the capacity meter.

Constructional Notes.—When developing the final
circuit and layout of components, several factors had
to be taken into consideration. Regarding the circuit
itself, switching over from insulation to capacity test
and vice versa presented the main problem. This was
solved by using an 8-way, 2-position ceramic selector
switch.

WIRELESS WORLD., MarcH 1955

In the insulation position, the first section of the
ECCS81 works as the d.c: amplifier, the second section
being disconnected.

The range switch is of the 3-way, 9-position type,
also with ceramic wafers.

Important factors when designing the mechanical
layout were:

1. Negligible hum pick-up from internal and ex-
ternal sources.

2. Low internal capacitance and good insulation
between terminals and between associated com-
ponents.

3. Compactness.

4. Necessary controls on {ront panel.

5. Easy access for servicing.

6. Layout convenient for wiring in sub-assemblies.

7. Provision for testing condensers in situ.

An interesting details in the design is that the negative
return is connected to the chassis through 0.1 «F.
Laboratory tests of residual capacity between ter-
minals gave a figure less than 0.5pF, and consequently
capacitors of the order of 1—10pF could be tested
on this equipment after extending the range by in-
creasing the parameter VR ten times with reference
to the first range (0.0001 #F f.s.d.).

The photograph shows the two switches (selector
and range), two small pre-set knobs for adjusting zero
and f.s.d. when setting for insulation and capacity
tests respectively, main switch and meter switch—tr.e
latter chiefly for use when testing electrolytic con-
densers (to prevent overloading of the meter by the
first surge). As, on the capacity test position, a.c.
voltages are exposed between the live terminals and
earth (middle terminal connected to the ncgative
return), the appropriate circuits are protected by fuses
in the event of an accidental short circuit. Fuses are
located on the underside of the case.

Compact Tape Recorder

A SINGLE tape speed of 3% in/sec has been adopted
in the new Philips “Recordergram” Model AG8105,
which, with twin tracks on 600 ft (5-inch) reels, gives
one hour’s playing time. The circuit employs a
single ECC83 double triode, followed by an EL84
which functions alternatively as output valve or h.f.
oscillator; the level indicator is the new DM71 with
“dot and line” display. There are separate volume
controls for recording and reproduction in addition
to the main function-control knob.

A crystal
microphone 1s b ; e
supplied and i
there are facilities
for using the
amplifier for disc
record reproduc-
ton.

The dimen-
sions of the case
are 132inx10in
x 7 in, the weight
is 211b and the
price £36 15s.

Philips portable tape
recorder Model
AG8105.
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Manufacturers Products

NEW EQUIPMENT AND ACCESSORIES FOR RADIO AND LELECTRONICS

Car Radio Units

AN entirely new range of car radio sets has been intro-
duced by Radiomobile to replace the units brought out
in 1950. The new sets are again made in three separate
units; a control unit, an amplifier and a loudspeaker
system. But in the new models much re-arrangement of
parts and circuit has been effected, with the result that
greater sensitivity is afforded, the clectrical link between
units offers greater freedom from external interference
and the power output is increased.

Inside of the new de luxe Radiomobile control unit, model
200X.  Note the compactness and orderly layout.

The four basic units comprise a standard radio control
unit (model 220X), containing the first three valves of a
superhet receiver, a standard amplifier with 2 valves, one
of which is a rectifier; a de luxe amplifier with 2 valves
plus a metal rectifier. The standard amplifier operates
one loudspeaker while the de luxe model gives sufficient
output for two speakers.

Push-button sclection of five stations plus free-tuning
facilities are provided by the de luxe radio control unit,
but the standard unit has free-tuning provision only. The
makers claim that the new standard model is some four
times more sensitive than the old one.

Prices of the new sets are: model 220X, £24 9s 1d;
model 200XA with standard amplifier, £30 3s or with the
de luxe amplifier (200XB) £33 10s. Inclusive of U.K.
purchase tax and loudspeaker.

The makers are S. Smith & Sons (Radiomobile), Ltd.,
Goodwood Works, North Circular Road, London, N.W.2.

“Cascap” Capacitors

RECENTLY introduced by Plessey is a
new range of miniature ceramic capaci-
tors known as “ Cascaps” for working
voltages up to 500 d.c. or 300 a.c. They
are suitable for use over a wide tempera-
ture range and are especially applicable
where precision of capacitance value is
not of primary importance.

“Cascaps” are made in two basic
types, one for purposes such as r.f. by-
passing and decoupling and the other
for use in'radio interference suppressors.

The normal types are in capacitances
ranging from 0.0005 to 0.01 «F and made &
in the form of small discs. A 0.003-uF
“Cascap” for example measures 0.5in
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only in diameter and is about tsin thick. The breakdown
voltage is 4,000d.c. and the insulation resistance of the
order of 10” ohms. In general the suppressor types
are a fraction larger than the normal variety and comply
fully with BSS613 for this class of component,

The capacitors are distinguished by their protective
coating of a specially developed green paint having very
high insulation resistance and being impervious to
moisture.

The makers are The Plessey Co. Ltd., Vicarage Lane,
Ilford, Essex.

Record Cleaning Material

THE strong electrical charges which attract dust to the
surface of vinyl long-playing records are effectively dis-
sipated by the application of minute traces of a chemical
cléaning liquid compounded by E.M.I. Sales and Service
Ltid.,, Hayes, Middlesex. To ensure that the liquid is
sparingly used it is supplied as an impregnant in a clean-
ing “cloth” of folded crepe paper which will be known
as “Emitex.” Each cloth, which costs 1s 6d, will treat
an average of 100 record sides.

A single application was found to be sufficient to dis-
perse deliberately induced charges which were strong
enough to lift the record envelope off the table. Some
curious effects were noticed during the cleaning process,
due to uneven distribution of the charge, a few particles
appearing actually to be repelled by the disc. When the
film has penetrated to the bottoms of the grooves, the
surface becomes electrically inactive and this process is
usually complete after a single playing. Thereafter the
trcatment should not require to be repeated for several
months.

The makers state that the treated surface reduces the
friction between stylus and groove by about 20 per cent.

Tape Eraser

PROVISION for erasure is often omitted from small port-
able tape recorders in the interest of battery economy, and
there are many office dictating machines using small spools
for which a separate eraser would be convenient,

To meet this demand Lecvers-Rich Equipment Ltd., 78
Hampstead Road, London, N.W.l, have introduced a
“Junior ” version of their bulk eraser in which a strong
50-c/s alternating field is used to bring the tape back to
a magnetically neutral state as the spool is rotated over an
electro-magnet in the base. The new model is designed to
take spools up to 5in diameter and can be operated from
any a.c. lighting point (consumption approximately 1.5 A
at 200-250 V). The price is £6 Ss.

Plessey * Cascap ™" miniature ceramic capacitors and (right) Leevers-Rich
bulk eraser for small magnetic tape reels.
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TWO-VALVE SUPERHET

Simplicity and FEconomy Without

Sacrifice of Performance

lN the design of a new type radio receiver, the
designer has many problems to overcome, possibly
most important of all being the total cost of the
finished product. To-day the cheapest domestic
receiver available on the open market resolves itself
into the popular tr.f. type. This receiver, which no
doubt justly fulfills its obligations in sensitivity,
invariably falls by the way when judged from the
aspects of selectivity and ease of manipulation. It is
for this reason then that the standard four- or five-
valve superhet receiver with all the advantages of
selectivity and sensitivity is generally favoured. How-
cver, the cost of this type usually exceeds that of the
trf. receiver. With ecconomy the overriding factor
the author decided to combine some of the advan-
tages of both the tr.f. and superheterodyne receiver
principles.

Inspection of the circuit reveals that two valves
only arc used, a 12AH8 triode-heptode as frequency
changer and an ECL80 triode-pentode as detector and
audio amplifier. [t will be noticed that the normal
conventional i.f. amplifier has been omitted, the if.
output being fed directly into the triode section of the
ECL80 which is acting as a leaky grid detector, tuned
to the if. frequency by L.C,.

To overcome the obvious loss in gain due to the
omission of an if. amplifier stage, regeneration is
applied to the grid detector by L,C,, the amount of
feed-back being adjusted by C,. The adjustment of

By R. C. LEVER*

this circuit certainly goes a long way to overcome loss
of gain and at the same time the selectivity can be
made very sharp, again depending on the amount of
feed-back. However, it was found that the receiver
was still below par as far as sensitivity was concerned
and it was decided to look further into this matter.

It is possible to use controlled regeneration in 2
frequency converter stage to give improved gain,
image rejection and signal-to-noise ratio. It will be
seen that the screen by-pass condenser, C., is returned
to ground through the 0.015-¢F condenser C,. The
signal-frequency voltage from the screen circuit
developed across C, is injected into the grid circuit
in the correct phase to give positive feed-back at
signal frequencies.

Regeneration obtained with this arrangement is
proportional to the reactance of C, and is, therefore,
inversely proportional to frequency. An improvement
of about 4db in sensitivity and image ratio and 2db
in signal-to-noise ratio is obtained at the low fre-
quency end of the broadcast band. At the high fre-
quency end of the band these figures do not hold
good but considerable and useful gain is still experi-
enced. C, has a critical value; a reduction in its value
will result in possible self oscillation of the mixer at
the lower frequencies, and conversely if C, is in-
creased the overall regeneration is reduced, resulting

* The Trevor-Johnstene Co., L.id.
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Circuit diagram of the 2-valve Superheterodyne receiver described in the text.

experimentally,
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Cs is a small capacitor to be found
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in loss of gain. The value of C, (0.015 uF) seems to
be the best choice for operation on the medium-wave
band; it will have to be increased if the receiver is
intended to be used on long waves.

Regeneration always has the disadvantages that
variations in gain, e.g., with different valves, are
emphasized, but this need not be serious so long as
moderate amounts of regeneration are used, sufficient,
for instance, to give an improvement of the order
outlined above.

The aerial, oscillator coils and i.f. transformer are
standard types; in the original receiver Osmor coils
were used very successfully, their type QA8 as aerial
coil and QO8 as oscillator. For the detector coils
L;L;, an Osmor long-wave coil type QAl2 is used,
the iron dust core being removed and the normal
aerial coupling coil included in the grid circuit, and
the normal grid winding used as the feed-back coil.
This arrangement produces the smoothest controll-
able regeneration, with the grid circuit tuning nicely
between 450 and 480 ke/s.

BOOKS

Mass Spectrometry by A. J. B. Robertson, M.A., Ph.D.
Introduction to the method of analysis in which atoms and
molecules are identified and their quantities measured by
the position and strength of positive ion beams, after
deflection by a magnetc field. Pp. 135+vi; Figs. 30.
Price 8 6d. Methuen and Company, Lid., 36, Essex
Street, London, W.C.2.

Fundamentals of Radar by Stephen A. Knight. Revised
second edition of textbook introducing radar circuit
principles as an extension of ordinary radio techniques,
Pp. 150 +ix; Figs. 113. Price 15s. Sir Isaac Pitman &
Sons, Parker Strect, London, W.C.2.

Unit Constructed TV Receivers by E. N. Bradley.
Circuits and wiring plans of units from which a variety of
specifications for receivers of different sensitivity and
picture size can be met. Pp. 92; Figs. 42. Price 6s.
Norman Price (Publishers), Ltd., 283, City Road, London,
EC.1.

Circuits Electroniques by J. P. (Ehmichen. Description
of typical waveforms, their generation, amplification,
measurement and application in selected practical
problems. Pp. 256; Figs. 195. Price 1,200 fr. Société
des Editions Radio, 9 rue Jacob, Paris 6.

Picture Book of TV Troubles; Vol. 1, Horizontal AFC-
oscillator Circuits. Typical faults and their associated
circuit waveform and picture distortions. Pp. 80; Figs. 50.
Price $1.35. John F. Rider Publisher, 480, Canal Street,
New York 13.

How to Use Test Probes by Alfred A. Gerhardi and
Robert G. Middleton. Auxiliary probes for use in con-
junction with meters, oscilloscopes and valve voltmeters
for fault tracing in television and other electronic circuits.
Pp. 176; Figs. 127. Price $2.90. John F. Rider Pub-
lisher, 480, Canal Street, New York 13.

The Inventor of the Valve by J. T. MacGregor-Morris,
D.Sc. (Eng.), M.LEE.—A biography of Sir Ambrose
Fleming against the background of electrical history, with
many personal anecdotes by his contemporaries. Pp. 141;
Figs. 22. Price 7s 6d. The Television Society, 164,
Shaftesbury Avenue, London, W.C.2.

World Radio-Television Handbook. Edited by O. Lund
Johansen.—1955 edition of this directory of broadcasting
stations, their wavelengths, interval signals, times of
transmission, etc. Pp. 160 with numerous illustrations.
Price 9s 6d. Surridge Dawson and Co., Ltd., 136, New
Kent Road, London, S.E.1.
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For the d.c. supply a Westalite contact cooled recti-
fier is used, and as the name suggests dissipates its
heat by conduction to the chassis on which it is
mounted. The maximum current available from the
Westalite type 18RA.1-1-16-1 is 60mA. In view of
the fact that the total d.c. current of the receiver is
no more than 32mA this unit is most suitable, and
due to its very small size can be located at any con-
venient point on the chassis.

The sensitivity of the receiver is approximately
100 #V at the signal grid for 50mW output.

Although no form of a.g.c. is used, no severe over-
loading of the detector occurs even on strong local
stations. However, no difficulty should be experienced
in arranging some form of a.g.c. if it is required.

The circuit shown caters only for medium-wave
reception, but the inclusion of a long-wave band is
quite straightforward, the only alteration required
would be to increase C, in value, as already stated,
and, of course, fit the appropriate coils and switching
in the mixer and oscillator circuits.

RECEIVED

Table of the Gamma Function for Complex Arguments.
—National Bureau of Standards Applied Mathematics
Scries 34. Including an introduction on the properties of
the gamma function and methods of interpolation, and a
bibliography. Pp. 105. Price $2. Government Printing
Office, Washington 25, D.C,, U.S.A.

Magnetic Alloys and Ferrites.—Survey of recent
developments, contributed by six authors and edited by
M. G. Say, Ph.D.,, M.Sc,, M.LE.E. Sections deal with
ferromagnetic theory, soft and hard materials and alloys,
permanent-magnet ferrites, powder cores, non-magnetic
ferrous and magnetic compensating alloys, recording
materials and magnetostrictive alloys. Pp. 200 + vii; Figs.
115. Price 2ls. George Newnes, Ltd., Souhampton
Street, London, W.C.2.

Basic Television; Principles and Servicing by Bernard
Grob.—Revised second edition of a descriptive analysis of
television circuits written by an instructor at the R.C.A.
Institutes. Chapters are included on the principal colour
television systems and on “ trouble-shooting  techniques.
Pp. 660 +xv; Figs. 462. Price 64s. McGraw-Hill Pub.
lishing Co., Ltd., 95, Farringdon Street, London, E.C.4.

Test Scope Traces, by John F. Rider.—Waveforms and
their interpretation; circuits and test procedure for use in
the production and maintenance of electronic equipment.
Pp. 186+ v; Figs. 186. Price $2.40. John F. Rider Pub-
lisher, 480, Canal Street, New York, 13.

TV Manufacturers Receiver Trouble Cures, Volume 6,
in a series dealing with receivers of American origin.
Pp. 120 +viii; Figs. 75. Price $1.80. John F. Rider
Publisher, 480, Canal Street, New York, 13,

TV Field Service Manual with Tube Locations. Edited
by Harold Alsberg.—Volume 3 of a scries giving typical
faults and the components most likely to be involved.
This issue deals with American Emerson and Fada
receivers. Pp. 120 +vi; Figs. 53. Price $2.10. John F.
Rider Publisher, 480, Canal Street, New York, 13.

Advanced Television Servicing Techniques by the
teaching staff of the Radio, Electronics, Television Manu-
facturers’ Association pilot training course. Prepared
with the participation of the American radio industry, to
improve the skill and proficiency of service technicians.
Pp. 163 +xi; Figs. 123. Price $3.60. Complementary
Laboratory Workbook. Pp. 46 including work sheets.
Price $0.95. John F. Rider Publisher, 480, Canal Street,
New York, 13.
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MARCI

Institution of Electrical Engineers

London.—March 2nd. “ Some Com-
parative Directional Measurements on
Short Radio Waves over different
Transmission Paths” by E. N. Bram-
ley; “Some Aspects of the Rapid
Directional Fluctuations of Short Radio
Waves reflected at the Tonosphere” by
E. N. Bramley; “On the Rapidity of
Fluctuations in  Continuous Wave
Radio Bearings at High Frequencies”
by Dr. W. C. Bain; and ‘ Sources of
Error in U-Adcock High-Frequency
Direction Finding ” by K. C. Bowen.

March 9th.  “ Artificial Reverbera-
tion” by Dr. P. E. Axon, C. L. S.
Gilford and D. E. L. Shorter.

March 21st.  Discussion “ Materials
for Valves ” opened by Dr. R. O. Jenkins.

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

North-Eastern Radio and Measure-
ments Group.—March 7th, * Standard

Frequency Transmissions” by Dr. L.
Essen; “The Standard Frequency
Monitor at the National Physical

Laboratory ™ by J. McA. Steele; and
“Standard Frequency Transmission
Equipment at Rugby Radio Station”
by H. B. Law at 6.15 at King’s College,
Newcastle-upon-Tyne.

North Midland Centre.—March 15th.
“ Colour Television” by Dr. G. N.
Patchett at 6.30 at the Technical Col-
lege, Bradford.

North-Western Cenire—March 16th.
‘“ Artificial Reverberation” by Dr. P. E.
Axon, C. L. S. Gilford and D. E. L.
Shorter at 6.45 at the Engineers’ Club,
Albert Square, Manchester.

March 22nd. Discussion on “ The
. Servicing of FElectronic Measuring
Instrumems and its Effect on their
Design” opened by Dr. Denis Taylor
at 6.15 at the Lkngineers’ Club, Albert
Square, Manchester.

South-East  Scotland Sub-Centre.—
March 15th. “ The Genesis of the
Thermionic  Valve” by Professor

G. W. O. Howe; “ Thermionic Devices
from the Development of the Triode
up to 1939” by Sir Edward Appleton,
F.R.S.; and “ Developments in Ther-
mionic Devices since 1939” by Dr. J.
Thomson at 6.30 =t the Carlton Hotel,
North Bridge, Edinburgh.

March  22nd. Faraday Lecture
“Courier to Carrier in Communica-
tions” bv T. B. D. Terroni at 7.0 at
the Central Halls, Edinburgh.

South  Midland Radio  Group.—
March 28th. “ Plastics for the Radio
Engineer” by M. Jones at 6.0 at the
James Watt Memorial Institute, Great
Charles Street, Birmingham.

Rugby  Sub-Centre.— March  2nd.
“ Developments in Thermionic Devices
since 1939 ” by Dr. J. Thomson at 6.30
at the Rugby College of Technology.

Southern Centre.—March 9th. “ The
Manchester-Kirk o’ Shotts Television
Radio Relay System” by G. Dawson,

L. Hall, G. Hodgson, R. A.
Meers and J. H. H. Merriman at 6.30
at the College of Technology, Ports-
mouth.

Oxford District.—March 9th. “ Some
Aspects of the Design of V.H.F.
Mobile Radio Systems” by E. P. Fair-
bairn at 7.0 at the Ejectricity Demon-
stration Room, George Street, Oxford.

London Students’ Section.—March
28th. ‘““An  Introduction to the
Transistor” by A. V. Bryant at 6.30
at Savoy Place, W.C.2.
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MEETINGS ’

British Institution of Radio Engineers |
London.—March 30th. Discussion or
“The  Maintainability of  Service |
Equipment ” by Capt. (L) A. j. B. Naish
R.N., Maj. R. B. Brenchley,” R.E.M.E..
ng Commander G. C. Godfrey, Tech-
nical Signals Branch, R.A.F., an¢
G. W. A, Dummer, R.R.E. Malvern at
6.30 at the School of Hygiene and Trop
ical Medicine, Keppel Street, W.C.2.
West Mzdlands Section.—March 9th
“ Electrical Standards in Electronics
by P. M. Clifford at 7.15 at the Wolver-
hampton and Staffs. Technical College,
Wulfruna Street, Wolverhampton.
North-Eastern  Section~March 9th.
“The Application of Negative Feed-
back to Electrical Measuring Instru- |
ments” by F. J. U. Ritson at 6.0 at
Neville Hall, Westgate Road, Newcastle-
upon-Tyne.
Merseyside Scction.—March 3rd.
Symposmm on ‘“Electronics in In-‘

dustry ” at 7.15 at the College of Tech-
nology, Byrom Street, Liverpool, 3.
North-Western Section—March 3rd
“ Computlng Circuits in Flight Simu-
lators > by Dr. A, E. Cutler at 7.0 atthe
College of Technologv Manchester,
March 31st.  “Industrial Applica-
tions of Electronic Control” by J. A.
Sargrove at 7.0 at the Reynolds Hall,
College of Technology, Manchester.
Scorttish Section. — March 10th.
“ Computing Circuits in Flight Simu-
lators ” by R. A, Marvin at 7.0 at the‘
Institution of Engineers and Ship- |
builders, Elmbank Crescent, Glasgow.

l

i
|
British Sound Recording Association z

London.— March  25th. “ High |
Fidelity Reproduction in the Home'
Using the Metal-Cone Loudspeaker”
by F. H. Brittain at 7.0 at the Royal
Society of Arts, John Adam Street,

W.C.2

Manchester  Centre.—March  14th.
“ Piezo-Electric Crystals” by J. N.
Adams at 7.30 at the Engineers’ Club,

Albert Square, Manchester.

Television Society

London—March 10th. * Distributed
Amplifiers > by W. S. Percival (E.M.I. |
Research) at 7.0 at the Cinematograph
Exhibitors’ Association, 164, Shaftes-
bury Avenue, W.C.2.

North-Western Centre.—March 30th.
“The Television Coverage of Gt
Britain” by R. A. Rowden (B.B.C.
Research) at 7.30 at the College of Tech-
nology, Sackville Street, Manchester. ’

Radio Society of Great Britain

London.—March 25th. “The His-‘
torical Development of Wireless Com-
munication ” by Maurice Child at 6.30
at the LLE.E.; Savoy Place, W.C.2.

Royal Society of Arts

March 23rd. “Radio Astronomy”
by Professor A. C. B. Lovell at 2.30 at
John Adam Street, London W.C.2.

Society of Instrument Technology

London.—March 10th.  “ Informa-
tion, Feedback and the Human Senses ”
bv Dr. E. C. Cherry at 7.0 at Manson
House, Portland Place, W.1.

March 29th. “Design and Applica-
tions of an Electronic Simulator for
Con:rol Systems,” Part 1, Design, by
H. H. Idzerda and L. Ensing; Part 2,
Application, by J. M. D. Janssen and
R. F. Offereins_at 7.0 at Manson House,
Portland Place, W.1.
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The TRIX tradition of quality has
been established by an unswerving
allegiance to the highest standards
of elecerical engineering. TRIX
Sound Equipment has been dev-
eloped and produced to give faithful
and lasting service anywhere in the
world.

pamE =

ment, Model B6S, is unique, being
with  amplifier,
accumulator

self-contained
speaker, 6v
microphone.

|

I

|

This TRIX Portable Battery equip- I
I

and l

|

Model T.635 30-watt Amplifier
designed for A.C. mains and can

This high quality amplifier has
inputs for 2 microphones and

gramophone. Two tone controls
are fitted for bassand treble boost

|
also be operated by batteries. =
|

The TRIX ELECTRICAL Co. Ltd.

MAPLE PLACE,
TOTTENHAM COURT ROAD,
LONDON, W1

Tel : MUSeum

Grams : TRIXAD!IO, WESDO LONDON
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RANDOM RADIATIONS

By “DIALLIST”

Erect in Haste,
Letsure?

QUITE a few people, eager not to
lose a moment of the I.T.A. pro-
grammes, are hastening to order
Band III aerials to be put up as soon
as the job can be done. The usual
reason they give, if you ask them
why, is that there will be such a
rush as the opening day draws nearer
that dealers will be snowed under
and some of their customers may have
to wait for weeks. I, personally, pre-
fer to wait. When a Band III test
signal is available in London manu-
facturers will be able to verify the
cffectiveness of their products and
servicemen will have a proper chance
of finding out by actual trials what
kind of array is needed in their par-
ticular locality. One of the biggest
problems is likely to be “ ghosting,”
which may often make it necessary
to use much more elaborate aerial
systems than many had expected.

Repent at

Ghost-Laying

Speaking of ghosts reminds me
that there’s a simple and quite useful
way of getting some idea as to
whether a directional aerial array is
likely to be able to lay them and,
if so, roughly what degree of direc-
tivity will be needed. The scanning
time for the “active” part of each
line on the screen is 83.5 microsecs.
Thus with a 17-inch tube giving a
picture about 12 inches wide the
speed of the spot, if we neglect im-
perfections in linearity, is approxi-
mately 6.9 microsecs per inch.
Suppose that the ghost is displaced
a quarter of an inch from the main
image; then the reflection causing
the ghost takes approximately 1.72
microsecs longer than the wanted
signal to make the journey from
transmitting to receiving aerial. The
speed of wireless waves through air
being 5.4 microsecs per mile, that
quarter-inch displacement means that
the path of the reflected signal is
longer by 0.32 mile than that of the
wanted signal. The distance be-
tween transmitting and receiving
aerials being known approximately, a
rough idea can be formed of how
far the reflecting object is from the
receiving aerial. The more distant
it is the more likely is a directional
aerial of some kind to be successful
in eliminating it but ghosts cannot
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always be laid as easily as that. There
are many factors to be considered, as
Cocking points out in “ Television
Receiving Equipment.”

Anglo-French Vision

IT’S GOOD NEWS that we shall
soon have a permanent television
link with France. Considering how
much of a makeshift the whole thing
has so far had to be, the results ob-
tained in relaying programmes from
France, Italy, Switzerland and other
European  countries, have been
astonishingly good. Once the per-
manent link between London and
Cassel is completed good and reliable
two-way transmissions between this
country and France should be
ensured. There is already an exten-
sive network of co-axial cable con-
nections between most of the Euro-
pean capital cities but they were
installed primarily for telephone ser-
vices, and are not suitable for TV.
The temporary links used so far have
been by radio, but television will no
doubt have its own system of inter-
capital links before long. And there
seems to be no particular reason why
we shouldn’t reach out much farther
afield as time goes on. When Baird
produced his first scanning-disk tele-

ASSOCIATED

ILIFFE

TECHNICAL BOOKS

M.I.LE.E. 6th Edition

B.B.C.
B.B.C. Engineering Division.

M.LE.E.,

the original design

RADIO INTERFERENCE SUPPRESSION as Apnlled to Radio

and Television Reception.

Engineering Training Manual.
Amos, B.Sc. (Hons.), AM.I.E.E.

1
| SOUND RECORDING AND REPRODUCTION. A B.B.C.
1
1

ADVANCED THEORY OF VVAVEGUIDES
i FOUNDATIONS OF WIRELESS. M. G. Scroggie, BSc,

M.LLE.E. 5th Edition

M.I.LE.E. 3rd Edition

« WIRELESS WORLD” PUBLICATIONS

RADIO LABORATORY HANDBOOK. M. G. Scroggle B.Sc.,

SHORT-WAVE RADIO AND THE JONOSPHERE.
Bennington., Engineering Division, B.B.C.

INTRODUCTION TO VALVES. R. W, Hallows, M.A. (Cantab.),
and H. K. Milward, B.Sc. (Lond.), AM.I.LE.E. .

WIRELESS WORLD TELEVISION RECEIVER MODEL II:
Complete constructiona! details with notes on modermzmg

visor there was what then secmed
wild talk about our being able to
watch test matches played in Aus-
tralia.  Well, some who read this
paragraph may live to see that come
true.

