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Comments of the Month

By F.J. C.

‘Post-war Development
HE British Institution of Radio Engineers have
recently issued the second part of  their
Post-war Development Report, Part I of
which was reviewed in an earlier issue.

The chief recommendation of Part I was the
proposal for the formation of a British Radio
Research Institute covering anticipated development
in the application of radio science. All development,
however, is dependent upon an adequate supply of
trained personnel.  Hitherto, discussion on the
future of education and its relation to technical
training has been concerned mainly with principle
.and policy. The New Education Act has disposed of
this, and it is now necessary to bring into prominence
‘practical considerations of which technical training
is not the least important. -

The Report points out that the New Education
iAct, while providing sound foundations, is not
'immediately operative, so that a large number of

eople will never benefit from it as they will have
Feft school before it starts to function. We concur
in the view expressed that a further Bill must come
before Parliament in due course as a charter for adult
‘education, and for technical education of senior grade:
‘The Government has already laid plans for the
foundation -of an Aeronautical College, and we
‘suggest that they should not ignore thé equally
‘important claim of radio and television for a similar
'College.

Committee. Courses of study in radio engineering
and servicing must be more widely provided in our
technical colleges, and these courses should lead to a
nationally recognised examination in radio science.
It cannot be denied that substantial modifications of
the existing National Certificate Scheme are long

“overdue. The status of the craftsman should not be

lower than that of the technician, and his educational
needs should receive equal consideration.

In radio engineering theresare broadly five main
categories of workers, including senior research
workers, ancillary staff recruited from those who
are up to Higher School Certificate standard, tech-
nicians up to matriculation standard, skilled crafts-
men, semi-skilled, and unskilled labour,

National Training Scheme
T HE training of skilled craftsmen has hitherto been

the tresponsibility of industry itself, and this-
state of affairs is not satisfactory. There should be a

national scheme behind the training of craftsmen.
There should be more schools in industrial works,
part-time release of workers to attend day or evening
classes in technical colleges, and half-time schemes,
enabling the individual to put in half his time in study.
The Institution’s Memorandum to the Ministry of
Education advocating National Certificates in radio
engineering stresses this matter, for the rapid develop-
ment of radio science has emphasised our inadequate
provision in pre-war years of
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courses of instruction in radio

and Al

i av
¢ Practical Wireless,” Georgs Newnes, Ltd.,
AERONAUTICS has per- Tower House. Southampton Street, Strand,
.C.2. Temele ﬂn&io 4363.
A 3 = Telegrams : Newnes, Ran ndon.
the Allies, but it could not have I pegistered at the G.P.0. for transmission by
1 Canadian Magazine Post, ,

The Editor will be pleased to consider
ariicdes of a practical nature suilable for
publication in PRAGTICAL WIRELESs, Such
articdes shanld be seritlen on one zide of the
paper only, and should contain the name and
addrest of the sender. Whilst the Editor does
vt hold Fimself responsible for manuscripls,
every effort will be made fo {uurn an' i :

de d iz

formed a great service for *Phone :
been possible without radio in
its various branches. The
President of the Board of
iEducation has announced the
appointment of a Committee to
consider the needs of higher

technical education in England stamped and

i t Officer : engineering. It is hoped that
future syllahuses will be adapted
to modern requirements and will
not reflect obsolete practice.
National Certificate Courses
are at present based upon part-
time study of about 74 hours a
week, while National Diploma
Courses involve a full-time day
attendance of 30 hours a week at

and Wales, and the contributions
made by universities and tech-
nical colleges. This.Committee
will make recommendations as
to the means for maintaining

described in our columns fs not the subject

All correspondence intended for the Editor a Senior TeChnlcal Coll_ege. This
should be addvessed : The Editor, PRAOTICAL & falls far short Of t}le 1dea1, and
WIRELESS, George Newnes, Lid., Tower House,
Southampton Street, Strand, W.C.2.

Owing o the rapid progress in the design of
wireless apparaius and to otr efforls lo keep
our readers in touch-with the lalest develop-
ments, we give no mwarranly thal apparafus

does not give sufficient oppor-
tunity to a sufficiently large
number. We approve the sug-
gested Certificate Course in

- appropriate collaboration be- of letters_patont. 5 Radio Engineering. Second and
tween universities and technical ,,,,ggvggg;l.;;;;",.g'gj';ﬂ,ﬁoﬁ“‘%gg,’;;;"‘s third years should follow a first

colleges.

We support the belief of the
Institution that graduation facili-
ties in physics and radio engin-
_eering in our universities must
be greatly augmented—a sug-
gestion made in the Report of the' arailable for exporl.
-Parliamentary and  Scientific e

Wireless."

specifically reserved throughout the couniries
signalory to the Betne Convention and (he
U.S.A. Reproductions or imitations of any
of these .are therefore expressly forbidden.
PRACTICAL WIRELESS incorporates * Amateur

The fact thal goods mude of raw malerials
in short supply-owing lo war conditions are
advertised in 1his paper should not be taken
as an fndication thal they are necessarily

year which is common to all
branches of engineering. Of
course, there will be divergence
of opinion on some of the
recommendations of the Report.
It is a move in the right direction,
i and it should be implemented

without delay.
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B.LR.E. Meeting

T a meeting of the British Institution of Radio

Engineers (North-Eastern Section) held at the

Neville Hall, Westgate Road, Newcastle-on-Tyne, on

November 15th, a paper on the ¢ Theory of Rectifica-
tion »* was read by A. H. Hoult, an associate member.

New B.B.C. Appointment

MR. BASIL E. NICOLLS has been appointed

Senior Controller of Programmes. Mr. Nicolls
has been controller of programmes since 1938. The
new controller of programmies is Lindsay Wellington,
who returncd to this country from New York in June
after acting as B.B.C. North American director.

His experience of American broadcasting may influence
PIOErammics.

The appointments, which-indicate an expansion of
programme planning, may be connected with the post-
war introduction of more home services.

Mr. Wellington, who is 43, joined the B.B.C. in 1924,
the same year as Mr. Nicolls.

Proposed Radio Club for Leeds

FOLLO\VING up the proposal to reform the Leeds
Radio Society, or to inaugurate a new chub, late

members of the Society or interested readers residing

in the Leeds district are asked to
communicate with E. Benden,
40, Grosvenor Terrace, Blackman
Lane, Leeds 7.

Railway Radio in US.A.
IT is reported that ome of the

chief railways in the United
States, the Kansas City Southern,
is installing radio equipment over
560 iiles of its mainline operating
in the westein parts of America.
In addition to radio, induction
telephony will also be employed,
utilising” carrier current wires
along the track. The system is
intended to provide end-to-end
comnmnication on trains, as well
as between stations and trains en
route.

Colour Television- Sets!
CCORDING to Mr. J. L.
Baird, a combined sound
and television sct for the home,
with  colour television and
stereoscopic _effect, is likely to
be produced after the war for
about fifty pounds. Mr. Baird

OF WIRELESS
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To You, America

AMERICAN music, classical and light, American.

verse and extracts from the speeches of famous
Americans, were included in “To You, America,” @
Thanksgiving Day celebration held in Britain on the
day set apart for thanksgiving by the pilgrims after
their first harvest in America. ;

This tribute to our great ally, by the best of British
artists, took place at the Royal Albert Hall on the
evening of Thanksgiving Day, and the second half of
the programme was broadcast before the nine o’clock
news.

John Barbirolli conducted the London Symphony
Orchestra, with Shulamith Shafir, Malcon McEachern;
Swales Atkinson, Arnold Grier at the organ, the Scots
Guards Band, the Kneller Hall Trumpeters and the
Alexandra Choir.

Speakers were Henry Ainley, Celia Johnson, John

Laurie, James McKechnie and Michael Standing.

The script was by Stephen Potter, and the production
by Squadron-Leader Ralph Reader.

“ The Big Show ” ,
« FPvHE Big Show ” is a new programme which started:

on November 26th, and will be broadcast af
intervals throughout the winter and spring for our

was also of the opir;.ion that with 4 Joudspeaker lorry being used in a recent broadcast talk to Germans in the
mass production the pricc of a fonr line. Note the soldier with the microphone in the foreground on the right.

black and white receiving set may

well become much less—possibly in the neighbourhood
of fifteen pounds.

Obituary
THE death is recorded of E. P. Roper, chief designer
of the Transformer Department of the Witton
Works of the General Electric Co., Ltd. Mr. Roper
joined the staff of the G.E.C. in 1929, baving previously
been with the British Electric Transformer Co.

indian S.W. Radio -
ACCORDING to a recent announcement two high-

powered short-wave transmitters, each of 100-kW,
~ are now in regular service by All-India Radio. Some of the

+" Yransmissions from Delhi are radiated by these stations

from an acrial system directed towards this country.

Forces overseas. Present in His Majesty’s Theatre for
each performance will be the wives of men serving
abroad, with a smaller number of the Forces in this

country, all chosen by the Welfare Departments of the

three Services.

The cream of the entertainment industry will broadeast
in each performance. Such talent as the B.B.C. plans
to present is not frequently available, hence the intervals.
The second of “ The Big Show ” series will be heard on
Christmas Eve.

Each programnie will last an hour, aund, at the end
of the first, on November 26th, Cicely Courtneidge, one
of its stars, was heard talking from the stage with a
serving man in Cairo, ‘who just listened ta the five acts
which inake up the bill. This discussion was impromptu,
and was broadcast by means of a radio link between
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the British and Egvptian capitals, It is the B.B.C.’s
intention to bring to the microphone in this series not
only stars of the stage and screen who are familiar
to listeners for their radio work, but others who cannot
often be heard in its programmes.

_ All-star Band
AN PHILLIPS and his Concert Orchestra was the
all-star band of over 30 players, which besides
accompanying the artists, playeg three special arrange-
ments during the programme.
Gerry Desmonde was Master of Ceremonies, and
production was by Vernon Harris. i
A recorded repeat was heard in the G.F.P. on
:November 29th and again on Friday, December 1st
in the Home Service. These repeat broadcasts were
arranged so the British Forces overseas wherever
étli(;y may be all had a chance of hearing * The Big
how.”

B.B.C. Orchestra Comes to Town

THE B.B.C. Symphony Orchestra is coming to town.
Sir Adrian Boult, its conductor-in-chief, is to
conduct the Orchestra in nine concerts, a series of
seven monthly ones to be given at the Royal Albert
Hall on Sunday afternoons in collaboration with Harold
Holt, and two on Saturdays, December
9th and March 17th, under the wgis of
the Royal Philharmonic Society, and

also at the Albert Hall.
The Orchestra has not been heard
in London * in the flesh ” since May,

Season of Promenade Concerts in which
it Should have played were cancelled
owing to flying bombs. The re-
appearance of this famous orchestra in
Lopdon will do mueh to heighten
interest in the forthcoming musical
season.

A3Y . ”
Country Magazine
FRANCIS DILLON, producer of

 Counfry Magazine,” has many
good stories to tell about how lhe finds
the characters for the programmes.
In his journeys all over Britain he has
met hundreds of interesting people
with some tales which, although hard
to believe, are, nevertheless, true.
. In Suffolk. he met a man whose
life-long .hobby was growing stones—
ordinary stones., This man would
pick up a large stone and say ¢ That
is an inch and three-sixteenths bigger
than when I first got it. It looks
lovely and round fo you, and that’s its
proper’ shape, but it’s been neglected.
You see, there’s a bulge; ~that’s
‘because I didn’t turn it regular.”’
" This magazine programme includes
people from all over Britain, and is
sometimes devoted to one particular
county, In a general number Vic
"‘Armstrong was heard. Vic, now a farm

labourer, has had a varicd career. Wi pe Roal Corps of Signals on the 8th Army. front in Italy. A large
battery charging. plant which deals with 80 batteries a day.

He started life in an ‘engineering
shop, but wasn’t interested in lathes
and machine tools, and after 12 months ran away to
join Barnum and Bailey’s Circus. He trained for four
years as a trapeze artist, looking after horses and other
animals at the same time, and, with the circus, he
toured most of the world, but while he was in Belgium
his wife was killed in an act. Vic left the-circus at once.

Wagon and Two Horses
HE came to England with a wagon and two- horses,
and travelled about for six years, working on farms.
He couldn’t settle, and selling his horses and wagon,
he joined a trawler going to Iceland. After 18 months
he returned to Liverpool, where he worked on the

Mersey Tunnel. His health suffered through this, and
he returmed to work on the land.

Michae! Beary, whom most people remember as a
jockey, has appearcd in * Country Magazine.” Michael
now prefers to be known as a farmer and horse-breeder.
His story of his early days concerns a hunt in Ireland,
when he was promised a ride on a good pony which
did not twrn up. Michael, very disappointed, started
to cry. His grandfather said he could have ¢ Charlie,”
a horse which at that time pulled the family plough.
The hunt moved off, Michael put * Charlie *’ to the test,
]:;nd the horse finished alone far alicad of the rest of the

unt.

™ The White Steed”

AUL VINCENT CARROLL'S play, “ The White
Steed,” was the starred programme (Home
Service) on November 13th. 1
Set in a small seaside village in Ireland, it told of the
conflicts aroused in the place by the clash of varying
temperaments, and also of the troubles that are caused
by the interference of the young Father O’Shaughnessy,
who comes'to administer the parish when the old parishk
priest, who knows every member of his flock intimately,
is suddenly incapacitated by~ an attack of paralysis.
“The White Steed ” is a finely written play, and

" should have provided excellent listening for lovers of

strong drama. As is fitting it was produced by an
Irishman, Fred O’Donovan.

New Appointments

A. WINGROVE and W. Holmes, M.C, have

e recently been appointed to the board of Wingrove
and Rogers, Ltd. Mr, Wingrove has had long service
with the company as buyer, and also as manager of their
B EV. electrical industrial truck and locomotive
departments. Mr. Holmes has been on the radio side
of the business for many years, and is well known in
the trade in connection with the sale of Polar condensers.
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Adding a Third Valve. HF. or LF.
Amplification?  Tuned or Untuned.
Making an Efficient H.F. Unit.

By 2CHW
{Continued from page 12, Deceinber issue.}
HE owner of a two-valve straight
S.W. receiver begins to wonder
what effect the addition of another
valve would have. This is a perfectly
natural step in the sequence of progres-
sive events which form one of the intes-
csting features of S.\V. work, and it
happens no matter how good the
existing set may be. The two-valver
already described is fully capable of
doing exceptionally good work, bearing
in mind its simplicity, but after it has
been in use for a few months, and after
the operator, assuming he started from
scratch, has aequired sufficient experience
to get the utmost out of it, a fceling
will arise that even better results could
be obtained if the circuit had  a shade more pull or
sensitivity. Would the addition of another valve provide
that “ plus something’* and, if so, how should it be
coupled to the e\15t1n°' circuit ? These are the questions
which are bound to present themselves, and it is possible
that the beginner may have some little trouble ‘in
answering them.

With the normal o-V-1 type of receiver there are
two ways in which another valve could be emploved.
It could be connected between the acrial and the
detector, when it would act as an H.F. amplifier, and
the circuit description would then become 1-V-1, or it
could be wired in the circuit between the detector and
the output pentode, in which case the line-up would
read o-V-2. (For the benefit of beginners, the figures and
letter used above to denote the valve sequence of a
circuit are interpreted in the following manner. The
first figure indicates the number of H.F. stages preceding
the (Ietector the capital V is always used ‘instead of
writing detqctm and the last figure tells how many
L.F. stages follow it. Lxample : 0-V-2 indicates a three-
valve circuit which does not include any H.F. stage(s),
but consists simply of a detector followed by two L.F.
stages.)

H.F. or L.F. Amplification

Knowing the alternative arrangements, the next
thing is to decide which will give the greater over-ali
increase in efficiency, and this problem can only be
solved by comparing the éffect of each on the existing—
circuit. .

A lealxy-vnd detectdr is sensitive to weak signals;
if efficient reaction is applied tle sensitivity is 1ncreas->d
but from a practical point of view, the limits of usefulness
of such a detector are hdunded bv those conditions when
the signal or input is too powerful, in =which case bad
overloading and distortion arc produced, and when the
signal is too weak to allow a satisfactory output rectifica-
tion to be obtained. In the first case, it is a simple
matter to provide some form of pre-detector input
control, or modify operating conditions, but in the
second case, when the signal is very weak, the rectified
and amplified signal in “the anode circuit will be too

The HF unit.

small to satisfactorily operate a pair of headphones;
therefore, if the transmission is to be received (for,
practical purposes ome can say that a signal is not
received if it is not audible), another valve must be used
to aifiplify the weak signals sufﬁclently to make them
powerful enough to operate the ’phones. This is quite
satisfactory up to a certain point, but unfortunately,
transmissions are not always free from unwanted dis-
turbances in the form of atmospherics and man-nfade
static, and the ratio of signal to noise will become
greater as the signal becomes weaker, until eventually
the signal is rendered unintelligible, Supposing, there-
fore, that this state of affairs exists so far as the signal
is concerned at.the anode of the detector, and suppose
that a stage of L.IF. amplification is ndded, well, the
result will be much the same only louder, and to all
intents and purposes, the logging or entertainment value
of the transmission is lost. This is, of course, an extreme
case, but in principle it applies, and it is used to show
that L.F. stages should not be added haphazardly under
the impression that only the signal is going to bhe
amplified.

It “seems, therefore, that the better method would be
to use a stage of H.F. amplification, so that the strength
of the swnal can be increased beforec it reaches the
detector, prov1ded some means are incorporated in the
circuit to prevent the latter being overloaded when a
powerful signal is received. Assuming that reception
conditions are bad, as in the case of the L.F. example,

-the aerial will still "be affected by the-lesired signal and

the unwanted interferences, and it would secm that if'
both are amplified by the HF. stage, then matters will
be worse at the grid of the detector than before. For-
tunately, however, it does not quite work out like that
in practice. The H.F. stage will have the effect of making
the circuit more sensmve and, bearing in mind What
has been said in past articles in this series about
selectivity, the ratio of amplification of signal and noise -
will swing over in favour of the signal, ‘Therefore that
will become the more powerful of the two. This will be
more readily appreciated if it is remembered that the
greatest voltage to reach the grid of the H.F. valve—
and in turn the detector grid—will be that whose.
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frequency corresponds.to the resonant frequency of the
tuned- circuits, and assuming' that the aerial is tuned,
there will be two tuned circuits to consider. Apart from
tbis, the very fact that an H.F. stage has been inserted
between the detector and the aerial will have the effect
of increasing the selectivity of the detector’s tumed
circuit, as the damping normally imposed by the aerial
will considerably be reduced. The voltages sct up across
the tuned ¢ircuits by the noise signals or interference
will be small; as they will be off the resonant frequency,
but even so, owing to the very nature and characteristics
they do crash through when conditions are really bad.

From the above, it is safe to deduce that, for a.straight
set at least the ideal line-up would take the form of
2-V-1, but unfortunately in practice two stages of tuned
H.F. amplificafion are not too easy to secure. Little
snags crop up in the shape of instability and ganging,
cte., which so often result in the gain being reduced to
such an extent to climinate the troubles that better
results can be obfained from one efficient.H.F. stage.
This brings the circuit back to 1-V-1, or, if care is taken
in the design, 1-V-2. (Superhets-are not being included
in these considerations.)

An HF. Unit .
To enable the S.W. receiver described in the two
previous issues’ to be extended to a three-valver, here
are the details of an cfficient unit. Its theoretical circuit
is the same as that.shown in Fig, 1, where it will be seen
that provision has been made for a .
variable bias to be applied to the grid
of the valve. This, in 'conjunction
with a valve, cither S.G. or H.F. pen-

in one switch unit, therefore they are ganged together,
and the whole operation. takes place when the switch
kneb is turned.

Across the grid- coil!is connected a 0.00015 mfcl,
variable-condenser, but it should be noted that'whereas
the moving vanes of that component are returned
direét to earth, the earthy wends of the coupling and
grid coils are returned througha o.or mfd. fixed condenser.
The fixed condenser is necessary as the coils cannot be
canneeted to the conimon negative earth line in a direct
D.C. sense, owing to the G.B. voltages being applied
through them to the grid; but so far as the H.F_ alternat-
ing voltages of the signal are concerned, the condenser
offers little or no opposition to their return to the earth
line. .

If the variable condenser is fitted with a large diameter
knob or, better still, a géod slow-motion driveé, therr is"
little call for band-spread tuning as cmploved in the
original defector circuit. However, if so desired, a
band-spreader condenser, say 50 m.mfd., could be
connected in parallel with the o0.00015 mwfd., though it
would be move advisable to use a 0.0001 mid. for the -
band-setter in such instances, thus keeping the total
capacity within the o.coors mfd. limits.

The screen clectrode of the valve receives its H.T.
potential, 6o-80 volts positive, from a scparate tapping
on the H.T. battery, and an H.F. by-pass to earth is
provided by the o.1 mfd. fixed condenser. In the anode
eircuit, another S W. H.F. choke is connected in scries

pemssie- Aerial

tode, of the variable Mu type provides
a very satisfactory form of pre-detector
volume control. ~ In many circuits of
the 1-V-1 type, the H.F. stage is un-
tuned, but in this unit a switch of the
low-capacity type has been incorpora-
ted, so that the aerial circuit can be
tuned or coupled to the grid of the
H.F. valve as 4n untuned circuit. This
makes the arrangement more versatile
and considerably simplifiés tuning, as
will be shown 'later. I
Below approximately 40 'metres, the

actual gain secured by the use of an
H.F. stage is small, but above that
wavelength the wvalue increascs. and
becomes more: evident, especially if
the grid cirguit is tuned. This does
not mean that the valve acts solely as a
“ passenger ” below 10 metras, as the
over-all sensitivity of the circuit is
definitely increased by virtue of the
“ buffer”’ effect—betiveen aerial and
the detector tuncd circuit — already
described. In practice, therefore, selec-

Insulated
Prliar.

HT 4120
L.
Output
Condenser

wre [ f
Series Condenser. E;
(Pre Set) S W f

tivity, sensitivity and reaction are
improved, even with an untuned H.F.
stage, and more so if it is tuned.

The acrial input, after passing
through the small pre-set condenser,is |
taken to the moving arm of one of.
the single-pole double-throw switches.
The other eontacts on this section are
taken to one end of the aerial conpling
winding on the Eddystone four-pin
coil and to one end of the acrial S.W.
H.F. choke, thus allowing the aerial |
to be switched from coil circuit (ie.,

Potenitiometér

tuned) to H.T'.C. for untuned. The
second section of the switel: is another
single-pole double-throw switch, and
this is used to change over to the grid
of the H.F. valve, to the grid coil and
its associated condenser, or to the
H.F.C, Both sections are combined

ig. 2. —Wiring diagram and component layout of the S.W. H.F. unir.
The coil and valve-holder platform allows the critical wiring to be

kept short.
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with the 120-volt positive H.T. supply line, and it is
advisable to see that this component is of a different
make or type from that used in the grid circuit, to
prevent the possibility of them resonating or “ peaking ”
at the same frequencv. Should this occur, instability
will resuit, the cause of which might not be too obvious.
The output from the unit is taken from one side of the
o.0001 mid. fixed condenser connected to the anode of
the valve, The valve quoted is a satisfactory average,
but if the detector tuned circuit, i.e., the original aerial
cireuit, is not fitted with an acrial series variable con-
denser, better coupling adjustment and selectlivity will
be obtained by replacing the fixed condenser with a
variable. The output is taken to the aerjal terminal
of the receiver, while the aerial lead-in is connected to
the aerial términal on the H.F. unit. It will be noted
that no actual earth connection is shown, as this is
really unnecessary, as the earth return for the circuit
will be securecd through the L.T. and H.T. negative
linc, via the recciver.

Construction

The illustration accompanying this article shows
that the completed unit makes a neat and serviceable
assembly, while the layout and wiring of the components
are clearly depicted by the plan view, Fig. 2. The metal
panel is 7in. X 8in. and thc wooden baseboard is the
samne size X 5/16in. thick. To enable the coil and valve
holders to bc located close to the variable condenser,
a small sub-baseboard or platformi sin. X 2}in. X 5/16in.
is supported on two metal brackets cut out of stout
gauge tin plate. These are 2in. high with a #in. wide turn
at each end (in opposite directions) to form fixing
strips. Cut the wood strip to size, smooth up and stain,
and screw on coil and valve holders, noting position of
grid terminals. Cut the two brackets out of tin, bend
and drill fixing holes, and screw them to platform,
taking care to see that all is square. After drilling panel
and mounting on it the variable condenser, switch and

potentiometer, fix it to baseboard, and for this it is’

always advisable to use some form of brackets to make
the job rigid. Before fixing the coil, etc, platform in
position solder to the switchthe required number and
lengths of 18 or 16 S.W.G. tinned copper wire. Fix
the platform and then complete wiring, and if, as in the
original model, bare copper wire is used, take care to
make a neat job of the layout and bending of the wiring
to remove any possibilities of short-circuits being made.
The potentioineter must be of the type which has its
spindle and fixing shank * dead,” otherwise the G.B.
supply to the grid will be short-circuited, as the panel
is connected to the common negative line of the circuit,
The switch also has a * dcad ”” spindle, and consists of
two single-pole double-throw actions, but, if so desired,
one section can be dispensed witli by connecting the
grid end of the aerial H.F.C. to another aerial terminal
and changing over the aerial lead-in when the untuned

circuit is required.” The switching method, provided
]t;etswitch is of the low-capacity type, is obviously the

{ter. .

1t should be noted that, although the anode HLF.C.
and the output fixed condenser is shown fixed to the
coil and valve-holder platform, these two components,
in the actual model, are fixed on the right-hand inside
of the case housing the unit. It is purely for clarity,
and because the unit is out of its case, that the parts
are shown fixed to the platform. A wooden case is
used, and to the outside of the right-hand side of it is
screwed a thin sheet of aluminium—perforated zine will
do—to form a screen betwcen the H.F. and detector
sections.

Operation -

The battery supplies can be taken from the same
batteries which supply the receiver, with the exception
of the G.B. battery for the H.F. valve. It is advisable
to use a separate one for this purpose. The H.F. unit
can be placed close to the left-hand end of the receiver,
so that all leads are kept reasonably short. Transfer the
aerial lead-in from the receiver terminal to the aetial
terminal on the unit, and connect the output condenser
to the aerial terminal on the set.

M tI20V,
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The circuit of the variable Mu H.F. amplifier; showing
how @ runed or untuned aerial circuit is obtained by
switching.

(To be continued.)

Radio Gramophone Circuits =
lN our November, 1044, issue we published an article
entitled * Radio Gramophone Circuits,” and we
would like to correct an impression this article
might have given that the modulated oscillators are
exempt from the provision of the Defence Regula-
tions. We wish-to make it clear that the modulated
oscillators described are considered by the Post
Office to be within the scope of Defence Regulations,
Statutory Rules and Orders Nos. 1688 and 9 of 1939
and 1219 of 1943, which prohibit the acquirement,
possession and use of transmitting apparatus without
the specific authority of the Postmaster General.
 As indicated in the article oscillators of this type
are actually low power transmitters and readers will
understand that the radiation set up by such apparatus
cannot be confined within an ordinary dwelling house.
There is consequently a risk of interference not

only with reception of broadcast by neighbours of the
user of such apparatus, but with vital Service com-
munications that may be received on ' sensitive
equipment in the vicinity. In the circumstances
authority for the use of these oscillators has been
withheld during wartime.

Our article was, of course; of a theoretical nature.
intended to explain the operation of certain circuits,
and was not intended to convey to the reader that
he may construct and use it. It would be an offence
to do so.

Dispensation has, however, been conceded with
regard to testing oscillators provided that radiation
is suppressed by electrically screening the instrument
and by the use of screened connections between them
and the apparatus under test. It was, of course, this
type of equipment which our contributor had in
mind when writing his articles.—F. J. C.
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The R‘oy.alv School of ‘Signéls

Details of the Methods Used for the Higher Technical Training of Personnel

Fig. 1.—Fourier'’s analysis demonstration.

: THE School of Signals, located at Catterick, Yorkshire,

is responsible for the higher technical training of
personnel for the Royal Corps of 'Signals. In
addition, the school! provides courses of training for
Instructors for all units of the Army. In passing, it
may be noted that the training for recruits in the Royal
Signals is taken care of by a separate organisation known’
as the Signal Training Centre. ,
Through the courtesy of the War Office an opportunity
was recently provided for members of the Technical

Press to visit the School of Signals to see the latest”

signalling equipment which has been adapted for army
use, and also to visit the instruction
where higher technical training is given in all branches
of army signalling.

Details of the radio, telephone and telegraph signalling
equipment will be given in a separate article. The
following notes are devoted to the work of the School
of Signals :

The school is organised into four wings.

In the Royal Signals Wing, which carries out the
higher technical training, the principal courses
are :

Officers’ Ady. Lines Courses | To train officers
Officers’ Adv. Wireless for higher techni-
Courses | cal appointments.

To train Mighest
Foreman of Signals Courses{ type of technical
NCO

There is little need to emphasise the important part
played by commuuications in modern warfare. During
the battle of El Alamein there were no fewer than 6,000
wircless sets in use. To-day the number of wireless and
other types of signalling cquipment is vast indeed, and
the importance of thorough training for officers and
NCOs who are concerned with the supervision of signal-
ling equipment is self-evident.

Although most of the army signalling equipment
now in use is from two to four years old in basic design,
several noteworthy developments have taken place;
notably in the field of carrier telephony. The British
group modulated system enables four circuits to be
obtained from' two avires, whercas, until quite recently,

laboratories °

Fig. 2.—Current distribution in short vertical aerial.

the U.S. army has had to use four wires for-the same
number of circuits. This new development of group
modulation provides one example of the need for

- thorough training of those who arc to be responsible

for its proper functioning under field cond#ions.

In this connection it may be mentioned that students
.of the different courses vary in rank from the brigadier
to the lance-corporal. .

During our correspondent’s vigit to the laboratories
and demonstration rooms one basic fact applicable to
all the courses was clearly evident. The guiding principle
which had been followed ‘in planning these instructional
courses is : :

(a) Practical demonstration by the instructor

(b) Practical experiment and manipulation of the -

apparatus by the student.

In one workshop labaratory, for instance, devoted to

training in fault-finding and maintenance on field wireless
sets, each student was provided with a set, whilst behind
the instructor was displayed a large wall chart showing
the conventional diagram of the set. As the instructor
explained the function of each valve and other
component, each student could identify the component
on his set and could also obscrve the result of incorrect
adjustment or functioning of any component.

Seated beside each student was another man who had
already passed through the samc course, which,
incidentally, was an instructor’s course. The class thus
served a double purpose in providing the more advanced
student with the necessary experience in instructing
others. After the set operation and method of fault-
tracing had been explained, the beginner students were
sent out of the room whilst their instructors introduced
a number of faults on each set. Five or six artificial
faults were introduced into each set, and the students
on returning were allowed a maximum of 15 minutes to
restore their sets ifto perfect working order. A well-
trained operator was expected to clear all faults in about
six minutes.

Another example of the essentially_practical methods
emploved was seen in Set Demonstration Room 2.

