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Selling and Servicing

UR cominents last month on the Board of Trade
system of issuing licences have evoked a large
number of letters from radio dealers and service

engineers all over the country. It cannot be denied
that there is widespread dissatisfaction, and we are
~forced to the conclusion that the small business man is
being victimised by the larger firms. The system seems
10 be that a dealer, thmg to scll wireless components
and complete reccivers, must first apply to the Local
Price Regulation Commlttee and this. takes the advice
of other vnreless retailers in the district. Obviously,
human nature being what it is, it cannot be expected,
that any dealer would be in favour of splitting the trade,
and therefore, almost without exception, he raises
opposition. to the granting of fresh licences. In almost
every case he succeeds.

Numbers of our readers have disclosed a somewhat
disquieting state of affairs in connection with-those firms
who alrcady possess selling licences. A féw examples
will suffice to convince the Board of Tradc that some
drastic alteration is necessary. One firm was approached
by a customer to have his set repaired. By a lugubrious
statement concerning the ‘condition of the set and the
repairs necessary, "md the time. it would take to obtdin
the necessary spares, the customer was persuaded to
buy gnother recciver at 15 guineas, with an allowance
of 30s. for the old set. Now, this customer, two months
later, was astonished when he visited a friend’s house
to find his old receiver in full working order. His friend
had.purchased it from the dealer for 15 guineas ! Another
example is even more intriguing. A set was purchased
but proved unsatisfactory. In fact, it ceased to function
after two days. The dealer was

.of monopolies.

the wiles of these sharks, who batten themselves on lkei
barnacles to every mdustry It is possible that, through
the ‘medium of pmhamﬁntalv debate, this m: ‘tte1 can
be remedicd, and- we invite our readers in possession of
well-authenticated details of cases similar to.those we
have quoted to communicate with us, stating the facts.
Thev will be treated in ke strictest onﬁdencc We
should, of course, require names and addreqses of the
traders concemcd. ?

Similarly, Wwe hope all dealers whose licences have
been refused on grounds which they consider insufficient
will forward the details to us, as we arc already in
commumcatjon with the Board ‘of Trade on the matter.
If"this matter is not pursued, the wireless and other
industries will.remain in the hands of small groups, and
this cannot be to the benefit of the public.. The present
svstem of granting licences really amounts to the granting
No doubt the idea behind the present
licensing system was good.” It was designed: to prevent
the opportunist-from jumping into-an industry and
cashing in on the abnormal demand<{or a diminishing
supply. The very thing, however, which jt-was des1gned
to prevent it is encouraging among those that the
system was intended to protect

Outworking
BOOKLETJ ‘issued conjointly by the Ministry of
Production and the Ministry of Labour and the
Supply Department describes several types of outworking
schemes and gives instructions on how to organise them.
There are certain details in receiver construction which
lend themselves to outworking, The hook is obtaimabie
from the Ministry of Production

sent for, and, at first, refused to g

talée it back, but after some Editorial
harangue he promised to “do  Pratical
what he could.” ‘When the

W.C.2,
Telegrams 3

receiver was' returned it still was *Phono :

unsatisfactory, and so, finally, the
dealer , agreed to allow him 10
guineas credit on the purchase of
another receiver costing 15 guineas.
The customer had. originally paid
15 guineas, and so was a further
5 - guineas out of pocket, The
second receiver functioned well,
and the purchaser was curious fo
ascertain -its make, which he did
not recognise from the cabinet.
Upon removing the back, he
observed that it was the chassis of
the first receivér installed in a
different cabinet! Now, this sort
of chicanery and cantrip in our view
amounts to forgery, and we think
thal the Board of Trade should
conduct a full investigation into the U.5.A.
methods of buying and selling
second-hand receivers. At the
present time it amounts to a ramp,
and the public has no protection.
Because wireless. components and
receivers are in short supply, the
. public nceds 6 be protected against

address of the sender.

of lellers patent.

Wireless.”

ave mlable Jor export.

nd  Advertisement Offices :
ireless,” Georgz Newnes, Lid.,
Tower House. Sonthnmpton Street, Stmnd,
Temple Bar 4363.
Ncwnes,
B.egutepd at the G.P.O. for travlnuusswn by
Canadian Magazine Post. .

The Edilor will be pleased to c(mszder
qriieles of a praciical nalure suilable for
publication in PRACTICAL WIRRLERS.
articles should be written on one side’ of the
paper only, and should conlain the name and
Whilst the Editor does
not hold . himaself responsible for manuascripts,
every effart will be nade to return them if @
stamped and addressed cnvelope 5 enclosed.
Al corvespondence inlended for the Editor
should he addressed : The Editor, PRAOTICAL
‘WIRELERS, (Jeorge Newnes, Lid., Tower House,
Southampton Street, Strand, W.C.2.

Oicing to the rapid progresz in the design of
wireless apparatus and tu vur efforts lo Feep
our readers in touch with the lalest develop-
ments, we give mo.warranty thel apparatus
described in our columns is not the subject

Copyright in all drawings, pholographs and
articles published in. FRACTICAL WIRKELESS {§
specifically reserved throughout the countries
signatory lv the Berne Convention and the
Reproductions or imitations of any
of these ‘are ihercfore “expressly forbidden.
PRAc'nc,\L WRELESS mwr_porates * Amateur

The fact thal goods made’ of raw malerials
in short supply owing to war condilions are
advertised in this paper should not'be taken
as an indication ﬂ{at they are necessarily

Regional Controllers, from whom
fuller details can be obtained.

Indexes-to Vols. 11 to 18
WE discontinued the supply of
indexes as from Volume 71o0.
In the passage of the years, however,
readers who have preserved their
copies are finding it increasingly
difficult to wade through piles of-
issues in order to locate particular
articles In view of the- great
demand for indexes to Volumes 11
to 13, we have printed a limited
number of copies. of, each; which
are available for gd. each,’or rod.
by post from the publisher, George
Newnes, -Ltd., Tower House,
Southampton Street, Strand,
London, W.C.2. [These indexes are
fully cross-referenced, and inc‘udo
not only the titles of articles, but
of paragraphs and replies to readexs’"
queries.

¢ Screw Thread Tables ”

WE have just published from
the offices of this journal a

new -vest-pocket book,. containing

over 200 pages, entitled * Screw

Thread Tables.” It costs s5s. or

Rand, Lcandon.

Such

by post, 55 3d.
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ROUND THE

Workers” Playtime,
HE B.B. . Varjety Department has always tried-its
utmost to pursue a policy of helping in the war
effort. The best way it can do this is by entertaining
all thosé troops and munition workers situated in lonely
spotg,and unable to-get entertaimment. Soon after the
beginning of the war they took over a.huge theatre,
1rom Y hxch many \auety shows, such as Musm Hall ”
and * Happidrome,”" were per formed Blocks of tickéts
for these prodyctions were then issucd to the troops
and mwunition workers. This policy was so successful
that now two big theatres are in conmission for these
performances. But" this idea a, although good, was not
comprchensive enough; it did not embxace those
munition workers vight out in the heart of the country.
Yor these the pmblem of transport was-too great for a
visit ‘'to the theatre'studio, so John Watt and his
assistant, Mr, Twlay W att> conceived a new idea.
As the workers could not get t0 the shows the shows must
g0 -to them.

Radio Show. in a Factory

WO engineefs set off in a van filled with outside
bloadcastm,.{ gear, - By dint of innumerable official
permits they cventually foumd themselves in one of
Tngland’s busiest factories, right
in the heart of the country
They were taken to a shed that
had not vet been fitted up for”
work and asked *“ will this do ?”
Two workmein were busily
crecting an-improvised stage at
one end of the OO, The
eugineers went outside and found
a little hut which they could use
as a listening room, and spent
ihe afternoon erecting fheir gear,
Early next morning a shooﬁmg
bralxe which is now- used as a
tran\port vehicle for artists and
staff, turned up. In it were
producers Michael Noith, and .
Glyn Jones, their secretaries and
four world-famous artistes. - "Two
piauos which had arrived earlier
in the morning were set on the
stage, all was ready for a balance
test. - “Twenty minutes before
the show was due to start’ ther
hall was empty, but the minute

the doors were opened the
workers poured in, Their seats
were allotted” by ballot, the*
progrimme | being - relayed to

their "Ollt‘d"uCS shll at work in
their shops. Itwas a tremendous

success. In the mi

Playtime praaramme
engineer,

Change of Address

S from Novcmber 1st the new address of Mesdrs,

Multicore Sclders, Ltd., wil be Commonwealth

House, New Oxford btreet London, W.1. Telephone :
Lhamcery 5171/2.

cowar.

B.IR.E. Paper

AI a members’ meeting of the London Section of the
British, Institution of Radio Engineers, held. at
the Institution of Structural Engineers, London, S.W.,
on Thursday, October °8th a paper on. * Colour and
Stereoscopic Television ” was read by John Logie
Baird.

J5ama OF WIRELESS
C LN

i.EE. Meeting

HE wireless section of the Institution of Electrical

Engineers held a meeting in the Lecture Theatre

of the Institution on November 3rd, when a paper on

“ Wavé Guides in Electrical Communication ” was read
by Mr. J. Kemp.

" Scierice at Your Service”

% THE Secience of Materials ”* is the, title of the first
five talks in.the new series on applied physical
science, which began on October 1st. These weekly

“talks are on science and the house, the scicnce of building,

plastics, clothing and fabrics, and cxplosives.
Modern man requires more amenities in his home
than mere protection from the weather. " There are

- certain standard needs, and these were discussed "in

the first talk of the series, . The second will show how
the standards established by research can be utilised
by -designers, architects and builders, Science ensures
that bu11d1n"a shall be made strong, durable, damp-,
ot and’ vermin-proof, and home- makers of the future
should see that these aims are achieved. - The newer

science of pldstl(‘s will play an- 1rIcreasm°1v important
pa.rt in the future.

The talk on these materials told ‘of

alure cubicle fitted up in an outhouse af a factory for cnnlm”mﬂ ‘the Wnrkers
The “programme engineer,
. G. Jones, who travelled to ihe factory the day before io ris up the equibment,

Peter Duncan, and the outside broadcasts

are seen lzstemng to the run through,

the long and patient research which has gone to the
pmfectmd of ‘each of them. Clothing and fabrics were
fourth. Equally important researches into the use of
waste materials have been made as the need for saving
all kinds of textiles has steadily increased during the
Listeners heard something of swhat utlhty
clothing -and modern battledress owe to chemists in
their- Iabomto; ies. The last tall, on explosives, which
we are apt to think of as wholly warlike, explamed Low
they have iraportant uses in peacetmle ‘in mining,
quarrying and road building.

The second section of the series “ Science of the’Earth ¥

began in November,
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Radio Work at Borstal “Institution
ORTY girls in a Borstal Institution have been

assembhng radio power units for tanks for a -

Ministry of Supply contractor. A shop in the institution
has been fitted up, and work is supplied by a local
factory. The girls are between 16 and 23 years of age,

and the factory management says that their work is ~

as good as that done in their own factory. (See

illustration on this page.)

Listening Schools

HE new school broadcasting year startedrecently
with a record registration for the beginning of
term, 10,829 schools. Registration, however, does not
stop once the term has begun;’ it goés on throughout
the year and there is every indication that last year’s
figure of 12,112 schools listening to the Dbroadcasts
.specially given for.them will be substantially increased

before the autumn of 1944.

In studying registration figures for the years 1937-1943,
one significant fact stands out. In spite of dislocation
‘duec- to evacuation and other disturbed conditions,
registration has more than doubled between 1940 and
1943.  Comparative figures are:

1940-41 beginning 5,206, end 7,622 (Registration in-

1941-42. » 9,060 ,, 11,299 ¢complete owing

10942-43 ’s 10,429 ,, I2,II2 O disturbed

~X943-44 = 10,829 - conditions.)

As registrations are flowing in steadily it is not
unreasonable- to anticipate that the total number of
hstemnw schools will reach 13,000 by the end of the
current school year.

An intéresting point is the number of schools who
have listened consistently throughout the years, many
since very early days. Thousands of young. listeners
have gained their first ideas of musical -appreciation,
hteratme and world history from Broadcasts to Schools.

Mice and Organ Men
SPEAKER in.the B.B.C. series ¢ From all Over

Britain: Stratford-on-Avon,” said recently, “ Our -

Ordam:ts—and
“Reeently, T

not without its humour

work is (
¢ tHeir furny rhornents,

organ-blowers—h:

attended: an ordan which had. been damaged by .mice..

I ¥new that, because when 1 arrlved 1 found on the
kevboard a httle _piecg of paper. on which the ormmst
had. drawn “four liftle mice., I rep‘ured the dwmage to-the -
bellows, and before I Yeft I made a little drawi ing Aor the. -
org&mst 1 sketched a mousetrap;.
aiferocions ‘cat. and a farmer's
wnfe with a cnvmg knife-—just
in case the organist. dxdn t know
how to deal-with- thé ‘mice !
* Shipmates Ashore "~
ORIS HARE hostess of the
Merchant Navy’s. pro-
gramme. ‘“Shipmiates Ashore,”
was formallv el(,cied an honorary
member of. the ~ National Uniom,
of ‘Seamen’ at the- s52nd. annual
general meeting held recently.
She is the first wdinan to be so
distinguished.

«Doris Hare is tremendously
populal with officers and men of
the Merchant Navy, both. for her
contribution to thexr ‘favourite
programme arid the work she has
doute ‘on- their behalf.  She -has
given many coneerts for’ their
beneﬁt and this, money and any
additional sums sent to ber, has
been used to endow the Doris
Hare Ward in the Henry
Radclitfe Convalescent Home for
seamen at Limpsfield. Cottages
for aged seamen are also being
built in the grounds of this

"the centre.* City -after city was-the same.

convalescent home, and Dou< is dlready planning to

o prowde one of these to be named * Susan’s Cottage,”

in honour of her small daughter.

- BB.C. Arabic Postry Competition
HE interest aroused by the B.B.C.’s Arabic Service
and its popularity among listeners both of ‘Arab
and non-Arab stock is proved by the success of the_
third Arabic+poetry competition arranged by the B.B.C.
There were over 250 eritries, and.the first prizetwent to
a Syrian for his poem on ‘“ The Youth Movement,”
the second to a Meccan \vhose theme was ‘“ The Under-
ground Fiont in-Europe,” and the third to a Muslim
Syrian living in West Africa for .his poem on * Salah
Al-Din al-Ayubi.”

The poems were submltted to local stations in the
Middle East, local prizes, were awarded and the prize-
winning poemns sent to London for final judgment.
This year an extra preliminary competition for Arab
listeners outside the Middle East was held and the
poems jutdged in London. North African poets competed
for the first time and an interesting feature of the
competition- was that poems were sent in by Haussa
religious ' leaders for West Africa. Judges for the
finals of the competition were His E \cellencv the
Egyptian Ambassador, His Excellency the Saudi Arablan
Minister, the Imm Chargé d'Affaires and Professor
Gibb, and the, prlze winning poems were later broadcast
in the B.B.C.’s Arabic Service.

" Germany’s Dead Acres”
ROADCASTING in Radio News Reel,.a B.B.C
overseas programme, a Liverpool sailor .gave
striking. proof of* the terrific damage done to Germany
by the R.A.F. The sailor was-in a party of British
prisonérs of war who returned recently to this country,

Although the train windows were .covered while the
party went through Germany the sailor managed fo
note & great deal through-a slit in the blind.  Thev
passed _‘through Duisburg, Dusseldorf, FEssen and
Colognc,.which they recognised because fhe names were .
on_the stations.” .The rall\\a\‘ goes through the busiest
industrialpart of those towns, and in the sailor's words,
_“ There was no life—the place was dead right thlouoh
Most of it
was flat, but it was obvious that the biggest damage had
~cone from ‘fires, No o attempts had been made to clear
it up. ‘Bomb craters still gaped in the streets.”

Borslal girls compleling work on built-up chassis of radio power unils.
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A Battery-operated " Communication”
3-valver

An ‘interesting ‘Superhet Reflex Circuit Possessing Novel Features.

HE writer lives in Northern Rhodesia, and his
T next door neighbours are 25 miles away. The
ncarest town, electric light mains; cinema and
doctor are 77 miles away by a road which is not always
passable. Wircless is- therefore supremely important,

but there are several problems in the design of a receiver .

suttahle for these conditions. It must be very sensitive
in order to provide reliable reception from Daventry
under afl conditions, and it must also be very economical
owing to the high cost of batteries in these parts. They
are not only expensive, but very difficult to secure.

The result of four or five years’. experimenling is
-described in -this article. Although only three valves
are used, the results are similar to those obtained with
a superhet with two signal fiequency amplifiers,
irequency changer, separate oscillator, single 1.F. stage,
diode detector, triode L.F. amplifier and pentode output.

Frequency Changer S

This is the critical part of the circuit, and the values
shown should be adhered to: The valve used is a TAYG
1.4 volt type. A 2-volt heptode has been used successfully
jn this circuit with some meodification to the coils,
particularly the tapping point of the oscillator enil;
this depends on the particular valve used and is best
found by experiment.

An essential point is that the inductance capacity
ratio of both tuned.circuits must be kept high, otherwise
it is impossible to get satisfactory osciilation in the
oscillator section gnd satisfactory aerial reaction at the
same time, and the exceptionally high gain of this stage
depénds on smooth reaction being available when

By D. B. HALL, BA.

required. . With 50 mmfd. tuning condensers it is
possible to cover 13 to 52 metres with three’ separate
pairs of coils, with convenient overlapping. If the coils
are wound as shown the two condensers can be ganged,
provided there is some external means of trimniing the
aerial circuit. This is necessary when reaction is being
used. The best method is to gang the condensers in such
a way that the fixed plates of the aerial tuner can be
rocked through a few degrees by means. of a separate
control. This method of trimming avoids throwing any
extra capacity across the circuit. If it cannot be arranged
it is probably better to have the two controls quite
separate. : :

The tapping poifit on the oscillator coil is really
critical, especially in the case of the smallest coil.  The
position of the tap not only dctermines fhe oscillator
voltage, but at the same time it bas a big effect on aerial
reaction. -If the tapping is too near the grid end of the
coil the oscillator voltage will be too high, and as a
result of this the screen current will drop te such a low
figure that reaction on the aerial circuit wili not he
possible.. But if the tapping is too low there will be
insufficient oscillator voltage for satisfactory-conversion,
aerial feaction will be fierce, and there will be inter-
locking of the two tuned circuits. It should be noted
that the screen of the valve is the oscillator’s anode in’
this cifcuit. The real anode is. joined to the screen and
does little work. The circuit will function quite well
with this electrode disconnected. 3 .

H.F.C.1. should be a small choke. It should be just
large enough to prevent unwanted reaction effects via

-the H.T. battery, -but not so large as to damp the LF.

transformer, H.F.C.z is a filament choke with low
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resistance, and functions exactly as does a similar
component in a siraight circuit with electron coupled
reaction. p ' : "
The LTI, transformers cane be any good quaiity
components tuning to 465 kefs or thereabouts, but the
capacity of the primary trimmer of the first transformer
must be not less than 5¢ mmfds. when adjusted, other-

wise too great an impedance will be offered to signal

frequencies for satisfactory reaction. to be obtained.
Air-spaced trimimners are an advantage from the stability
point of-view. The writer uses the Varley ““ Air Tune ”
transformers with great success.

Reflex Valve y .

The second valve is reflexed. .If the circuit is studied
it will be seen that as an I.F. amplifier the valve functions
as an ordinary pentode, but that when amplifring at
L.F. it behaves as a triode, the screen and anode being
connected by the primary of the I.F. transformer which
has negligible impedance at speech frequencies. This
results in a much better performance than is given by
normal reflex methods, especially as regards quality.
The filtering is ample for its purpose, but not e¢nough
adversely to affect quality. It will be secn that for low

frequency purposes the total capacity across the grid:

circuit is .0c05 mfd., and across the anode circuit .coz2
mfd. This provides a modicum of tone control which
saves such a circuit being needed across the output valve.

H.F.C.3 should be a really good choke of the screened
all-wave variety, It should hdve a high impedance and
a low self capacity, otBerwise it will affect the T.F.
amplification. .

Second’ Detection and A.V.C. . :

Sccond dbtection and the provision of A.V.C. are
carried out by a WX6 type Westector, The A.V.C. can
be switched in or out as required. The Westcctor is
biased ‘bw.aneans of the filament circuit so as to be
sensifive to very weals signals. The A.V.C.

i,

bias to the

Westector for rectification of weak
signals.

Output Valve

- This part of the circuit is standard except for a
simplified economy arrangement emploving a W6 type
Westector. About twice ths normal grid bias voltage is
required. With the 1QsG valve ¢ volts is correct.- About
15 vclts would be waated for the ICsG.

Construction

Although the -overall amplification is very high,
this -amplification is carried out at several widely
separated frequencies so that the circuit 1s inherently
stable provided normal precaotions are taken. The
aerial and oscillator circuits should be screened from
caclh other and the usuil methods should be adopted
with regard to the I.F. circuits. In the writer’s recejver
the first I.F. transformer screens the two coils from
each other, HF.C.3 is a screened component, and low
capacity screening is used.round the grid lead to the
reflex valve. That is all and ‘it appears ample. For
convenience in experimenting the set has been aseembled
on a metaplex baseboard with all components and
wiring -visible.

The coils are critical, as mentioned abcve, and should -
be carcfully made. They are made on standard 1}in.
formers. with standard ribs and . threading. Single
spacing is used for all eonils except the smallest oscillator
coil, which alone is double spaced. Twenty-two gauge
wire is used for .all windings except the aerial coupling
coils, for which 30 gauge wire is used. These aerial
windings are.interspaced with the lower part of the grid
winding, and the bottom of the aerial winding is con-
nected to the series acrial condenser. Windings for use
with a IA7G valve are as follow: =Y

works surprisingly well. Although it is
appliedd only to onme valve it is effecpv’e
on two stages owing to the reflex action.

The L.F. transformer should be a good
one. The impedance of the valve as an
L.F. amplifier is normally fairly low, being

essentially a triode at this frequency, but

. the impedance rises to a high- value when
the valve is being heavily biased by the
A.V.C. If a poor itransformer is used the
quality will become thin as the strength
of the carrier increases.

Two manual volume controls are pro-
vided. V.C.1 is the important one, as it
prevents overloading of the reflex valve,™
but if used aleneit is found that a powerful
signal canngt be fully controlled owing
to a certain amourit of L.F. break-through -

via the 3 meg. A.V.C. feed resistance.
It is convenient to gang V.C.2 withV.C.1.

A INsG valye is used in the circuit de-
seribed. -Ifit is desired to make up the set
with 2 volt valves an H.F. pentode should
be chosen with characteristics that allow
the full voltage to be applied to the screen-
ing grid., A Mazda VVP210 is suitable
among nthers. The circuit'should also be
modified to allow s nding bias to be
applied to the -eontrol grid of the z-volt

®

LET -

Second .

valve in order to avoid excessive anode
current when receiving weak carriers or
when the AV.C. is switched off. The
bottom of V.C.r should be connected to
earth instead of to L.T.4-,and the bottom
of the secondary of the I.F. transformer

1

’ Series Aderiar 4
Condenser
\ \:
&
. ®
"
First d
s LET
HEC. 3 (N ]
N & Main. Tuning
Control ~~,
H 7
. .y =
Oscitiator ?erza/ ‘ )
[ Tuning ! 1 Cot’?’;"fii rj Reaction
Condenser t— i ense Condenser
4
Scale Dr/'v% ) Il
Drum l { Lh

1 A1

and the point of the A.V.C, switch con-
nected to earth should both be ‘taken .,
instead to a low tapping on the grid-bias.
battery. This will ensure a reasonable
anode current and will also give correct

Fig. 2—Plan layout of the set.
be taken with this part of the work.

Ks.r

s270

Vertical Scale | e

. Trimming /

Reasonable care must
Controt
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Aerlal Coil Oscillator Coil
Tapping from
Grid Reaction Aerial Coil _bottom
(do’ubleslmcml)‘
5 3 A 6% 13
8% + 2% 93 1%
i 16 9 5 151 24 ¢

The, ranges covered by these coils are approximately
13 to 21} inetrds, 19 to 31} metres, and 30} to 52 metres.

" Operation

It “will be noticed from the coil details that the
oxclllator circuit 1s“'tuned to a lower fre uency than the
ignal. - This is’ enntrary to ua1~ ractice, -but is
e>sent1a1 ‘with “this circuit as  react
propetly, if the. hjgher freq ‘anv pomt is used for the
oscillaler.  If the  tuning, ccndcnscr aie’ ganged the
difficulty is not hlxely to arise, but.if separ ate conden;ers
are used the matier should be remembered.

The LF. transformers must bz trimined in the usual
manner. When this has been dene the reaction control
should be set to zero and a strang signal will. soon be
found by rotating the main tuning control. The acrial
tuner’ slould be 1d]ustpd for maximum response and
the feel of the reaction control should then be grown
accustomed to. Except opn f{requencies above about
16 megacycles, where there is a slight interaction of
the controls, it -will be found that reaction can be
increased to oscillatien point without the oscillator
tuning beig affected. The aerial tuner, or trimmer,

will require shnht readjustnient with alterations of 'he.

reaction coutxol ds in a straight circuit. This inde-
pendence of the oscillator tuning is one of the good
points of the circuit and is doubtless due to the Hartley
type of circuit usecd.