North Hessary Tor

THE B.B.C.’s estimate of the ser-
vice area of the temporary low-power
television station at North Hessary
Tor, S. Devon, has proved in the
event to have been very much on
the conscrvative side. A number of
my friends in the West Country who
live outside those parts of Devon and
Cornwall which the B.B.C. had ex-
pected the station to cover have re-
ported good, steady picturcs. Perhaps
the most surprising case is that of
onc who lives near Liskeard. Expect-
ing nothing, and purely for the fun
of it, he retuned his receiver to
Channel 2 and turned his 4-element
channel-5 aerial array towards N.
Hessary Tor. To his entire astonish-
ment he received an excellent
picture, far better than he had ever
had from Wenvoe. Many people,
I’'m told, who live within the Tor’s
predicted service area are finding
that their Wenvoe aerials give them
as good a picture as they want. If

Net By
Price Post

25/- 26/3

STUDIO ENGINEERING FOR SOUND BROADCASTING.
Engineering Tralning Manual by members of the
General Editor J. W. Godfrey. 25~ 25/6

T. W.

Second Edition 10/6 10/10
86 810 !
t
i
3/6 3/9 5
I
G. L. Stephens, AM.LE.E. .. 10/6 10/11 E
1
Y God[rey and S. W. |
. 30/- 30/8 I
L. Lewin 30/- 3017 |
12/6 13/~
18/- 18/8

i TELEVISION RECEIVING EQUIP]WENT w., T. Cockmg, i

| 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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the signal is strong, the dimensions
afid spacing of the aerial elements
don’t seem to matter all that much.

Too Many Valve Types

SOME YEARS AGO an attempt was
made to reduce the number of ther-
mionic valve types to reasonable size,
for it was felt (and rightly) that the
thousand kinds of receiving valves
then on the market were several
hundred too many. The attempt
wasn’t successful. How many types
there now are I don’t know, for I
gave up some time ago the hopeless
struggle to keep pace with them. It
seems a pity that equipment manu-
facturers and the B.V.A. can’t get
together and agree on doing some
ruthless pruning of the lists. The
vast number of types that we now
have is utterly uneconomical, for it
must prevent those long runs which
mean good profits to manufacturers
and low prices to the public. One
of the very first steps should be to
cut the number of different kinds of
valve base, for this has now reached
fantastic proportions.

Exploring Band I11

I EXPECT some of you wondered,
when vou recad my note in the last
issue, why the B.B.C. should be
using an I.T.A. frequency for its
experimental square-wave transmis-
sions from Sution Coldfield. Mr.
Pawlcy, head of the B.B.C’s En-
gineering Services Group, tells me
that the frequency 1is actually
180.4 Mc/s, which is below Channel
8 allocated to the I.T.A. for its Mid-
land Service. These test transmis-
sions are being radiated for the
purpose of making propagation
measurements both within and be-
yond the range corresponding to the
service area of an actual station.

CLUB NEWS

Barnsley.—At the meeting of the
Barnsley and District Amateur Radio
Club on March 25th, J. Ward (G4J])
will speak on ¢ Transistor Transmit-
ting.” The club meets in the King
George Hotel, Peel Street, Barnsley,
at 7.0 on the 2nd and 4th Fridays of
each month. Sec.: P. Carbutt
(G2AFV), 33, Woodstock Road.
Barnsley, Yorks.

Birmingham.—Meetings of the
Birmingham and District  Short
Wave Society continue to be held on
the 2nd Monday of the month at
7.45 at the Y.M.C.A,, 20, Soho Road,
Hockley, Birmingham, 19. At the
March meeting H. Burdett will deal
with power supplies. Sec.: R. Yates,
28, Daimler Road, Yardley Wood,
Birmingham, 14.
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BULGIN QUALITY COMPONENTS ARE USED
EXTENSIVELY BY .

RADIO AND T.V.
MANUFACTURERS

RESEARCH SHIPPING TRANSPORT

Also used in ATOMIC ENERGY EQUIPMENT, AGRICULTURAL
MACHINERY, AIRCRAFT AND EQUIPMENT, BRITISH RAILWAYS,
COMMERCIAL MOTOR VEHICLES. COMPASS AND NAVIGATION
EQUIPMENT, MEDICAL AND DENTAL EQUIPMENT, RADAR AND
ELECTRONIC EQUIPMENT OF ALL TYPES, RADIO RELAY, REDIFFU-
SION EQUIPMENT, SOUND RECORDING APPARATUS, ETC., ETC.

Send for Catalogue (Ref. 194/WW). Price |/- postfree.

A. F. BULGIN & CO.LTD - BARKING - ESSEX - RIPPLEWAY 5588 (5 lines)

149

WWW.americanradiohistorv.com


www.americanradiohistory.com

UNBIANED

Hi-Pri Hi-Fi

NOW that so-called “ hi-fi” receiv-
ing and reproducing equipment is
being supplied by more and more
manufacturers people will have the
opportunity of discovering what
poor quality they have been putting
up with all these years.

I shall, however, be extremely sur-
prised if the revelation leads to such
a mad rush to the local dealers that
people get their clothes torn off their
backs as I had the misfortune to do a
few weeks ago; I accidentally got
caught up in a queue of struggling
women fighting their way in to one
of the January sales.

I hold this opinion because, for
one thing, “ hi-fi ” is rather “ hi-pri ”
although it will probably get cheaper
as the demand increases. But my
main reason is that the average
listener has not a very high musical
standard—and I say this despite the
demand for seats at the Festival Hall
for May 2lIst. The ordinary set
really gives him all he wants in the
way of quality.

The state of affairs in the world
of wireless is, so far as fidelity is con-
cerned, much the same as it is in the
world of amateur photography where
the seaside and wedding snap-
shotter is quite content with his
miserable-looking, under-exposed,

By FREE GRID

or photo, will always be for the elite
and, therefore, “ hi-pri.” 1 sincerely
hope time will prove me wrong.

Vive La Manx

A KINDLY READER, evidently
guessing my catholic tastes in litera-
ture, has sent me a copy of Islam
A. E. F., a journal having its offices
in Brazzaville, the capital of French
Equatorial Africa. I only wish I were
permitted to tell you of the many
interesting things to be found there-
in, ranging from an intriguing article
entitled “La Femme dans L’Islam”
(“Elles sont si délicieuses que nous
les gardons jalousement pour nous!”
says the author) to a lively account
of the modern way of doing the pil-
grimage to Mecca, namely, by plane.
I must remember, however, that
this is Wireless World and so confine
myself to that part of Islam A. E. I.
dealing with radio matters. My in-
terest was at once aroused when I
saw that the same problem exists
there as it does here, namely, the
deliberate ignoring of minority lan-
guages. In this sun-baked corner of
Africa broadcasting is carried on in
French and in six native tongues, all
these latter being important ones in
the sense that collectively they cover
the majority of the population.
There is, however, a
*“ couldn’t-care-less ” attitude

“ Caught up in the January sales

badly-posed and out-of-focus efforts.
There are, of course, the elite of
amateur photographers with their
“hi-fi” and “hi-pri” cameras, and
they certainly produce marvellous re-
sults. But the ordinary soot-and-
whitewash snapshotter still remains
the backbone of the photographic in-
dustry and I think the “mellow bel-
low ™ type of listener will always
fulfil the same role in our own indus-
try. This is another way of saying
that in my opinion, “hi-fi” repro-
duction, whether it be gramo., radio
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about minority languages
which the editor of Islam
A. E. F. deplores. That is
exactly the state of affairs
existing over here where the
majority of people speak
English, or so-called English.
There are, however, four
other languages in use in the
United Kingdom, two of
which, Welsh and Gaelic,
are extensively spoken, and
the two others, Manx and
Cornish, less so. We do, of
course, get some Welsh and
Gaelic from the B.B.C., but
of the others absolutely
nothing.

I feel particularly sore
about Cornish, as Cornwall,
the home of the pioneering
Poldhu and of the Marconi
memorial at Mullion Cove, is really
the cradle of long-distance wireless.
The home of the originator of the
famous directories has a rather more
nebulous link with radio, but the
P.M.G. and W.W. are both focal
points of liaison (work that one out).

If anyone is with me in this I
would ask them to write a strongly
worded letter to the Editor, and I
will use all my influence to get him
to find space for it; it should, of
course, be written in Cornish or
Manx, as the case may be,

www americanradiohistorv com

*La féemme dans I'lslam*’

The Editor demands an illustration
for this item, and I have, therefore,
dug out an old photograph of two
Islamic maidens which I took many
years ago in A.F. but not A.E.F.

As She is Spoke

IN the February issue the Editor
quite rightly took to task the general
public for jungle-izing Shakespeare
by using such strange and uncouth
expressions as “the wireless”; he
also had a tilt at the B.B.C. for in-
dulging in similar barbarities.

I do, however, feel that those of us
who are outside the pale of the
oxonocantabrigian educational atmo-
sphere which prevails at Broadcasting
House have been rather harshly dealt
with. It is a long time since some
of us were at school, and we look to
the B.B.C. to correct our faulty pro-
nunciation; in this it has failed us
lamentably.

We are a little bewildered when
one BB.C. pronouncer speaks of
“fine-ants” with the accent on the
“fine ” and another shortens the first
vowel and puts the stress on the
second syllable. This is but one of
many instances where announcers
differ, but on the pronunciation of one
word they never fail to agree. Al-
though they, with their “eddication,”
ought to know better, all the an-
nouncers continue to turn my hair as
grey as the word “polio” by pro-
nouncing it as though it rhymed with
“folio ; yet they never try to man-
handle in this way polygamy, poly-
technic, politics or police, all of
which like “polio” are of Greek
derivation and have an omicron and
not an omega in their first syllables.
Perhaps the announcers think that
two omicra make one omega, for, of
course, unlike the other words I have
quoted, “polio” does have two
omicra in it.
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QUIPMENT €O. LTD.
SW. I ‘6/7040/76_:V1Ctarla, 3404=9 ‘avocer.

THE AUTOMATIC COIL WINDER & ELECTRICAL/
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Cast in ARALDITE

This component is a part of the ‘Agglometron’* oil treatment
chamber. It was cast in ‘Araldite’ because :—

* An outstanding electrical insulator was needed

It had also to be oil-resistant

It was important that it should lend itself readily
to casting and machining.

‘Araldite’ as a casting and as a bonding resin is used

in many components of the ‘Agglometron’. Its
electrical and mechanical properties, its exceptional
adhesion to metals and ceramics, its resistance to

high temperatures, humidity and corrosive

agents suggest other uses in which the execu-

tion of new designs can be made practicable

and the production of electrical compo-

nents greatly simplified. May we send

you full descriptive literature ?

*

*

g') An electrical device developed
"‘ by- Mr. O. E. Nekolla of
Messrs. Menrow Ltd. (a subsidiary
company of. J. & E. Arnfield Ltd.)

for agglomerating impurity particles

in circulating oil to facilitate filtering.
The name ‘Agglometron’ is a regis-
tered trade mark for the high voltage
treatment chamber included in the filtration
plant and is covered by B.P. 698,900.

THESE ARE THE NEW EPOXIES!

‘Araldite’ (regd.) epoxy resins are obtainable in the following forms :—

® Hot and cold setting adhesives for metals and most other materials in common use.

® Casting Resins for the electrical, mechanical and chemical engineering industries.

@ Surface Coating Resins for the paint industry and for the protection of metal surfaces.

Araldite’ KIS

Aero Research Limited, buxroro, camBriDGE. Tetephone : Sauston 187. 4 Ciba Company

AP 264-105
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Transmitter designers are now offered a complete
range of V.H.F. tetrodes by Mullard.
These high efficiency, high gain tetrodes make
TETH ﬂ D[S possible the design of transmitters with fewer valves
and, consequently, reduced initial cost.
l l l The higher overall efficiency of equipments fitted with

Mullard tetrodes results in lower running expenses—
FUR F.M. & TEI.EV'S' UN TRANSM"TERS a factor in the growing popularity of these valvesinthe
world market. Further details
of these tetrodes and other
Mullard valves and tubes may
be readily obtained from the
address below.

PRINCIPAL CHARACTERISTICS

TYPICAL LOAD

'Tq\lrJPLELA h?ot.’ TYPE Now. TYPE No DESCRIPTION BASE (CTAT;R) Va(r\fl':x- pa(vrr:;x. E&EV;(/)%RES; ﬁ%?
QV06-20 6146 cv3s23 V"}-:t'rzg‘:" Octal | 63 125 600 20 ;g I;"s’
QQV03-20A 6252 cvaryy |[VHF Powerdoublel g74 §3 13| eoo [ 2xt0 B R
QQVO06—40A 5894 cvargy |VHF Powerdouble]  g74 S 88 eoo | 20 B o
QY3-125 4-125A cVv2130 el BSF 50 65 | 3000 125 300 120
QY4-250 4-250A cv2i3l Vﬁ&f:‘;:‘" BSE | 50 14 4000 | 250 800 75
QVI-IS0A | 4X-150A | cva519 g BeF | 60 26 | 1250 | 50 aiE I Red
QY5-3000A 6076 B VHF Power | Special | o3 355 | so00 | 3000 | B350 230

# 2 Valves in push-pull. Televislon service.

MULLARD LTD,, COMMUNICATIONS & INDUSTRIAL VYALVE DEPT,,
CENTURY HOUSE,  SHAFTESBURY AVENUE, LONDON, W.C2

MYT.169
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FLAC (_:Iosed freld...

... LOUDSPEAKERS

These loudspeakers have been designed to provide minimum magnetic
interference together with high acoustic efficiency. ELAC Elliptical and
round loudspeakers are used in most of the leading Television and
Radio receivers.

PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER AS FROM NOV. ist, 1954.

i 7" x 4 Flux 6,500 64" Flux 6,500
Elliptical Gauss L PM. 6G Gauss alie
34" Flux 6,500 _ 8" Flux 7,500
PM. 3G Gauss oL PM. 8D Gauss | 29/1
1
o Flux 6,500 10" Flux 7,500
PM. 5G Gauss 20/6 PM. 10D Gauss e’

ELECTRO ACOUSTIC INDUSTRIES LTD.

Stamford Works, Broad Lane, Tottenham, N.15
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Ferrograph 2A

”lll
| |

o€®  WEARITE TAPEDECK

| 1 The reputation of the * Tapedeck ’ is so well-known

! il and so firmly established as to call for no extravagance in

H'H L ““ describing its many virtues. Indeed, it forms the basis of the
”““l“” l l ]I“ recorder instruments in common use in the Defence Services of
Ferrograph Model YD the United Kingdom and many other countries, as well as being

the choice of broadcasting Authorities throughout the World.

Il

}Hi

FERROGRAPH 2A A reasonably inexpensive instrument
approaching professional standards with a specification com-
mending it to those engaged in educational and cultural pursuits.

FERROGRAPH MODEL YD A triple-speed instrument de-
signed mainly for use in the scientific and industrial fields.
Principally intended for operation from and into 600 ohm
lines, a high gain stage has been provided, however, to allow
for recording direct from normal microphones.

EQUIPMENT YDC A simultaneous dual-channel Recorder-
Reproducer offering special facilities for analytical research into
medical, aeronautical and scientific problems. Any two
activities capable of translation into electrical phenomena

within the frequency and phase shift limitations can be recorded

and replayed simultaneously.
Originators of Tapedecks
WRIGHT &« WEAIRE LTD . e
& Phone : SLOane 2214/5 & 1510

Equinment YDC
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...... are full technical data and dimensioned drawings of
the present range of ‘“Advance” attenuators — a range
that covers the frequency spectrum from the lowest to Ultra
High Frequency. Originally designed for use in
Signal Generators these three types find many applications
where a variable attenuator element is required
following a signal source. Send for this informative data.

Ask for Folder W24

PISTON
ATTENUATOR

Output Impedance....75 ohms
Attenuation Range.... 125 db

INDUCTANCE
SLIDE WIRE
ATTENUATOR

Impedance...................75 ohms
Maximum Attenuation.. 80 db
' £5* B

Inducrance............... 0.1 uH
Attenuation Range ... 20 db

£315%
ADVANCE COMPONENTS LIMITED - MARLOWE RD - WALTHAMSTOW : LONDON - E 17

Witho ist Type A37..... £4-S
* Nett Price in UK. ( thout resistors 1ype )

'Phone : LARkswood 4366/7/8 ‘Grams : Attenuate, Walt, London.
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Build this
HIGH
QUALITY &

LOW COST
AMPLIFIER

% Circuit designed by
Mullard research engineers.

% Specified components Here’s an entirely new amplifier circuit which brings
available from most high quality sound reproduction within the reach of
radio dealers. thousands more enthusiasts. It has been designed

by Mullard research engineers with

special regard for easy construction
and low cost. Full details of the circuit are included in the 2s. 6d. book
which is obtainable from radio dealers, or direct from Mullard Ltd.

Valve Sales Department—2s. 1od. post free. Get your copy now.

—— i
EASY TO BUILD GOOD TRANSIENT LOW OUTPUT LOW HUM
AT LOW COST RESPONSE RESISTANCE AND NOISE
NEGLIGIBLE DESIGNED ROUND UNIFORM
DISTORTION AT FIVE MULLARD MASTER VALVES FREQUENCY
ALL OUTPUT EF86 ECC83 2xEL84 RESPONSE IN
LEVELS GZ30 or EZ80 AUDIBLE RANGE

CMuard)

A

MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C2

MVM3088
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«..but

for specialised
production

in electronics...

In its most advanced form, specialised production in electronics

today calls for the combined skill, knowledge and experience of a

diversity of techniques.

These requirements necessitate not only first-class research and
development laboratory facilities, but competent production,
engineering and planning staffs.

Plessey have these facilities, and many others, as closely integrated
parts of a single division—the Electronics Division—and are, in
consequence, able to offer a unique service to manufacturers for the
limited or quantity production of their products.

Among those renowned organisations which have recently availed
themselves of these service§ are included BTH, Decca, I.A.L.,
Kelvin Hughes, Marconi’s Wireless Telegraph Company Ltd.,
Radorluisplayleansole A roced and Laurence Scott & Electromotors Ltd.

for Marconi’s Wireless Telegraph

Company Ltd.

...you shoulid see[Plessey J

ELECTRONICS DIVISION - TELEPHONE: VALENTINE 8855
THE PLESSEY COMPANY LIMITED - ILFORD - ESSEX

@ PE 3a
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B.C.C. sets the standard

BRITISH COMMUNICATIONS CORPORATION LIMITED

Second Way, Exhibition Grounds, Wembley, Middlesex
Telephone : Wembley 1212
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ANOTHER BATCH OF THE FINEST
QUALITY CERAMIC INSULATORS .

A SERVICE WHICH TT HAVE DEVELOPED
AFTER YEARS OF CONTINUOUS EXHAUSTIVE
RESEARCH.

THESE TT INSULATORS PLAY AN
IMPORTANT ROLE IN ELECTRONIC
DEVELOPMENT.

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.

ALBION WORKS * LONGTON - STOKE-ON-TRENT
Telephone : Longton 33122

London Office: 125 HIGH HOLBORN, LONDON, W.C.1. Tel. Holborn 1951 /2
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Impedances

When a designer contemplates the input stage from a gramophone pickup he can
() amplify and then compensate, (b) compensate before amplification, (c) com-
pensate over the first stage by feedback.

No single method is acceptable over a wide range of impedances if the requirement
is low distortion and low noise. His choice and the circuit impedances used will
depend upon the output level of the pickup, its source impedance, its load impedance
and its characteristic.

In the QUAD 1], the first stage circuit connections and their impedances are
contained within a detachable plug unit. A range of units covers optimum design

requirements for all types of pickups.

PLAYBACK
IMPEDANCES

ONLY THE QUAD 11 GIVES PERFECT MATCHING AND OPTIMUM
INPUT CIRCUIT ARRANGEMENTS. ONE OF THE REASONS WHY THE
QUAD 11 GIVES THE CLOSEST APPROACH TO THE ORIGINAL SOUND.

The Acoustical
Manufacturing Co. Ltd

Huntingdon, England
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ortable Wave Analyser

THE WAYNE KERR MODEL A.321

An aundio 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¢/s in two T

ranges - ?..\
FREQUENCY STABILITY: Better than +1% .
S,
INPUT LEVEL: Between —20 and +20 db relative to ImV into
600 ohms adjusted by a 5 step attenuator and
fine control of 0—10 db
FREQUENCY Flat to within +1 db over the whole working
RESPONSE: range.
LEVEL STABILITY: +1dbifmainssupplyvoltage remainswithin +5%
ACCURACY OF Harmonics below fundamental
HARMONI to —55 db +5%

R C
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 extending over 10 c/s +1 ¢/s.

HUM LEVEL: —55 db
POWER SUPPLY: 110/115 and 200/250 volts 40/60 c/s
POWER

CONSUMPTION :  Approzx. 60 watts PRICE £250 NETT
DIMENSIONS: In case 20" x 9" x 8%* Early Delivery
WEIGHT: 31 1bs. approx.

THE WAYNE KERR LABORATORIES EIMITED - NEW MALDEN * SURREY * MALDEN 2202
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USE OUR TECHNICAL ADYISORY SERVICE

If you are faced with a winding problem please ask
for assistance; BICC technicians are always willing
to give you the benefit of their experience. For
most winding wire jobs the Publications listed will

on request.

No. 266 Insulated Winding Wires
and Strips.

No. 296 “ Bicaloc” Winding Wires
(Self Bonding).

No. 303 Enamelled Oil Base Winding
Wires.

No. 322 “ Bicalex” Winding Wires
(Synthetic Enamel).

Winding Wires.

provide the data you require. They are available No. 328 “ Fifty - Three” Enamelled
i

BRITISH INSULATED CALLENDER’S CABLES LIMITED (7

L

2| Bloomsbury St., London, W.C.}
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Hall Electric Ltd.. send Greetings and
Good Wishes for 1955 to all their Ouverseas

Customers and thank them again for their

continued support.

During 1954 great strides have been made in electronic tube design,
with the result that many new types have been produced. Most
of these types are already in our stocks, which, we believe to be
the most comprehensive available and now consists of over 1,200
types of both receiving and transmitting tubes. If you have not

received our latest price and stock lists we will be pleased to supply
same on request.

HALL ELECTRIC LTD

HALTRON HOUSE, 4955 LISSON GROVE,

LONDON N.W..

Tel: Ambassador 1041 (5 lines) Cables: Hallectric, London
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IF THE PROBLEM IS

VIBRATION INVESTIGATION

THE SOLUTION
may be in

GOODMANS

Today the significance of vibration—its cause and
effect—is more pronounced by reasop of ever faster
speeds of aircraft, automobiles and many mechanisms
in Industry. The higher frequencies encountered bring
new problems not the least important of which’ is
the nature of metal fatigue. Goodmans Vibration
Generators have given yeoman service in this sphere
of investigation. These equipments are daily being
applied to fatigue testing, electronic component
lesting, valve microphony testing, torsional and flexure
testing in metals and plastics etc.

If vibration presents a problem to your
products—consult Goodmans. Write for »
technical data to ' Vibration Dept. W.”

GOODMANS INDUSTRIES LIMITED
AXIOM WORKS, WEMBLEY, MIDDX.
Telephone ;: Wembley 1200 (8 lines}
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BRAZIL
CANADA
CUBA
DENMARK ——<—Cr 7 iniiaind
DOMINICAN REPUBLIC.
FRANCE
GERMANY
HAWAII

ITALY

JAPAN

MEXICO
PHILIPPINES
PUERTO RICO
SWEDEN
SWI:I’ZERLAND
THAILAND
UNITED STATES
VENEZVELA

From one dependable source—RCA —you may
order anything from a power tube to a com-
plete television network . . . and be certain you
are getting the finest.

RCA’s breadth of TV experience is un-
equalled. For this company pioneered both
black-and-white and compatible color televi-
sion. In the United States, RCA transmitter
equipment and home receivers are first in sales.
RCA owns and operates five, TV stations. It is
affiliated with 182 others—the famous NBC net-
work. To date, a total of 282 RCA television

RCA BUILDING

WIRELESS WORLD

International Favorite:
RCA TV

Two reasons why RCA is No. 1 in
World TV: RCA experience. .. RCA service

ol ot

transmitters have been installed in the United
States and in other countries. The familiar RCA
monogram is found on telecasting equipment
in the studios of 18 countries beyond U. S.
borders. And the list is steadily growing.

The reason is RCA’s unmatched combination
of experience in every phase of television plus
its impressive reputation for service. This great
reservoir of television experience and service
facilities is at your command. For further in-
formation, see your RCA distributor or write
to the address below.

TRADEMARK(S) ® REGISTERED
MARCA(S) RESISTRADA(S)

RCA INTERNATIONAL DIVISION

RADIO CORPORATION of AMERICA

JO ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A.

MARCH, 1955
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Suflex Polystyrene Capacitors
MO ne put a quart of capacitance into a pint of space.

If you have a problem which demands

: F a capacitor of excellent electrical performance
P and the smallest possible size,
e you may well find the solution if you
P P contact Suflex

SUFLEX

e | \ LONDON
for example,
l *‘ 100 pFina capacltor‘
4”7 long,
_about 3" dia, Y The Sufiex range ot good electrical products includes
~ I = Polystyrene capacitors e Silicone/varnished insulating sleeving o

Plastic sleeving e Plastic covered wire © PVC/Nylon lacing cord e
Glags/Nylon dial drive cord e Copper wire braids e Cotton braids

35 BAKER STREET, LONDON W.1. Telephone: WELbeck 0791 Cables: Suflex, London
B
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- NEW
F; Fi SELF-CONTAINED
UNITS

AMPLIFIER AND
RECORD PLAYING UNIT

1 Model HF12/P is intended primarily for the reproduction of
records, but it has provision also for tape recorder, micro-
phone or radio tuner inputs. It is suitable for use with high
fidelity loudspeaker systems such as the Pye “Concerto”
and the Pye “Cantata”.

Price: 130 gns. Tax paid

CONCERTO
LOUDSPEAKER

The “Concerto” incorporates a high grade dual concentric
loudspeaker in an acoustically-designed cabinet. It gives
strikingly faithful and balanced reproduction over a frequency
range of 30-20,000 c.p.s., and is suitable for use with any
amplifying equipment of comparable fidelity such as the Pye
PFg91 amplifier or Record Playing Unit HF12/P. It will
handle an output up to IS watts without appreciable
distortion.

MODEL HF12/SF Price: 65 gns.

CANTATA
LOUDSPEAKER

The ‘“Cantata” loudspeaker system provides the supreme
advantages of high fidelity sound reproduction in practical
form and at a reasonable cost. It comprises a high quality 12"
speaker unit mounted in an acoustically-designed corner
cabinet. Its wide frequency range makes it suitable for use
with any high fidelity amplifying equipment having a power
output of not more than 12 watts.

MODEL HF12/SC Price: 35 gns.

PeEYRRIE Lt M I TED O F
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And NOW —

a COMPLETE Television

Servicing Instrument

Incorporating :-

WOBBULATOR

PATTERN GENERATOR
A.M. SIGNAL GENERATOR
C.W. SIGNAL GENERATOR
L.F. OSCILLATOR
OSCILLOSCOPE

E.H.T. VOLTMETER

A.C. & D.C. VALVE VOLT-
METER

4@3} TeLe VET TYPE 877 tentcs svone

provides every facility needed for completely CHECKING, REPAIRING, OVERHAULING
and ALIGNING Television Sets. It has the following features:—

@ CRYSTAL CALIBRATION @® " COVERS BANDS | & 111
@® CAN BE USED WITH BOTH A.C. & A.C./D.C TYPE SETS
@ COMPLETELY PORTABLE—WEIGHT 25 LBS.

X % Ot ot % O %

£66-10-0 Write now for full details to

LIST PRICE
AIRMEC HIGH WYCOMBE —  BUCKINGHAMSHIRE

b Telephone : High Wycombe 2060 Cables : Airmec, High Wycombe
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o) BE SURE OF SUCCESS IN RECEIVING
M@~Q F.M. PROGRAMMES BY BUILDING
reco. THE "MAXI-Q" F.M. FEEDER UNIT.

Full constructional details, Point to Point wiring diagram and alignment

instructions are given in our Technical Bulletin DTB.8, price 1/6.

The guaranteed components described below have been acclaimed by

thousands as the finest obtainable.

RATIO DISCRIMINATOR TRANSFORMER 10.7 Mc/s. Ref.