Here was shown a breadboard layout of a conventional
superhet receiver for C.W. and R.T. reception o
4-8 1mc/s.
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Apart from the normal gain and tuning controls,
optional negative feedback is provided for demonstration
purposes. A motor is provided indicating AVC operation
by two alternative methods.

A second meter indicates L.O. grid current over the
range.

The layout is used (a) to demonstrate components ;
(b) to exercise elementary students in the application
of circuit reading; (c) to demonstrate the effects of a
particular fault or maladjustment.

In this case all the components of the set in question
were laid out on a large board, the location corresponding
to the conventional wiring diagramn so that students
had no difficulty in identifying components and taking
readings at differcnt points’in the circuit to observe the
effects of any fault. :

Space does not permit of our dealing in detail with
the laboratories devoted to voice frequency apparatus
(which enables telephony and duplex telegraphy to be
transmitted over a single pair of lines), or to the carrier
laboratery in which instruction is given in the various
types of carrier telephone equipment, enabling three or
more telephone conversations to be conducted simul-
tancously over a single line.

The Demonstration Laboratory

Turning to matters of wireless interest, the engineering
instruction demonstration laboratory has been planned
to demonstrate to advanced students by means of the
cathode ray oscillograph many of the fundamental
theorems which formerly could only be appreciated by
thosc having a knowledge of higher mathematics. One
cathode ray set is designed tg show the effects obtained
by combining radio waves of different frequencies.

Fjve oscillators are used, working at frequencies of
1, 2, 3, 4 and 5 kc/s.; the relative phase and magnitude
of cich output may be varied, the phase variations
covering at least oné cyclé. The outputs are connected
in series to a CRO™ beam which shows the result
of adding together a number of sinusoidal waveforms.
Particular waveforms may thus be built up—e.g., square
wave, rcctified current, ete. A speaker may be con-
nected across the output to demonstrate the fact that
a change in the relative phase of two frequencies cannot
be detected by ear.

Other cathode ray oscillograph tubes are fitted up
to demonstrate the exponential curve obtained when a
condenser is charged or discharged through resistance ;
and that damped oscillations occur if there is inductance
in the circuit. The condenser can be discharged by a
neon lamp or a valve connected across it. If the neon
lamp is used, discharge will take place whenever the
voltage across the condenser reaches the striking voltage
of the neon lamp, causing it to flash at a rate which
may be contiolled by varying the series resistance.
Alternatively the valve may be coniected across the
condenser ; itis normally biased to cut-off, but conducts
during the fly-back of the CRO beam, thus discharging
the condenser.

A Novel Form of A.C. Bridge

For certain types of work in this laboratory it is
necessary to have an accurate and rapid method of
checking the output level from a valve oscillator, An
ingenious modification of the well-known Wheatstone
Bridge has been devised for this purpose.

The variable resistance arm of the bridge contains
a small metallic filament lamp. The resistance of such
a lamp varies according to the current passing through
it, i.e., according to the temperature of the filament.
The output from the oscillator is connected across two
corners of the bridge and head tclephones are connected
between the other corners of the bridge. The output
from the oscillator is then varied until no sound is
heard with the tclephone. This provides a quick and
accurate method of checking the output level and obviates
the need for a calibrated level meter. 2

Aerials Demonstration Room . |
Probably the most spectacular of the demonstration
rooms is devoted to scale models of different types of

acrials. This room has the floor covered with wire
netting and sheets of wire netting are arched underneath
the ceiling to simulate the heaviside layer. A valve
oscillator generates a carrier wave of T50 mc/s.

The output from this oscillator can be fed into minia-
ture aerials of various designs, e.g., dipole, vertical
rod, horizontalrod. It can also be fed to a comparatively
long transmission line which may be open circuited or
connected to a load as required. To show the students
exactly what is happening under various conditions
two types of indicator are used.

Onc type consists of a pea lamp, -the terminals of
which are connected to a small ring aerial. The presence
of a high-frequency electro magnetic field induces a
current in the ring aerial and the brightriess of the lamp

ro:l/ides indication of the strength of the clectro magnetic
eld. ¢

The other type of indicator is a pea lamp, the terminals
of which are connected to a small capacitance. This
detector responds to a high-frequency electro static
field. \When the carrier wave oscillations are applied
to the transmission line the presence of a standing
wave can be clearly demonstrated by moving either
the current indicator or the voltage indicator slowly
along the linc immediately above or below it.

The presence of nodes and anti-nodes is shown by
the lamps being extinguished or glowing brightly.

\

Fig. 3.—Polar diagram of dipole aerial. The brightness

of the wvarious lights indicates comparative strength of
radiation in different directions.

By using one detector of each type it can also be shown
that where the electro static field or voltage is maximum,
the electro magnetic field or current intensity is minimum,
and vice versa.

Generations of students have had to accept this as
a fact because mathematical calculations showed that
it must be so. The staff of the School of Signals have
now devised a method making it plain to everyone
whatever their mathematical acquirements may be.

The carrier wave from the oscillator can be fed into
various types of aerials and small lamp indicators im
various parts of the laboratory indicate the field strength
and at the same time emphasise to the student the
importance of erecting a field aerial in the correct:
manner if optimum results are to be obtained.

Fig. 3 illustrates the equipment being used to test
the strength of radiation from a horizontal dipole aerial,
whilst Fig. 2 shows the current distribution in a short!
vertical aerial which is being fed from the oscillator..
The feed cable can be scen on the right of the picture,
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Stand-by “All-dry” Receivers

Some Notes on the Construction of Simple Miniature Receivers
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HE chief disadvantages of so-called * all-dry”
receivers are that they are not normally quite as
efficient, valve for valve, as are other fypes, and

that suitable batteries are not always easily obtained in
present conditions. Because of the first-mentioned
disadvantage it is generally necessary to use a superhet
circuit if good reception of a wide range of programmes
is required. In addition, it is generally necessary to
accept a lower output than that expected from a mains
receiver—or even from a battery set with 2-volt valves.

But to offsct any disadvantages, the ‘‘all-dry”’
receiver has many impertant advantages, especially
when easy portability and freedom from battery-charging
tréubles are important requirements. There are few
amateur constructors to-day who would have any real
fears ‘regarding the construction of a superhet, provided
that they could obtain suitable components., Unfortu-
nately, the required parts have been in extremely short
supply during the war, and many of them are virtually
unobtainable.

A Compact Three-valver

In consequence, there is a grod case in favour of
making a ‘‘straight ’’ receiver of the simnplest possible
type, which can be built around components that are
in reasonably good supply. An ‘‘all-dry’’ three-valve
receiver was recently made, using the simple circuit
shown in Fig. r. The object was to produce a very
compact set that could be used anywhere, could be
carried around easily, could be made almost cntirely
from components to be found in the spares box, and
which would be very economical in the way of battery-
current consumption, It was built in a box measuring

Fig. 1.—Circuit for a simple and very compact three-valve all-dry receiver.

about 6in. by 8in., but the overall size is governed
largely-by the types of battery available and the output
required ; if telephone reception only were required,
th(la) containing case need be no more than about 6in.
cube.

The last point calls for an explanation. It is that
these 1.4-volt valves can be operated, although at
comparatively low efficiency, from an H.T. voltage as
low as g; with 22} volts H.T. results are fairly good
on a speaker in many areas. For good speaker reproduc-
tion, however, it is desirable to raise the H.T. voltage
to go. It.will be seen that the overall size of the
receiver is thus governed very largely by the voltage,
and therefore the size, of the H.T. battery.

Pre-set Tuning

Having settled that point, we can look at the circuit
and see how it differs from the usual thrce-valve battery
set. A standard type of aerial tuning coil is used, and
reaction is of the usual Reinartz type. Two pre-set
tuning condensers are shown, however, with a single-
pole-double-throw switch for bringing either into
circuit. This arrangement is fairly convenient in these
days of ** Home and Forces only,”’ although it can be
criticised on the score that tuning is aflected by the
setting of the reaction condenser. But if the same
aerial is used throughout, the two pre-sets can be
adjusted separately ‘with the reaction condenser set to
its optimum point for each frequency.

If the two pre-set condensers are mounted on the
back of a metal front panel drilled in line with the
adjusting screws, rcadjustment as and when necessary
is a simple matter. The two pre-sets and the change-
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over switch could, if desired, be replaced by a small
tuning condenser of the ordinary type and rated at
.0005 mid. The reaction condenser is an ordinary
bakelite-dielectric one, and is shown as having a
maximum capacity of .0oo3 mfd. Should it be wished
to operate thc set habitually on Yess than 22} voits
it would be desirable to replace the reaction condenser
shown by one of .0005 mid.

Valve Types

The detector valve shown is a diode-triode, but only
the triode portion is used, the diode anode being left
disconnected. This type of valve was used because of
its high amplification factor and low anode-current
consumption. A standard triode is used as first L.F.
amplifier and this is followed by a pentode with a rated
maximum undistorted output of 270 m\V, (with go volts
H.T.). Decouplingisnot used, and was found unnecessary
when working from a 45-volt H.T. battery ; should a
higher voltage be used it may be found desirable to
introduce a little decoupling in the detector anode
circuit, but this is often not essential.

The speaker employed was a 3%in. P.M. moving coil,
It was chosen because of its small dimensions and
because it ‘was easily obtainable, but a larger unit is
better if space permits. It will be seen that automatic
bias is provided for the two amplifier valves, this being
obtained by the voltage drop through a resistor in the
H.T.-negative line. The bias resistor is by-passed by
a 25 mfd. electrolytic condenser of 25 volts rating—
one of the few types of electrolytic condenser not
normally vecy difficult to obtain. Due to the use of
resistance-capacity coupling throughout, there is no
need for transformers other than that attached to the
speaker.

Filament{ Connections

It will be noticed that the filament connections are
somewhat unusual, due to the valves being connected
in series-parallel. The first two valves have filaments
which take .05 amp., while the filament of the pentode
takes 0.1 amp. This method of filament connection was
chosen simply becausc it was found convenient in the
receiver under consideration to employ a 3-volt cycle
latnp battery for supplying 1..T. This battery would just
fit conveniently into an odd corner of the set’; two metal
contact strips were fitted to the side of the wooden
box and a metal stirrup was fitted so that the battery
could easily be pressed imto place, and just as easily
removed for replacement. If it were preferred to use
‘a 1.5-volt cell the valve filaments would be wired in
parailel. The method of connection shown, however,
offers another slight advantage, in that the bias supplied
to the output valve is slightly bigher than that to the
triode because its filament is 1} volts positive in respect
of the carth line.

Grid Bias : .

Reverting to the question of bias voltage, it will be
seen that the bias resistor is shown as having a value
between 250 and 500 ohms. This value is not critical,
but it is better to use the higher value for H.T. voltages
over 60, while the lower one is to be preferred for lower
voltages. If the set were to be operated on an H.T.
voltage of less than 22}, it would be best to remove the
bias resistor and by-pass condenser entirely, and
to conncct the grid leaks from the two amplifier-valve
grids directly to earth.

Coil and H.F. Choke Data

- “For those who wish to make the coil, the following
details will be helpful. Use a 33in. length of 1}in.
diameter paxolin tube and wind on 110 turns of 30-gauge
enamelled wire for the grid coil: this will take up a
length of about 2in. Cover this with a piece of Empire
cloth, oiled silk or shellac-varnished paper and wind
on 5q turns of similar wire for the reaction winding.
About }in. from the top (grid) end of the grid winding
commence to-wind on 30 turns of the same kind of wire
to provide the aerial-coupling coil. If all three windings
are in the same direction, the connections to the coil

will be as follows : upper end of aerial winding—earth ;
lower end—aerial ; upper end of grid winding—grid;
lower end—earth ; .upper end of reaction winding—
reaction condenser ; lower end—detector anode.

The H.F. choke can be made by winding 500 turns of
30-gauge or 36-gauge enamelled wire on a small spool

formed by fitting two 2in. diamcter fibre or stiff cardboard’

discs on a }in. length of paxolin tube of the same diameter
as that used for the coil.

Valves

In Fig. 1 the, valve types shown are for American
components, but ‘the 1H35-GT (or G) could be replaced
by an Osram HDrg and the 1Q5-GT (or G) could be
replaced by an Osram N14, if available. Various other
combinations of valves are possible, but that shown
proved very satisfactory. For esample, the triode
shown in the first amplifier stage could be used as
detector ; the output pentode could be a 1C5-GT (or G).
Alternatively, pentodes such as the 1A5-GT could be
used in the first two stages by connecting their auxiliary
grids directly to the H.T. positive line. If this were
done, however, it would be desirable to’ increase the
anode load resistor in each case to at least 100,000 ohms,
and it would then be necessary to use an H.T. voltage
of not less than 43 if reasonably good, signal, strength
were to be obtained.

The Aerial
So far, no particular reference has been made to the

serial. This can, naturally, be merely a zoft. length of.

““throw-out ’' insulated wire. On the other hand, it may
be possible to use a normal indoor or outdoor arrange-
ment. Obviously, the best possible aerial should always
be used, as there is ‘‘ nothing to spare”’ in the way of
aerial efficiency. If a ¢ throw-out ” wire is to be
employed the pre-set tuning system will be useless,
due to the fact that the aerial will have slightly different
capacities each time it is used. A useful hint in connection
with the tuning condenser is that a midget component
of .o0015, or even .0oor mfd., may be used by arranging

a fixed condenser of similar capacity to be switched in

parallel with it in order to cover the wavelengths of
both medium-wave programmnies. 1f the Home Service
programme on about 450 metres is required it will be
necessary- to increase the number of turns on the grid
winding by about 25 when using this method of tuning.
With this number of turns it should be possible to tune
to both 291 and 450 metres, using the .ooers mfd.
condenser alone. -

It is desirable to use an earth lead when convenient,

but this is not essential. A good earth will -tend to,

increase signal strength, however, and will also remove
any trouble due to hand-capacity effects.

— BOOKS FOR ENGINGERS——

By F. J. CAMM

Gears and Gear Cutting, l-, by post 616,

Workshop Calculations, Tables and Formutae, él-, by post 616.
Engineers’ Manual, 1016, by post 1. '
Practleal Mechanics’ Handbook, 1216, by post 13/~
Engineers’ Vest Pocket Book, 716, by post 8l-.

Practical Motorists’ Encyclopaedia, 1016, by post i
Motor Car Principles and Practice, 6l-, by post 6l6.

Wire and Wire Gauges {Vest Pocket Book), 316, by post 3/9.

Diesel Vehicles ; Operation, Maintenance and Repair, 5/,
by post 5/6.

Watches ; Adjustment and Repair, 6l-, by post 616,
Plant Engineer’s Pocket Book, &, by post 66.
Screw Thread Manual, 6l-, by post 616.

Dictignary of Metals and Alloys, 10/6, by post 11/ |

Mathematical Tables and Formulae, 376, by post 3/9.
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OURPOST-WAR RECEIVER

COMPETITION RESULTS

THE competition set in the October issue, in which readers were invited to give their specification

for Post-war Receivers, produced an enormous entry. The judges have now completed
their task of analysing the specifications sent in and of deciding which, by popular vote, was the
type of wireless receiver likely to prove most successful after the war.

The various features are set forth below in the order of popularity decided by the voting:

TYPE oo .. Radiogram -
Table Model (Hori-
_ zontal)
Table Model (Up-
right)
Portable
Console
Transportable

AaAr@re )
A.C./D.C.
Battery

Medium Short and
_Television Sound

Medium and Short

Medium

Long

POWER. ..

WAVEBAND

TUNING .. .. Press Button and
Manual
Manual only

Press Button

DIAL MARKING Both

Wavelength
Station Names
Frequency

High Fidelity
Electro Magnet
Permanent Magnet
Dual Speakers

Tone Control

Switching for Internal
and External
Speakers

Tuning Indicator

Gramo. Attach,

Designed for Quality,
Reproduction and
Mediocre selectivity

Separate Speaker

Remote Control

.Automatic Volume
Control

Variable Selectivity

LOUDSPEAKERS

REFINEMENTS

Only one reader sent in an entry with a specification agreeing with that decided by the voting,

and accordingly he takes first prize.

There was a tie for second place, and so we have increased

the prize list, so that each of those tying for second place receives two guineas.

FIRST PRIZE £5.5 .0

Norman Dean, 22, Redruth Street, Rusholme, Manchester.

TWO PRIZES OF £2 .2 .0

E. W. Palmer, 34, Greenwood Close, Thames Ditton, Surrey.
G. Thompson, c/fo G.P.O., West End, Southampton.

W.B. SPEAKERS

Charles B. Cox, 13, Forfield Road, Coventry.
.~ ]. Rowson, 49, Woodstock Road, Leicester. )
G. ]. Stowe, 194, Bacchus Road, Winson Green, Birmingham,
8

. 18. .
B. Wilson, 41, Curzon Road, Southport, Lancs.
Longton, * Garth Howe,” 31, Black Bull Lane,
Broughton, Nr. Preston.
A. Earnshaw, 52, Hilton Lane, Litton Hulton, Nr. Bolton,

Lancs. -

-E. J. A. Booth, 11, Burntwood Grange Road, Wandsworth
Common, S.W.18.

N. B. Greenall, 31, Wood Lane, Prescot, Lancs.

F. H. Duggins, 11, Edgware Road, Stockland Green,
Erdington, Birmingham, 23.

BOOKS

R. S. Moyle, Hilltop, Pennsylvania Hill, Exeter, Devon.

R. L. Eastleigh, 38, Radnor Terrace, South Lambeth Road,
Vauxhall Park, London, S.W.8.

Mrs. H. Duff, 4, Hailliday Grove, Upper Armey, Leeds, 12.

A, S. Evans, 56, Malden Couri, West Barnes Lane, New
Malden, Surrey.

§/Lt. (A) Holt, R.N.V.R., 170, Fort:Austin Avenue, Crownhill,
Plymouth.

A. J. Hatton, 34, Beckett Avenue, Mansfield.

F. Thorneloe, Robinsons Cottage, Union. Street, Burton-on-
Trent, Staffs.

D. W. Binge, 250, Waterloo Street, Glodwick, Oldham, Lancs.

R. Lawson, 182, Manchester Road, Newcastle-upon-Tyne, 6.

1015403 L.A.C. Robertson, J. A., Radar Section, R.A.F.,
Tuddenham, Bury St. Edmunds, Suffolk.

J. McCrorie, 3, Hamilton Street, Kilwinning, Ayrshire,

T. H. F. Wagstaff, 59, Dumbleton Avenue, Leicester.

J. C. Flind, 152, Borneo Street, London, S.W.15.

J. Martin, 252, St. Clair Street, Kirkcaldy, Fife.

W. Grimmer, I, Western Road, Eastdene, Rotherham.

C.l\}IS. Matthews, 50, White Avenue, Langold, Nr. Worksop,

otts.

F. R. Bull, 9, South Lodge Drive, Southgate, N.14.

115197 Sgt. Plater, 43,- Timber Hill, Norwich, Norfolk.

P, Pardey, 13, Thorpe Hall, Eaton Rise, Ealing, W.s.

G. E. Duffin, 15, Marlait Lane, Redditch, Worcs.

E. L. Simpson, 4, Gray Street, Workington, Cumberland.

J. D. Leggett, 9, Stoats Nest Road, Coulsdon, Surrey.

N. A. Chatelain, 11, Raglan Street, Hulme, Manchester, 15.

G. Stratfull, 52, Radcliffe Road, Harrow Weald, Middx.

O. Heggs, Junior, The Briars, Fulshaw Avenue,” Wilmslow,
Cheshire,

T. Price, High Street, Patingham, Wolverhampton.

1678 T. Elholm, R.N.A.F., 50, Hanover Square, Manningham
Lane, Bradford,

J. Westgate, 1056, Harrow Road, Willesden, N.W.xo.

A.LMcAuIay, 46, Roberts Street, Patricroft, Nr. Manchester,

ancs.

Wring, F. H., 624077 Cpl., Elect. Sect.,, R/1, 83 G.5.0.,
R.AF,, Bognor Regis.

E. Iﬁwe, 335" Monks Walk, Penwortham, Presti h, Lancs.

H. H. Barmes, 14, Darrel Street, Liverpool, %
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Practical Hints |

Receiving C.W. on a Superhet

MANY broadgast superhet. re-
- ceivers incorporate short-wave
bands, but unfortunately no provision
is made for the reception of C.\V.
signals. In most of these receivers
there is not sufficient space to build
a B.F.O. A simple dodge for over-
coming this difficulty is to couple
the two 1.F. transformers by means
of a short length of insulated wire.
1t is not necessary to connect this
wire in any way. In the case of
1.F. transformers where the “ flying
lead ” is not used, it is sufficient to
thread about }in. of wire through

THAT DODGE OF YOURS |

Every Reader of ¢PRACTICAL WIRE-
LESS » must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best hin{ submitted. and for every
other item published ou this page we will
pay half-a-guinea. Turn that idez of yours
to accoant by sending it in to ns addressed
to the Editor, ‘ PRACTICAL WIBELESS,”
George Newnes, Ltd., Tower House, South-
amplon Street, Strand, W.C.2. Pat yonr
name and address on every item. Please
note that every motion sent in must be
oriyinal. Mark envelopes ‘¢ Practical Hints.””

SPECIAL NOTICE .

All hints must ba accompaznied by the
coupon cut frem page iii of cover.

.

end. The switch is operated by means
of a spindle fixed to an ebonite disc,

part cut away as shown. A knob is /

fitted after assembling the parts to
enable the disc to be turned.—R. KiNG
(Dagenhain).

Double-ended Plug-in Coil

I HAVE found a way by which I
can have a covecrage of fourcoils;
on my short-wave set, by only using

. two coils.

The coil former is made by winding
thin cardboard to it tightly into a
valve base socket, which supplies
the connecting pins for. plug-in ‘pur-
poses. One of

these sockets at each -

end of the cardboard makes a rigid
former, and if this is made sufficiently long, two sets
of windings may be wound on it and connected to the
Thus the one coil covers two wave-

The coils containing two windings and four prong

sockets, for simnple regenerative sets, may be made.

4in. long to accommodate the two sefs of windings.
Coils containing three windings and six prong sockets

When the coils have been' wound, the connecting
wires should be soldered to the valve base pins, and
the ends of the fornier cemented into the bases to make
the assembly rigid.—T. C. IrviNG (Shrewsbury).

Volve boses ‘/

the hole normally occupied by this k-
lead, taking care to use no force. -
> % @@
7’ D opposite ends.
’ lengths.
ex 7 o [} et
— = -/
7 7
8 / should be sins. long.
{7 ) .
/ : /
CLE L 7 ‘ LF.
Transformer Z// Transformer.
h—4

Coupling two LF. itransformers foi receiving C.W.
signals on a superhet. ~

The centre of this wirc may be earthed through a

switch when the B.F.O. is not required. This stops

the feedback. The note may be adjusted by a slight

manipylation of the I.F. trimmers. "This has no appre-

ciable eficct on the set as a broadcast receiver

~ The form of coupling may be vVaried to suit the type

of L.I. transformer in use, but it has never been found

necessary to make any direct conncction.—]J. DANIEL

(Callington).

An Improvised L.T. Switch

THE accompanying diagram shows how a simple,
but efficient, L.T. switch can be made from a few

parts out of the junk-box. The contacts are inade from
a spring peg and two terminals bolted sccurely at each

Edonite clzi:c tileo flat

Screw- stap

Spring clothes peg

A simple L.T. switch made from odds and ends.

Fixed ‘ring

windings
A double-ended plug-in coil.

Magnetic Screwdriver

I RECENTLY constructed a midget set for my bicycle,
and after the frsttrial Idiscovered the loudspeaker
was loose, owing to tht loss of two screws. To replace
them I would have had to dismantle the cabinet,
and as this trouble often happens I decided to construct
a magnetic screwdriver. I used one of the long variety,
but tlie idea will do equally well for any sort. 1 fixed on
to it a bobbin which was free to rotate between two fixed
rings, or collars. If steel screws arc used then they
will stay fixed to the end of the screwdriver when
a current is passed through the coil. The current is
switched off when the screw js in position, in order to
avoid accidental extraction and excessive use of the
accumulator.—H. O. WirrLiavs (Esher).

Wwiring Bobbin Serewdniver

Fixad #ing Battery
i
- A magnetic
. e - screwdriver
ity for driving screws in awkward
corners.




January, 1945

PRACTICAL WIRELESS

57

Direct Disc Recording—3

Systems Used for Cutting the Blank

AVING diseussed the requirements for a good quality
blank, we come to the question of cutting the
blank. The author would like to siy at this

point that it is essential to obtain consistently satis-
factory results with unmodulated .grooves before even
considering the question of any actual recording.

t
Constant Amplitude or Constant Velocity ?

One point we must decide upon is the relationship
between the stylus movement with modulation dis-
placement and the amplitude of the modulating signal.
This relationship may be either of two distinct types ;
i.e., constant amplitude or constant velocity.

The first type means that, given a constant input

/00~ 200~ 500~ 1,000~ 5,000~

Amplitude

Relative

0.0/ Second

Fig. x (a)—~Constant amplitude waveform 5 (b) Constant
welocity waveform.

to the cutter head the amplitude of the cut will be
constant regardless of frequency. In other words,
the stylus will move the same distance to right and left
of an imaginary centre line regardless of frequency
and will speed up on the higher frequencies so as to
travel the additional distance required to execute the
increased number of eycles per second. It will be
seen, therefore, that increased power must be applied
to the cutter head as the frequency increases to maintain
the required amplitude.

In the constant velocity types of recording the stylus
travels at the same”speed, but swings out widely on
the lower frequencies, shortening its travel on the
higher, so that it covers the same linear ' distance.
Fig. 1a shows the wave pattern of a constant amplitude
type of recording and Fig. rb that of a constant velocity.

Which system we are to use ? Before making a decision
let us discuss botly systems in a little more detail. No
definite reason for not choosing one method as a standard
can be given. There are many who advocate the
constant amplitude method because they say it gives an
apparently greater volume range ‘and better signal
noise ratio under certain conditions ; furthermore that

a crystal cutter and playback unit without any equalisa--

tion will cut a.constant amplitude record and give first
class reproduction so that all the bother of frequency
correction, equalisation and compensation is cut out.
On the other hand a record so cut cannot be reproduced
on the more usual playback systems using constant
velocity characteristics,

Against this is the fact that all commercial records
and those made in the “oprivate studios” and in fact
practically all records -have always been made using a

_we wish to record.

constant velocity characteristic, or strictly speaking a
modified form of constant velocity. There is no reason
to suppose that there will be a general change over to
constant amplitude, although it is quite possible that
for home uses, certain laboratiory uses, and even inside
seli-contained organisations, such as a broadcasting
station where recordings are made for internal use
only, the use of this system may become more general.

The home enthusiast, at any rate, for all practical
purposes, would do well to stick to the more conventional
modified constant velocity system and rest content
in the knowledge that he’is in the majority and .can
deal with all the more usual classes of records.

Modified Constant Velocity (

The reader will no doubt wonder, after saying that
there are two systems to choose from, why we discard
one and complicate things by talking about a modifi-
cation of the other. Let us therefore clear this point
and see why such 2 modification is necessary.

We have already seen that the constant velocity
systein depends upon the stylus swinging out widely
on the lower frequencies and shortening its travel on the
higher ones. If we look again at Fig. 1b we see that
the lower end of the scale as compared with the higher
end has a very considerably greater relative amplitude.
We must prevent the lower frequency response from
being too great, in other words we must put a limit
on the amplitude, or volume which we can record and
this limit must be the amplitude of the lowest note
If we do not do this and we desire
to increase thc volume of the record we should be in
danger of the low frequencies increasing to such a size
that one groove would cut into the next. As an example
let us take a 1,000 c.p.s. note and let us fix the amplitude
at which this is to be cut at o.004ins. Reference to
Fig. 2 will show the basic conditions we have described.
The distance A-B is o.004ins., the amplitude of the
cut. C-D is, as we learnt in Article 1, page 446, one
cycle and as we have chosen a frequency of 1,000 cycles
per second, this represents 1/1,000 of a second. As we
have already learnt, if we employ a constant velocity
characteristic the amplitude is ‘inversely proportional
to the frequency. Therefore the amplitude of a 500
cycle note, providing the input to the cutter is kept
constant, would be double that of the 1,000 cycle note,
or in terms of inches, 0.008. Likewise, that of a 2,000
cycle note would be half that of the 1,000 c¢ycle note,
or 0.002in.

It will therefore be seen that the lower frequencies,
using a constant velocity characteristic, will e increased
in amplitude in direct proportion to the frequency
reduction. All records have some background noise,
whether the groove is modulated or not, and we have to
arrange that the recorded matter is of such a volume as
to overcome sufficiently this inherent background noise
and so produce a good signal to noise ratio. If we do
this with the constant velocity characteristic, it will be

5 S
7,000 Vecond

[\ [+
\/ \/

A
et Y '
8
. ¢ D )
Fig. 2—Diagram illustrating the amplitude waveform
of a single note.

e
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/00~ 200~ $00n, [O00~

5,000~

250 7ransition Painr
Fig. 3.—Modified constant velocity.

seen that, as the higher frequencies will be of very small
amplitudes it will be necessary to increase the amplitude
until a sufficient volume level is obtained for satisfactory
playback and that when this is done, the low frequencies
will have been increased to such an extent that the
grooves will cut over.

Compromise

It is therefore necessary to make some form of com-
promise and this is achieved by using a constant velocity
characteristic from the highest frequency down to some
point in the region of 1,000 cycles per second or lower
in some cases. In actual fact this point varies between
250 c.p.s. and 1,000 c.p.s. with perhaps 400 c.p.s. being
the nost used. Below this point a constant amplitude
characteristic is used with a loss of approximately 6db
per octave. All these figures vary slightly depending
upon the conditions of recording and playback and the
ideas of the company or engineer in charge. Fig. 3
shows a modified constant velocity waye pattern.. The
ifrequency range of the normal comriercial records is
in the order of 60 c.p.s. to 6,000 c.p.s. with a transition
point about 250 c.p.s. below which a drop of about
6db per octabe is used, being some 18db down at 6o
c.p.s. Above the transition point the response is reason-
ably level to about 4,500 c.p.s. when it begins to fall off
to some 10db down at 6,000 c.p.s. Modern tendency
is rather to record more top above the 1,000 cC.p.s.
mark so as to make the resulting recording more brilliant
and capable of being used with a top cut to reduce
background noise. Even so the shellac pressing is a very
poor specimen above 5,000 c.p.s. when compared with a
modern well recorded direct disc which is capable of
first class reproduction up to at least 8,000 c.p.s. with
ordinary care and can easily be extended to 10,000
and cven 12.000 c.p.s. The question of frequency
response and the ‘““ideal "’ recording characteristic will
be .discussed more fully when we come to the question
of playback, becausc it is obvious that it is no use
recording what cannot he correctly reproduced.

Having decided upon a modified constant velocity
characteristic, we must ask ourselves if there are any
other limitations we must look for before discussing
the shape and size of the groove we'are going to cut.
The answer is * Yes,” there 1s the limitation of the inside
groove diameter which we can cut for a given maximum
high frequency. This will be gone into thoroughly in
the article dealing with playback and reproducing
needles, etC., but it should be mentioned at this stage, as
it affects the actual recording.