If the controls are ganged, the coils carcfully made
and the series .aerial condenser ‘adjusted so that ouly a
small ainount of damping is present, 3t will be found that
reaction can be adjusted to the critical point and then
the whole of a band searched: without touching the
aerial trinuner or reactioen control. Under these con-
ditions the receiver will be in an extremely sensitive state
and the L.F. volume control will have to be turned

Intensified {raining of the
leet ir Arm has becn
- taking place in this country.
Fleet carriers, . apart from
the smaller escort carriers,
carrying bombers and fighters,
info the sea war, are being
“used Darth.ular’y fo smash
.the menace of the U-boats.
Bis or small, they are
manned by the /zig/z[y f.'cz'ncd
men of the naval air service,
The 1llusivation shows the
instructor with his. " bats "
-which he uses to convey lo
‘the pilot who is nractising
to land on the correciness or
otherwise of the atfempts.

0 Gvill not work -

‘apparent only

back to a point where it is only about one-fifth on,
except for the weakest of signals.

It will be found that as reaction approaches the critical
point of degree of I.F. regencration will be introduced
in addition to the- signal- frequencv reaction with which
the control is pruna.mly concerned: This still. further
increases -the overall sensitivity and also provides a
marked increase in selectivity. With eritical réaction
there is not only a remarkable degree of second channel
suppressicn, but a Trazor -edged adjacent channel
selectivity into the bargain. Under these conditions
it may he necessary to slacken off the aerial series
condenser in‘ order to avoid overloading the frequency
ch"mdcr.‘ This. would entail a read]ustment of the
aerial trfimmer and reaction control.

C.W. can be received by advancing the reaction
control to just beyoud the critical pomt

It is an advantage to switch off the A.V.C. when
searching for a w eak station, the circuit being switched
in again when the signal has been 1ccurately tuned.
A very good degree of “Coritrol is provided. Here again,
the 1eacnon contx olis most useful as a means of regulating
the AV.C, effect.. As the L.F. signal is controlled in
addition to the intermediate frequency, it is poss1b]e
for the volume to be overcontrolled. That is to say it is
ble for the ** trowrhs Y to receive so gnuch niore
amplification than the “peaks ” that fading is still
in reversed phase. Adjustment of
reaction in- con}unct!on with the L.F. volume control,
and possibly the series aerial condenser, enables the
operator to control most types of fading at will.

Using 1.4 volt valves and go volts H.T. the standing
anorle current should be about 6% milliamps. With
A.V.C. switched on this will drop to about 5. millianips
or a littic over, on receipt of a strong carrier: At full
volume there will be moment ary peaks ot 1 5 milliamps, but
the average consumption at normal volume lévels is
only about & milliamps. With 2 volt valves 120 volts
H.T. is required, but the current consumption rerhains

“about the same with average valves.

The set works well from a vibrator unit provided the
output is well smoothed. The smoothing clioke should
have a lcw resistance to direct current if the economy
circuit is in use. i

For.a variety of reasons this circuit is not suitable

-without considérable modification, on frequencies below

about 3 megacycles.
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Two-valve All-dry

Portable

Constructional Delails of a Small and Ffficient Receiver

HIS receiver was based upon that described by
A. Melvill Elliott in the February, 1942, issue of
Pracricar WireLEss. (Fig. 1.)

The only midget component wsed was the L.F
trarsformer, but this was by no 1nheans essential as
there was ample space left around it. )

The -complete receiver measures 73iin. long, 7%in.
high, and 6in. deep, while the weight is little over 8lbs.

The Case . :

This was constracted from 4in. thick wood, and was
made as small as would conveniently house the com-
ponents and batterics. The baclk, consisting of a picce
of stiff card, was tacked in place after the set had been
tried out. (Fig. 2.}

E-3

0005
mfd rans

Eo

AXad
75V

Fig. 1.—The theoretical circuit of the handy all-dry battery set.

A small ball catch was found to hold the hinged front
in position quite securely, while the speaker opening
was covered by suitable fabric. )

After the set had been tried out and found to work
satisfactorily, the case was covercd with rexine. ‘This
was easily obtained from a furnishing store.

The complete receiver with speaker panel lowered.

“The set is neat and compact, as this illustration shows..

The-Frame Aerial

The frame aerial was constructed, as before, using
18 turns for the reaction winding, followed by another
18 turns for the grid winding. The actual iire used
was 28 S.W.G. D.S.C,, and it was found that the cardboard

Centre Tap (Eartred ) Cardbosra

Back

Y a

<N “" Fig. 2.~
Dimensions of cabinet

and frame azrial former.

¢
former could be cut down to 6}in. square to fit. the
case.” (Fig. 2.}

Assembly )
The right-hand side and top of the case were screwed
together, and ail the components mounted, except the

pentode valve holder, which was screwed to the basc.

The wiring was then completed as far as possible before

‘completely assembling the casc.

The speaker, which is" by no means the smallest on
the market, was mounted with its transformer down-
wards, and in this way cleared the comiponents and
batteries when the front was closed.

‘Valves

Various combinations of valves were tried, but the
best results were obtained by using”a Cossor 210 HF as
detector and a Mazda pentode output. These. valves
have swmall buls, but there was ample space for larger
ones. :

Bafteries \ .

The 36 volts H.T. was obtained from four g-volt
grid-bias batteries connected in serics by short lengths
of flex and- wander plugs. Using'a milianumeter which
read on the high side, the total H.T. current. was
between 1 and 2z m.A.’s,
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Fig. 3—The lagout land wiring of the recetver.

The "L.T. was provided by an Ever-Ready No. 126
battery (41 volts), A small series resistor (resistance
depending on the wvalves used) was used in the con-
nections to cut the voltage down to 4 volts.. Two-volt
valves were used, filaments connected in series. The
position of the batteries is indicated in"Fig. 3. :

Range i

The Home, Forces. and European News programines
were reccived quite clearly without aerial or earth,
but with a short throwout aerial ‘and earth tihe volume
from all these prograrumes was quite sufficient for an
average size of room, If an excessively long aerial was
used some difficulty was experienced .in separating
the ‘stations, but normally the selectivity was
excellent. ‘

LIST OF COMPONENTS '

One tuning condenser .0005 mfd, (Telsen bakelite dielec-
tric reaction condenser), Ci. N

One reaction condenser ,0003 mifd. (Ready Radic), Ca2,

One grid condenser .0003 mfd. (Telsen), C3. -

One on-off switch (Bulgin No. S.80), S.

One L.F. transformer (Bulgin L.F.33).

One 22 grid-leak (Dubitier). G.L.

Two 5-pin valve holders (Telsen).

Eight wander plugs ; two sockets,

Two spade terminals,

One detector valve, Vi (Cossor HF 210).

One output pentode, V2 (Mazda). -

Four 9-volt grid bias batteries. ;

One 4.5 volt battery (Ever-Ready No. 126).

One 6lin. Rola moving coil speaker.

o

Secondary Batteries—4

tnitial Charge

:  Changing the Electrolyre .

Charging “Low " Cells*

By G. A. T. BURDETT, AMILA.

Initial Charge ) ] )
HIS charge is the most impertant charge ot a
Dattery and it is as a result of the treatment
received during this charge that the ultimate
iength of useful life of the battery .will depend.” The
same applies to batteries which-have been replated and
they are treated in the same’ manner in, the initial
charge. :
New batteries are usually sold with Cellophane caps
placed over the vent plugs. This is to keep them
, airtight, to prevent hydration and also to pravent the,
- wooden separators from drying out. Seals should not
“be removed until just prior to the cells being filled
with electrolyte for the -initial charge.

Filling with Eleétrolyte. Lead Acid .

$ach cell, prior to the initial charge, must be filled
with electrolyte to within }in. of the top of the plates.
The S.G. of the electrolyte should be as stated on the
maker’s label. The cells are then stood for a period
of 12 'hours to allow the electrolyte to saturste the
plates- and- separators. Although in some instances
this period is-esceeded, batteries must be put on charge
within 24 hours of their being filled. The electrolyte
should then be “ topped up ” with sulphuric acid of
the same S.G. Do not exceed the maximum height of
-lin. above the top of the plates or the electrolyle will
spray out of the vent during the gassing period. The
battery is then placed on' charge for a period of 36 to

60 hours at the correct rate of charge, according to the

maker’s instructions. - This rate will be lower than the .
normal chaTging rate. ~At the end of this period there

should have been no further rises in voltage of the cell,

nor in the S.G. of the electro'yte for three hours.

Changing the Electrolyte o 1
- Batteries with wooden separators cause a reduction
in the initial $.G. of the electrolyte owing to the water
or moisture in the wood which further dilutes -the
esectrolyte., For this reason electrolyte of higher S.G.
is. initially placed in the batteries than is required for -
their mnormal [ operation. For - instance, with some
batteries the S.G. of the initial electrolyte is 1.350,
while that during normal operations is 1.2%0. At the
end. of the initial charge the original acid is poured out,
and the battery filled with electrolyte of the corréct S.G.
Most makers advise this change of electrolyte -after the
completion of the initial charge. Where sulphuric acid
is difficult to procure such.a procedure is not always
possible except with batteries required for special
duties, and this practice in other than exceptional
circuinstances i discontinued for the duration of war,
Where the S.G. of the-electrolyte is not reduced, e.g.,
the case of batteries with €bonite, glass or other non- ~
absorbent material, a change of electrolyte is not necessary
provided the makers are first consulted as to the desira-’
bility of such a procedure. "In any event, makers’
instructions should always be rigidly adhered to and any -
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proposed deviation from them should be made only
upon their advice. When the electrolyte has been
changed the battery should be.given a short refresher
charge of about six hours at normal rates, during three
hours“f which -there should be no further rise of S.G.
and voltage in respect of each cell. It is a good plan to
mark cach battery undergoing initial charge to that
effect, giving the time and the date when it is first
placed ‘on charge. Batteries on initial charge should,
if possible, be charged separately from routine charges
to prevent interference of current during their charging
period.  The series method only should be adopted.
Before the seals are broken and the eléctrolyte is placed
- new and replated batteries, first ascertain that.the
D.C. is available and that the charging plant is able to
cope with such batteries immediately upon the ecxpiry
of the standing period. :

With regard to alkaline batteries, the manufacturers
prefer to carry out their own initial charging and batteries
are usually delivered charged and filled with elecjrolyte
with the vent holes plugged with wooden - stoppers to
prevent spilling. It is then necessary only to remove
the wooden stoppers and give the alkaline batteries a
refresher charge,

Rouiine Charging

Batteries received for charging will have wvarious
maximum charging rates according to their size and type.
These will range from § amp., to 10 amps. or more.
Few charging plants are flexible enough to allow ‘each
type to be charged at its normal rate.” In practice the
charging is arranged so that the batteries of the most

Low Cell Low Cell

- 3 amps.

* Explosiveaction
sends out acid
spray wrth steam.

—_

I

Wl

here causing

r to boi)
watzn [oRb ol Sulphuric Acid at

Bottom

Fig, 4~—Wrong way of mixing electrolyte. Water must be poured
in first. 3

capacity of the majority of which is 10 amp. fhouts and
20 amp./hours, the charging rate of each is 1 amp. and
2 amps. respectively, Two odd batteries are also
included, -the normal charging rates of which are 1.5 and
The former will be put on charge at the 1 amp.
rate and the latter at the 2 amp. rate.

~ The charging rate should not exceed that stated by
the manufacturers, or the plates will be damaged and
the temperature of the electrolyte will rise above the

Low C{e// i Shorted Cell

(N
\él-&-/

/
=¥

7o Charging Board
Fig, 2~—Connections for boosting two ad"t}cent cells,
common types are charged at the normal rate, while odd
batteries are charged simultancously at the “ popular

rate. next lowest to the size. For instance, where a
number of batteries are received for charging, the

Low Celf

To Charging Board
Jerminals

Fig. 1.— Method of connecting one ** fow " cell to charging board
to prevent other cells being overcharged.

Battery

Low Celt
.]...

7o Charging Board

Fig. 3.—Showing how one cell is shorted by connecting two cells
in series when they are nof adiacent.

limit, e.g., 100 deg. F, The state of discharge of all
bat*eries reecived will aléo vary, and, as a result, the
circuit will frequently be interrupted for removal of
batteries upon their becoming fully charged.. In view
of this, systematic testing of all the batteries on charge
i@therefore essential. The testing should be so arranged
that each battery is tested at regular intervals, and as
soon as the S.G. and the voltage have ceased to rise
a record should be made to avoid overcharging or
undercharging a battery where it is in circuit with
batterics in a iow statd of charge. ‘ ’

Charging ““ Low » Cells

Frequently batteries arg found to have one-or more

. faulty cells indicated by low voltage, S.G. and the

presence of gassing when other cells are fully charged.
The simple remedy may be an extra beriod of chagging,
but unless the faulty cells are isolated this cannot be
carried out without overcharging the remaining cells.
Some batteries .do not allow of such isolation. as their
connecting bars are not exposed. Such batteries should
be taken off charge for further inspection and testing,
and, if necessary, the sealing compound must be removed
in order that th= cel! mayv be isolated for a, special
charging. Where the connecting bars are exposed it is
a simple matter to fix a special clip (Fig. 6 illustrates
a suifable typ2 of clip which may be made, and how
it is fixed on the connecting bar of a MT. type of
battery) on the bars to give the cells -an independent
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A COMMUNICATIONS THREE-VALVER

NEW SERIES.

Front View of an All-mains
Midget Three. Full Constructional
Details are Given in this Issue
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WHAT’S THE
DIFFERENCE ANYWAY?
Covernment reduction.
of tin - content of alloys
often means the in-
crease of soldering

for

FIRST-CLASS
RADIO COURSES . .

QUALIFY AT HOME—IN SPARE TIME
After brief, intensely interesting study—under-
taken at home in your spare time — YOU can
secure your professional qualification,
YOUR
Radio. Let us show you how'!

GET A CERTIFICATE !

Prepare

share in the post-war boom in

temperatures if satis-
factory soldering pro-
cesses are to be achie~
ved. But what ine
creases are necessary?
How will the com-
ponents be affected by
increased heat ? These
and other technical
queries are answered
in “ Technical Notes on

Soldering,’” issued by the manufac turers of

Ersin Multicore the AI1.D.
approved three core Solder Wire. '’

engaged on government

and .G.P.O.
Firms
contractsare invited

to write for a copy of this reference sheet

and samples of Exsin Mu!

lticore Solder Wire.

;~—=<—~ FREE GUIDE -=—==———=

The New Free Guide contains 124 pages of
information of the greatest importance to
those seeking such success compelling

qualifications as A.M.Brit.I.R.E.,A.M.LE.E.,

City and Guilds Final Radic, Matric.,
London B.Sc.(Eng.), A.M.I:P.E., A.M.L

‘Mech.E.,Draughtsmanship (allbranckes),

etc., together with particulars
remarkable Guarantee of

SUCCESS OR NO FEE

Write. now for your copy of this remarkable

of our

ERSINIMUIIEORE]

The Solder Wire with 3-Cores of Non-Corrosive

Ersin Flux

O T v we e w wY o bows Y et

publicatien.

FOUNBDED 1885—-OVER 150,000

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 461), 148, HOLBORN, LONDON, E.C.1

v

It may well prove to -be the
turning peint in your career.

& s e e e TR vAW pmn Xorm e R T e pexd e e

SUCCESSES '~ = === ==

NEW PREMIER S.W. COiLS

4- and 6-pin types nqw .have octal pin spacing and
will fit International Oetal valve-holders.

4-pin Type 6-pin Type
Type Range Price
04 915m. .. _2/6
04A - 12.26m, 2/
4B 22.47m.
94 m,
04D  76.170m.
04E . 150-350 m.
04F  255-550m. .., Chassis Mounting
04G  490-1,000m, .4/ Octal Holders
04H 1,000-2,000m, - 4/« E 10id. each.
Coil, 11-25, 25-38,

New Premier 3-Bapnd SW.
38-83 m., 4/9.

Rotary Wave Change to suit above, 1/6.

SHORT-WAVE GONDENSERS

Trolitul insulation. Certified superior to ceramic.
All-brass construction. Easily ganged.

15 m.mfd. 2/11 100 m.mfd.
25 m.mid. 3/3 160 m.mfd. 8
40 d, 3/3 250 m.mifd. .5/8.

Brass Shal't Couplers, in. bore, 7id. each.
¥iexible Couplers, iin, bore, 1/2 each,

MOVING-GOIL SPEAKERS

Rola 6in. P.M. Speaker, 8 chms Voice Ceil; 25/-,
Rola gin. P.M. Speaker, 3 ohms Voice Coil, 25/,
Ahove speakers are less outpuf transfdrmer.

Rota 5in. P.M, Speaker, 3 ohms Voice Coil, 21/~

——PREMIER RADIO——

-CHASSIS
Tead-coated steel, un-
drilled.  10im. x 8. X
2fin., price 7/ each.
“0in, x &in, x 2§in.,
price "10/8 euch.

LF,
TRANSFORMERS
Iron-cored 450-470
kefs, | plain and  with
flying lead, 5/6 each.
BAKELITE
DIELECTRIC
REACTION
CONDENSERS
0001 mf. 18,
0003 mf,, 2/6,
0005 mf., /9 each.”
.0003 mf., Ditferential,
2n1,

H.F. CHOKES
8.W. EF. 10100 m.,

173. .
Standard H.B., 1/s,
Binocular H.F., 1/8.

VOLUME ; ! A
CONRTROLS Push-Back Connecting Wire, 2i{d. per yard.
Carbon  type, 920,000, | Systoflex Sleeving, 2mm., 2/8 ver doz, yards.

50,600, & meg.. 1 mex.,
and 2 mee., 3/9 cach.

f&'&’d’o" ;gﬂ?e'} %}0(:)5), 7-pin Ceramic ChassisMtg, English Type Valve-
4 4/6 each =23 holders, 1/6 each,

Wire wound type, 5,000
and 10,000 ohms, 5/6
each.

METERS

0-100 ma. Moving fron, A.C. or D.C., Bakelite Case,
flush mounting, 2iin, diameter, price 12/6 each,

Morse, The Premier Oscillator supplied complets
with valve, on steel chassis, price 27/6. Practice
key. 3/3. TX key. 5/10. Super key, 11/8. Brown’s
Headphones, 18/6 pair. 3-Henry Chokes (as used in

.. Oscillator), 10/-. High pitched Buzzer, adjustable
note, 3/- each. N

Mains Resistances, 660 ohms .3A. tapped 360 +
180 +60+60 ohms. 5/6. 1,000.chms, .2A, tapped at
900, 800y 700, 660, 500 ohms, 5/8. 1 watt all values,
&d. each. 1 watt all values, 7d. each. 4 watt
from 50 to 2,500 ohms, 1/- each. 8 watt from
106 to 2,500 ohms, 1/8 each. 15 watt from 100 to
10,000 ohms, 2/- each. 25 watt from 100 to 20,000
ohms, 2/8 each. :

SWITCHES
QMB, panel. mounting, split knob type 2-point
onjoff, 2/~ each.  DP on/ofl, 8/8.
Valve Screens, for International and U.S.A. types,
12 each. i . .
Resin-cored Solder, 7id. per coil.

Sereened Braided Cable.
Twin. 1/¢ per yard.

Single, 1/3 per yard.

Amphenol Octal Chassis Mounting Valve-
holders, International type, 1/8 each. English
type, 1/3 each.

Send for details of our Micro- ‘

. ALL POST CRDERS TO : JUBILEE WORKS, 167, LOWER CLAPTON ROAD,

phones, Valves and other radia
atcessories available. All en-
quiries must be accompanied by

a 2id. stamp. i

LONDON, E.5. )
CALLERS TO : Jubilee Werks, or 189, Fleet Street, E.C.4. (Ceniral 2833)

{Amhurst- 4723)

ii
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extra charge. Figs. 1 and 2 illustraté the method
of boosting one -low ceil and two adjacent low cells
respectively. When connecting carc must be taken to
ensure that the positive lead from the charging board is
placed -on the positive terminal of the cell in question,
since the connecting strap of two cells is * positive ”
one .end and “ negative ” the other. The polarity of
the connecting strap is ascertained, therefore, in relation
to the cell in question, as will be seen by Fig. 3.
Where more than one cell in a battery is low and the
cells in question- are not adjacent one cell only may be
given a boosting charge at a time. Were the two cells
comected as in Fig. 3 the centre cell would be shorted,
or if the cell was ignored it would receive an overcharge,
“ since the current flowing through the two low cells will
also flow through the healthy cell. Where the 5.G. and
voltage of cells are consistently low, obviously some
internal fault mwst exist and must be located and
rectified as further charging will only aggravate the
troubles

Renewal of Electrolyte

Sometimes the electrolyte in a battery has a low S.G.
due to either spilling of the electrolyte or loss of electrolyte
due to excessive gassing, and it is therefore advisable
to renew it. It is pointed out, hqwever, that electrolyte
does not become diluted through ordinary evaporation,
since water only is evaporated, leaving the more dense
clectrolytz in the cell. For this reason batteries are not
“ topped up ” in normal éircumstances with acid. Do
not undertake the renewal of clecirolyte unless it is
definitely ascertained that the low S.(w is not due to
a short.circuit of the plate or a low state of charge,
Where all the cells of a battery are in such a condition
the trouble is probably due to dilution. I3eforeremoving
electrolyte fully charge and then test. If the clectrolyte
is still low drain it off and replace with that of the
correct S.G. Do not -fill a’ discharged battery with
“ charged ” electrolvte, e.g., 1.270 5.G., or a charged
battery with discharged electrolyte, 1.150 S.G. No
mistake can occur where the battery is first fully charged
and_eclectrolyte of normal S.G. put in.” Acid may be
added to the existing clectrolyte of a batltery to correct
it, but-this is a difficult procedure since the S.G. of the
resultant snixture must be correct, and it is difficult to
judge when mixing acid of different densities in this
manner. A more suitable method is to pour out the

Surgiéa/ Rubber Tube ‘

Supporting

Acid Level

Wooden Clip Adjusted
By Thumb Screw

Fig, 5.—Simple method of sivhoning sulpharic acid from & carboy.

“low " elcctrolyte from the battery into a suitable
container and add new acid until the correct S.G. is
obtained.

Mixing Acid : R
Acid received in concentrated form, e.g., 1.840 S.G.,
or lower, but still above that required for batteries; has

Terminal

Bort For Good
Connection

Fig, 6.~ Dimensions of connecting clamp as shown in use in Fig. 1,

to be broken down to the required density. This
procedure requires careful handling. The aeid 1s usnally
delivered in 1o-gallon glass carboys. Suitable mixing
vessels of glass, wood, dead-lined wood or glazed
earthenware must be used. When mixing, the distilled
water must be placed in the vessel first and thz acid added
to the water—uecwver vice versa. ‘Were the water poured
on to the acid the water, being the lighter, would not
mix with the acid, but would float on top of it. At the
level where the water joined the acid (sce Fig. 4) heating
action would be set up, cansing the water to boil. The
steam created would give rise to explosions and spray
the acid over the operator. When mixing, acid should
be added slowly and the liquid slowly stirred with a
glass or wooden rod. Alixing slowly prevents undue
rises in temperature, which should not exceed 100 deg. F.

Extracting Acid from Carboys )

The practice of tipping a carboy and pouring acid in
a jug is to be deprecated; even where protective clothing
and goggles ave pravided. In the absence.of suitable
acid pumps, stand carboys on a strong box or bench.
Fill a length of ordinary surgical rubber tubing with
distilled watcr, place one end in the acid and allow the
water to run oufsof the tube.- Then place a suitable
clip. over the tube and release as necessary, when the
desired quantity of acid may ‘be siphoned out. Fig. 5
illustrates this method. .

Mixing Alkaline Electrolyte .

Alkaline ageumulators, 4§ referred to previously, are
usually charged initially by the 'makers and delivered
in a wet condition., For the periodical renewals of
electrolyte, viz., every 1z months, the electrolvte may
be received in liquid form, when it should be treated,
extracted from the carboys and poured into the cells
in a similar manner to the lead acid. Often, however,
alknline electrolyte is delivered in crystal. form, packed
in scaled 4lb. tins, and special treatment is required.
Obtain an earthenware or galvanised iron vessel for
mixing. Allow one tin of 4Ib. of crvstals to one gallon
of water, or similar quantities pro rate, pouring in the
distilled water and gradually add the crystals. to the
water.and stir slowly until 2ll the erystals have dissolved.
‘When the ‘temperature of the solution has drovped to
about 6o -deg. It test the S.G., which should be r.190.
The solution-may then be stored.in glazed carthenware
containers used expressly for alkaline. Do rot, on any
account, use vessels which have previously contained
sulphuric acid.

NEWNES SHORT.WAVE MANUAL

6/-, or 6/6 by post from
' George Newnes, Ltd., Tower House, Southampton Stc.
2.

7 s . London, W.C.
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" YOUR SERVICE WORKSHOP—9

A ‘Shadow

Testing and Operating.