RDT.1.

A 10.7 mc/s, transformer for use in ratio discriminator type circuits.

Can size 1}in. square X 2#in. high. Secondary winding of bifilar

construction. Iron dust core tuning, polystyrene former and silver

mica condensers. Price 12/6 each.

lI;HASE DISCRIMINATOR TRANSFORMER 10.7 mc/s. Ref.
DT.1.

A minfature 10.7 mc/s. transformer for use in frequency modulation

detector circuits where the limiter/Foster-Secley type of circuit is

employed. Designed for carrier deviation of £75 kefs. Qk=1.5.

Wound on black Bakelite former, complete with iron dust slugs and

two 6 B.A. threaded ﬁxx’n% holes on .532in. centres. Screening can

1§in. x 13/16in. square. Price 9/- each.

I.F. TRANSFORMER IFT.11/10.7.

A miniature I.F. Transformer of nominal frequency 10.7 Mc/s. The

transformer is primarily intended for the I.F. stages of frequency

modulation receivers and converters. The Q of each winding is 90

and the coupling critical. Construction and dimensions as PDT.1.

Price 6/- each.

LF. TRANSFORMER IFT.11/10.7/L.

As IFT.11/10.7 but with secondary tap for limiter input circuits.

Price 6/- each.

GENERAL CATALOGUE covering technical information on full

range of components, 1/- post free. Obtalnable from all reputable

stockists or in case of difficulty direct from works,

DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex

STOP PRESS: The * Practical Wireless ** * Fury Four " uses the ** Maxi-Q * Yellow (3/11) and Green Chassis Mounting Coils (4/9),
(please state frequency range when ordering). Also available are the ¢* Fury Four »* Chassis and Paxolin Front Panel, 19/6. ¢ Osram #
‘912 ” amplifier chassis, 14/6. Front Panel finished in bronze complete with control markings, 6/6. ¢ Mullard ’ ** Five-Ten
amplifier chassis, 14/6. i’ront Panel, 6/6.

A.1.0 APPROVED

“Wll.LESDEN”;tFLZANSFORMERS
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS

WILLESDEN TRANSFORMER CO.LTD., 2a FRITHVILLE GARDENS,SHEPHERDS BUSH,LONDON,W.12. Telephone: SHE 5819,2714 .
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INTEREST'!

You need the best

in Tape Recorders . . .

c
TAPE RECORDER

TWO-SPEED MULTI-PURPOSE
TAPE RECORDER

The smallest all-mains
tape recorder using 7in.

‘\ spools—IDEAL for PRE-

RECORDED TAPES.
Two hours’ full playing
time at 3}in per sec. Fitted
in handsome two-tone
suitcase with attractive
gile fittings.

/”
/ G N S Complete and ready for use with high

-

fidelity desk microphone and 1,200/t.
spool of rape.

Buy on the M.0.S.
PEyRSOtNAL CREDIT PLAN The EDITOR SUPER

] TWO-SPEED TAPE RECORDER

——

s’

Send 10% deposit with order, A de-luxe version of the ‘‘ Editor.”” Many
balance spread over any additional facilities including ** mixing ** of
period up to 18 months (24 inputs, monitoring, all-leather or simulated
months for £50 minimum padded crocodile case, new design single-
value). knob control super tape deck, and other

technical refinements.

and the best in Radio . . . i CSE GNS.
The Burgoyne R.G.1

microphone and spool
RADIOGRAM CHASSIS

of tape.
Every feature you have always wanted in
this 8-valve superhet Radiogram Chassis.

BRIEF SPECIFICATION

+ Illuminated full vision col- ¥ Heavy gauge steel chassis

oured tuning scale 11}in. x specially treated against
* §aives—6Co, 6F15, 6LD20 S

- W s h % Special mains transformer

217&11: (2)-6P25, UU7 and with smoothing circuit re-

o duces hum to a minimum.

* Sepirme burs snd bley Recommended for we witn TWO

4 Wave bands 16-50, 190-550, 10in. or 12in. P.M. speaker: YEARS’ *
1,000-2,000 metres. & R e 3 S

% Magic eye tuning indicator * lé’e:‘fm:° impedance 3 or GUARANTEE

and precision flywheel tun-
i b B + Extension speaker sockets.

ing.

% 8 watts push-pull output. % Size 94in. high x 13in. wide

% Clear long distance recep- x 8in. deep—chassis height G N S
tion. 24in. .

Buy all your equipment on the M.0.S. PERSONAL CREDIT PLAN

... MAIL ORDER SUPPLY CO.

The Radio Centre
33 Tottenham Court Road - London * W.l - Tel: MUS 6667
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The performance of

Multiway Plugs

and Sockets for
quick action
and positive

WwWRITE

contact

only as good as

These reliable Plugs and Sockets, proved in
service, provide a quick positive connection for
up to 28 terminations. They need lower inser-
tion pressure per contact than any comparable
product, and when fully mated a dust and damp
proof seal is provided between Plug and Socket.
Considerable latitude in matching can be allowed
when they are used in rack mounting applications.

These components are in regular use by :— The English
Eleceric Co. Ltd., Messrs. Marconi®s Wireless Telegraph
Co.Ltd. and Messrs.Standard Telephones& Cables Ltd.

FURTHER DETAILS

T

0]



any equipment is
its terminals

These versatile Miniature connectors provide M' > g
perfect coupling between co-axial cables and Inlatu re

instruments, and are extensively used in Tele-

vision, Radar, and Communications equipment. he r m etl ca.I I y

They are 100%, pressure and flash tested before

despatch. The full range consists of a variety of Seal ed CO'aXI al

Cable and Panel Mounting units of either plug

or socket type, and a recent addition is an elbow PI u gs an d Soc kets

connector for applications where it is desired to

keep the face of the panel clear. Suitable for use to RCS 322

with co-axial cable Uniradio 32 and 43.

AR.B — APPROVED

POWER CONTROLS }-

LI M1t TEHD

EXNING ROAD, NEWMARKET. TELEPHONE NEWMARKET 318l
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THE TUNER

of the

FUTURE with a FUTURE

We are pleased to introduce the first
comprehensive AM/FM Tuner to be made
available in this country.

The V.H.F. Frequency Modulation channel uses an R.F., F.C., 2 I.F. and
Ratio Detector with A.V.C. based on the stable drift free circuitry already
well known in the FM8I. The Amplitude Modulation channel using an
R.F. amplifier, Delayed amplified A.V.C. and variable selectivity on Short,

An illustrated leaflet on Medium, and Long Wavebands ensures that the S5/FM will give the best
this and other models is possible fidelity on all its ranges. '
available on request to:— A Cathode Ray tuning indicator is fitted and operates on all channels.

C. T. CHAPMAN (Reproducers) LTD.

RILEY WORKS, RILEY STREET, CHELSEA, S.w.lo. FLAxman 45778

Export Enquiries Invited.

6-CHANNEL C.R.T. FILM RECORDER

This instrument has been long awaited by
engineers in many branches of industry
who are concerned with the investigation,
measurement and recording of vibration,
noise etc. Compact, self-contained, it may
be run from a rotary converter for field
use. It has many other applications in
association with strain gauges or suitable.
transducers from our range for recording
and analysing load, straln and displacement.

At
BOULTON PAUL ELECTRONICS

Write today for further detalls. %? BOULTON PAUL  AIRCRAFT  LIMITED
WOLVERHAMPTON

This recorder may solve your problem.
phone : Fordhousas 3190 grams : Alrerafe, W'ton,
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4/24/ /Vﬂ/f/—a range of
‘GERAMICAPS’ for your

L/\=3 Storage Unit!

TESTED

The LAB Continuous Storage Unit is widely acknowledged
as the most efficient and convenient method of storing and selecting
= resistors. Now its usefulness is still further extended
with the introduction of LAB pak’d ‘ Ceramicaps’.
With the LAB Unit, research and experimental
laboratories and small production groups
:  have to hand immediately, a complete range
. of resistors and ‘Ceramicaps’, easily selected
with card index simplicity from some 700
sorted and carded components. Empty cards
are merely replaced with full ones
from stock.
The LAB unit is supplied
FREE with initial purchase
to your specification.
Standard assortments
available. Each LAB Unit
can be used to store one type
of component exclusively, or
quantities of the complete
range of resistors and
‘Ceramicaps’. Full details and
illustrated list will be sent on
application.

THE

AR
RESISTORS X ;
Ref. Type Loading 3101:‘ Range Dimensions co NTI N U O US
T $ watt + watt 250 10 o"lrt;“ " x A
t
R § watt I watt me:ohml 3" x4 sTo RAG E u N IT
Tolerance avai zble j;20°.,, 10%., 5%
HIGH STABILITY RESISTORS
HS3 \ § watt § watt 750 J ] o;\gg l LPAOIE
to . .
hms H
Tolerance available +5%, 2‘;:,egle,m * contlnuous Storage for
WIREWOUND RESISTORS H ¢ H ’
S ohms to 100K ohms — 5-10 watts ReSIStors and ceram Icaps
Tubul 3 4‘7°CEF'lAMI$AIPS ' +2%, 10%
o Y] o
S0 Tsoo pr o HIK % Values separately carded

The Lab Continuous Storage Units are available from your normal source
of supply, but more detailed information can be obtained from

THE RADIO RESISTOR COMPANY LTD

S0 ABBEY GARDENS LONDON N.W.8 Telephone: Malda Vale 5522

% Finger-tip Selection
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VISUAL VALVE TESTER

K
"

g3

This equipment displays on a cathode-ray tube
a family of la/Vg curves for any receiving type
thermionicvalve. Eleven curves corresponding
to eleven different grid voltages are presented
simultaneously and a calibrated graticule
permits rapid comparison with published data.

& £
3

X

Nine standard valve bases are provided, with
facilities for connecting others, and the various
valve electrodes are connected to the requisite
supplies by a multi-button switching board.

This permits any electrode to be connected to
any supply without damage and also enables
electrodes to be paralleled for test purposes.

All external parameters Va, Vs, Vh, Vg, are
continuously variable over a wide range and
current and voltage values are metered.

Full technical data is available on request.

CINEMA

A COMPANY WITHIN THE J . ARTHUR RANK ORGANISATION

WORSLEY BRIDGE ROAD - LONDON + S.E.26
HITHER GREEN 4600

SALES AND SERVICING AGENTS:

Hawnt & Co. Ltd., 59 Moor St. Birmingham, 4

Atkins, Robertson & Whiteford Ltd., 100 Torrisdale Street, Glasgow, $.2

.F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16

.
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7 RELAY
announcing the

P A Relay of noteworthy dimensions, designed in size and per-
~ formance to suit present day electronic equipment. The new
= 2400 Relay is available with twin light duty or single heavy duty
contacts.
When fitted with a 10,000 ohm coil, the pull-in is approximately
4 milli-amperes; contact pressure and clearance have not been
sacrificed to achieve this sensitivity.
DIMENSIONS : Above chassis 24" high x 1” wide x 13" deep.
WEIGHT: 4} ounces.

MAGNETIC DEVICES LTD

NEWMARKET
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radio products Itd.

”5””” (Dept. W.63) 418 BRIGHTON RD, SOUTH

CROYDON, SURREY. Telephone Croydon 5148/9

These really powerful units in compact form give quality and performance right out of proportion to their midget size and
i, modest cost. Osmor ‘‘ Q " Coilpacks have everything that only the highest degree of technical skill can ensure—extra
£ selectivity, super sensitivity, adaptability. Size only 13 x 33 x2{ with variable iron-dust cores and Polystyrene formers.
Built-in trimmers. Tropicalised. Prealigned. Receiver-tested and guaranteed. Only 5 connections to make. All types for
Mains and Battery superhets, and T.R.F. receivers. Ideal for the reliable construction .of nevr sets, also for conversion of
the 21 Receiver, TR.[196, Type 18, Wartime Utility and others. Send to-day for particulars!

SEPARATE COILS ] OSMOR STATION SEPARATOR CHASSIS CUTTER

4/-

The Separator may easily be tuned to eliminate

th“ range is available for all popular wave- any one station within the ranges stated and Type MHole Sizes Prices

o coinarrion dara avansbled W Sndls J fitting takes only a few seconds. Sharp tuning I dinoxldin 196

one hole fixing. Just note these *5 Star' is effected by adjusting the brass screw provided, 2 3in. x 1§in. 18/9

Zeatures. " Only iin. high.V ‘:lacked in 3 2in. x l$in 22/6
o ey " Ee Vari A . .

use dares, Shiced aravle WO Aerial TYPE METRES | 4 Minx2in. 273

plugs

tags for easy con- 4
in here |

nection. *Low
loss Polystyrene for-
mers, L. or MW

| 141-250
218-283
267-341

100-ton bolt H.S. now
supplied with No. 2.

A range of coils for
F.M. Receivers
shortly available.

Coils now available
for reflex circuits.

1450-1550 flying leads. Standard size Ifin. x I§in. x

410-550 ke 3iin. For use with OSMOR coilpacks and

3 others, 14/6 palr. Midget LF.s 465 kjc.
COMPLETE in. x 3in, x 23in,, 21/- pair. PREALIGNED, I

2
3
R 4
receiver 5 395-492 ey RN N s
: e
7
8

E&F _PYE';\ECTIgN ! 3 319405 | lllus. details on request.
L R —)
11-12, 4/9. | 7/6 455-567 .F.s. 465 k/c. Permeability-tuned with

1/6 extra, both types.

Send 5d. (stamps) or fully descriptive literature | DIALS—VARIOUS DIALS CALIBRATED TO COILS

including ** The really efficient 5-valve Superhet Metal dials, overall size 53in. square. Cream background, 3-colour
Circuit and Practical Drawings,” 6-valve ditto, | Type MI, LMS. waves. M2, L. & M. waves. M3, M, and 2 S. waves.
3-valve (plus rectifier) T.R.F. circuit, Battery Price 3/6 each. .
o portable superhet circuit, Coil and Coilpack Pointer 1/6; Drum, Drive, Spring and Cord, 3/2.
leaflets, Chassis Cutter leaflet, and full radio and component lists, and Type A glass dial assembly, measuring 7in. x 7in. (94 x 94 overall), Mounts
interesting miniature circuits, etc. in any position. Choice of two 3-colour scales, 24/6. P, & P. |/6.

WE ENDEAVOUR TO KEEP ABREAST OF THE TIMES BY BUILDING THE VARIOUS CIRCUITS PUBLISHED IN
** WIRELESS WORLD,” “ PRACTICAL WIRELESS,” ‘' RADIO CONSTRUCTOR ** ETC. WE KEEP STOCKS OF THE COMPONENTS

SPECIFIED.
* PRACTICAL WIRELESS " " WIRELESS WORLD * “"RADIO CONSTRUCTOR'’
Coronet Four; Beginners' Superhet; ““No Compromise” TRF Tuner. Converting the TRII96 receiver to a

An Economical Quality Receiver. A Six general purpose s'het receiver simple

vaive A.C. Superhet; Attache Case “* Midget 3-valve A.C. Malns Receiver.” | crystal diode set. Radio feeder units
Portable; RI155 Converter; A.C. Band L E wW. g e
Pass 3; Modern [-Valver: A 2-valve Sensitive 2-valve Receiver. Reflex Push- F'clonomyﬁs ..P.P. Amplifier. Whistle
Feeder Fury Four. 3-speed Autogram. y i Bedsid ilter.  Clrcuit and details available for
Modern vefiex.  Standard AC  Power 1 Pull 3-valve Receiver. Miniature Bedside [ adding push-pull o the 5/6 valve Osmor
Pack, etc. Receiver. Midget sensitive T.R.F.,, etc. superhet,

A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICATION

SUPER Q" for &, MAX. SELECTIVITY
CUP

4|(' = \

+ TERRIFIC =N x MAGNETICALLY
PERFORMANCE ““l\ﬂlllﬁ?lﬁlﬂlllll"m SCREENED
2 2 2
MW. Q A5I (@ LW. Q A52

ONE HOLE FIXING

The NEW Osmor ‘SWITCH-PACK’ now ready 4.8'-

COMPLETE & PRE-ALIGNED, FULL CIRCUIT INCLUDED inc. P.T.
(State which three stations required—2 M.W.—I L.W. or 3 M.W.)

OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING
TO CIRCUITS IN WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED-
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Standard engineers are always
available for consultation; and

il designers and technicians in most
I branches of industry, who may
E 1 wish to avail themselves of

t Standard’s long experience in
1 |" valve engineering, can be assured

enthusiastic co-operation.

Communication and Industrial Valves

WIRELESS WORLD 29

In Standard’s extensive range of high quality,
long-life valves there are types for almost
every purpose, including :—

Broadcast, Communication and
Television Transmission

Airborne and Mobile Y.H.F. Equipment
Microwave Links

Telephone and Telegraph Coaxial
and Line Transmission

D.C. Power Supply Rectification
R.F. Heating

Counting and Computing
Motor Speed Control

Welding Control

Medical Diathermy

Voltage Stabilisation

X-Ray

Yacuum Measurement

Thermocouples

Srandard Telephones and Cables Limired

Registered Office : Connaugh: House, 63 Aldwych, London, wW.C.2.

RADIO DIVISION . OAKLEIGH ROAD . NEW SOUTHGATE, LONDON, N.I1
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COSSOR l
Model 1322

Model 1322 — used in conjunction with a cathode ray
oscillograph — provides equipment for the display, measure-
ment and correct adjustment of RF and IF response curves of
television receivers. This entirely new instrument comprises a
swept oscillator covering the Television BANDS I and III
(5-75 Mc/s. and 155-255 Mc/s.) and a frequency marker
oscillator so that precise calibration of the oscillograph display
may be made ; accuracy of the frequency of the marker pips
being verified by reference to an internal crystal. The

TELECHECK CONVERTER FOR BAND 111

This adaptor provides owners of Model 1320 “ Telecheck *” with an extension -

television channel.

MARCH, 1955

BE READY

FOR TOMORROW

WITH THESE TWO0 WNEW

COSSOR INSTRUMENTS

Telecheck and Marker Generator

for Bands I and III

alignment oscillator is set to the video carrier to which the
receiver is tuned and the sweep (either 1 Mc/s. or 10 Mc/s.)
is automatically derived from the time base voltage of the
display oscillograph. The response of the * strip > under test
to the frequency band applied is then presented on the
screen of the cathode ray tube. The RF output of Model 1322
is available at 75 ohms and is adjustable from a maximum
of 40 millivolts to a minimum of 10 microvolts through a
coarse and fine attenuator.

Model 1321

‘of the frequency range of the original instrument into the BAND III
Thus, alignment procedures adopted for BAND I

REF/IF “strips ” are available also for BAND III receivers. A selection of
the desired BAND is made by means of a switch. Pattern generator

facilities for picture time base lkinearity checks have been retained.

Model 1321 Adaptor is designed for permanent attachment to the standard
“ Telecheck > providing a neat, light and compact unit. Mounting is effected
by four screws and the inter-connecting wiring is carried in a single

insulating sleeve.

COSSOR corme v

Write for illustrated leaflets about both these snstruments :

CL.60

A. C. COSSOR LTD * INSTRUMENT DIVISION (Dept. 1 ) HIGHBURY GROVE : LONDON : N5

Telephone: CANonbury 1234 (33 lines)

——

Telegrams: Cossor, Norphone, London

Cables: Cossor, London
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LEARN THE

PRACTIGAL

WAY

Specially prepared sets of radio parts with
which we teach you, in your own home,
the working of fundamental electronic
circuits and bring you easily to the point
when you can construct and service radio
sets. Whether you are a student for an
examination; starting a new hobby; intent
upon a career in industry; or running your
own business—these Practical Courses are
intended for YOU—and may be yours at
very moderate cost.

EASY TERMS FROM 15/- A MONTH BEGINNER’S RADIO

With these outfits, which you receive upon

enrolment, you are instructed how to buiid OUTFITS —ror carrying out

basic Electronic Circuits (Amplifiers, basic practical work in Radio and ALL EQUIPMENT SUPPLIED
Oscillators, Power Units, etc.) leading to  Electronics, from first principles and IMMEDIATELY AND REMAINS
complete Radio and Television Receiver leading to the design and building of

Testing and Servicing. simple Receivers. YOUR PROPERTY

ADVANCED RADIO OUTFITS

— With this equipment, you are instructed in the
design, construction, testing and servicing of
complete modern TRS. Superhet Radio Receivers.

TELEVISION outfit No. 3 —

With this equipment you are instructed
in the design, construction, servicing and
testing of a modern high-quality 157
Television Receiver.

FRE

f7 /
POST THIS COUPON TODAY OsPEcTy |

OTHER COURSES WITH EQUIPMENT INCLUDE:

MECHANICS - ELECTRICITY
CHEMISTRY - PHOTOGRAPHY

GARPENTRY

ALSO DRAUGHTSMANSHIP - COMMERCIAL ART
L AMATEUR S.W. RADIO - LANGUAGES - ETC.

Please send me your FREE book on Practical
Courses.

Subjects of interest.

NAME " —

ADDRESS

|
|
l
l
| London, W.4.
|
|
|

V
|
I
|
I
To: EM.L INSTITUTES, Dept. 127x, Grove Park Road, !
I
I
I
|
|

I WAK

E . M . ' » I N ST I TUT ES The only Postal College which is part of a world-wide Industrial Organisation

1IC57
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radio
ceramics

STEATITE & PORCELAIN PRODUCTS LTD.

Stourport-on-Severn, Worcestershire. Tel: Stourport I11. Telegrams : Steataln, Stourport l

SP87
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ACCLAIMED

for

BETTER

and modest cost

THE

MAGNETIC RECORDER

Meticulously recording every tonal facet with complete
mastery, the ‘‘Concertone ' tape recorder will give you the
ultimate listening pleasure that comes from superb music faultlessly
recorded and reproduced.

The ** Concertone " will re-create, in the home, the
true image of the original performance. Whether it be Solo Violin,
or Oboe, or a Full Organ with its demanding power and range,
the ‘“ Concertone * with its wide frequency response, and extended
dynamic range, will satisfy the connoisseur of fine muslc.

Simple, absolutely reliable, rugged, compact, light-
weight, and easily portable, the ** Concertone ** will, wherever
there are sounds to be recorded, serve faithfully, earning, justly
unqualified praise for its faultiess performance.

Manufactured by the company in its own precision
machine shop, the tape mechanism employs three motors and a
special design servomatic brake. The brake not only locks the
spools securely during transit, but of greater Importance, it is
completely free from fade, being self-compensating for wear. Unique
is the provision of a” mechanical interlock which prevents faulty
operation.

SEE YOUR DEALER TODAY AND JUDGE THIS FINE
MACHINE FOR YOWURSELF. IN THE EVENT OF
DIFFICULTY SEND DIRECT FOR A COMPREHENSIVE
SIX-PAGE LEAFLET (please enclose a,s.a.e.).

| 48 GNs compLETE |

Trade enquiries cordially invited

Abridged Specification

Tape speeds, 7%in. and 3in.
sec. Fast Forward and Rewind.
Self-compensating Servomatic
brakes. Single slot loading.
Position scales. Inputs Mic.,
Rad. and Gram. Frequency
response 7%in./sec. 50-12,000
cps. within 3db. 33in./sec. 50-
6,000 cps. within 5db, Bias
freq., 51 kcfs. Half track
recording. Interlocked controls
Wow .02%, max. Recording
to International Standard. Cab-
inet—Blue and Grey rexine.
Storage for Mic. and Mains
lead. Detachable Iid. Gross
weight, 26 Ibs. For 210/250 v.
A.C. ONLY.

FE

gl FISHER ELECTRONICS COMPANY LTD.

WM 70, BREWER ST., LONDON, W.1. GER 3376 |

AKX ll

EXPORT ENQUIRIES TO :— THE BARNETT SHIPPING & EXPORT CO, LT, 25 MONMQUTH ST., LONDON, EC3
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REAL HIGH FIDELITY at modest cost . . .

®Manufacturer-to-Consumer policy saves you at least one-third cost!

We are now specialising in the supply of units
for making up high-fidelity Radio and Record-
reproducing Equipments for use in the Home,
small Halls, Schools and Gramophone Societies
and single items for replacing in existing equip-
ments and radiograms. .

Our Chief Engineer, who is operating a Technical

Guidance Service, is available daily, including
Saturdays, from 10 a.m. to 6 p.m., or will deal
with enquiries by return of post. Our new illus-
trated Catalogue and Supplement will be a great
boon to those desiring high quality equipment for
modest expenditure. Send two 2}d. stamps for
your copy now, It may well save you pounds.

No. | ““SYMPHONY* AMPLIFIER is a 3-channel
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
suit 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 itemsin
the chain so that what finally registers in the brain is as
per original. This flexibility of control is far more impor-
tant 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 accommoda:e a wide
variety of records from old 78's to new L.P."s. Input is for
all types of pick-up of 0.1 v. output or more and there is
full provision (and power) for Radio Tuner. ltis available
to match 2/3 or 15 chms speakers. Price: 10 gns. (carriage
5/-). Fitted in portable Steel Cabinet, 35/~ extra.

No.2 “SYMPHONY ” AMPLIFIER as No. | but with
10-watt Push-pull triode output and triodes throughout.
Woden mains and output transformers and choke. Full
provislon and power for Tuner. Output tapped 3,75
and 15 ohms. Competes with the most expensive ampli-
fiers on the market yet costs only 15 gns. (carriage 5/-).
Fitted in portable Steel Cabinet 2 gns. extra.

* SYMPHONY "™ AMPLIFIERS with REMOTE
CONTROL. Both the above model Amplifiers are avail-
able with all controls on a separate Control Panel with up
to 4 feet flexible cable which simply plugsinto the amplifier,
Enables the Amplificr proper to be sat in the bottom of
a cabinet whilst the controls are mounted conveniently
higher up. Extra cost 2 gns.

“STUDIO SYMPHONY *” AMPLIFIERS, Models 1
and 2, new models specially designed to get the maximum
out of the revolutionary new Collaro Studio pick-ups and
heads type ‘‘ P’ or Transcription. Specification as per
our Standard Symphony models but with high-gain,
low-noise, built-in Pre-amplifier stage with separate
switched correctors for Std. and LP. Third position on
switch providesinput matching for Acos and similar output
pick-ups. These remarkable new models thus provide
all the facilities and matching of our Standard Symphony
Amplifiers PLUS the specialised Collaro matchings. Send
for copy of *’* The Gramophone *’ review of these instru-
ments. Price: No. 1, |2 gns; No. 2, 17 gns. Carriage 5/-.

CURRENT GARRARD PRODUCTS AVAILABLE FOR
IMMEDIATE DELIVERY FROM STOCK AT PRESENT.

MODEL TA 3-speed unit, but with plug-in turnover

head Type G.C.2, £10/16/-, or with Acos HGP 33

or 37 heads, £10/14/-, or with two separate high fidelity

Acos HGP35 heads, £12/17/-. Unit less heads, £8/11/-.

post 2/6. Heads, 42/3 each, post |/-.

MODEL TB as above, but with long pickup arm. Less

heads, £8/11/-, post 2/6.

Heads to fit this unit: Decca XMS, 54/6, Decca Crystal,

33/-, Garrard Standard Magnetic, 28/=, miniature magnetic

low impedance, 28°~, miniature magnetic high impedance,

38/-. Post on heads |/-. Unit can be supplied with any

combination of above heads and Is carefully adjusted for

stylus pressure on despatch.

MODEL RC80M, |ess heads, £15/5/-, with new turnover

head, £17/9/6, with two separate Acos HGP35 heads,

£19/9/-, carriage 5/-.

COLLARO PICKUPS AND HEADS. Studio PICkuP

Arm, 13/10. Studio Pickup head type * O " ol

£3/0/9. Pickup complete £3/14/7. S:udlo Trans:rlptlon

Pickup Arm with Studio ‘' P"** head, £4/15/9. Ditto with

Transcription head, £5/2/5.

TRANSCRIPTION MOTORS IN STOCK.

chsE“V\; CONNOISSEUR variable speed on all 3 speeds
/5.

GARRARD Model 30! €25/3/6. Cabinets available to

house these motors together with pick-up.