Suppose we draw a straight line from the outer
edge of the disc to the centre as X-V in Fig. 4. If the
disc is revolving at the standard speed of 78 r.p.m.,
or, of course, at any other speed, any point on the line
X-Y we care-te choose will take the same time to
complete one revolution, but we kilow that the speed
at the outer edge of the disc is much greater than that
at the centrc. Now, suppose we draw a line A-B,
representing a frequency of, say, 5,000 c.p.s. at the outer
edge and at C-D representing the same frequency, but
recorded nearer the centre. We shall see that A-B takes
the same timc to complete one revolution as does
C-D, but that A-B has much more material between
its ends for the stylus to engrave the wavelength of
the frequency being recorded than has C-D, and that
at-a point still nearer the centre E-F it is seen that so
greatly is the groove compressed that it would be

impossible for a playback needle to track the groove,
even if it could be properly cut.
that there is a definite limit to the inside diameter at-
which we can record for successful reproduction. We,
must not forget that whatever we record must be
capable of being traced by the stylus of the playback
which we are going to use.

The generally accepted “inside diameters’ are 7%inf
for 33} records and 3%in. for 48 r.p.m. records, althoughj
the author prefers a 4in. minimum for the actual recorded'
matter on the 78 r.p.m. records. A few figures will|
perhaps be of interest to the reader at this stage,
concerning the groove or spiral lengths, linear speeds of;
the disc, etc. An average xz2in. disc has a spiral at
least Gooft. in length and the linear speed at the outside;
edge is of the order of 240ft. per minute, whilst at the:
innermost diameter 86ft. per minute. The figures:
given in Table 1 for tangential velocities are only
approximate, and serve as an indication of the varying,
speeds to be expected. The reader who would like to
work out his own speeds should use the following formula :

D
V=’GE<—)N where V=needle velocity in in. per second.

D==diameter of recording in in. (#of the disc). N=the
number of revolutions per minute of the disc, andi
=3.1416 ; the resulting figure will be in in. per second.’

Outside to Inside, or Inside to Qutside ?

Another point to be considered is the question whether,
to record from outside to inside, or inside to outside.
Let us consider the merits and demerits of cach method
before making a decision, Gramophone rccords in all:
countries have always uscd the outside to inside method;:
and a habit has been established that would be very:
difficult to break, especially if one considers the number;
of automatic changers and automatic stops in general
use. The system has only one other point in its favour,
and that is, that if one Starts recording at the outside;
no matter how short the rccording is, the best part of the’
blank wil!l be used, i.e., the part from thc outer edge
to about half way to the centre, where the higher linear
speed is helpful to good reproduction.

With direct disc recording, cutting outside to inside
means that some form of swarf remover is essential;:
‘otherwise the stylus will foul the swarf which is thrown
towards the centre and tends to stick to the blank:
due to the electrostatic charge peculiar to ‘‘ acetate”
discs. If we cut inside to outside the swarf is left behind,
and no trouble is experienced at all. So much for the
mechanical considerations.

From the electrical point of view, inside to outside
has an advantage in that when playing back the new
stylus has a better chance of tracing the compressed
waveform found at the centre of the disc, particularly
of the higher frequencies, than it would have on a disg,
cut outside to inside, where it would have been subjected
to wear for the greater part of the record. The author;
must explain here that the reader must not confuse this
point with the question of the ability of any one
reproducing needle to reproduce any specific high
frequency, which is governed more by the radius of

Y

Fig. 4.—Showing how the waveform is com ressed
as the recording approaches the cenire.

We sce, therefore, -

|
:
}
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curvature of the groove and the stylus tip than by the
groove wavelength, a point we shall discuss more fully
in the article dealing with playback. In this particular
instance we take it for granted that we have recorded on
the disc only that which it is possible to reproduce,
and which we wish to do with the minimum amount of
loss, particularly towards the centre of the disc. The
‘reader may have noticed when playing commercial
records a tendency towards a falling off in quality, and
in volume, particularly of the higher frequencies, when
approaching the centre of the recording. This is some-
times referred to as ““ centre fading,” and is due to the
inability of the reproducing stylus tip to follow the
waveform found at the centre of the record.

To the home user and the recordist who can use a
suitable playbaclk the author recominends without any
hesitation the use of the inside to outside method: of
cutting as being the easiest and most suitable in every
way for direct disc recording. The point about using
the best part of the disc should not arise if the matter
to be recorded has been properlyv rehearsed and timed.
It is just as easy to start at a given distance from the
centre, so as to be sure to use all the best part of the
blank as it is to stop at a given distance from the centre,
when using the outside to inside method.

Playing Time

The amount we can record on a disc, and, hence, the
playing time, is, of course; governed by the size -of the

o-004" ,0-006"
it P | 0—004"\

Each groove is, therefore, 0.01 in. from the next. The
usual groove width is 0.006in., so that the total uncuj
part or *“land ” between grooves wili®be o.04in. This
is known as a 60/40 cut, and is the usual for 96/100
grooves per in. This expression as a percentage is o8
no value unless the grooves per in. are also stated.
Looking at Fig. 5 we see thaf from the centre of ‘one
groove to the centre of the next is o.orin., i.e., half one
groove 0.003in. plus land 0.004in. plus half next groove
0.003in. If the amplitudc is 0.004in., then there is 0.002in.
on each side of an imaginary centre line. The o.004in.
amplitude+ the 0.006in. groove width—o.o1in., so that
the groove walls must meet, and would represent the
maximum amplitude. In actual fact, this condition
could not be used, and a smaller amplitude would have
to be chosen, so as to leave sufficient wall between
grooves. Fig. sb shows the correct groove cut; A being
0.006in. and B the wall or ‘““land ’’ of o.00o4in. This
latter will be dependant on grooves per in., but the
groove width should not vary from o.006in., except in
special circumstances with which we are not at present
concerned.

_In the next article we shall go further into the cutting
of the groove, and deal fully with the cutting stylus, its
size, shape, life, etc.; the cutting-head, angle, weight
and general design.

TABLE 1

Table Showing Tangential Velocities at Various Parts
of a Record. Speeds in inches per second.

W20

Fig 5 (a)—See text; (b) Normal cut for 96/106
cutslinch. Known as a@ 60/40 cut.

disc and the speed at which it revolves. But there is
another factor, and a very important one, which must
be considered ; that of the number of lines or grooves
per in. that we record. If we record a large number of
grooves per in. the disc will play longer than if we use
@ smaller number, The reader wiil probably think that
1s such an obvious fact as not to be worth mentioning,
‘but the author wishes to emphasize that there are
definite limitations to the number of grooves per in
that can be cut.

Commercial records are fairly standard at 96/100
per in., although 112 and 120 are frequently used in
direct recordings. Table 2 gives an indication as to the
playing times at different grooves per in. for the usual
sizes of discs.

The number of groove per in. which can be fecorded
is governed to a great extent by the amplitude used.
As stated earlier, it is necessary to record as great a
volume as possible so as to give a ‘good signal to noise
ratio. It will be ebvious, therefore, that if we ‘keep the
amplitude to a minimum and the grooves per in. to a
maximum a point will be reached when the signal noise
ratio becomes too low for good reproduction. This
occurs at approximately I50 grooves per in. for latera]
recording, using the conventional sized recording and
playback stylii. '

It should be mentioned here that a considerable
amount of experimental work is being carried out on the
application of recording and reproducing stylii with
smaller tip radii, but as there are already enough variables
in disc sizes, speeds and grooves per in., etc. the author
is doing no more than mentioning this point, as to go
more fully into it in this series of articles would only
confuse the main purpose.

As an cxample of tie inter-relafionship of grooves
Per in. and amplitude, let us assume that we have a
,standarg.recording machine set for 100 grooves per in.

78 r.p.m. f 33} r.p.m.
N A
.
Inside . 16.25 13.5
Middle .: oo 31.5 20.5
Qutside .o 46.5 27.5

These figures are approximate, but show the average
speeds which can be expected under normal conditions,
TABLE 2

Table Giving Approximate Recording Time for_Yarious
Sizes of Blank Cut at 96 or 120 Grooves per inch,

No, of grooves perin.| r.p.m. | Sin. Lloin. | 12iv. | 18in.
: j | .
“78 | '2-15 | 3-30 | 4-30
9 i o el
8 | — |'—= | — [ 13
78 | 2-50 | 420 . 5-50
120 - —s -
333 mifte —m =gl i=e i A
1

No figures are given for 331 speeds below a 16in. disc
as there is little point in using a disc smaller than 16in.
at this speed. Likewise no figures are given above a
12in. disc at 78 r.p.m. as the speeds at the outer edge
above these figures are reaching too high a figure for
safety under nornral conditions. The figures given take
into consideration a minimum centre diameter for
recording of 74in. at 334 and 4in. at 78 r.p.m. They
will vary slightly under differing conditions, but can be
taken as being perfectly safe to work to, allowing ample
margin for run in and run out grooves. Times are in
minutes and seconds.

-

THREE USEFUL BOOKS

By F. ). CAMM
REFRESHER COURSE IN MATHEMATICS
8/6, by post 9/-
MATHEMATICAL TABLES & FORMULAE
(Vest Pocket Book) 3/6, by post 3/9
THE SLIDE RULE MANUAL
5/-, by post §/6

From GEORGE NEWNES, LTD., Tower
Southampton Street, Strand, W.C.2
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A Quality Receiver

Here are Some Details for the Building of

a Combined Good Quality Home Receiver
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HIS receiver can be used for sending miessages
or music to other rooms in the house and affords a
good deal of practice in simple and practical con-

_struction. If there are any weak sets in the house which

are unable to pick up low power stations, such as the
A.E.F,, with any strength, the r‘eceiver can be used
to pick up the weak station. (Seé page 50.)

Provision is made for gramophone and microphone
inputs, the volumes of both being controlled by a single
control. Push-button tuning is employed as well as
tuning by means of a variable condenser. Three of
the six buttons are used for tuning to different stations and
the other three are for mike, gramophone, and variabie
condenser.

A set of valves from the Mullard ‘“ £’ series are
found very satisfactory for the receiver as they are both
small, and screened. ‘They are also quite’easy to obtain.
Woearite coils are used and these should be placed on
top of the chassis. Four are required. The coils should
not be screened.

Power Supply

The mains- transformer should have a secondary
capable of giving 250-0-250 Volts at 120 mA., and also
6.3-volts at 3 amps. If a 6W5G cannot be obtained,
any equivalent will be satisfactory. If a six volt full
wave rectifier is unobtainable, -a four volt one will
have to be got. Tor this valve another winding will
be necessary on the secondary. Smoothing is straight-
forward, using two electrolytics and a low frequency
choke. Care should be talken to see that the electrolytics
are connected the right way round and are not internally
broken down, or else damage to the rectifier will result.
If the heater winding is centre-tapped the tapping

Fig. 1.—Receiver section.

should be connected to earth. The ecircuit is shown in

Fig. 3.

The Circuit

The receiver is quite straightforward and a circuit
of it is shown in Fig. 1.

A trimmer may be used instead of Cr, but a .ocox
mfd. is quite satisfactory when using a short aerial.
All switches marked Sr are taken off the push-button
unit. By pushing one button, two switches should
operate—one fdr the. aerial trimmer and one for the
H.F. trimmer. Different stations may be tuned into by
different settings of the triminers. A variable-mu H.F.
pentode is used for the first stage—the EF5. This has
its bias altered by ‘R4 and thus alters the volume of
output. The EBCj3 is used as a detector employing
a leaky grid. The two diodes in the valve are left un-
connected. A good quality intervalve transformer should
be used to drive the output valve—the EL2. This
valve gives all the power nceded for normal use and
drives a 7in. moving-coil speaker with ease.

Secondary Section

Before attempting to operate the secondary section,
first make sure that the receiving section is working
well. The switch S2 (which should be of the QMB
type) should be switched on with a milliameter in
position P. (After the transmitter is funed the millia-
meter may be removed.) A current will be seen in the
meter. Tighten trimmer Ci4 till nearly tight; then
slowly tighten Crs until the meter needle suddenly
falls to about bhalf the original reading. Continue to
tighten slowly until a minimum reading is obtaiBed.
The valve is now functioning. Whatcver station is

(€ontinued on page 63)
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FOR THE
RADIO SERVICE
MAN, DEALER
AND OWNER

{The man who enrols for an I.C.S. Radio Course learns radio
horoughly, completely, practically, When he earns his
idiploma, he will KN OW radio. We are not content merely
‘o teach the principles of radio, we want to show our
students how to apply that training in practical, every-day,
radio service work. We train them to be successful !

INTERNATIONAL CORR E'SPoN DENCE SCHOOLS

Dept. 94, International Buildings,
Kingsway, London, W.C.2.
Please explain fu}ly about your instruction in the-subject
marked X.
Complete Radio Engineering
Radio Service Engineers
Elementary Radio Television
If you wish to pass a Radio examination. mdlcate it below
British Institute of Radio Engineers
P.M.G. Certificate for Wireless Operators
City and Guilds Telecommunications
Vireless Operator, R.A.F.
Wireless Mechanie, R.AF.

Special terms for members of H.M, Forces and discharged
disabled members of H.M. Armed Forces.

TRANSFORMERS
aAnDo CHOKES
FOR RELIABILITY

SEND US YOUR ENQUIRIES

CAMBRIDGE ROW, BURRAGE ROAD, WOOLWICH. LONDON. SE

tgh:%lc 0

Elco design, and buyild solderin3
irons, machines, melting pots,
and special furnaces for ail
soldering needs to suit any

voltage from 24v. up.

Iustrated are four Mg
interchangeable g

Write for leaflet to
Sole Agent :

ELCORDIA LTD, ELCO "
2, Caxton Street, London, S.W.l. { Sis
> ABB: ey 4266, &/4”17
Grob e,

OLIVER PELL CONTROL "}

Yxide
BATTERIES
FOR

RADIO |

are playing their
part in the great
national effort.
They are as indis-
pensable to the
purpcses of war
as to those of

peace

.THE CHLORIDE BLECTRICAL STORAGE CO, LTD.
G:osvepor Gardens House, Grosvenor
Gardens, London, S,

W.R.84/43
I R e s e e
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MAJESTIC WINDING co.

180, Windham Road,
BOURNEMOUTH.

A 24 HOUR SERVICE with &
months’ guarantee, any trans-
former rewind ; mains 1506,
outputs, 4. All types of new
equipment supplied to specifica-
tion. Abridged list of standard
new components. ‘

MAINS TRANSFORMERS
TYPE 2A. 350-0-350v,, 250 m.a.
4V4A, 4V4A, 4V2A, 4V2A, alter-
native L.T. 63V, 2A, 6.3V, 2A,
| 6.3V, 2A,5Y,2A ... ... 551-
TYPE 3AI8. 500-0-500v., 120 ma.
4VA4A, 4V2A, 4V2A, 4V2A ... 45
TYPE 4Al8, 350-0-350v., 120 ma,
4V4A, 4V2A, 4V2A, 4V2A ... 400-
TYPE SR327. 350-0-350v., 90 m.a,
4V4A, 4V2A, alternative L.T.,
6.3V4A, 5V2A ... . 33

OUTPUT TRANSFORMERS

HIGH FIDELITY TYPE

TYPE AB25/6, Suitable for 6Lé’s
in Class AB1 Push-Pull to handle
25 watts spsech ...

TYPE 12/4, Suitable for PX4's, etc,,
in Push-Pull Class A to handle
12 watts speech ... L TH6

When ordering O.P. Transformers

please give valve or valves used and

speech coil impedance of speaker.

Also available, Intervalve Transformers,

Chokes, etc. Standard lines, or to

specification by order.

29/8, 10in., with transformer, 43/6. Rola 8in, P.M.,

RADIC SPARES

MAINS TRANSFORMERS. Primaries 2007250 volts.
Secondaries 350-0-350 volts. Type A, 80 ma,,
4v,3a,4v.,2}2,32/6. TypeB, 80ma,, 8.3v.,5a..

2} &, 33/9. Type E, 120 ma., 4v. §
37/6. Type F., 120 ma., 6.3 v. 5 a,, 5
Type H, 200 ma,,4v. 6a,, CT.4v, 4
24 a., 42/6. Type I, 200 ma., 6.3 v. 8 3
8a,CT.5v. 3a,42/8

SPECIAL. Type J, 200 ma. Giving three L.T.”
of 6.3 v. C.T, and 5 v. for Rectifier, 500-0-500 v.
Secondary H.T., 47/6,

SPECIAL. Type K. As Type J, but with 4 v. heaters,

16.
Piease note that owing to dimensions and weight
ot Type H, I, J and K, kindly add 2/6 for carriage
and packing, 1/6 refunded by return of packing.
SPEAKERS. Celestion Bin. P.M,, with transformers

o

with ‘ransformer, 29/8; less transformer, 24/~
FIELD COILS, with hum coil if negded, 12/-,
OUTPUT TRANSFORMERS. Class B and Q.P.P,
9/8. Power, Pentode, Class B and QP.P, 11/-.
Power Pentode, standard size, 7/6. 20 ma. Pentode,
Midget, 5/-.

SMOOTHING CHOKES, 20 henries 100 ma., 12/6.
11 henries 70 ma., 9/6. 20 henries 120 ma., constant
inductance, nickel core, 14/8.

DRIVER TRANSFORMERS. Class B, 9/-. Bobbins

8/9.
MAINS TRANSFORMER BOBBINS. Phileo,
Bash, E.ML, ete., 22/~
LINE CORD. .3 amp., 3-way, approximately 180
ohms, per yard, 5/~
MULTI RATIO OUTPUT TRANSFORMER, 120

IMPED. .

STRUCTIONS WITH EACH UNIT.

Orders accepted by post only, and those of 10/~ or
less should be accompanied by cash. Please include
postage with order. PRICE LIST 2id. stamp.

H. W. FIELD & SON

colchester Road, HAROLD PARK, ESSEX.

RADIO SELES

BCM/SALES, LONDON,W.C.1
Full list 1d., post free. =

RESISTORS.—} w., 4d.; 1 w., 6d.?
1w, gd.

TUBULAR CONDENSERS. —0.0001.
0.0005, 9d. ; 0.01-0.05, 1/-; 0.1, 9d

VALVE HOLDERS.—Int. octal and
maz. octal, 7 and 9 pin, 9d.; 4 and §
pin, 6d.

VOLUME CONTROLS. — Various
values, 5 k.-1 m., without sw., 46
with sw., 5/6.

BIAS ELECTROLYTICS.—50 mfd.
12v., 2'-: 25 mid. 25 V., 2/-.

MAINS DROPPERS.—0.2 amp. 1,000
ohms and 0.3 amp. 750 ohmis., on porce-
lain formers with sliders and feet,
4,6 and 5,6. Excellent jobs.

MIDGET SPEAKERS.—Goodman's
3iin. P.M., less trans., 30/~. Rola bin,,
with trans., 29/6.

MIDGET SPEAKER TRANSFOR-
MER.—Mains pentode, with or without
centre tap, 6'6 and 6/-. Anode current
up to 40 mA.

?léDGET CHOKES.—15 henry 60 mA.,
16.

SPEAKERS, MICROPHONES’
MORSE KEYS.—See List.

REACTION CONDENSERS.—Telsen,
solid type, 0.0001, 2 6.

SMALLS.—Cored solder, 6d. packet.
Push back wire, 6yds. 8d, Knobs, black.
and brown, standard, 9d. Crystals, 8d.
Sleeving, 3d. yard. See List for full
selection.

Enquiries welcomed, Please send S.AE.
for reply. Full List 1d. post free.

PITMAN

INTRODUCING RADIO

Sales Concessionaires :
HOLSUN BATTERIES LIMITED
137, Victoria St., Londor, sS.w.i

DIiE[44

RECEIVER SERVICING

By E. M. Squire. Handy and concise,and givesreaders
a sound knowledge of receiver operation and equip=
ment without unnecessary theoretical frills. A
praccical book for practical men. és. net.

RADIO QUESTIONS AND
ANSWERS : BASIC RADIO

By E. M. Squire. A series of questions, with compre-
hensive answers, for use by students training as
radio mechanics or wireless operators. 5s. net.

THERMIONIC VALVE CIRCUITS

By Emrys Williams. Deals fully with the theory of the
operation and design of thermionic valve circuits
and . constitutes a convénient textbook dealing
exclusively with the subject.

Second Edition, 12s. 6d. net.

WIRELESS TERMS EXPLAINED

By * Decibel.”” An invaluable guide to the technical
cerms used in wireless. It explains the meaning of
every term in the fullest and clearest manner, with
numerous illustrations. ‘Second Edition, 3s. net.

PARKER STREET,

KINGSWAY, W.C.2

BOOKS
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Fig. 2.—Switching arrangement.

being picked up by the receiver will be being retrans-
mitted on the wavelength set by the trimmers. When
the valve is transmitting the audible output of the set will
drop very low. This is because the power is being taken
by the output valve. The most satisfactory wavelength
:from the point of view of not being near other stations
is about 250 nieters.

. First try transmitting with no aerial and if the power
1s not sufficient, increase the length by about 2yds. at
a time. After each’change in length of the aerial it
may be necessaryv to alter the trimmers slightly before
obtaining a minimum reading on the milliameter.
The secondar){ of the coils should be used when wiring
up and the primary for the transmitting aerial only.

Construction :

In constructing the set try to get as many of the
components as possible under ‘the chassis. All the coils,
however, should be on the top. Size of the chassis should
be about 12 by 8 by 1}ins., if the mains section is to be
built separately, and correspondingly larger if it is
built on the same chassis.

For all inputs and outputs the use of jacks and jack-
p}ugs_ is advised  as this leads to both neatness and
simplicity. The trimmers should be nounted firmly

under the chassis with the buttons protruding through
the side of the chassis. This involves a lot of accurate
drilling, but it is worth it from the point of view of a
strong job.

Single strand push-back wire is very satisfactory for
wiring, but if the constructor prefers tinned copper
wire and systofiex, the wire shquld not be thinner
than 20 gauge s.w.g. The EFs and the EBC3 are coated
with metal screening, which is connected to the No. 1
pin. This should be connected to the chassis.

2/0 V.

230V

250 V.

Fig. 3.—Power circuit.

If unsatisfactory results are obtained with an ordinary-
aerial (which is very unlikely) try connecting the aerial
to a radiator. This may ‘intprove reception and will
confine all the signais to the house.

All the values of resistances and condensers need not
be strictlv adhered to, alterations in value being left
to the constructor himself. :

Condensers : r
Five .0001 mfd. mica (Cl, C5, C10, C16, C17).
Three .1 mfd. tubular (C3, C4, C13)
Two .5 mfd. tubular (C6, Cl1).
One 2 mfd. fixed (C9).
Two 8 mfd. 450 volt electrolytic (C18, C19).
Three 50 mfd. 25 volt electrolytic (C8, CS, C12).
One .0005 mfd. variable cond with

/%2 gang).

Resistances :
Five 30,000 ohms % watt (R1,. R2, R8, R9, R10).
One 3,000 ohms 1 watt (R6).
One 1,000 ohms-1 watt (R7).
One 200 ohms 1 watt (R3). p
One 1 meg 4 watt (RS).
Two 7,000 ohms 1 watt (R11, R12).
Two 250 ohms 2 watt (R13, R14).
One 10,060 ohms wire wound potentiometer with

switch (R4).

One 1 megohm potentiometer.

- LIST OF .PARTS ‘

.
Miscellaneous.:

One H.F. Choke.

One L.F. Choke, 20 Henries.

Three Wearite Coils, PA2.

One Wearite Coil, PHF2.

One Intervalve transformes.

Valve bases, wire, sleeving, chassis, etc.

One Mains transformer, 250-0-250 volts 120 mA.;
6.3 volts 3 amps.

Valves :

V1 EF5 Mullard Side Contact.

V2 EBC3 Mullard Side Contact.

V3 EL2 Mullard Side Contact.

V4 any 6 volt output pentode or tetrode.

V5 6W5G (Octal). ;

One 6 push-button tuning unit, with two banks of
switches.

"Front” and "Back"”. Wave Reception

Another *‘Angle on Aerials s

HORT-WAVE listeners will be aware that the
aerial system has a profound effect upon the
results achieved. High frequency technique

obeys certain unalterabie laws, and we must arrange the
aerial to fit in with these laws if the best reception is
to be secured.

The laws themselves, in regard to a length of wire
suspended in space above the earth (an aerial) are
quite_simple. They have to do with the nodes of
voltafe at various points along the length of wire, the
voltag® being, of course, picked up from the distant

station. Al aerials have these nodes ; but not all ufilise
them to the best advantage.

Vertical Aerials

Consider the case of Fig. 1. This represents a vertical
aerial, half a wavelength long, the lower end going to
earth through the receiver. When a wavefront strikes
such' an aerial it induces equal EM.F.s all over the
aerial. Now it can be taken as a general rule that an
aerial is only efficient, as a supplier of voltage to the
receiver, if the E.M.F.s are out of step at various points



"

- 64 PRACTICAL

WIRELESS January, 1945

along the wire, corresponding to the A.C. nature of the
wave. How then is it possible for a vertical aerial to act ?

The solution of this problem is simple. Assuming the
velocity of propagation of a wave disturbance in the
wire-to be that of light, a finite time will be taken before
the cause at Y produces an effect at Z, and by the time
it arrives it will be lagging 180 deg. on a disturbance
starting at Z, since the distance is half a wavelength,
The waves from intermediate points will arrive at Z
lagging by intermediate angles, the whole causing the
‘E.M.F. at Z to vary. -

Such an acrial” would be omnidirectional, that is,
would receive equally well from all directions. This
is not a desirable feature in an aerial for some purposes,
since therc are whole stretches of territory from which
no signals emgnate (such as the North Pole) and it is
desirable to receive well from one particular direction
in certain circumstances. The majority of amateurs
trust to luck in the erection of their aerials, “ front ”
and “ back "’ wave orientation being equally unknown.
This is deplorable, because a properly designed aerial is
no more trouble to erect than a haphazard one.

“ Front ¥ wave receptiop will, for the remainder of
this article, be defined as reception from the chosen
direction, i.e., the aerial is so designed that it offers the

Y

vertical aerial
recetves equally
well from all direc-
tions.

E
g
4
v

tilting the § -
aertal 1t may

front waves.

maximum pick-up from the * front.”

Tt can be stated that a horizontal aerial is the least
satisfactory for S.W. working. To be efiective and
directional, the horizontal aerial should be several
wavclengths long, and obviously this, is impracticable
for normal use. The strongest signal will be received
from a transmitter situated in the direction along which
the long wire points. If ome end of the aerial is ter-
minated in a resistance, a signal arriving from the
oppogite direction will initiate oscillations in the wire
in a Mection travelling away from the receiver ; in this
case the energy of the back wave will be absorbed by
the terminating resistance, and the pick-up at the
receiver -will be very small or negligible. For a trans-
mitter situated at right angles to the length of wire
serving as an aerial, equal in-phase E.M.F.s will be pro-
duced at points at different distances from the receiver,
and the strength of the signals will be relatively weak.

A much more promising type is the tilted wire aerial,
which may be regarded as the logical development ol
the horizontal aerial. . If the wavefront is not tilted
downwards,” or if there is mo horizontally polarised
component of the wavefront, very little efiect will be
produced in the horizontal aerial. It must be tilted up
fo meet the wave, and for best results the angle of tilt
is quite a definite one.

In Fig. T we saw that the best results were. secured
when the vertical aerial was half a wavelength long.
That is, the E.M.F.s lagged 180 deg. as between Y and
Z. 1t is easy to see that if the wire were a wavelength
jong the lag would be 360 deg. and there would be no
field at the foot of the aerial.

be made more responsive 10

The null effect die to the lagging waves from the
upper end of the wavelength aerial can be countered
by tilting the aerial forward in the direction of the
transmitter. When this done (Fig. 2) and when the
bottom of the aerial is half a wavelength farther away
from the transmitter than the top of the aerial, the
induced voltage at Y will be 180 deg. ahead of that af
Z; the latter will therefore be lagging in phase, and
will give the best reception. The E.M.F. will be at a
maximum when the tilt is such that the length of the
wire is half a wavelength lon%er than the distance
between a point immediately below Y (Fig. 2) and Z.

“Now suppose that through considerations of space
we are compelled to make the length of the aerial, say,
7 of a wavelength, or appioximately 44ft. The length
of the wire should .be still half a” wavelength longer
than the distance between a point on the ground imme-
diately below Y, and Z; this implies that the tilt is
altered to a more acute angle towards the vertical.

Since the tilt angle will only be correct for waves
advancing from one direction, it is clear that the aerial
has directional properties, and these can be put to good

use.
Fig. 3. illustrates the addition of a second tilted wire,
the whole forming an inverted “ V.’ One side of the

*Back” Y, = “Back “Front”
Signals i Front Signals ! Signals
: Signals \
TEL _A_y /S
A X 1 A
e § Bk
2 -To Firsr To Firsr )
Valve of Valve of . :
Recerver Recerver \<
)
i £ %-—P: V4 Z.7
I
= 1
To Recerver Non-Inductive.
Fig. 1.— The .Fig. 2.—By

0

Fig. 3.—The V-type aérial.

aerial is earthed through a resistance, which may be
of 400 ohms. Each side of the inverted “ V ?*’ is one
wavelength long, and the same relationship with regard:
to the spacing of the top and bottom ends of the aerial
is maintained as with the single wire.

In Fig. 3, the wire tilted towards the transmitter
has a phasing of induced voltage which lags pro-
gressively from Y to Z. In the wire tilted away from
the transmitter the voltage leads from Y1 to Z1. Con-
sidering the two wires separately, this means that the
effect at the top of one wire is the same as that at the
bottom of the other; in other words, the two elements
of the “ V * are additive in the proper phase relation.

This gives an increase in signal strength, and in
addition the inverted “ V” may be arranged to give
good “ front ” and *“ back *’ wave reception ; or it may
be so arranged that back waves are almost entirely
cancelled. In front wave reception, travelling waves
are set up in the direction of the receiver, and waves
from the other direction are absorbed in the resistance,
R. In back wave reception travelling waves will proceed
towards R, where their emergy is absorbed.

Practical details : In Fig. 1 the lead-in from the Jower
end of the acrial should be as short as possible. The
same applies to Fig. z. In those cases where the location
is suitable, an inverted “ V ” type acrial may be erected
by using the chifnney of the house as the apex of the
“y,” the sides going down on either side of the house
to ground level. In this case a long lead-in is inevitable,
and it will be necessary to fit a weatherproof transfeeder
at the foot of the aerial, or to take the connection by
twisted cable, as in Fig. 3.
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Television Practice—I

Basic Principles, Simple Picture Transmission and Theory of Scanning. By S. R. KNIGHT

HE end of the war in Europe will mark the beginning
T of the television era in the realms of radio science.
It could be said that it will mark, not the beginning,
but the continuation of television from that point in
1939 where it had to be abandoned. Undoubtedly it
will with regard to commercial design and manufacture,
but from the point of view of the man in the street the
early post war period will be marked as the real beginning
of popular “everyman’s” television. AIl the great
behind-the-scene ‘advances and improvements to
television technique built up in specialised form during
the conflict will ensure that television of the future
will ‘become as popular as the commonplace cinema
and sound-only radio of td-day.
This short-series of articles is -written to cover the
principles and practice of the system of television which

)/-Lighr
M
1l !