Output—m@ifer

By STANLEY BRASIER

(Continued. from page 508, November. issue)

Construction

HE plate on which the coil, magnet and movement
arc mounted must be made of non-magnetic metal,
. otherwise the instrument will not function
Aluminium_ of stoutish gauge will do, and should be
cut, deilled and bent to measurenients given in Fig. 8,
The small end plate in which. the light aperture is cut
is at right angles to the base at its narrow end, and is
included in onc piece with the cover {see Vig. 10). The
coil, magnet and movement are mounted on the base
plate in a similar wav to that of the original shadow
tuner, except that, owing to the different position of rest
required of the needle, the coil bobbin—ivith the magnet
in place—is swivelled round so that the outer part of the
coil bracket engages the segment shaped slot (see Fig. o),
and which enables the coil to be turned to and iro
siightly. By this means a-suitable zero position for the
pointer may be found after which the screw holding the
whole assernbly miay be tightened.. If the- pointer is
now slowly moved with some fine instrument towards
its maximun position, a point will be found where the
magnetic resistance.is overcome, and the pointer moves
quickly to the rear. At this point a small stop is stuck
—with a spot of wax—to the base; and may consist of
a short stub.of brisile just long enough to stop the

pointer -going past. (Fig.9.) )

At this stage the movement may be tested by connccting
the variouis voltages of, sav, a grid bias batlerv across
the coil. 1f thencedle tends to swing the wrong way the
polarity of the battery sliould be reversed. The action
should be consistent and ‘* easy,” and the bristle pointer
should, at all points of its travel, be dead vertical as any
slight cant either way will be greatly inagnified on the
screeit,

T

Fixi,
Bracllzger

AN

72

respectiely

AN

crean.
»

‘_—/5,4. i =

/o
Chassis 22 deep -

Il

l ro |

T 27 n 15
Fig, 5.~—Top-of chassis, showing positian of light shaft, end wiring.
‘ etails.

The cover for the basc plate may be made from any.thin
metal—an old tin of suitable size would do—and cut
out to shape as in Iig. 1o. It is then bent up to form the
tapering box affair, a good idea of which max be gained
from the illustrations. The two nuts and bolts which
secure the cover to the base (at the front) pass through

wUﬂSI . J:LS? DSS

AL 0L
o NMete < VC
[ A i T /*‘40///@ X ot
| i1 Co r 43
L SN T N Op-off
gg%gecr /I 'L - Switch
[ /00000
All I 0 2itd
{Zuete\ | [ 50004 of o sigc 1y D
fegl

o Lamp

ILi

O 7o
~ 12 230 200G
/ &6 vols , NG
P?d 4 - | Anchored &
b i 10 chassis
) 1%
Pax strp, 145 .
Anchorage . ™ =
3 I i
: Inp® Al

s

Fig. 6—Underchassis layout, and wiring diagram.

the chassis also, and are fixed with another nut, Two
angle brackets are soldered to the.sides of the cover,
towards the other end, to act as supports, and so' that
the movenient becouies level and parallel to the chassis.
The- box need not be absolutely * light tight 7—it will
not be, owing to the bend in the Basg plate—but it is
advisable to paiut the inside dull black, or it can be
“sinoked " with ‘a wax taper in.order to obviate any
refiected 'secondary rays. The position and size of the
aperture in the small-cnd plate is important, as also is
the position of the lamnp, and for thisreason it is mounted
on a simplc adjustable bracket so that the bulb is placed
right up to the aperture and is'capable of slight up and
down adjustment. The best sori of paper.te use for the
screen is typewriting copy paper, and this is placed behind
a piece of thin clear glass cut tod the size of the large
opening and secured by beuding.over the clips provided,
on the front of the cover. '
The construction of the rest of the instrument is quite
straightlorward. Tt is’ built on a chassis measuring
zin. X 74, X 24in. bent”up fromn one piece of tinned iron
and the corners soldercd. The remaining parts, except
the valve, are dll- mounted underncath the chassis. The
‘transformer. has a standard 4-volt secondary which
feeds the diode heater and the 4.5-volt fainp, although,
in ‘the original, a few more furus of thinuner wire
(28" S.W.G.) were put on sg that am extra tapping of
5 volts provided good ilumination for the lamp. The



12 i PRACTICAL WIRELESS

December, 1943

oad resistors are o‘ nominal value calculated to suit
the requirements. of varying types of output valves.
Each resistor is made up of two 1 watt in parallel, thus
giving ¢ rating of 2 watts to eachrvalue, Lut this may,
of course, be'increased if required. They are all mounted
on a pa\nhn group board, and the switch S.2; which
sclects either of these re51~tor: is a S8.P. four-way
rotary of the Yaxley pattern, while St is a rotar
S.P.D.T. switch, and any type making sound, positive
contact may be used. The switch from a disused volume
control makes a conveunient rotary onjoff switch, which
niethod was adopted in the original. The 4mfd. condenser
must be of the block type—not electrolytic—with a
working voltage of 250 or over. Wiring of the instrument
(Figs. 5 and 6) 1s extremely simple, as may be judged from
the under-chassis illustration.

VIt will De noted from Fig. 5 that the screen is set
back from the front of the chassis. This is to allow for
the deeply recessed cscutcheon fitted to the cabinet
which is necessary’in order to shade the scale from any
bright outside light (otherwise the shadow of the pointer
would not be seen). The eseutcheon is made from picces
of tin soldered together, and measures 4%in, X zin. X

Escutcheon I3 deep

F/ange)v
@ e ¥
i 5_’-' 4;2? - e
P
® ® e
s
0.9 AC LOAD OFF  ON | ]
1 METER vOLTS | 5000 8000 /
N/ 200{\ / 100%0 b .
‘ ) e
\ /y 7
»
o gfoes — -
fvorine Plste .~ -

Fig. Z—Showing size of ®scuicheon and lagout of cabinet front,

riin. deép, but this'depth will depend upon the thickness

" of the Jront of the cabinet. The escutcheon allows only
the upper half,- ppm\mmtdy of the screen to be séen’;
on.the lower half there appears ‘a ‘shadow of the lower
part of the movenent; which is not wanted.

Testing and Operatzon

After connecting the completed output meter to the
mains, it niay be switched on, and while. waiting for the
diode va lve to warm up, the position of the lamp can'‘be
adjusted beh ind the small aperture until an cven diffusion
of light appears over all the_ visible - pm‘uonv of .the

qcréen The zerorand maximum positions of the.pointer _

may 'now be notes d, and the scale marked out in a manner
simular to that shown in Fig. r1., No attempt has been

made to ‘calibrate the cmtput stale, chept in, degrees,

which is suitable 10r indication or- comparisons,

Q 46 /3 20 25 30 35 40
_Hnlnxzll,ull|n*nllqulnuiluclnlllun
A4.C W

h.FOutput
fllPl‘lHll!If)ill!l’“l[hI!l'lllIII”[lIHl!lllH
0 O 20°30 40 50 60 70 80 'S0 /0O

Frg 1.~ The scale fitted to the ongmal instrument, The
cahbmtum of the volts scale™ must be "carried out
individually jor eack meter.
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Fig. 8.~ Details of baseplate.
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In-use the switch Sr is set to ‘““ output meter’’ and
the input leads coniected to the O.P, transformer
prizary of- the receiver under test and into ‘which a
signak from a test oscillator or similar deyice has heen
injected. Sz is then adjusted to connect the load resistor
nost suited to the load of the output valve in use and,
for the purpose of quietness, the speech coil of the Joud-
speaker may Le disconnected. The instrument is quite
sensitive and will respond to small changes of input as a
tiny variation of the pointer will produce an easily
visible ‘change of the shadow on the screen or scale.
The output Theter w ill not work satisfactorily if joined
transformer secondary—at least, not
. unless a very powerful signal ]S available which, in any
case, is not practical.

Using on A.C.

The meter may also be used for A.C, meastrements
of a given frequency, and the scale can be calibrated for,
say, 50 cycles. The switch St is turned to *“ A.C. volts ”
and' the input leads’ apphed to the voltage sowrce; the
meter will measure about 4o volts full scale Two volts
will zive an indication on the scale of about gin., which
is rea:on'\bly goad, remeinbering that the movement is
of the moving iron typé and that not too’ ‘much must be
expected of it~ Higher A.C. voltages—such as those of
the mams—may be measured by joining a suitable

Bearing Adjustment
Screw

1-\——""'-' / 2 ] -

| Movement . ¥ Fxmg
- 3
| \L / crew

=

Baseplate
Bent to
7Q°approx |

Magnet

';’o;/

Bristle carrying sé,-:g
feedle Segment
Stop for mex. sjot for
Fig. 9—Indicator movement needle swing  zero needle
and methed of mounting. »adjust, -
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resistor in series with one of the input leads,~and in this
connection one of aboyt 30,000 .ohms provides a full
scale reading "of 250 volts approximately, the exact
value of resistor being best found by éxperiment.

Calibration, on the lower voltage range, is best carried
out from the mains via a multi-tapped transformer and
the one incorporated in the valve tester is eminently
suitable since ‘its range is from 2 to 4o volis A.C.

Faraday House, the mecca
of training ‘in the electrical
world, has decided to open
its doors to women. The
Government offered bursaries
fo women and ~some are
already in training. In the
illustration Dr. Coode Adams,
the principal of Faraday
House; is seen explaining
the motor generator swilch-
board to the first women
students.
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Low FreqUGncy Amplitier Désign—'—3

The Use of Pentode, Beam-tetrode and High-mu Triode Valves

(Continued from page 492, November issue.}

ENTODES have come into such widespread use
during’ more recent years that it has become
customary to expect to find this tvpe of valve

in the output stage of almost any type of receiver.
What advantages do pentodes confer, and what
disadvantages ?

The principal advantage is in connection with the
stage gain, especially when high-tension voltage is

fimited. It is possible; Wwith a pentode, to obtain two

or three times as much gain as with a normal small
output triode used in the same general circuit arrange-
ment. In the case of battery-operated sets, a single
pentode will provide up to about half a watt of audio
output; and this for the consumption of under 10 mA
at -120 volts. To obtain - a similar output with any
triode valve would necessitate the use of a valve taking
double the current, and operating at a much higher
plate potential. ‘This is true whether the valve is used
as a class A amplifier or a pair of valves is used in a
push-puil stage.” Conditions are more favourable if
class B is employed, but in that case the extra cost of
-components must be borne in mind.

Third-harmonic Distortion :

_Push-pull and class B amplifiers will be dealt with
later, so nothing more will be written qn that side of
‘the question here. Most good things in this world have
to be paid for, so one might well ask what disadvantages
attach to the use of pcntodes. The first is that the
pentode gives rise to distortion of uneven harntonics—
particularly the third. “A triode also tends to produce a
certain degree of harmonic- distortion, but this occurs
at even harmonics, and applies principally to the second
harmeonic. ! .

The essential difference is that even harmonics are
far less offensive to the ear than are odd harmonics.
Hence the widely-held belief that the pentode does not
give quality of reproduction equal to that of the triode.
There is another importaut point in ‘this connection :
both types of valve give increased harmonic distortion
as they approach the limit of their power-handling
capacity. But ‘whereas the rise in distortion with a
triode is roughly proportional to the rise in output
(within the working limits of any particular valve) the
distortion increases more rapidly with a pentode as the
output is varled from about one-fifth to the maximum. .

Tone Compsnsation
In general, a pentode tends to emphasise the upper
audio register. Because of that it is normally found

HI+

LS.

H.T=-

Fig. 1.—A typical pentode oulput stage’ resislance-capacity
counled to an infermediate L.F. amplifier, -

desirable to apply some form of tone control or tone
compensation. This can be done without much difficulty,
but the result is to reduce to a certain extent the gain
provided by the valve. On.the other hand, there are
cases in which a little extra amplification of the higher
audio frequencies is desirable; it may then prove
satisfactory to employ a pentode without any appreciabla
degrec of tone compeunsation. * This applies in the main
to “straight” circunits where the utmost .degree of
selectivity has been provided, with the result that there
is a noticeable attenuation of the upper register.

P

3

N

Rg

AAAAAAA S

e Ut = l
VVVVVYY \l

H.I~

ig. 20—A two-stage amplifier wilh a pentode used as intermediate
voltage amplificr and feeding into an output triode.

el
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Another tendency of the pentode—due largely to its

-higher amplification factor and higher impedances

involved—is toward self-oscillation at audio frequency.
This can be overcome by the: application .of negative
feedback, which will call for due consideration later in
this series. ’

Beam Tetrodes .

So far reference has been made only to triode and
pentode valves. What of the beam fetrode? This
resembles a pentode in many respects,” and gives a
siniilar degree of gain. The connections to it are the
same as to a_pentode, the only ““ mechanical  difference
being the omission of the.cathode-connected suppressor
grid. This tvpe of valve, however, has one marked
advantage over the pentode in that it introduces less
third-Barnionic distortion. It does, on the other hand,
produce appreciable second-harmonic distortion. In
general, the beam tetrode is to be preferred to the
pentode, and for many purposes it may eventually be
the cause of the pentode becoming obsolescent. .

" Pentode Circuits .

Now let us turn to some of the more practical-aspects
of pentode-circuit design. Fig. 1 shows the circuit of a
pentode output stage, resistance-capacity coupled to a
preceding L.F. or detector stage. It works guite well in
such a circuit, and has the advantage of very low
“ Miller .Effect "’ grid-cathede capacity. This is due in
the main to the screening effect between grid and anode
of the suppressor and auxiliary grids. The values of the
grid condenser and leak can be determined as previously
explained in the caseé of triodes. The bias resistor and
condenser can also be found by the application of
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Ohm’s Law ; - there aré no known simplified methods of
estimation. . N
The values of the auxiliary-grid decoupling resistor
and condenser are not usually very critical, but the
effectf changes should be considered. It should first
be borne in mind“that changes of auxiliary-grid voltage
have more effect. on anode current, and hence on-gain
and maximum output, than have ‘changes in anode
voltage. .In fact, the anode current will be found to
remain constant over a fair range of anode voltages,
provided that the auxiliary-grid wvoltage remains
unchanged. The reason is simply that the auxiliary grid

is closer to the cathode than is the anode, and therefore,

has more controlling effect.

Component Values i

A value of 2,000 ohms for the resistor is generally as
good as any for all-round results, but values between
1,000 and 3,000 ohms can be used. Clearly, the value of
this resistor affects the voltage applicd to this grid, and
therefore. a higher value will result in lower gain and
lower maximum. output. It is because of this that in
many simple and inexpensive battery sets the auxiliary
grid is often connected directly to the H.T. supply line.
That method of connection is not desirable from other
points of view, and often emphasises the distortion.
The inclusion of the resistor has a stabilising effect on
the valve and tends to * iron out ™ the éffect of differ-
ences in characteristics of different samples of valves of
the same type. - '

The by-pass .condenser is necessary in conjunction
with the resistor to avoid the :building up of audio-
frequency voltages across, the resistor; these would
cause varialions in voltage applied to the auxiliary grid
and add to the distortion, whilst causing a loss in
output.. A capacity of 2z mfd. is often recommended for

the by-pass.condenser, but. a much lower value is. .

normally just® as satisfactory, and obviously more
economical. It also reduces the likelihood of hum., If
a few tests are made it will nearly always be found
that a capacity of .5 mfd. is fully satisfactory -with
resistances up to 2,000 ohms ; and it is seldom desirable
to go above this resistance unless it is desired to limit
the gain and the valve is by no means fully loaded.

A simple form, of tone filtet or tone control is shown
in Fig. 1. This takes the form of a fixed tondenser in
series- with a resistor between the anode of the valve
and earth, Values of .1 mid. and 25,000 chms are
suitable when a variable control is required. If a fixed
compensating filter is sufficient—as is generallythe
case—.05 mid. dnd ¥o,000 ohms will suit most pentodes.
Reduicing the capucity "of the condenser or increasing
the. value of the resistor will bring about a rise 4n the
average pitch of reproduction.

Speaker Feed

-We rnow come to the finai link in the chain: the
speaker, or speaker transforiner, This is very important;
and introduces what is probably the greatest difficulty.
If we are to have any pretence of matching, the impedance
of the transfofmcr primary must be high. But un-
fortunately, as explained earlier in this series, the
impedance increases with ffequency. Thus, although
it ‘may be well chosen for average audio frequencies,
it may then be néar resonance at the third harmonic
of lowoer frequencies, In consequence, the third harmonic:
would be brought into, increased promifence, and
reproduction may - be distinctly unpleasant.  With
normal methods of cdoupling that is a difficulty which
must be’ tolerated, At the same time, the network
which we have described as a tone compensator will
virtually smooth out.the variations-in speaker-trans-
former impedance and thereby provide some relief from
_the trouble mentioned. : ’

Pentode as Voltage Amplifier

1t is not custbrmary to feed the output from a pentode
into a triode, but this may be done. Alternatively, it
nray be fed into a push-pull stage. This arrangement
would normally be used only when it was required to

obtain a fairly large output and when it was wished

-employed.

to avoid the use of two intermediate voltage-amplifier
stages, Nevertheless, the pentode can be used to good
purpose, and it does give a high degree of voltage
amplification - for a very ecomomical consumption of

\H. T, and L.T. current.

Fig. 2 shows a circuit of a two-stage amplifier in
which a pentode is resistance-capacity coupled with a
triode power-output valve. The choicc of auxiliary-
grid resistor and condenser is governed by the factors
already dealt with, so we have to consider only the
values of anode resistor and grid condenser and leak.
Matching, as considered for triodes earlier, is out of the
question because of the. high internal resistance of a
pentode. The higher the value of Rr the greater the
stage gain (provided that the available H.T. voltage.
is sufficient) and the greater the attenuation of -the.
higher audio frequencies. Suitable values normally lie
between about 100,000:ghms and 300,000 ohms, and a
resistor of 250,000 ohms will be “found suitable with
almost any pentode. If the Dbias resistor is of the
normal value, determined as for a triode, it is possible to
use a comparatively low H.T..voltage without the
anode potential failing too seriously. This is because
of the low resulting anode current, And since the valve
is used purely and simply as a voltage amplifier,. and
if the applied grid voltage is low, a very satisfactory
signal voltage can be fed to the triode by using thd
normal H.T. voltage of 120 or 250, for battery and
mains valves respectively.

Fig. 3—A high-mu ln'o«ie,‘
with aufomatic ~ biasing ! H.T+
used as the oulput stage s ’
in a small ballery re- LS.
ceiver. Normally, the
triode should be fed directly
from the detecior.
e Y i
AT~
2
2 Bias
. < Resistor
3 LI+ :; :
£
2
£ ¥ T Ll

The grid leak, marked Rg, should have a resistance
equal to about twice that of the anode load resistor,
whilst the value of the grid condenser may be about
.05 mfd. Due to the constant impedance”of the anode
load, frequency distortion will not be a serious factor.
Because of the high shunt impedance, the “ Miller Effect”
capacity of the triode will come into prominence,
This may be more of an advantage than a disadvantage,’
since it will ‘tend to give a “cut”of the higher
frequencies, :

The Output Tefrode

So far little reference has been made to the output
tetrode, although it has been stated that this valve has
most of the ‘advantages of the pentode, without the
most important disadvantages of producing third-
harmonic distortion. The method of using it is practically
identical with that applving to a pentode; in fact,
it would be possible to substitute a tétrode for a pentode

"in almost any circuit, without doing any more than

adjust the grid-bias voltage to suit the new valve.
It is not, therefore, necessary to deal here with any
particular tetrode circuits.

High-mu Triodes )
So-called high-mu -triodes have been in use for a
number of years in the output stage. In general, it is
the battery-set high-mu triode which is most widely
It bas a high value of mutual conductance
{the figure may approach 4 mA,jvolt for a two-volt
valve) and_a comparatively high internal resistance—
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in the region of 5,000 ohms for a battery valve. This
type of valve is more sensitive than thé normal small
power valve; -that'is, the output provided for any
given small 1nput is neater than is the case with other
types of triode. -In “this respect it can be said to fall
between the normal triode and the pentode. The chief
disadvantage is that it is’ capable of handling only a
small mput whilst the available -output is normally
limited to around 200 williwatts.

‘Correctly employed, it is very convenient when in
scarch of good reproduction with a small battery set
designed for economy in prime cost and battery-current
comsumption. The setting of the bias voltage should be

arranged with the utmost care, for.which reason it is
luvhly desirable that automatic bias should be employed,

a circuit for this being shown in Fig. 3. - The valie of
the bias resistance iy determined by the normal -applica-
fion of Ohm's Law, but it should be remémbered that
the current passed- through the resistor is the total
cathode current taken Dy all the valves in the set.
As the approximate bias voltage reéquired is 4.5, and the

average Dattery set takes about 10 mA; it will be seen
that th, bias resistor should have a value in the region
of 500 ohms, = It is well worth while to nse a good vari-
able resistor of r ,000 ohms and set this carmfully for
maximun output "and optimum guality of reproduction.

Oscillators

Ancde Load Inductive. Grid Circuit at Opérating. Frequency.

Equivalent Circuits.

Crystal Oscillators

{Concluded ’rom page 495, November issue.)

CASE 3. Anode Load Inductive
HIS time the stage reduces to the circuit of Fig. 11,
where agaiyt the vector representations are UlVPn
This time, the angle ¢ is positive, and therefore
both sin 6 and ces § ave also posittve.
Ri=—1/m «. Cega st 6.

_i.e., a negative resistance,

Thus, under +fhese conditions the damping of the
input cireuit may be ofiset by the energy fed back from
the anode ‘circuit and oscillations set up in the grid
circuit may be maintained provided the anode circuit
is sufficicntly inductive.

~uly .
/ Vi
Vo

11.==4s for Fig. 10, 5115 in this case with the anode load

inductive.

' Fig.

Hence for TP/TG circuit to oscillate the anode
circuit must be inductive, i.e;, it must be tuned to a
froquency  above, the opemtmg frequency.

We shall now consider the grid circuit.

CASE 1. -Grid Cireuit at the Operating Frequency
Suppose that the mnatural frequency of oscillation

is, that of the grid circuit, i.e., let the grid circuit be

tuned’ to resonance, As we 1\u0w for OSClHdthllS to

be maintained, the anore voitage must have a component

which -is a1mplm~e to v.. -In the above case, as the
diagrams of Fig. 12 will point out, this condmon is

not obtained and consequently oscillations  would

not occur,

CASE 2. 6&rid Circuit Capacitive

This® is seli-explanatory fromn a study of Fig. 13.
Again 7, has no component antiphase to z; and thereioxq
o>c1]1at10n< cannot be maintained.

CASE 3. Cr:d Circuit Induetiv
Fig. 14 shows in this case that it is possible, when

the ﬂud circuit is inductive, for V, to have a component
am‘,)plmbe to Vi

Oscillations can” therefore be main-

tgs

Fig. 77*leh the grid circuit tuned lo the operating frequency
oscil{ations cannot be maintained, -

tained. The  important resulf, therefore, ds’ this:
the anode and grid coils must be tuned to a frequency
higher than that of the required operating {requency.

Equivaleﬂt Circuits

In Fig. 154 is shown the equivalent circuits connected
by’ the C g of the valve, So far as total reactance
18 concmncd it can De replaced dgs shown in Fig. 15b,
thuis obtaining effectively a series circuit, the resnnant
frequency of Which will be: be: .

fo=1/2 =v{L.+Ly) Cga,
and this is approximately the flequency at which the
(Coﬁiinued on page 19.)

K v
K f . Vga  4A; A
4 J- - . s : b
Fig. 13 (laft)—Oscilletions cennot H
Vga cge : gecur when the grid circuit is }
G -}.,I capacilive. t
C 4 : |
~ n £4
I 3 Vo Fis. 14 Crigh—When. the grid "y !
Vi ‘ " is. rightl,—When. the gri v Iy 1
: Yo cireuit is inductive il is ro.mble for % i / 173
- V, to have a component antiphase , - 7
to V!-. 4
v, : "
] Vga
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= (g i"on THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an 1. C. 5. Radio
Course learns radio thoroughly, com-
pletely, practically. When ke earns his
diploma, he will KNOW radio. We are
 not content merely to teach the prin-

ciples of radio, we want to show our .

" students how to apply that fraining in
practical, every-day, radio service work.
We train them to be successful!

Dept. 94, International Buiidings,
Kingsway, London, W.C.2.

Please explain fully about your instrugtion in the subject
marked

Complete Radio Engineerinz
Radio Service Engineers
" Elementary Radio Television
"} If you wish to pass a Radio examination, indicate it below.
British Institute of Radio Engineers
. P.M.G. Certificate for Wireless Operators
Provisiona! Certificate in Radio Telephony and
Telegraphy for Aircraft
City and Guilds Telecommunications
Wireless Operator, R.A.F.
Wireless' Mechanic, R.A.F.
Special terras for_members of H.M. Forces

Name

Address ..

TRANSFORMERS
. ano CHOKES
FOR RELIABILITY

0

Lxide
BATTERIES

FOR
RADIO

are playing their
part in the g:reat-.
‘national -effort.
They are as indis-
pensable to the
purposes of war
as to those of

peace

THE CHLORIDE ELECTRICAL STORAGE CO.LTD.
Grosvenor Gardens House, Grosvenos
" Gardens, London, S.W.1

W.R.84/43
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THE demand for “ AVO ” Electrical
Testing Instruments for H.M. Forces is
now such that we regret we can no longer
accept orders for ordinary Trade or
private - purpeses.  Orders already
accepted will be despatched as soon as
possible.