SNIP NO., |

GARRARD LATEST MODEL RC80M AUTO-
CHANGER. Fitted with full-length Pick-up Arm to
take 3-pin plug-in heads, manufactured end of Oct.
1954. PRICE LESS HEADS, £I5/5/—, carriage pald.
These extraordinarily versanle units can be supplied
fitted with the following combinations of Pickup Heads
at the following prices:

With two Decca XMS ffrr Magnetic Heads, £20/15/-.

With two Decca Crystal Heads, £18/10/-.

With Decca Crystal for L.P. and Garrard Miniature
Mag.for Std. Takes minfature fibre or steel needles.
£18/13/-.

With adaptor and
£20/5/-.

With adaptor and one Acos HGP39-1 Head for L.P.
and Garrard Minjature Mag. High Impedance for
Std. Takes miniature fibre or steel needles.
£19/17/-.

The above combinations of heads are matched for
output and stylus pressure carefully adjusted before
despatch. Carriage paid.

Above mounted in Portable Cabinet 90/- extra.
IMMEDIATE DELIVERY FROM STOCK

SNIP NO. 2

Very latest Model ** MONARCH " 3speed AUTO-
"CHANGER fitted with latest ACOS HGP37 turnover
Pickup Head for Std. and L.P. Plays 12in., 10in.,
and 7in. records mixed in any order. Capacu:y
10 records. Operates on 100/125 and 200/250 v. A.C.
50 ¢/s. Unit plate measures 12}in. x 103in. Height
above plate required 5}in.; depth below required 24in.
PRICE COMPLETE £13 IO/- Carriage 5/-.
IMMEDIATE DELIVER Leaflet 24d.

Above mounted in Portable Cabinet, 16 gns., plus
carriage 7/6.

“SYMPHONY ** BASS REFLEX CABINET KITS.
30in. high, consist of fully-cut 2in. thick, heavy, inert,
non-resonant patent acoustic board, deflector plate, felt,
all screws, ete,, 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.

"'HIRE PURCHASE raciLities |

NOW AVAILABLE on orders of £15 or over.

Send one-third deposit with order, balance over 6 or
12 monthly instalments. State which required.

NORHERN RADIO SERVICES

KINGS COLLEGE RD., ADELAIDE RD.
LONDON, N.W.3. Phone PRImrose 8314
Tubes: Swlss Cottage and Chalk Farm,
Buses: 2, 13, 31, 113, 187,

two Acos HGP39-1 Heads,

‘SYMPHONY * BASS
REFLEX CABINETS, fully
finished in figured walnut oak
or mahogany to our own
design and to match our
Console Amplifier Cabinet,
enabling the housing of a whole
equipment in a two piece suite;
cost: 12in. speaker model,

£11/10/-; 10in.,, £I1; 8in,,
£10/10/-. Carriage according
to area. he 10in. model is

Ideal for the WB HF 012 (see
‘“The Gramophone '  review
March),

CONSOLE AMPLIFIER
CABINETS (above), 33in.
high, lift-up lid with piano

hinge, take Tape Deck, Gram
Unit or Auto-changer, Ampli-
fier, Pre-Amplifier, znd Radio
Feeder Unit, finished medium
walnut veneer. De Luxe
version, price 10 gns. Carriage
according to area. Oak or
Mahogany veneers 10/- extra.
Special finishes to order.
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NORTHERN RADIO SERVICES contd.

SYMPHONY RADIO FEEDER UNITS
No. | Symphony Tuner. A T.P.F. model designed for the quality
reception of local stations. Quality is adequate for amplifiers of the highest
fidelity class. Infinite impedance detection. Controls: gain, wave-change
and radiofgram switch. {lluminated engraved glass dial. Latest miniature
valves. Overall dimensions: 9in. wide x 6in. deep x 6in. hish. Power
required: 6.3 v, at | amp. and 250/300 v, at 15 mfa. Price £7-7.

No. 2 Symphony Superhet Tuner. Three wave-bands, advanced
circuit, very newest valve types, floodlit glass dial with bronze escutcheon
provided, Suitable for use with the best amplifiers. Overall dimensions:
12in. wide x 84in. high x 7in. deep. Controls: onfoff/gain, radio/gram,
wave-change and tuning. Dial cit-out: 8in. x 4{in. etther horizontally
or vertically (state which required). Tuner can be readily mounted ac
any angle. Requires$.3 v. at {.5amp.and 250/300 v. at 20 m/fa. Price £11-11.

Symphony No. 2/VS Superhet Tuner, As No. 2 but incorporating
on the wave-change 'switch an extra position for radio, thus making two
radio positions, ' One is the standard one with 9 ke. separation and the
extra one providing virtually T.R.F_ band-width and quallty on local
stations. Price £13-13. P

All above tuners are made 'to plug in to any of our Symphony Amplifiers
in a matter of seconds by means of the octal plug fitted at the end of a
flexible multi-cable. They are ideal for providing In conjunction with
our Symphony Amplifiers, the same high quality on radio as is obtained
from these amplifiers on gramophone, but they are equally suitable for
use with other high fidelity amplifiers. And where the output circuit
requires modification to match a given amplifier this can be carried out
for a small extra cost on request. Either of the two Superhet models
can be fitted with a magic eye tuning indicator for £2-2 extra. Furthermore,
they can be fitted with a pre-amplifying stage to match the Decca Magnetic
Pickups or the Collaro Studio type ‘‘P '’ pickup head for use with
amplifiers which would not otherwise have enough gain for these com-
paratively low output pickup heads. In these cases, two separate correction
circuits—one {or standard and one for LP as recommended by the pickup
manufacturers—are incorporated in the radio/gram switch. Please send
for our catalogue giving further details and illustrations.

SYMPHONY AMPLIFIERS FOR DECCA XMS HEADS
Nos. | and 2 for 5 watt and [0 watt Output. These two special
models are exactly the same as the Studio Symphony Amplifiers except
that instead of having the extra switchable pre-stage for the Collaro
Studio type ‘‘P" pickup heads, they have the switchable pre-stage
matched to the Decca XMS heads with appropriate standard and long-
playing correction circuits. These are ideal for getting the very best
out of these famous pickup heads. The price is 12 gos. and 17 gos.
respectively plus 5/- carriage,

FREQUENCY MODULATION TUNER UNITS

Chapman Model FM8I. Tuneable model with attractive facia panel and
dial: will provide amazing degree of realism with complete absence of
background noise when working with one of our Symphony Amplifiers
or other high-grade amplifier. Price £21. Suitable power pack to operate
this mode! £4.
Model FM82. As above but switched-stations model without dial and
having built-in power supply and having a higher audio output suitable
for plugging into the pickup terminals of the average wireless set, Price
complete £24. Call for a demonstration or send for leaflet.

TAPE DECKS AND AMPLIFIERS
Elpico Tape Deck as per ‘‘Impresario '’ Recorder, push-button con-
trols, high-fidelity heads, Price 19 gns. lllustrated leaflet 24d.
Tape Amplifier as per '‘ Impresario "' Recorder. Separate Treble and
Bass controls, neon level indicator. Price 19 gns.
Truvox Tape Deck Mark IIl. TR2/U. Latest version to take pre-
recorded tapes. Price 22 gns lllustrated leaflet 24d.
Tape Amplifier Type C, expressly designed by Truvox to work per-
fectly with their Deck, 3 valves plus rectifier and Magic Eye level indicator.
Price 16 gns. .
Portable Tape Recorder Cabinet to house Truvox Tape Deck and
Amplifier together with speaker, Very strongly made and attractively
finished in rexine. Price £5 carriage paid.

NEW MODEL PORTABLE RECORD PLAYERS

We are pleased to announce the entry on to the
market of two Symphony Record Players designed
to represent the greatest .value in this line ever
offered. Model No. | will contain the Collaro 3-
speed single record playing unit AC3/554 and
model No. 2 will contain the Collaro Autochanger
RC54. They will be available either in the plain
wood or rexine covered and with either O "
insert, ‘P’’ insert or transcription insert, Prices
(in attractive Rexine case), No. | £10-19-6, No. 2
£14.19-6. Carr. 7/6d.

Goodmans Corner Cabinets (right) for the
AXIOM 150 Mark 2 manufactured by us to Messrs.
Goodmans’ specification and approved by Messrs.
Goodmans. Height, 44in. Price: complete kit in
plain board with lin. thick felt, 8 gns. Price:
ready brilt, 10 gns. Finished in figured walnut,
16 gns. Other veneers to order. Carriage extra
according to area.

BRITISH PHYSIG

RADLETT, HERTS.

INTRODUCING -

The BP.L. Duo meter

Now you can read both voltage and
current at the same time with one
instrument.

Brief Specification:

D.C. 0-1 to 0-2500 Volts and 0-50 uA
to 0-10 Amps. Sensitivity 20,000 ohms./
volt. A.C. 0-10 to 0-1000 Volts and-
0-10 mA. to 0-10 Amps. Sensitivity
1000 ohms./volt. 3 ohms. ranges.

LIST PRICE £25.15.0d.
(incl. Test Lcads).

This is the latest addition to our well
known group of test sets. Further details ‘
sent on request.

LABORATORIES

Tel. : Raaienn 567415/6.

dm B8P.30
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(Rola Gele stion

The Final Word

In all radio reproduction it is the LOUDSPEAKER
which has the Final Word. It is the LO UDSPEAKER
which finally determines the quality of reproduction.

The finest radio receiver in the world can only
give indifferent results if fitted with an indifferent
LOUDSPEAKER.

It is the LOUDSPEAKER which re-creates the sound
.and it is the LOUDSPEAKER above all which must
be BEYOND REPROACH.

We have loudspeakers for every purpose and set manufacturers Model P44
are invited to collaborate with us on all problems relating to Lightweight 12” Loudspeaker
sound reproduction.

7 ), FERRY WORKS,
(Rola Geleshon Lf(l THAMES DITTON, SURREY

Telephone : Emberbrook 3402-6

t \ RECTIFIERS TYPE 16HT & 16K
Suitable for outputs of up to 8 mA and 4 kV in

half-wave circuits, .and 15 mA and 7 kV in a

. bridge circuit using four similar units, these
e - rectifiers are the embodiment of power in a com-
r 7
e e N nEelt: ac pact form. The use of these WESTALITE
Input 25°C, 36°C. 45°C, g Tl 3
Type Inpas et ey oy rectifiers sm.:pllﬁes and cheapens high voltage
T . " s N supply equipment, and the abridged table
16K7 105 113 108 102 indicates a range covering a useful field. For
16K16 240 240 248 240 . .
'6:38 300 312 320 293 further details, please write for a copy of Data
16 600 624 640 580
16HT80 1,200 1,248 1,280 1,190 Sheet No. 42 to Dept. W.W.3.
J6HT 144 2,160 2,192 2288 2,176
16HT258 3.865 4,120 4,120 3.690 WESTINQOHOUSE BRAKE & SIGNAL 0. LTOD.,
All ratings applicable to half-wave circuits. 82 YORK WAY, KING'S CROSS, LONDON, N.1
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This space is loaned by PARMEKO for the delight of doodlers in the hope that they may improve on the above.

PARMEKO s LEICESTER

MAKERS OF TRANSFORMERS FOR THE ELECTRONIC AND ELECTRICAL INDUSTRY
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MULTITONE

SPECIALIZE
in equipment for the DEAF

and for: PHYSIOTHERAPY

The ADAPHONE

enables the deaf to hear TV and Radio pro-
grammes in comfort and safety and with a clarity
unobtainable when using a hearing aid for this
purpose. It is also ideal for those with normal
hearing who wish to hear the programmes with-
out disturbing others.

The Adaphone has an attractive grey plastic case
(3in. x 2in. x 1}in.). Weighted straps hold it
in position on any chair arm. The input is
matched for 2 to 10 ohms connection and the
transformer tested to withstand 2,000 voits D.C.
The listener can adjust the volume to his in-
dividual need without affecting the loudspeaker
volume.

Tone control is obtained by alternative output
sockets; ¢ Normal ’and ¢ High.’

The M3 model has Automatic Volume Com-
pression.

A low-impedance insert-type magnetic miniature
receiver of D.C. resistance 30-40 ohms is supplied,
but a bone-conduction receiver is available in-
stead, at extra cost, for those who prefer it.

MODEL M4. Complete with miniature earpiece,
standard earmould, and leads.........ccveeiieeenioenns £419 0

MODEL M3. Incorporating Automatic Volume
Compression, complete as above.....c.cecviieeiianne £515 ©

MODEL MS. Incorporating Loudspeaker Switch
for *silent "1iStening ....ccovuceiinierenniciennoncneans 15 0

Obtainable through all leading Radio Dealers or direct from
Muititone Electric Company Limited.

Inquiries should be oddressed to

MULTITONE ELECTRIC CO. LTD.

223-227 St. John Street, London, E.C.I.

PIONEERS IN SOUND AMPLIFICATION

MaRrcH, 1955

HARTLEY-TURNER
SOUND EQUIPMENT

Complementary to the Super Control
Preamplifier which was described last
month, we would now like to draw
attention to the Hartley-Turner 20-Watt
Amplifier.

BRIEF SPECIFICATION:—

Input sensitivity 1V RMS for 20 Watt
output into 4 or 16 ohm load. Negative
feed back over all stages. Push-pull tetrode
output stage. Suitable for A.C. mains
50-60 c/s 100-125V and. 200-250V. Addi-
tional power supply sockets for preamplifier
6.3V 1A, 250V 5mA and for radio tuner
unit 6.3V 2A and 250V 25mA.

PRICE: £33.0.0

Full details of this and our other products sent
Jree and post free on application to:

H. A. HARTLEY GO. LTD.,

152, HAMMERSMITH ROAD,

HAMMERSMITH, LONDON, W.6.
Telephone : RiVerside 7387
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60 Watt H.F.
FIXED STATION

This completely new Pye equipment has been specifically
designed for point-to-point communication and will fulfil equally
well a ground-to-air role in air traffic control systems.

Push button control brings any one of four preselected channels
into immediate operation; this facility is also available when the
equipment is installed for remote unattended operation. The
60 watt Fixed Station Transmitter offers R/T, C/W, or M.C.W.
operation with ‘break-in’ facilities on telegraphy.

The equipment is suitable for unattended operation in the

tropics.
NS
ﬂ .] a
Telecommunications
CAMBRIDGE @ ENGLAND
Pye (New Zealand) Ltd. Pye Canada Ltd. Pye-Electronlc Pty., Ltd. Pye (ireland) Ltd.

+ Auckland C.l., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire
Pye Radio & Television(Pty.) Ltd. Pye Limited Pye Limited Pye Corporation of America

johannesburg Piaza de Necaxa 7 Tucuman 829 5th Avenue Building

South Africa Mexico 5 Buenos Aires 200, 5th Avenue, New York

L——— — PYE LIMITED o o CAMBRIDGE . . ENGLAND ——
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- 5-MEGACYCLE OSCILLOSCOPE ' = -

joins the Tektronix
Type 530 Series

TYPE 532

the most

Versatile oscilloscope

in its class!

This new oscilloscope offers the advantages of all
six Type 53 Plug-In Units now available — plus
those yet to come. Only the wide-band units are lim-
ited by its dc-to-5 mc response. Wide sweep range
(0.2 psec/cm to 12 sec/cm) and 4-kv accelerating
potential complement the signal-handling versatil-
ity of the Type 532... resulting in performance
characteristics desirable for a great many laboratory
applications.

Extra dependability is designed into the Type 532,
mainly through circuit simplicity and conservative
tube loading. Yet it retains all the precision and sta-
bility you’ve come to expect in Tektronix oscillo-
scopes. It is an instrument that will give lasting sat-
isfaction in all applications within its capabilicies.

Vertical Characteristics
of the Type 532
with these
Plug-in Units

TYPE 53A—DC to 5 mc, 0.07-usec risetime. Sensitivity

" TP 532 OICHIONCOPE
§ 9 @9 e

Wide Sweep Range
21 calibrated sweeps from 1
usec/em to 5 sec/cm, accurate

]
4
§ within 3%. 5-x magnifier, ac-

curate and valid on all sweep
speeds, extends calibrated
range to 0.2 usec/cm. Full
range — 0.2 usec/cm to 12

o see/cm, continuously variable.

DC-Coupled Output
Amplifier

Less than 3 db down at 5 me.
Adjusted for optimum transient
response with wide-band units
plugged in.

Advanced Cathode-Ray
Tube

Tektronix 57 flot-faced preci-
sion crt with 4.kv accelerating
potential provides 8 centi-

BASIC CHARACTERISTICS

TYPE 532—$825.00 plus price of desired plug-in units.
Prices f.0.b. Portland {Beaverton), Oregon 1

’
!

mefers of linear vertical de-
flection.

Sensitive Horizontal
Amplifier
0.2v/cm to 20 v/em sensitivity,

Versatile Triggering

Internal or external, with am-
plitude level selection or auto-
matic triggering.

Accurate Amplitude
Callbrator

Square wave, 0.2 mv to 100 v
in 18 steps, accurate within 3%,

DC-Coupled Unblanking

Vertical Beam Position
Indlcators

Electronic Voltage
Regulation

TYPE 53D —=Differential-input high-gain unit, DC to 350
ke at 1 mv/em; passband increasing to 2 me at 50 mv/cm.
Full range—1 mv/em to 125 v/em. ... ...... $145.00

TYPE 53E — low-level differential-input unit. 50 micro-
volt/ecm to 10 millivolt/cm, calibrated. Possband 0.06
cycles to 60 kc. Maximum combined noise and hum, 7 uv
rms, with input grids grounded. . ............. $165.00

TYPE 53G—Differential wide-band unijt. DC to 5 m¢, 0.07
psec risetime. 0.05 v/em $0 20 v/em calibrated, with
separate attenvators for both inputs. Better than
100-ta-1 common-mode rejection for the entire

0.05 v/cm to 50 v/em, ac or dc, continuausly variable, passband. . .......... P $175.00

with 9 calibrated steps from 0.05 v/cm to 20 v/cm, $85.00

TYPE 538 —Same as Type 53A with additional calibrated
ac-sensitivity to Smv/em ... ... 0. $125.00

TYPE 53C—Dvol-Trace Unit. Two identical amplifier chan-
nels, de to 5 me, 0.05 v/em to 50 v/cm. Electronic switch-
ing triggered by oscilloscope sweep...or free running at
Qbout 100 K€ L evrnrnsnrccncrassscacassess$275,00

Be sure to see the Type 532 and
many other new Tektronix Instru.
ments at the 1955 IRE show.

Tektronix, Inc.

P. O. BOX 831D, PORTLAND 7, OREGON, U.S. A.
CYpress 2-2611 - Cable- TEKTRONIY
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High Q
inductance
coils

wound on Ferroxcube cores

D ESIGNERS of compact and efficient
tuned circuits and wave filters are
making ever-increasing use of Mullard
high Q inductance coils.

Based on Ferroxcube, the world’s
most advanced magnetic core material,
these coils combine small size with an
inductance of up to 30 henries over a
wide frequency range. Furthermore,
their convenient shape and self screen-
ing properties facilitate either
individual mounting or stacking.

Full details of these and other high
grade components now available from
Mullard will be gladly supplied on
request.

R TYPICAL @ VALUES

Special Features

Q I ] )

600 LAl | ] Small size

| _% Bl Low hysteresis loss factor
500 LAz, /] \\ High value of inductance

P A \ Low self capacitance
400 LA, ,/ i NS Controllable air gap facilitating
300 o= /_< inductance adjustment
v /1 \\ Self screening
200 ,/'4 Controlled temperature coefficient
100 ,// } Operation over a wide frequency
— 11 AN AR
(o] N 10 I 100 ~~ 1000 Easily mounted
FREQ.Kc/s.
S * Ticonal > permanent magnets,

*Magnadur’ ceramic magnets,
Ferroxcube magnetic cores.

Mullard

MULLARD LIMITED - COMPONENT DIVISION . CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON . W.Eg)

[Mullard]
NFA
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96" SELENIUM
o SF.%« RECTIFIERS

for

Direct current power supplies may be cheaply and
efficiently provided from alternating current mains
by the use of G.E.C. selenium rectifiers.

Maintenance costs are low as no moving parts
are required.

Efficiency may be as high as 80%.

No damage is caused by very high overloads — up to
10 times overload may be applied for 2—3 seconds.
The unit illustrated is rated at 28V 10004 but
larger or smaller units are available to meet
any requirements.

SALFORD LECTRICALINSTRUMENTS TD- SALFRDS LANCS
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THORN GCONTRIBUTIONS TO

Sppace & weight saving

IN EQUIPMENT DESIGN

+ B

ATLAS MIDGET PANEL BULB overan
length: 14.6 mm, Bulb diameter: 6.3 mm. Rating: 28v.,
1 watt, 0.04 amp. Also available in 12v., 8v. R.A.E. and
S.R.D.E. type approval. Flanged cap and single centre

contact for easy replacement.

DIMMER TYPE

Thorn

INDICATOR TYPE

The need for saving space and weight in modern
electronic and panel control equipment is an
ever present problem. The Atlas Midget panel
bulb was designed with these difficulties part-
icularly in mind. Tiny in size, simply and
robustly constructed, its success is confirmed
by typeapproval fromthe R.A.E., Farnborough,
and S.R.D.E., Christchurch.

The development of the Atlas Midget panel
bulb made possible the production of the Thorn
Miniature Sealed Panel Lampholder, which
has been developed specifically for the Armed
Services. It is available with dimmer or in-
dicator cap, and will withstand conditions of
constant vibration and shock.

Brief details are given below, but further
enquiries are invited.

THORN MINIATURE SEALED PANEL
LAMP HOLDERS Overall length including

contacts: 1.43 ins. Dia.: .75°, Weights: with Indicator
Cap 0.276 ozs., with Dimmer Cap 0.644 ozs. Conform
to Radio Components Specs. (Prov.) 201, Humidity
Class. H.1l. Temperature category 40/100 (—40°C. to
+ 100°C.). Pressure sealed to 20 1bs./square inch.

Completely weatherproof and will withstand con-
ditions of constant vibration and shock. Rota-
tion of the dimmer !cap controls the light output
from bright to dim by means of an internal metal
shutter. Developed originally for A.F.V.’s, Thorn
Miniature Sealed Lampholders have many other
obvious applications.

The holders are insulated from thke panel which
can vary from g5° to §* thick. Thicker panels may
be counterbored. Single hole mounting facilitates
fitting. Rotation is prevented by flats on the body.
The lamp can be replaced without breaking seals,
by unscrewing cap.

THORN ELECTRICAL INDUSTRIES LTD

AIRCRAFT COMPONENTS DIVISION, 105-109 JUDD STREET, LONDON, W.0.1
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MAINS

TRANSFORMERS

FULLY INTERLEAVED
SCREENED AND IMPREGNATED. ALL GUARANTEED
ALL PRIMARIES ARE 200/250 v. Half Shrouded.
HSM63 (Mldget) Output 250-0-250 v. 60 mfa., 6. 3 v. at 3 amps.,

J % E27) ETRRID5: boomamT 000 oo coon0aa000a0r-aIeaa0 00aaeIaaasaaa - 0 &/3
HS63. Output 250-0-250 v. 60 mfa,, 6.3 v. at 3 amps w5 v at

2 amps. 16/6
Hgﬂ) Wmdmgs as above. 4 v. at 4 amps., 4 v. at 2 amps. 16/6

utput.

HS2. 250 D750 % Bl (0] oloooimnnenmnsaaaonon emeenoskooco Bl oo 19/-
HS3. 350-0-350 v. 80 mfa., 19/~. HS30, 300-0-300 v. 80 m/a 19/-
HS2X. 250-0-250 v. 100 mfa, 21f-. HS75. 275-0-2 5 v 20
HSJOX./ 300-0-300 v. 100 m/a. HS3X. 350-0-350 v.

OOV - ool s o -lo e noine == s - slis - seisaime « smpomePaE g e ssaissie 20/-

Fully Shrouded
FSMé63 (Midget). Output 250-0-250 v. 60 mfa., 6.3 v. at 3 amps.,
£77{P ‘godoaoamE00aAII0000aaeeOGRaadaEr A oo Moo e 16j9

Output
RS20 0=2501v. SOM/a5 1k et cumee « + o vieapes o o sssmparvam swsvensemsn s 21/-
FS30. 300-0-300 v. 80 m/a., 21f-, F53, 350-0-350 v. 80 mfa. ... 2l/=
FS2X, 250-0-250 v. 100 m/a., 23/-. FS75. 275-0-275v. 100 mfa. 23/-
FS30X. 300-0-300 v. 100 mfa., 23/-. FS3X. 350-0-350 v.

IO A e s o sTTeTee ol + - T T <M - <Eiamee - - TR 23/-
All 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 m/fa., 6.3 v. 4 amps., C.T. 6.3 v.

4 amps., C.T.5 v. 3 amps. Fully shrouded .........ccovviiiiiiin, 47/6
FS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v.

4amps., C.T. 5 v. 3 amps. Fully shrouded ........................o.. 67/6
F35X. Output 350-0-350 v. 250 m/a., 6.3v. 6 amps., 4 v. 8 amps.,

4v.3 amps., 0-2-6.3 v. 2 amps. Fully shrouded ..................... 65/-
FS160X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3 v.

3 amps., 5 v. 3 amps. Fully shrouded .........coooieiiienninin 44~
FS43X. Output 425-0-425 v; 250 mfa., 6.3 v. 6 amps., 6.3 v.

6 amps., 5 v. 3 amps. Fully shrouded ...........c.o.coooiiiiini 63/6
HS6. Output 250-0-250 v. 100 mfa., 6.3 v. 6 amps,, C.T. 5 v,

3 amps. For receiver RI355. Half shrouded ..................... 26/6
HSI150. Output 350-0-350 v. 150 mfa.. 6.3 v. 3 amps., C.T. 5 v.

3 amps. Half shrouded
F36. Output 250-0-250 v. 100 m/fa., 6.3 v. 6 amps,, C.T. 5 v.

3 amps. Fuily shrouded :
FS120. Output 350-0-350 v. 120 ., 6.3 v,

2amps., C.T.5 v. 3 amps. Fully s rouded
FS256. Output 250-0-250 v. 80 mfa., 6.3

3 amps. Fully shrouded . 28/6
PRI/I. Output 230 v. at 30 m, b ¢ 21/-
FSI150. 350-0-350 v. 150 m/a,, 6. V. 4: amps. 31/6

FSI150X.
C.T.63v.at Zamps,CT 5v at3amvs
The above have inputs of 200/25

Output 350-0-350 v. at 150 m/a, 63 v.at 2 am =
Fully shrouded...... 316

OUTPUT TRANSFORMERS

MIDGET OP. 5,000 to 302 ..... 3/9
8,000 to 3Q2 .39
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/
Williamson's O.P. Transformer to Author’s specification... £4/13/6
Chokes for Williamson’s Amplifier, 30 H. at 20 m/a. . 1&/6
10 H. &8 150 M/a. cooiiiiiniiiiiiiier i rreiii e creanii e s e ra e s e anann 32/-
FILAMENT TRANSFORMERS
Ali 200/250 v, Input.
F3. 6.3v. @ 3 amp 9/6
F4. 4v. @ amps., 7/6 F6. 63 v. @ 2amps. .... . 76
F6X. 6.3 @ 03amps 5/6. FI2X. 12v. @ | a 8 @5
FU6. 02 -5-6.3 v. @2amr;s,|0/ Fi2. |26v tappedé!v
3 AMPS. ceeniiiiecniiiceneneienas 16/6
F2d, 24 v. tar;ped 12v. @ 3 amps. 3/6

2
F29. 0-2-4-5-6.3 v. @ 4 amps., |8/9. FUI2 0-4-63v. @ 3amps 17/6
FU24. 0-1224v. @ | amp. oocivnneiiiiniiieeiisiiinicrains e 17/6
F5. 6.3v. @ 10 amps. or 5 v. @ 10 amps,, or 126 v. @ 5 amps.,

OF 10 V. @ 5 AMPS. oiuiieiniiiiiiieiiiicinianaaeenteosniansensnsncnnronne 34/
F&/4. Four wmdmgs at 6.3 v. tapped 5 v. 5 amps. each, giving

by suitable series and parallel connections up to 6.3 v.