Fig. 1.—A simple selenium cell causing current changes
in accordance with ‘the intensity of incident light.

is most likely to be encountered after the war. While
they will therefore concentrate mainly on the system of
wholly clectrical transmitting and receiving devices,
brief notes on mechanical ideas and simple light-sensitive
cells will be included in order to provide a groundwork
upon which the more advanced techniques may be
based and understdod.

The electrical trapsmission of a picture depends upon
the principle of syst: tically exploring the picture area
and transmitting at each instant a current that is
proportional to the light intensity received from the
small area undergoing exploration” at that instant. A
picture or a scene cannot be transmitted en bloc;
elementary exploration is necessary in order to obtain
the electrical counterpart of all the shades and tones
making up the complete picture in a form that may

Mesh Anode

N Phoro-electric
Surface

Fig. 2.—The construction of a simple photo-electric cell.

be used to modulate-the aerial current of the transmitter.
At the receiving station the received electro-magnetic
energy .is amplified and detected in the more or less
conventional manner, and is thén employed in sueh a
way that a spot of light, moving over a screen by succes-
sive elementary areas corresponding to those at the
transmitter, is varied in intensity in accordance with
the changes in the magnitude of the received energy,
i.e., Is proportional at any instant to the light intersify
of the small area being explored at that instant by the
transmitting device. By speeding this process of
systematic exploration up to a sufficient degree the
effect of 3 motion picture is obtained after the manner
of cinematography, a series of complete areas, or frames,
being presented to the eye in rapid succession. This is
where television as it is generally inferred, differs from the
radio transmission of a “ still”’ photograph, though the
fundamental principles are exactly the samein both cases.

Light Sensitive Devices
Selenium is an element whose electrical resistance is
affected by light; a simple selenium «<ell consists of a
small plate of some insulating material such as mica
or glass coated on one surface with a thin, even layer
of the element. When such a cell is connected in circuit
as shown by Fig. 1, electrodes making contact with
each end of the selenium layer, the reading of the
micro-ammeter M will vary with the intensity of illumina-
tion falling upon the selenium, becoming greater as the
light intensity becomes greater, and less as the light
intensity becomes less. The increase of current (decrease
of selenium resistance) accompanying an increase . of
ilumination takes' place, however, moreqrapidly than
does the decrease of current (risc of selenium resistance)
accompanying a decrease of illummation. This time lag
is a disadvantage of the seleninm cell, which is otherwise
quite a sensitive device. The use of the name selenium
“cell ” is apt to be misleading, for the device is not a
cell in the sense that it is a source of electrical potential
and e.m.f. but merely a resistance with the unique
property of changing its ohmic value in accordance
with the intensity of the.light incident upon it
Another, and perhaps more common, light-sensitive
device depends for its action on what is known as the

Photo-cell

& . 6

Fig, 3.—How a narrow strip of paper marked by &
horizontal lines may be electrically transmitted to a
distance receiver.
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| l\ i h i)
100 Strinps Each 6 X -;5"

Fig. 4—How a picture_area is covered by a system
as in'Fig. 3.

’

 photo-clectric ” effect, and for this reason is called
a photo-electric cell. When light is inciden{ upon
certain substances, particularly cacsiumn, potassium
and other alkaline earths, some of the electrons in the
metals acquire such high agitation velocities that they
break away from the surface and are emitted into the
space surrounding the material in a manner similar
to the escape of electrons from the heated filament of
a thermionic valve. The more intense the light the
greater. is the rate of electronic emission and a space
charge quickly gathers over the surface of the material.

By arranging a ‘‘ cathode ” plate, coated with the
metal caesium (or one of the other photo-electric
substances) in an exhausted glass bulb with a skeleton
“anode ”’ consisting of a coarse mesh or grid facing
ifs active surface as shown in Fig. z a form of photo-
electric cell is made. A battery connected between
anode ;ﬂ cathode as the figure depicts maintains the
anode high potential with rcspect to the cathode;
therefore when light falls upon the inner surface of the
cathode the electrons released are attracted across to
the positive anode and an electric current flows round
the external circuit in the direction indicated by the
arrows. An increase in the intensity of tlie light results
in a greater number of electrons being emitted from
the caesium, and therefore' in an increased circuit
current. The photo-electric cell is, in fact, a light
controlled diode, the variations in anode current being
brought about not by changes of anode voltage but
by changes of light intensity incident upon the cathode.

When connected into a circuit such as Fig. 1 the

photo-electric cell behaves in exactly the same way-

as a selenium cell, variations in the light falling upon
it causing variationsin the reading of the micro-ammeter.
It has an advantage over the sclenium cell in that there
is no appreciable time lag consequent upon sudden
changes of light intensity ; but, on the other hand, it
is much less sensitive.

Introduction to Picture Transmission J

Suppose that a long strip of thin paper is marked with
dark horizontal bands in the manner shown in Fig. 3a
and a picture of this strip is to be transmitted electrically
to a distgnt receiving station, A simple piece of apparatus
may be set up as shown in Fig. 38, where the paper strip
is fed mechanically between the spools A and B, passing
on the journey between a strong source of light and a
light sensitive cell. As the strip moves steadily from
A to B the intensity of the light falling upon the cell
varies with the shading of the strip, these light variations
being converted by the cell into corresponding electrical
changes. These current variations are amplified and
transmitted in the ordinary manner to the receiving
point wherc they are ‘detected and fed to a form of
electric lamp whose brightness they are made to control,
The light from this lamp is focussed on to a strip of
light sensitive paper moving between spools at exactly
the same speed and in the same manner as the paper
‘trip at the transmitting end. When the process is

completed the strip is developed by chemical means as
is an ordinary rol film and a replica of the original
horizontal bands appear upon it.

This is the basic principle of all picture transmission
whether it is known under the name of television or
otherwise ; the example clearly shows the necessity of
a systematic exploration of a large area before it can
be practically transmitted. A simple extension of the
above system enables us to send a completc picture on
the principles we have already discussed. Suppose that
a black-and-white still photograph is to be transmitted,
its mcasurcments being, say, roin. long by 6in. wide,
and that the beam of light passing through it to the
the light sensitive cell is cross-sectionally rectangiilar in
shape, say }/ith inch by 1/joth inch. Then, if the
photograph passes once vertically downwards across the
beam in the manner of the strip above, a strip ofirregular
shading, 6in. in length and %/igin. in width will be
transmitted (or rather, its electrical counterpart will)
from the sending aerials and duly recorded at the
distant receiver. But this is only one small part of the
photograph ; to transmit the complete thing it must
be passed downwards across the light beam 100 times.
moving: 1f1in. sideways after each vertical traverse,
The whole area will then have been covered in the
manner shown by Fig. 4, 100 successive strips, each
variously. shaded, having been transmitted in the form
of electro-magnetic waves whose intensity is varying
in accordance with the amount of shading. The receiver
detects these waves, amplifics them, and causes them
to control the brightness of some form of electric lamp
in the manncr mentioned above. A sensitised photo-

. graphic plate,s or paper sheet, is moved vertically

downwards before this lamp, whose light is focussed on
to an area of the plate measuring 1/join. by 1/1ein., exact
synchronism being maintained with the transmitter
regarding the rates of movement both vertically and
horizontally, so that 100 strips, each 6in. in length and
1/1in. in width, are caused to lie side by side over the
area of the plate. At the end of the process the plate
is developed photographically and a facsimile of the
original picture is obtained upon it.

The process of cxploring a surface to obtain a current
that varies with time in accordance with the ‘light
intensity of successive elementary areas of the surface
is known as scanning. All forms of television involve
one system of scanning or another, the area of the light
spot, or aperture, which is exploring the surface generally
being very small in relation to the complete area of
the picture. This condition is essential if what is known
as aperture distortion is to be avoided. It is fairly
obvious from the simple example treated above that the
finite size of the light spot cutting_through the photo-,
graph at the transmitter introduces distortion by making
it impossible to transmit details finer than the area that
the cross section of the beam represents, in our case®
1/19in. by 1f1gin.=1/10pq. in. Consider a clearly defined
chess-board as the area being scanned by a spot of light
of the same size as one of the squares (Fig. 5). AS the
light spot moves, say, from left to right, it will be seen
that the average light intensity of the area enclosed by
the spot varies gradually instcad of abruptly from bright
to dark, thus causing the receiving device to produce
a distorted, or muffled, pattern as shown in the second

_diagram of Fig. 5.

{To be continued.)

Fig. 5—4 ] 1 ?
transmission, showing the “effect of aperture distortion
due to the finite size Me scanning. spet.

chess-board ‘pattern before and after
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Sound Amp

- Two, Three and Four

itying Equipment—5

Input Mixer Circuits

(Continued from page 10, December issue;

N essential part of apy sound amplifying equipment
capable of satisfying general requirements is an
efficient mixer which will control the volume of

and blend two or more inputs.. It is possible for a
suitable circuit to be incorporated in a pre-amplifier,
or, if separate pre-amplifiers are used for the various

Fig. 1.—Two distinct -

Fig. 2—~No switching
input circuits, each having

required as use is made

ment, i.e., control A or B, plus the provision of a perfectly
satisfactory fade-over from A to B or vice versa, but it
will not provide mixing of the two. The two resistance
elements usually take the form of one strip of, say, 0.5
megohms, fitted with a centre connection which forms
the zero setting for the two halves of 0.25 megohms.
The component, is, to all intents and purposes, identical
in shape and size with a normal potentiometer, except

vy
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Fig. 3.—~The -simplest form  Fig. 4.—A three input|

their own volume controls.
Onlv suitable for switching
from one_ circuit to another.

of a “fader” type wolume
control.  This allows fading
from one input to another

of mixer circuit, suitable

for two inputs,  Provides

volume control, fading and
mixing.

arrangement mixer on

two and fader on two.

Better than that shoun in.
Fig. 3.

No mixing. bur not mixing.
input lines, it can be built in the main or power amplifier
section. A third method is to make a mixer unit or
panel as a separate item, thus allowing it to be brought
into use on the particular circuits which call for mixing,
and providing greater #zxibility or versatility as regards
the equipment. Much, of course, depends on the design
of the sound amplifying apparatus, the .chief uses to
which it will be put and whether or not additional input
tines arc likely to be handled. Different opinions exist
as to what forms the ideal arrangement, and as most
operators seem to have their own personal fancies, the
writer is not going to attempt to make an issue out of
such divergence of views, but rather explain the various
circuits, as distinct from how they are embodied, which
can be used. To avoid repetition, the letters A, B, C
and D are used to indicate the various inputs, and a safe

- average value for the potentiometers across such inputs
can be taken as o0.25 miegohms.

Two-circuit Change-over

The simplest form of two-circhit input control is
shown in Fig. 1, where it will be seen that A arid B
have their own independent volume controls, and that
one or the other is brought into the grid circuit of the
input valve by means of a simple single-pole change-
over switch. This system cannot provide mixing, but a
skilful operator might produce quite reasonable fading,
though there is always the danger of the switch click
being heard, or an appreciable break in the continuity
of the fade-over. It is, of course, quite suitable for use
when the needs merely call for one circuit or the other.

Two-circnit Fade-over 3
This is shown in Fig. 2 and it is preferable to Fig. 1,
inasmnuch that it will do the.work of the first arrange-

for the additional soldering tag provided for the centre-{
tap connection. Owing to the above, and its simplicity!
of operation and wiring, it forms a very useful and’
effective item, and should always be embodied in any
input system concerned with, say, two gramo pick-ups. l

Two-circuit Mixer

The circuit shown in Fig. 3 can be considered as the.
most simple arrangement which will provide actual
mixing of two inputs, and while it is quite widely used,
it cannot claim to be highly efficient. “There is always a
tendency for “ top-cut ” to be present on the B input,’
while both sides of A are more likely than not to be

ik
=

E A
Fig. 5.—In this circuit, mixing is obtained by
Jeeding the inputs into two triodes working into
a common arode load.
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above earth potential, and unless considerable care is
taken with the wiring and screening, hum can be intro-
dnced into the grid circuit. All leads should be screened,
and if the potentiometers are.of the metal cased type
the cases should also be earthed, but'it is always advisable
to make tests in individual arrangemcnts, and avoid
more screening than is necessary, otherwise .the capacity
‘to earth set up by such methods may have an adverse
effect in the form of providing a by-pass for the higher
{requencies.

Two or More Inpufs

A system which can be used on two or more input
circuits is shown in Fig. 4. The scheme depicted caters
for the mixing of two-three channels, plus fadc-over on
two, The *“fader” used on B coulrc)l, of course, be
replaced by an ordinary potentiometer, in which case,
!plain mixing would be obtained on only two inputs.

-1t is usually worth while to make B a fader, as this

increases the applications of the whole circuit, by
making possible the following combinations : Mixing of
A and B, or A and O. Fade-over between B and C, or
A and Bor A and C. It will be noted in this arrangement,
that the earthy end of each control is tied down to earth
potential by a direct connection, a very desirable feature
to emsure perfect stability and reduction of hum. The
grid of the input valve cannot be shorted to earth, even
when the controls are in their minimum position, owing
to the resistors Rx and Rz, which should have a value
of 0.25 megohms with the potentiometers mentioned in
the opening of this article. Another advantage offered
by this method is that it can be applied to more than
two inputs, and it lends itself to the construction of a
neat and compact unit, which, if so desired, could in-
corporate a single-stage pre-amplifier. It is suggested
that the asst\nbly be housed im a metal case, suitable
plugs and ja®ks being used for the individual inputs and
output. A unit such as this, with or without valve, will
be found most useful, as it can readily be introduced
into the input channpel to allow additional lines to be
controlled.

il

Fig. 7.—A four input system suitable for use with low
and high tnputs, and good rmixing.

Jariuar!,. 1?_45_
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Fig. 6.—An improved
version of Fig. 5. The
valve can take the
form of a double-
triode or Class Bvalve.
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The ideal form of mixer is that in which the

—='- setting of one control will have no effect on the
v other(s), and while the last system.described

can be considered as very satisfactory, improved
operation will be obtained if the controls could
be isolated from each other. This desirable fea-
ture can be achieved ,quite easily by feeding the
inputs into two valves having a comnion anode load
and output. The simplest form is given in Fig. 5, where
it will be seen that A and B are each fed into the grid
circuit of independent triode valves, the anodes of which
have a common anode load Rr, and output condenser.
To obviate the necessity of using two valves, etc., it is
usual to make use of one of the double-triode or Class B
types of valve, as these operate under such corditions
quite satisfactorily, and, of course, simplify the con-
structional work. There.is one main snag with the
circuit as shown in Fig. 5, and that is, the voltage output
has to be on the low side if distortion is to be avoided.
This is due to the fact that.the anodes arc in parallel
and the anode load is common to both. However, this
trouble can be overcome by a slight rearrangement of
the circuit, which brings us to Fig. 6. In this, it will
be seen that each anode has its own load resistor Rx
and Rz, and the anodes are isolated from each other
by the high-value resistors R3 and Ry.
condenser is taken to the junction point of these two
componcnts. Suitable values are in the region of Rr and
Rz, 100,000 ohms each, and R3 and R4, 500,000 ohms
each, The inputs A and B are conirolled in the normal
manner, and appreciable gain is obtained from the
triode sections. Pentodes can be used in place of triodes ;
in fact, greater efficiency will be obtained, and if the
valves are of the high-efficiency type, the circuit given
in Fig. 5 could be used, asisolating resistors will hardly be
necessary owing to the high impedance of the pentodes.

1t is not usually feasible to arrange for all inputs to
be equal as regards signal voltage, though it is very
desirable“to try and keep a reasonable level in the early
stages of the sound amplifying equipment. Instances
so often arise when one has to deal with the outputs
from, say, microphones of differenf degrees of scnsitivity,
and/or inicrophones and pick-ups.

With the two-valve pre-amplifier, the description of
which was completed in the previous issue, its circuit
was arranged so that a low-level microphone can be
fed into the first valve and be amplified by both stages,
whereas a high-level ““ mike ” or a gramo pick-up can
be plugged into circuit after the first stage, thus reducing
its amplification by a very.appreciable amount.
somewhat more elaborate system than that used in the
above is shown in Fig. 7. The inputs A and B represent
those which would be used with low-level inputs, Rx
and Rz being 0.25 megohms. Two high-level channels
can be connected across C and D, these being applied
to the grid of the second valve. :

(To be continued.)

The output’
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0N YOUR

WAVELENETH

Post-War Reunion ?

NUMBER of readers in ‘the Services who have

every reason to believe that the war will not

last beyond the end of 1945, have suggested that
when they are released from the Services a Reunion Dinner
should be held in London, and that I should take the.
chair. You probably remember the old Chinese custom

which the newly-born infant is kissed upon that

part of its anatomy concerned with the plans for its
future. For example, if the parents want it to be a
great philosopher they kiss the infant on the scalp.
If they wish it to be a grgat singer they kiss it on the
throat. I am unaware as to what part of niy anatomy
was kissed by my progenitors, but I am certain I am
not a good chairman. -

1 do, however, applaud the idea of a Reunion Dinner,
an idea which has already been mooted in connection
with other hobbies. The only trouble is that we do not
know whether the food restrictions will be relaxed.
Those societies who are still running annual dinners are
finding-t extremely difficult to persuade hotel proprietors
to take more than a limited number—130 at the outside.
1 foresee that some form of food control will run through
1945, and there will be many reunions which will add to
the burden of the hotcl-keeper. Plans would therefore
need to be laid well in advance. I have no idea at the
present time. how many readers would wisl to attend
such a function, and in order that I may gauge the
possibilitics I shall be glad to receive an intimation from
those intereésted. Tickets would cost at least 12s. 6d.
at to-day’s prices, and I am prepared to organise such
a reunion if it is within the realms of practical politics.

Readers anticipating the post-war period and our
retirn to weekly publication suggest that we should
naintain our présent size, which seemns to be preferred
to’ the larger size and format we adopted before the
war, It is too carly for us to know when paper control
will be relaxed or abolished. Certainly control will
continue until some time after the waf, and although
the paper position may be a little easier, our raw material
will not be available in the unlimited pre-war quantitics
for some time. That factor alone may compel publishers
to maintain present sizes, although I understand that
the pocket-size journal has beem generally approved.
Certaiuly, when they are bound, jourmals of this size
make handier volumes.

One curious result of the war is that more readers
are having copibs bound, and perhaps a shortage has
made them a little more appreciative of the valuc of
periodicals. :
Automatic Speech Control :

I SEE that a few correspondents have beén conttibuting

to our pages on the mattcr of automatic speech
control. 1am astonished to find that other correspondents
have taken these letters seriously! They are obvious
Jeg-pulls, for, of course, it is not possible along the lines
suggested to vary the speed of a broadcast transmission,

Qur Roll of dderit

Readers on Active Service—Fortu-ninth List
R. Stevens (Capt., R.A.5.C.).
V. F. Gerrard (Q.M.S., C.M.F.).
J. Easton (A.C.1, R.AF.).
D. Claridge (Pte., R.A.O.C.).
A. J. Woolford (Lt., R.A.}.
J. F. Keofe (L.A.C., R.AF.).
W. S. Ralph (Cpl.. R.A.F.). .

By THERMION

except by recording it and retransmitting it. If speech
can be controlled in this way so as to increase the
specd, we could reach the point where we receive the
signals before they are transmitted because the receiver
would be speaking the words faster than the transmitter !
We.should thus be able to listen in to future broadcasts !

The Editor had a twinkle in his eye when he published
those letters.

Front Page News

. T. H., of Birkenhead, writes as follows apropos
. my paragraph on this subject in the.previous
issue ¢

“ Why criticise news editors for the manner in which:
they make up their front pages ? They are only striving.
to give the public what it wants, and far too large a
section of the public consider the antics of the B.B.C.
of at least equal in importance to battles in which
thousands of their fellow countrymen are giving their
lives in our common preservation.

“ Or is it that it is the B.B.C., rather than the general
public, which has this strange complex ? And that for
some reason difficult to understand, the news editors
are willing to assist the B.B.C. in its efforts to educate
the public as to its own outstanding world importance ?
And that of many of its alleged artistes, producers,
Brains Trusts, Dband leaders and organists, and
* discoveries’? Most of our Ministries are inclined to
offer the Press their advice as to what may, or may
not, be usefnlly published, and to submit their own

LY

constructions of the facts of the times, as being the.

most desirable to ¢eature on front pages.”

Misprints

THI_E letter from a-reader pointing out a small slip
in a recent article reminds me of the following

jingle : >

The typographical error is a slippery thing and sly,

You can hunt till you are dizzy, but it somehow will get by . ..

The boss, he stares with horror, then he grabs his bair and

groans ; =

The copy reader drops his head upon his hands and moans.

The remainder of the issue may be clean as clean can be

But that typographical error is the only thing you see.

LET’S TELL THE WORLD

When war is o'er, competitors
Their trades will boost by propaganda.
Let's not forget that ‘* Sauce for Goose"
Is every hit as ‘‘ Good for Gander.”
Nor all too modest, hang our head
And find our ‘ markets” largely fled.

Our British goods are often best—
A fact which we already know.
But other nations will forget
Unless we plan to let them know.
And, since we need not ask dpermission,
Proclaim their merits by world-wide transmission.

A light tenecath a bushel hid
In vain will strive to spread its light.
To sell you've got to advertise—
We've got to get this axiom right.
Ether and radio enlisting in our aid
Keep Britain advertised. We're sunk if too afraid,

Let nation unto nation speak.
In search of Trade, need we be dumb?
Solicitation thought bad form-—
How can we hope that trade will come ?
‘Broadcast at length, seek world-wide test,
And nrove that British goods are best.
i ** Torem.”

£
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- Quality Reprodﬁcfion

Post-war Plans: A Discussion on the Requirements for Post-war Broadcast Transmission and

i Reception, and on the Ways

HEN war started the general public was becoming
increasingly  ** quality-conscious,” and was
. beginning to takc a greater interest in high-
fidelity amplifiers and loudspeakers. During the war,
largely because of the, broadeasting arrangements
forced upon us by tactical cansiderations, ‘ quality ”’
has not been so much in
evidence. But that is no
reason why its importance
should be forgotten, nor
why we should not seek
it even more diligently
after the war.

And if we are to have
reproduction truly deserv-
ing the name “ fidelity ”
there are many changes
that will have to be made
these are not concerned

$ e T~
Fig. 1.—The simplest form of
contrast expansion cr volume

_sign,

wholly with receiver,
amplifier and speaker de-
but also with the
planning which must lie
behind our broadcasting
systems.

expansionn; a 2.5 wvolt bulb
connectzd n parallel with the
speaker speech coil. When the
bulb filament is cold: (low
output, soft passages) it has low
resistance  and shunts awa
some of the power from tﬁ]e,
speech cotl.  The shunting
ffect is reduced on greater
output, when the filamen: is
hot. More details were given

Broadeast Channel Band-

width

With broadcast channels
in the medium-wave band
covering a width of only ¢
or 10 kcfs there was a
definite limitation upon
the audio band-width that
could be transmitted. It
. e was known that 1o kcfs
in the April issue. was insufficient, but it
was equally well Lknown tliat a certain number of
transmitters had to be crowded into a very narrow
frequency band-—the old story of the quart and the pint
pot! It may be argued that the selfsame problemm will
remain after the war. But will it?

and Means of Meeting Them

regwlations laid down. Not an easy, matter, but surely
no more difficult than the prevention of countries which

are at present our enemles from re-commencing the .

manufacture of arms!

Wider Channels

Between 200 and 600 metres we have a frequency
band of 'x,500 to 500 kecfs. If a standard frequency
separation of 20 kcfs were agreed to, 50 transmitters
could be accommodated within that band. To ensure
fair distribution of those frequency channels, on a
‘ population ” basis, would probably mean that only
two or three would be available for the British Isles.
But if each transmitter were to operate on not less than
100 kW. we should obtain ample coverage, with easy
separation and with an ample band-width for high-
quality transmission. With such' an arrangement it
should be possible to ensure that good reception—on
a “ quality ” basis—woeuld be possible from at least
one of those stations at any point in the British Isles;
in fact, ‘‘ quality” reception of two transmissions
should be within the bounds of possibility. Such a small
numbey of transmissions would clearly limit the variety
of our programmes, and that is something to be deplored.
Nevertheless, it is considered that the majority of
listeners would prefer that to the pre-war system

* whereby there was a wider choice of material, but far

less scope for high-fidelity reproduction—at least, they
would prefer it after having become accustomed to
“real ” reproduction. 5

In any case, with the fewer stations in Europe, and
with the higher power of wach, “there would be still a
very wide choice of programmes of a type which should
be worth listening to. Additionally, one may conclude
that the present eneiny countries would be largely
controlled by the Allies for some vears after the war, and
we might even expect that announcements would be
made in both the tongue of the countries, and in English,

"¢ Local ** Services

It is not suggested, however, that the two or three
medium-wave transmitters would provide the only

e

Or can the matter be tackled dif-
ferently and a better result achieved ?

It should be possible to overcome
the difficulty to a great extent by
curtailing the number of transmissions
allowed in the medium-wave band,
and by making increased use of the
high - frequency and ultra-high- fre-
quency bands. How can this be done ?
‘Well, there are various committees on
post-war planning, both national and
international in character, and even
before the war there was an im-
portant European organisation set up
to control broadcasting, with its
headquarters in Geneva. iet us have a
fully representative FEuropean com-
mittee, . subscribed to by every
European country, to say which fre-
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quencies shall be allocated to the
various countries, and how much
power shall be used when operating on
‘those frequencies.

The cynic will point out that we
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had ail this before the war. But he
will remember that' all European
countries did not pay attention to the
rulings of the organisation. There
must be a means of enforcing any

. = o

Fig. 2.—Skeleton circuit of a paraphase amplifier of the type suggested for
fidelity reproduction. High-quality amplifiers were described in the Fanuary,
February and March, 1944, issues of PRACTICAL WIRELESS.

amplifier with negative feed-back was described in the last-mentioned issue.

A paraphase

N
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all-British programmes.
could also be allocated to the broadcasting of local
service programmes. There could, for example, be a
comparatively low-power short-wave transmitter in

every populous area. \With this arrangement, European

short-wave frequencies in the allotted band could be

,on a “shared " basis if the power were strictly limited
and if full consideration were taken of “ skip-distance *

effects when planning the frequency allocation.

Some such system will, in any case, be essential for
television broadcasting, in that case using the ultra
short-wave bands. And there can be little doubt that
television will play a large part in our post-war radio
entertainment.

Amplitude and Frequency Modulation

In connection with the * local’ short-wave services
full “consideration should be given to the advantages
offered by frequency modulation, n8t only because of
its freedom from man-made static, but also because of
the better “ quality ** which is possible. It is of interest
while considering F.M. that it is reported that the N.B.C.
of America has already applied for permission to set
up a frequency-modulated transmitter, to be free irom

e = A cpe
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Fig. 3.—An example of modern high-fidelity speaker
design ;' the Goodman infinite baffle type.

the advertising which has so far characteri®d American
broadcasts, after the war. .

A different type of detector unmit is required for the
reception of .M., but many thousands, perhaps millions,
of new receivers will have to be made after the war
and there is mo reason why these (or some of them)
should not be made with facilities for F.M. in addition
to AM. reception. This would mean that a switching
system would be required so that the usual diode or
leaky-grid detector could be replaced by a discriminator
stage and limiter when desired. Alternatively, a plug-in
unit could be devised to modify an existing receiver for
use on F.M.

Receiver Requirements

After that brief review of requirements at the trans-
mitting * end ”’ we can turn to.the receiver. On medium
waves a superhet would be a virtual essential to ensure
freedom from interference between high-power trans-
missions on 2o kefs ‘separation. The intermediate-
frequency would have to be carefully designed for an
acceptance of about 16 kefs. And at least this band-

?

One of the short-wave bands”

width would Dbe required on short waves for F.AM.
reception. This would involve a certain amount of -
“ down-grading” of the LF, transformers with a
consequent reduction in gain. The loss of gain might be
overcome by the greater efficiency of our valves, or by
the use of an additional stage ; even the latter need not
cause any consternation if valve prices were reduced
to a level similar to those ruling in the United States,
and there would be advantages resulting from the
reduced risk of instability and the corresponding simpli-
fication of design.

An H.F. stage would probably be required prior to the
frequency-changer, but that has always been advocated
for high-sensitivity receivers. There would probably
be'a band-pass filter between the H.F. and mixer stages
in order to obtain a reasonably square peak Dbetween-
16 and 20 kecfs wide. To ensure that the broadcast
transmissions were suitable for reception on the simpler
types of receiver, not designed with a special eye to
fidelity, it would bc necessary for the volume range at
the transmitter to be contracted as in the past ; that is,
for the percentage volume level, minimum to maximuin
between soft and loud passages, to be somewhat less in
the modulation applied to the transmitter than in the
original production.

Contrast Expansion

Our fidelity receiver would therefore probably require
a volume-expander or contrast-expander stage between
the detector and low-frequency amplifier. The volume-,
expander is not ncw and was used pre-war particularly
in amplifiers for use with gramophone records. Its
purpose is to give greater awplification to loud than to
soft passages, and so to increase the ‘‘ loudness ™ ratio.
of the reproduction. One method is to use a super-
control . pentode as expander and control its bias by
means of a diode fed, along with the pentode, from the
detector output. As the output rises the pentode bias
is reduced and its gain thereby increased.

Volume expansion is of little value, however, unless
it is followed by an amplifier capable of giving an ample
output ; say not less than 5 watts undistorted for the
average drawing room. If the amplifier were inadequate.
it would mean that the quieter passages would be!
inaudible. Our ‘“ quality ”’ receiver would therefore
require to have at least a s-watt output stage. This
could most satisfactorily be provided by the use of a,
phase-splitter and a push-pull paraphase amplifier. Al
paraphase amplifier is suggested because it gives all the
advantages of normal push-pull (cancellation of even
harmonics and greater valve-for-valve output) without
the need for inter-valve transformers.

In addition, the use of negative feed-back (perhapg
optional by the operation of a switcl) would be regarded
as an essential. This is because, as previously explained;
in these pages, negative feed-back improves reproduetion
to a useful extent and also because it compensates for.
varying output loads. The latter advantage is especially
marked when operating more than one loud spealker,
and -when the number of speakers in use at any one
tinie may vary from one to two, tlirce or more.

The Speaker ,

Excellent loud speakers are already in use, and
manufacturers can readily provide a speaker which
will do full justice to the best amplifier. For our post-war;
de-luxe receiver we should probably want a double
speaker, or one having a “ tweeter’ or high-note
reproducer, in addition to the cone which will deal with
all the middle and lower frequencies. 1If is probably
true that it has not yet been possible to design a speaker
of the cone type which is as good as the best long-horn
type, but the latter is rather. limited in its use because
of its size, weight and cost. But we need have no fear®
of the capabilities of the cone-type moving coil if it is
mounted on a properly-designed large baffle and suitabfy
positioned in the room. Perhaps some enterprising
builder will one day build speakers into the walls of the:
principal rooms of the house, but we shall want high-
fidelity reproduction long before that is commonplace !