Orders from Government Contractors

or Essential Works can be accepted, buf

they must bear a Contract Number and
Priority Rating, and even these orders
wil! necessarily be :ub;ect to delayed
delivery.

We take this opportunity of expressing
to the Electrical and Radio Trades our
appreciation of their co-operation and
patience during the considerable and
unavoidabie ‘delays that have occurred
in executing their orders. We feel
confident .that our ~customers will
appreciate that we, in common with
other ‘manufacturers, are prompted by
the universal desire to assist towards a
speedy ‘and satisfactory termination of
hostilities,

Sole Proprietors & Manufacturers?
THE AUTOMATIC COIL WINERER &

ELECTRICAL EQUIPMENT CO., LTD.

Winder Heouse, Douglas’ Street.
Londorn; S.W.l

"Phong ¢ VIClorig 34047

LET ME BE YOUR FATHER

You need help and fatherly advice in difficult times
like these. I am in the position to give that to
you free, ,

We teach nearly all the ‘Trades
-and Professions by post in all
parts of the world. Dlstance
makes no difference.

The most progressive and most
successful Correspondence College I
in the world.

OUR FEES ARE STILL PRE-WAR

If you know what you want to
study, write for prospectus, If
you are undecided, write for my
fatherly advice. It is free.

EARNING POWER IS A SOUND INVESTMENT

DO ANY OF THESE SUBJECTS INTEREST YOU ? ?

A(-eomllancv Examina- Metallurgy
) Mining. All subjects

Advcl tising and Sales Mining. Eleclrical Engin- -

FIManagement eering
Agriculture Motor Engineering
AJLIL. Fire E. Examina- Motor Trade .

tivns Municipal and County
Applied Mechanics Engincers
Army Certificates Nayval Architecture
Auctioneers' and -Estate Novel Writing

‘Agents - Pattern Making
Aviation Enginecring “Play Writing
Aviation Wireless . Police, Special Course
Banking Preceptors, College of
Biue Punts Press Tool Work.
Bollers Production Engineering

Book-keeping, Account-
.ancy and Modern Busn-
ness \lethods
.Se.

Pumps and
Machinery
Radio Communication .

. (Eng.) Radio Service Engineering
1] ding, Arc]uteeture and R.AF. Special Courses
 Clerk of Work Road Making and }Main-
Builders* Qua.nut tenance
Cambridge Senior Sehool Salesmanship, LS.JLA.
Certiticate Sanitation
Civil Lngineering School Attendance Officer
Civil Scrvice Scceretarial Exams,
A1l Commer mal Subjects Sheet Metal Work
Commercial Art Shipbnailding
Common Prelim. E.J.E.B. .Shorthand (Pitman’s)
Conerete and Structural Short-story Writiug.

Pumping

Engineering Short-wave Radio
Draughtsmanship. Al Speaking in Public

Branches Structural Engincering
Engineering. All bran(-hes, Surveving

subjects and examina- ~Teachers of Iandicrafts

tlons Telephony and Telegraphy
General Edueation Television

G.P.0. Eng. Dept.
Meating and Ventilating
Industrial Chemistry
Institute of Housing

Transport Inst. Exams.
A\ ie“ el S5 Gaugers, Inspees

“elghls aud Measures

Insurance Inspector

Journalism Welding

Lanpguages = “nplehs Te]eg’raphy and
Mathematics Telephony
Matriculation Works Managers

If you do not see your own requirements above, wrile fo us on
any subject. Full purticulars free.

GGUPON—GUT THIS OUT

To DEPT. 104, THE BENNETT COLLEGE,
LTD,, SHEFFIZLD.

Plegae send me (free of charge)

which does

(Cross out line
} not . apply.)

2bout . .iceiaiann R R

PLEASE \’GRITE I"I BLOCK LETTERS

NaMIC.sseroaniosssnerennssatsstsasosvesssseassaasearan
AdAresS vevsoenetrsnasnsnssesncirensnsrtonsnrrasesrare
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'IP, TG will oscﬂlatL
depend in a rather complex manner on the ratio of
L, to Ly, hence, for a certain frequency and a maximum
amplitude ‘there is only one setting of ‘the anode and
grid’ tined circuits.

Cgs

) Cgs
1 —
+ ‘ + Srg La g
G e ‘ '
rlq’ oreurt b

Fig. "15~—By reduring the simple cquivalent in
this way, the frequency of operation of the ascillater
is gwen by 1/2 w+/(la+lg) Cga.

. The frequency control is nsuallv greater in the eircuiy
having the higher, Q.

Anode cireuit

Crystal Oscillators

_ The crystal oscillator 1s 2 TP/TG oscul'\tor w2 which
the grid tuned circuit is replaced by a.piezo-electrie
crystal (Fig. 16). ’

Rochelle salt tourmaline and quartz crystais exhibit
marked piezo- (]ectrlc effects, that is, if a pressure is
exerted between two opposite faces of a slice of such a
crystal, a p.d. is set up between the faces. If the pressure
is cb"mqed to a tension a p.d. of opposite polarlty is the
result. Consequently, if an alternating pressure and
tension is applied, an.alternating p.d. is produced between
the faces. .The converse effect can also be produced,

,if an 1ltcmat1n p.d.is applied a mechanical vibration
tends -to occur.

The amplitude of these. vibrations is very marked at
the natura! frequency of vibratien of the crystal, and so
in this vespect the arv 1ngen.ent resenibles a tuned
circuit. The change in mthudc of the oscillations
for a small change in the frequency is vely marked,
that is, the cr ,al has, in effect, a very high Q _prob'}bly
several thousand.

Consider the circuit.of Fig. 16. The crystal isincluded
in the grid circuit and a dnd leak is provided to allow
any D.C. grid current to f‘ow ‘to earth. The crystal has
a very much higher Q -than the anode ‘circuit and so
the frequency of operat.on will be very nearly that of
the crystal.

The natural fréquency -of a crystal depends upon
several things:

(a) The tvpe of crystal—generally quartz~—15 employed

for radio work.

x

Fig. 16—The TP|TG

oscillator, where a crystal

repnlaces  the -tuned grid
cirewit.

Xtal. l

AAMAAAA,

(b} The crystal cut—the inclination of the slice to the
various ax
The dimen ons of the clme—frequmncv increases
as thickness decrcases, the upper irequency limit
generally being around 15-20 megacycles per
second.

Tempcrature—the nﬁtuxal frequency normally,
varics with the teinperature, though special cuts’
can be clibsen to give almost zero temperature
coefficients. : :

g

é

Bffect of Taoping a Tuned Circuit
Tapping powts arc sometimes taken across part of
the anode tuned circuit of osciilators, and the effect thi

The amplitude of" the oscillations -

1 condrlwns of a

has on vatricus circuit conditions will now be considered.
In Fig. 17a is shown the normal untapped tuhed circuit,
while in Fig. 17/b is the tapped version.
1i we assunie that there is no mutual coupling between
the two sections of the coil, Ly and Ls of this latter
ﬁgurt,, then the two circuits may .be compared in the
following way :
_For Circuit A:
Resonant frequency=1/2rv/ LC.
Dynamic resjstance= LICR.
For Circuit B:
At resonance. the reactance of path 1 is equal 1o
the reactance of path 2,
oo Ifw C—Le=1y
1/es C=w(L14-La)
co”-——I/(,(Ll—%—Lr;)
and G)—I/x/_C;_LlJrL})
=1 1' \/ LC J
The resonant frequencv of the circuit remains, there-
fore, unaltered, though in practice the mutual coupling
bctween Ly and L- does have some slight effect.

HT

Fig. 17.—FEffect on circuit

lapping
point on the anode circuit.

a

As regards - the dynamiic resistance, the capacitance of
path 1 is effectively increased, whlle the inductance of
path =z is efiéctively reduced. Thus the L/C ‘ratio is
effectively reduced ;- as is the Rp and the seléctivity.

The tappmg point, therefore, can be adjusted so that
the tuned circuit presents the ‘correct load irapedance.

e PR 12 E PROBLEMS. eu-.

Problem No. 450

NASH was bmldmg an A Q. receiver in"which an H.F. penfode was
used in the H.F. stage. Following the valve maker’s instructions,
he arranged for -a potentiometer network to supply the H.T. voltage to
the screening-grid. The -potentiometer was made hy connecting two -
resistoYy in series across the H.T. positive and. nepative, the junction
of the two resistors forming the supply point: for the screen. Qa test
resulls, were quite good, but the resisiors became very hot, and Nash
thought that the current flowing through the potentiometer was -too
great, On thinking the matter over, he decided that the voltage on
&l{x’e screen must -be correct-—as results were so good—therefore, to cat -
wn the current he thought he would inserit another resistor in series
with the one’onthe sarth side of the screen, This bad the effect of pree
venting the potentiometer warming up. but results were nothing like the
original. What was wrong and what should Nash have done?

Three hooks will he awnrded for the first three correct solutions
opened, Address your solations to The Iiditor, PRACTICAL WIRELESS,
George Newnes, Ltd., Tower House, Southampten Street, Strand,
London, W.C.2. -Fnvelopes must he marked Problam No., 450 in the top
left-hand corner, and mnst be posted to reach this office not later than
the first post on Thureday, November 11th, 1943,

Sofution to Problem No 449

Had Robinson possessed a relinhle voltmeter, he would not }m\e heen puzzled .
as to the causz of the distorticn. The fact that the remaoval of the G.B. plug
helped to improve matters shounld have givesr him.a clue to the trouble ; a
test of the applied H.T. vaoltage was obviously indieated, and if Rohinson hiad
used a rueter he"would have found that the H.T. voltage was well down. The
G.B. hattery was. appurently, still in fairly gond condition, and was applying
a bias voltage suitable for an H.T. voltage ¢ \;1"“ volis, thuﬁ over biasting the
output valve whieh was now ‘receiving a much lower H.T. voltagze owing to
the fact that the battery was down.

The three following readers successfully solved Problem No. 448, and hooks
bhave accordlngly heeu forwarded to them. H. C. Greenway, 6, Wiiderness
Mount. Sevenocaks; J. Rohertson, Aukengill, Wick, Caithness, Scotland ;
Cpl. W. J. Williaws, 23, Monfa Road, Orrell, Liverpool 20.
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#Making 5.W. Cofls,
N the malking of short-wave coils,
it is a well-known fact that the
higher frequencies travel on  the
surface of the wires. So when making
coils for the 10- to rg-netre bands 1

have used a good quality screened

| Pi*actical }_-_Ii

THAT DODGE OF YdURS! ,

Every Reader of ¢ PRACTICAL WIRE- $
LESS »” must have originated some litile
dollze which would interest otber readers.
Why not pass it on to us? We pay £1-10-0
for the best hint submitted, and for every
other item pablished on thiz page we will
pay .half-a-guinea. Turn that ides of yours
to accoynt by sending it in to us addressed
to the Editor, ‘“ PRACTICAL WIRELESS,”
George Newnes, Lid., Tower House, South~
ampton Street, Strand, W.C.2. Put your
name and address on every item.  Please
note that every notion sent in must be
original. Mark envelopes *¢ Practical Hints,”
DO NOT enclose Queries with your hinfs.

SPECIAL NOTICE 1

Al hints mast he aceompa‘.nie‘d by the
coupon cut frgm page iii of cover,

nts

I wound three layers of 23.s.w.g.,
s.cc. (25 turns-to a layer), I also
fastened a metal disc to the recl, as
shown in the diagram. A needle
pushed through a cerk is usedas a
“cat’s whisker.”  “This coll and
detector when used with a .ooo03 pre-
set and bed frame aerial and water~
tap earth, works efficiently, giving
good signals, The ‘phones have
a resistance of 120 ohms.—DB. HAvVES
(New Bradwell). 2

Small 8.W. Trimmers
AVING difficulty in sbtaining
small air-spaced trimmer con-

" densers I devised a simple method

of inaking them, The parts necessary

sleeving (plaited
type) for the grid
winding, as shown
in the accompany-
ing illustration,
. « . with a considera-
ble increase in signal strength. It is necessary to make
a good joint in soldering the braided sleeving “to the
coil pins.—R. B. Douvcrass (Ashington).

Screened
Sreeving

Using braided sleeving for a kort-wave coii.

An Improvised Delay Switch

AVING recently obtained an A.C. mains eliminator
for use with my receiver, I realised that the switch
incorporated in the receiver was inadequate as the
L.T. should now. be switched on before’ the H.T. and
off after the H.T. This indicated a switch of the * delay ”
type. : '
-Not having such a switgh, 1| loocked among my
‘spares ” to sce if I could replace it. -1 found a switch
of the type illustrated, which could easily be converted
mto a delay switch by the simple method of filing the
shonite centre shaft down, as shown in the sketches.
The shaft being filed in this manner, the end contact
“loses a fraction of a second.after the others, and cpens
4 fraction before, making it ideal for my purpose. The
wiring is shown on the diagram, spare contacts being

wavechanging.—E. BorLaxs {Bellingham}.

Onginal Shape
of Shaft.

Shape after
Fiing

Connections . on
the undersrde
of Switch

ample  dela
witch.

7o Sat

|

. HT LT

Midget Crystal Set
HAVE recently used with success the following
«mnidget coil and crystal detector on & cotton reel.

were found in the junk box, The

Cotton Reel
Sitver Foil ‘

midget crystal set built round a co.tom rec

sketch is self-explanatory, . except that the 6 B.A.

screw must be a’tight running fit in the nut, which
is soldercd to the brass strip support. It is necessary,
‘herefore. to squeeze this nut slightly before soldering

- 6 BA Nuts Soldered .
. imto Posrtion
Siot for Screwdriver ’

Long 6§ 8.A. Screw

Washer or Metat
Disc Soldered
to Head

Chassis -
Method of making an S.W. trimmer.

it in  position. The capacity will then remain
constant after setting, which is carried out by rotating
the slotted nut with a screwdriver.—K. E. WEEKs
(Reading). : '
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Gossip . .

WONDER why it is+that so many of our broadcasters

are so name-proud ? T am referring to the Lancelots,
the Vernons, the Marmadukes, and others whose names
signify that when young they were Mammics’ darlings.
No one can help their prenomens, but there isno
earthly reason why they shouldcbe used except in
family circles ; surely the initial and the surname should
be sutficient to establish identity ?

I was enjoying my snack at the bar the other day
when I overheard a conversationi between a pale-faced
young woman and a thin, thoughtful young man. 1
.could. not help overhearing, and the whole of the
restaurant must have done so. ” The conversation was
cvidently intended to impress us. The young woman
was about 25 years of age, grim countenanced, very
evidently a Woman With a Purpose. She-was discussing
with her friend the text of a broadcast which she
proposed .to submit to the B.B.C. on foreign policy,
what was wrong with intérnational politics and how to
put the world right in general. What can a’young
woman of 25 know of these things ? Do-mnot the B.B.C.
take age info consideration? - Some would be far better
occupied, in my view, in the war effort instead of
talking a lot of regurgitated flapjack from erudite books
by equally lank-haired loons wearing corduroy trousers
and yellow ties. It is my view that too many of these
people are allowed .to broadcast. They should be given
the air in another sense’! .

Selling "and Servicing ; :
I WAS pleased to see that the Editor of this journal

has faken up the matter of the Selling Licence.
1 have received a large number of lctters on this subject
myself. The position seems to be that application to
sell wireless parts must be made to the Local Price
Regulations Cofnmittee, From what 1 have learned
it seems that the small trader is being victimised by
larger firms whe can lodge opposition to the granting
of licences, and nearly always succeed in suppressing the
small man.  Now this is wrong. and .t is unfair. It
amounts to the granting of a monopoly to mutiple
storés, and that is not in the best interests of .the
community. The sooner the Board of Trade abolishes
this stupid system the better: In the meantime, if any
of my readers know of dealers who have had this sort
of raw deal T am asked to advise them, to send names
and addresses to the Editor, who has the matter in
hand.

= .
. 4
Qur TRoll of ddevit
Readers on Active Service—Thirty-sixth List.
. Jeffexiss (Petty Officer~Electrical Mechanic), R.N.V.R,
. 'G. Major (Rfn., King’s Royal Rifle" Corps).
. R. Powell (A/A, R.AF.).
Walker (Dvr., R.E.M.E.).
. Trull (L.A.C.,R.
0. Chapman (L.A.C.,R.
W. Goodman (L.A.C., RAF.). |
W. McLennan (Sgn., Signals Section),
. Edwards (A.C./1, R.A.F.). .
Pryce (Cpl., Field Dressing Station).
G. F. Charlston (Cpl., R.AF.). -
A. V. Rodgers (Cfn:, R,.E.M.E.).
F. Crook {L.A.C., R,A.F.).
A. L. Hulse (Sst., R.AF.).
1. Edwards (A/C., R.AF)

F.).

nIwoR=z
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By THERMION

B.LR.E. Exams, i
ERE are further details of the syllabus referred to
last month:

I The Fundamental Principles of Radio.—Current/
voltage relationships in A.C. and D.C. circuits ; primary
and secondary cells; theory of magnetism ; "magnetic
screening ; laws of induction ; mutual and self-induct-
ance ; electrostatics; electrostatic screening; reson-
ance ; series and parallel resonant circuits ; modulation ;
thermionic valves; rectifiers; rectification and detec-
tion; electro-magiietic waves; simple wave theory:
aerials and transmission lines ; amplifiers and oscillators
receiver circuit practice; reproducers and- electrical
pick-ups. )

Wireless Club for Manchester

IT is proposed to form a wireless club in Manchester,
and those interested should write to thé head-

Whalley Range,

quarters at 3, Milton Grove,

Manchester, 16.

Present Position .
OUR vears of war have seen a very great trans-
formation in our industry. Its: growth can be
gauged by the fact that many hundreds of firms are
now engaged wholly or in part on other forms of radio
production (including the manufacture of valves and
components) and the output of the industry which is
now in turnover many times greater than before the
war is still rising. Virtually the whole of this output
consists- of- operational equipments for the Armed
Forces—in fact production of broadcasting receivers for
civilian use has been curtailed to such a degree that the
manufacture of additional receivers for+ broadcast
listening in British homes is now becoming an urgent
matter. Moreover, many types of apparatus which are
now produced for the Fighting-Secvices are very different
in character from pre-war productions. A higher degree
of technical skill in production is necessary.-in a large
number of cases (for example, in many radiolocation
equipments the required percentage of skilled/unskilled
labour was at one time of the order of 1 to 4, and is still

¢ of the ordgr of 1 to 8).
~Frains Trust Answers—We don’t know

[Press Item.—A twelve-yvears-old s¢hoolboy has baffled the
B.B.C. Brains Trust. He asked the question of why the French
divided their words into only masculine and feminine genders,
and Brains Trust reply was: We really don’t know 1]

To query made by smart ‘young lad,

Whose, age is only tender,

The Brains Trust answered; We don’t know
Why French have no third gender.

With them all words are ““ He " or ** She —
That much at least we know;

But when you ask us why this is,

We cannot tell you so. ’

A peuter gender English has,
Which fact perhaps explains

Why critics rude unkindly hint

At somewhat neutral brains;

And say the things we.do not know
Would fill a great big hook!
Listeners, excuse us now and then.
Whilst we for answers look !

“Then, when we've found the right replies,
With you we’ll play quite fair,

Our words of. wisdom you shall hear
Transmitted through the air.

Meantime our intellects we clean,

And free from rust and dust,

Until there's less of = We dow't know”

From B.B.C. Brains Trust! # TorcH.”
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© volume,
receivers built to the same specification.

et

HIS all-mains midget straight three was designed
and:built for reception on the medium wave-band,
and gives good quality reproduction with ample

Consistent results were obtained from three

The circuit of ,the midgct three employs -a triode
pentode (x2B8) as a radio-frequency and low frequency
amplifier with the pentode and triode sections
respectively ; a pentode acting as an anode bend
detector (6SK7 or 6K7) and a tetrode or pentode for
the output (2516 or 25A6). The rectifier is a full wave
{double diode) type, having anodes connccted together
(25Z6). All valves are of the bantam type, Le., small
envelope or T type, e.g.,2526GT {G=octal basc).

The wavelength range is from 200 to 550 metres,
and is therefore suitable for the rceeption of all stations

_in the normal medium wave-band.

All components werc obtainable from advertisers in
Practical WIRELESS during the month of August,
therefore the constructor should have little difficulty
in securing the specified parts. o

Push-button tuning can be incorporated with little
extra work, and the tuning condenscr fixing position
is then used for a tonc control.

:
The Cireuwit - .

The theoretical “circuit diagram is shown in Fig. 1.
C, ensures isolaton of the acrial terminal from the
chassis, thus preventing shocks from the aerial and
the possibility of  chassis-carth short circuits via
the aerial coupling coil. Also, the insertion of C; gives
loose coupling, and hence an increase in selectivity.
"Fhe carth terininal is connccted to the chassis via Cy,
whicl therefore isolates the “live » chassis from earth.

L; and Lo are the aerial coupling and tuning coils
respectively, Lz heing tuned by Ca, which is one section
of a twin-gang condenser. Cz is trimmed by means of Ca™

I; and Ly are the anode coupling and tuning coils
respectively, Cs being the other half of the twin-gang
tuning coridenser for tuning Ly, and Cs is thic trimming
condenser for Cs.

The bias voitage for the pentode section
triode-pentode is provided by Ry, and Rj is for the
biasing of the triode section., Condensers Cs; and Cy
decouple Ry and Ry respectively. Ry and Cyg provide
Dbias voliage and bias dccoupling for the detcctor

B

of the

-

1 () () —

Yo

{pentode) ; whilst Rip and Cig serve the same purposc

for the tetrode or pentode output. v
Tt should be noted that Ry, in providing bias voltage

for anode bend delection is rather critical in value,

the BLest value being the lowest which can be fitted

without causing instability through the. entire tuning

range. Too high a value for Ry results in loss of gain,

»
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Fig. 2.~-Chassis dimensions.
and too low a valuc causes instabilily. The general:
stability of .the receiver depends largely upon layout
of components and wiring; for thg layout given a
resistance of 7,000 © was found to be the lowest
consistent with stability. -
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. Chassis

Fis. l.—Theorctical circui diagram

An. Allmiaing

An AC/D.C. Receiver Capable of Giving Good.
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[\/hdget “Three
lesults on Medium. Waves. By JOHN JAY

The anode load-of the pentode detector is Rg, and
the output from this stage is fed via coupling condenser
€7 to the grid of the triode section of the triode-pentode

Riis the \rrxd lcak for that secuon.

The triode’s anode doad is Ry, its output ‘being fed

via Cy; to the output valve’s (pentode or tetrode) frud

volume. control ‘being achieved by varying the 1nput

" to the output valve by means of potentiometer Rs.

Re ensures decoupling between the low frequency and

high frequency secctions.
Smoothm" choke Lg

over 16ul<
greater than 8pl.

) g_u = O/(/i 4/;;7//; paxolin
:{ t volveholde
s \
iz ? : '
i 1 Paxolin coif £l

former

E
}l

Fig. 3~—Mountings for velume control and coil.

- The voltage dropping resistance Ry for the heaters
may be of thc line cord, or chassis

and pilot hmp
mounting type.
The on-off switch, S
control, Ry..
The mput to the sct may be either A.C.-.or DL

mains of 230v., and the pilot lamp acts both as an

indicator that the set is switched on, and as a fuse,

Constriictional Details/

The chassis, may be constructed of a sheet of steel
or aluminivnt, 8in.<8in., whi¢h’is first drilled as shown -
in Fig. 2, and then bent'into the form of a trough,’
A chassis constructed of three- )1,
wood 1ay be madc to the dimensions given, provided
that its top is covered with tinfoil and 20 carth points
(uot the actual earth terminal). are comnected together

8in. X 4lin. K1 §in.

with heavy gauge tinned copper wire,

Volune u)ntuﬂ fitment is achieved by means of the

bll{CIfo, whose dimensions are given in Iw 3{a).

* where possible in Fig. =z, which shows the fop ot the

operates in conjunction with
.smoothing Londonser C-q, which should have a value
The reserv, ulI‘ condenser Cg should not be

Sy, is mcmpmatcd in the volume

The tuning condenser is mounted on its side by means
-of the holes drilled and threaded .in its frame for thlb
purpose.

Drilling. valveholder holes need not present any
dlﬂ'xcultv as™an inch wood bit tuay be used, although,
if the constructor possesses an adjustable bit, be is
advised to make the.diameter of thesc holes Just over
an inch—see Fig. 2—to permit complete insertion of
the valves in their holders. Hole positions are given

-t

chassis. Holes shown doltud and the acrial and earth
terminals mounted on a pa\olm strip” and bolted over
a slot in the chassis must be positioned when the
constructor obtains the .sinoothing condenser, Cis;
in fact, the constructor would be ‘well advised to obtam
all compononts before drilling the chasses.

The chassis is fastened to thc cabinet by means of
angle brackets bolted to the chassis and through the
bottom of the cabinet.