20 amps.

Quotations, etc. stamped addressed envelope, please.

C.W.,O. (add |/6 in £ for carriage).

Export enquiries invited.

H. ASHWORTH (Dept. W.W),

676, Gt. Horton Road, Bradford 7, Yorks.
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"WEYRAD"

COIL PACKS AND
|.F. TRANSFORMERS

FOR HIGH PERFORMANCE

THE B.30 SERIES

These packs have been developed to provide an answer to the
problem of reliable operation on overerowded broadcast bands.
The use of an R.F. stage results In much improved sensitivity and
selectivity.

I e

UP TO 4 WAVE BANDS — GRAM. SWITCHING

Fully tropicalised, iron-cored coils wound on moulded bakelite
formers. Ceramic based, compression-type trimmers. Close
tolerance, silvered mica padders.

B30/G — TUNING CAPACITY 483.532 pF.
B3i/G — - ' 354-399 pF.
Coverage 12.5-550 m. in 4 bands.

B32/G — TUNING CAPACITY 483-532 pF.
B33/G — 0 55 354-399 pF.
Coverage 12.5-37, 33-100, 190-550 & 800-2,000 m.

B34/G — TUNING CAPACITY 483-532 pF.
B35/G — N 354-399 pF.

Coverage 16-50, 190- 550 & 800-2,000 m.
PRICES: B30-33 93/9 4 30/6 P.T.
B34-35 84/5 + 27/5 P.T.

FOR USE WITH THESE ).F. TRANSFORMERS

WEYRAD
TYPES
P.3, P.4,
P.5 or P.6.

Operating at
465-470 Kc/S.

A very wide choice of I.F. stage arrangements is possible. The
types listed cover transformers of the highest possible electrical
and mechanical quallty, low cost versions for manufacturers and
special types providing variable selectivity characteristics.

P.3.A & P.3.B. 2 9/10 each
P4 .l 7/6 each
P:5= o oo vmm e e R R R ar e 8/6 each
RaS:A o L R 10/~ each

WEYMOUTH RADIO MFG. CO., LTD.

CRESCENT STREET, WEYMOUTH, DORSET
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Paper Capacitors
Electrolytic Capacitors
Metallised Paper Capacitors
Wire-Wound Resistors
Composition Resistors

Potentiometers

DIUIBIINIEIR!

DUBILIER CONDENSER COMPANY (1925) LIMITED
DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3
Telephone: ACOrn 2241 (5 lines)  Telegrams: Hivoltcon, Wesphone, London.  Marconi International Code.

DN 117
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P.A.1 PRE-AMP

SPEAKERS
GEC. Metal Cone ......0cooieierennnnnnnn.. £8 15
WHARFEDALE Super 5 CS/AL £6 13
0 Bronze 8 AL £3 10
. Super8 ........ .......... £513
. Super8CS ................ £6 6
,, Super 8 CS/AL.............. £6 13
N Golden10 ..............:... £713

» »

, HF.1012

189 EDGWARE ROAD,

WILLIAMSON AMPLIFIER

AP OCOOCRAOCAON mOOCOOONWWNNWOEWS

TELE-RADIO

LONDON, Ww.2.

Shop hours: Monday-Saturday, 9 am. to 6 p.m. Thursday 9 a.m. to 1 p.m.

AMPLIFIERS

O3RAM 912
This renowned amplifier completa—with drilled chassis—front
Brand new B.V.A. Valves. All transformers approved by
Everything included,
Partridge Kit £22/6/3. Wired and Tested £4 extra.
Haddon Kit £21/19/3. Tele-Radio Kit £18/18/6.

WILLIAMSON
This amplifier justly celebrated all over the world. Absolutely complete

with all parts.
Parmdge Kit £22/1/-. Wired and Tested £26/15/6.

P.A.1. PRE-AMP FOR WILLIAMSON AMPLIFIER
The P.A.1 pre-amp. especially designed by us—for use with the Wil-
Hamson, p to a standard—Down to a special price.
Kit £6/16/6. Wired and Tested £8/18/6.

MULLARD 5-10
This clever new amplifier is offered complete to last nut and bolt.
Brand new B.V.A. Valves. First quality components throughout.
Kit Price £12/10]-.

LEAK
TL.10 £17/17/-. Point 1 Pre-Amp. £10/10/.
Vari-Slope Mk. 11 £16/16/-. TL 12 £28/7/-.

UNITELEX MG4 .
Designed to meet the need for a low-cost but flexible medium-power,
general purpose amplifier, £8/18/6.

anel.

TL.25 £34/7/-.

QUAD
Quad IT £22/10/-. Quad II Contral Unit £19/10/-,
NS (@20 /Nare) 500 dbooq 00000006820 000 dEnno00000 £1 6 1
ACOS HGP39 Head Std. & L.P. ................ ea. £2 3
COLLARO Standard MagneticPU. ................ £117 0
COLLARO StudioQorP. PickUp ................ £3 14 8
COLLARO Transcription Arm Studxo “P” Pick up £415 9
COLLARO Transcription Arm Studio (Super) PX .... £5§ 5
13%] | AANTTT o o dope oo DO0EBBE s 2 050 00008 00 0000000 RTINS £2 19 11
DECCA XMS Heads Std.or L.P. ................ ea, £214 8
ECCA XMSP.U.with2heads .................... £6 s
CONNOISSEUR P.U.with2Heads ................ £9 5 6
CONNOISSEUR Transformer .. ......c..o0eiiuun... 13 0
CONNOISSEUR P.U. Heads. Diamond Stylus. Std. or
LB cod 00t o o005 B8 - - - o 0 0000 0ol ogan . I ea £7 811
LEAK Dynamxc P.U. with Diamond Stylus ............ £11 9 6
LEAK Dynamic ExtraHead ........................ £715 3
Mu-Meta YTransformer ............................ £115 0
COLLARO 3/554 3 Speed Motor and Pick up.......... £8 18 4
COLLARO 2000 3 Speed Transcription Motor ........ £13 9 6
COLLARO 2010 3 Speed Transcription Motor and “P . e
GARRARD 301 3 Speed Transcription Motor.......... £25 3 6
GARRARD RC 80M 3 Speed Autochanger with 45 e R
CONNOISSEUR 3 Speed Transcription Motor. ....... £25 15 5

(Latest Model)

OCTAGONAL SPEAKER
CABINET

Demgn‘id for the G.E.C. Metal Cone
’ £1210 0

R.]. SPEAKER CABINET

The sensational new miniature speaker
Cabinet by Wharfedale,
Price 910 0

TUNER UNITS

CHAPMAN S4. Four
Stage Feeder Unit. .
Ditto. S5. Five Stage
Feeder Unit

F.M.81 V.H.F. FM/AM
Feeder Unit

£16 0 0
£21 6 8

£21 0 O

Postage and Packing extra.

(1943)

Phone:

LTD

PAD 4455/6
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STABILISED POWER SUPPLY UNlT
ror PHOTO-MULTIPLIERS

Ediswan now have available a new stabilised power supply unit
which has been specially designed to feed Photo-Multipliers.
It is particularly suitable as a supply unit for Ediswan Mazda
Photo-Multipliers type 27.M1, 27.M2 and 27.M3.

47

BRIEF

SPECIFICATION

INPUT

OUTPUT

T - |
STABILITY | OUTPUT RESISTANCE

200-250v.,40-100 c.p.s.

High stability low ripple
D.C. supply variable be-
tween 300 and 1,100 volts.
Max. current 2 mA, Pos.
or neg. may be earthed.

A 10% change in mains
input voltage results in a
change of less than 0.1%
between 1,100 volts and
600 volts output.

RIPPLE

|
IA
i

pproximately 1,500 ohms. 1

Less than 0.01% R.M.S.

M O UN T N G The Unit is suitable for standard rack mounting or for bench use. Bench Stands are available.

(s

7IN

PRICE

£48

Further information is available on request

EDISWAN

RADIO DIVISION - THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London
Member of the A.E.L Group of Companies

SPI1S
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A New Emitron
OSCILLOGRAPH TUBE
with

POST DEFLECTION
ACGELERATION

where

*
*
*
=
0
¥
¥
&
b
s
%
kX
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small size
and
performance

count

TYPE 4EP1

The latest design of EMITRON tube incorporates |
many new features to give improved performance
and reliability.

4" diameter screen e Green fluorescence ¢ Medium

persistence e Post deflection acceleration to give |
high deflection sensitivity at high light output |
Short deflector plate connections to give low
capacitance and low inductance for high frequency
working e High writing speed e Narrow line |
width e Beam trap for pulse operation e New |
glass base and glass insulated connections to combat

Post Deflection Accelerator Yoltage up to 8,000 Volts.

EMITRON

AREC., TRADE MARR

VALVES AND CATHODE RAY TUBES

€
poor atmospheric conditions and also to achieve X _j:::'non, i
reduction in size. ’ ENNEB | , |50
Heater Voltage 6.3 Volts. 3 A
Anode Voltage from 1,000 to 4,000 Volts. ACCUMULATORS

The Venner Lightweight Silver-Zinc
Accumulator is ideal in every application
where minimum size and weight are
essential. It is particularly suitable for
radio and ¢ walkie-talkie ” equipment.
Write for full particulars and catalogue WW .

VENNER ACCUMULATORS LTD.,

For full details apply : KINGSTOR-BY-PASS, NEW MALDEN, SURREY.
ELECTRONIC TUBES LTD. Phone: MALden 2442,

KINGSMEAD WORKS, HIGH WYCOMBE (PHONE 2020) BUCKS, 3 Associated Companies : Venner Limited — Venner Electronics Ltd.
*
391 -)(-***t***************’*************i
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HOT AR, ..

It was the discovery that paper bags filled with
hot air would ascend that encouraged the brothers
Monzigolfier to experiment with balloons,

and led to the successful ascent of their first
hydrogen balloon in 1783. This practical demon-
stration of aeronautics was the forerunner of air
travel as we know it today.

Recurring reports of sightings of strange flying
objects ranging from glowing discs to fully-manned
space ships help to popularise the idea that space
travel is a forthcoming certainty—only a

matter of time.

COoOLD FAGCTS

Here at Classic we are more down to earth-—no hot air—no futuristic fantasies. We only

deal with established facts. And we spend a lot of our time keeping our facts right up to date.
Every new development in the radio or gramophone field, F.M. to Hi-Fi is given

careful comparative tests, to ensure that the advice we give is as reliable and up-to-the-

minute as the equipment we supply.

The new Classic comprehensive two colour
sixteen page catalogue, is now available free
(please send 6d. in stamps to cover postage).
Also Special Export Catalogue (only available
to overseas customers—please send 1/- to
cover postage—air-mail extra.)

CLASSIC ELEGCGTRIGCAL GO LIT'D

THE HI-FI, T.R., F.M. SPECIALISTS

352-364 LOWER ADDISCOMBE ROAD, CROYDON, SURRkY
Telephone : ADDiscombe 6061-2
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Pre-recorded tapes can now be replayed
on the proved

( e I /\ _
TAPE DECK NEwW MODEL MK. III U
Incorporates BSS sense of tracking.

Price Still Remains at

22 GNs.

Manufactured in Gt. Britain b+

TRUVOX LTD

Sales Office : 15 Lyon Road, Harrow, Middx. (Harrow 9232)

Tech & Sales Depts.: 328 The Broadway, Station Road, Harrow, Middx.
(Harrow 4455)

llulllllulllnnulnl

7X1105

MARCH, 1955

The popular TRUVOX
Radio Jacks can now be
used with -Grundig and
other Continental Tape
Recorders for listening to
and recording. Broadcast
Programmes.

Model TA7 (with Con-
tinental Plug).

Model TA3 (BSS Model)

£2/10/- + 18/4 P,T.

The Light Programme can
now be received and re-
corded with the new SENIOR
RADIO JACK which adds
the 1500 m. wavelength to
the two Medium Wave
stations,

Model TA.8 (BSS Plug).
Model TA.9 (Metric Plug),
for Grundlg or Continental
Recorders.

£3/9/6 + £1/5/5 P.T.
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SELENIUM
AND A RECTIFIERS

FOURTH ’ consult
ONE |

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 characterized
by their cool running and consistent long-
life conformity to stated specification.

@ Manufacturers, Traders and Elec-
tronic Engineers. send us your specific
requirements.

9 Your needs may possibly be met from

The new Truvox Corner standard ”’ types, or

Diffusion Speaker for Hi- [ @ “ To specification” models can be
Fidelity .reproduction, par- (RS
ticularly of the pre-recorded @ Quotatons by return . . . and deliveries
a matter of days only.

tapes played back on Tape ]
Recorders. Increases the @ We welcome export enquiries.
pleasure of listening, at the \ Here are some typical ** standard ' full-wave types
same time a beautiful addition each
toan ol Output 12/15 Volts D.C. | Ampere.  List Price 9/-

ARTRI OIS Output 12/15 Volts D.C. 2.5 Ampere. ., 13/6

. Output 12/15 Volts D.C. .4 Ampere. " 22/6

12 watts, 10,000 lines, 5 or 15 ohms. Output 1215 Volts D.C. 6 Ampere. . 35/

Cabinet only (Patts. Apd. for)
£26

S Trade Supplied
Special Speaker to match £3 0 0
Purchase Tax on Speaker £l 0 6

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

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

Manufactured in Gt. Britain by

TRUVOX LTD

Sales Office: 15 Lyon Road,

Harrow, Middx,
(Harrow 9282.)

HOUSEHOLD ELECTRIX LTD

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

e
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High quality material and

Buller's ceramics | cmmemt o
pressed products.

F o R 1 (] D U s T R Y Prompt delivery at com-

petitive prices.

We specialise in the manufacture of —PORCELAIN FREQUELEX
for general insulation for high-frequency insulation

REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors sz

- MILTON * STOKE-ON-TRENT - STAFFS
Phone: Stoke-on-Trent 21381 (5 lines) * Telegrams & Cables: Bullers,'Stoke-on-Trent

Ironworks : TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 1651 Phone : MANsion House 9971

CASE IS ONE OF OUR 1072 SERIES

It is robustly constructed and has
excellent ventilation.

Front panels of 10 S.W.G. steel bolt to
standard G.P.0. drillings and it is supplied
with chassis runners and cast inset
handles.

It is one of our new range of standard

metal cabinets, cases, racks and desks.

reg. des. app. no. 870811

SEND TO DEPT. 4
for tllustrated catalogue
of our standard range

112-116 NEW OXFORD STREET LONDON, w.C.1
MUSeum 7878
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The G.E.C. metal cone loudspeaker gives lifelike reproduction [~ — = — — = — 77— ]
of any type of sound over a range of 9 octaves. This includes the For the

entire musical fundamental range together with overtones which

give tonal quality and character to the performance of each Home Constructor
musical instrument.

The sound engineer will appreciate the simplification and
improvement in performance which has been achieved by
combining the following attributes in a single unit.

This is a professional
instrument and must be |
used under the correct |
conditions to obtain the
optimum results. Cabinets
have been specially de-
signed for use with this
loudspeaker, details of
which are available

@ Smooth response over a range of nine

octaves with extremely good low fre-
quency response £8 1 5 0
[ ] B

@ Negligible inter-modulation
P TAX PAID

Unequalled transient response due to
special coil and cone construction

o ————— e e . i . = — ——— — —

Metal Cone
Loudspeaker

THE GENERAL ELECTRIC COMPANY LTD.,, MAGNET HOUSE. KINGSWAY, Ww.C.2
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KLYSTRONS

by ENGLISH ELECTRIC VALVE COMPANY LIMITED

The valves tabulated below are examples from our standard rangc. The frequency coverage

can be varied, within certain limits, to suit the requirements of equipment

designers. Further particulars are available on request.

r —= o |
i i N Typical Operation
Tube C.V. Mechanical R.F. Electronic Type of
Type i No. Frequency Power Tuning Tuner
| Range Output Range
! (Mc/s) (mW) (Mc/s)
K.3001 9320-9500 25-0 30 Micrometer
K.328%1 9550-9700 25-0 30 Micrometer
K.302* 2164 9320-9500 25-0 30 Micrometer
K.305* 2263 9250-9500 25-0 30 External Pin
K.312* 2273 9430-9650 25-0 30 Micrometer
K.313* 9645-9715 250 30 External Pin
K.335* 2343 i 9555-9685 250 30 Micrometer
K.308* 2282 8800-8900 30-0 30 I Micrometer
K.315* 9105-9205 30-0 30 Micrometer
K.317* 8200-8300 30-0 30 I Micrometer
K.311* 8500-9500 40-0 25 Shalt
K.324* 2304 9000-10000 40-0 25 | Shaft

1 Operate into Standard British Waveguide (1:0” x 0-5” Inside Dimensions). All valves are supplied with
* Qperate into Standard American Waveguide (0-9” x 0-4” Inside Dimensions). an integral resomant cavity.

Waterhouse Lane, Chelmsford
Telephone : Chelmsford 3491

AP 300-10

ENGLISH ELECTRIC YALVE C0. LTD.
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SENSITIVE AND STABLE

VALVE VOLTMETERS

by

E.7556

SENSITIVE
F.S.D. readings range from 10mV to 300V r.m.s. a.c.

LEVEL FREQUENCY RESPONSE
Only 2% (0.2dB) variation between 20 c/s and 1 Me/s.

ACCURATE
Absolute error is less than 4% over whole range.

NEGATIVE FEEDBACK

The calibration accuracy is precisely maintained in this
valve voltmeter, and in the E.7555 series described below.

BUILT-IN CHECK VOLTAGE

A stable 10mV supply provides a quick and easy check
of calibration.

E.7555/2

WIDE RANGE

0.5V F.S.D. to 15kV, peak a.c. or d.c. (an alternative model,
E.7555/3, with a range of 0.5V to 500V is also available.)

BROAD BANDWIDTH

Low level response constant within 2% from 30 ¢/s to
100 Mc/s using probe.

EXTREME STABILITY

The high degree of feedback employed minimizes the
effects of ageing and supply fluctuations.

DIFFERENTIAL MEASUREMENT

Provision is made for differential measurement of direct
voltages and, at the same time, for the input resistance
to be balanced to earth.

() Iv
u a l m Write today tor full information
'__ on valve voltmeters and other instruments
SPECIALISED ELECTRONIC EQUIPMENT ! in the Mullara range
MULLARD LIMITED - EQUIPMENT DIVISION - CENTURY HOUSE - SHAFTESBURY AVENUE LONDON - WO

(MI45S REV.)



56 WIRELESS WORLD MaARrcH, 1955

NEW!! For TV Band Il

Taylor Signal Generator

For Television 240 Mc/s.
Mcodel 67A

Frequency range: 100 kc/s.-240 Mcf/s. in six
ranges.

Accuracy: + 19%,.

Attenuation: Continuously variable 100 dB.
Modulation: 400 cycles, 309, depth.
Output impedance: 75 ohms.

Direct A.F. output provided.

Cash Price £22/--  Prompt Delivery

Taylor TV Sweep Oscillator

Model 92A
Covering Band III

Frequency-modulated oscillator designed

for the rapid and accurate alignment of

TV receivers.  Also suitable for check-

ing any band pass amplifier.

Frequency range: 5-250 Mc/s.

Frequency deviation: Continuously variable
to approx. 15 Mc/s.

Output: 40 microvolts to 2 millivolts con-
tinuously variable.

Amp. Mod. Substantially linear to 6 Mc/s.
sweep width—less than 109, max. sweep.

Sweep: Sweep voltage continuously variable
to a max. of 300 v. RM.S.

Cash Price £30/-/-  Prompt Delivery

@ All other Taylor Instruments available

on H.P. Write for catalogue and details
% of H.P. terms,

ELECTRICAL INSTRUMENTS LTD.
MONTROSE AVENUE. SLOUGH, BUCKS. Telephone : Slough 21381. Cables: Taylins, Slough.
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S utes mzaj&&mw&;”

=" -. with -the brilliant NEW

= [ Super:peed
: SOLDERING IRON

~a 9

MANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA

STAR FEATURES

Y Heats up from cold in 6 seconds—by a light thumb
pressure on the switch ring.

s When not in use, current is automatically switched
off —thus, greatly reducing wear of copper bit.
Electricity consumption is correspondingly reduced.

Y It is 10” long, weighs 34 ozs., can be used on 2-8 to
6-3-volt supply. 4-volt transformer normally supplied.

Y% More powerful than conventional 150-watt irons and
equally suitable for light wiring work or heavy
soldenng on chassis.

* Simple to operate, ideal for precision work. Requires
minimum maintenance at negligible cost. Shows low-
est operating cost over a period.

Y Can be used from a car battery.

v Itis by far the most efficient and economical soldering
iron ever designed for test bench and maintenance
work.

STAR APPLICATIONS

Designed on an entirely new principle, this light-weight, versatile
iron is eminently suitable for soldering operations in the RADIO,
TELEVISION, ELECTRONIC and TELECOMMUNICATION
industries, particularly for all SERVICE work. For general purpose
work the Superspeed Iron is the ideal stand-by soldering tool.

Tbe uperép@m% soldering iron is available wow

Write for full particulars, including guarantee terms
and free trial facilities, to the sole concessionaires in
this country —

ENTHOVEN SOLDERS LIMITED

(Industrial Equipment Division), 89 Upper Thames St.,
London, E.C.4. Telephone: MANsion House 4533
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‘“ ADDEX * units are easily fitted, economical and efficient,
providing a combined aerial to receive Band 1 and Band 3
transmissions. From our wide experience of North Ameri-
can transmissions at Band 3 frequencies and the preliminary
information regarding the radiated power of the coming
I.T.A. transmitters, we anticipate the °‘Addex” will
provide adequate signal strength at distances up to 15-20
miles from the transmitter, depending upon local conditions.
Beyond 15-20 miles an interim range of Band 3 aerials for
attachment to existing aerial masts or with separate mount-
ings is immediately available.

At left is a de-
tailed illustration
of the ‘grip-om’
rod unit showing
the simple way in
which the Snapaci-
tor coupling is
clamped over the rod
element at the point

Descriptive literature, which also includes details of indoor of attachment.

Band 3 aerials as well as indoor and outdoor FM aerials

can be obtained from your usual ANTIFERENCE whole-
saler or from Aylesbury direct. |
A completely new range of lightweight Band 3 aerials i | »
will be available in April. '|' J
: | i
, . A
[llustration shows the ** Ad- 3 1
dex” Type ‘X’ fitted to a N |
Band 1 aerial and suitable I a1 [
for Channels 1 and 2. This |
kit comprises 4 °grip-on’ i
rod units for atsachment to |
\ aerials of %in. or }in. dia. ]
N rod elements. ; [
“ADDEX”> Type ‘X’
List Price 15/-.

“ADDEX”>” Type ‘BX
(for Channel 4) 2 units only.

List Price 1/6. Hiustration shows the Type

‘H’ “ Addex” for Chan-
nels 8 and 9; comprising two
‘grip-on’ rod wunits and
one ‘reflector’ umit  with
universal boom fitting. Suit-
able for all ‘H’ aerials
with §in. or 3in. dia. rods in
for all Dipoles with §in. or Channels 1, 2 and 4. “ AD-
din. dia. rods “ ADDEX” DEX” Type °‘H’ List
Type D’ List Price 1/6 Price 15/-,

This is the “ Addex” Type
‘D’ for Channels 8 and 9
for use on single Dipole
aertals, comprising two
‘grip-on’ units. Suitable

Antiference Limited,
Sales Division,

ANTIFERENGE AERIALS [

Tel: Aylesbury 1467/8

LTD.

DHB/A/2099
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Simon is ' recording

When you listen to a Simon Portable you're hearing Sound Recording at its lively
best. Ask your dealer for a demonstration. Try its simple controls. Hear its faultless
reproduction of speech and music—remember that for P.A. or record reproduction
you can use the high quality amplifier independently of the recorder.

The SP/I is precision built to top standards. All electronic components are of the
highest quality. All mechanical parts are plated.

% Monomaster Finger-tip control. * Fast rewind and wind-on.
* 2.stage capstan. * 10 watts push-pull output.
% Three motor drive. % Simple loading.

- PORTABLE TAPE RECORDER MODEL SP/1 79 GNS.

H.P. FACILITIES AVAILABLE.

SIZE: . ooiiieiiieien .. 18in. X 15in. x |0in

LOUDSPEAKER: .................coo e 63in. bailt-in Monitor.

Ask for illustrated literature and Information Sheet Tié POWER SUPPLY: ........... ... 2001250 o. 50 cycles A.C

INPUT CHANNELS: ... High impedance for micvophone:

SIMON SOUND SERVICE LTD. cux s b <Ay
POWER CONSUMPTION: ... ........... 100 watls approx

48-50 GEORGE ST. - LONDON - W.1 - Phone: WELbeck 2371 (5 lines) RESPONSE: +...oro+.crroeoe v 50-12,000 c.p.c. + 3 db
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A t t d Justly acclaimed as Britain’s finest
n O u S aJll ln g post-war communication receiver
the BRT 400 D is in widespread use

1 ) by Military, Post and Telegraph and

g en era) pul p O S 6 Broadcasting authorities throughout

the world.
- t. : Combining first-class performance
Gommllllle a IOH with a wide range of facilities, the
BRT 400 D is equally suitable for
’ both narrow-band telegraphy and
recelver wide-band telephony reception—
with a very high standard of
reliability.

It is available in either cabinet or
rack mounting form, with a 500 ke/s
crystal calibration unit as an op-
tional extra. Normal operation is
from an A.C. mains supply: an
auxiliary power unit is available for
12 volt battery operation.

BRT 400D

gml[Illll[[lmlllllll[l||l|||l|"|||llll|||||||||lll|ll|||[||1|I|[|[l”l|||ll1|||llllmll“|||||1|||||ll|]||||[I||||ll|"lll|l||||ﬂ||l||l||"||ﬂlll"l||||ll|||||ll||ll|llllllll[l]lllll||"||||||l|||||[m|||||l|||||||m||1||||||ﬂ|l|]||ll|||l||||||||lmll||||||||lll|l|l||l|il|||l|||||||||||l||||||||||||||||||||||||||ll|"|||||||11||||H|||||l|||l|||l||||l||||_|____
= SHORT SPECIFICATION

BAND COVERAGE OVERALL FIDELITY

0.150—0.385 Mc/s | . : Less than 2 db down at 50 ¢fs

0.510—30.0 Mc/s } in 6 bands Less than 6 db down at 5,500 c/s

SENSITIVITY A.G.C. CHARACTERISTICS

E::gr than 1.0 4V for 1.5 watts output, over the whole Output constant within 3 db for 100 db change in

signal input.

SIGNAL|NOISE RATIO

Standard input for 20 db:— ouTpuT CIRCUITS
1.3—30.0 Mc/s v. < 704V At 2.5 or 15 ohms ... 2.5 watts
0.150—1.3 MC/S - . ... <10.0 p.V At 120 ohms 000 000 ... 0,05 watts
At 600 ohms ... 0.2 watts
SELECTIVITY
Six switched bandwidths :— POWER SUPPLY
0.5 kcfs 1.0 kefs 2.0 kefs 95—130 and 195—250 volts, 40/80 c/s. Also from
5.5 ke/s 9.0 kcfs 13.0 kc/s 12 volt battery, using BRT 4o1 auxiliary power unit.
For the full specification please send for a copy of publication BC2084. £
;.1lllIIIHIlIIIIII1IIllIIIIllIIIIIIlllIIIIlHII[lI]]IIIII1]IIIIIIIIHllllllllllllllllllﬂllllIIUIIIIIIIIIIIIHIIIIllIlllHlllIllllII]IHIIHIIIH[UI]l![lllllI!II[IIlllllll]]l[lII|lll[lllllIlIIIIIiI[lIIIIIlHllllllIlIIl]lll!lllllllﬂlllllllIII]III!IIIHIIIIIIHIlIIHlIllIlIIlIlllllll[llllllllllIIl[lIIIIlllllIllllIIIllllllIlIIHllﬂllIIIIIIIIIHI[IHIHHIIIllIllIlIIIIIIF

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY. LONDON, W.C.2
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FOR j t z ;

0F

Facts and figures are always available on
Goodmans Loudspeakers. The coupon
below will bring them to you. But when
you sit back for an evening of musical
enjoyment you probably won't be thinking
of flux density or impedance. The final
test is your critical ear. And the more
critical you are the better we like it. Read
the specification, and your ears will tell
you GOODMANS Loudspeakers are better,
Listen—and your ear will prove il.