"y
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Notes on Meter
Maintenance

By D. MENDWELL

HE maintenance and repair of electrical measuring
instruments of the types used in radio engineering
presents, no more difficulties than does the mainte-

pance and repair of receiving apparatus in general,
though the * watchmaker’s touch ”” must be acquired
before one can with confidence handle the various
small parts when cleaning, adjusting, repairing . or
reassembling them. Constant practice, of course
assures this and, with care, even an-initial job can be
successfully undertaken without damage to am instru-
ment or the risk of reassembling it wrongly. Those
meters in most general use will be dealt with in what’
is considered to be numerically the order of utility in
. which employed.

Moving-coil Voltmeters

These have a reasonably low current censumption and
a somewhat dependable accuracy of pointer registration
providing maintenance is methodical and undertaken
at predetermined intervals—if in everyday use, cvery
six weeks or so. A breakdown sketch of a standard
type of assembly is shown in Fig. x, “N* and “S§”
being the polss of a horseshoe magnet of cobalt steel,
light in weight and of such size to fit the meter case.
At “B?” is seen the °* flux intensifier,”’ - which is
incorporated into the assembly for the purposes of
keeping the magnetic field radial and the reduction of
reluctance effects in the gap between the poles. Depend-
able moving-coil instruments are fitted with an iron
magnetic shunt as depicted at “C,” and, this being
adjustable, some variation of field strength is possible
to act as a control of calibration and full-scale deflection
{abbreviated to FSD by mecter mechanics and
instrument technicians).

At “ D’ can be noted the moving coil, which, with
current flowing through it, is surrounded with magnetic
lines of force to form another field' from its magnetic:
poles. This field interacts with that of the permanent
magnet, setting up magnetic “ distortion . and thereby.
creating the force that is required to turn the coil at
that angle, of deflection that is proportional to the
current and thus keep the movement unmiform across
the scale. Function, however, is additionally controlled
by the phosphor-bronze or cadmium-copper springs seen
at “ E,” these ‘ feeding ” the cwrrent to the moving
coil. “One spring is inserted into the assembly clockwise,
the other anti-clockwise, in order to nullify changes in
temperature. Bearings, on depgndable meters, are
jewel-pivoted, while the pointer, seen at “F,” is
balanced by =aid of a small weight: "An-additional
balancing weight, shown at “ G,” is fitted across the
lower end of the pointer or indicator.

Computing Range Resistors - i
A very simple iethod oi\ computing the values of

Standard
2.—Checking  against
standard meter.

. Srandarg
- Fig. a
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Fig. 3.~Suitable checking rig,
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series resistors for a D.C. voltmeter of this type is to
divide the full-scale current, in milliamperes, into 1,000
so as to arrive at the ohms-per-volt (o.p.v.). For
example, assume the FSD to be 5 milliamperes, but
that required to be 200 volts. Therefore, 1,000+ 5=200,
tliat is, 200 o.p.v. This ‘multiplied by the required
FSD is 200X 200==40,000, the valuec of the series
resistance necessary in ohms to increase the FSD
to the 200 volts required. These series resistors are,
in general, wire -wound, enabling some measure of
calibration to bé achieved by increasing or decrcasing’
the number of the wound turns of wire. Final checking
i3 done by comparison with readings from a standard
meter, the circuit arrangement being illustrated by
Fig. 2. The resistance value of the potentiometer can
be 500 ohms for a 2o0-volt input and 50,000 ohms for
a.z00-volt input, the meters under check being assumed
to have IFSD ranges within these limits.

Cleaning and Adjustments :

The most common trouble encountered with moving-
coil assemblies is stickimg movements, the cause, in
the majority of instances, being due to dirfty pivots
and iron filings in the gap preventing free coil action.
The remedy is to remove the coil from the gap entirely, -
bBeing careful while doing so not to damage the hair
springs or the pointer. The pivots are then cleaned
by dipping the end of a matchstick into a small quantity
of jeweller’s rouge and then gently twisting this to and
fro. Bearings are similarly cleaned, the natchstick being
pointed for the purpose. Iron filings in the gap of the
magnet are best removed by passing a cloth through
the gap proper and drawing them to the outsides of the
magnet, froth which they can be removed by aid of a
small pair of tweezers.

. When reassembling, care must be observed mnot to
distort the springs and to see that none of the-convolu-
tions™ are’ sticking togcther. Should this happen, the

1

0-07 M+g.

Pa
O

Fig. g4~Method of doubling the
range of an electrostatic volt-
meter.

hmiting  value.,
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turning torque would be increased tfo such an extent
that the initial calibration would be decidedly not true
to scale. It is advisable, too, to make a note when
unsoldering these springs in order to make sure that
they are replaced exactly in their original positions.

> As has *heen mentioned, pointers are balanced and
‘they should thus be true to scale regardless of the angle
or tilt of the meter. Should a pointcr.move * down ™
when a meter is moved over in the hand, then the
balance weight has become light and a spot of shellac
must be applied to it in order to even things up.
Conversely, should the pointer move “up,” a touch of
paint applied to the tip of it will usually effect balance.
.As the coil is wound on an aluminium former, current
is present in it, the former, as it turns in the gap, due
to this current being opposite in action to the applied
current, thereby introdweing a degree of damping to
give the movement the necessary dead-beat efiect.
That is, eddy currents are induced in the aluminium
former that are conducive to a rcaction effect between
their field and the field of the permanent magnet,
fhis acting as a brake or * damper” on the moving
coil and controlling excessive pointer swing or jerky
action. Therefore damping is a function of the overall
operation. It may be met with in three forms, air,

magnetic, and liquid, usually air or magnetic as described.

Ammeters and Milliammeters
Similar assemblies are used as current meters and
are, with the possible exéeption of low-range micro-
ammeters, fitted with a shunt resistance. Ranges are
- increased by adding additional values of shunt, a useful
equation being Rx =Rm (n—1), where Ry = the value
of the shurdt resistance wanted, Rm=the internal
Fesistance of the movement, and n—1=final FSD range
required. For example, the internal resistance of an
o: 1 milliammeter is 27 ohms and a FSD is wanted of
10 milliamperes, the range thus having to be increased
by 10. But n—1=9, and 9 divided into 27 comes to 3,
which is the value of the shunt resistor required in order
to secure a FSD of 10 milliamperes. Sensitivity of the
voltmeter movement was given in ohms per volt, but
sensitivity of current meters is rated from the number
of sub-multiples of an ampere as micro- or milliamperes
of current that must traverse the coil to attain FSD.
Fig. 3 illustrates a suitable checking rig in which the
fesistor Rs must have a limiting value controlling the
FSD of the movement under test. Cleaning, mainte-
nance and repairs are, of course, undertaken similar
to the methods previously described, the shunt resistor
béing adjusted as to value to secure accurate calibration.
Current meters that are but slightly ofi-scale are often
fitted with magnetic shunts to enable dead-on pointer
readings to be eccmate as to scale.

Thermo-ammeters

Current thermocouples "are -chiefly used for the
measurement of high-frequency- current, say from
100 M/A. to high values found in big transmitters, though
as an average o-1 amp. scales or up to I3 amps. are more
generally met with. Basicaily, the movement 1S 2 moving-
eoil one with the coil self-supporting, to which is added a
millivoltmeter and a thermocouple. This latter consists
of two wires of dissimilar metals, spot-welded to a
heater wire, possibly of platinum with a “ couple ” of
platinum and iridium. When current flows through the
heater the temperature of the wire increases to the
extent that doubling the current produces four times
the heat, and as the thermocouple is in contact with the
heater wire, a voltage is developed across_the “ cold
ends that is propartional to the amount of heat at the
“hot ” end. Therefore, as this heat is proportional to
the amount of current passing through the heater wire
(to the square of the A.C. or H.F. current) and a move-
ment is connected to the cold end of the couple,”’
therc is available an indirect arrangement of components
suitable for the measurement of high-frequency currents.

As the scale is a square-law one it has the disadvantage
of being somewhat cramped at its zero end. Unfor-
tunately, too, the zero setting is sometimes indefinite,
necessitating adjustment at frequent intervals. The

coming use of thermoelectric devices will,itis anticipated,
replace the thermo-ammeter entirely. There are, how-
ever, still a number in use that require servicing, a
procedure that is accomplished, again, similarly to that
described for moving-coil instruments in general.
Calibration is effected by aid of the magnctic shunt (if
fitted), this being adjusted to.get the pointer decad
on-scale. Should no shunt be fitted and the pointer
reading high, unsolder the heater wire of the'* couple
and slightly shorten it. Conversely, if the pointer reads
low, slightly lengthen the wire—there being usually
zuﬂic'ient length beneath the solder to permit it being
one. Y

This tipe of instrument must not be overloaded, for
as little as 10 per cent. excess current can burn out the
heater wire. In high-class movements, registering less
than 150 milliamperes, the ““ couple > is vacuum-sealed.
Thermo-type meters, like milliammeters, incorporate
& small resistance in series with the coil proper for the

urpose of reducing the nett effect of resistance increase
in the coil due to temperaturc rise. This resistance is
known as a ““swamp resistor” and it must not be
adjusted as to value or interfered with in any way.
Electrostatic Voltmeters

This type of instrument is assembled on the principle
of the clectrometer, being calibrated-in etfective values
with a possible minimum reading of around zo volts,
though the amount of current consumed at low frequen-
cies is sufficiently small to be considered negligble.
Its application is to determine the difference in potential
between two points. Coils and magnets are excluded
from the assembly which, in general form, resembles a
condenser with fixed and moving vanes, i.c., a variable
one. With the miajority of imstrument met with, the
FSD averages around 450 volts, though it can be
designed to measure very high voltage - values.
The pointer is, of course, connected lo the moving
vane component, function being due to stationary
electric charges and not to mioutng electric charges as
the previously discussed mcter movements.

Maintenance work should be undertaken with some
care, especially with the plates or vanes, which should

not be bent when cleaning. The small hair-spring used.

ta return the pointer to zero necds gentle handlingas well,
otherwise calibration may be badly upset. Fig. 4 depicts
a method of doubling the range of such an instrument
as the capacity of the assembly, a few micromicrofarads
only can be regarded as of negligible value, though the
two o.01 mfd. should be closely matched and of such
\I;gg%{ing voltages that they ave not less than the meter

Moving-iron Meters of the Repulsion Type

Construction consists of a coil of wirc into which,
as a sort of core, an iron vane is inserted, the pointer
being attached to another, moving, iron vanc. Function
is due to mutual repulsion of these two vanes when
magnetised by a common electromagnetic field, that is,
current traversing the coil imparts a like polarity to
bath vanes, causing repulsion. If linear scale divisions
are wanted, one or possibly both of thc iron vanes may
Dbe specially shaped to delay or advance its action to or
from the magnet pole pieccs; the usual bair-spring
returns the pointer to zero when the circuit is broken.
This type of instrument may be used to measure either
alternating or direct current, though requiring con-
siderable more power than a moving-coil meter to
operate. Adaption lends it for employment as either an
AC. or D.C. ammeter. Cleaning and adjustment is not
difficult due to the robustness of consiruction, though
removing this or any other movcment from its case
should be done very carefully.

Electrodynamo Meters

These, largely, are an adaptation of the moving-coil
meter minus a permancnt magnet to assist in the pro-
duction of the turning force or torque, Instead, an
electromagnet is used in the form of a coil. Thus it
contains two coils, one movable and the other stationary,
so that repulsion and attraction surrounding conductors

o
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(parallel) is the motive: force. Application can be as a
volt-, current-, or watt-meter, and as calibration in
this country conforms to B.S.S. conditions, the universal
dynamometer applies itself as a standard for comparison
checks with other meters. The scale pointer is attached
to a small rod or pivot fixed to the moving coil, while
various springs and adjusting points may be seen in an
assembly. In some forms of design, two moving and two
etatic-wound coils may be met with which are rather
complex in assembly. 'Amp maintenance, bearing in
mind the instructions for the moving-coil type of meter,
calls for some patience and perseverance when adjusting,
cleaning or reassembling. i

Maintenance in General

All meter glasses should be fixed into their -frames
with a suitable cement and frames or flanges given a
light coat of white petrolatum to prevent dust entering
the movements. Top springs of the majority of move-
ments are adjustable, being soldered to an arm that is

controlled by an external screw-head with an eccentric,

shaft on the reverse side engaging the arm or arms and
thus permitting zero adjustment of the pointer on the
scale, (See “H ” in Fig. 1.)

When extending or altering the ranges of voltmeters,
a solid carbon type of resistor, somewhat lower in value
than that actually required, may be used, ap example
being a 40,000 ohm ope where a 50,000 ohm one is wanted.
Then file or scrape the carbon until calibration is true
-to scale. Wire-wound resistors are, of course, generally
employed for the purpose, but the carbon suggestion
makes a good emergency repair, and experience has
shown it to last for some time.

Centre-zero instruments of all types are basically
simjlar to “ end-zero ”_ types, but their hair-springs are
moved round through a quarter of a circle, thus end-zero
movements may be modified to centre-zero movements
by altering the position of the springs. Some forms
of the valve-voltmeter use centre-zero scales and in-
diqgtors for the purposcs of measyring positive and
negative potentials, positive reading to the right of
centre-zero and negative to its left. o

As ordinary resistance wire may vary with tempera-
ture, it is seldom employed for making shunts for current
types of meter, it being replaced by one of the patent

resistance wires having a low temperature coefficient,
manganin, or a wire of German-silver alloy, for examples.
Never clean the glass of a meter when in circuit, as
this may form an electro-static charge capable of attract-
ing the pointer and setting it off-scale as to indication.
Breathing on the glass will rectify this condition should
it occur. Remember that some meters use but one spring,
but that where two-are inserted into an assembly they
are coiled in opposite directions and must be thus
re-inserted after being removed. -Spring diameters vary
from .or to approximately .0055 of an inch; learn tc
handle them gently with a suitable pair of tweezers.

The pivots of high-grade meters rotate in jewel bear-.
ings, usually of sapphire, though diamonds, rubies,
or agates may be seen, all more or less hollowed in the
tiny centres to hold the pivot pdint,

Never operate any type of meter close to a powerful
external alternating ficld of flux, especially those con-
taining permanent magnets, the risk is demagnetisation
.and errors in pointer readings.

Electrostatic voltmeters used for -the measurement of
very high voltages may -have the movement entirely
immersed in oil, so that undue rough usage may puncture
the oil chamber and upset entirely the. normal opetating
action, this because the oilis the liquid damping medium
employed. When this happens the instrument must
be taken apart. the puncture sealed and, of course, the
oil chamber refitted. This rough treatment may also
cause trouble in air chambers where air damping is
employed, and in some instances the damping vane in
the chamber (of dynamometers usually) will need
straightening before the meter will function correctly,
for attached to this vane is the scale indicator or pointer.

Finally, never apply current or voltage to any type
of meter of such value that it coincides with the FSD
range of the meter, 15 per cent. below this value is a
safe figure to allow as.a maximum, i.e., with a meter
of 100 volts FSDj let 85 volts be the maximum in circuit.
Excess potentials may burn out hair-springs and coils,
absolutely not replaceable these days, the only remedy,
should this happen, is to purchase an entirely new
movement—if it can be procured.

(Courtesy of The Institute of Practical Radio Engineers.)

W.R.N.S. are now serv-
g aircraft, wireless and
assisting generally at a
Fleet Air Arm Training
Station, and “ Wrens”
are releasing a large num-
ber of aircraft and radio
mechanics for service in
the " fighting theatres of
war. A feature of the.
work is to allow them to
fly in machines they have
serviced to give them a
complete  knowledge of
things that may go wrong
when airborne.

A “Wren” wireless telegraphist signalling by morse to_airborne craft on a

training flight. .
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Ins’r.a'bil;i’ry “in  Superhets: Causes
—and Some Cures

By R.

: THIS article sets out to explain some of the many

forms of instability and associated troubles that

may be expericnced by the amateur when he
attempts to design a superhet, and also how to achieve
maximum efficiency in each stage.

Some time ago I decided to build a mains-driven
superhet, and as it was my first superhét, and I could
not follow a published circuit diagram owing to the parts
not being obtainable, I decided to use as simple a circuit

as possible, namely, F.C. followed by one LF. stage and

lastly a D.D. tetrode for second detcctor. A.V.C. and
beam-power output giving 4.85 watts output. E

This article is an account of the development of this
cireuit, and also of the troubles which have been found
on some of the sets I have serviced.

Of course,-it is assumed that all the components in
the set are perfect, and that the trouble is due to design
or layout, not forgetting that instability is responsible
not only for howls, squeals, “ motor-boating,” etc.,
but also for a good deal of poor sensitivity and low stage
gain.

Screened = A
\

1 FTrans

Condenser

[
3

i N
o X 1
., Screen ‘[] May Regquire
Screening

Fig. 1.—Lay-out of frequency changer stage, with small
sub-chassis coils.

—

Layout and Screening

The first thing to be decided is the layout and
screening.
. Intcraction can take place between the oscillator and
fitxer sections of the frequency changer, and if the
Jayout allows this to take place it will defeat the object
of the screening within the valve. This is particularly
important if the set is an all-waver, the unwanted
coupling can take place at the wave-change switch.
The layout in Fig. 1 avoids this trouble. This shows
the small sub-chassis type of coil, but the same general
principles apply with other types of coil. Also, interaction
was found to fake place at frequencies approaching the
intermediate frequency (465 Kc/s) between the aerial
lead to the W.C. switch and the anode lead of the
1.F. valve. This lead was screened as shown (Fig. 1).
By screcning the I.F. anode lead the losses are lower

LINLEY

than screening the aerial lead, which may be carrying
minute voltages of far higher frequencies than the
I.F. A small grid stopper (10 ohms) was necessary in
the grid circuit of the oscillator to ensure stable operation,
particularly on the short-waves. If this is required,
solder right on the grid pin of the valve-holder. Oscillator
instability can be due to wrong value grid leak, there
being nothing to be gained by using values other than
those recommended by the makers of the valve.

While on the subject of the valve makers’ recommenda-
tions it should be remembered that the fotal resistance
in the grid circuit of the F.C. and 1.F. stage, including
the A.V.C. filter resistor and A.V.C. diode load should
not exceed a certain figure. In general, with the 4-volt
British series this may be taken as 2 meg. with H.F.
valves, although there are exceptions.

Earth Leads

The earth leads can be the cause of puzzling forms of
instability more so in a high gain receiver. Tt is best
to use either a stout bus-bar of, say, 18-gauge copper
wire or heavier gauge if possible, or to take all the earth
returns from each stage to its own earthing tag bolted
to the metal chassis by the same bolt that holds the
valve-holder for that stage.

H.T. decoupling was not found very important for
the F.C. and I.F. stagcs, provided there was no pre-F.C. .
high frequency stage, and that only the usual one I.F.
valve was used. All that was found nccessary in many
cases was the condenser C3 im the circuit diagram.
Place this right near where the lead from the I.F.
transformer in the anode circuit of the frequency
changer goes to H.T.; the leads from this condenser
must be shorf, as its task is to present a low R.F.
impedance to any stray H.F. currents in the high
tension circuit.

Tunable Hum

With some superhets a form of tunable modulation
hum, or perhaps a sound that may be a cross between
“ motor-boating '’ and a sort of flutter inay be noticed
on a few transmissions. This is more likely to occur
on the short-waves, and is caused by low-frequency
voltages in the H.T. power line due to poor voitage
regulation, modulating the oscillator anode voltage.

This is most in evidence when the volume-control is
turned full on and a fairly powerful short-wave station
is being received. The only cure is to filter out these
unwanted L.F. and hum voltages. Fig. 2 shows a few
ways of doing this.

This applies to any type of frequency changer. It
should be noted that for simplicity, wave-change
switching, padding condensers, etc., have been omitted
from Fig. 2. In Fig. 2a thc optimum value of R1 has
first to be found, as explained later. If this comes to
30,000 ohms or less, then Fig. 2¢ will have to be used,
but assuming Rr is 50,000 ohms or more, then it can be
split in two as shown, making Rr not less than 30,000
ohms and Rz 20,000 ohms or more depending upon the
original value. Cr can be an electrolytic condcnser of
4 or 8 mid.

Tig. 2B is very simple, for if Rz is anything from
10,000 ohms upwards then Cr will be effective. If Rz
is from 10,000 to 20,000 ohms Cr may have to be as
high as 16 mfd., although 8 mfd. can be tried. If Rz is
20,000 ohims upwards 4 or 8 mfd. should do ihe trick.
Cz is .or-.1 mfd.

Fig. zc is a little more complicated, for in this case
the optimumn value of R1 was low,say 25,000 ohms, and
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in this case could not be split into two resistors for
although the optimum voltage would’be maintained on
the oscillator anode, if decoupled as in Fig. 2a, the
resistor acting -as anode Ioad would be too low in value
to offer sufficient impedance to the R.F. voltages and so
would heavily damp the circuit, and the decoupling
portion svould be too low in value to act efficiently.
So is wired as usual without deccupling and
adjusted to optimum value. Then a milliammeter is
inserted between Rx and the positive high tension line
connecting a condenser of .or to .1, mfd. across the
meter terminals to avoid instability. -
Take a note of the current reading at the most critical
frequency. (The oscillator anode current varies to some
extent with frequency). "Now measure the voltage drop
across the speaker field and using ohms law find the
value of resistor to drop this voltage at the oscillator
anode current. For example, say, oscillator anode current
2 m.a. voltage drop across speaker field 50 volt, then
volts 50

resistance ohms —miﬂiamps.x 1,000
25,000 ohms.

R3 can now be 15,000 ohms and R2 10,000 ohms (in
Fig. 2¢). Cr and C2 may each be 4 mfd., though in
extreme cases one or both may have to be increased
to 8 mfd.

Alignment ) .

As is well known, instability can take place simply
“because the circuits are out of alignment, so this should
‘be attended to first. It is well worth making up a simple
oscillatér for this purpose. A simple one-valve battery
affair will do, 45 one can do without a2 L.F. modulation
circuit provided that one uses a voltmeter across the
bias resistor for alignment purpéses. I always use this
method where I can, although I have the fine Service
Oscillator deseribed in PRACTICAL WIiRELESS last year.

Another cause of instability this time in the LF.
amplifier is too tight a coupling in the first I.F. trans-
former. If it is not desired to alter this component a
resistor may be shunted across the primary; use as
high a value as possible consistent with stable operation.

It is very important that the LF. valve be fully
screened either by a valve can or by the metalizing on
the valve. If this is making poor contact, scrape it all
off carefully and use a valve can, do not use a metalized
valve and a can as the heat will be too great for the
valve.

X I,000 =

Common Coupling -

" Unstable operation can occur due to common coupling
in the A.V.C. circuit, although in a simple circuit such
as we are discussing this-is not so likely to be noticed
except perhaps at frequencies near the intermediate
frequency. If this is the mow usual 465 kc/s, then
perhaps the trouble may be found to occur, say, beyond
450 metres up to the end of the scale (550 metres) on
the medium waves and from 8oo metres up to, say,
X,000 metres on the long-wave band. Al that is required
to decouple this circuit’is a resistor of, sav, 10,000-100,000
ohms and a condenser of .005 to .r mid. connected as
shown (Fig. 3),"but more about the A.V.C. circuit later.
Any trouble on the L.F. side can be dealt with in thé
same manner as for a straight set.

Fig. 4 shows my ecircuit. This is given not because
1 consider it to be an ideal onme, but to illustrate the
choice of some of the components. To start at the aerial
side of the circuits, the I.F. filter shown dotted is some-
times used if Morse on or near the I.F. breaks through,
but if the acceptor circuit as shown is used it will greatly
lower the impedance of the aerial circuif at the inter-
nediate frequency, and so another pessible cause of
unstable operation at.frequencies approaching the I.F.
is eliminated.

The A.V.C. on the frequency changer is not taken _
from the lower end of the aerial coil grid winding as *

usual, but-goes direct to the grid and the coil is coupled
by a small condenser Cz of so ppf. The losses are véry
slightly less, more so on the short-waves, but my real

As previously explained, C3 (.03-.x mfd.) was all the
H.T. decoupling required.

‘reason- for using this method was .to obtain 'extra

selectivity as the coils I used had-rather low “ Q

Oscillator Circait
The oscillator circuit is by far the most critical one
i one wishes to obtain’ good results. If the stage

(o]
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ig. 2.—~Fhree methods of eliminating L.F. hum.
(Continued on page 79)
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- YOU
can become
- a first=class
- BRADIO
ENGINEKR

We are specialists in Home-
Study Tuition in Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well-paid
employment or profitable
spare-time work.

T. & C. RADIO COLLEGE ‘X T==ic
2, THE MALL, EALING, W.5 The OTld ()f

e R ——
- (Post in unsealed envelope. 1d. stamp.)
Please send me free dstails of your
Home-Study Mathematics and Radio
Courses. .

NAME

ADDRESS

Tomorfow o N

UST as the Reliability and
Ingenuity of - BULGIN Radio
B BT s Products have ‘been proved in the
stress of War, so in the World of

To-morrow Industry can safely trust

COULPHONE RADIO us with their Component Problems -

N0 e e and Requirements.

Orders over 5/- post and packing free, = The Return of Peace will ﬁnd us

T am and B.V.A. Valves. All

t;lplégs;gn;)re‘s';nt manu.factx:u?e%s List ready t(.) ease. & lar.ge .part Of yOlll'

prices, Production Difficulties.. Our Tech-

Mains Transfs., 350v.-0-350v. 100 mA - s

4y.6a., 4y. Bia., Or 6.3v. Ja.. 5V. 28., 2816, nique, with a background of 21 years

Transf. Bobbins, as above ... -15/6 2 »

Heavy Duty, 120 A, 4v.8a. 4v 2a d5/- of experience” solely devoted to the
. Speakers, less transt., 5in., 216 ; .

g}elg 2216 gin. 3l 10 35 Wit Manufacture of Essential Components,

8in. ML.E. 5,000 Ghm. fleld pen. 6rs. 39/ will safeguard your trademark.

Power-Pen.OutputTransis.40mA.8/6
},{ola(Pu(sihLPﬁll Univefrsa.}1 Xz 136
wrafee: Transfs 11
Push Pull Quality L.E. Trans., 226 |. f
Shaft Couplers, 6d.; 1in. knobs 9d. T/le CﬁOlCe 9 CerZCI
Mains Dropper Resistors, 800 ohms.

2adj. taps, 3amp. With fixing feet 56 Please quote contract and priority munbers.
Push-back Wire, 50ft., 3,~: 100ft., 5'6
Carbon Resistors, i 6d; 1w,
Standard va.lves 50!? to 5 mee.
Switch Cleaner 4 216 bott.
Resin Coved Solder ... .. 46 1b.
Tinned Copper Wire, § Ib. ... 273
Sleeving, d.

. 3
Cond(-nsels, 12mfd. 50v. 2/-, 50 mfd

Tubular ‘and Silver Mlea, all sizes.
Valve-holders, Eng. & Amer., 1d. per pin
Vol, Controis with sw, 5/9; 1éss sw. 4/9
Smoothmg Iron Elements. 450w. 2/3
Fire Spirals, 750 w., 2/-; 1,000 w. 26
Stanelco Soidering Irons, 230v. 176
Speaker Field Coils, 2.000 chms. 96
Smoothing Chokes, 25 Hy. 200 mA.
200 ohms. ... 2116
Tuning Condenser: s. 0005 with trim- Registered Trade Marks,
mers, 2 gang, 11/6; 3 gang ... 13/18
Tuning Coils, M. & L. wave with

el 5.5 100 bR A. F. BULGIN & CO., LTD. .

Condensets, 4 mfd., 1.000v. D.C. ... 126 BYE-PASS ROAD, BARKING, ESSEX.

Stamped. addressed envelope for list. TR S AT T
NEW LONGTON, Nr. Preston s e e Bdiines):
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VALVES

BRITISH, k&
We can supply Jamenican
the exact valve BATTERY,
or a suitable re- | A.cd.
an
splacement  for { . ooar
any type. See \ -rypes.

our full list in
the  advertise-
ment of the
December issue.

PRICES STRICTLY B.O.T.
RETAIL.

Note the following additions :

20D2 12/10, HL13 9/2. 6}3'7 15/3, 12JJ 9/2,
79 16,6, 555 15/3, 411/~ SPZD 11/~
APP4B 12/10, MH4105 14/-, SP2D 11/-,

DDT45 11/7 Acorns, 954, 956 50!- 955
45/~, ‘Orders under 10/- c.w. Twise
€.0.D. Stamp with enqmnes, please

COMPONENTS.
Well-known makers’ pmducts and 100
per cent. guaranteed by
JMAINS TRANSI‘OR\IERS RME
%00[230 vg}ﬁ% 300-0-300, 4v. 4 amps., 4V,

am
ALCU“ULATORS—Multt -plate, 2v.
24 amps., 21/-
SPEAKER TRANSFORMERS—Uni-
versal output (Pentode -and Power),
6/9 Universal Midget model, 6/9.
LVE HOLDERS—Most bases in
stock 1/- ; Side Contact, 1/6.
VOLUME CONTR! ROLS —Most_values
in stock, with switch 6/9, less switch 4/9.
POTENTIOMETER —Wire wound,
yariable, 0-10 ohms, complete with

knob. 3/9.
RESISTORS—1 watt card of 36 assorted
values, 27/6 ; 5 and 10 watts, 12 values
assorted, 21/-

ARIABLE MAINS DROPPER. RE—

MORSE CODE
TRAINING

There are Candler Morse Code
Courses for Beginners and
Operators.

SEND NOW
FOR THIS
FREE
‘“BOOK OF

FACTS »’

concerning the fol-
lowing Courses :—

JUNIOR Scientific Code Course for beginners,
Teaches all the necessary code fundamentals
scientificaliy.

ADVANCED High-speed Telegraphing for operabors
who want to increase their w.p.m. speed and

{inprove their technique.

TELEGRAPH Touch Type-writing for those who
wish to become expert in the use of the typewTiter
for recording messages and for general commen:lal
uses.

Code Courses on Cash or Monikly Payment Terms.

IRREFUTABLE EV!DENGE

of the value of the Cand.ler System of Morse Code.
Training is given in the “* 24 extracts from students,
Jetters,” included with every * Book of Facta.”
Free on request.
THE CANDLER SYSTEM CO. (5LO),
121, Kingsway, London, W.C.2

| pandler System Co., Deneer, Colorado, U.S.A.

?ano LIMITED

It gives full details |

5 NEW RADIO
GONSTRUCTORS’ KITS

1. A.C. 3-v. (+RECTIFIER)
KIT. Local Station
Quality Receiver. Medium
Waves and Gramophone.

10 Gns.
(Battery Version of above, £7.)

2. A.C. 3-v. ({-RECTIFIER)

KIiT. Short and Medium

Waves. .
16-50 and 200-500 metres. V.M.H.F., Pen.,
Er:ode, L.P. odPen. Rrictlﬁer, M.C. Qpeal\er
ixtremely-good on ghort waves—
say our customers. Price 11 GHSI

3. AG. 3-v. (+RECTIFIER)
SHORT WAVE KIT, 12-

100 m.

«
Without ecoil changinz. Band
spread tuning on all banda. Price 12 Gns'

4. BATTERY 3-v. KIT. Short

and Medium Waves as
No. 1.