The Cabinet

The cabinet was made from good quality three- or
five-ply wood, braced at all junc t1ons with square wood
strips as shown in Fig. 4. Is dimensions (inside) bcmn
oin. X 7lin. X 5%n. Two holes for the volume and
tuning condenser spindles must be drilled and positioned,
when the chassis has been constructed. The' cabinct
was fastened together with lin, brass countersunk head
wood screws, care being taken that all screw heads were
Dbelow the surface of the wood, the depressions left were
filled in with plain woad filler. Great carc must be

taken when cutting the oval spealer opening ; the writer
used a fret-saw and the edges of the hole were then
rounded by the aid of a ronnd file. The methorl of
marking out the oval is as follows : Tap two tacks 1din
from the top and bottom of the cabinet’s front p“mc]
tic a picee of smnn around them and move a pencil
along the boundaries presented by the taut -string.

The asscmbled cabinet was carcfully smoothed with .
decreasing grades of sandpaper, until a very smooth
surface was obtained. This tedious task must be carried
out otherwise it issimpossible to get a good finish.. The
cabinct was left unstained but a coat of clear copal
varnish was applied. Oak or walnut, ctc., finishm - e
obtained by staining the wood before varmshm" €y
satisfactory eficets ‘have been obtained - by using matt
or glossy enainel of a suitable colour, Give the C’Lbulct
plenty of time to dry in a dust-free situation.

Dial platés were mounted over the spindle holes,
and these may be made of ivorine ruled with the aid of a
steel ruler and a sharp point, the grooves thus formed
~ being filled in with indiam ink. As an alternative plain

white paper suitably marked and covered with celluloid
pointer ” type.

o

would suffice.

Ta—) 0

Knobs were of the

pra R 2

COMPON EN TS.

Cl1, 0.0002 #F; C2, C8, 070005 pF; €3, 50 PF; C4,
0.01 pF; C5, 0.1 uF: C6, 0.1 uF; C7,.01 yF; C9,
50 PF; ClO, 0.1 pnF; Cll, 0.01. ,UF C12, 0. 1 J22 38
C13, 25 #F, 25 VWDC. C14, 0025 rF; LIS
16 ,uF C16 8 uF; C17, 0.01 C18, 0002 HF.

R1, 400!_' R2, 0825 1\1!.’ ; R3, 1,000 {2, R4, 0.25 M ; g
‘RS, 2M!J, R6 1 M R7, 7000 25 R8, 0.5 M2,
R9, 10,000 & ; RlO, 150 12 ; R11, 5500 ; R12 50, 000() ]

*If a 25A6GT pentode output is” used mste"td of the

25L6GT, this yalue must be 450 2,

1 1,000 2 if low anode voltage-high heater voltage valves

used as suggested under ‘¢ alternatives.”

Vi, 12B8GT; V2, 68K7GT or 6K7GT; V3, 25L6GT
o 25 ‘\GGT V4, 2576GT. AIrer‘mtely 2 VL,
25B8GT ; VZ, IZSK7GT V3, 50L6GT; V4
35Z4GT.

P

— N
Ny
g

a0

[ — 9

Fig. 4—Rear view of cabinet, showing construction.
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The loudspeaker, which was a 5in. permanent magnet
moving coil type, i3 screwed to a three-ply wood baffle in
order to obtain better tone, and the baffle screwed over
‘the . speaker opening in the .cabinet. The speaker
opening was previously covered by means of a suitable
fabric glued to the back of the front panel. A hole is
left in-the speaker baffle and the pilot light fastened
over it, this light shines through the fabric. See Fig. 5
for details of the speaker baffle and pilot light fitment.

Fig. 5.—Baffle board
and pilot lamp
fitment.

— e

® SR

Four rubber feet screwed to the bottom of the cabinet <

completes its construction.

Wiring Details - .

All connections with the exception of the heater,
loudspeaker and mains connections, were made with
No. 22 S.W.G. gauge tinned copper wire insulated with

2 nrm. systoflex ; ordinary 5 ampere lighting flex being -

used for the other parts {Fig. 7).

The heaters, voltage dropping resistance, pilot lamp.
on-off switch and mains Jead circuit wére wired first,
and tested by connecting to the mains and noting that

% or Beam Electrode. T Top Cap grid.in 6 K7

Fig, 6.—Indicator for valve-base connections
anderside of valveholder).

(seen from the

the heaters and pilot lamp lit to normal brilliancy. If
the constructor has an ammeter he should check the
current! flowing in this circuit; about o.3 amperes is
all right. Then followed the rectifier and smoothing
circuit, and-each stage from outpul tc the radio frequency
amplifier ; with the exception of the tuned circuits.
Great care was taken in wiring up the tuned circuits,
long leads, paralicl runs and low frequency circuits being
avoided ; neglect with this wirihg would have probably
caused instability and poor performance.

(To be concluded.)
‘ 230v. AC or DC.

Ae and £ g
f c/ Y
» AT -
c o o © 6 o © :
o @ 9 0 @ ° o @ o ci3
&
¢ Y, o o o o o
° o fo .0 © o 0
)
\ R/, A o X
g \ y C/o /N To Y. Dropping
; \ - \ Resistance
C/2. 1
/1 : -
5 \ N\ c/5
- 1N
%o Piot To Speaker
7 = \ Light R Speech \ qQ e
’ ima - 7 Coil \
¢ ~\ & o s
7t i ‘\ ™
G &
i N 7o Volume k
- o Control g% * Ls
HE Anode —"
Transformer _Coils J=
[Z] (o753 ® e ly
i | T N I l To Switch
Fig. 7.~—~Wiring diagram of underside of chassis. .
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Elementary Electricity and Radio-11

Reading a Circuit Diagram.

By J. J WILLIAMSON

(Conimued from pege 503, November issue.)

ITH high power transmitters, relays arc often used
in conjunction with a hand l\ev, and some method
of keeping the voltage of the supply constant

(stabilisation} "dwring the 1&6}111 Process Is necessary.
Also, in order that a rapid cessation of Signals occur
when the key is raised, the grid circuit of the M.O. is
often “‘ keyed ' ; thus, when the grid i isolated, the grid -
condLnaer Chdrgea and lence ﬁmsea the ‘M.O. \alve
beyond ‘‘ cut-off,”’ thereby stopping oscillation. With
high speeds the key or rclay should be small 10
enable rapid movement to take place. The transmitter
of Fig. 55 (Nov. issue) could be keyed by placing the
key at F.

Wavemeters . -

A, methed of measuring wavelength or Irequency is
very necessary for the settmu up or tuning of a trans-
mitter. Fig. 59 shows .a simple abSOl’pthH tvpe
wavemeter, L C; is a tuned-circuit, Cy being variable
and havmf’ a calibrated dial to. enable wavi ean‘Tth or
[1cquency to be read directly. When Cy is ad]ustcd for

Neon
Lamp

Fig. 59.—The circuit of a simple absorbtion type wavemeier.

resonance with the transmiiter’s frequency, the voltages
built up across the tuned circuit will cause the lamp
to glow.

Fig. 60 shows a valve wavemeter, I; and Cy are as
before‘, but are connected to grid and filament of the
vaive which is operated as an anode-bend detector, thus
when a signal is ** tuned-in’’ the feter in the valves
anode c;rcmt will read "the rectified signal currents,
no circuit flowing—if the biasing is corn,ctly ad]usted—
nntil a signal is applied to the valve. 1

General Examples

1. What meters are necessary for tuning an M.O.-P. A,
transmitter ?

2. Draw a circuit for an M.O.-P.A. transmitter having
choke modulation, a Colpitt’s oscillator, H.T. biasing
and neytralising. 0

Qhms Fiz. 62 (Right).—Variation of inductivc
reactance with frequency. -
Fig. 61 (Below)—Opposition. of a pure
resistance against frequency.
= e -
.,
s,
I .
“
. . .\

Effect of Selr- Capacity

Froqueney st

Answers for Article hme

1. C;—Tuning. Lo—Tuning.

Co—Condenset for Ls—Reaction coil -

detection, . (movable).
Cy~—R.F. by-pass. Ly—Load of output
C4—Coupling. value.
C;—Coupling. . .
Cg—Decoupling R;—Grid leak.

(supply). Ry—Detector ~ anode
C;—Decoupling (bias). load.
Ryg—Grid resistance.

Li—Aerial coupling. Ry—H.T. biasing.

-
Circuit Reading i
It is of great 1mport'mce to be able to
various radio and electrical symbols in general use;
also necessary is an understanding of the effect that a

compponent (inductance capamty or rCsl'%’[’II]LL) may

Fig. 60.~Another wavemeter
. which atilises a valve.

recognise :the

“have upon others in either a series or parallel circuit;

with due regard to the frequencics being dealt with,
As a direct result of the'latter reqmremont the manner
in which voltages are distributed around a-cirtuit and
the m”uxmtude and effects of currents that may flow,
at various frequencies; must be censidered.

Next to the considerations already mentioned, uther
specific phenomcra dite to certain circuits and pieces
of apparatus arc of importance, such as series and
parallel resonance, valve functions, crystal usage,
radiation, heating, etc. A, full review of the various
factors mentioned is bexond the scope of this series,
but an attempt will bé made to de;crlbc the fundamental
factors.

Practical Considerations -
it is to be realised that R.F,, L. F. and direct voltages

and currents will be met wxfh in a radio cireunit, i.e.,
R.F. voltages in the tuned circuits ; R.F. and L.F. and

Qhms

XL

o E¥fect of Self-Capacity

Frequen g mrommm =
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direct components make up the current through the
detector, L.F. ,and direct components comprise the
1.F.. amplifier and output valves current, and so on.
Now, these eurrents at their «characteristic frequencies
pass through suitable oppositions thereby creating

|Ohms

e

Frequency -
Fig. 63.—Showing how capacitive reactance varies with frequency. .
1.7, R.F, or direct voltage drops (1Xy, 1X¢, 1Z, 1R)
which age fcd to the grid and filament of the next valve,
telephones, speaker, ¢tc.. “It is obvious that circuits
Ri - ‘ . '
R4

b

. condenser

Opposition -to. R.F., L.F. or D.C." .

There are three tvpes of opposition that are cn-
countéred by electric currents, i.e., resistance, inductive
reactance and capacitive reactance. B¥v arranging
these oppositions in suitable combinations, with due
regard to the frequencyfohm characteristics (Figs. 61, 62
and 63}, we can produce the desired L.F., R.F., or direct
voltages or provide easy paths for L.F., R.F,, or direct

. currents.

Consider the types of opposition encountered and
the manner in- which the magnitude of this opposition
varies with the frequency and/or the size of the condenser,
inductance or- resistance. -

Fig. 61 shows that the opposition presented to an
alternating current by a pyre resistance remains constant
for different frequencies. )

Fig. 62 shows how the opposition of an inductance

- {inductive ~reactance —Xg) rises with an increase of

frequency ; similarly the larger the inductance the
higher is. its opposition to alternating currcnts.

Fig, 63 gives the manner i1t which the opposition of a
(capacitive reactance—X¢) varies with
frequency—notice that -the higher the frequency - the
lower the opposition ; also, the larger the condenser the
smaller is’its opposition to alternating currents.

These properties, as alrcady mentioncd, can be used
o filter out or provide paths for currents—or oppositions
for the production of voltages——of different frequencies.

I practice it is-not possible to obtain a pure resistance,
capacity or inductance. A resistance or indidctance

cr L
e il '
i

capable of passing cne band ‘of frequencies (not well
defiried) to the exclusion of others or any combination
of R ¥, L.F. or ZF., will be required.

~

Fig. 65.~—~Theoretical representation of capacitive coupling.

usually possesses a certain amount of self-capacity which
will by-pass or “‘shunt” the higher frequencies, as
shown by the dotted lines in Figs. 61 and 62. 1f wire-

Y

--n‘

p

TEEROEmESWASssauuERaRRReR

LT

q

Fig. 66.—Analysis of @ battery-operated recciver of ihe o-V-2 class.
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svound without special precautions a resistance can
possess an appreciable self-inductance. .

A condenser will have a certain amount of resistance,
and, in fact, any losses of energy in a condenser that
give rise to heat can be expressed as a resistance. .

As an inductance possesses a small amount of resistance
and self-capacity the wvoltage produced across the

inductance increases to a maximum and ‘then falls off .

as the frequency is increased and - the self-capacity
becomes effective. If D.C. is passed through the coil
a direct voltage will be produced across its resistance.

The self-inductance of a wire-wound resistance can -

be mainly overcorne by ddubling the wire back on itself
so that the total magnetic field is greatly reduced by
the opposing nature of thie.two fields of the turns, due
to the current flowing down one turn and up the adjacent

turn. Caré in the design of terminal caps, etc., will

reduce a resistance’s self-capacity.

‘The self-capacity of a coil can .be reduced by sec-
tionalisihg the windings, ie., winding in slots, etc.;
this prevents turns having'a high petential between
them frein coming ‘together, . .
Series and Paraltel Connection of R:, €. and L

The total resistance of resistances in a series circuit
is their simple sum, i.e., Rr = R; - Ra, etc.

The reciprocal of the total resistance of
resistances in parailel is equal to the sum

Mean Value

T @ mmrmememeegpe,

(A ) DETECTOR Ia

any other, when we have to consider a factor known as
“ Mutual Inductance.”

By- working out a few examples it wil be found that -
a high resistance in parallel with a low one, has little
effect on the total resistance of a circuit; also, that a
low resistance in series with a high one has little effect.

Similarly, a large condenser placed in series ‘with a
small one. causes little change of the total capacity,
neither will a small condenser in parallel with a small
orne. The former fact' cnables us to limit the
capacitive effects of ome circuit upon another—as in
the case of the Franklin Oscillator. Fig: 65 shows how
a circuit may be coupled to another by a small condenser
in such a manner that the effect of circuit one on circuit
two or.vice versa can be no greater than the value of Cp.

A Circuit Analysis of a.Simple Receiver (Fig. 66)
Exainine the simple receiver circuitshown; remember
that there must be a complcete path for every cuirent
that flows or voltage that acts and is to be utilised.
Diréct current is flowing from the supply’ via the
I1.T. biasing resistances through the valves and back
to the supply, and any potentials no matter whether

- direct, L.F. or ‘R.F., applied to the grid and filament

of any valve will affect this current. The current Heating

‘the valves’ filaments flows from the L.T. supply to and

from the valves as shown. This :current
merely serves to heat ‘the filaments, al-
though it can be utilised for filament

la

;m/a

Time ~————————3=—
(B) AMPLIFIER Ia

Figs. 67—Variation of anode current in a detector and amplifier.

ot the reciprocals of the individual resistances, i.e.,
' l__IA ——:I, +l t
p - Ry RTRS
Notice that the total resistance in the parallel case
is smaller than the smallest resistance in the combination.
Also, -

.

i n___B 25
YRFTRR,

R R1R2 o resi .
then T—YR1+R-3 {tor two resistances on 3)

Graphically,-let the heights of two lines be Ry, and
Ry respectively (Fig: 64). Join the top of Ky tc the
bottom of Rs, and the top of Ry to the bottom of R;.
The-height from the base to the point where the two
lines - cross is the value of the total resistance. Any
number of resistances can be dealt with in this manner,
as shown by Rgand the dotted -lines in' Fig: 64.- The
distance between the lines is of no consequence,~escept
for an increase of accuracy with distance, although, of
course, their heights must be to the same scale.

Condensers in Series or Parallel .
Condensers in series are totalled’up in the same manner

as resistances in parallel; the rules for the addition of.

series resistances are the same for parallel condensers.

Inductances in Series or Parallel R
The addition of 'series and parallel inductances is the
same as for resistances, provided that the magnetic
~field of one inductance does mot cut the conductors of

biasing purposes. D.C. is shown by heavy lines.
Commencing with the aerial circuit (1),- electro-
magnetic waves striking the aerial system will induce

- R.F. voltages in it. These voltages will cause a minute

R.T. ‘crrent .to flow around .the circuit L, and the
capacity of aerial ‘and earth (dotted lines and C,J)

The R.I%. currents through L; will cause an alterrtating
magnetic field~to be produced, the lines of magnetic
force of which will cut the conductors of Ls.

L> Co comprise a tuned-circuit (2), and because of
its properties (discussed in a previous article) will
produce large R.F. potentials, which are applied to the
grid and filament 6f the first.valve—the detCctor—via
Cs and direct connection. The detector is a cumulative
grid detector and thus the wvalues of Cs and Ry are
governed by its action, which causes L.F. and R.F.
componénts to appear across the grid and fllament of
the first valve.” The anode current will thus be fluctnating
at R.F. and L.F. rates as shown by Iig. 67 {A).” L.F.
voltages must- be produced to feed to the next valve
(L.F. amplifier) and R.F. potentials are' required to
drive R.F. currents through the reaction circuit.

The L.F. potentials are produced across the com-
bination of Rs and Cg; the condenser gives the
combination a low opposition to-R.F. currents but has
a high opposition for the L.F., thus L.F. voltages are
mainly ¥roduced whilst R.F. voltages would be very
small. The L.F. voltages are allowed to act via C; to
the grid and via Cy to the filament of the L.F. amplifier.’

(To be continued)
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The Questions and Answers by THE - EXPERIMENTERS thls Monih Deal with Such Subjects as

Side-bands, . Melers,

Side-bands

is general

T knowledge that when telephony is
transmitted audio-frequency voltages are used to

"Blue Glow,”

forms of “ secrecy

restoration at the receiver.

Space Charge and Amplifier Calculations

This is done in certain

” transmitting systems.

modulate the radio-frequency carrier. ‘As a result,
the transmission occupies a band of frequencies, instead
of the single frequency represented by the carrier.
The width of the band transmitted depends‘entirely upon
the frequency of the modulation. Thus, 1if the
modulation consisted of a single 3,000-cycle. note -the
band occupied would be

2. Electrical Meters
The moving-coil meter, the type most widely emploved
is. suitable for measuring direct current only. It can
be made to give very accurate readings, and has the
advantage that the movement of the needle is propar-
tional to the current passedﬂ through the meving coil.”
1 other words, the meter

6,000 cycles or 6 kﬂocycles
per second wide,

Assuming a carrier fre-
quency of 2 megacyvcles, the
transmission would “‘spread”
from 1,997 kefs to 2,003 | 2.
kefs, and if good reproduc—
tion were to be obtained the
receiver tuning  circuits

- theory.

W

QUESTIONS
1. What are side-bands ? Briefly ouﬂme the side-band

Explain the dominant dtﬁereuces in characteristics
_ between melers of the wmoving-coil,

hot-wire, thermo-junction and electrostalic tvpes.
. Name the causes of *° blue glow”

scale is equally divided from
zero to maximuro.
Moving-iron meters are
not, in general; quite as
accurate as  moving-coil
meters, and haye ** square-
law * characteristics. This
means that the necdle
movement is proportional to

WOVIng-1ron,

mn a valve or

would have to be capable
not only of tuning to 2
megacycles, bit also of
accepting a band-width of
6 kefs. -

The two halves of the
band-width situated on each
side of the carrier frequency

. What do you

rectifier.
Describe a simple form, of radio-frequency filter,
and compare it with an audio-frequency filter such
as may be used for tone control.

understand by the term

“ space
charge,”’ as applicd to a radio valve ?

. A certain R.C. coupled L.F. valve of 10,000 oluns
internal resistunce and amplification faclo; of 12,

the square of the current
passed through the meter.
As a result, the gcale
calibration is more crowded
toward the lower end, and
opens out toward the upper
limit. .An aflvantage of this
type of meteris that it can

are known as side-bands,
for fairly obvious reasons.
In the case of normal
telephony transmission the
moduylation  consists - of
constantly -varying audio

passes an anode current of 10 mA -when ' its anode
load consisls of a 25,000-0hun resistor. .
voltage amplification of the stage when operating in
these conditions, and datewnine the correct value of
bias resistor fo give a bias of 5 volls.

be uscd for hoth direct and’
alfernating currents.

The hot-wire” meter is
normally suitable only for
se as an ammeter, where

Find the

frequencies. with the result

that the extent of the side-bands is a fluctuating quantity.
Good. reproductwn is. limited by the abﬂltv of the
recciver tuning circuits to accept a band equivalent to
the hjghest audio frequency represented by the
modulation.

The side-band theory (it is actually more than a
thory, since proof is” possible) states .that when a
modulated frequency is transmitted there are, in fact,
three different radiated frequencies. One of these is
the carrier frequency, a second is the carrier irequency
;blus the modulation frequency, and the third is the
carrier frequency minus the modulation frequency, By
means of suitable equ1pment it is possible to detect all
three frequencies; it is also possible to suppress one
of the side-bands at the transmitter and provide

the available current is

] . upwards of about .1 amp.

It is very simple in construction, and can be
used . _for D.C., A.C. or ‘high-frequency current
measurement. In this respect, it shows an advantage
over both other types previously mentioned. A

disadvantage is that needle movement is somewhat
sluggish. Another disadvantage is that fairly frequent
“zero ™ adjustment is.required.

Thermo-junction meters are, to all inténts and purposes,
moving-coil meters with the addition of a thermo-
junction. The heating element of the latter is connected
in the circuit under - test, while the moving coil is
connected to the two elements of the thermo-junction.

H T+
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Fig. 1.—A simple R.F. filter. The choke offers a fugh lmhedance 2
{0 radio frequencies, while the condénsers offer a low reactance fo
. such frequencies.

Fig. 2.~An A.

enclosed in a broken-line **

F, filter used as a toné control. The com‘rol is
box " for clarity,
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This type of meter combines the advantages of the
moving-coil and hot-wire types, while being freg from
the ‘disadvantages of both.

Electrostatic ‘meters are suitable only for voltage
“measurement, and are desirable when large voltages
have to be measured and when, at the same time, there
must be mo current drain {rom the circuit under test.
They read most accurately toward: the top end of the
scale; the spacing is crowded toward the lower end.
Electrostatic voltmeters can be used  for measuring
D.C, AC.or HF. .

3. “Blue Glow” .

The normal kind of “ blue glow ” in a valve or rectifier
is due to ionisation of the residual-gases, which are left
in the bulb duriug evacuation. In the ‘case of most
types of valve, the glow discharge narmally indicates
either that the valve is becoming ““ soft ' (due to release
of gases by the clectrodes) or that too high an anode
voltage is being employed. The two factors may combine
to give the glow. i -

H.T.+

=

&

AAAAAAAA
VYVVYYYY

Space
Charge

Fig. 3 (dbove). — A4
heptade frequency-changer
circuit, shawing where
space  charges  oeccur.
(Lefty A triode-hexode
valve, in which the
locations of ‘the space

charger are indicated.

Space Charge

In other t&pes of valve, however, the glow may
merely indicale that the valve or rectifier is operating.

This is because the glass envelope contains, by design,

a certain amount of gas at.low pressure ; examples are
so-called gas-filled- and mercury-vapour rectifiers and
argon-filled triode relay valves, of the kind oiten used
in time-bases.

4., R.F. and A.F. Filers .

Probably the best-kiown example of a radio-frequency
filter is the HL.F. choke used in the anode circuit of a
triode or pentéde detector. Its purpose is to prevent
the passage of high, or radio-frequency currents into the
low-frequency amplifier. It does this because it has a
high impedance or reactance-to high frequencies, while
offering little opposition to the free flow of low or audio
frequencies. | L

A eircuit including an H.F, choke is shown in Fig. 1,
where it will be seen that the choke is used in conjuynction
with a small by-pass condenser of abeut .oooz mid.
capacity. The ‘condenser allows the unwanted high
frequencies to leak away to earth; it thus simplifics
the job of the choke. .

Other forms of radio-frequency filters are band-pass
circuits, which comprise two tuning circuits so coupled
that the overall selectivity is increased. They thus
accept only a certain band of frequencies, and **filter
out all others. i

I'ig. 2 shows. a simple tone-control arrangement wired
in parallel with the primary of a low-frequency. trans-
formmer. - The filter comprises a condenser and iron-
cored choke, with a potentiometer to vary the effect on
the transformer primary of the two components. When
the condenser *“ holds sway *’ thehigher audio frequencies

- are by-passed ; when the choke takes control it by-passes

the lower frequencics.

5. Space Charge -

In any clectronic valve there is a discharge of electrons
from the cathode to the anode. The electrodes are
liberated from the cathode as a stream. Beirig negatively
charged, they are attracted to the anode, which is at a

. positive potential in respect of the cathode. Lven when

the anode is not charged positively, electrons-are still
emitted by the heated cathode ; in that case, the electrons
form a negatively-charged  cloud ** around the cathode.
This * cloud ” tends to repel other electrons emitted by’
the cathode, due to the fact that “ like charges repel.”

It can De stated that the electron “cloud” ‘s a
collective negative charge, and is-in the space betwcen
the cathode and anode. This explaihs the meaning of
the term *‘ space charge.” [~

It is of interest that use is made of this electronic
cloud in hepiode and trinde-hexode frequency-changers.
In the case of the heptode, for instance, the main electron”
flow from the cathode is divided, so that one porttion
passes through the grid and anode of the oscillator
friode section, while the other passes to the main anode
through the screening. and control grids. The space
charge or clectron cloud which forms bétween the inner
sareening grid- and the cqgtrol grid is modulated at
oscillator frequency. And since the “instantaneous
charge- governs the clectron flow through the pentode
section of the valve, the space charge acts, in effect, 'ds a
cathode ; it js dcscribed as a “ virtual cathode.” See
Fig. 3.