2 Ml

BRIEF SPECIFICATION

Frequency coverage

Fundamental Resonance

casesansinaaas

30/15,000 c.p.s.
. 385c.p.s,

Flux Dcmlh[ - 17,500 gauss
Mazx. Power Handlmg capacuy ...... 20 walls.
Netl weight  ...... veeeen. 18 1h. 4 0z,
Price .oeeeeereiiiieiiiiiieieiicieinninns £14-14-0,

POST THE COUPON NOW for full details of
the Axiom 22 Mk II and our other High Fidelity
Loudspeakers, crossover systems and bass reflex
chambers.

GOODMANS INDUSTRIES LTD.

AXIOM WORKS - WEMBLEY - MIDDX WEMBLEY 1200

GOOdmans LOUDSPEAKERS WITH A MESSAGE OF PERFECTION

o= ——————

To: GOODMANS INDUSTRIES.LTD. I
Axiom Works, Wembley Middlesex.

I am interested in :

Addres

WW/3/55 Please write in block capitals
—r  r rr ¥ 1T 1 I T J°]
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" Industuw s Soliing Valve Testing Puobloms

WITH THE /\
Mullard nicH sPeED vALVE TESTER

ndustries which deal extensively with radio and other

electronic equipment are finding the Mullard High Speed
Electronic Valve Tester ideal for routine checks.  This
instrument provides the quickest method of checking large
quantities of valves, and can be operated if necessary by non-
technical personnel after only a few minutes’ instruction.
Write for full details and a copy of the folder “High Speed
Testing in Industry ' to Department E.V.D. at the address below.

Mullard

MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2

MVM2664

‘Villiamson Amplifiers (below)

Type illustrated is the GW12 fitted with
large ‘C’ core output transformer.
Price GW18 £33 :15:0 )
with ‘C’ core £38:5:0.
GW12 £27:10:0
with ‘C’ core £32:0:0.

Type PFA Pre-amplifiers (above)

The latest PFA unlt is built especially for
use with our range of Williamson Ampli-
fiers. Separate bass and treble .control in
equaliser section. Low noise—high gain.
5 mv. input. 6 valves. Price £20.

* Demonstrations of all these units at 8 K.
Partners Lid., 229 Regent St., London, W.1,
and Classic Electric Co. Ltd., Croydon.

GOODSELL .o

40 Gardner Street - Brighton | - Sussex
Tel. : Brighton 26735
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PAINTON WINKLER
SWITCH

VOLTAGE RATING : 250 volts A.C./D.C.
(maximum).
CURRENT RATING : 0.5 amp. (maximum).

Switching up to 29 positions (single-pole) per bank,
or up to 30 positions per bank for 360° rotation.

Painton Winkler Switches can be supplied for
elther ¢Make-before-Break’ or *Break-before-
Make * operation.

Each switch has an adjustable stop device, by
which the switch can be set to the number of
positions required.

SINGLE, DOUBLE, THREE-POLE or FOUR-POLE.
1.6 BANKS OPERATEDFROM ACOMMON SHAFT.

The distinctive Painton knob type K2I, with the
‘adjustable skirt® feature has been specially
designed to operate Painton Winkler Switches.

AVERAGE CONTACT RESISTANCE : BETTER
THAN 0,004 OHMS,

INTON

WIRELESS WORLD

The white pointer can easily be
lined up with dial markings.

The friction-plate can be loosened
by two screws, allowing the

skirt of the knob to rotate,

* Break-before-Make * or
* Make-before-Break ' operation.

The ¢ direct-link * wiper provides
a fow capacity.and inductance
connection between the Individual
contact studs and the collector
ring, and because the wiper is
freely pivoted a constant and
even contact pressure is obtained.

The contact studs are moulded
into the nylon-filied phenolic
resin panel, and though normally
Silver-plated,can be specially
Rhodium-plated if required. The
rigid stems of the contact studs
are tinned to facllitate soldering
connections.

The numbar of operating
positions can be altered. Two
stop plates can be adjusted by

loosening a frictlon-plate

clamped by two screws.

63
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FIDELITY wirv ECONOMY

Is that possible? YES! The answer is to be
found in the now complete range of
““ BAKERS Quality Speakers’’ comprising
some |4 models covering the requirements
of both the ** Quality *’ enthusiast and the
more general purpose Public Address.
Further information on the above, includ-
ing constructional details of suitable enclo-
sures, will be gladly forwarded on request.

THE 12" ISW. DE LUXE
MK. | & MK. ||

ALL EXPORT enquiries to :=—
JOHN LIONNET & COMPANY,
62-63, Queen Street, London, E.C.4.
PROMPT QUOTATIONS WILL BE SUBMITTED ON REQUEST.

BA“N Please write for full details to: .
24 DINGWALL ROAD, CROYDON, SURREY. Croydon 22712

é
SM Sole Distrlbutors for Eire: BRAN CURRAN, 283, Harold Cross Road, TERENURE, DUBLIN

mc m u R D 0 VOLTAGE SELECTORS

Two types of voltage selector panels for mains voltage adjustment. Both types
have three-pin plugs which connect pairs of contacts to one common contact
for the simultaneous adjustment of two transformers or circuits in parallel.

L 4-WAY | ! 6-WAY ]

BVS/4 Moulded in P.F. |

EscutcheonisBlack SRBP XVS/6 Moulded in
Sheet with ‘“standard” Nylon P.F. R
voltage range engraving No ‘‘standard” marking.
as follows:— Engraved according to

200 210 220 230 requirements. Please spe-
cify required marking on
210 220 230 240 order.

Non-standard marking is
available to special order,

THE McMURDO INSTRUMENT COMPANY LTD.

Victoria Works, Ashtead, Surrey. Tel: Ashtead (Surrey) 3401
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~——RELAYN

AMERICAN
RELAYS
FOR
OFFSHORE
CONTRACTS

We are already tooled to manufacture

many types of these relays, and through

our association with the Guardian

Electric Manufacturing Company of

Chicago, we have access to full inform-
ation on other types.

ENQUIRIES ARE INVITED.

TELEPHONE: NEWMARKET 3181-2-3

f{)) MAGNETIC DEVICES LTD

TELEGRAMS: MAGNETIC, NEWMARKET

i EXNING ROAD, NEWMARKET

65
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Specialists in High Quality Reproduction for over 20 years

WIRELESS WORLD MARCH, 1955

N
Y
-~

MAY WE SEND
YOU PARTICULARS?

Servo and General Purpose ‘scope.
(max.). Direct coupled, symmetrical
‘Y " Amplifiers. Triggered Time Base.
Voltage calibration. D.C. to 4Mc/s.

Type 0-120 Type O-100

7mVjcm. r.m.s.
. x " and
Time and

Portable, Lightweight, High-sensitivity Audio ‘scope,
4mV/jem. r.m.s. (max.). Push-pull Plate deflection.
External terminal connections to ‘‘ X Amplifier
and C.R.T. available. 3c/s to 25Kc/s.

o

57, CLARENDON ROAD . WATFORD . HERTS. Cables: FURZLAB, LONDON, Tel.: Gadebrook 4686/7

RADIOGRAMS

THE STANDARD is a full-

size  Radiogram  (35in. high,
4lin. wide, 19in. deep) constructed
to ve e best possible tonal
uality, and fitted with an Adjustable

| ass Reflex Chamber. It is beauti-
fully finished in two tone Walnut,
and has exceptionally generous
record storage capacity (200 records).

| The other components have been
sclected to  malintain this high
standard. The Record Player is a

THE TWIN

has been

signed to suit the smaller type of

de- |
room without sacrificing quality of

reproduction. This has been
achieved with a compact cablnet
(313in. high, 274n. wide and 144in.
deep) soundly constructed, and
finished in elegant Walnut veneer.
Twin 10in. P.M. Speakers give
faithful reproduction, free from

distortion and resonance, and the
fatesst COLLARO RC54 Auto-
changer is fitted. The radio chassis
is housed in an unique * hopper”
arrangement permitting armchair
control over all operations.

57 GUINEAS

Collaro RC 54 fully mixing auto-
changer fitted with the Studio
Tumover Crystal Pickup Head.
The Speaker is a 10in. GOODMAN
P having a wvery high flux

density (12,000 lines).

69 GUINEAS

All our models are sold under
The heart Of the matter > . M *full and unconditional money
The versatile F.C. 48 Chassis, of 20-20,000 cps. and due to the | back guarantee of satisfacrion.

| Prices quoted include Purchase
Tax. Hire Purchase facilities
| are available.
| We shall be glad 10 give you a
free demonstration of these,
| and other models "at our
Warlters Road Showroom, on
weekdays from 9 until 6 p.m.
&.{Samrday: 5 p.m.). Special
igh Fidelity demonssrations
are given on Thursday cvenings
from 7 p.m.
If you are uncble to wisit us
please write for booklet G.§.

N7

hand-built by craftsmen, which is

{
| Negadve Feedback employed dis-
fitted in both these fine Radio- ‘

tortion is negligible and transient
response exceptional.

BASS and TREBLE controls are
independent and continuously varia-
ble, and both LIFT as well as cut.
A novel Thermometer type of
visual indicator is provided for
both Controls.  An accessible f

socket at the rear enables an F.M. PRICE |
Qutput Stage will give more than

Tuner to be simply plugged in when
8 watts, with a Frequency Range £23 . l8 . o I

required. We recommend, of course.
ARMSTRONG WIRELESS & TELEVISION €O. LTD., WARLTERS RD., LONDON,

grams. The F.C. 48 has been
specially designed to take the
fullest advantage of modern High
Fidelity recordings, and the unsur-
passable quality ot‘ the new F.M.
transmissions, This very latest
ARMSTRONG 8-valve Chassis is
the result of over 20 years of special- |
isation in l_}igh quality Radiogram
Chassis. e Push-Pull Tetrode

the ARMSTRONG F.M. 56.

Telephone : NORth 3213
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NO EXTERNAL CHANNELLING EQUIPMENT !

11

Six Telephone or Teleprinter Channels,
plus Independent Order Wire Circuit.
Full Supervisory and Control Facilities.
Alternative Radio Frequency Band.

available for

: ~ | L - T~ -
early delivery complete in one cabl net

Write for leaflet No. 198/ 37.

Srandard Telephones. aﬂd C ables Limired

ht House, Aldwych, London, W.C.2

RADIO DIVISION Oakleigh Road New Southgate London e N.1I
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The AC60 recording amplifier is exactly as used in

WIRELESS WORLD

GA‘G/WMQ‘Q

IN RECORDING PRINCIPLES
BEYOND ALL COMPREHENSION

the new “ Impresario” Tape Recorders and is
designed primarily for use with the “ Elpico ” Tapz Deck.

Two-speed, 74in.
Playback and Erase heads.

and 44in.

THE * ELPICO * TAPE DECK
Twin track to British and U.S.A. standard.

AC.

Marcy, 1955

Together, they provide
the finest tape recorder of the age as well as concurrent or independent use as a high
fidelity amplification system with a frequency response substantially flat from 48-15,000 cps.

THE AC60 RECORDING AMPLIFIER
5 valves, 4 watts output. All connections for
external instruments as well as tape deck
recording, bias and erase voltages. A.C
only. 19 Gns.

Record/
19 Gns.

pfs.
only.

Ask your dealer or write direct to us for fullest information :—

LEE PRODUCTS

(GREAT BRITAIN) LTD.
“ Elpico House,”” Great Eastern Street,

London, E.C.2

Telephone : BlShopsgate 0444-5-6

Great Britain’s Valve Mail-Order House
) 2,000 FROM |DEMOBBED
One Year's Guarantee | SAI.E (o1 ) VALVES Rom (DEMOBE 2/3
in 18/5 gggg 22/1 TYPES 2/ ¢ Manual
s = |Givi i
5 igg e 2222/% 0% 6/~ | 5864 2- Giving equivalents  of 9" TUBECRT 5168
T4 1 BCCR3 99/ 014 3/~ | 954 ok |British and American Ser-| Magnetic 4 v.
ol /6 | ECCel 31 | 1H6 3/~ | 955 4/- vice and Cross References offheater, 4 to 5 kV.
3V4 J ECH3 29/ 1LN3 - | oa7 10/- Commercial Types with anfE H.T.
1aTGT \; 1| ECHzs %(0)7 246 2/~ | 11726 - BRITISH, Appendix of B.V.A. Equiv-{ Int. Octal Base
IH5GT 14/6 | ECHB1 50/3 | 28y - m00a 7 Jamericank  |3ents and ComprehensivelgyLL's BARGAIN
INSGT 14/ FOL80 53/4 2/~ | 1pe5 9/6 o ice List. We have stil 7
344 11 | EFe 19/ 2:;7 11~ | ppoor 4. [ GATTERY, %on(lie Vallzves left at very old 29 6
EF37A 29 2/~ | Budget Rates (3334 9 hich

5Y36T .’ EF39 %?3; 64G7 18/~ gﬁm 1'{5//? A.,,? lare agctually sc‘)lt‘i;i aéll;: oid|garr.and Crate 4/6
gﬂ‘ﬂ ; ggﬁ) %%5 :;115?5 - | yepar 5 UNIVERSAL |price. (1951 rate.) TAYLOR Montrose
6AQs 18/5 |EF42 22/1 | 124 M 3/~ PIFCO ZsragEeiMult-
6AT6 / EF30 291 | 1o8%3 a. | P13 2/~ 3 ﬁ.ﬁﬁﬁ meters, A.C. D.C.
6ATG 25/ EF80 59 E 6/~ e 4 All-in-one ; s
6BAs  16/5 |EF9l 2211 | 5! 2- 1 Rp 1 Radio-meter 3 amp precision
6BE6 20/2 |EFes 16/ |3° 3/ 4 56 A.C./D.C. M/I movement. 0-

(] L/ EK32 22/18 |34 gr. | ARP12 3. Tosts every- 5-30-150-300 volt.
684 TaT 2/ e %8/ 48 4i- (v::llls?‘ gl- thing in 0-30 mA.—300 mA
68K 76 AL /2 | 50Y6 8- /- Radio. Com-

EL33 b R63 g
sl | H lo HC B v o e oot 50/= rost 1/
Gx‘c'r 1 gﬁg 558 B84 21/- Post 9d. | Test prods.
8X 5 /. / 29/6.
AT 2l | Ee 6 How to Electro-plate 1 post 1. METERS
12AX7 33/1 | EL90 Q& vostl. &thome / TVANA TRIPLE THREE| on
1234767 Edl 1g/ S \2\6 Small Soldering Iron Latest{EASY TERMS
128K7GT EM34 5 @] 9y [development.  Complete ask for
1 EY3l 28/ “/ with ~ detachable  benchl Catalogue
128Q7GT Ez35 13/ £ 73 stand, 19/6. Post 1/-. g
[ 5 EZ40
25L6GT 16/ EZ41 i A.C.
32%"’“? / E%gg / 5’- SWISS ELECTRIC
go 6G /. brd 15//11 DEPOSIT PRECISION SHAVER
AZ) /3 | PLEL 89/ e, and 6 monthly payments at 14/2.
B2 |2 0| HOME PLATING KTt NCJ VR st s e
CBL1 221 |pYso 15 I @; ~®/A) ing; smoothest, cleanest, quick-
CL4 g); PYSl t /11 PROFITABLE HOBBY ‘ @ () est, complete in 2-way case
gx;o {;t ll;}%?;‘n // Experts’ techniques now discloscd to you. Makes One year guarantee.
EABCS0 9/ i’ & any domestic plated article like new (including < Priced for cverymanl!
EAF42 (z: UBL21 / Car and Cycic fittings). 8imple 10-minute process 1
ggg?o J,il gggz; ; (no rubbing) gives good, heavy, durable finish for 5/- MICROPHONE 5i-
EBS1 UF4l 3! cnly a few pence Plating solutfon can be used and | This U.8.A, Throat Mike made by Universal Micro-
EBC33 / UF42 Ty 4 ) phone Company, in California, is highly sensitive,
EBCa1 I VLAl 1 re-uged, Easy instructions iv every Kit. 8 Item Kit Complete with neck piece clip and illustrated 4=
EBF80 18/11 | UL44 25/ complete with Battery. Only 12/8. page spe%llﬂﬂcatl‘on ;\‘nd In'orlgh_ml lcam:. max
. ice. y fraction of o inal Ccos

ggi‘;l é%; ' wi%.t S}c:ly Order today  (C.0.D. if required.) quantity. Post 9d. (Ideal for lgleccﬂc Guitars, etc.)

A6 HIGH ST_HARLESDEN N# 18

VALVES

Chassis
Cutters
1 with

| Keys
The easiest and quickest way
of cutting holes in sheet metal.
The cutter consists ¢f three
parts: A die, a punch and an
Alien screw. The operation la
quite simple. Prices incl, key:
$n.12/4; tin. 12/4; {in. 13/4;
lin., 1in. and 1}in,, 16/~ each;
Hin. aod ljin, 18/~ each:
ltin, 16/9; 2%, 3U9;
2Hn., 38/9; lin. square, 24/3.

Post 1/-.

ROD Antennas. 1ft. sections
Interlocking and ex-

tending, copper-plated steel.

BARGAIN. Dozen 2/6

BR.T.H. GERMANIUM CRYSTAL
DIODE. Comptete with Blaeprint
and operating instructions, 2/-

7/6 MR, 7/6

Pre-heated Electric Soldering
Irons. 24 v. 36 Watts, Press
button switch fitted. Corrosion-
free Bit. 8peclally designed for
fine work. Limited quantity.

?'55

SERVICE SHEETS
The one you require enciosed
it avallable in a dozen assorted
of our best choice, 10/8.
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NO INTERAGTION

Identical Amplifiers
20mV/cm at 4 Mc/s
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/

ual-trace oscilloscope

BY MULLARD

Mullard

After considerable research and development Mullard
introduce the L.101 oscilloscope—a well-engineered and
reliable instrument with dual trace facilities, and accurate
time and voltage calibration.

Two separate amplifiers and a high speed electronic switch
operating during the fly-back cycle are used to display two
input signals on a conventional cathode ray tube. This
arrangement provides a complete uninterrupted sweep on
each channel alternately, and ensures freedom from inter-
action between the two amplifier channels.

The two amplifiers are identical and have a constant band-
width of 4 Mec/s irrespective of sensitivity. They are
aligned for good transient response and have a rise time of
0.1usec. Each amplifier has a maximum sensitivity of 20 mV
peak-to-peak/centimetre.

A Miller time base i8 employed, which may be free-running,
synchronised or triggered. Its velocity is continuously
variable between 0.lusec/cm and 10msec/cm. Both time and
voltage may be measured by the nul method and a well-
regulated power supply preserves calibration accuracy.

Further information on the operation and performance of
this new oscilloscope and other Mullard instruments is
readily obtainable from the address below.

SPECIALISED ELECTRONIC EQUIPMENT

MULLARD LIMITED - EQUIPMENT DIVISION
CENTURY HOUSE « SHAFTESBURY AVENUE - LONDON - W.0.2

(M1456)
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for world wide reception

The Viscount Table Radio-
gram is a long range nine
valve superhet with Collaro
3-speed Autochanger. Six

electrically band-spread
ranges in the 13, 16, 19-20,

25, 31 and 4] metre bands,
M.S.W. and M.W. or M.W.
and L.W,, A.C. operation,
push-pull output. Twin
speakers. Large glass dial.
12}in. scale length each
band. Separate bass and
treble controls. Tuning
indicator.
Reports reach the factory daily
as to the excellence of its h
g;rtt:rmzr:,c; gl B Viscount Table Radiogram g = Oy s, W
Cllit \\\\\ s
RS 2 S
-

the nmsassnpor Viscount

Full details on request.

AMBASSADOR RADIO AND TELEVISION . PRINCESS WORKS BRIGHOUSE

R,g—lr"'\('s

3000 TYPES

1Q to 80,000Q COILS 1 Make to 8
c/o CONTACTS. 600 and HIGH-
SPEED TYPES also supplied.

P.O. TYPES TO YOUR

The
KEYSWITCH CO.
ALL POST OFFICE EQUIPMENT

Engquiries to Sales Manager,

126, KENSAL ROAD,LONDON, W.I0
Telephone LAD 0666 and 4640
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Desz’gnm’ fmf Continuous Service

ATE/TMC transmission equipment is designed to offer an operating adminis-
tration the maximum facility in installation and in subsequent maintenance
routines. A bayside can be unpacked, carried, erected and equipped by one
man if necessary. Panel frames, fitted with quickly detachable functional units,
are of the “jack-in’> type, an arrangement which ensures the most rapid form
of sérvicing yet devised. Further information is contained in the brochure
«“Unit Construction Practice” a copy of which will be forwarded on request.

Radio and Transmission Division, Strowger House, Arundel Street, London, W.C.2. Telephone:
TEMple Bar 9262. Cables: Strowgerex London. Manufacturers: AUTOMATIC TELEPHONE & ELECTRIC
Co. L1p., Liverpool and London, TELEPHONE MANUFACTURING Co. L., St. Mary Cray, Kent. Rearsuot s

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. él?g

AT 8531-BX 105
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o VARIABLE 3-SPEED
GRAMOPHONE MOTOR

lonnoissenr

CONNOISSEUR Super Lightweight 3-head Pick-up with Sapphire Stylus

Prices: Complete Pickup with one head (either Standard 78 r.p.m. or
Microgroove 33} or 45 r.p.m.) £4 10s. 0d. + P.T. £1 12s. Id. Total £6 2s. Id.
Each additional head £2 10s. 0d. + P.T. 17s. 10d. Total £3 7s. 10d.
Replacement Armature 10s, 3d. + P.T. 3s. 8d. Total 13s. IId.

Fitted with Diamond Stylus, complete Pickup with one head £7 2s. 9d. +
P.T. £2 14s. 5d. Total £10 7s. 2d. Each additional head £5 I2s, 9d. 4+ P.T.
£2 0s. 2d. Total £7 12s. |1d. Replacement Armature £3 13s. 0d. -+ P.T.

MARcH, 1955

We present an entirely new three-speed unit operating
at 334, 45 and 78 r.p.m. The full 12° turntable is lathe-
wurned and manufactured of non-ferrous material. The
main spindle is precision ground and lapped to mirror
finish and runs in phosphor bronze bearings. The synchro-
nous motor is dynamically balanced and resiliently mounted,
making it virtually vibrationless, with low noise level and
low hum induction.

The speed change Is arranced mechanically and gives a
29, variation on all speeds, the synchronous motor running
at constant speed at all settings. No braking action is
employed to obtain speed change.

Tt is suitable for playing standard transcription and micro-
groove recordings. Input voltages 200/250 v. A.C. 50
cycles or, as specified to order for 2001250 v. A.C. 60 cycles,
or 110 v. A.C. 50 or 60 cycles. Mounted on }” die-cast
board 153” x 134* with 33” clearance distance below motor-
board. Speed selector turret is fitted at left rear of motor-
board. On-off switch at left front also releases presyqure
on the rubber drive assembly. All motorboards are drilled
to take Connoisseur Standard and Super Lightweight
Pickups unless otherwise ordered. When used with these
pickups mounted in position, 3}” clearance above motorboard
is recommended.

Price: £19 + P.T. £6 15s. 5d. Total £25 15s. 5d.

€1 6s. 0d. Total €4 19s. 0d.

A. R. SUGDEN & CO. (Engineers) LTD.
WELL GREEN LANE : BRIGHOUSE : YORKSHIRE

Phone : Halifax 69169. Grams: Connoiseur, Brighouse

OVERSEAS AGENTS: 8. Alrica: W, L. Proctor (Pty.) Ltd,, 63 Strand
Street, Cape Town. Australia: J. H. Magrath & Co. Pty Ltd., 208 Little
Lonsdale Street, Melbourne. Canada: The Astral Electric Co. Ltd., 44
Danforth Road, Toronto 13, Ontario New Zealand: Turnbull & Jones
Ltd., Head Office, 12/14 Courtenay Place, Wellington. Hong Kong:
The Radio People Ltd., 31 Nathan Road, Hong Kong. Malaya: (Main
Distributors) Eastland Trading Co., 1 Prince Btreet, S8ingapore.

US8.A.: (Maln Distributors) Danby Radio Corporation, 2042 Chestnut
Htreet, Philadelphia, 3, Pa. Aundlo Supply Laboratories, Nickels Arcade
Bulldings, Ann Arbor, Michigan.

A new book of great interest to all concerned with Sound Broadcasting

STUDIO ENGINEERING FOR
SOUND BROADCASTING

Contents

Development of the Broad-
casting Chain

Transmission Quantities
Acoustics and Microphone

Placing

By Members of BBC Engineering Division: General Editor J. W. Godfrey Amplifier Equipment
Broadcast Programme
Sources

Compiled for the training of BBC staff in the principles underlying operational procedures
The Control Room

at studio centres, this book will be valuable to broadcasting staff throughout the world on -
Programme Circuits on Post

both the engineering and non-engineering sides. Although the information mainly relates Office Lines
to BBC equipment and procedures, most of the text has a very Monitoring
general application in audio-frequency engineering. Each of g::,eﬁéc Sl

the six authors is a specialist with long experience in his

SygDAD N
Jrjrmw!-""“’h

Get your copy NOW

83%54” 240 pp. Illustrated

23s. net

By Post 25s. 8d.

field, and the technical level throughout is practical rather
than academic.

Published for *Wireless World”

QObtainable from booksellers or direct from :

lliffe & Lid,

rodt
ajg.a:jltj)wm\;.yhm
53

Sons Dorset House, Stamford Street, London, S.E.1
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H ‘\W,/A C A NEW range of Flat subminiature

THE SCIENTIFIC a/l;,ecf/y /zem‘ea’ valves fOI’ use in

VALVE . f
BRITISH MADE dio f,,eq”e”qy equmen
.S. UIV-| FILAMENT i reen utua’
Tvee | oescretion (U EQEM Weiw | o) RIS 27 | conrer. | e
Volts | Ma ‘ I l
—_— — R —y gu— — - | _I. ) 5
XFRI* | R.F. Amplifier JAD4* | 1.25 100 | 45 45 ' 0 ‘ 3.0 {09 | 2mA/V i Il
e _If»- _—I‘— ___..| l - - | ’—I—_—_
XFR2* | R.F. Amplifier 5678* | 125 | 50 | 675 | 675 | 0 |18 | 05 | LImA/V |
| e I I i Bl K . e w1
' |
XFR3 | H.F. Triode 5676 1.25 120 135 —5 4.0 I 1.65 mA/V
| S | 5 . _ BN g — s | - il l
XFY 14 Output Pentode | 5672 l 1.25 50 67.5 67.5 —65 3. 0.95 | 0.65 mA/V {50 mWt

* Fully screened with metallized coating. 1 With input signal 4.55 V. A.C. and anode load 20 kQ.

Telephone .

H: W d STONEFIELD WAY, VICTORIA ROAD, tepho
!HIVGC I.,ﬁ I RUISLIP, MIDDLESEX 3366
Vio

and NOW available .-
FERROYVOICE

PLASTIC TAPE

Incorporating all the latest developments in tape production

PRE-STRETCHED PVC The QUALITY tape at
ECT SNITE acompetitive price...
HIGH OUTPUT

LOW BACKGROUND NOISE 32/6 per 1200 ft reel
EASE OF ERASURE On the well-known universal Ferrovoice Spool
HIGH TENSILE STRENGTH 600 ¢ 19/6

NON-CURLING 300 ft 12/6

The popular FERROVOICE PAPER TAPE is still available

MAGNETIC COATINGS LIMITED

38 GROSVENOR GARDENS LONDON SWI Telephone: SLOANE 9129

WORKS & LABORATORY: 25 DASHWOOD TRADING ESTATE
I.LARCH ROAD - LONDON - SWI2 BALHAM 5579
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Another success for “CELSONIC”

Proof of the “ Celsonic” Tape Recorder’s
remarkable capabilities is the fact that it suc-
cessfully recorded in its entirety the recent
concert given by the Bradford Festival Choral
Society. Every item on the programme is
now faithfully recorded for all time, for the
““ Celsonic ” reproduces ANY sound so exact
and true it’s identical with the actual per-
formance.