5. BATTERY 3-v. KIT. Short
Waves only 12-100 m. £9

as No. 2
Post 1/1, plus 3/6 pack_ing (returnable) on each

The ahove kits give g\mranteeﬂ Loudspeaker
Short Wave stations at programme

SISTORS—.2 or .3 amps., 6
in cages to permit fixing outside set.
.3 amps. 740 ohms, 11/9.
TRF COILS—Set of medium wave coils
(Aenal and HF), complete with diagram;
ditto, ditto, popular type. 8/-.
1iNE c ORD—2-core .2, 3/11 per vard ;
3-core .3, 4/9 per yard (60 ohms per ft.
SPEAKERS—3in. Goodman, less trans-
former, 30/- ; 5in. Plessey, with trans-
former, 32/6 : 8in. Rola, less trans-
former. 23i-; 8in. Celestion, with
transformer, 32/6 : 10in. Celestion, less
transformer, 54i-.

MODERN AIDS
« TESTOSCOPE,” the vest pocket
instrument for tracing faults. Enables
gp,,gests AC/DC, complete with leads,
“ ELCO*_ Electrical Light Wel'rht
Soldering Iron (state voltage), 13/!
@ I‘LlK 0-DISK,” a novel calculator

f chms law pmblems, 6/6.

‘\lORSE—Complete practice unit :
Key, Buzzer and Battery. on mahogany
base, nickel plated, 29/6. .

MAINTENANCE MATERIALS
Celiulose Cement, per tin, 5/-
Scratch-removing Polish — Walnut,
Mahogany .or Oak. per bottle, 8/-.
g;)]der-—-Pex pound reel; 13 or 16 gauge,

6.
RADIO LITERATURE
Equivalent Charts, our unigue booklet

—including BULLetin,
Handbook on Ameriean ‘\Il(lget Scts,

2/7.

Manual of Radio Circuits, 2/-.
Manual of British and ‘American
Valves, with characteristics and data,

3/6.
“ Radio Inside Out,” 4/9.

). BULL & SONS,

(Dept. P.W.)
246, HIGH STREET,
HARLESDEN, N.w.10.

ALLEM & GOULD

5, OBELISK PARADE,
LEWISHAM, S.E.13
Lee Gréen 4038 Opp. Gaumont Palace

Speakers.—8in. permanent mag., Rola,
Celestion, Goodman’s. Without
trans., 1919 ; with trans., 26/3

VYolume Controls. —Centralab or
Dubilier, Long Spindle, %, 2 meg.
Without switch 313 ; with swntch 519

Droppers.—.2 amp., 1,000 ohms, with
feet and adjustable tappings, 413 ;
.3 amp., ditts, 419

Qutput *Transformers.—Pentode,
Czlestion, 66 each

Line Cord.—.3 amp., 3-way, 4i- per
yd.; .3 amp,, 2-way, 319 per yd.
(60 ohms foot)

Systoﬂex —Yard lengths. I mm.,
.3 2 mm,

Electrolyﬂcs—lZ mfd., S0 v. D.C,
2(-; 2 mid., 200 v. DC., 2~

Valveholders.—International, Octal.
US.A. 7-, é-, 5-, 4-pin.  English
7-pin, or 5-pin. Clix-all. 7d. each

Tubulars.—7/- doz,
from .1 downwards..

Assorted sizes
Coils.—M.W., very high gain, é/- pair

REGRET NO C.0.D. ORDERS UNDER
£1 PLEASE INCLUDE POSTAGE.

strength.
Delivery from Stock — No 0.0.D.

4-VALVE, 4-WATT
GRAMOPHONE
AMPLIFIER CHASSIS

Assembled on black Crackle-finished chassis
fitted with separate Tone Control, Volume con-
trol with on/oil switch, sockets for microphene,
gramophone and extension speaker. Hum free,
good quality reproduction. A.C. only. Imput
200/250 v. Size ovelr:‘u. 8x6ixT7lin. Rendy
to play. Price, including valves

and speaker. 10 G“s-
Theoretical and practical Blue Prints of the
above available separately, 2/6 pair.

A.& HF. TRANSFORMERS. M.and L. Small,
10/8 Pair.

& H.F., with reaction, 10/6 pair. MIDGET
A &, HF TRANSFORMERS, Med. only, 8/6
pair. Blue Prints supplied with all coi} orders
SMALL 2-GANG CONDENSERS, .0003, 14/6
STANDARD 3-GANG Condensers, .0005, 13/6.
REACTION Coudensers, .0003, .0005 and .0003
Differential. 3/- each.
VOLUME CONTROLS. 10,000, 100,000 ohms,
4, 1, 1 and 2 meg. with switch, 0/0 exch. 5,000,
10,000, 25,000 aud 50,000 ohms, less Switeh,

4/- each.
MAINS VOLTAGE DROPPING RESISTANCES.
1,000 ohms, .2 amp., 6/~. 750 ohms, .3 amp.,
?}-. Both fitted with two variable sliders and
feet. 10w. wire-wound, 150, 500, 1,000, 2,000

each.

Undrilled 'steel, sprayed silver,
10} Xx8%23in., 7/6. Drilled for 3 or 4 valves,
black cmckle 8x6x%2§in., 7/6.

TOGGLE SWITCHES. Miniature On-Oﬂ single
pole, 2/6.

LINE CORD. 3 core, .3 amp. 60 chms per ft.,
5/~ per yard.

FLEXIBLE COUPLERS, }in. spindle, 1/- each.

307 HiGH HOLBORN,
LONDON WL, Phone: HOléom 463/
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oscillates too violently or, on the other hand, not suffi-
ciently hard enough, then the sensitivity of the whole
receiver can fall off alarmingly. A study of the valve
maker’s curves proves this. Now, the correct way of
adjusting the oscillator stage is to insert a micro-
ammeter at X, Fig. 6, in the oscillator grid circuit, and

forF
10,000 ro -
E s 100,000 1 X
1 Mfd e
> O
S o | :
. 2
@ —— Q
X . §
"4 A
po = , I
¢ FC, I AAAARAAAA —
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Fig. 3.~Decoupling the A.V.C. circuit.
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Fig. a.—Circuit used for. testing oscillator coils. A
triode hexode can be used.
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Fig. 5,—Converting the LF. stage into a leaky
grid detector for purpose of matching coils.

adjust the feed-back circuit until a grid current that
conforms closely with the valve maker’s recqmmenda-
tions flows, but how many amateurs are lucky enough
to possess a good micro-ammeter of o-500 micro-amps ?
Now, assuming that the H.T.J- voltage is 250, the makers
of the Osram X 41 say that the resistance in the anode
circuit should be 50,000 to 100,000 ohms, so make Rx
in Fig. 4 30,000 ohmis and insert in series with it a
variable resistor of 100,000 ohms in this case. Now,
preferably using a signal from a test oscillator applied
to the aerial terminals, or using a signal from the aerial,
tune the set to a frequency where best results are required,
in an all-wave set this would be the short-wave
band, if the range is 16-50 metres, then tune to
around 25 metres amd adjust - the variable resistor
for best results using a voltmeter across the bias
resistor or a milliammeter in the anode circuit of the
LF. valve. Then replace Rr with a resistor of the
value found. If this value does not fall near to the
value the makers suggest, then either the reaction
coupling of the oscillating coils is too tight or too loose. If.
too tight, a sort of motor-boating or squeal may be
found to occur at the H.F. end of the band. A series
resistor in the reaction coil lead will cure the trouble,
Experiment for best value (100-2,000 ohms).

If, on the.other hand, the coupling is too loose for:
the oscillation to reach the peak heterodyne voltage for
maximum conversion gain, then it is possible that the
coils were designed for another type of frequency
changer whose oscillator section had a higher slope.

If adjustment of the value of C8 has no effect, then
the oscillator grid condenser can be omitted (C7). This
will not mean that the grid leak is shorted providing
that there is a padding condenser at the lower end of
the oscillator grid coil for each range. The circuit may
ngw have to De treated as for too tight a coupling as
above.

Ri1 should now be adjusted in value again and its
optimum value should fall closely within the valve
maker’s figures. E

Rj5 (10 ohms) acts as a stabilizer and prevents parasitic
oscillations of higher frequencies taking place.

R8 (20—50 thousand ohms), together with C1ro (.coof,
mfd.) and C gr (.0oooz mfd.) act.as a R.F. filter and
stabilise the diode detector. If R8 is too high, then the
volume will fall off while if Cro and Ci1 are increascd
in value the treble response will be -attenuated. The
volume control acts as diode load as this gives better
fidelity than when the volume control is placed in the:
grid circuit of the following L.F. stage.

The bias condenser for the outFut stage, or for any:
L.F. stage is chosen by the formula.  Reactance;

1,000,000
Ohmsﬁ.zsxc/squ 4
at the lowest frequency (say 50 c.p.s.) is about a guarter
of the value of the bias resistor in ohms.

choosing a value so that its reactance,

Tone Control Circuit.

The tone control circnit may be of intérest. There
is not sufficient L.F. gain in hand with the D.D.Pen.
type of output stage for the usual negative feedback:
circuit so I have chosen component values that retain;
the advantages of fcedback on the higher audio fre-:
quencies and yet do not reduce audio gain too much.

It could be called a bass boost negative feedback,
circuit although the effect is not at all boomy and is a
great improvement on the usual top-cut type of circuit
(R. 16, R12, C16, C17). The decoupling of the screen
of the output tetrode removed the last trace of hum and
does not cause the slightest drop of volume, Ri4 (5,000
ohms), C15 (.5 to .x mfd.).

The A.V.C. diode coupling condenser C14 was reduced
to 20 or 30 ppf. to great advantage. There was very
little loss of A.V.C. voltage, but the damping on the
LF. transformer is very greatly reduced-and the transient:
response appears to be very greatly improved, instrus
ments of the percussion group standing out more clearly.
Ri15 is the A.V.C. diode load and R17 and C6 act as a
filter.

If C6 is at the lower end of the coil in the usual manner
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Fig. 6.—The author’s superhet circuit.
C2, so ppf; C3, .05-x; Cg .1; Cs, .15

Coudense(r:s (values marked * determined by experiment) : CI, .0001-.001 ;
6, Iy

C7, .0001-; C8, .01*; C9, .I; C1o, .0001; C1i,

.0002; CI2, .02; C1} so mfd.; Ci4, 30 ppf; Ci1s, .5-1 mfd.; Ci16, 1.0003; C17, .005; CI8, .005-.1 ;

C19, 8-16 mfd. ; Cz20, 8 mfd.

Resistors (values marked * determined by experiment) : R, 50,000 ohms* ; R2,

.§ megohins ; R3, 150 ohms; R4, 25,000 ohms; Rs, 10 ohms; R6, 50,000 ohms,; R7, 200 ohms ; R8, 20,000~

50,000 ohmsy R9, § megohm wol. cont. ; R10, 10,000<5Q,000 ohms 5
Ris, 1 megohm y Ri16, 100,000 ohms; R17, .5 megohms.

200 ohims ; Riq, 5,000 ohms s

then its value should not be reduced below .o5 mifd.
as it is virtually in series with the tuning condenser and
would effect ganging. Also the time constant of the

A.V.C. circuit-should not be too high or bass response

will be affected. I find a time constant of 1/20 second
best myself, i.e. (in mfd. XR in megohms=1/20 such as
Ri7 4 megohm and C6 .1 mfd.) at the same time if R17
is lower than about } megohm it will damp the circuit
somewhat. -

It should not be assumed' from the foregoing that
the superhet is a very difficult circuit to experiment with,
but some forms of instability and poor semsitivity may
prove difficalt to trace if one is familiar only with the
straight type of circuit. ;

In many cases all that the cifcuit may require is a
little hotting up. : v

Making and Matching Superhet Coils

Coils for the average superhet circuit can be made
at home if a little patience is used in accurately matching
them, but it is very desirable that a calibrated * service
oscillator ”’ is at hand although it is possible to match
‘them on a signal picked up by the acrial. All data
below is for 465 kefs I.F. -

I would suggest that for a start coils of the small
unscreened type be made using formers of 1in. déamneter
and about 2}ins. long.

If a three-gang condenser (untracked) is going to be
used then the aerial and H.F. (or band-pass) coils will
have to be matched together first. I would add that the
easiest way to do this is to turn the LF. stage into a
leaky grid detector circuit for the time being. To do
this put a resistor of 100,000 ohms in the anode circuit
of the H.F. pentode and a resistor of 250,000 ohms
(% meg.) in the lead to the screen by-passed to earth by
a condenser of around .1 mfd. Short the cathode direct
to earth. Use a grid leak of 1 meg: and a small grid

R11, .5 megohms ; Riz, 20,000 ohms; R13,

condenser of 20-50 mmifd., so that the damping on the
coil will be very low. Solder the grid lead and grid
condenser direct on the grid, whether this is the top

‘cap or a pin in the base, and sce that the lead to the

cotls and condenser are as short as possible. Use an
A.C. reading voltmeter and blocking condenser joined
to the anode of the output valve as an output meter,
or judge the change of volume by ear. For the medium
waves acrial coil 100 turns of 30 or 32 g. enamclled
copper wire can be used for the secondary and about
}-} of this number for the primary using finer wire.
Match as usual for a straight set by removing a turn
or portion of a turn, and do not be satisfied until one
can go all round the dial without increase of signal
strength being noticed in any position by altering the
trimmers on the coil(s) after they have been adjusted
at the lower end of the waveband.

When this is done, or if there is only one tuned circuit
at signal frcquency the trimmer(s) should be set half-way,
and using the same tuning condenser and scalc that
will be used with the finished receiver, mark the scale
in wavelengths, say, every 50 metres on the medium-
wave band. Thisis where-the signal generator is required.

Now re-wire .the L.F. stage in the usual manner, and
wire the frequency changer so that the aerial or signal
grid is aperiodic, use a grid resistor of 100,000 ohms
and an aerial condenser as small as possible about
20 ppfd. or a zin. length of flex from the grid side of
the grid resistor twisted round the aerial lead or the
lead to the signal generator. 5
. The oscillator coil can, for a start, consist of 8o turns
for the grid winding, and the reaction winding the same
number of turns pile round about lin. below the grid
winding. Wire up the coil, taking care that the reaction
winding is, connected in correct phrase, and note the -
position of the wavelengths on the dial adjusting the
padding condenser (.0oo05 mfd.) and the parallel trimmer,
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Fig. 7.—Coil details (see table). A, medium-wave aerial coil ; B, medium-wave oscillator coil ;- C, long-wave
= aerial and oscillator coil y D, s.aw. aerial coil ; E, oscillator as aerial coil.

The number of turns on the grid winding of the oscillator
coil may have to be modified until the wavelengths
coincidg with those you have marked on the scale for
the aerial coil (and H.F. coil if used).

All the medium-wave coils can be wired permancntly
in position, and they will be found to match correctly
when aligned in the usual manner.

The time taken in matching the oscillator coil to the
markings on the scale will be well repaid, and, as the
coils will be matched in position in the set, all the wiring
and stray capacities will be taken into account.

The long-wave coils if required will have to be matched
in the same manuer. .

If a short-wave range is used matching will be found
much simpler, although a service oscillator of soine sort
will be found a great time-saver.

For the usual 16-50 metres approx. range when tuned
by .oo03 mfd. use a 1in. former the same size as for
the other coils. For the aerial grid winding 5 turns of
18 g. tinned or enamelled copper wire is used spaced one
diameter 6f the wire. Place the aerial coupling winding
in. below using 3 turns of 2z to 30 g. enamelled copper
wire side by side. For the oscillator coil grid winding
use 4% turns 18 g. tinned. or enamelled copper wire
spaccd one diameter of the wire as before. The reaction
winding may have to be wound over the oscillator grid
winding, it depends on the frequency changer valve.
Use 4} turns of 20-24 g. enamelled copper wire. If the
oscillator is driven too hard a sort of motor-boating or
squegger cffect may take place at the H.F. end of the

‘band, in this case a small portion of the reaction winding

will have to be removed as determined by experiment.
Use trimmers of 30 ppfd. (maximum) for both aerial
and oscillator coils, and a fixed mica condcnser of
.oosmfd. for-the oscillator padding condenser.

Tune in a signal around 20 metres or signal from the
test oscillator and set the trimmers for maximum
output using the lowest capacity peak for the oscillator
trimmer, for the rest of ghe matching process leave the
oscillator trimmer alone. Now tune to around 4o metres
(if signal comes in at two places the onc that requires
the least tuning condenser capacity is the correct one),
and adjust the aerial trimmer. If the trimmer capacity
has to be increased to obtain a peak signal then the
aerial coil inductance is too low, so gently move the
turns a little closer togcther and then go back to 20
tetres and adjust the trimmer for peak output.

But if on going up to 40 mgtres the aerial trimmer
has to be decreased in capacity the aerial co#t inductance
is too high, soincrease the spacing of the aerial grid
turns slightly and go back to 20 metres and again
adjust the aerial trimmer.

After going back and forward about half a dozen
times the coils will match fairly well all over the band.

Of course, adjustments to the inductance of the coil
in this manner must be carried out very delicately.

All coils when matched should have a thin coating of
shellac to prevent turns moving.

The table shows some coil details. An improvement
can be made to the aerial coils by using Litz wire for
the grid winding. 1.F. transformers are described in
the book * Coils, Chokes and Transformers.”

COIL TABLE (See Fig.7)

Aerial and H.F. Transformers ||

Oscillator Coils
~_Grid | Reaction
Winding ‘Winding |

Grid
Winding ]Pn'mary }
[

M.W.| 100 turns | 30 turns |

pad 80 turns | 80 turns
30-32g. 36-40g. || .0005 30-36g. 36-40g. |
| enam. enpam, enawm, I enam,
t
L.W. ‘400 turnspile- 100 turns || pad 250 turns 150 tums]
wound 36g. | 36-40g. || .0003 | pile-wound | 1 slot
enam. 3 slots| enam. 3 slots ‘ 36-40g.
{ 1 slot 36g. enam. | enam.
S.W. | 16-30metres| 3 turus | pad | 4% turns | 4] turns
5 turns 18g. | 22-30g. .005 | 13g. enam. | 20-24g.
t.cav, enam. fixed | or tinned enanl, f
or enam. | mica | copper wire
spaced one spaced one I

diameter wire i !diameter wiral

| ~ Oscillator coils will have to be modified as explained in text. r

¢ Cincpac”

“CINCPAC,” a dramatic feature programme, broads

cast on November 28th, was prepared with the
co-operation of the U.S. Navy. It was onc of a sporadic
series produced by the B.B.C. in the U.S.A., and intended
to present wartime America to British listeners. Other
programmes have shown the Marines, the Seabees, the
Navy and others at work in the Pacific.

The 'word ‘‘ Cincpac ” means nothing to most of us in
Britain ; to the American Navy it means Commander-
in-Chief, Pacific, or, in other words, Admiral Chester W,
Nimitz himself, the man responsible for so many things
that take place in the Pacific Ocean, from commissioning:
a P.T. boat to giving a task force its sailing orders.

The show told thc story behind Cincpac, how it was. |

able to supply the Fifth Fleet away from base andi
enabled task forces to provide continuous air cover:
over Saipan for more than 40 days away from base.,
The capture of Saipan and the destruction of the
Japanese left on the island were vividly dramatised.

The programme presented ra picture of America,
from its East Texas oilfields to its farms, and of the.
Navy in Dbattle and at work, showing how Cincpac,
unites these two into an enormous and powerful wan
machine.

“Cincpac” was written by Merrill Denison, with.
music composed and conducted by Victor Bay. The!
programme was produced by an Englishman, Roy
Lockwood, of the B.B.C. in America.



82

PRACTICAL WIRELESS

January, 1945

- Impressions on the Wax

Review of the Latest

H.M.V.

N the fatest H.M.V. releases, there are four records in
the D.B. 12in. series which call for special mention.
Two of them are devoted to the world-famed violinist

Yehudi Menuhin, and two to the N.B.C. Symphony
Orchestra, These names alone should be sufficient to
warrant the recordings making a wide appeal, but when
they are linked with Handel’s ‘ Sonata No. 4 in D,”
and Rimsky Korsakov’s “ Russian Easter Overture,
Op. 36" respectively, there is little doubt that’ they
will eagerly be sought after by the lovers of these two
great masters.  Yehudi Menuhin, accompanied by
Marcel® Gazelle on- the piano, can' be heard giving a
perfect rendering of Handel’s Sonata on H.M.V. DB
6175-76. The work is in four movements, Affettuoso,
Allegro, Larghetto and, finally, Allegro. The first and
third movements are slow and sombre, and although
the second and fourth are naturally of a quicker tempo
and lightct texture, I finished listening to the recording
with a feeling that I have enjoyed Yehudi Menuhin much
more when he has been playing other compositions which
gave him even greater scope for his undoubted mastery®
of his instrument and superb technique. Lovers of
Handel’s music, will, however, enjoy a flawless inter-
pretation of this work by a great arfist ably supported
by Marcel Gazelle.

The second recording, namely, the N.B.C. Sympheny
Orchestra playing Rimsky Korsakov’s * Russian Easter
Overture, Op. 36" is on H.M.V. DB6173-74, and the
recording forms, in m¢ .opinion, one of the outstanding
performances by that orchestra, which, in this instance,
1s conducted by Leopold Stokowski. .

The compositiort calls for the best from all the per-
formers concerned, and when 1 say that the performance
is wonderful, I mean that no one was found lacking in
skill and complete understanding of this great work.
It is far too comprehensive for me to attempt to analyse
it, therefore I strongly recommend it for your hearing.

There is a delightful record by Heddle Nash—Tenor—
this month, its number being H.M.V. C3409. He sings,
accompanied by the Liverpool Philharmonic Orchestra,
conducted by Dr. Malcolm Sargent, * In Memory I Lie
‘Beneath The Palms and Dream of Love,” from Act 1
of ““ The Pearl Fishers ” by Bizet, and ** Spirit So Fair ”
from Act IV of ““ La Favorita,” by Donizetti. I recom-
mend this record for the vocal section of your library.

Coming to the 1oin. series, I open these with another
vocal, but in this instance, somewhat lighter. The
record is H.M.VV. BD1ogo on which Ann Stephens has
recorded those two jolly little pieces * Teddy Bear’s
Picnic’ and Gourley’s “ Dicky, Bird Hop,” a number
ideal for driving away the blues.

On the dance side, I recommend * Till Stars Forget
To Shine ” and “ Too-Ra-Lgo-Ra-Loo-Ral, That’s An
Irish Lullaby,” a fox trot and waltz respectively by
Joe Loss and his Orchestra on H.M.V. BD 5862.

“Time On My Hands,” fox trot, and * Chloe ” are
two good numbers by Eric Winstone and his Band
on H.M.V. BD5863, while those fans of Tommy Dorsey
and his Orchestra will thoroughly enjoy the two pieces
they play on H.M.V. BD5864, namely, ““ I Never Knew ”’
and “ Blue Skies ” both fox tiots.

Columbia ¢
O those who enjoy perfect pianoforte performances,
I say “ Make a note of Columbia DX1167-68 and
69.” These are the numbers of three 12in. records on
whiici Dennis Matthews (pianoforte) and the Liverpool
Phitharmonic Orchestra, conducted by George Welden,
have recorded Mozart’s “ Concerto In A Major '’ K488.
The work is in three movements : Allegro, Adagio and
Allegro assai, and it occupies the six sides of the three
records. The performance by Dennis Matthews, -and
the Orchestra, is as delightful as it is perfect.

Gramophone Records

In the z0in. series, I recommend Columbia DB2155
which is a recording by Albert Sandler and his Palm
Court Orchestra, playing “ Geisha Selection’ Part 1
and 2. This brings back warm memories of that’
delightful musical play, as the selection includes most
of the well-known numbers. A fine record. Kathleen
Ferrier —Contralto —gives an' exceptionally good
rendering of “ O Praise The Lord ” and “I Will Lay
Me Down In Peace,” on Columbia DBz152, Gerald
Moore being at the piano. A most pleasing voice com-
bined with perfect control and expression.

Bing Crosby enthusiasts will welcome Columbia
DB2153 on which he has recorded * Let’s Spend A Night
At Home ” and “Some Day We Will Meet Again,”
which Bing sings in his usual pleasing manner.

Another vocal is that by Monte Rey on Columbia
FB3o47. He sings “ I'm So In Love” and “ Let Me
Love You Tonight.”

Victor Silvester and his Ballroom Orchestra have
recorded on Columbia FB3063, *“ Too Much In Love ”
—quickstep—and “ Someone Is Thinking Of You” .
a waltz. - A nice record for dancing in strict tempo.

Felix Mendelssohn and his Hawaiian Sercnaders offer
* Serendade to.a Pagan Moon ”” and * Blue Bihamas ”’
which they present in good style. 1

Parlophone

RICHARD TAUBER has made a fine record this
month. He sings, with orchestra, “ I'll See You

Again” and that old favourite ‘ Maire, My Girl”’ on

Parlophone RO20533. His voice seems richer, and the

cxpression and technique he puts into these songs reveals

his great versatility.

Geraldo and his Orchestra offer two good fox trots
on Parlophone Fz043, they are * The First Few Days”
and “ Milkman, Keep Those Bottles Quiet.” * Tin Pan
Alley Medley No. 65 " is on Parlophone F2042, and it is
played, as wusual, by Ivor Moreton and Dave Kaye.
A nice selection of popular numbers.

Harry Parry and his Radio Sextet, have recorded
for No. 49 and so of The 1944 Super Rhythm-style
Series, ‘‘ Parry Party” and “ Gone with the Wind,”
Parlophone Rz950.

Regal i

I HAVE only one Regal this month, but it is am
exceptionally good one in its particular class, by

which I mean organ recordings. Its number is Rega!

MR3742, and it consists of “ Finlandia,” that fine work

by Sibelius,- played by Reginald Dixon at the organ.
I recommend this.

THREE NEW VEST-POCKET BOOKS !

WIRE AND WIRE GAUGES

By F. J. CAMM 3/6 or by post 3/9

NEWNES ENGINEER’S
POCKET BOOK

By F. J. CAMM 7/6 or by post 8f-

MATHEMATICAL TABLES
& FORMULZE
By F. J. CAMM 3/6 or by post 39

* Obtainable from ail booksellers, or by post from
George Newnes, Ltd. (Book Dept.), Tower
House, Southampton Street, ‘- London, W.C.2
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GALPINS

ELECTRICAL STORES
“ FAIRVIEW,”
'LONDON RD., WROTHAM, KENT.

TERMS CASH with ORDER. -
No C.0.D. -

Regrct no Orders can be accepted from Eire
or Northern Ireland.

ELECTRIC LIGHT CHECK METERS,
first-class condition, electrically guar-
anteed, for A.C. mains 2007250 volts 50 cy.
1 phase 5 amps. load, 11/- each.

3 WATT WIRE END Resistances, new
and vnused, assorted sizes (our assort-
ment), 5/6 per doz., post free.

SOLI2 BRASS LAMPS (wing type), one-
hole monnting, fitted double contact,
gmall B.C. helder amd 12-volt 16 wwbt
bulb, 4/-.

3/16in. dia., a
pair mounted on spring blades, also two
high quality pure silver contac! ots 3/16in.
dia. ., also mounted on spring blades fit for
heavy duty, new and unused;. there is
enough base to remove for other work.
Price the set of four contacts, 4/~ post
free.

ROTARY CONVERTER, 50v. D.C. input
A.C. output 75 volts at 75 milliamps., in
first-class condition, 30/- eéach, carriage
paid.
NMOVING COIL AMPMETER,
0-350 amps.,
Price 70/-. :
AUTO TRANSFORMERS, step up oOr
down, tapped 0-110-200-220-240 ; 1,000
watts, £5.
METAL RECTIFIERS, size 5 X 4} x 41in.
not Westinghouse, output 100 volts at
500 m/A., price 32/6 ; ditto 5lin. X 2in., not
\\est,mghouse ontput 100 \‘olts at 250
m/A.. price 17,6 ; ditto, output approx.
100 \olts at 50 m/A ., hrice 10/-,
POWER TRANSFORMER, 5 k.W. double
wound, 400 volts and 220 -volts-to 110
velts, 50 eycle single phase. Price £25.
MOVING COIL VOLTMETER, 2lin. dla,,
tlash mounting, dual range, reading 0-25
and 0-%50v. external resistance (supplied)
is used for 200v Tange, F.8.D., 5 m/A
Price 55/-. ¥
MOVING COIL AMPMETER hy [amous
maker, 2in. dia., flush mounting, reading
0-10 amp., F.S. 1) 20 m/A. Price 27/6.
AMPLIFIER COMPONENTS from dis-
wmantled American 10 and 20 watt ampli-
fiers, all nietal cased and compound filled.
INPUT TRANSFORMERSgratio 12 to 1,
centre tapped. Price 15/-.
INTER-STAGE TRANSFORMERS,
3 to 1, centre tapped. Price 7;6.
P.P. OUTPUT TRANSFORMERS, ratio
6.2 to 1, centre tapped. Price 190/-.
POWER TRANSFORMERS. Pri. 95/100 v.
Sec. 260-0-260 at 80 /A, also 5 v. at
3 amp. Price 12/6.
POWER TRANSFORMER, Pri.95/100v.;
Sce. 600-0-600 at 250 m/A. ; 140 v. ab
400 mjA. and 7} v. at 4 amps. twice.
Price 25/-.
AUD!Q FILTER, comprising 43 MH choke
a;ld 8 mf. condenser, 350 v. working. Price
/6.
MOVING COIL AND M.I. METERS,
FOR FULL DETAILS OF ABOVE AND
OTHER GOODS, SEND FOR LIST,
COST 24d.

reading
tin, dia., switchboanl type.

INDICATOR SCALES
Circular calibrated dials, 1%” dia., engraved
black on white ivorine, 3” central hole for
volume controls, etc. Available markings :

Yolume Mic. Gain Rass
R.F. Gain Treble
i.F. Gain Tone Gram, Volume

Complete with pointer knob...each 1 @

TRANSFORMERS, ETC.

Pentode output transformer, 7,000

€0 2 OIS I, ot B - gose iz = + each 8 6
Smoothing Chokes, 20H 120mA ...... 12 6
o " H 50mA (Mini-

ature) ......... 6 0

COIL FORMERS
Eddystone type 6-pin Formers, 8 ribs,
outside dia. |}
(Winding data for coils available on

request.)
6-pin chassis coil socket............... 1 9
Ceramic 5”7 by 2%” dia. low loss,
grooved for 26 turns.........oveeneciens 50

ratio’|

MORSE KEYS
Special. American pattern metal
stream-lined keys well balanced,
suitable for practice or low power
operating
(Price reduction on quantities for
schools, etc.)