In the case of the triode-hexode, use is made of the
space charge between the inner screening grid and the
coupling grid (which is internally connected to the
oscillator grid). -

6. Amplification, and Bias Resistance

The voltage amplification—not to be confused with
stage gain, which takes into consideration additional
factors—of- a valve amplifier stage is equal to the
amplification factor.of the valve multiplied Dby ‘the
ohmic resistance of the anode load and divided by the
sum of the anode load resistance and the internal
resistance of the valvé, -
This is more simply expressed in mathematical form

. #R . . .
V.A = RIRy where u is the amplification factor

thus :

of the valve, R is the anode load resistance, and R, is
the internal resistance. of the valve. The result is
given ds a factor or ratio (to uity) of the voltage
developed across the anode load by comparison with the

. voltage applied between the grid and cathode.

1f we substitute’in the above formula the figures given
in the question, we find that the voltage amplification

12 X 25,000
25,000 -+ 10,000

Assuming that the valve is of the indirectly-heated-
cathode - type, we can readily determine the correct
value for the cathode bias resistor by applying Ohm'’s
Law in its simiplest form. Resistance in ohms is equal
to the required bias voltage divided by the anode current

: . 6
ratio is which is equal to ?0, or 8.5,

in amps. Thys, we have: R = 7)5;:—, which gives as
the answet 500 ohms exactly. It wii e seen that the
anode current.of 10 mA is converted into a decimal
fraction of an ampere,
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Alternating Current

Critical Coupling.

Naiure . of Coupled Impedance.

The Transformer -

(Concluded from page 514, November issues)

Very Tight Coupling
HE coupling factor here is very nearly umty and
the primary current is much affected by the
reflected impedance. As resonance is approached
7y decreases, but «2M?/Z3 increases. There will be a
point where "w? M?2[Z, is increasing at the saine rate as
Zy is decreasing -so that, in conscquence, the 4; curve
becomes substantlally horxzontal
Nearer resonance the reflected impedance increases
more rapldfv still and the ) curve has a minimum value
at the resonance of the primary alone. (Fig. 29a.)
Since ¢g=wM4%, the ¢o curve will have the same shape.
In the case of the is curve, consider again that:
ta=¢a{Zu L2
and study the curve in Fig..29b.
From the point 4 to the point B &y is increasing
and Za is decreasmg; therefore s is increasing rapidiy.-
From B to'C e is substantnlly constant while Zs
is still'décreasing ;, therefore 1, 18 still increasing though
not'so rapidly. a

4

. + . . - i
primary of the coupled circuits is, as we have seen :

w2M2|Zy
This can be given:
. © 2R
\/R22+(6>L2——I/co Co)?
oM _ o2M?
RQ-}-](&)L;-I/Q Ca) Rz-l-jX-z
MRy —iXs)  _ eMP(Ro—iXe
(Ro+7As) (Re—jXo) Ro?+ X 32
MRy —juwPM?Xs @2 M2Ry — e M2X,
s Zg?2 - Z52 Z2?

"Thug the impedance added to the primary consists
of :

1, A 1e51st1ve component mQMQRg/ZZ
2. A redctive terin jo?M2Ro(Z»2 which is opp051te
in nature to the reactance of the secondary circuit; i.e.,
if xa is capacitive, the reactance ‘‘ thrown back  into
the primary is inductive

Relation between @ and k for Gntxcal
, Coupling
It can be shown that:
oy = k=1/y Q1 Q2
where Q1, Qg are the Qs of the prlmary and
second"lry circuits respectively, or- ‘for
identical circuits:
: - k ¢ritical = 1/Q.
For optlmum (bandpass) coupling
ks=1.5/Q..

Fo &
» . v r-}

" (8)

Fig. 29.—The i1, and i carves of Fig. 27 with tight coupling between lhe coils.

From pomt C to D—if the coupling is tight enough—
ez will decrease at a more rapid r'm; than Z; s0 that the
4 commences to.fall again.

Consequently, the i curve lms steeper sidcs, the peaks
are closer, and the trough is nof so marked compared
with the 7 curve.

Critical Coupling
This value of k is'so chosen that the-¢; and ¢y curves
have peaks which are closer together and a trough
which is not so marked as in the case of tight couplmg
This gives an i3 curve which is level near resonance.
Any increase in the coupling must cause 4 to double-
hump. ~ (Figs. 30a and 30b.)
R
Practical. Curves )
The curves givenin Figs, 31a and 31tbwere 7,
taken with a circuit using the following
- component values: .
Li=150uH ; La=150pH ; Ri=9.57
Ci1=109uuF ; 02—169/4/11“ Ry=9.5
¢ being 1 volt.

The value of & for critical couplingis .o1 Cy

For. bandpass working rather a wide
band is required and %k is usually about z
times critical . :

The Q of a bandpass is usually about
1Q of one circuit.

3~ £ The Transformer

o - Essentlal\y the -transformer consists of a
: closed iron core on which are two windings,
a primary-and a secondary (Fig. 32.). The
ratio of the primary turns Tp to the

' secondary turns 7's is called the transformation ratlo of

the transformer and.is denoted by £.

Approximate current and voltage relations for a
transformer can be obtained from the formule:

Es = {(Ts]Tp) Ep = Ep/F -
Is = (Tp[Ts) Ip /’Ip '

A transfornier is known as a * step up ”’ type when the
secondary has a greater number of turns than -the
primary and the output voltage is greater than the input ;
similarly a transformer in “hlch the primary has a
greater number of turns and the output voltage is less
than the input, is known-as a * step down ” transformer.

Hffect of a Transformer on Circuit Impedance
Consider” Fig. 33, where the primary winding is

Nature of the Coupled Impedance

The additional impedance in the

h I . fJ\ ==
N ) N
i
£ ’ 1
{ \\ |
f . i
‘ [~
|
i > f
(a) ()

Fig, 30,—Curves wit_h eritica coupling emploged.
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connerted to an alternator developing.E volts, and an
external load, of impedance Z, is connected across the
secondary \nndmv '

The <ccondary ean.f. is E/f volts, where £ is, of
course, the ‘transfgrmation ratio, and the secondary
current is conscquently I0/f°Z amps. The balancing
current {see¢ later}) which flows in the primary. winding
s 1/P (E/fZ) = E[f2Z amps, and if the transformer can

&FO0mA
‘th 37, —Practical carves obtamed
by experiment where the value of
k for critical coupling was 01,
- ol

MML.F. duc to the secondary current. Thercfore the
former must be 180 deg. out of phase with the latter.
The primary balancmfr current Jags  behiud the
primary p.d. by the same angle b by w hich the secondar v
current lags its c.mf.  Similarly, if the secondary load
15 c1pac1tw¢
em.f. by some angle x, and the primary balancing
current leads the applied p.d. by the same angle x.

2

- =00

i o
15 Ot Amrs e com rsn

® 03

N o
‘g 008

be considered a very efficient one with few 1osses we
may write :

Primary current = E’,”Z amp

This is" the current that would flow if the alteinator
were. directly ‘connected to a circuit whose impedance
was f2Z thercfore we may say : in a transformer circuit
the impedance of the circuit is increased by £2Z ohms.

This is, of course, not strictly accurate, as losses
have been ignored,

Balancinz Current

Suppose that in the previous figure, the secondary~

load Z was not a purely resistive one, but contained
reactive elements, say inductive. The induced ‘secondary
e.m.f. would cause.a current to flow round the secondary
circuit, and this carrent lagging by some angle ¢ on the
et woul(l attempt to create a magnetic flux in the
iron core. Since, however, the maffmtude of the
transformer flux is determined solely bv the magnitude
of the applied. p_d and is. unaffected by any currentb
caused to flow in either circuit, a current is forced to
flow in the priniary winding of such value and phase
that the secondary effect is-cancelled. This cwrent is
known as the balancing cuirent.

Phase of {he Balancing Current

Since the transfermer flux is unalterable by current
changes, the magneto-motive force (M.M.F.) due to the
batancing currént must be equal and opposite tq the

o

T&/ TD) E‘X‘r

Fig. 32.—The transformer, where Eg is given by (
7"

L g‘
T! /OI

Fig. 33—The czrcuzi for examining the effect of a transformer on ~
: the circuit impedance. .

In the case of a pu):ely resistive lo'xd both primary
and secondary currents will be in phase with. their
respective voltages, ;houvh this is impossible in practice.

Regulation A
The regulation of a transformer is given by —
(No load p.d. — full load p.d.} X 100 per cent.
full lead p.d.

BB.C. Symphony Season

ETWEEN now and the end of the year listeners to
the fortnightly public concerts by the B.B.C.
Symphony Orchestra  will hear unusuaily attractive
and big-scale programmes, under the conductorship of
Sir Adrian Boult, Sir Henry Wood, Basil Cameron,
Clarence Rayb‘ould and Freitas Branco, the Portug{mse
conductor who has been described as ““ the Adrian Boult
of Lishon.” ) .
Branco conducted- the orchestra on October 2zoth
in a programme that included” Portugucse, Spanish,
French, Russian and English music, Branco, born in
Lisbon on - October 31st, 1896, ‘is the brother of a
famnous Yortuguesé composer. ‘He begfm his symphonic
concerts in Lisbon in 1928, and since 1934 has been

conductor of the State Symphomic Orchestra. His
wife is a well-known: French pianist. R
At Sir Henry Wood’s .concert on November 3rd

Prokofiev’s Scythian Suite, *“ Ala and Lolly,” was heard.
Stravinsky’s Symphony in C will have its first
performance in England at Sif Adrian Boult’s concert
on' November x7th. Roy Harris’s Third Symphony—
an American work that has alrcady made a big impression
here—is the high-light of Raybould’s concert on
December 1at, (.nd on December 2gth ‘Basil Cameron
will conduct Sibelius’s: masterly Fourth Symphony.

The schemes of the seven concerts do neot neglect
the classics. Schubert’s Symphony No. g (““ Of heawv mly
length ) ; - DBeethoven's Grosse - Fuge and Piano
Concerto No.
’Cello Concerto and Brahms'
-be heard.

British composers were representéd by Walton's
“ Portsmouth -Point” overture on October zoth ;
Bax’s “In the Faery Hills” on November 3rd.
John Treland’s Piano Concerto will be heard on
November 1yth; Alan Rawsthorne’s Piano Concerto
on December 15th 3 and Eugene Goossens’ Two l\ature
Poems on Decémber 29th,

Violin Concerto Wlll all

then the secondary current leads the .

e

1, Schumann’s Third: vaphonv Elgar’s-
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COMMUNICATIONS DEPEND.. 3

Fhe:" Fluxite Quins™ at Work
ng-OF hai a nightmare last night,
Bif due to a rash oversight.

Guilty conscience, no doubt
Fancy wiring withous
Fhe wonderful help of FLUXITE

See that FLUXITE is always
Ey you~=in the house—garage
o “workshop — wherever
speedy soldering is needed.
Essed for over 30 years in’
gave;;pment veorks and - by
the leading engineers and
manufacturers. Of all
ironimongers—in tins,
8d.;-Hd “and 218.
@
Fisk to see the FLUXITE
SMALL - SPACE SOLDER-
m SET——compact but sub-

st?.ntlal—complete with full
< -imstructions, 7/6.

':?'fICUSTS Your wheels will NOT

vSOLDF_EEB This makés a much
r . -wheel, It’s  simple-—with
LUXITE—but IMPORTANT,

FIES ALL SOLDERING

or-' Book on the ARTOF “SOFT”
G,f‘;gd for Leaflets on CASE-
"ETEEL and - TEMPERING
Lh‘FLUXxTE also on * WIPED
jﬁ)‘NTS »  Price ld. each. &

SEWNITE - LTD. (DEPT. W.P)
AONDSEY ST, S.E.I

ON SMALL
'PARTS...

iN countless  instances
quite intricate pigces

apparatus wholly
dependent on. the proved
reputation and reliability
of their component
parts.

“All products frem the
House of Bulgin are pre-
eminent- for superior de-
sign and workmanship, and
evéry article bearing ot
Trade Mark has to pass
exacting = and . exhaustive
tests during the course of
its production.

We ask the kind indul-

- BULGIN
FOR KNOES

THE largest and most extensive range in
. the world. Over f;fty models from

" which to choose. All sizes and shapes, gence of the Publéc on
for different classes of work or cperation, . |
. Nearly every type has brass insert, steel delivery  until peaceful

grub-screws are fitted, well sunk. For
6.25in; dia. shafts and other sizes. Finely
moulded and “highly polished.  The
highest class instruments use Bulgin
Knobs exclustvely

conditions return.

ALWAYS DEPEND ON

A F.BULGIN&GOG, LTD.,BYE-PASS RD., BARKING, ESSEX

TEL, RIPPLEWAY 3474 {4 fines)



34

PRACTICAL WIRELESS

“ORSE CODE
TBAI’\HVG

There -are Candler Morse
Code Colrses for
Beginnersand Operators.
SEND NOW
FOR THIS
) FREE
: ' “BOOK OF FACTS ”
It gives full details con-

cerning  the followmg

SN Courses to—
JUNIOR Suienti Code Course for beginners.
Teaches all the necessary code fundamentals

scientifically,
ADVANCED High- spced Telegriphing for operators
who want to increase their w.pmu speed and-
improve tleir technifjue.
TELEGRAPH Touch Type-writing for those who
wish to hecome expert in the use of the typewriter
for recording messages and for general commereial
uses. -
Code Courses on Cash or Mouthly Paymént Terms.
IRREFUTABLE EVIDENCE
mi‘ the vaine of the Candler System of Morse Code
Training iy eiven in our advertisement on
" PAGE 527 of the NOVEMBER issue.
COUPON e war e ey o, ——
Please send me a Free Copy- of C'cmdlw * Book
of Fuwts.”

NAME ceviiiiiierenaasarieesossonsesrrasnssonss

ADDRESS

oupon in 1d. unsealed envelope 'o

THE CANDLER SYSTEM £0. (5.L.0.)
+ 121, Kingsway, London, W 02

C'andler System Co., Denver, Oolorado, &

. 4,6 B.A

S o p——— T Wit o

SAMSONS SURPLUS STORES
Offer  the following genuvine articles.
HLALV, TELEVISION ASSEAMBLIES (from
unused chassis) consisting of approx. 150
useful components, comprising resistors
(: to 2 watt), tubular condensers, vaive-
holders. etc., 27/6.
CONDENSERS. 100 mfd. 6 v.

BIAS 1= 3
4 mifd. 12 v,, 1/- 200 mfd. 12v.,2'3 ; 250 mid,
Hv., 23: 50 v.. 1/3.  Special line of
T.C.C.can 50 mfd 25 v, plus 20 mfd. 30 v., 3'3.
PAPER CONDENSERS, 2 v. worlung
4 mfd., 5/6; 400 v. working 2 m B/ 9 ;
1 mfd.21/9 ; 5 330 v., 1/- 1,00

A5

2 1 and .2 350 v.. 1/~ .05 330 v 1 =y

[]3351(?01(3 comprising six ol andv one’ 095

PUILLIPS AR RIAL AND H.F.T. (()ILS

Mediam andlong wave 1n can with trimmer,

2.6. Diagram su

stP-DO“ N IRA\GFOR“FRS 430 to
110v. 100 w.. 22°6 ; 80 w., 19/6. Mains trans-

formers, 3-; O?J&ﬁve separate 4 v. winding,

150 m 76,
l‘ﬂRs w.w. vit. 1100 ohm10 w., 8- §
m w., 13, Potentiometers w.iw,
1()0 000, 50 000, 25,000, 1,000. 5 8. Var. w.w.

3 resmtoz (preset Type), 200, 400, 500 and 1.000

ohms. 2-6.

\IID()F I' TYPE VOL, CO\'IROL‘;

X{]organuée (short spindle), 5,000 and 100,000
Im:

CONNECTING WIRE (insulated), 22 ft.

coils, 1/ glazed 1/6. sleeving, 3/6 doz.

vds s 4m 6d.
B.A. scm« WS, 2 4and6 5d, doz. ; nuts,
‘2B.A. §d. doz. ;()BA

5d. doz.
8d. per doz. : screwed rod, 4.ang 2 B.A.,
8d, per ft.

Twin 0005

6d. per ft. B.A

TUNING CONDENSERS,

cersarrélé, 76 ; 3 gang. 7/6 ; single bakel»te
%‘lélc\:DIgRG Phillips 100 p.f. max., 1~ ;
YAXLEY TYPE SWITCIXES. 5 00s. single
bank and 3 pos. ditto. 2/6 : 3 bank 12 pos.,

39 5pos. 5 bank. §6°; & pos, 6 bank,
Wafers, 8d, ; ceramic dxtcop 9d0 B

BAI\FLITI}P-\\FLS“ ith 10 s0ld. tags.4d.’

I'OR CALLERS, T.arge assortment of
stocks of Radio service requirements : flex.
wire, cable, etc of ail descrmtlons
Postage Ex 0. C.0.1),
SAMSONS QURPLUS \TORFS, 189-171,

Edgware Reoad, Lomlou, W.2,

DecemEer, 1943

Your Future
Now is the time to prepare
yourself far thefuture. There will
be splendid opportunities for
technically trained men to secure

well-paid employment, or . start
radio businesses of cheir own.

Even i you know nothing about
radio, we can train you. Our
specialised method of Home-Study
Tuition is a2 proved success. .
Hundreds of our students now
doing important” work owe their
progress solely to our training.

i

vvvvvvivvvvv

Post coupon now for free details
of our Home-Study Courses in':
Radio Reception, Transmission’ 5
Servicing, Television, Radio
Calculations, Mathematics,
{Elementary and Advanced).

14
4
4
4
4
<
!
4
<
4
4
|

T. & C. RADIO GOI,LEGE,
2, THE MALL, EALING, W.5 -

_5.—...._._.._.....__._..——._.._.

g (Post in unsealed enbelope 1d. stamp.
i

l Please send me free details of your

Home-Study Mathematics and io
i Courses.

. . ' ;
1 NAME ;
l ADDRESS
Vpas... 1

Lot o e e et P S Sl et W e v v et W 3

900 books in

| © * « Technical §
' Catalogue ®

our

EXPER!MENTAL RADIO

ENGINEERING

By E. T. A. Rapson, assisted by E. G. Ackermann,

This

When they
have finished
their vital

R

book sets out a number of experiments and methods of
measurement suitable for a three or four years’ course in
radio engmeermg at a technical college. A few of them
.require rather specialised apparatus but the majority may.
be carried out. with standard laboratory . equlpment
8s. 6d. net.

PRACTICAL MORSE

By John Clarricoats, author of Radio Simplified.. Written
by the Secretary of the Radio Society of Great Britain, this
book introduces a scientific, method of learning the Morse
Code, and its application to Radio is well illustrated by
many diagrams. Of special appedl to members of the A.T. C.
and”other pre-Service trainees. Is. 3d. pet.

RADIO SIMPLIFIED

By John Clarricoats. - This book 'is a masterpiece o
cémpréssion, elucidation and instruction. Members of the -
junior services will find it invaluable. The duthor is in the
best position to know what the reader wants ; ATC
boys know all about him. 4s. 6d. net.

A FIRST COURSE IN WIRELESS

By ‘‘ Decibel.” A handy guide to wireless for beginners.
Clearly and simply written, it employs a minimum of
mathematics,” and forms- an -excellent introduction to the
mare technical works on the subject. Joining the R.A. F
Then get this book ! 5s. met, Second Edition.

PITMAN'S, PARKER 8T, KEN%SWAY

war service

DAG E’N'ITE‘

— the dependable
.BATTERI ES will again be
- | available to all

' FOR RADIO, CARS, MOTOR CYCLES,
COMMEKCIAL VEHICLES, AIRCRAET, Ete

Sales Concessionaires :
HOLSUN BATTERIES LTD.,
137, Victoria St., London, S.W.{

, PERRIX
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Test Boards -

How Valves are Tested

The Manufacture and Testing of Valves=5

Gas-filied Valves : Inspection

By LAURENCE ARTHUR

(Concluded from page ‘498, November issue)

possible because it serves as a coupling between

THE leakage capacity must -be kept as low as

grid and anode circuits, causing feed back and
instability. In ‘screened grid: valves the electrostatic
screén is purposely introduced to lower this leakage
capacity to the minimum. r
" Inter-electrode capacities, which are described in terms
of micro-micrdfarads (sometimes called picofarads), are
measured on a capacity bridge. Fig. 29 (November issue)
shows the circuit diagram of the  Sullivan bridge
which tses an accurately calibrated standard
variable condenser, on the dial of which may be read
directly the capacity being measured. A valve holder,
shielded from the bridge,.is connected with stiff wiring
to the three terminals shown. - If the grid-anode capacity
is to be measured the leads from those electrodes are
connected to the terminals marked HP and LP, whilst
the filament or cathode.is connected to E. (In multi-
electrode valves it is frequently necessary to measure
capacities between one electrode and two or three others,
the remainder being connected to earth.)

The bridge has to be set up without the valve in the
holder. With the standard condenser at zero, the initial
balancing condenser is adjusted until the ‘note from
the signal generator cannot be heard in the headphones.
Then the valve is inserted in the: holder and the standard
condenser rotated until the note again cannot be heard
when the capacity being measured is shown on the dial.
The balance sharpening condensers are used to sharpen
up- the “ null ¥ point and thus make the reading more
accurate, |

Other means of measuring small valve capacities
consist of apparatus using a ‘ magic eye " %alve, a neon
lamp or a cathode ray tube. The general principle of
these is that the introduction of additional capacity
(c.g., grid-anode) into an ‘oscillatory ¢ircuit alters the
resonance. -The amoust of capacity, in the.form of a
calibrated variable condenser, needed to return to the

Fig. 30" Biind " meter, with ccniral white permissible sector.
N the rest of the dial coloured red for rejects.

resonance point is the value of the capacity being
measured. .

Each type of valve has its * rating,” or its list of
operating voltages and currents, worked out theoretically
on the basis of the valve being perfect in évery way.
Owing to the many possible variations in manufacture,
it is -impossible to prodice the perfect valve in large
quantitfes, so the specifications to which valves are tested
allow tolerances in perrhissible values. For example, the
filament current of a two volt battery valve may be rated
at o.x_amperes, but the test specification might tolérate
a reading from 0.09 to 0.11 aniperes. Similarly, the mutual
conductance of an indirectly heated H.F. pentode may

_be rated at 3.5 milliamperes per volt, but the test

sp_ec_iﬁ‘c_atioﬁ might allow a variation from 2.5 to 4.5
milliamiperes per volt. As a general rule the rating is
midway between the two values given in the specification.

Test Boards

There are at-least three general types of test boards:’

1. Those capable of testing all types of directly and
indirectly heated receiving and smiall trapsmitting
valves, having suitable voltage supplies and meters, and
interchangeable valve holder panels.

2. Those desighed for the testing of one type of valve
and' therefore only having the voltage supplies, meters
and valve holder required for that type.

3. Semi-automatic boards designed for rapid operation
by unskilled workers on one type of valve only: This
kind of board has pre-set Yoltages and current indications
are taken either from: relay-operated coloured lamps or
“blind ” metérs having a white or green * permissible
sector, with red * reject * sectors on each side. Fig. 30
shows a type of blind meter requiring negligible skill to
read it. . . .

The universal type of test board is probably of most
interest, and it is proposed to show in dctail the testing
*6f a directly heated battery valve and an indirectly heated

Fig. 31,—Dial of a lriple*range-millx‘amm;ter.
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mains valve. For the first example, a small battery
output triode or power valve, the rating would probably
read: Filament volts, 2.0; filament amperes, 0.2;
maximum anode volts, 150; mutual conductance,
2.0 milliamhperes per volt; impedance, 4,000 ohms ;
amplification factor, 8 ; anode current, 10 milliamperes ;
grid bias, 7.5 volts. The individual controls on the test
board are set at zero before the valve is inserted in the
holder. The filament control is turned up until the

filament voltmeter reads 2.0. The filament ammeter
and o0.22,

must now read between o0.18 The grid

Mirror

Magrets \

© Feather-weight
Moving Coil /

Phosphor Bronze Suspension—>|

Fig, 32—External view and movement of a mirror galoanometer
used as @ micro-ammeter. :

.. voltage control is new turned up until the grid voltmeter
‘reads. 7.5." -Anode volfs are applied unfil the anode
voltmeter reads 150. The anode milliameter should read

-between 8.5 and 1r.5. A typical miliammeter with a
triple range is shown in Fig. 31. Note the arc of silvered

_mirror ; accuracy in reading Is ensured by seeing that the
knife-edged pointer is directly over its reflection in the
mifror.

- The grid voltsware reduced by one: the resulting
increase of ariode current is a direct reading of the slope
or mutual conductance in milliamperes per volt, and
should be between 1.5 and 2.5.. The impedance is
measured by reducing the grid bias voltage to zero, and
reading the anode cutrrent change when the anode volts
are reduced from 150.to 100. The difference with the
valve’ now being tested would bd 125 milliamperes.
This figure divided into the anode voltage difference ( 50)
-and multiplied by 1,000 gives the impedance.

Relationship Between g, Ra and 4
‘The amplification, factor is readily obtained by
multiplying the mutual conductance by the impedance
and dividing ‘'by 1,000. Tt can also be ‘obtained by
measuring the ratio of change in anode volts to the
change-in grid volts in order to make the same change
of anode current. There is a simple relationship between
mutual cohductance (g), impedance (Ra) and amplifica-
tion factor (4) which can be expressed :—
g= RLa X 1,600.
_8XRa
" 1,000, °

Ra=—'§— X 1,000

where impedance is in ohms and mutual conductance in
milliamperes per volt, - ;

‘must be kept as low as possible.