And this is only one of the uses for which the
““ Celsonic ” is ideal. It can be used for home
entertainment, to record important meetings,
to preserve permanently those once-in-a-life-
time occasions, to train singers and actors,
to convert silent films into  talkies.”’

“ Celsonic ” is the finest high fidelity tape
recorder made. Write for details to

% *¢ Celsonic " records up to
3,280f¢. of tape (6,560 on half-

conemaors "y omets EXCEL SOUND SERVICES Lo

music, 170 minutes of speech

only (times doubled on half. CELSONIC WORKS, GARFIELD AVENUE
k). a devi

A o N, BRADFORD, 8, YORKSHIRE

music. Tape-to-film syn-

Telephone: Bradford 45027

chronisation also available.

M. R. SUPPLIES Ltd—— |

F.HP. GEARED MOTORS FROM STOCK ! |
FIRST-CLASS UNITS FOR mmsnlxn% nm‘lrvvsnv FROM LARGEST STOOKIST H
N LONDO

GEARED MOTORS, 220[260 ¥. 50 c. 1 ph., capacitorfinduction, by best makers,

continuously rated. Final shait 300 rs.m (10 lbs./Ins. final torque) and motor J u S T O u T I ’
shaft 1,440 r.p.m. bronght out for use. erall length 7in. Leads brought out for :
reversing. Bplendid opportunity, £4/10/- (des. 2/6).

GEARED MOTORS. Large cholce of brand new units, off the shelf! All with leads
brought out for reversing, all continuous rated:—Series wound, 220/240 v. A.C./D.C.
Anal speed 100 or 50 r.p.m., overall length 6iin., either £5/17/68 (des. 2/6). nal
speed 10 or 1 r.p.m., overall length Sin. either £6/18/6 (des. 2/6). Capacitor/Induc- »

tion, 100 r.p.m., 46 r.p.m., 33 r.p.m. and 17 r.p.m., with capacitor, £8/17/8 (dea. O J R 190 5 5
2/6). Also Cap Ilnd ngh duty modols. 80 r.p.. m (35 ibs./ins.), overall length 8in.,
£10/18/6, also same model 20 r.p.m., same price. Also 10 r.p.m. and 1 r.p.m. (80
iba./ina.). overatl length 10§n., either £14/10/- (des. B)-). And many others. Please

mistu;a?ﬂ‘::n:.n Geared Motor enquirles. Wa are supplying many of the large FULLY ILLUSTRATED

CAPACITOR/INDUCTION MOTORS (Croydon), 220/240 v. 50 ¢. 1 ph. rated 1/40th
H.P., 1,400 r.p.m., Otted 1}in. pulley, in original cartons, with correct capacitor,

55/« (des. 2/6). Also series wound, 1/20th H.P., 220/240 v. A.C./D.C., 4,000 r.p.m.,
Idea! for cine projectors, stirrers, cewing machines, etc., £3/16/= (des. 2/-). ‘ ATA L 0 G U E
INDUCTION MOTORS (8plit-phase start), 220/240 v, 60 . 1 ph. (with provision for

110 v ). Onpe-quarter H.P., 1,425 r.p.m. Length of body 9in., diameter 6!n., brund
new, £4/5/« (des. d/-).

SEWING MACHINE MOTOR OUTFITS (Complete). Really high quality joh at about

half usual price. 200/250 v. A.C. D C., including motor, foot control, ueedle light,

belt, ete., with instructions for easy inmlln.uon on any machive, £6/15/= (des. 2/6).
DUAL READING D.C. VOLTMETERS (2in.), 0/20 and 0/200 v Pocket type with

leads, 900 ohms/volt, new, boxed, /6 {des. 9d). AMMETERS. 0/5 amps, D.C., POST FREE
2in. panel mount, §/6 (des. 9d.). |
SMALL VARIABLE RESISTANCES. For F.H.P. motor control or cine motors.
36003, 256 w., made by QHMITE. Rotary type only 1jin. dia., with }in. shaft, §in.
proj., 4/8.

INSTRUMENT RECTIFIERS. We have a limited supply, new, ex well-known makers,
full-wave 5 mA. copper oxide, 8/6.

STUD-TAP POTENTIOMETERS (25,000 ohms). In demand for the 27-stud precision
switch, approx. 1lln. radius, 7/8. TERMINAL STRIPS, 20 heavy brass tarminals
(with captive heads) on moulded atrip 15in. long by 2¢in. wide, each palr numbered
1 to 10. 1deai for distribution, hook-ups, etc., /6 (des. 1))

AIR THERMOSTATS. (Brand new product of first-olass manuracturer). Range
35/76 deg. F. (differential only 2 deg. F.). Capacity 15 amps. (250 v. A.C.). In peat
housing 4in. x 2in. X 2ln., and unbeatable value at 35/= (des. 8d.).

SMALL GEAR BOXES. Double worm gear, 300/1 reduction, in die-cast housing,
28tn. x23in. X 2in. Figal shaft $ln. dis by liin. proj. Ball bearings transmission
up to 1/10th B.P , 45¢- (dea 1/6).

SYNCHRONOUS ELECTRIQ CLOCK MOVEMENTS. (Agato in <tock!) 200/260 v.
50 o . with spindles (or hours. minutes and ceuntral meconds hands, lo plastic dust
cover 3}1n. dia., 2in. deep, with tlex, ready for use. 276 (des. 1/-). Set of three hands,
in good style, for B/7ln. dial, 2/a

We are stockists of Philips Varisble Tranalormers, Stuart Eleotrio Pumps, G.E.C.

Metal Cone Speaiers. 25 HICH HOLBORN, LONDON, W.C.1

M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1.
Telephone : MUSeum 2958 TEL : HOLBORN 623}

—_— ==}
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ORY X

miniature SOLDERING
INSTRUMENTS

the smallest precision

WIRELESS WORLD

~ " production ma‘nager’s

75

Theendof a

nightmare...

-

A
£
>.

e

X
-

soldering instrument Y / -
you’ve ever seen , _,‘
" : . /
O ceramics or mica are i
used in ORYX soldering {
instruments. NOthIng to go IModeI |Consum|.~u:ionY Voltage Bit Diameter | Weight | Length Price | Spare Bits
wrong. Entirely designed L 12 12 watts ;6, 12, 24 or 50 | 3/16" (4.8 mm) | 0.5 oz 6 £l so| 2
and made in England for pro- e 10 wates | 6 only 5/32" (4 mm) | 0.5 0z 6" |£1150 716
3 a . afls 9 8.3 6, 12 & 24 5/32" (4 0.25 oz. AR ) /8
duction line reliability and S e ol s ’
. ] o . 6A I 6 watts 6 only 3/32” (2.4 mm) 0.25 oz. 6" £1 50 i/8
Pln-POInt PreCISIon SOIderlng 6 | 6 watts 6 only 1/16” (1.6 mm)t | 0.25 oz. 6" £ 50
* Special High Temperature Model t Fixed Bit

Sole Distributors :

ANTEX

3 TOWER HILL - LONDON - EC3 Phone: ROYal 4439 Grams: (Overseas) “Antexlim, London”"
SUPPLIERS TO H.M. AND FOREIGN GOVERNMENTS, LEADING ELECTRONIC, HEARING AID, INSTRUMENT,
RADAR, RADIO, T/V AND ELECTRO MEDICAL MANUFACTURERS, HOSPITALS AND UNIVERSITIES THROUGH:

QUT THE WORLD.

Quartz
Crystal
Goniometer

For the production of high quality piezo-electric

crystals it is necessary that the quartz blanks should

be cut in a specified relationship to a given atomic

plane and to a high degree of accuracy. This may be

done simply, quickly and accurately by X-ray dif-

fraction methods. The Hilger Quartz Crystal Gonio-

meter was specially designed for this work. A few

of its outstanding features are as follows:—

1. Reading of angular measurement with an accuracy
of 30 seconds.

2. Interchangeable crystal mounts for uncut quartz
and finished blanks.

3. Basy reading of angle by optical scale projected
on screen.

4. Reflection peak readings read direct from intensity
meter mounted on apparatus.

5. Fine focus X-ray unit giving high intensity X-ray
beam from a focus 0.04 mm. diameter.

6. Extremely sharp and narrow reflection peaks
due to fine focus, giving increased accuracy and
speed of reading.

Please write for catalogue CH 381 (W.3) for further

information.

HILGER & WATTS LTD.
HILGER DIVISION

98 St. Pancras Way, Camden Road
London, N.W.1, England

Member of the Sclentific Instrument Manufacturers’ Association and of SCIEX.

<
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=PREMIER RADIO CO.

8. H. MORISS & CO. (RADIO) LTD. EST. 40 YRS,

(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271

The NEW
PREMIER TELEVISOR

SUITABLE FOR USE WITH THE ENGLISH ELECTRIC
CATHODE RAY TUBE T901 OR ANY POPULAR WIDE
ANGLE TUBE

Brief Technical Details are as follows:

20 valves (plus tube) Superhet Receiver, tunable trom 40-68 Mcis
without coir or core changing. Wide Angle scanning Flyback EHT
giving 14 kV, Duomag Focaliser, permanent magnet focusing with
simple picture centring adjustments, suitable for any wide angle
Tube, may also be used with a [2in. Tube with very minor modifications.

VISION CIRCUIT. Common RF Amplifier, single valve frequency

changer, two IF stages, Video Detector and Noise Limiter followed by

speclal type of Video Output Valve. ALL COILS PRE-TUNED

CVSISDUF:-:NG ACCURATE ALIGNMENT AND EXCELLENT BAND-
TH.

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 Oscillator using a pentode driving a
high efficiency output stage comprising Ferroxecube Cored Output
Transformer with Booster Diode.

FRAME TIME BASE. Blocking Oscillator driving a Beam Output
Valve coupled through a Transformer to the high-efficiency FERROX-
CUBE Cored Scanning Coils.

POWER PACK. Double wound Mains Transformer supplying all
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

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING
COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE
WOUND MAINS TRANSFORMER. ALL PRESET CONTROLS

Pack, (5) Final Assembly. Each stage is quy covered
in the Instruction Book, which includes layout, circuit
diagrams and point-to-point wiring instructions.

CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING
UP VERY SIMPLE.

The Instruction Book also includes full details for con-

verting existing Premier Magnetic Televisors for use

with modern wide angle tubes. All components are
indlvidually priced.

Instruction book 3/6, Post Free.
PREMIER TELEVISOR

CONSOLE CGCABINETS
For 14", 16" and 17" Televisors

A handsome .Walnut Cabinet that will be a fitting housing for a
first-class Televisor.

Folding doors are fitted to cover the Cathode Ray Tube when not in use.
A flap is provided which gives access to the preset controls on the front
edge of the Chassis. A baffle board suitable for a 10in. Loudspeaker and
all the necessary Tube and Chassis bearers are included. The overall
dimensions of the Cabinets are the same : Height 38%in. Width 19in.
Depth Top [9in. Depth Bottom 2lin.

TUBE ESCUTCHEONS

17in. White Moulded
17in. Bronze Moulded, comnplete with Protective Glus
14in. Black Moulded ......................

Dark Sereen Filter suitable for 14in. Tube .........
Dark Screen Fliter suitable for 16in. and 17in. Tubes
Polystyrene Mask for E.E.T.001

Rubber Ring (anti-Corona) for E. E T.901 ....

Polystyrene Shroud for E.E.T.901
H.P. TERMS: DEPOSIT £3.7.6 &
PRICE - - PLUS 21/- PKG. & CAR. 12 MONTHLY PAYMENTS OF 18/9

-+ 21/- (pkg. & post 1/6)

- 48/~ (pkg. & post 2/6)
716 (pkg. & post 1/-)
. 21/- (ple. & post 1/6)
25/- (pkg. & post 1/6)
=514 (pkg. & post 2/6)

8/8
6/2

TERMS OF BUSINESS: Cash with order or C.O.D. over £1. Please

add [}~ for Post Orders under 10'-,1/6 under 40]-, unless othertwise stated.




MaARrcH, 1955 WIRELESS WORLD 77

PREMIER RADIO COMPANY

RECTIFIERS
ERT. Pencll 'l‘ypa 8.T.C.
Type K3/25 650 v. maA.

STOP PRESS
First release of the Famous COMMUNI-
CATION RECEIVER TYPE RA-IB manu-

Limited supplies of C.R. TUBES
VCRSITC

il | Biotrr T el . s factured by the BENDIX RADIO CORP.
replacement. for the VCR97 and I K350 OF AMERICA, valve line-up 6K7, R.F.Amp.,
S A : 8 o Lo G i B
B s N n . Amp., . Ose., 7 2nd
VERe iRtk A . K3/180 :et.. AVCand Ist Audicla. 6K6 Audlo output.
9tn, blue picture. ALL BRAND ’ requency coverage 0.15 to 1.5 Mcs, (2,000-
Fr A e ] NEW Ty}')e Rt 200 metres) in three bands. 1.8 to 15.0 Mcs.
original carton. £1/19/8, pius 5/- pkg., carr., ins. ., RM3 ;I66-20 metres) in three bands. The
- =y o RM4 requlency coverage on each band is approxi-
| mate 2 giving EXCELLENT BAND
CABINETS—PORTABLE { 12 :-}mp- SPREAD ZI’UNING. Power requirements
Model PC/t 12 v 2 mg: are 1.5 amps. at 12 volts and approximately
Brown Rexlne covered 12 v. 4 amp. 70 mA. at 225 volts. WRITE FOR FULL
Overall dimensio 228 BATTERY CHARGERS | DETAILS.
15in. s X 200-250 v, A.C. Wil charge 2 v. 6 v. and 12 v. Car T GRAM 3 E-AMPLIFIER
L Rl Battery at 1 amp. Housed in strong metal casing. Powg ':eAuMheogll:%:‘ 250 'P ReEmi.MP‘lf IeF::ER
when closed 2jin. Finished in Green hammered enamel. Size 6in. this mayqbe t::mn off existing radio. = R
Model P2/C l((;ng. 3‘&:{?&?{: h.‘ﬁ:" L All the components to build the above unit, 22/6, plus

Grey Lizard Rexine s l 1/6 pkg and postage.

above unlt 1s manufactured

covEgET . 45/- by PREMIER and does not =

Overall dimensions y Famous Manufacturer’s Surplus of
Sin. n in contain Ex - Govt. com- 2

éle‘:x:n]éz uf]gu 1id pone — l AN" - INTERFERENCE AERIALS

Plus 2/6 P. and P.
BATTERY CHARGER KITS

All incorporate metal rectifiers. Transformers are suitable
for 200-250 v. A.C. cycle malns.
Cat. No.
2002 Charge 6 volt accumulator at 1 amp. Resist~
ance, supplied to charge 2 volt Accumula-

when closed 3in.
Model PC/3
Rexine type covering
in various cols., 69/6.
Overall dimensions
16Hn. x 144in. x 10%in.
Clearance under iid when closed 6{in.
All the above Cabinets are supplied with Panel, Carrying
Handle and Clips.

Packing and Postage 2/6.

offered at o frac!lon of original cost
The aerial is desi for tion of long,
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
electrical interference, especially on the short wave-
bands. The equipment enables the installation of an
8.3 Mc/s flatly-tuned dipole which operates as a T "
aerial on medium and long waves. The aerial and re-
celver transformers are to
with a 70 ohms co-axial cable.

tor
9004 Charges 2, 6 and 12 v. accumulators at 1 amp. 19/11

ALUMINIUM CHASSIS 18 s.w.g.
Substantially made from Bright Alnmininm with four

inter

UNITELEX' :g:t:qcﬁrxphfer Type ! =l7d;!5‘xm _____ Al 10x9x8in. ... - ] COMPONENT PARTS
/ 7x3}x2n. .... /9 12x10 x 3in. 9 Al i Aerial Traus! bly.
For Gramophone and Microphone operation, enclosed in I 9§ x 4} x 2n. 4/3 14 x 10 x 3in. one ecach: Aluminium Uanslormer. Transformer clp
metal case, output suitable for 15 and 3 ohms 8peakers, 10 8 x 2}in. /6 16 x 10 x 3in, rubber sucker, iin. x §in. brass screw, 4ABx {in. brass
switched input BVA miniature Valves, separate treble 12 x 9 x 23in. /- 16 x 8 x 2}in. . 8/ bolt 4BA nut.
and bass tone controls, for A.C. mains 200/230 v. | 14%x9 xﬁun C )! with insul:
Price, enclosed in metal case, £9/19/8. ALU MINl .JM PANELS 18 s.w.g. ete.; porcelnlu mxulat,ors. 2 each, 60ft. insulated neria.l
Price, less metal case, £8/18/ / 7X4in. ........ /- wire, 601t. screened co-axial down "lead
Packing and Postage 7/6. 9% xdhL 5 ’ Instailation instruction leaflet lncluded
it 10% 7in. A1 {.l%ss (CO-AXIAL CABLE & AERIAL WIRE, 15/-, plus
7o ...l { Ppkg. arx
E.A-R. MULLARD 510 AMPLIFIER | il /31 | COMPLETE, 85/-, plus 1/6 pkg. and carr.
Based on the Muilard eircuit. Combined change-over 16 x 7in. /5 *QUALITY CRYSTAL Pch-UP ROTHER
recol radlo. Pl 20x7in. ... 5 =
switch for standard, L.P. rds and 1 ug-in ofolling 31 MEL TYPE U48 26/  Plus 1/6 Pke. and Carr,

filter network. 18 £08. Postage :md pmkmg 7/6.

The New

“PREMIER PORTABLE”

TAPE RECORDER

USING THE NEW LANE 2-SPEED TAPE UNIT MARK 6

COMPLETE 3 9GNS CASH

Packing & Carriage I gn.
(Including Reel of Scorch Boy Tape and Microphone)

H.P. Terms: Deposit £10.4.9 and 12 monthly payments
of £2.16.11,

or Complete Kit Including All Parts, Valves, Speaker
Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind

Spool and £37 4 0 plus pkg. & carr. 15/-.

Microphone at
H.P. Terms: Depostt £9 6.0 and 12 monthly payments

£2.10.0.
SPECIFICATION
% TWO SPEEDS 7iin. AND 3in. % 7-VALVE HIGH QUALITY
PER SECOND, MPLIFIER.

THREE SPECIALLY DESIGN- % INDEPENDENT TREBLE AND
i ED RECORDING MOTORS. BASS CONTROLS.

1.000%. TAPE REELS PRO- % MAGIC EYE RECORD LEVEL
s VIDING PLAYING TIMES OF INDICATOR

1 BR. AND 2 HRS. * AMPLIFIER MAY BE USED

FOR RECORD REPRODUC-
% DROP-IN TAPE LOADING. TION OF HIGH QUALITY.

% EASY FORWARD OR RE- L
WIND WITHOUT REMOVING X S AT o HOUS-
T.

% SPECIALLY DESIGNED MIC-
% ONE KNOB DECK OPERA- ROPHONE BY A LEADING
TION. MANUFA .

SEPARATE UNITS CAN BE SUPPLIED AS LICTED BELOW :—

Amplifier (built, wired and tested with Speaker). £14/15/-, plus
postage and carriage 766

mtfe!.‘.pl‘/“lchase terms, Deposit £3/13/9 and 12 monthly payments
o

Amplifier Kit (including Speaker).
carriage 5/-.

Hitfei:pl/lt/chase terms, Deposit £2/15/- and 9 monthly payments
o

New Lane 2-speed Tape Unit Mark 6, £18/10/- plus packing
and carriage 7/6.

lefe pl;rfhase terms, Deposit £4/12/6 and 12 monthly payments
of £1/5

Portable Cabinet (rexine covered).
carriage 5/-.

Mlctophone, £2/15/-, plus postage and carriage 1/-.

Reel Scotch Boy Tape MC2-111 (1, 200ft.), £l/15/-, plus packing
and carriage 1/-,

Instruction Booklet, 2/6. Post free.

£11/-/- plus packing and

£4/19/6, plus postage and

e e e s e e e g e
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WILLIAMSON AMPLIFIER KIT 15 gns.
plus T/6 p. & p.
H.P. Terms :
Deposit £3.18.9 & 12 m’thly payments of £1.1.11
This Kit is lete aod all components are
guaranteed exactly w author’s apecificatlon.

Author’s Specification 3.6 ohms secondaries

MAINS TRANSFORMER SP425A
(Completely Shrouded)
This Tra has an 1 6.3 v. 3A and is
capable of uupplylng an extra 50 mA. for Pre-amp or
Feeder unit ...,

£4.4.0

dditl

WILLIAMSON CHOKES
12H 160 mA. Fully shrouded .
30H 20 mA. Fully shrouded

3-BAND SUPERHET
RECEIVER

|

MAY BE

sonrrox £1.19.6 77U

J.atest type Superhet Circuit using
4 valves and metal rectifiers for opera-
tion on 200/250 volts A.C. mains.
Waveband coverage — short  16-50
metres, medium 180-550 metres, and
long 900-2,000 metres. Valve line-up
6K8 freq. changer, 6K7, IF, 6Q7
Detector AVC and first AR, 6V6
output. The atcractive cabinet to
house the Receiver size 12in. long,
61in. high, 5%in. deep can be supplied
in either WALNUT or IVORY
BAKELITE or WOOD. Instruction
Book 1/- post free, which includes
assembly and wiring diagrams, also a
detailed stock lict of priced components.

DECCA MODEL 33A
RECORD PLAYER

Includes crystal pick-up with sapphire stylus and a
lght-welght plastic nprlng balanced arm. Heuvy gauge
pressed steel case with brown
enamel flolsh in  good
qu.xll'.y .for operation on
malns 200/250 .
30 c.p-s. Supplled
complute with single
head (either stan-
dard or long play-
£4119/&

be supplied. Plun
pkg. sad carr. 5/-.

3SPEED AUTUMATIC RECURB CHANGER

Made by World-famous manufac-
turer. The Unit designed |
to play R2in., 10in. and
7in. Records intermixed
in any order at 33§,
45 or 78 r.p.m. Capa-
clty 10 records. New
reversible dunl stylus
orvatal Pick-up has extended
frequencyr ange. An essential
feature is the simpliclty of
deslgn. For use on 100/125-200/250 voltsa 80 oyelas.

A.C. maina.

LIMITED QUANTITY ONLY

Piua packin% d carriage 5/-. £1 1 1 1 o
BRAND NEW, guarantecd 3 -
and in manufacturers’ original LIST PRICE
carton, £186/10/-.

WILLIAMSON OUTPUT TRANSFORMER-

WIRELESS WORLD

PREMIER RADIO COMPANY

METERS

External
lmuuuions

Full Scale
Dellection

Movement

9
3¢
>

- U Me
A oo 1] d ...... Desk type M/C 25/-
SEND 2jd. STAMP
FOR OUR
1955 CATALOGUE

*

* l

TRF RECEIVER

MAY BE BUILT
FOR

Plus 2/6 Pkg.
£5.15.0 s Gar.
The circuit is the fatest type TRF using 3 valves and
Metal Rectifiers for operation on 200/250 A.C.
mains. VWaveband coverage is 180/550 metres on
medium wave and 800/2,000 metres on long wave.
The dial is illuminated and the Valve line-up is
6K7 H.F. Pentode 6J7 Detector and 6V6—Output.
The atcractive Cabinets to house the Receiver size
12in. long, 64in. high, S4in. deep, can be supplicd
ineither WALNUT or IVORY BAKELITE or WOOD

INSTRUCTION BOOK I/- (post free) which
includes Assembly and wiring diagrams, also

MARcH, 1955

PREMIER MAINS TRANSFORMERS
Al!l primariea are tapped for 200-230-250 v. mains 40-100
oyuvies.  All primaries are screened.
SPl7SB 170-0-175, 60 wA., 4 V.

@1& 4 v. @

23 a.

SP?:')].A 8-50-0-350 150 mA., 4v. @ 2-8
36 i, 4 V. 1-2a,4v. @lﬁa L

SP258, 850-0-350, 150 mA., § v. @ 2-3
24 a., 03v.@1~83 .............

SP501A 500-0-500, 150 mA., 6v @ 2-3 a., 6.3 v.
@ 2-3a.,68 v.@?-Sn.

SP425A, 4250425 200 mA., 63\7 @ 2-3a.,683v.
@ 3-ba,dv. @9.: o

250-0-250, BOmA. 63v. @ 4a,5v. @ 2a.

350-0-350, 830 mA., 6.3 v. @ 4a.,8v. @ 2a.

200-230‘250 output 3v.-30v., @2a

E.H.T. TRANSFORMER, primary 210 v., 230 v.,
250 v., secondury 4 Kv.and 2 v, .. ... ..., £3/7/8
EH.T. TRANSFORMER primary 210 .
250 v., secondary 6Kv.and 2v. .. ........ £8/12/6

rwwmm““‘xmm”
Build these NEW PREMIER DESIGNS

4-WATT AMPLIFIER

MAY BE
BUILT FOR

Plus 2/6 Pk.
& Carr,

£4.10.
Valve line-up 88L?, 6V8 and 6X5, FOR A.C.
MAINS 200/250 VOLTS. The twln triode 63L7
is used for preamplification and also for a com-
prehensive tone contrul circult, which Includes
two very wide range and ooutinuously variable
tone ocoutruls for hass aud trebla. The output
Valve Is of the beam type and feeds 4 watts into
a speclally designed output Transformer which is
sultuble for either 3 ohm or 13 ohm Speakers.
Negatlve feed-back 1s applied from the secondary
of the output Transformer over the whole
Amplifier to the lnput stage glving an excellent
frequency response. Due to the bigh galn and
wide rauge tone controls any type of pick- up
may be used. Overall size 9x7x8in. Price of
Amplifier complete, tested and ready for use,
£5/5/+, plus 3/8 pkg. and carr.

, INSTRUCTION BOOK. L/- (Post Free) which

a detailed Stock List of priced comp ts,

MINIATURE TUNING CONDENSERS
2-gang -0005 mfd, with trimmers . 6/8

PREMIER VARIABLE IMPEDANCE
“ MATCHMAKER " M.O.I5 OUTPUT
TRANSFORMERS

Designed to meet the demand for an efficient variable
ratlo Qutput Transformer 1! ratlos from 13:1 to 80:1
ail centre tapped and can be used to rustch any cm'.nu'.
valves elther single or push-pull Class " A* " AB1™
‘“AB2°" or “ B'' to any low Impedance speech eoll or
combination thereof. Primary Inductance 30 benries
15 watts audio 100 mA. Price 45/-.

LOUDSPEAKERS

ELAC—2}la. dia., Moving Coil, 15 ohm fmp. .. 15/«
PLESSEY—3ln. dia., Movlng Coll, 3 ohma imp... /11
ELAC—8In. dia., Moving Cofl 3 ohms imp. .... 19/8
PLESSEY—8in. dia., Malns Energlsed, 3 ohms

imp. (600 ohms Held) with Pentode Trausformer 22/6
PLESSEY—8in. dia., Mains Energised, 3 ohras

Imp. (600 obms Beld)  .....oonieeinien... 19/6
PLESSEY—I10ln. dia. Moving Coll, 3 ohms lmp 23/8
GOODMANS—12in. dia., Moving Coll, 15 ohms

Pluas 5/ packing and carrlage .......... £8/12/8
VITAVOX—K12/20 12in. dia., Moving Cofl

15 obms. Imp. y .. 2111

Plus 5/~ packi;

$
)
¢
’
’
i
0

wiring disgram, also a
detalted Stock List o! pﬂced components.

oo T O VeV H B BT BB ”vwwvmm

ACCUMULATORS
2 volt 10 amp. (by famous maker)
2 volt 16 amp.

MOVING COIL METER

A super quallty Moving Coll Meter basic movement 2 mA.
and 4 mA. 8cale dimensions 24in, Oversll dimenslons
2}in. dia. 1}In. deep. Bakslite Case projecting type. At
present scaled 1 amp. R.P. By removing thermocouple,
reversing acale and recalibrating the meter, a high grade
test instrument with any range above the basle F.8.D.
may be built up. Price 2 mA., 5/9, 4 mA., 4/9.