. PUBLICATIONS
Televnsxon To-day and To-morrow
{Moseley & Chapple)
Radio Inside Out (Rose). B
Radio Simplified (Clarricoates) ...... 4
Radio Interference Suppression (In-

L V) B e e e, B o B 5
Modern Radio Commumcznon (Rey-
ner), Yols. | and 2
Keep it Going (Murphy)...............
Radio Servicing Simplified (Avoy...... 4
Rad)lo Laboratory Handbook (Scrog- -
1) S0 o il e B 3 o 2B e 2
Frequency Modulation (Sturley)...... 2
First Course in Wireless (Decibef)... 4
Foundations of Wireless (Sowerby) 7
Introduction to Valves (Henderson) 5§
é
(1]
2
7

Introducing Radio Receiver Servncmg
(Squire)

Thermionic
Receivers (Witts)
Complete Morse Instructor (
Wireless Servicing Manual (Cockmg)

METERS

21" Flush nveters, high-grade move-
ments, calibrated VOLTS, milliamps
and ohms. Complete with kit of 5
resistors and wire wound ohms
ad|uster to make up multi-range
instruments 0/5000 OHMS 013, 0l30
0160, 01150, 0/300 VOLTS and 016 mA’

Price £3 12 6
0/l Milliammeters, calibrated scafe
0 to | mA and 0 to 50,000 ohms,
£2 17s. 6d. (to callers). By post £2 18 6

WEBB’S RADIO, 14, Soho St., OxfordSt.
London, W.1. Telephone 5 Gerrard 2089
Note our revised SHOP HOURS :—
Qa.m, to 4 p.m. Sats.

OO © OO0 OO © oo

IO a.m.
" to 12 noon-

—ELECTRADIX=

MOTORS. A.C.
motors for 2001250
volt mains, new,
1,425 revs., en=
closed type,2 H.P.,
and 1 H.P. Qulck.
delivery from
s limited stock.
MOTORS, I/5th H.P. and 1 H.P. D.C.
Motors, enclosed, silent, 220 to 250 volts,
1,500 revs., double end lin. shaft.  First
grade make. Guaranteed, [I5th H.P.,
£3 10s. each ; } H.P, £4 each. All carrlage
paid England and Wales.
SPECIAL DYNAMO BARGAIN. G.E.C.
Double-current Dynamos, 6 volts and
600 volts, ball-bearings, 17lb., as new,
3718, packing and carriage paid. Refund 5/«
on returned cases.
MOTOR PUMPS. We can give imme-
diate delivery of the famous Stuart Turner,
12-volt D.C. motor pumps ;- 120 galls. per
hour, 84i-. Same type rut for A.C. mains,
136/-. Pumps only : R type twin-piston
rotary for } h.p. motor drive, £3 5s, 0d.
Aquarium aerators, £5.
BUTTON MICROPHONES
SOUND TRANSMITTER UNITS. A
marvel of acoustic engineering design, as
used by G.P.O. For amplification and
detection of sound for all purposes.
EVERY BUTTON TRANSMITTER .
WE SUPPLY IS GUARANTEED
The Uin. dia. brass
body forms the granule
chamber and the dia-
phragm is thin mica.
With only a pocket
battery 4} volts and a
high-ratio transformer,
speech can be trans-
mitted to receiver,
PRICE ONLY 2/6
(Postage, etc., 6d.)
High-ratio Transformer and instructions, 416,
INVISIBLE RAY CONTROL. Raycraft
set with selenium bridge, 10,000 ohm
tele-type Relay, fittings and booklet, 42/-.
FIXED CONDENSERS. 2 mfd., 250
volts smoothers, meta! case, G.P.O., 2/6.
Dubilier & T,C.C., .25 mf, 230 volts, 2l

H.T. Mica 4,000 V0|ts, 25 mf 10/-. 2,000
volts, | mf.,, 10/6. B.l. oil-filled, 6,000
volts, | mf., 35/-. 4,000 volts 2 mf., 45/-,
CONDENSERS. Ultra

Short VWave variable air

condensets. 16 m.mfd.

Y Trofitul insulation ball»

Il bearings. Surplus to a
Govt, contract and new,

G.P.O.LAB. SWITCHES, D.P. reversing,
for model control, motors and test work,

7i6.
SMALL SWITCHGEAR. Rotary
Instruments Switches, 7-way by Rl

ebonite panel, 7 studs on teak bax, 716 only.
Low voitage Switchgear. Lucas 8-way
Aero enclosed change-over and _fuses.
R.A.F. surpius, 3/6. 6-way R.A.F. push-
button, 2/9.. G.P.O. single clo, T16." 3-way
rocker switches, 316.  Automatic Circuic
Breakers, 10 amps. upwards, open of
ironclad, triple pole, thermal trip, from
25/-. Battery cut-outs and Remote control
D.C. contactors /12 volts 8 amps., type L,
1016. 10 volts, 240 votrs and 230 volts,
10 to 40 amps., 35/-.

RHEOSTAT Panei one-hole ETNA 0 to
{ ohm 3 amp., with pilot bulb, 3J-. Pitkin
circular fab., 8in. mahog. bazse, glass front,
50 ohms 2 amps., 35/-. Larger Rheos, in
stock.

Please include postage for mail orders.

ELEGTRADIX RADIOS,

214, QUEENSTOWN RlOAD,~
BATTERSEA, LONDON, S.Ws8

e Telephone MACaulay 2159 e
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' Open to Discussion

The Editor does pot necessarily agree with the opinions expressed by his correspondents.

All letters must

be accompanied by the name and address of the sender (not mecessarily for publication).

St. Pancras Radio Society

Q;IR,——May we once more encroach on your kindness
&7 Dy asking you to be good enough to make mention
in your columns the fact that the society’s classes have
re-commenced, and new members are welcome to join
at once.

Allinquiries should be addressed to The Hon. Secretary,
Mr. S. Barnctt, 6, Anson Road, N.W.2.

We should like to take this opportunity to thank you
for past and present faveurs—S. BARNETT.

The " Home Service” Engineer
TR,—1 wisli to write this letter in defence of the many
radio hams who have done their fellow radio
.listeners a good turn by scrvicing their radio receivers,
very often at the cost of the replacement parts only.
Now, month after month there are letters in P.W.,
mostly from the radio trade, demanding that only
people with a shop shall be allowed to service radio sets
for other people, as most people who offer to service sets,
unless they have a shop, arc rogues, and know nothing
about the trade. Now I should like to point out that
having a radio shop that sells complete radio sets, does
not make the owner a radio engineer, and although most
radio dealers arc honest men, I have met many that
-are not. 1 see lately that the radio trade is more or less
demanding that only those licensed by the trade should
be allowed to service listener’s receivers. I should like
to point out that very many radio tradets emploved
-servicemen in peace time, but as a large. number of thesc
are in the Fgrces, many people are very gratefu! to any-
body who is able to service their regeivers for them.
I quite agree that there are a number of rogues who are
making a good thing out of the shortage of skilled
servicemen, but you will find them in nearly every trade.
In pre-war days there were over 2,000 members of the
R.S.G.B., a great many of them licensed radio hams,
and all with a fairly good knowledge of radio. Many of
these: are in the Forces, but mary remain at home on
some important work to help their country, and often
. give up some of their leisure time in helping other people
who do not happen to share their radio knowledge, and
it is in defepce of these, that 1 say to the radio trade:
\Make sure tfiat all your own members aré hLonest and
competent before you talk of licensing radio servicing,
and condemning outsiders as rognes.—DoUG. STEWARD
(2zHAB) (Hemel Hempstead).

- Secrion Through Side

of Case and RU. Base

Wood < Thick
\,

4“./

Nur and Bole

Strut -2—""Wide

River/ ”v'v‘ =

3’ Wide

-makes it easy to attach.

Resr for RU.

- Experiences with a Supergen
SIR,—On Saturday, October 28th, I made the single
valve regenerative receiver described in PrAcTICAL

WireLEss dated May, 1943. It is my first short-wave
set, and it works well. 1 am using Mazda HLz for the
valve and home-made coils. -

The following is my log from Sunday, October 29th,
to Thursday, November znd. CBS New York, 19.6
metres, call sign WCBX. CBS New York, 16.8 metres,
call sign WCBN. General Electric Station, Schenectady,
19.7 metres, call sign WGEA. Eerlin, Germany, 3T
metrc band. The voice of the Italian Social Republic;
35 and 45 metres. Germany, 47.6 metres. The B.B.C.

orth American Service (I would like to Lknow thce¥
call sign and wavelength of this station). Radio Brazza-
ville, 24 metres, call sign FZI. Schenectady, 25.3 metres.
callsign WGEX. Boston, 25.45 metzes, call sign WRUL.
CBS New York on the 16, Ig9, 25 metre band, call signs
WRNA, WRNI, WRNX. General Forces piogramme,
American Station in Europe. B.B.C. African Service,
The British Mediterranean station (wavelength and call
sign unknown for last two). The American controlled
Algziers radio, 3r metre band; and WKIG, Western,
Mass., wavelength unknown. Hoping this information
may be of interest to other readers.—I. ARMSTRONG
(Cheshire).

Pick-up for Portable Gramophone
IR,—With reference to the mecthod of fitting a pick-
up to a portable gramophone, given by Northern.
Reader, I have recently fitted one to a Columbia
Portable: The method I adopted was to fit a portable
base for the P.U. outside the case and attached to one
side with two 4BA screws and milled edged nuts, which
It can be removed comiplete
with P.U. and does not interfere with the gramophone
in any way. 1 also fitted a rest for the P.U. when
changing the records; this can probably remain a
permanent fitting inside the case.
The position and height of the base is determined
by the length and height of the P.U.—E. W. BuLi
(Southseca).

An Open Lletter to the BB.C.
IR,—With refercnce to the many complaints already

received by vou, on the distorted reception of B.B.C.
Transmissions on the Home and Forces wavelength

PU | =

Position of
Tone Arm

Method of fitting pick-up to portable gramophone. E. W. BuB (Southsea).
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‘(Allied Forces excepted) in the south of England, I would

refer you to PracticaL WIRELESS, the issues as given
below: December, 1913, spage 4o0; March, 1944, page
173, {)rll 1944, page 216 ; August 1944, pPage 393.
feel quite sure coples of this pubhc'ltlon were

srrpphed to you in respect of the complaints. From a
perusal of the excuses offered from time to _time for
bad reception in this area, they are as follows :—

(a) Assistance to enemy

(b) Mush areas.

(¢) If good reception in south of England, bad reception

-elsewhere.

With regard to (a) and (b). Sufely this can no longer
hold good in view of the existing military situation.
Radio Paris gives a good signal, so is not worried with
(a) and (b).

With regard to {c). The remarks of your Mr. Burton
are most interesting in his reply to Mr. Field in the issue
of PracticaL WireLEss® of March, 1944, wherein he
states this bad transmission can be cured, but on]y
at the expense of other listeners.

In view of the fact that the south of England have
suffered the awful noises coming from your Studios for
the past two years, how about giving the * others”
a chance to enjoy it; as we have had our fill.

The old story of screens and vertical aerials makes no
difference; all frequencies are hopeless after darlkness
has set in.

The Allied Forces wavelength is perfect, so why
cannot the general public who foot the Dill be considered.
ZL..H. BuckiLEy (Poole).

Converting Battery Set to Mains Operation

IR,—1 had a battery receiver which I wanted converted
to mains. So instead of going to the shop and buving

two A.C. valves, I disconnected the filament wires
from the valves on the set and wired them in series and
hd
[
== —_——
HI+
~apemand

Batrery Valves

Cireuit of Mr. Wood’s Conversion.

connected them to the heater winding of the trans-
former as the winding was 4 volts and the valves were
2 valts each, and in series, the voltage was perfect.
You will see what I mean by my circuit above.
The set works quite well.—J. M. T. Woobn (Enficld).

Has Esperanto any Advanfages?

IR,—I am an old reader of “ P.W.,”” which has been
my only contact with radio affairs since 1939. Like
other readera, I am looI\mg forward to the days when
we can continue our activities with DX as in pre-1940

'No doubt before the war many amateurs who were

-fixed, one moving plate {about ro mmif.}.

"2RO6,

lucky enough tospossess their own DX had contacts with

their brothers in other lands, who could understand our
language. No doubt also many amateurs missed many®
contacts and a great deal of useful information and

pleasure” just because they didn’t know French or

Norwegian and the other fellow didn’t know English.

I am an Esperantist and I wonld like to pomt out
to other radio enthusiasts through the medium of
“P.W.” the advantages of Esperanto for the amateur
transmitter. This international language, Esperanto, has
a technical vocabulary which includes all words used in
radio, even thc modern terms used in television.
Esperanto can be learnt in a fraction of the time required
for languages such as French, German and-8panish, etc.
1 might mention that the- Japanese scientists have been
quick to realise the advantages of Esperanto for technical
and sc1ent1ﬁc purposes.—J. C. D. Syt (Burnley).

Midget Design

IR,—An example of confused inferences is shown in
your November issue by Mr. W. H. Williams
(Ll-mdudno), who criticises the design of the Midget
C./D.C. receiver of Mr. Marshall (Septcmber issue)
entirely without foundation.  To his various assertions
the answers are :

1. Commercial A.C./D.C. Midgets with throw-out
aerials do not malke provision for an earth connec-
-tion ; indzed, they usually forbid the use of same.

2. The’ sign _1_ when appllecl to A.C.ID.C. Midget
circuit - diagrams is construed as mdlcatmg
chassis and no/ true earth unless so indicated by the
letter “ E.”

3. The filament circuit drawn by Mr. Marshall does
stof show a short to earth when switched on, as
there is 7o true earth connected but techmcalh the

earthy cnd of the 606 filament should be shown dir cet

to chassis, with chassis and one side of the mains
made and broken by one polé of the double-pole
Q/F switch,

4. The H.T.— énds of reservoir and smoothing con-
densers decidedly go to chassis, as chassis is HT.

The cathode of Vz isin direct contact with chassis
(H.T.—) where it should be.

6. The screen of V2 has ou it a positive potential via
the output valve’s biasing resistance and therefore
is positive with fespect to its cathode, wiich is at
chassis H.T.— potential.

The assertion (I quote) : ¢ Of course, the simple inser-
tion of a condenser of high working peak voltage cures
all the faults indicated ”’ (cnd of quot'mon) s, to put
it mildly, somewhat misinformed and irrelevant.—
R. SkeLToN (London).

w

IR,—I give my cxpenences with a small S.W. receiver.
Mv sot started as the Economy 3 DX,” but the
H.F. stage proved unsatisfactory (the \7 M. fet. T used
was over 1o vears old). I cut it'out and rebuilt the set
as a two-valver (as circuit). All components except the
six-pin coils and the output tetrode were ‘scrap—the
tuning condenser was a .ooo3 mjnus half of its plates,
the b"mdspre'ld was a .ooors diff. reaction condenser
with one lot of fixed plates removed and now has one
From July
31st T have logged ahout 25 U.S. stations and about
30 others, all north of the Equator except Shonan and
Botavia on the 19 m.b. I have QSL’d WMDBr and
received a letter and a 12-page schedule of programmes
for all New York stations up to September.30th, but
as the letter arrived on October 2nd this was not a
great deal of good! I aiso received a veri. from WBOS8
and have sent reports to various other stations, including
PRL8 (Radia Nacional Rio de Janiero) and WNGL
{Puerto Rico). I have picked up war correspondents
calling from Rome on about 15.30 m/e. (19.5 m.); (I
p'cl\ed up Donald Coe’s report of the Caruso trial, which
was very interesting), and wondered if this station was
which is scheduled on 15.300 m/c. Another
pomt—I wonder if British propagand"l comes up to
the * thrillers” put over on Radio Metropole
{25.88 m., 11.6 m/c.).—R. T. AusrLIN (Bath).

3
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F 1
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Mr. Amblir’s Circuit.

Automatic Speed Control

IR,—Myself and my friends here read with great
interest tife letter of Mr. L. Warner, regarding

A.S.C.. We should like to point out, however, that the
use of wave-guides, etc., does not actually speed up the
transinission, but merely delays part of it and then lets
the whole thmg out at once, thus giving the impression
that the tragsmission is faster. Whereas this device
might be of great help to your reader, who wishes~to
hear the ‘“News at dictation speed ”’ at the normial
speed, I'm afraid that it still doesn’t help us down here
in our search for a circuit to speed up the transmission,
so that we can hear the football results on Frlday
evening! Can any of your readers help us, please ?—
A. H. GREEN (Stony Stratford).

[We- are_aslonished that readers are faking A.S.C.
seriously.—ED.]

Radio Shonan, Etc.
&QIR,—With regard to M. Goldberger s inquiry, Radio
3" Shonan is at Singapore. I have only heard the
«station once, about a year ago, when it was announced
as *“ Radio Shonan—iormerlv Singapore.” I heard
news in English until 22.30 B.S.T.

The station referred to by W. H. Borland has also
been heard on medmm waves on about 220 m. It
appears to be part of 4 B.B.C. service since transmissions
are often followed by the drum-V sign and “ Ici Londres.”
The following announcement - heard recently and
addressed to Romo may be of interest :

“ In future we shall be using a frequency of 7,205 Kc/fs
except for the period between 19.00 and z0.00 G.M.T.,
when we shall be on 6,050 Kcfs.”

Some of your readers may be able to give some
information about “ The ‘British. Mediterrancan Station,
the Voice of the United Nations,” in the 49 m. band.

Stations heard recently which I have not seen men-
tioned are ZNR, Aden, Arabla on 24.76 m., and PRLS,
Rio de Janeiro, Brazﬂ on 25. 6 m. ZNRis usually R7,
and PRLS, which broadcasts in English from 20.30 to
21.15 BST, varies from Rz to Ry.

Wishing your excellent paper every success, I remain,
Yours faithfully.—G. Hinegst (Rainham).

Post-war, Programmes

IR,—I think it is about time some of us got down to
the business of discussing what type of broadcasting
and programmes we would like in the post-war days.

So far the B.B.C. has stated that the Regional
Broadcasting will be resumed. Another idéa set up by
them is to have a row of buttons. By pressing button A
we will hear some programmes of culture content—a
Sibelius symphony, a .Haydn quartet, a Sheridan play,
the Brains Trust, ctc. Bufton B gives us Variety, Music
Hall, Dance Bands, Boxing and Racing. There are
things to be said in favour of these ideas, and others
against, and that is what I want to get at. We radio
amateurs who have listened to stations and programmes
from all round the world, should have a good idea of
what we want to hear. I would like to see a discussion
group started on post-war broadcasting, either through
the medium of Pracricar WIRELESs dr by letters to
each other, and sending in repmts to be published. in
PRAcncu, WIRELESS.

If we get a group started there are a great many
things we could discuss. So 1 invite other radio amateurs
to write to me as soon as possible, and see what we can
arrange.—GEORGE A. Lockie (Kelso}.

Service Engineers

IR,—PracTIcAL WIRELESS is always good—some.

times better than at others. November issuc is

very good, and I am pleased indeed at the interest
PracTicaL WIRELESS is taking in service engineers.

I'm not a service engineer, though it is my intention
to become one. Experimenting with, and designing sets
{not too complex) has been my hobby for some twelve
years, the last five of them spent in the Army, during
which time I have managed to get a good groundingin
servicing Service sets.

But when one reads letters like thosce frow our friends
F. J. Grant and P. D. Vickers, it makes one wonder if
this radio business is really \\'orth while.

Perhaps the answer is in November’s ‘' Comments of
the Month.” It certainly made pleasant reading to me,
and I should think to a lot of people like me—W.
CaMERON (Newmarket).
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CLASSIFIED ADVERTISEMENTS

LITERATURE, MAPS, ctc.

RADIO SOCIETY OF GREAT BRITAIN
invites all keen experimenters to apply
for membership. Current issue ** R.S.G.B.
Bulletin ” and details., ¥- below.

AMATEUR RADIO HANDBOOK (300
pages), paper cover, 4!— ; cloth, 8/6. Radio
Handbook Suppxement (140 pages), paper
cover, 219 ; cloth, 5-.—R.S.G.B., 28-30
Little Rus:.ell Street, London, W.C.1.

Street, London, W.1.

MORSE & S.W. EQUIPMENT

MORSE Practice Squipment for class-room
or individual tuition. Keys, audio oscilla-
tors for both battery or main operation.—
Webb’s Radio, 14, Soho Street, London, W.1
Phone : Gerrard 2089,

“H.A.C.” Short-wave Recelvers. Famous
for over ten years. Improved one-valve
model now avgjlable. Complete kit of
components, accessories, with full in-
structions only 16/-, postag i
assembled in one hour.
catalogue.—A. L. Bacchus, 109, Hartington
Road, London, S.W.8.

RECEIVERS & COMPONENTS

RADIO CIWASSIS -S43 battery sets.
M.W. only, complete set of parts, including
chassis, 3 valves, -8in, speaker, circuit, very
selective, £5 10¢.
Radio tuning umts add to any amplifier
4 0r 6.3 volt valves (state which),1R.F./Det.,
complete kit, £3 ; 2 R.F./Det. with A.V.C..
£4 7s. 6. _Any above, assembled, £] extra.
COILS '“M.W. acriai or H.F., 2in x lin,,
5/- pair ; super , uvality litz wav&wound
/8 pmr dual wave with reaction, 10/6
pair ; suitable H.F, chokes, 1/6 reduction
dozen coils, circuits on est.  Small
. 2-gangs, 12/6 ; doublb trimmers to
suit, 16. Cash or C.0.D. S.AE. with
enqulrlesp lease. —BM/ZDDF, London.W.C.1,
B.A, thread screws and nuts, one gross
assorted useful sizes, 2/6;: ditto, brass
washers, 1/6 gross. Fibre washers. 1/6
gross ; assorted solder tags, 2/- gross;
assorted small eyelets and rivets, 1/3 gross.
Rubber-covered stranded copper wire, 1d.
yard ; heavier quality, 1l!d. yard ; very
heavy quahty. 2id. vard ; ideal for ear the,
aerials; etc Tnne copper connecting
wire, 20ft. coil, 6d. ; ditto, rubber covered,
10ft. coil, 6d Finest quality resin- cored
solder, #lb., 2/-. Wood’'s metal stick, 24in.
by #n,, 1/-." Cotton covered copper instru-
ment wire, $b. reels, 18, 20, 22, 24 auges,
1/6 ; 26 gauge, 1/9 30 gauge 2/-: gauge
double sjlk “dive 0z. reel, 2/-
silk covered, 2 oz ' 1/9 36 ditto, 1I9
Sensitive permanent detectors, Telluriam-
zincite combination, complete on base,
guaranteed efficient. 2/6 ; reliable crystal
with sflver cat’s whisker, €. Reconditioned
eadphones, complete, 4,000 ohms, 12/6.
All postage extra.-~Post Radio Supplxes
33. Bourne Gardens, London, E.4.

RADIO SPARES. Line Cord, .3 amp.
Appmximately 60 ohms per ft, 3-way, 4.11
per yd.; 2-way, 4/- per yd. 2-gang Con-
densers. Midget Coils, 6:6 per pair. v/
Controls (all values). with switch, 4/9 each ;
less switch, 3/9 each. Solon Soldéring Irons
(Pencil Bit), 13/6 each
Blggvst Stock of Radio Valves in Eng—
land. Let us Have Your Enquir
Rothermel (Crystal) Pick-ups, 53/14/-
‘and £3/18/9. Celestion P.M, peakers.
6lin. Multi-Ratio Trans, £1/8'6; 8in.
(icindensers 8 mfd.,

W/Trans., 21/4/6
4 mfd., 01, etc., etc. Mains Transformers,
4v. and 6v., £1/7/6. Valve Holders. All
Types in Stock. - Portable Accumulat;o
Celluloid, 2 volt., 17:6 and 18/6.' Glass
Accumulagors, 45 amp., 14/6. Resistances
and Condensers, AIl' Types in Stock.
Strictly Cash with Order.—Matt Radio
Service, 152, Richmond Road, Kingston-
on-Thames. (KIN, 4881.)

REWINDS. Any make of mains trans-
former re-wound for 126 and returned to
you within 7 days as good as new. Send
your old transformer complete. We invite
your enquiries for any other coxl \vmdmg -=
Morgan, Dawes & Co., Ltd., 18, Crescent
Street, Weymouth

“ PRACTICAL WIRELESS ” Editions
wanted, from June. 1943, to date.—Write,
Daybell, Market Place, Newark.

LONDON CENTRAL
RADIO STORES

EXTE\SION SPEAKERS
G.E.C in highly polished cabi.nets
Beautiful job, brand new. 78/6.

MAINS TRANSFORMERS. Spec‘al
offer Ex Govt., made by Philips, A.C.
wgut 100/250v.  Screened primary, 300-0-
80 m.a., approx. 6.3v., 12.5v, Highly
impregnated. Colour coded i to
facilitate wiring. To clear, 25/6 each.
Also heavy duty type. Input 200—250

AC. 350~0-350v.. 12 ma 4v. 2a.,
6.3v. 4a., with 4 v. winding for Cathode
Tube. Weight 11 Ibs., 33)8. Also special
line newéyavmaﬂlufacmred 800-0-300v. at

put 350-0-350v, 150 m.a., 4v.
4v, Bloa 4v. 3-4a., 25v. }-1a., 45/~

PUSH BUTTON UNITS., Complete with
12 buttons and escutcheon, 8/6. 8 button

t with knobs and mains switch, rated
125v. at .3 amp. and 250v. at 1 amp., 5/6.

SOLDERING m()‘\s Electric, 200-250v.,
85-75 watts, 12/6.

ELECTRO-\IAGNFTIC COUN’I’ERS Ex
G®.0. 500 ohm coil counting to 9,999,
operated from 25-50v. D.C., /- each.

CHASSIS. Beautifully chronuum lated,
highly polished mirror finish. 18%in. x 12§m
X 3in. Drilled for 14 valves, chokes trans-
former, etc., 27/6.

HIGII VOLTAGE TRANSFORMERS.
Ex-Baird, 6,000v. a;;px‘o\: . fitted with porce-
lain insulated terminals. 33in, x 63in. x 34in.,
20/-. 4,000v., 4in. x 3#in. x 3iin., 10/6.

TUNING CONDENSERS. 3 gang .0005
mfd. without trimmers, designed for motor
drive. With large diameter driving disc and
reduction gear, adaptable for slow motion
manual drive, 13/8.

YAXLEY TYPE W C SWITCHES. 2n.
spindles, 4-way, 3-bank, with shielded osc,
section, 6/3 : 5—way, 6-bank, with 3 screened
sections, ns . 3-way, 3—ba.nk without
shields, 4/6.

OAK SWITCHES. 2iin. spindle, complete
with knob. 4-way, 2-bank, wmh connecting
block, 4/- ; 4-way, 2-bank, 3

P.M. SPEAKERS. Goodman‘s 6in., with
Pen. Oggput transformer, 34/6. 8m less

'DROPPING RESISTANCES. Best quality.

750 ohms, .3a., 7/6. 1,0000 hms, .2a., /6 p

TWIN FLEX. Latest plastic covered
White and brown. 4/ doz, yds.

PLATINUM CONTACTS. Double Spring
mounted on ebonite, 1/6.
"MAINS TRANSFORMERS. Two specxa.l
lines of newly manufactured British trans-
formers.  300-0-300v. at 75 ma., 6.3v. 3a.,
v. 23, Also as above, 4v. 4a., 4v. 24, Each
37/8. Post, etc., 1/3 extra.
TWIN SCREENED PICK-UP LEADS,
fitted 2 plugs, 8ft. 6in. long, 2,9.

LARGE CROCODILE CLIPS, 2 x jin.
Powerful spring grip, 9d. each, or 8/- doz.
EX-G.P.0. PLUGS, 1/8.
MAINSBRIDGE tyvpe CONDENSERS.
Metal cased, 500v. wkg., 1 mfd., 2/9. 2mid.,
3,6. 2mid., with insulated terminals, 5/~
NEW POWER AND PENTODE TRANS-
FORMERS, 10/6. Smaller type, 7/6.

PENTODE OUTPUT TRANSFORMERS,
Well-made and efiiclent. Smtgble for small

speakers, Size 1} x 1) x 13in

“ RT.” AERIJAL AND H.F. COILS.
Medium wave. Boxed, with circuit. Per
pair, 10/6.

'gRlM)lERS. Postage stamp 40 m.mfd.,

VIBRATORS. 24 v, 4-pin. Also 12 v. 7-pin,
each 15/-.

VALVE HOLDERS, -Side contact, 1/9.
Mullard octal 9-pin, 9d. each. Celestion
Amphenol International Octal, 1/- each.,
10 6 doz. Int. Octal Base, 8d. each, 7/6 doz.

LONDON CENTRAL RADIO STORES,
32, Liste Street, W.C.2. GER 2959

MIDLAND INSTRUMENT CO,

SLEEVING, 2 mm., 1 yd., 6 colours, 2/6
doz., 24/- gross, 6 gross £6.

RUBBI‘R GROMMETS, 2 slzes ﬁt n.
hole, admit {in. cable. fit }in admit
iin. cable, both 10d. doz., 8-

MEDIUM WAVE COIIS \\ith reaction
circuit, 3/6. Coil Formers, paxolin dia.
1}in. by &in. long, 7d.. 6/~ doz.

TELSEN ILLUMINATED DIS(' DRIVES
boxed with template, less Knob, 2/- 18/-
doz. Battery Bulldog Clips, Bd, 7'~ doz.
WANDER PLUGS AND SPADES.
superior type, equal quantities—red and
t&zck.zzle :dt.)z 24/- gross, Bell Wire, flat

‘CRYSTAL SET DETECTORS, with crystal
and C.W., 2/6. Permanent Detectors. 2/6.
Hertzite ‘Crystal, 9d., Crystal ~

type, consists of A.C. bell, induction coﬂ
an;i 2 mrd conds. in teak wall box, 7'6,
72
Bl{.-\bb TERMINALS, Telephone type
4 B.A., require cleanmg, 1»6 doz., 12/~ gross.
Ditto small. cean 1/-'doz., 10}- gross.
ELECTRO-MAGNETS. 200 ohm and
500 ohm 2/-. Twin 3 ohm magnets, 1/-,
10/- doz. Solenoids with plunger, 60 ohm.
16. ouulp es electro magnets and solenoids
for rewinding. 1:6.
l-:ROURY SWIT(.‘nES latest protected
ttern, 20-amp.. fitted swivel, 66, 60/-
oz. Chattertons Compound 1/- £ 1b.
COUNTERS, superfor typ
peating, easﬂy adagg;;al:;ll% ror coil \\mdmw
MOTORS, superior 12 v., 1
fitted _switch, 30/ G.P.O. type
relays, ohm, twin make, 3/6. Relay
contact springs, single make, 6d., 4 6 doz.
Doaeszﬂc Iron Elements. 200/250 volt, 450
wal '6.
SELECIOR SWIFCH ARMS, laminated

copper, fitted knob and panel brush, 8d.,
:l doz. Studs, 10 for 6.
MORSE BUZZERS, 1,3, 10/- doz. Morse

Keys. 1/-, 9/~ doz. Automatic Keyless Morse
code Sender Kits, with full instructions
for assembly, boxed, 1/8, 12'- doz. Solid
copper Y-section ‘earth rods, 273.
RESISTORS. wire wound N.I., 2! per cenr.
tolerancz 35-50-100-200-400-600 -1,000
2,000 ohms 1/- each set of eight 6/6, 1 amp

fuse 6d.