A final test before the valve is removed from the
holder \is a measure of. the goodness of the vacuum.
It consists of reading on a sensitive galvanometer the
reverse current flowing from the grid to the filament andin
the majority of valves must not exceed 3.0 micro-
amperes, Fig.-32 shows a mirror ‘galvanometer with a
schematic drawing of the movement.

Measurements of impedance and amplification factor
are not made in normal testing. “They are so bound up
with the physical - characteristics of the valve that,
providing no change of design is made, it is not neoessary -
to take the readings.

Testing an H.F. Pen.

‘For the second example it is proposed to take an
indifectly heated H.F. pentode.” The rating * would
probably read : heater volts, 4.0; heater. current, 1.0
amperes ; anode volts, 200 ; screen volts, roo; mutual
conductance, 2.5 milliamperes per volt; grid bias,
1.5 volts; anode current, 5.0 milliamperes. Because
of the time taken for an indirectly heated valve to warm
up and stabilise, it is usual to have alongside the test
board at least six additional valve holders wireg 10 a -
heater supply, so that the valves are pre-heated before
test. Placing the valve in the test holder the heater
volts .are run up to 4.0, Theurrent shown on the
heater ammeter must be between 0.9 and 1.15 amperes.
The grid bias is adjusted- to 1.5 volts; 200 volts are
applied to the anode and 100 volts to the screen. The
anode current should now read from 4.0 to 6.0 milli-
amperes. Tt is usual to take the screen current and in
this case it should be a maximum of 3.0 milliamperes.
No minimum' is ‘specified because the screen cwrrent
The grid volts. are
reduced by one ; the resulting increase of anode current
is a direct reading of the slope or mutual condictance
‘and should be between 2.2 and 3.4 milliamperes per volt.

\Vithindireptly heated valvesitis Tiecessary to measure
the heater-cathode leakage. With the heater run at
norinal  voltage.
and current, oo
volts are applied
between cathode
and heater (the
positive side. of
the supply being
to cathode), and
the “current
flowing, measured
on a sensitive gal-
vanometer, shall
not exceed 36
micro-amperes.
Before removing
the valve reverse
grid, current
flowing from the
grid to the ca-
thode is measured
and must not be
more than 3.0
nicro-amperes,

More  compli-
cated types of
valves, such as
double diode
pentodes  and
triode  hexodes,
require means for
fmeasuring many |
additional
currents, so that
the universal type
of test board may have from fourteen to twenty
différent meters, five or six ranges of voltage supply
and a row of Dewar type key switches or- Yaxley type
rotary switches to make the connections from the valve
holder to the meters and to change over meter ranges.

(To be concluded.)

Fiz. 33.—Voltage stabiliser.
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Impressions on the Wax
Review of the Latest Gramophone Records '
Columbia ‘* La Cumparsita 7_—a tango—and “ Valse Des Fleurs K

NE of the finest pianists of the nineteenth century,
and the most outstanding pupil of Clementi,
John Field earned a meagre living as a showroom

assistant, and, later, as a demonstrator. of Clementi’s
pianos. In the latter capacity he travelled ‘extensively,
until he finally parted.-from his emplover and master in
Russia and settled down in that country. Strange as
it may seem, when we bear in mind his numerous
compositions, John Field was not a born musician,
in fact, it is said tbat.music was beaten into him by Lis
father and grandfather/ - In spite ‘of that treatment,
Field became an important figure in the.history of
piano music' begause of his undoubted qualities as a
fine musician and composer; It was when he settled in.
Russia that he concentratéed on.composing, and it is
a great pity. that the majority of his works are now
sadly neglected. He was fond of reflective piano pieces,
whicli he called nocturnes, and it is his “ Nocturne in
G Major” and “ Nocturne in A Major ” which Louis
Kentner plays for us—so magnificently as pianoforte
solos—on  Coligmbia DX1129. These two outstanding
recordings give all lovers of piano music the opportunity
of enjoving compositions, which, in their day, wére
admired by such masters as Chopin and Liszt.

Isobel Baillie—soprano-—has selected two of Thomas
Augustine Arne’s beautiful compositions for her record-
ings this month. They are (0 Ravishing Delight ”’
and © Where the ‘Bee Sucks,” and she is accompanied
by Gerald Moore at the piano. Isobel Baillie's singing
and - interpretation are beautiful,”and 1 do not think
I can add anyvthing to that other than remind you
that the record is Columbia DB2121. .

"David Lloyd—the noted Welsh tenor—has made an
exceptionally fine recording of * When Night Descends”
(Rachmaninoff Op. 4, No. 3)
{Rachmaninoff ' Op. 26, No. 7 words, JKomiakov).
The first of these is a tender and impassitned love song,
and the second, made famous by John McCormack, is
based on the rather -pathetic cry of parents through the
ages : the children are children no mare. "David Lloyd’s
singing is superb, and he shows a thorough understanding
of Both compesitions and their true beauty. ’

Records of the performances by the Albert Sandler
Trio have, for me—as I ain sure they must have for
many thousands anore—a very strong appeal.  They

possess that very rare quality- of originality ; they are-

not swamped by an annoying characteristic in the
orchestration or rendering of the pieces, thus it is possible
for one to listen:to several of their records without
being. irritated -by & pronounced sameness.

The two latest recordings ave on Columbia DB2122,
and  (hese consist of ** Demande Et Reponsc”—a
charmning picce by Coleridge-Taylor—and that délightful
composition by Mendelssohm, “On Wings of Song.”
A very fine record. ' .

My last fecord in the DB series is Colilmnbia DB2123,
on which the ever popular Bing Crosby has recorded
“You're Beautiful To-night, My Dear” and “You're
Still. Tn My Heart,” both very gobd numbers. Bing
sings with all hjs romantic appeal, and I advise all his
followers to make a note’of the record number. .

Victor Silvester has dohe the hat trick this month.
I have before e three of his records, and all of them
are recommended for dancing cnthusiasts. The first
two are by Victor and his Baliroom Orchestra, and

. they are “ In the Blue of the Evening ~'—slow fox-trot
_and “ With All My Heart —quick step—on Columbia
FB2g62. On Columbia FIB2961 they play * The
‘Request * WaltZ ” founded on Waltz “Pomone,” and
with- this is linked * Take It From There "—a good
quick step.

The third record is by Victor.Silvester’s Strings For

Dancing, and, in this instance, the two numbers are’

and “ To the. Children " | {
by ‘their nicknames than by the titles given

" —a very nice waltz. These are on Columbia FB2959.

For those who like brass band performances I
recommend Coluinbia FB2956. This will enable them
to hear Foden’s Motor Works Band—conducted by
Fred ‘Mortimeir—playing ¢ Military Polonaise ” and
“ Lohengrin—Prelude {Act 3).”  The band is too well
known to need anv comment from me, but 1 can say
that.they have made two tine recordings. .

Felix Mendelssohn and . his Hawailan Serenaders
offer that evergreen- favourite, * Roses of Picardy,”
and, on the other side of the disc—Coluutbia FB2957—
“Chez Moi.” The vocals are taken by Helen Clare.

HMV. :

AT a recént concert of French music, Maggie Teyte
sang that very delightful song by Chausson,
“ Chanson Perpetuelle.” 1Its revival, and, of ceurse, the
superb performance given by this great aftiste, resulted
in many requests that she should record it

On H.M.1”. DB6159 wc have, so to speak; the answer,
as Maggie Teyte, accompanied by the Blech String
Quartet and Gerald Moore at the piano, has made a
beautiful récording of it, and thus added yet another gem
to' the dozen or so records she has made of nircteentt
century French songs. The full title of the ‘record _is:
“ Chanson Perpetuelle, Op. 37,” Part:1 and Conclusion.
I recommend this record to all who enjoy listening tora
great artiste possessing a soprano voice of the finest
quality,~and the works of Chausson. B

One of the greatest works, in any form, of Beetlioven
is his Trio No. 7 in B Flat, Op. 97, which is also knowu as
“The Archduke.” Tt seems rather strange to link a’
nickname-—for such it is—-with a composition of -this
high order, but it is not alone in the world of music in,
that respect, in fact, many works are more widely-known.
i them by
their composers.” Trio No. 7 in B Flat was dedicated-to
His Royal Serene:Highness, Prince Rudolf, Archduke of
Austria, ‘one -&f the first and .most loyal aristocratic
friends of Beethoven in Viepma. It was written i’
1810-1811, and it forms the supreme pianoforte trio in
the literattwe of ‘music. -

“ His Master’s Voice” have made am important
contribution tg the musical life of the country, by bring-
ing together tbree great players, namely, Solomon—
pianoforte, Henry Holst—violin, and Anthony Pini—"
‘cello, to produce a wonderful recording of Beethoven’s
masterpiece. The rccords are H.M.V. C5362-3366, ten
parts on five records, and they form a highlight in
performance and recording. "l .

1f the Indian Love Lyrics are included in your list of
favourites, then I would most certainly recommend
H.M.V. Bg34z, as this js the number of the latest
recording Dy Webster Booth, during’ which he sings
“Tempic Bells ** and-** Less Than the Dust with great
expression and understanding. ‘ 3

This month, * Hutch ' (Leslie A. Hutchingon) has
selected * Alone With My Dreams ” and ‘“ All'Or Nothing
At All " for his contribution. H.M.}'.-BD1oss. =

Eric Winstone -makes his debut on H.M.V. this month -
and his first reeord includes “ All Or Nothing At A"
and “ In the Blue of the Evening ’—foxtrot and slow
foxtrot respectively, The fact that this s his first
recording in the H.M.V. studios does not mean that it
‘was a new expericnce for Eric; he is already widely
known through his broadcasting, the varietv stage and
his recerdings with Columbia and Regal., It is his
ambition to build up a band that.would eventually be
the finest in the country, and it is already very obvious
that no effort is spared to select the finest mugicians and

_‘arrangers i6r his recording performances. "His many

compositions are now famous, the latest addition being
{ Continucd on tage 41)
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ELECTRICAL STORES

“ FAIRVIEW,”
LONDON RD., WROTHAM KENT.

TERMS CASH with. ORDER.
Ro C.0.D.

Regret no Orders can be accepted from E;re
or Northern Ireland.

ELECTRIC LIGHT CHECK METERS,
well-known makers, first-class condition,
electrically guaranteed, for A.C. maing
200/250 volts 50 cy. 1 phase 5 amp. load,
10/~.each ; 10 amp. load, 12/6, carriage 1/-

1 K.W. TRANSFORMER, input 100 volts
at_100 cycles, single phase, output. 10,500
volts, centre taPped to earth. Price
£4/10/-;" carriage forward. -

HEAVY DUTY: CABLE, V.ILR., and
braided, in first-class eondition, 'size 37/13,
lengths 30 to 40 yards. Price by the length,
b/~ per yard, carriage paid, or. 7/-
for short lengths, carriage paid.

1 K.W, FLECTRIC FIRE Element, size' |’
16in. _ for 8

X 1fin. x Lin,; 220 v. mains A.C.
or D. C.. as new, 6/-. each post free.

ROTARY CONVERTER, D.C. to D.C.»
input 48 volts ; output 2,500 volts at 1 KW..
condition as new. Price £10, ,carrlage
1 WATT WIRE END Resistances, new and
unused, . assorted sizes (our assortmens),
_§/8 per doz. ; post free.

SOLID BRASS LAMPS (wing type) one-
hole mounting, fitted double contact small
B.C. holder and 12-volt 18 watt bulb, 3/6
eacg post free, or 30/— per doz., carriage
pai

TUNGSTEN CONTACTS, 3161n dia., 2
pair mounted on spring blades, also two
high "quality pure silver contacts 3/16in.
dia., also mounted on spring blades iit for
heavy. duty, new and unused ; there is
enough base to remove for other work,
Price the set of four contacts, &/-, post.free.

AUTO TRANSFORMER. _Rating 2,000
~wabts, tapped - 0-110-200-220-240 volts, as
new. Price £9, carriage paid.

RESISTANCE MATS. size 8in. by 6in.,
set of four, 80-80-150 and 690 ohms, to uarry
1to 'amp. Price, set of four, 5/- post free.

LARGE 'lRA\SFOR\lLR. input 230 v.,
c ole, ontpnt, 2.000-0-2,000 volts af
m/ ., and 11 volt .T. mndmg Prlce

£3/15/0, carriage paid.

MOVING COIL Ampmeter. 23in. . dla
‘panel mounting, reading 0-20 amps., F.8.D.
15 m/A.. Price 30/-, post free.

MOTOR DRIVEN PU’.\IP 100 v. D G.
motor. | *° Keith Bla.ckman ".4 HP. jin,
inlet and outlet, gear type bump, in perfect
working order. Price £5, carriage paid.
Ditto 220v. D.C. motor. {in. inlet and outlet.
Price £7/10/0, carriage paid.

MOVING COIL movements, needing slight
repair, modern type. famous makexs
defiection 10 m.a. Price 15/-, post free.

RECORDING AMPMETER, in ironclad
case. meter movement wants repair, no
pen, clock perfect, range 0-3 amps. Price
£7, carriage paid.

200 AMP. KNIFE SWITCHES, S.P. D.T..
in first-class condition, 15,- each.

ROTARY CONVERTER D.C. to D‘C..
Jnput 1l volis, output 1 100 volts, 80 watts,
will operate successfully on 8 volts input.
Price §0/-, &

MASSIVE GUNMETAL WINCI, com-
plete with long handle, for use with in.
diameter wire cable, weight 501bs., ccndition
as pew. Price £3, carri(..,e paid.

REDUCTION GE: AR BOX. right. angle
-@rive, ratio 50 to 1, ball bearing. shafts
7/161n. and 6/16in., in'new condition. Price
a5/-, carriage paid

ROTARY CONVERTOR, D.C. to AC.,
D.C. (twenty-two).- Output
m.a., 50" ¢ycle, single phase,
ball bearing, in first-class condition, no
smoothing, Price £5,-carriage paid.

per yard

VALVES

and U.S.A." Valves is unsurpassed. We
have 1nsuff|cxent .space to enumerate
complete stock range, instead we list
below a few “‘odd " types, as distinct
from the more popular numbers :(—

1A6G  IF7G 79 - 33 53
IB4G  IG5G - 10 85 55
1C6G  1H4G 12A 82 57
1C7G  IH6G i5 34 TZ40
IDSG. 116G 19 36 PEN46
1E7G  12A5 + 22 37 VP4l
IFSG  6Z5/12Z5  24A 38 SP41
IF& 1225 26 46 SP42
2A6 OIA 31 48 uuU7
2B7 70 32 50 HL4IDD
2A7 71A

(Trade enquiries invited for above types)

Most other types of U.S.A. and British
Valves |mmedtately avallable. though there

are sorhe ‘‘sticky’’ types.” So please do
not ask for-i— ]
3Q5GT,: 2525, 6N7, 2A3, PENDD4020,

PEN36C, 47 (_and a few others).

FIXED CONDENSERS F
.1 Tubulars, Paper, 1,000 volt working, 119,
. Tubulars, Paper, 350 volt working, éd.
each, 4/- dozen.
.0l Tubulars, Paper, 350 volt workmg, éd.
each, 4/- dozen.
0! Tubulars, Paper, 1,000 volt wcrkmg, 116,
.05 Tubulars, Paper, 450 voit working, Li-.
.25 Tubulars, Paper, 450 volt working, 2I-.

VOLUME CONTROLS

Other higher milliamp ranges up to | amp.

ODDMENTS

Single screeped. M!crophone flex, 9d. yard
Twin screéned Micrephone flex, 16 yard.
Systoflex, 3 mm., 4d. yard. 5 mm., 5d. yard.
Systoflex, 7 to 8 mm., &d. yard.

Indoor Aerial Insulators screw fixing, 2
neat finish-for the picture rallaerxal 2d.each.
Heavy - Duty " Accumulator Connecting
Lugs, insulated, 4d. each.
Line Cord for .15 amps, lOSohms 2/- per ft.

Additional charge of 11~ for postage and
packing on orders below 101,

We have facilities for the Service of
communlcatlon and normal broadcast

receivers. Private customers must.

please realise that GOVERNMENT

PRIORITY repairs necessarily take
precedence.

WEBB’S RADIO; 14, Soho St., Oxford St.,
iondon, W.1, Telephone Gerrard 2089
Note our revised SHOP HOURS i—
. 10 a.m. to4pm Satst; 10 a.m.
> te 12 noon,

Qur comprgjxensxve stock of both British | |

3-gang CONDENSERS .00025 with ceramyig

1,000, 5,000, 75,000, . 100,000, 1 megohm
3 megohm, | megohn. All 416 each,
‘MILLLAMMETERS

Taylor Model, 400-0/1.2 ma. .. .. £5 i0s.
Taylor Model, 301-0i{7 ma. * .. £3 10s, |
Taylor Model, 301-0/18 ma. .. .. £3 I0s.
Taylor Model, 301-0/10 ma. ,, . £3.10s.
Taylor Model, 30i-0/15 ma, ., .. £3 I0s.

' VOLUME CONTROLS.

.3d. dozen. Terminal Strips, from 34, to Sd

Now
AUSTERITY
RADIO, LTD.

CONSTRUCTORS’ KITs

See July issue for illistration and details of
Constructors’ A.C. and Battery $-v. Kits,
Delivery approximately one munth, -

insuiation, 716,

3-gang CONDENSERS . 0003, ceramic insulation,
with trimmers, 10/6, -
AERIAL AND H.F. TRANSFORMERS with
reaction, medium und long waves, Iron cozed
on mediun way s, loadum coil on long waves.
16/~ per puir.
SHORT-WAVE COILS on Paxalin Formers
16-30 metres approx., 16 each. Midget
Medium Wave Qscillator only, 1/6 each.
MAINS VOLT DROPPING RESISTORS. .2
amp. 1,000 ghms, 2 variable sliders, 6/-
.3 amp. 730 ohwe, 2 varinble sliders, 7/0.
10-WATT WIRE-WOUND RESISTORS, 2.000,
500 and 150 ohm, 2/8 exch.
PADDERS: Twin ceratuic 0003 Ir‘mfd (max.)
and 0006 mmid. (max.), 1/6 each; .0005
mmfd. and 001 mmfd, (max.), 2/~ each.
CHASSIS. . Unr Alled
104 x 8 x 2¢n., 7/8 ; x 2.,
Drilled tfor 3-v., BxGx in., §/6.
WESTECTORS. Type W6, 5/- ench.
SWITCHES. New, Yasley type widget, single
ban single pol , 2/9 each. Single
-pole, 3- 136 each ;; 4-pole, .i»wav
hl 4/8 each; 2bank, 2;,mle, o‘W"V,

steel, painted, new.

4/6 each,

H.P. Choke "Amplion, 2/6 each. %hmi-\\a\'e
double wire wound Filament Choke for
clectronic reaction coupling, 2/-\ each,
VALVE HOLDERS, 4-, 5., 6-, 7pm Paxolin,
8d. International ()(,Lal 8d. each

OCTAL CABLE PLUG AND SOCKET 2/
T.C.C, AIR-SPACED TRIMMERS, 0 - to 33
mmid., /- each,

CONDENSERS. Tubular, .0005 mfd. to N03,

6d. each, .02 to .1, 9d. each. Mica. .01, 2,260
volt test, 16, Suver wich, 00015, .Uun2;
L0003, .00¢03 mtd., 9d, each.

} ‘meg., with switch,
(6 each, 25,060-and 50,000 ohs, less sw iteh,
4/~ each.

VARIABLE CONDENSERS. Single .6003 mfd..
2-speed drive with poiunter, knnh and dial, no
escutcheon required. -Single hole fitting for
portahiles, crystal gets, etc., 8/m. Short-wave
Tuning Condelisers, %0 mumd., 2/6.

SPEAKER OUTPUT TRANSFORMER Heavy
duty Pentode, 10/- ea:

PAXOLIN. Dolished, flut, strong,

18 x 29 x
3/32nds approx., 116 eagh.

Soldcring Tags,

Eyelets, 1/2 to, 1/6 .qross. Resistors, 1-watt,
6d,; l-watt, 1/ cach, most values available,
Spiro Clips. 2 a 1d, Flexible Coupling Jouwnts,
large, 1/-. Dial Lamp Holders, Gd. escb. Af,
A2, B P-mels, 6d. Systuﬂex, coluurerl, Djd,n
and striped, 4d. per yd. length
A "'00!] selection of &hop-muled and odd con-
ponents available to eallers only: Cheap.
Licence to_export to Northern Ireland and
Irish Free State.

* Please add postage for enquiries and.

mail orders. €.0.D. orders accepted.

Owing to present circumstances,” prives are
subject to increase without notice,
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Midget One-valver .

IR,—Regarding-the Midget One-valver in the October
issue of Pracricar WirELEss., Two small points
‘have arisen from the uodel made up by a friend. Firstly,
the results obtained from a receiver of this type depend
very largely upon the efficiency of the reaction circuit.
There is no H.F.C. in the set, the ’phones being con-
nected between the anode of the valve and "H.T. plus.
Some sets of 'phones will not provide sufficient choking
effect to enable the reaction circuit to function—possibly
because they have a large internal capacity—so that the
set will not oscillate. The inclusion of an H.F.C. will
remove this trouble. In the original receiver there is
just room for a small choke wound in the form of a
flat «coil. Secondly, if the L.T. minus is-connected to
eartl, instead- of as shown, it will be found difficult to

get the valve to oscillate.—F. G. Raver (Longdon).

S.W. Broadcasts
IR,~—I was very intcrested in F. G. Rayer’s letter,
in the.October issue, and 1 have a few more stations
to add which will probably interest readers.

Free Jugoslavia 23.3 m. {approx.), News 08.05, and
14.30, not regular. FZI test transmission 19 band
y1.10-11.25... WWYV 15 megacycles, National Bureau of
Standards, Washington D.C. It is modulated by a
standa?d ‘musical note of 440 cycles per se¢ond corre-
sponding to A over middle C. - Also there is a pulse every
second heard as a faint tick.  Announces every half-
hour ; heard in evening. WLWK has replaced WLWO
on ‘the 19 m. band. WEKRNX, which used to share
wavelengths with WNBI and WRCA, now has one of
its own, 19.75 m. WQV, New York, 14.8 megacycles,
point-to-point transmissions with other stations, mainly
Allied ‘Force Headquarters; sometimes works with
WEKD, frequency unknown, and WCG 10. 38 megacycles,
A.F.H.Q. afternoon 18 band. Radio Congo-DBelge,
News in English 12.45 Sundays, 14.97 m. and 16.88
m.- (hot the new Nationale-Belge transmitfer but
slightly higher wavelength). United Nations  Radio,
same wavelength as Radio France «g4.77, and 33.46 m.
News on the hour in evening.  Jap stalions heard:
Tokvo 19.8 and 16.87 m., News 10.40 and 21,05 hours.
Radio Saigon, * Voire of France in -the Far East,”
25 m. band, News 15.30. All times B.S.T. 1 have left
out the stations recently mentioned in PracTicaL
WireLESS. . My set is a Standard Thrée with an extra
untunéd H,F. stage. The reaction is extremely smooth.
I suppose all DX listeners noticed how bad conditions
were at the beginning of September.—5. Hubsox

* (Cambridge). ) )
"SI‘R,AI recent!v rveceived a letter from Guatemala
City, .which might interest some readers. The
following are the transmitters :

TGW, medium “wave, 10 kilowatts,
491 metres. 1
on 19.78 metres ; night time on 30.98 metres..  Other
frequencies, rr.760 and 17.800 megacycles. TGWB,
1 kilowatt, on 6.480 metres. TGWC, 1 kilowatt, on
1,520 metres. Programmes in which announcements are
made in English are as follow : 7

To the United States, from 04.00-05:45 hours, every
Monday, Tuesday, Thursday and Saturday. TGWA on
30:958 metres, 'To Europe, from 21.30-23.15 hours every -
Sunday, TGWA on 1¢.78 metres. Every day from
18.45-1945 hours, and on Sundays only, from o04.00-
0600 hours.

So -much for Guatemala.
interest : i

broadcasts on

Here are other items of

TGWA, 10 kilowatts, broadcasts in daytime~”

{not y for p

HC]JB, Quito, Ecuador, on 24.08 and 30.00 metres
gives a special programme in English every Sunday
at 22.00 hours. :

PREg, Fortaleza, Brazil, on 19.78 metres, gives a
programme in Spanish every night, which is fairly loud.

U.S. transmitters give a list of the bands used for their
English news bullefins, on the hour} during the 15.00-
15.15 ‘houtrs bulletin: .°

PMA, Batavia (has been renamed Jakarta), operates
on 16.6 metres every day in English. '

Radio Tokyo, at the low frequency end of the 1g metre
band, gives an English programime at 23.00 hours.

All times B.S.T.” Receiver, o-v-1 triode-pentode.
Aerial, north-south, 66 feet.—R. M. PrevELT
(Nottingham).

A Set's Peculiar Behaviour—In Verse

IR,—A friend of mine asked me to overhaul his set,

as it was .behaving in a very peculiar way. In

fact I should say that its behaviour was unique—
because upon switching on the set I.iound that—

There were oscillations in the wire. .
And static in the set.

The H.F. choke was set on fire.
The. valves became all wet.