MICROPHONES
LUSTRAPHONE: Moving Coll; High Impedance, Stand
Type: £5/15/6—Hand Mike £8/6/-.
RONETTE—Crystal Mlke Lncorp. the Filter Cell Insert:
High tmpd. Ball Type. /10/=.

CRYSTAL MICROPHONE—Eothermel 2AD58,
ally recommended. £2/15/-.
above 10/6 and 17/6.

ACOS. High impedance Crystal Microphone, type 35-1,

25/-.
ACOS. High Imped Crystal Microphone, type 33-1,
£2/10/-,
ACOS."" MIO30 '’ imped Crystal Microph £2/10/-
(This Microphone can be used as either Hand or Desk
type.)

CRYSTAL MICROPHONE
An entirely Insulated crystal microphone which can be
salely used on A.C./D.C. amplifiers, High impedance.
No background nolse, really natural tone. The ldeal
Mike for tape, wire and sound projectors, price 19/6.

MAINS NOISE ELIMINATOR KIT
'l"o speclally designed chokes with three smoothing

Especl-
Tabdle stands for all the

CRYSTAL MICROPHON E INSERTS

with circult diagrams. Cuts out all mains
noise. Can be assembled luside existing receiver, 4/11,
plus 64. pkg. and earr.

| Ideal for tape ify No Matching
transformer requlred 8/6 post free.

| Ger i

Crystal Dicdes. @.E.C. wirc ended, 2/8.
24/- doz.

LS e —————— === = — S
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1155 RECEIVER UNIT

NEW CONDITION,

Ta original cases i
complete with 10
valves. Frequency
range 18.5 Me/s.c I
75 Ko/s. In 5 wave-
bands.  £11/19/6.
Plus 10/6 packing
and carriage.

Hire Purchase Terms: £2/19/11 Deposit and 10 monthly
1.

payments of £

POWER SUPPLY UNIT
WITH OUTPUT STAGE
FOR ABOVE

Jones plugs for connecting the Power Pack to the
Bgeeiver are included. The 6V6 output stage complete
with Output Transformer and 6in. speaker is bullt into
the unit. Price £5/5/-, plus 5/- packing and carriage.
The two above Units together on Hire Purchase Terms:
£4/8/2 Deposit and 12 monthly payments of £1/3/11.
plus 15/8 pkg. and carriage.

PUSH-PULL OUTPUT TRANSFORMERS. 2 x 6V8 Into
2/8 ohma., 5/8, post tree.

T.1154. BRAND NEW COMPLETE WITH VALVES,
£3/19/8, post and carriage 7/6.

METER RECTIFIERS. Minlature type with Jeads
1:5 mA., 8/9, post paid.

AMPLIFIER TYPE A1134A. Battery operated 2 valves,
type VR.21 and VR.35, 9/11. postage and carriage 1/6.
SLIDER RESISTANCE. Geared adjustment, 7.5 ohms,
4 a., 12/8, postage and carriage 1/8.

HEAVY DUTY POWER RESISTANCE. 17.5 ohms, 8 a.,
with adjustable tapping 19in. long, 24in. diameter, 10/~,
postage and carriage 2/-.

HEAVY DUTY L.T. TRANSFORMER. Primary tapped
180-230 volts, 50 cycles. Becondaries 4.2 v. 10 a. 4.2 v.
10 a., 25/-, postage and carriage 2/6.

ROTARY RESISTANCE. Wire wound heavy duty
14 k. ohms, 7/@. postage and carriage 1/-,

VACUUM PUMPS. For model makers etc. Ex-R.A.F.
Type Bi-Mk. LI, 22/8, postage and carriage 2/-.

WIRELESS WORLD

PREMIER RADIO COMPANY
E.A.R. MULLARD

5-10 AMPLIFIER

This Amplifier is based on the Mullard
design and incorporates a change-over
switch for standard, L.P. records and
radio. Plug-in filter supplied, alterna-
tive types available. ’Fhe switched
input is fed in on 2 Co-axial Sockets,
output is available for 3 or 15 ohms
Speakers. Power supply for Pre-
amplifier or Radio Unit provided by
the Amplifier, H.T. 300 volts 40mA
and 6.3 volts 2 amps.

PRICE

£18.18.0

Plus postage and packing 7/6.
H.P. Terms are available, Deposit £4.14.6

and 12 monthly payments of £1.6.3.

RADIOGRAM CHASSIS

ver-
ing short, medlum and long waves. Using the latest
miniature all glass valves, overall chassis size 13fin.x
7in.  highx6ln, deep, dial apertare 10in. X 4}in.
gg% I_irﬁévg.nREADY FOR UBE AND
A BD.

Packing and postage 10/. £1 0-5-0
Or on Hire Purchase Terms, deposit £2/11/3 and
8 monthly payments of £1/1/9.

CABINET available for above Chassis in figured walout
lined with white sycamore, size 3ft. wide, 2ft. 8in. high,
11¢. 5ln. deep, £15/15/-.
Or on Hire Purchase terms, deposit £3/18/9 and
12 monthly payments of £1/3/11.

Packing and Carriage extra.

FREQUENCY MODULATION |
pll cgmpopmac foe thpDence, £4-16-1 |

Packing and ;:)stage /6.

GARRARD S5 UNIT
Garrard rim drive 78 r.p.m. complete with mag-
netic pickup and turntable. 2
Postage & packing 2/6.

%4196

COMPONENTS AVAILABLE |
FOR THE MULLARD AND
OSRAM DESIGNS. |

MAGNETIC MARCHING
COMPASS
Housed In

18/6

Luminous dlal.
Black Bakelite Case
size 8in.x 2}in. X 1§in.

Consistency of Performance

7T From Equatorial Africa to the
North Pole..in two hours!

Not a new record in modern travel . . . but a routine “climate tolerance’ test for
Welwyn Resistors. In two hours they are subjected to both extremes of climate
—the sticky heat of the tropics and a biting, arctic cold. Though such a
drastic change is unlikely in actual service, the test is an important one: its
speedily calculated results, we have found, are equal to those obtained after
long periods of exposure to a tropical climate, with its humid, super-heated
days and bitter nights. This is just routine at Welwyn Laboratories—but is
nevertheless a fine example of the unflagging “quality control” exercised

at every stage of manufacture of our products.

Welwyn Products include: Vitreous Enamelled Wire Wound
Resistors - Panclimatic and Insulated High Stability Carbon
Resistors - Welmeg Ultra High Value Resistors « Toroidally
Wound Power Potentiometers - Wire Wound and Carbon
Composition Potentiometers * Precision Wire Wound Resistors.

"f)

MANUFACTURERS OF

ELWYN

£
FELECTRICAL
v £ COMPONENTS

“ g WELWYN ELECTRICAL LABORATORIES LTD * BEDLINGTON * NORTHUMBERLAND
On Admiralty, Ministry of Supply (A.LD. Approved) and Post Office Lists
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Rigorous
Inspection

ensures
faultless

performance
/ /“\\

One of a line of testing booths
where the final electronic test is

Continual, exacting inspection is an important routine at the carried out

B.S.R. factories. Throughout the entire production cycle, each
Monarch Autochanger is submitted to the most stringent tests
for quality, accuracy and performance. Here, the inspector’s
word is final.

Tests carried out by independent authorities further prove the
high standard attained by B.S.R. inspectors. In one such test
recently, over 90 years’ normal usage was condensed into a few
weeks.

The Monarch performed faultlessly throughout the entire period!
This exhaustive testing and re-testing is the buyer’s finest
safeguard, and his guarantee of a lifetime’s trouble-free, super-
lative performance from the Monarch Automatic Record Changer.
B.S.R. are today the world’s largest manufacturers of autochangers
and players outside the U.S . A.

MONARCH.

AUTOMATIC RECORD CHANGER

BIRMINGHAM SOUND REPRODUCERS LTD., MONARCH WORKS, OLD HILL, STAFFS
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VALVES, TUBES £ CIRCUITS

27. RECOMMENDED PCF80

Advertisement No. 26 in this series discussed the use of
the Mullard PCF80 in applications other than its primary
application as additive mixer. Three of the recommended
circuits are given below. Details of line multivibrator and
line timebase coincidence detector circuits will-be given in
the Additional Notes.

Fig.1: Pentode as Video Amplifier.

The composite video output is 80V pk —pk. with a 3.0Mc/s
bandwidth (6.0db) and a gain of 12. Additional drive will
produce excessive gz dissipation. To avoid hum the follow-
ing limitations of a.c. heater-to-cathode voltage must be
observed, Rg.x being 100kQ:

Vhk Rk
200V 150 Q
100V 300 Q
50V 600 Q
by LI +190V

C.R.T. CATHODE

1

©

=16pF

o 680pF

1

s | e

H

FiG |

Fig. 2: Pentode as Sync. Pulse Separator; Triode as
Frame Pulse Clipper.

For optimum operation of the pentode, Vg2= +40V. The
frame pulse clipper is conventional but economical. Syne.
pulses from the pentode are integrated by R1, C1 (27usec)
and are d.c. coupled to the triode grid, holding it in grid
current. Integrated frame pulses drive the grid negative,
cut off the triode, and produce 140V, 400usec frame sync.
pulses with a fast front edge and a non-interlaced back edge
~—corresponding to odd and even frames. To ensure that
only the front edge is significant, the frame oscillator,
coupled via a short time constant circuit, should complete
its flyback before the end of the pulse.

—
[Mullard]
N,

TELEVISION APPLICATIONS

LINE SYNC.(-ve)

[

FRAME SYNC (+ve)

+190V
FiG 2

100pF

VIDED INPUT

1000pF

am  Cl
T 270pF

Fig. 3: Triode as Frame Blocking Oscillator

The output sawtooth amplitude is 200V for 200mA peak
Ix (150usec pulse). A step-up transformer into the grid
circuit is used. There is sufficient output for a variety of
linearization methods.

>

47080 }

SYNCHRONISING PULSE SEPARATOR FRAME PULSE CLIPPER

1907 r %v
e
50kn
3:1 TRANSFORMER FRAME HEIGHT
+VE FRAME
SYNC. 100pF
e gt
L .1
100k
FRAME Yy G
HOLD
ok
4700
iy 0-024F -
ann .,-
i FRAME
o s DRIVE

The following relevant reprints of *Valves, Tubes, and
Circuits” are available free:

No. 15: Valves for VHF Television Reception, with
PCF80 and PCC84 data.
No. 16: PCF80: a Frequency Changer for Band I and
Band III Television, with notes on conversion conduct-
ance ‘‘contour analysis”.
No. 26: Additional Applications of the PCF80, with a
comprehensive applications chart.
No. 27: this number,

MULLARD LTD. Technical Service Departmént, Century House, Shaftesbury Avenue, W.C.2

MVYM 316
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Buct yout, ourne MODERN

CHANNEL

large screen

The MAGNAVIEW receiver, incorporating the latest technlques glves
excellent performance and its large-screen, flat-faced, aluminium-backed
Brimar Teletube gives extra bright pictures.

and reduces home construction to the
simplest possible proportlons. Anyone
with previous experience in the con-
struction of radio receivers, and an
elementary knowledge of the principles
of TV circuitry, can build it.

Ask for this booklet

—Iits popularity has necessitated the issue of a

THIRD EDITION

A number of circuit modifications have
been introduced to give improved per-
formance. The text has
been re-written and
new drawings and

photographs  have
been prepared. The
first step towards
building this out-
standingly modern

TV Receiver is to
fill in the appli-
cation form and
post it NOW.

..........................................................................

Please send me constructional details for the
LARGE SCREEN TV. | enclose 6d. Postal Order
to cover packing and postage.

NAME e e e,

VALVES and ADDRESS ..o oo

TELETUBES = .. e Wi

Srandord Telephones and Cables Limited FOOTSCRAY. SIDCUP, KENT
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Turnover crystal pick-up cartridge
in the -&&C©S-1 -« series
“ HGP 37-1

with —s -
* outstanding .
* independent

« standard

- and
microgroove
%
characteristics
*
dbs.
o0 l
* |
+5 4TANDARD
REF: = )
w | VOLT. . g LONG PLAYING £
-10 <% omnss? -y r199 s mTi e
3 e 1 LY STy rille
=20
50 100 1.000 10,000

*

RESPONSE CURYE OF THE HGP 37 FED INTO A1 MEGOWM LOAD
(Measurements taken at 20°C)

e

3

*

This cartridge utilises an entirely new method of crystal
drive, a bi-sectional control element achieving independent
standard and microgroove characteristics. The easily
teplaceable sapphire styli are of a cantilever design with considerable
vertical compliance, thus virtually nullifying “pinch effect” and
needle talk. In addition to the introduction of vertical compliance in
the design, the lateral compliance has been greatly increased,
enabling the heaviest of modulations to be traced with ease. The
high output is sufficient for the average domestic radio.

NUMBER PLEASE! The new restricted form
of London Telephone Directory no longer
includes subscribers, like Cosmocord, in

. o B always well ahead “fringe” areas. Please note therefore that onr
number is ENFIELD 4022.

ACOS devices are protected by patents, patent applications and regisiered designs in Great Britain and abroad.-

5 COSMOCORD LIMITED ENFIELD MIDDLESEX
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"BELLING-LEE"
NOTES

“Belling-Lee *»*
Band III Pilot Transmitter

First mooted by  Belling-Lee” in
November, 1954, and the subject of
many discussions since, the question
of a pilot transmission on a band III
vision frequency has occupied a Jlot
of our time. It is not generally appre-
ciated that nowhere in the world has a
vertically polarised band III vision
signal been radiated.

[

N

L905/9/9

As “Belling-Lee” manufacture about
half of the total number of television
aerials installed, we are naturally
anxious to prove our designs before
offering them for sale in large numbers.
After all, we do guarantee them for
three years.

All arrangements were completed,
but before we had time to let people
know about it, we found there had been
a leakage of information and journa-
lists were on the scent. So it was
agreed that, rather than have ill-
informed or irresponsible statements
appearing in the press, an official
statement should be issued from the
Press office of the Radio Industry
Council. Here it is:

“ For industry purposes only, a
vision signal on a commercial television
frequency is to be radiated on a tem-
porary mast on the I.T.A. site near
Croydon some months. in advance of
the opening of commercial television.”
This was stated on Friday, l4th
January, by the Radio Industry Council
co-ordinating body of the Industry.

¢ The transmissions will be carried
out by Belling & Lee Ltd., well known
aerial manufacturers who, working in
close co-operation with the industry
and I.T.A, are to be given permission
by the G.P.O. to radiate a 1 kilowatt
band 111 (channel 9) vertically polarised
vision signal, such as a test pattern.

It is expected that the low power
transmissions will start about April 1st.
Details regarding times of transmissions
will be announced later.”

An R.I.C. spokesman says:

“The purpose of the signal is
mainly to supplement by practical
means the aerial manufacturers’ tech-
nical appreciation of the problems of
band III reception.

It will also provide useful addi-
tional data for receiver manufacturers
and it will help retailers to make
initial installation of receivers and
aerials, but only within a very small
area, as comvared with that which
will be covered on the opening of the
I.T.A. transmitting station in the late
summer.”

We would like to add that
“ Belling-Lee * are building the trans-
mitter and the aerial and all costs are
beine borne by the comvanv. Although
all T.V. aerial manufacturers will reap
some benefit, we, as the manufacturers
of by far the greatest number of aerials,
will gain the most, which is only fair
and proper.

By the time this is published,
“ Belling-Lee ”” independent band TII
aerials will be available, together with
certain adaptors. One of these adaptor
kits is particularly cunning and is
covered by a very strong patent.
Where the field strength is such that
a band III picture is obtainable on a
Channel -1 aerial, say within 10-15
miles of the Croydon Transmitter,
the addition of the adaptor 1924
will imorove the picture very consider-
ably, often greater than 10 d.B. This
particular adaptor can be applied to
a divole or an “ H.” Another adaptor
L926, consisting of a band IIT dipole
and director kit, can be added to a
dipole or an “H” and should bring

in a band ITT signal up to 15-20 miles.

A somewhat similar arrancement may
be applied to a * Lofrod” loft aerial
with a range of 5-6 miles. None of these
adaptors will require a second feeder.

The distance quoted for these
adaptors applies to their use on the
1.T.A. transmitters and not on the
« Belling-Lee > pilot transmissions.

We will be using only 1 kW, and
although we expect to obtain some kind
of a signal here in Enfield with an
ambitious aerial, we would not care
to say that there would be complete
coverage over the whole of the London
area.

Advertisement of
BELLING & LEE LTD.

* Great Cambridge Rd., Enfield, Middx.

Written 17th Jan. 1955
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CURE FOR
A HEADACHE

Extracts ¥ alves

ins
fra/ ﬁfem'la
s 9 I oy ease,

This ingenious

“Belling-Lee” device

does away with two
little trouble-spots in servicing equip-
ment. First of all, it enables valves to be
extracted swiftly and surely from amongst
the most tightly-packed components.
It is moulded in rubber, and will handle
B7G, B8A and BgA valves.

Secondly, a pin straightener for B7G
and BgA valves is incorporated in the
handle. This is accurately moulded in
a hard phenolic material, and will prevent
valves or sockets being damaged through
trving to force insertion with bent pins.

Simple — but very effective!

List No. L758 — Combined valve ex-
tractor and pin straightener. Price 2/6

BELLING ¢ LEE LTD

IGREAY CAMBRIDGE RD., ENFIELD, MIDDX., ENGLAND

L
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MARGONI
RECEIVER

TYPE CR 150/6

The performance of this receiver is of the
highest order and meets the requirements of
commercial telecommunication working in all
It is of double

superhet. design and incorporates special filters,

climates and conditions.

a noise limiter and a built-in, crystal controlled
calibration oscillator. H.T. voltages are

stabilised to overcome mains fluctuations.

e ST R SR

MARCH, 1955
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Reception on six spot frequencies in the
HF band and continuous tuning throughout
the entire range, plus broadcast reception

SPECIAL FEATURES
@ Crystal control on any six spot frequencies throughout
the band with continuous tunable L.C. oscillator in
addition.

® Double crystal band-pass filters giving extremely
good adjacent channel protection.

@ Built in 500 kc’s crystal oscillator facilitates calibra-
tion checking.

@ De-sensitising circuit enables full or partial muting
when working with an associated transmitter.

@® Power supply circuits in separate umnit to avoid
temperature changes.

@ Suitable for cabinet or rack mounting, with easy
servicing access.

Ovwer 80 countries now have Marconi equipped telegraph and communications systems. Many
of these are still giving trouble free service after more than than rwenty years in operation.

Lifeline of communication

MARCONI

COMPLETE COMMUNICATION SYSTEMS
Surveyed, planned, installed, maintained

MARCONI’'S WIRELESS TELEGRAPH CO. LTD.,, CHELMSFORD, ESSEX

Partners in Progress with The ENGLISH ELECTRIC® Company Lid.

Lco

B A
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COSSOR ENGINEERS
MOVE THE ALPS

These two 40-mile range PPI photographs were taken on the Cossor Airfield
Control Radar Mk. VI now installed at Zurich, Switzerland. That on the left is
the normal radar display. The other PPI (right) shows clearly the effectiveness
of the Cossor developed PERMANENT ECHO CANCELLATION circuits ;
the moving aircraft responses previously obscured are now revealed.
Mountamnous terrain such as is found in Switzerland, with saturation ground
returns, has hitherto been a nightmare for radar operators. Cossor engineers
specialize in advanced development of this kind and have produced

THE FINEST CONTROL RADAR—ACR MK, VI BY COSSOR.

CR.57 Eﬁ
There are vacancies et
gy § o
ngineers in the & N
Cossor Research and g!' AP a

Development Labor-
atories. We invite your
application to The
Director of Research
and Development.

(ACR Mk, VI)

A view of the installation
at the Zurich Airport.

® PERMANENT ECHO CANCELLATION e C.R.D.F. SUPERIMPOSITION e 60 MILES RANGE e VIDEO MAPPING

THE COSSOR GROUP OF COMPANIES ¢« HIGHBURY GROVE « LONDON - N.5
A. C. COSSOR LTD - STERLING CABLES CO., LTD + COSSOR RADAR LTD

BEST PRODUCTS LTD

COSSOR (CANADA) LTD :+ BEAM INSTRUMENTS INC.; (U.5.A))
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Modern Television Technique

HIGH LEVEL

CONTRAST CONTROL

[n recent years the normal method of obtaining contrast
control in television receivers has been to adjust the signal
drive to the cathode ray tube by controlling the gain of
the R.F. or LF. amplifiers. Now that receivers have to
cater for Band Il reception this system is no longer
entirely satisfactory. As was shown in an earlier article of
this series, A.G.C. is necessary on two-band receivers to
counteract the differences in strength likely to be en-
countered between Band I and Band IlI signals. In these
circumstances the relative gains of the R.F., vision L.F.
and sound LF. stages should be automatically controlled
for optimum signal to noise ratio and freedom from cross
modulation at any reasonable signal input. Equally im-
portant is the need for auxiliary circuits that operate as a
function of signal amplitude—the sync. separator, the
A.G.C. circuit and the interference limiter and inverter

to receive a constant signal for consistent performance.

The conventional form of contrast control outlined
above does not aliow these requirements to be met, and
so ** His Master’s Voice ” engineers have developed a
method of High Level Contrast Control which is incor-
porated in the latest *“His Master’s Voice™ *Highlight”
models. In this system the contrast control operates
directly on the modulating electrode of the cathode ray
tube. The output signal to the auxiliary circuits is there-
fore obtained before the contrast control, and conse-
quently the A.G.C. circuit maintains a pre-determined
optimum characteristic in respect of both gain and delay.

Apart from this consideration, High Level Contrast
Control has other important advantages: Sound output
is independent of contrast sctting; the sync. signal is
constant; the picture interference limiter is not affected
by alterations in contrast setting and can therefore be
pre-set on installation, and finally, the mean brightness of
the pictur- remains sensibly level when the contrast is
expanded or contracted.

Potentiometers of the conventional type are unsuitable
for controlling video signals, because at mid settings
severe integration of the high frequency signal compo-
nents occurs, due to the input capacity of ‘the cathode
ray tube and the associated wiring.

It is necessary, therefore, to arrange that the contrast

" control is not only a resistive but also a capacitive poten-

tiometer.

NEW SPIRAL POTENTIOMETER

The high level contrast control used in “ His Master’s
Voice " “Highlight ” television receivers is a new SPIRAL
POTENTIOMETER consisting of a wirewound resistive

g— —=——> N1
ed L

CONSTANT SIBNAL meruge S %
10 SYNC.SEPARATOR, S CONTRAST
BLACK SPOTTERAGC cx e [
=)
—
i Ry CATHODE
.=L OF CRI.
VIDED -
AMPLIFIER

Skeleton circuit diagram of * His Master’s
Voice” High Level Contrast Control.

element having distributed inductance, located in proxim-
ity to a metal plate. Distributed capacity occurs between
each portion of the element and the plate, which is
electrically connected to the wiper contact.

By suitable design of the inductive, resistive and capaci-
tive elements, a picture of correct contrast, possessing a
frequency characteristic which is flat or slightly boosted
at 3Mc/s, is obtained at the mid-way setting of the poten-
tiometer, and ample scope is provided for obtaining an
over-contrasted picture, useful for shop window display
purposes.

From the circuit diagram it will be seen that the con-
stant signal for the auxiliary circuits is obtained at the
anode load (R, L,) of the video amplifier, while the drive
to the cathode ray tube is taken from the picture contrast
potentiometer. The values of R, and R ; are adjusted so
that the mean potential of the cathode ray tube electrode
varies with the contrast potentiometer setting and pro-
vides substantially the correct black level setting for the
desired contrast.

“IIS

THE GRAMOPHONE COMPANY LIMITED

MASTER®’S VOICE”

HAYES - MIDDLESEX

“HIS MASTER'S VOICE™

—_—

MARCH, 1955
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Both for studio and outside broadcasting of tele-
vision programmes Marconi equipment is required
at every stage of production and transmission.
Cameras, Picture and Waveform Monitors, Vision
Mixers, Telecine Equipment where film sequences
are included, Microwave Links, Transmitters and
Aerial must all be matched as components of a
completely integrated system with a designed per-
formance. The long experience and advanced
technical knowledge of the Company’s Broadcast-
ing Division are at the disposal of all who are
responsible for television, throughout the world.

WIRELESS WORLD 89

Marconi Gomplete
TELEVISION
SYSTEMS
from Gamera
to Aerial

—————— { /LS —-_Q.‘

1 |
i ]
| Shown above is the Marconi :
l

: Mk. III Camera for 44" or3” / :
: image orthicon tube. It com- / ;
: bines technical excellence /& :
1 - L . I
0 with optimum operating / ™ I
: facilities. On the right 3 :
: is a typical Marconi ] :
|

{ Television Aerial , :
'

| array. !
i iy i
) , I
b ow ow o oo o e — o - — ——— ——— - - - -

Marcon: Television Equipment is installed in every one of the B.B.C.’s Television
stations and has been supplied to countries in North and South America, Europe
and Asia. Compatible colour television was first demonstrated in Britain by Marconi’s.

Lifeline of communication
Complete Broadcasting and Television Systems

MARCONI'S WIRELESS TELEGRAPH CO. LTD, CHELMSFORD, ESSEX

Partners in progress with the ‘ENGLISH ELECTRIC® Company Limited

L85
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LEARN THE PRACTICAL wAY
— COURSES WITH EQUIPMENT

With many courses we supply actual equip-
ment thus comblining theory and practice
in the correct educational sequence.
The equipment, specially prepared and
designed, remains your property. Courses
include: Radio, Television, Electronics,
Draughtsmanship, Carpentry, Photography
and Commercial Art,

Amateur S.W, Radio,
Electricity, Languages,
Mechanics, etc.

Equipment supplied upon enrolment and
remains your property.

INSTITUTES

IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

WIRELESS WORLD

THE ADVANTAGES OF E.M.I.

% The teaching methods are planned to meet
modern industrial requirements.

MaRCcH, 1955

POST THE COUPON TODAY
FOR OUR BROGHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER

150 CAREERS AND HOBBIES

TRAINING

Y We offer training in all subjects which provide
lucrative jobs or interesting hobbies.

% The student is taken carefully and thoroughly
through his chosen subject.

A tutor is personally allotted by name to ensure
private and individual tuition.

Y Free advice covering all aspects of training is given

PRIVATE AND

Accountancy
Advertising
Aeronautical
Engineering
Automobile
Engineering
Banking
Book-keeplng
Building
Business
Management
Carpentry
Chemlstry
Clvil Service
Civii Engineering
Commercial Subjects
Commercial Art &
Drawing

Customs &

Excise Officer
Draughtsmanship
Dressmaking
Economics
Electrical

Engineering
Electronics
Fashion Drawing
Heating &

Ventilating

Engineering
[ndustrial

Admlnlistration
Journalism
Languages
Marine

Engineering
Mathematics

to students before and after enrolment with us.

INDIVIDUAL TUITION IN YOUR OWN HOME

M.C.A. Licences
Mechanical
Engineering
Motor Engineering
Photography
P.M.G. Licences
Police
Production
Engineering
Public Speaking
Radar
Radio & Television
Servicing
Radio Engineering
Refrigeration
Retail Shop
Management
Salesmanship
Sanitation

Secretaryship
Shorthand &
Typing
Sound Recording
Structural
Engineering
Tele-
communications
Television
Time & Motlori
Study
Tracing
Welding
Writing
Workshop Practice
Works
Management
and many others,

Also courses for University Degrees, Generai Certificate of Education, B.Sc.Eng., A.M.l.Mech.E.,
L.L0.B,, AC.C.A, ACLS., AMBritLR.E, A.MLLA, City & Guillds Examinations, R.S.A

Certificates, etc.

Courses from 15/- per month

POST THIS COUPON TODAY

Please send without obligation your FREE book.

E.M.1. INSTITUTES Dept. 127k,
Grove Park Road, London, W.4.