\lleOl‘llONh lNSF'l‘S latest G.P.O.,
No. 10 type, 2/9. Microphonc transformers

suit above, 2/9. Early pattern micro-

phone insets. 1/

SIEMENS SCHUCKERT meter instrument
motors, operates, from D.C. source, dry
battery, accumulator or rectifier _current.
Will run from sun power with selenium
Voltage less than 1 to 6 volts, current down
t0 2mA. Fitted reduction gbar and counter,
irom which powerful, but slow drive can be -
taken, Very wide range of speed possible by
variable resistor (not fitted). Jewelled
bearing, platinum brus! perm, magnet
field (reversing). Supenor precision job,
5/6. post and packing in all cases 1/- extra.
Rectifier to run above from 3-8 volt trans-
former. 2.6 e:

W, SW TCH BLOCkS. 54 x5t x1,1/6:
dit; Crabtree Lincoln 5 amp.

Large Quantities, small radio and electrical
parts to offer, sample hox, over 40 parts
2/8, post 4d. Large box, over 100 parts, 5/,
post 7d. 100 boxes only, small instrument
precision gears, worms, shafts, collars,
bearings and other mechanism, 7,6. post 7d.
SANGAMO-WESTON 250 “'volt A.C.
synchronuous motors, Self-starting, initial
speed 200 r.p.m. Fitted reduction gear,
drive approx. 12 min.. 1 rev., 22,
WA\’EMASTER S.W. €O
0001, .0002, 4'-, 000015, 3’-. A
bakelite dnelectrlc cond,ensers 0003, 0005,
2’

INSTRUMENT WIRE.—16-20-24-30-35-38
s.w.g. enam., 1.6, 1,9, 2/-, 2/6. 2/9, 3/- per
I°Ib. reel 34 S.w.g. enam.. 9d. 2-0z.
22 s.w.g. D.C.C. W.g. S.
3/61b. 2 s.w.g. S.C.C..1'96-0z reel. Con-
tinuous wire to offer in bulk at reduced
rates S.A.

A BOLTS, fitted nuts, 1 gross assorted,
-i—IS-((z‘iBA , 6/6. Mica sheets, .0025, 2 x 2 in.,
FLIK-O-DISK. volts, current, ohms and
watts calculators. Makes an jdeal Xmas
present, ivorine, 6/6.

Orders over 30 -,, bost free. No C.0.D.
under £3. nquiries and Lists, S.A.E,
MIDLAND lNQ’lR,UVlFNl‘ CO0.. 18,
Ifarhorne Park Road, Birmingham, 17
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CHARLES BRITAIN RADIO (K. H.
Ede) for Radio Components.

SERVICE KITS : See page 43 Dec. issue.
MAINS, -trans ex R.G.D., with fixing feet,
silver finish, 350-0-350 v. 100 mA., 4v. 4a.
4y, 1a., brand new and boxed, 30/-. Midget
TR.F. Coils MW, 5/6 pr., 40pf.-50pf.
Trimmers..4/6 doz. .0003 reaction conds..
»/3 ea. Push-button Units, 12-way. with
escutch. but no knobs, 5/6 ea. Yaxley type
switches, 2-pole 2-way, 2/3 ea. 2-pole 3-way.
and 3-pole 4 way, 3/6. 2-pole &-way 3-bank
with screen, 6/- ea. Philco Switch wafers,

6/- doz.
TUBULAR CONDENSERS. Really good
range : .lmnf. 600v. wkg., 10/- doz, .lmf.
500v. wkg., 8/6 doz. .1 400v. wkg. (small),
%/~ doz. .05, .04, .03, .02, .01, 6@ doz. .005,
004, .002, .001, 5/- doz. Mica Conds., .01,
12/~ doz. .002, .001, 6/6 doz. .0005, .0003,
0002, .0001, 5/- doz. Philips Ceramic conds..
12pf.470pf., 3/- doz. asstd. Special Offer !
Sample parcel containing ¢ each of above.
120 conds. for £2. Smoothing Chokes ex
HM.V. (New), 122mA, 500 ohms, 12- ea.
Multi-ratio Speaker trans., 65 ea.
KNOBS.—Best quality Brown 1tin. with
brass inserts, 7/6 doz. Ditto Poitter knobs,
8/@ doz. Cossor knobs (no grub screws), to
clear, 3/- doz. All the above for $in. spindle.
Eire Volume g¢ontrols, 100,000 ohms with
switch. 3/6 or's for 10/-. Screened cable
twi . lengths, 9d. ea. Marconi Dials,
glass 74 x 41, 3-band. 1'6 ga. Vertical, 2/-ea.
Paper dials for Midgets, 2-band, 8/- doz.
THIS MONTII'S - SPECIAL, OFFER :
10-way Push-button Units, all-wave, with
padders and grimmers ex R.G.D, (damaged),
15/- ea. other components, see page
43 Dec. issue. Terms : Cash or C.0.D. over
£1—Charles Britain Radio(temp. address,
gEureka," Surrey Gardens, Effingham,
urrey. "

SOUTHERN RADIO’S
WIRELESS BARGAINS
TELSEN large drives. Complete boxed

(type W184). 2/6.

REACTION Condensers, 0.0001, 0.00015, 1/9.
oMFD. Condensers. Post Office upright
paper type, used but fully guaranteed high

working voltage. 2/6. .

ACE P.0. Microphones, complete with
transformer, for wuse with any
receiver, 7/6. . ]
MULTICON Mica Condensers, 28 capacities

one, from 0.0001 upwards, 4f-,

CRYSTAL Detectors, complete, 2/6. Dr
Cecil Crystals, 6d. edch ; with catswhisker,

gd.
PUSH-BACK wire, insulated, 25 yards

for 5/-.
INSULATED Sleeving, assorted colours.
doz. Single-screened

i Twin-screened

Wire. 17/- dozen yards.

METAL-CASED Condensers, 0.1 +0.14-0.1.

High working voltage, 2/6.

POWER Rheostats, Cutler-Barmer, 20

ohms, 4/6.
PUSH-BUTTON Switches, 3-way,

ready

4/~
8-way, 6/-. (All complete with knobs.)
Escutcheons for 8-way p.b. switches, 1/6.°

P.B. KNOBS, 6d. each. Pointer Knobs
(Black or Brown), special instrument type
ior 3in. spindles, 1/- each. .

ERIE Resistances, brand new, wire ends,
1, 3. 1 and 2 wagts, mostly low values but a
very useful selection, 100 for 30/-.
COPPER_Earth Rods, 18ins., 2/6 each.
HEAVY DUTY L.F. Chokes.

100 milliamps, 250 ohms 14/-, 500 ohms 16/~
1,000 ohms 17/6

b 1 .

We have for disposal a large quantity of
brand new assorted screws, sample 1lb.
welght, 5/:. Soldering . Tags, including
spade ends, 6/- gross, Coil Formers, ceramic
and paxolin, 7/6 per dozen. Special Bargain
offer of 50 Assorted Condensers : 20 Tubular
Condensers, 20 Mica Condensers, 8 Silver
Mica Condensers and 2 Electrolytic Con-
densers. All brand new, 47/6 the parcel of
50. All Types of Pyrobit Soldering Irons
available from stock. Chassis Mounting
Valve Holders, English and American
types, all sizes, 1/- each.

Hundreds More Bargains.
SOUTHERN RADIO SUPPLY CO.,
46, Lisle Street, London, W.C.

errard 6653.

‘o
WANTED.—Ferranti wirewound cartridge
resistances. All values.—Potter, 27, Kings-
field Dr., Manch 20.

FOR SALE.—Wireless components, coils,
chokes,-variable condensers, transformers,
ete. Send stamped addressed envelope for
list.—108. March End, Wednesfield.

NEW Components.—Loudspeakers, con-
densers, transformers, resistors, volume
controls, mains droppers, etc. ‘Write for list.
—dJohns, 56, Hughes Ave., Horwich, Lancs.

COMPONENTS FOR THE MIDGET

C )

THE SIMPLEX FOUR, theoretital circuit
diagram of four-valve, medium wave T.R.F.
midget receiver, A.C./D.C., together with
all compgnent values. and their equivalents,
standard material throughout. combining
maximum efficiency with simplicity of
construction, a preven success, 1/6 per copy
KIT of parts, all components, etc., supplied,
complete with valves, minus cabinet, £8.
MIDGET aerial and H.F. high gain,
medium wave, T .R.F. coils, ideal for T.R.F.
midgetd9/- pair; midget ditto coils, M. and
L. wave, 11/~ pair; standard M. and L.
wave, .T.R.F. coils, with reaction, boxzed
with circuit, 12 6 pair.
MIDGET, 2-gang variable .0005 mfd.
condenser, 15/-; midget 3-gang ditto, 14/-.
Quality jobs.

MIDGET chassis, drilled for four valves.
sprayed grey, de luxe, 10} by 6 by 2 ins.,
g/(_s: standard, ditto chassis, 10 by 4i by

1

ns., 5 6.

MIDGET dials, transparent ivorine,
4 by 3! ins., medium wave, station names,
ete., 2/-; three wavepands, S.M.L. station
names, etc., 7 by 4 ins., 1/6.

MIDGET chokes, 50/60 ma., 7/6; heayy
duty, superior job. 80 ma.. 30 Henry. 12/6;
120 ma., 25 Henry, 15/-; 300 ma., 30 Henry,

45/~
MIDGETY _trans., speaker (Pen.). "7/6:
; heavy duty. 10 watt,

MIDGET knobs, black® or brown, and
standard, ditto, 9d., 8/- doz.; instrument
pointer knobs, black, 1} ins.. 1/-; milled
edge, 2: ins. control knob, brown. 1/6.

MIDGET rotary switches, D.P.D.T,, 4/-;
g.g.s.‘l‘.. 3/6; onjoff. 3/~; 4 pole, 2-way,

.P.D.T., 7/-.
VOLUME controls, long spindle with
switch, 1 meg. and 5.000 ohms. 6/ each.
DROPPERS, universal mains droppers.
1.000 ohms, 0.2 amp., fitted two variable
taps, fixing feet, 4/6; ditto ohms,
0.3 amp., 5/6 ; superior dropper, on porcelain
former, taps, etc., de luxe model, 950 ohms,
0.2 amp., 800 ohms, 0.3 amp., 7/6.
CONDENSERS, tubular electrolytics, 2
mid., 350 v.w., 3/6: 12 mfd. 50 v.w., 2/6:
tubular, paper, 0.1 mifd., 10d.; 0.01 mid.,
8d., 7/- doz.; metal-cased, 0.1 mid., 1.000
v.t., 1/ ; silver mica, wire ends, 140 pfds.,

1.
RESISTANCES, vitreous enamelled, wire
wound, 10 watt, 100, 60, 30 and 24 chms, 1/6
g%ch; ihwat‘t, 4 meg., § meg. and 150 ohms,
. ea

ch.

Licence to_export to N, Ireland, 21d. stamp
for comprehensive list, S.A.E. with enquiries
please, postage on all orders. d

0. GREENLICK, 34, Baneroft Road,
Cambridge Heath Road, Lond E.l.

REWINDS AND RADIO SPARES,
Armatures. Field’s Transformers; Pickups
and Fractional h.p. Motors, Speakers
refitted New Cones and Speech Colls. All.
work guaranteed and promptly executed.
C.0.D. service. Send S.AE. for list.——
AD.S. Co., 2615, Lichfield Road, Astom,
Birmingham, 6.

SITUATIONS VACANT

OVERSEAS EMPLOYMENT :
RADIO TELEGRAPH INSPECTORS
required for the Nigerian Government
Posts and Telegraphs Department for one
tour of 12 to 24 months in first instance.
Salary £600 a year. Separation allowance
for married men between £36 and £156 a
year according to number of children.
Free quarters and passages. The duties
of the post are those of a construction fore-
man engaged on the installation of radio
diffusion or relay systems including fitting
central receiving stations with diversity
reception receivers, aerial arrays, etc.,
and subscribers’ lines and apparatus.
Candidates should preferably have had
experience with a company operating radio
relay services in England or elsewhere.
A sound practical knowledge of radio
reception apparatus is of more importance
than experience in underground and over-
head distribution.

) k Written applications
(no interviews), giving the following
essential details: (1) Full name, (2) Date
of birth, (3) Industrial training and ex-
perience, (4) Name and address of present
employers, (5) Details of present work,
should be sent to The Secretary, Overseas
Manpower Committee (Ref. 1436), Ministr
of Labour and National Service, Yorl
House, Kingsway, London, W.C.2. Applica-
tions will not be acknowledged.

MOBILE Cinema Operators, men (16-mwn.)
required immediately. Able drive car.
'Free training given where necessary.
Knowledge of radio an advantage.—Mobile
Cinema Services, Surbiton.

* ENGINEERING OPPORTUNITIES "—
FREE 112-page guide to training for AM.L
Mech.E.,, A.M.IE.E, and all branches of
Engineering and Building. Full of advice
for expert or novice. Write for free copy
and make your peacetime future secure.—
B.ILE.T. (Dept. 242B), 17, Stratford Place,
London, W.1. i

TUITION .
LEARN MORSE CODE! the Candler Way..
See adverti t on page 78.
WIRELESS — Students of both sexes
trained for important Appointments in all

(Stepney Green 1334)

"EVERYTHING for the constructor and

serviceman. Lists S.A.E.—Croshy Com-
gonent Company, West Hermitage, Shrews-
ury.

WANTED, as new, P.W. copies, Jan. to
Sept., 1943 (inc.), June and Oct., 1944.—
Nunn, 5, Wordsworth Road. Wallington, S.7.
MILNES Unit, super 2, 6 volt. Low tensions.
—Details, W. Dunnington, Wood Farm,
Whitley Bridge. Goole.

VALVES. Quantity slichtly used at 6/-
each post free. MS4B, VMS4, U.12, MH4,
PenAd, MX40, FC4, G s

and all “ KT and ‘“ E " Series.—Darley,
39, Coolhurst Road. N.8. MOU. 9234
NEW radio and electrical components and
accessories at competitive prices. Stamp
for list. Valves at usual prices. Battery
sets available at £8 10s. 0d.—Dewhurst,
26, Lower Richmond Road, S.W.15.

—RELAYS—

The .wide Tapge TE=
of Londex Relays
includes a variety ol

‘TYPES APPROVED

|

by
AIR MINISTRY

Ask for details and . A
leafiet SPN/PW. 5 3

LONDEX LTD.

Anerfey Works, 207, Anerley Road,
London, S.E.20, . 'Phone: SYD 6288/9

branches of Radio and Television. Boarders
al ted. Low inclusive fees. College in
ideal surroundings ; 2d. stamp for Prospec-
tus.—Wireless College, Colwyn Bay.
THE Tnitionary Board of the Institute of
Practical Radie Engineers have available
Home Study Courses covering elementary,
theoretical, mathematical, practical and:
Jaboratory tuition in radio and television
engineering ;_ the text is suitable coaching
matter for LP.R.E. Service entry and
progressive exams. ; _tuitionary fees—at
pre-war rates—are moderate. The Syllabus
of Instructional Text may be obtained, post
free, from the Secretary, Bush House,
Walton Avenue. Henley-on-Thames, Oxon.

& o
BERRY’S (Short-Wave) LTD.
We offer C.R. Tubes 2tin. £3 6s., 41in. £6 1s.
Meters 0/5 mA., 57/6. 0/1 mA., 75/6. 5Sw.
‘Amplifier, £16 10s. Mikehead. £4 15s.
“Plok-ups, 736, 78/9. Ceramic SW Variables
H.F. Chokes, SW, 2/6. Metal Cabinets,
3986, 63/~. S.M. Drives. 8/6, 35/~ “P"
Coils, 2/3, 2/6. 1.F.’s, 7/6. 5v. Drilled Chassis,

4/6. Jacks atnd Plugs, 2/6 each. Switches,.
i etc.

Send 1d. stamp for full
L W.” to
2.5. HIGH DOLBORN, LONDON, W(;_l

COPE_—

=

indispens-
s able to Radio
Service Engineers

Makes 20 tests. Interesting
Booklet on request. From all Whole-
salers, or direct, Send for Leaflet A24.
RUNBAKEN - MANCHESTER - -
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Practical Wiréless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

CRYSTAL SETS
Blueprints, 6d. each®
1927 Crystal Receiver ., -
The "' Junior * Crystal Set -
STRAIGHT SETS.  Battery
Oue-Valve : Blueprints, 1s. each.
All-Wave Umpen (Pentode)
Begiuners One-valver -
Th; anmxd One-valver (HF
en)
Two-valve : Bluem-mt. 15
‘The Bignet Two (D & I
Three-vaive : Blueprints, ls each,
Belectone Battery Three @D, 2L
( Tans)y
n*nt Three =T Pen, D, Pen)
All entode Three (HF Pen, D
(Pen), Pen)
Hall-Mark Cadet (D,LF.Pen (R.C))
F. J. Camm’s Silver Souvenir
Pen, D (Pen), Pen) (Alle Wave
Three) -
Cameo M.ldge'. Three (D, 2
(Trans))

1936 Sonotone Three-Four (HF ]

Pen, HF Pen, Westector, Pen)
Battery All-Wave Three (D 2 LI-‘
(RC))
The Monitor (HF Pen, D Pen)
The Tutor Three (HF Pen, D, Pen)
The Centaur Three (3G, D, P ..
The *“ Colt ” All‘Wa.ve Three (D,
2 LF (RC & Trans))
The “ Rapide St.rni"ht 3 (D,
2 LF (RC & Trans),
F. J. Camm’s Oracle All-Wave
Three (HF, Det. Pen) o
1988 ** Trihand * AlFWave Three
(HF Pen, D, Pen)
Camm'e ** Sprite w Tbree
(H.F Pen,

et)
The* Humcanc" All Wave’l'h.ree
(SGD, (Pen), Pen) .
F. J. Camwm’s * Posh-Button "
Three (HF Pen, D (Pen), Tet). .
Four-valve : Blaeprints, 1s. each.
Beta Universal Four (SG, D, LF,.
CLB) .. o £ =

Nucleon Class B Four (SG, D
(36), LF,,C1. B). .

Fury Four $uper (3G, 5, D, Pen)

Battery Hall-Mark 4 (HF, Pen.
D, Push-Pull)

* Acme Al “Wave 4 (H} I’e_n,
(Pen), LF

The * Admual " Four (HF Pen,
HF Pen, D, Pen (RC)).. -

F. J. Caruma’s  Limit™ All-Wave
Four (HF Pen, D, LF, P)

Mains Operated
Two-valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen). .
Selectone A.C. Badxogmm Two
, Pow) ..
Three-valve : Blneprmts, 1s. each.
Double-Diode-Trode Three (HF
Pen, DDT, Pen) -
D.C. Ace (3G, D, Pen)
AQ. Three (BG. D Pen) ..
A.C. Leader (HF Pen.D Pow) ..
D.0. Premier {HF Pen, D, Pen) ..
Unique (HF Pen, D, Pcu), Pen) .
F. J. Camm's A.C. All-Wave Silver
Bouvenir Three (HE Pen, D, Pen)
¢ All-Wave” A.C. Three (D, 3
LF (RC))
A.0. 1936 Sonotone (HF Pen, HE®
-Pen, Westector, Pen) ..
Mains Record All-Wave 3 (HII'
en, D, Pen) .
Fonr-valve : Blueprints, 15. each,
.C. Fury Four (8G, 8G, D, Pen)
A.C. Fury Four Super (bG 3G,
Pen

D, Pen) .
A.C, Hall- \Iark (BF Pen, D,
Push-P

ull)
Universal Hail-; M'\rL (H.F l’en. D,
Push-Pully |

SUPERHETS
Battery Sets : Bluaeprints, 1s. elch
¥5 Soperhet (tl.me-vah c)
F. J. Camm’s 2.valve Superhet
Mains Seis : Blueprinfs, Is, eaeh.
AL £5 Superhet (Three-valve) .
D,0. £5 Superhet, (Three-valve) ..,

No. of

Blueprint. F. J Ca.mm 's Universal 24 Surer-
het

PW71*
PWode

Operated.

1 Il

R

l

PW314°
PWs5*

PWase
PW76*
Pt
PW3ge
PW4g*
PW49°*
PWil*
PWs3*
PW55*

PW17

PW34B
PW340

PW46*
PW83*
PW90*
PWG7e

PW36A®
PW50*
PW54°
PW356*
PW70°
PW20*
PW34D
PW43
PW47e

PW40
Pwsee

PWi3e
PW42*

F. J. Camm’s A.C. Superhet 4.

o anlbone ¥ Univema) Four

Four-valve : Double-sided Blne'm-mt Is. &d.

Push Button 4, Battery Model
Push Button 4, A.C. Mains Model

PW59s.

PWGo
PW73°

PWa5*

SHORT-WAVE SETS. Battery Operated

One-vaive : Blueprint,

Bimple S. One-valver. . — PwWsge
Two-valve : Blueprints, 1s. each,

Midget Short-wave Two (D, Pen) — PW3BA®
“The  Pleet* Short-wave Two

(D (HF Pen), Pen) .. — PWgle
Three-vaive : Biueprints, 1s, each.

Esperimnentér's Shorb—waw Three

(8G. D, Pow] — PW30A°
The Prefect 3 (D, 2 LF (RC and

‘Trans}) — PWG3*
The Band- spread 8.W. Three

(HF Pen, D (Pen), Pen) . = PWG8*

PORTABLES
Three-valve : Bluepriuts, 1s. each.
F. J. Camm's ELF Three-valve

Portable (HF Pen, D, Pen) . — PW65*
Parvo Fiyweight Mld"e'. Portable

8@, D, Pen) .. s — PWii*
Fonr-valve ¢ Blueprint, 1s.

“Imp " Portz\ble 4 (D, LF LF

(Pen)) ., . - ~— PW86®

MISCELLANEOUS
Blueprint, 1s.

B.W. Converter-Ada.pter {1 valve} — PW48a*
AMATEUR WIRBELESS AND WIRELESS
MAGAZINE
CRYSTAL SETS

Blueprints, 8d. egel

Four-station Crystal Bet - —  AW427*

1934 Crystal Set . —  AW444

150-mile Crystal 86t .. o — AW430
STRAIGHT SETS., Battery Operated

Oune-valve : Blueprint,

B.B.C. Bpecial One-valver 5 — AW387*

Two-valve : Blueprints, Is. each

Melody Ranger Two (D, Trans)., — AW3I88

Full-voiumme Two (SG det. Pen).. — AW392*

A Modern Two-valver —  WM409*

Three-valve :- Biueprins, 1s. each.

£5 58. B.G. 3 (3G, D, Trans) .. — AW412°

Lucerne Ranger (S¢, D, Trans) . —  AW4232°*

£5 58. Three De Luxe Versicn

(8G, D, Traus) . =  AW4353*
Yransportable Three (SG D, Pen) — WM271
Simple-Tunc Three (3G, D, Pen) —  WM327
Economy Peotode Three (SG, D,

Pen, —  WMB337
"W M_" (1934 Standard Three

(SG , Pen, w  —  WM351e

£3 3s. Tbree (8G, D Trans) . —  WM354
1935 £6. 6s. B.'L'.tery Three (SG,

D, Pen) . e —  WMaTl
PTF Three (I‘en. D. Pen) - — WM38G®
Certainty Three (8G, D, Pen) .. -— WM393
3initube Three (3G, D, Trans) = WM396*
All-wave Winning Three (SG, D,

Pen) - WM400

Four-valve : »Blneprmts, ls 8d. each.
658. Four (3G, RO, Trans). ~—  AW3i0
Sel.i—conf.amed Tour (8@, D, LF,

L B) —  WM331
Luceme Strmgllt Four (3G D

'I‘r‘ns WM350
£ 58 Battery Fou.r (HF, D LF) WM381 *
The B.K. Four (8G, 8G, D, Pen) ~— WM384
The Auto Straight Four (H.F Pen,

BF, Pen, DDT, Pen) —  WM404*
Five-valve : Blueprints, 1s. Sd enclL
Super-quahty Fiveq2 lﬂ,

Tra, - WM320
Class B Quadxadyne @ SG D, LF

Class B —  WM344
NewC]assBFwe(ZSG D, LF

Class B) -~ —  WA340

Mains Operated.

Two-valve : Blueprints, ls. each,
Consoelectric Two (D, Pen) AQ. — AW403*
Economy A,C. Two (D, Trans) A.Q. —  WM286

Three-valve : Blueprints, 1s. each.

Home Lover's New All-Electric
G, D, Trana AC .. — AW383*

Manbowml A.C. Three (HF, Pen,
, Pen) . —  WM374

215 "15s. 1936° AO. P«'\dio"ram

HF, D, Pen, - WA{01®
Four-valye : Blueprmts 1s. 6d. each.

All-Metal Four (2 8¢, Pen) .. = WM320
Harris® Jubi d{of'mm (I-LF
Pen D, LF P) —~  WMB386®

SPECIAL NOTICE

’I'HESE blueprints are drawn_full

The ‘issues coutaining
descriptxons of these sets are now out
of .print, but an asterisk beside the
blueprint number denotes that con-
‘structional details are avatlable, free
with the blueprint.

The index letters which precede the
Blueprint Number indicates the per-
iodical in which the descriptiofi appears:

us P.W. refers to PRACTICAL

W. to dmateur Wireless,
W.M. to Wireless Magazine.

Send (pret‘erably) a postal order to
cover the cost of the Blueprint
(stamps over 6d. unacceptable) to
PRACTICAL, WIRELESS ~Blueprint
George Newnes, Lid., Tower
Southampton Street,” Strand,

SUPERHETS
Battery Sets: Blnepnnts, 1s. 6d. each

*Varsity Your = WA395
The Request All-Waver . o —  WMHZ
Main Sets : Bluoeprints, 15. each. .
Heptode Super Three A.C. .o —  YWH359%
FORTABLES {
Four-valve : Blueprints, 1s. 6d. each. p
Holiday Por}able (8G, D, LF,
Class B) 3 s AW393 .
I‘.xmﬂy Poxtablc (KF D, RO,
Traps) = . - AW47e
Tyers Fortable (SG D, F) Trans,) —  WM3G7

SHORT-WAVE SETS. Bagtery Operated

Mains Operated
Two-yalve : Blueprints, 1s. each.
Two-valve Mmus Short-waver (D

One-valve Blueprints, 1s. ea

8.W. One-valver for America AW409e,
Roma Short-Waver < — AW452
Two-valve : Blueprints, 1s. each.

Ultra-short Battery Two (8G, det ¢

Pen; —  WM402¢
Home-made Coil Two (D Pen) = AWL40
Three-valve : Blneprmts, 1s. each,

Experimenter's 5S-metto Bet (.D,

Trans, Super-regen) — AW438
The Carier Short-waver (SG,

D, e - - ws o  WAL390*
Four-valve : Blueprints, 1s. 6d. cach. 2 |
WALV, .\hort-\ra.ve World-beater

(HF, Pen, D, BRC, Trans) . —  AW43g¢
Standard Four~va Iver Short -waver

{8G, D, LF, P) . . « =  WM383%
Superhet : Bluepnnt ln 6d. E
Simplitied Short-wave Super ., — WM397e

i

Pen} A . e -— AW453%
Three—mlve BluaprmLs 1s. K
Emigrator (SG, D, Per) A.C, ., — WM352%
Foar-vaive : Blueprints, 1s. 6d.

Staidard Four-valve A.0. Short- .
waver (5@, D, RC, Trans) .. -~—  WM391®
MISCELLANEOUS !
8.W. One:-valve Converter (Price 5
ad.) = A)V329
Enthusiast’s Power A.mphﬂer (1/6) —  Whi3g7e
Listener’s 5-watt A.C. Amplitier

{/6) —  WM3g2e
Radio Unit (2v) for WM392 (1/ ) —  WhHI3u8*
H:uris Electrogram battery au- ¥

plifier (1) —~  WM3g59*
De Luxe Concert A.C. Electru-

gram (1/-) —  WM{05*
New Style Short-“ ave Ad'Lptu' B

—  WAS388 »
Short-w.we Ad:bptor (1,-) -— AW456*
B.L.D,L.C. Short-wave Converter v

/) = WMd405%
Wilson Tone Master ar —  WM406
The WM. A.0. Short-wave Con- %

verter (1/-) = - ~  —  WM408

| HINTS COUP()N

I This coupon is available until January
and musc - accompany ail

I gth, 1945,
1 Praccical Hints.

PRACTICAL WIRELESS, January, 1945

All apphcatlons respecting "Advertising in
'WNES, LTD., Tower House,

GEORGE NE

this Publication should be addressed to the ADVERTISEMENT DIRECTOR.
Southampton Street, Strand, London, W.C.2.

Telephone : Temple Bar 4363,

e



SorpER | R

. ! Y 2 1 i : k)

contains "y ‘

non-corro tExsin’ Flux ! : :

to use § The*finest Cored Solder in

the World,”' Ersin Multicore. The

three cores of extra active flux en-

sure speedy soldering and *eliminate 1 1 .

high resistance or dry ]omts | L O U DSPE AK E RS

Availabie from elecmc - - ] '
VALVEHOLDERS

and radio shops, iron- 7/
mongers, etc.

Nominal 1-lb. reels:
13S.W.G. 410 ea.
16 SW.G. 5/3 ea.

- Size 2 cartons:
16 SSW.G. 6d. ea.

: Celéstion Limited
MONWEA[TH ‘HOUSE

. p Kingston-upon-Thames -
1~C"Ancerg Sin 2 Telephone : KINgston 5656-7-8

HAVE YUU HAD YOUR COPY.OF "ENGINEEHH{G ﬂPPﬂﬂTUNITIES”’

Whatever youf dge or experience—whether you are one of the “ old school ™ or a newcomer
to Engineering anxious to hold your position in the more difficult days of peace—you must
read this highly informative guide to the best paid Engineering posts.

The Handbook contains among other intensely interesting miatter, particulars of B.Sc.,
AMICE., AM.IMechE, AMILEE, AMIAE, AMLPE., AMBritLRE.,
CITY & GUILDS CIVIL SERVICE and other important anmeermg Exammatlons
outlines courses in _all branches of CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL’ and PRODUCTION
: ENGINEERING DRAUGHTSMANSHIP GOVERNMENT EMPLOYMENT,
BUILDING (the great after-war career), RA. F. MATHEMATICS, MATRICU-
LATION, etc., and explains the unique advantages of our Employment Department

WE DEFINITELY GUARANTEE ¢NO PASS — NO FEE’

If you are earning less than £10 a week you cannot afford to miss reading *“ ENGINEERING
OPPORTUNITIES ” ; it tells you everythmv you want to know 1o make your . future. secure
and describes many chances you are now missing. In your own “intérest we advise you to

write for your copy of this enlightening guide to ‘well-paid posts NOW .— FREE .and  without
obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

409 SHAKESPEARE HOWUSE, i7 18 & 19, STRATFORD PLACE, LONDON, w.l.,

Published-6n-the Tth of-each month hy-GEORGE P‘u?.WNES L.TMITED Towér\-House Southampton Street, scmnd Londen,-W.C.2% and

pritited in England. by. THE NEWNES & P,EARE-ON PRI TING <moor Street. London, W.10. Sole Agents:for' Australia
gt New. Zealand . GORDON & GOTCH LTD. CALEICA CEN'I;&?L NEWS AGENGY, IiTD. .. Subscription. rates includine postage;
Inland 10s. 6d. per annum: Abroad.10s, per. annutn Rogi

at the General Post Office for the Canadian Magazine Poit