‘And superheterndyne began,
To_whistle in the ’phones

Like autodyne the screeming can
Gave rattles of its bones.

The A.C. undamped waveform was
A sinusoidal curve.

The angle didn’t care a cos
For- asymptole or swerve.

The high-x valve was getting thin
Its screen grid lost some. weight.

The anode-cap threw off its tim,
The A.V.C. was late.

The pentodes then began a dance
Some farads gave a yell.

An ohm or two began to prance,
The henries made for Tell

One glance was good enough for me,
T staggered back in fright: -

And when I'd -had a cup of tea
I fled into the night.

—H. C. Partex (Loughborough).

Distorted B.B.C. Transmissions
IR,—On page 485 of the November issue of PRACTICAL
\WireLESs, under the.heading ** Selling and Servic-
ing,” you state that ' Radio js an important part of
our national life, and it is essential that every wireless
set should be kept in working condition.”
The first part of this quotation prompts me. to ask

_if you are aware of the conditions governing reception

in this and other districts after dark, due to the
miserable transmission, which is distorted to such an
extent that one is forced either to switch off or tune to
foreign stations.

< The B.B.C. have now had over four years’ experience
of this typé of transmission, and it appears that their
engineering department is not capable of effecting an
improvement.

1 have taken up this matter with them every* winter
since 1939, but have received no' satisfaction, but
merely the statement thdt it is to avoid guiding encmy
aircraft, with a leaflet on suggested measures to obtain
a possible improvement, which were all futile.
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All the medium-wyve stations are a ffecteu, and to
make matters worse the S.W. 18.34 m. station is more
oftenr than not off the air, while the S.1V. tranémission
of the Forces programme- has been stopped altogether.

1 think that if the technical press were to take up the
matter some 1n1proven1ent .would be forthcoming, as
very little notice is taken of miere listencrs by the
highbrows at Broadcasting House, and I respectfully ask
that you will do your best for fhose who are placed in
such an unfortunate position.—C. Fierp, Manager, Gas
Works, St. Asaph.

Selling and Servicing
IR,—On page 485 of your November issue vou set
J  forth .the unfair conditions operating against a
great number of those in the radio business by the
licences issued by the Board of Trade.

It is quite obvious that the small practical radio
trader is being victimised to the benefit of a minority of
large dealers, and it is time that some umted action
was taken in 'the matter.

As I am greatly interested in the weljare of the smal
business man, I shall be pleased to hear from any of your
readers who are suffering from the anomalies of-B. O.T
licences as outlined in your article—K..A. BEADNALL,
AF.CS.,” The Business Men’s: Defence Association,
Albion House, 59, New Oxford Street, London, W.C.1.

IR,~—With reference to the Cominents of the ‘Month,
on Selling and Servicing, in the November issue of
PRACTICAL WIRELESS.

1 have a shop here at Clacton, and am doing radio
repairs.. I have applied for a  Board of Trade licence
for selling radio components, valves, etc., but withoit
success. It seems that any other finn in the district
who holds- a licence such as above can oppose the
applicant’s request, and have it suspended.

This is what hnppencd in my particular case. Tam the
only radio service engincer in my own. and surroundmg
villages, except a firm who are mainly elecirical engingers,
whe happen to hold a licence for radio as they used to
sell radio sets in pre-war days. This firm is the one

that opposed my request, for a licence. They still do a

few repairs, although they have hardly any stocks of

radio valves, parts, etc., and will not sell any radio goeds
to any customer who calls at their-shop.

The {ew repairs they get are either refused or the
ones taken in are looked at and mostly returned to the
customer as unrepairable., These sets find their way to
me to be repaired.

I also tind ‘it extremely -difficult to explain to a
customer who comes to-me for some small article such
as aerial wire, plugs, or valves, that I cannot supply,
although I have them in stock.

1 am not fit' for military service, having been passed
Grade 4 by the Medical Board, but am a member of
the H.G., and am a signaller in that service. I think
it"is very unifair the way licences are distributed, not
only for myself but for the countless numbers of others
who must be in a similar position.

I have had a large amount of experience in radio
repairs, having worked for a large firm at Colchester as
their engineer for a period of 14 months; after which 1
started on my own account at Clacton, and have been
doing so for nearly two years,

I also used to do repairs in my spare time since I
was 15. I am now nearly 20.

I am a keen radio amateur, and have cwry 13sue
of PRACTICAL \WIRELESS, whlch I find very useful. I
have made the signal tracer in the September issue, and
find it very good ; if also saves a lot of time when doing
repairs. I have ﬁtted my tracer with P.U. terminals for
testln“’ radiogram pick-ups, and have also made up the
power pack separate ly and use it for supplying a signal
oscitlator, and valve-voltmeter, which are also part]y
of your dcswn

I also agree with vour comment on the racket going
on in repairs.. The other firm mentioned wanted f3 38,
for repatring a radio set that should never have rcached
the £z wmark, even in wartime. There is also another
finn  adjacent who started-a shop about February,
who charge as much as £z for fitting a valve, This firm
also has no-licence, and is well lxno\vn by the local
council for oxmchar‘rmd on repairs,—L. E. HzarLzy
(Clacton-on-Sea).

Impressions on- the Wax’

(Continued from page 38.)

* Pony Express.” It is certain that we shall hear much
more in the future about Eric Winstone and his Band.
Make a note of the numbgr—H. M.V, BD5818.

Joe Loss and his Orchestra have made a good recor dmd
of that very popular nuimber from * The L1sbon Stery,”

‘Never Say Goodbye "—foxttot, and * You thme‘

With Everything That’s Beautxful P—a slow foxtrot.
H.M. Y. BD5816.

‘Parlophone k=

ALTHOU(:H I have already included several vocals
in my selection for this month, I cannot resist

recommending Parlophone RO20524, on which Richard

Tauber has recorded two fine pexfmmances He sings,

in a delightful manner, ‘“ At- Dawning ” and “ Just For

a i\Vhiie,” with orchestra accompanimeut.

The other Parlophone records I wish to mention are
chiefly for the dance enthusiasts, the first one being by
Joe Daniels, and his Hot - Shots in ‘“ Drumnasticks.”
The record is Parlophone Fi1994, and the two numbers

they play are * Canzonetta " slow foxtrot, and ‘‘ Snug

as a Bug.,”

"On Parlophone R2886 and R2883, we have Nos, 107, »

108, 109 and 110 of the 1943 Super Rh\ thm-Style Series.
The first’ of these two-—R2885—is by Harry qury and
his Radig Sextet, playing Rumning Wild " and ™ ¢ Basin
Street Blues,” On the other rec‘orcl namely R2886, we
have ' Dinah Lou ” linked with Ro;etta 2 pla}ed for
us by Henry Allen and Orchestra.

-rendering of * The Louisiana Lullaby,”
_being foxtrots,

* Strictly Instrumental ” and * When You're a Long,
Long Way from Home ”—both foxtrots—are the two
numbers selected by Harry James and his Orchestra for
their contribution on Parlophone R2888..

No. 57 of Tin Pan Alley Medley, Parts 1 and 2, is on
Parlophone F19gr, and Ivor Moreton and Dave Ka}c
introduce * Jolinny Z€ro,” ““ You'd Bec So Nice to
Come. Home Tp,” ““ A Fon]~\\1th a Dream,” “Sﬂver
Wings in the \loo‘ﬂwht » ¢ Yowll Never Know and
“T've Heard That Sory7 Before.” ’

Regal

GEOR(:L FOR\IbY——-\\ ith, of course, his ukulele,
plus  orchestra '1ccomp€mun(nt tells us ﬂlat

N Bunty a Big Girl Now ” and all about the activities

“ On-the H.\L 5 Cowheel.” Both numbers give George

a chance to shme brilliantly, which he df‘Pi te the mll

The numnber is -Regal M R3710.

- Finally, 1 finish- my selection this month with Regal
JIR37[2 on one side” of whl,ch Mitchell Ayres and h'>
Orchestra play ** Walkin’-by the River,” and on the other.
side Freddy Martin-4nd his Orchestra give us their
both numbers

'

A REMINDER

The need for materials for making iz records is
most urgent, Ask your dealer for . details about the
1 allowance given on certain makes of rocords, even if
they are chipped, sératched o cracked. . -

e .....t................A..s,
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Replies to Queries

The * A.C. Three >
“¥ . am .building the ‘A.C.3,” a < Practical Wireless’ circuit,
but cannot obtain the A.C. pen output pentode. I have on hand

a Cossor PT 41 S-pin pentode, but this is a directly heated valve,

and of course the A.C. pen is indirectly heated. Could vou send
details- of the necessary alterations in wiring to enable. me fo
use the PT 41,

“ T should also like to know the field resistance of the speaker
specified for this particular circuit.”—J. T. D. (Nr. Birmingham).

IT
type will necessitate a fair amount -of alteration to the cirewit,
For example : ~ For best results the heater of the outpit valve
should have a separate L.T. winding on the nains transformer.
This is really desirable to ehable it to obtain its grid bias by
means of. a suitable: resistor inserted. Letween the centre tap
of the' L.T. winding and the common negative earth-line. If,
however, this is not. possible, then an altel'{\ati{e arrangement is
to insert a résistor betweeu. the H.T. negative line and the earth
or chassis din¢, the value of the resistance depending om the
amount of bias required and the total H.T. current consumption
of the receiver. The field resistance is 1,500 ohws. .

9 ) .
is a pity you are unableto obtain an indirectly heated output

Testing Eleetrolytics .

“1 am unable to obtain 2 2,000 ohm potentiometer used in the
valve voltmeter described in-July issie 1943 of “Practical Wireless,’
Could T usc 2 5,000 ohm wire or- carbon ?

“ 1 have some resistors from a G.E.C. set. They are of one
colour, no dot or tip. 'How should these be read ?

““ How can I test electrolytic-rondensers with a D.C. Avominor ?°
“In building a universal meter, such as.the.one described in

¢ Practical Wireless Service Manual’ is it possible to put in fuse
to safeguard meter ? Where should they be placed, and what

should be jts rating ?"—A. G. B. (Swansea).
IF vou are unable to obtain the specified potentiometer, you

could -make- use of one having a resistance of 5,000 ohms,
but we suggest that you try to secure one having the specifiad
valoe at -the earliest opportunity.

The resistors do not follow the Standard Colour Code, therefore
we aré unable to determine the values.

To test electrolytic condensers with a low-reading milliamudeter
vou should apply a ‘D.C. voltage to the condenser and connect
the meter in series. If an excessive current flows in the- circuit
it will tend to indicate a breakdown in the condenser. -A good
component. will pass approximately .05 t6 .1 milliamps per
microfared.

A fuse can be inserted in the universal meter and it should

be connected between. one of the meter terminals and the shunt

and/or series resistors. The value of the fuse should be approxi-
mately the same as that of the maximuam reading of the meter,

Two-valve Portable

«1. recently built a two-valve portable as “described by Sgt.
Andrews in the October, 1942 issue, and perhaps you could help
me on a point which hag arisen. T built the frame aerial as stated,
and I find that reaction is applied only when condenser is ‘ open’
(min. cap.); although'1 ‘have reversed the wires results are the
same. In case this is not clear, reaction is applied only when
_condenser is about two-thirds open.”’—A. J. T. (Liverpool).

T is highly probable that the receiver is oscillating when the
B~ reactidn cofidénser is moved in the correct directicn, but that
the oscillations arc aiove audible frequency and onlv become
audible when vou reduce the capacity. In such circumstances,
it would be advisable to try -the etfect of removing one or two
turns from the reaction winding’

Inverted .*‘ L > Aerials

“In your issue for Septemiber G. Reeve, of Norton-on-Tees,
speaks of using a 25ft, inverted ‘Y.’ -aerial; could you please
give me particulars of an aerial of this type, including what-type
of wira used and thickness of same, and il this aerial would be
suitable for use on the flat roof of a bibck of flats 7 My flat is on
the top floor, and I doubt if 1 would be allowed to erect any type

of pola.

“Yf the above type is of no use, can you help me out by a

suggestion, as I am absolutely ignorant of types of aerials, lengths,

ete. 2 I have a three-wave set—M.W., S.W.1-13-30, S.W.2-30-90, -

and am also about to build the P.W.88, so would like an“aerial
to operate on both sets.”—V. F. (W.12).

valve suitable for the receiver, as.the use of a directly. heated .

RULES

We wigh to draw the reader's attention te the fact that the Queries
Service is inteuded only for the sclution of prollems cor difiicultics
arising from the consiruciion of recelvers descrited in our pages, from
articles appearing in our pages, or cn general wireless matters. We
regret that we cannot, for obvious reasons :—

(1) Supply cir’c\xit diagrams of complete multi-valve receivers.

(2) Suggost alterations or modifications of receivers described in

our contemporaries, - )

13) Buzgest a oris o modificati to

(4) Answer queries over the telephone.

{3} Graut interviews to querists.

ial receivers.

. A stamped, addressed envelope miust be enclosed for the reply. Ail
sketchies and drawings which are sent $0 us should bear the name and
address of the sender.
Pequests for Blueprints must not be enclosed with gueries, as they
are dealt with by a separate department. 8
Send your queries to -the Editor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower House, Southampton Street, Strand, Londor, W.C.2,
The coupon on page iii of cover must he enclosed with &very query. 1

i

AN inverted ** 1. » aerial is form8d by arranging a horizontal

length of acrial wiré and continuing it so that its down lead
is brought away from one eud at approximately right-angles
to the horizontal portion, When one speaks of an inverted *“ L™
aerial having a length of 25ft. this includes the length of the
horizontal and vertival portions. In most districts an aerial of
this type is quite satisfactory for the reception of fong-;
medium- and short-wave stations, provided it is erected clear
of surrounding earth objects. In ‘your-case; if it is erected
above a flat roof, its effective height will not be height ‘above
street level but its-height above:the roof, therefore, it is very.
desirable to secure the maximum possible beight for fHe
supporting points. A suitable gauge of wite is 7/22 SWG, bare
or enamelled coppér wire. An average length is soft. -

A.C. Meter Calculations B

““ Re your article on “Multi-range Test Meter® in your copy
of March issue, 1942; Will you please give me complete details
as to how one. arrives at the series resistances for different
measurements of A.C. volts ? I quite understand D.C. calcalafions.
Regarding the -calculation for A.C. volts, how does one account
for the voltage drop across the rectifier, and how to work the
value ? "Also, does the voltage drop across the meter have to be
taken tato account ? 1 understand that the curreni flow is 1.11
times the D.C. current flow. - Your Series resistance siated, say,
for 25 volt range is 22.400 ohms, so if 1,11 ma, is flowing almost
the 25 volts are dropped across this resistor. I would be gratefut
for precise details of calculating vesistors for different ranges.
As I see it, the same curreat flows through the dropping resister,-
rectifier (the leakage of rectifier being nagligible) and thz meter.
Even the meter on D.C. range has a volts drop of 100 volts ; then
there must be another drop across the rectifier.”—L. J. T.
¢W. Drayton).

HERE are several difficalties about metal rectifiers and
moving coil meters which have to be considered when
onc is concerned with reading rectified voltages. The metal
rectifier presents a resistance to the cxternal circuit which
varies with the amount of current passed through it. It is not,
however, usually necessary to measure this variation, .as
manufacturers generally publish curves showing the variation
likely to be experienced with meters of wvarious. internat
resistance and various types of rectifiers, and such curves can
be relied on to an acewracy greater than that normally required
by the amateur. :
A moving coil meter, instead of reading R.M.S. values of A.C.
veltage (which is what is required), is sufficiently sensitive to read
average values which are lower than R.M.S. values by 1.ix
times ;- thereforc, this necessitates sevies resistauces of a value
of r.11 times lower than were used for oedinary D.C. work.
With a réctifier of the Westinghous® MBSI type, and used in
conjunction with a o.1 milliammeter having an internal resistance
of 100 ohms, a 100,000 0hm resistor in parailel with a .5 megohm-
resistor is satisfactory for the 1oo-volt scale. Tor the soo-volt
reading a 500,000 ohmr resistor should -be parallel with a
4 megohin resistor, The common lead should have in series ‘with
it a .0o6 mfd. condenser in parallel with a .x mfd. and a .25 mifd.
condenser.. -
‘Might we suggest' that wyou consider coostructing the
multi-range and multi-purpose meter, which is fully described
in ¢ Practical Wireless Service Manual,” price 8s. 6d., or gs.

- post paid ?
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Classified Advertisements |

LITERATURE, MAPS, etc.

RADIO SOCIETY OF GREAT BRIT AN
invites all keen experimenters to apply
for membérship. Current issve " R.S.G.B.
-Bidletin ' and details, 1/-. below :
ANML ATEUR K ADIo IFANDROOK 300
rgxses) PAper cover, 4~ ; clm:h 6/8. - Radio
andbook .Supp]c*nant« M4n - ages), nager
- cover, 2:8 ; cloth. §/-.—RS.G.B.. 20-50,
Little ‘Russell Street London: -W.C.1.

_WERD'S Radio Map of the World.,’ Locates

any station heard. Size 40in. by 3 .48,
post 6d. On linen, 10:6, post ed.—Webb 5
Radio, London W.1,

14. Soho. Street.
GER ard 2089.

MORSE & S.W. EQUIPMENT

FULL range of Transmitting Keys. prac-
tice sets and other eqmpment tor Morse
training —Webb’s Radio. Soho Street,
London, W.1. 'Phone : GERrard 2089.

“ H.A.C.” Short-wave Receivers. Famous
for over ten years. Improved one-valve
model now available. Complete kit of
comporents, accessories,” with fall  in-
structions—only 16s., postage 6d. Easily
assembled m one hour. S.A.E, for free
catalogue.—A. L. Bacchus 109, Hartington
Road. London, S.W.8.

RECEIVERS & COMPONENTS

BRITISH and American Valves. many
- ty¥pes in stock. Mains Dropping Resistances
for all sets, Speakers, Condensers, Volume
Controls, ete. Everything for the service-
man and. experimenter. Stamped envelope
with all enquiries, please.—O. Greenlick,
34, Bancroft Road, Cambrldge Heath Road,
El Stepney Green 1334,

WANTED.—Trophy Battery 3.—W. Spear-
“man, Stansfield. Sudbury, Sufiolk.
GENERATE free electricity from the

wind, build your own Wind Charger. Com-
plete drawings, Instructions for-huilding,

Liast, Head, Vane, Propeller, 2/6, post
1d,~Pearse, .P.W.. Mlddle Taphouse, .
Liskeard.

SOUTHI‘RV R AD[O S WIRELE%S
BARGAINS

SCREWS and Nuts. assorted gross of each
€2 gross in all), 1

SOLDERING ’I‘ags mcludmg Spade Ends,

8/- gross,

PHILCO 3-point Car ‘Aerials, excellenl; for |

short-wave and home aeridls,-7/6.
LIMET Tone Arms, universal fixing for all
sypes of Sound Boxes and Pjok-up Heads,

10/, "

ACE “ P.0.”” Microphones, complete with
transformer.
mcelver Th=.
CIR LAR. Maguets very powerful, 13in.
diameter by 3in, thick, 1/6 each, 15/- per dogz.-
ERIE Resistances. Br and new, wire ends.

All'low value from .8.0hms upwards. A few
mgher value are included in each parcel,

1,1, 1 and 2 Watt., 100 resistances for 30/-.

MULTICON Master Mica Condensers, 28
capacxtxes in one from .0001, ete., sto., 4/-

SPLCI AL -\SSORTFD PARCEL FOR
ERVICE MEN
160 ERIE rcsxsta.nces (description above),
24 assorted Tubular Condensers; 6 Reac-
tior Condensers, 0001 ; 12 lengths Insu-
lated Sleevmg 75ft. Push-back Connecting
%gn-e So}l)dermcr 'I‘ags Screws, Wire, etc.,
1.
CRYSTALS (Dr. Cecxl). 6d% with cats-
whisker, 9d. : comvlete crystal detectors,
2/6 : 75ft. wire for aerials, ete.. 2/6 ;
Push-hack wire, 5/
Condensers. 0001 1/9 each ; Telsen large
disc drives, complete mthknob ete. (boxed),
type W 184, 2/6 each ; Insulafed sleeum,
assorted yard lengths, 3/6 doz.; -single
Q'Qretmed wire, doz, yards, 10/-.
Speaker Units, unshrouded, Midget
; Metal case condensers, .1+ .1+ .1,

b
POWER Rheostats, Cutler-Harmer, 30
ohms, 4/6 each ; Pomtev Knobs, instrument
type, Hn, spmdle hole (Black or Brown),

1/~ each ; Push button Switches, 3-way,
4= 3 8~ wa% (complete with knobs) ;
Bakelite® scutcheon Plates for B8-way

~B Swn:ches, RIH Hundreds of other

‘SOUTHER\I R ADIO . SUPPLY Co0O.,
46, Lisle St., London, W.C, Gerrard 6653.

VALVES

0.
IHE) 1F4, lGa 1T.H4, INS,
% DAB, Q}xP

Ready for use with any |

This is_part of our current
stock list of types available
and many representing equiv-
alents to numercus valves
not mentioned ; a stamped
envelope will bring you any
information about any other
particular valve jyou may
desire. If out of stock we
may send equivalents. . Al
at Board of Trade controlied
prices. €.O. D
AZID. ACHL, ACME, ACOd,.

AC Pen, ACTHI, ACTP, ACVPI
3 Pen, Al AZI

EBC33i
®CH, - EFS, EFS, EF8, EFY,

D, D, HLI3
IW4 350, KT2, KT24, K'T33, K'I‘330
KT61, KT63, KT65, KTWEL, K’I‘WSS
163. K'TZ63, LD210, LP2%0, MH41, MH4],
M}ID'! NHLA MKT4; MS Pen, MVS Fen.,
MVS Pen B, MXQO. OM4,

vpzis; VD4, vpeA. /P4B, VPI2A,
VPI13C, VP2, VE23, VP4l, VP33 .
2] PL20, Wil Wi XL xaq,

Xx41, ‘{61 X6, X65, YGL_ 714,
Z4, 1A4, 1A5, 1A7, 1B4, 1C5, IC'7 1H5"

2P,

6B4 8B7,.6B8. 6CB, 6C8, 6D5
6D6. 6F6, 6F'7‘ GFB 6HG, 6J7, 6K6, 6K7'

+ 35, 35Z 4 36 37 38 '39~41MHL. 413 1P,
41MPG, 41STH, 42, 42MP Pen, 431'0 48,
48, 49, 50, 52, 53 57, 58, 59, IA 75,
77, 78, 79, 80, 81, 82, 84, 85 1776,
210DDT_210PG, 210LF, QIOSPT

15 OB

iOVPA 210VPT, 215SG 220B 220TH,
29014, 994V, 1821,

RE30 replaces—URIC, U4020 1Ds.
40SUA :4/@ ; RF120 rep]aces~U10,
Ui, uld, Mg, MUl4, DW3,. DWI,

4,
W3, IW4, 1821, UU4, 11/-.

Our Famous CONVERSION UNITS
to rep]ace almost unobtainable valves :
DAC: 13/6 % DHS30, 16/3°; UUS, 2?’9 3
5 . 257.: 156
4 VM P4, 23, 18,
43,77, 78, 2151, 17/ ; X30, Xal, X3 18 6
CYI CY2 UR2 UR3, UR8C URY 19
AC Pen DD, Pen DD61, 19.9 ; are in
ever-increasing demand and being
allocated in fair rotation C.0.D. only.

Just .published—Valves Comparative

Table$, with quick reference index
covering B.V.A, and non B.V.A. types,
1/7 postage -paid.

J. BULL & SONS

246, HIGH STREET, HiRLI‘bDLV

‘N.W.10

1Q5 IJG 2A86

D1, 4THA"
.nU4 5Y3, 5Y4 5V4, 574, 6A3 6A6. SAGE
BAS.

"y

8/ d.
{ DROPPING RLSIST ANCES,

‘EXTENSION SPI&A]\I‘R&.

LONDON CENTRAL RADIO STORES
MANUFACTURERS’ Surplus .-Compo-
nents collected from all over the country.
REAL Bargains for discriminating. radio
enthysiasts. NO .-EXTRA charges for
ostage, packing, etc. This avoids. con-

usion.
SPEECH TRANSFORMERS, Brand new,
ex. well-known.speaker maker. Ratio 30:1.
A fine job. '8/9 each.

RELAYS. Brand new, surplus stock from
Standar Telephones. Electro-magnetic
rlake and break units to operate vn 13 volts

m.a.. To clear stock, 5/9 e

15
-\!OTOR TUNING. Fine brand new 3 -gang

.0005 mfd. condenser, no trimmers, designed
for motor drivé. Large diameter driving
disc and reduction gear for. slow motion
manual drive. 13/6 each.

BRASS ROD. Screwed brass rod, 2 B.A.

.and 4 B.A. 12 inch lengths, useful for many

purposes. 5/8 doz. Iengths
VALVEHOLDERS. All . brand new,
Celestion, Amphenol, Mazda and mtﬂ-
national qctal. 1/- each.
CONDEXNSERS, Tubular wire end, made
by Plessey, 25 mid., 25 volt, workmg, 50 mid.,
12 volt working. 1/9 each
HESISTANCES, Assorted
resistanggs by best makers.
servicemen and expemmenters
318 doz,. 13/3 for 23'8 for 100
CERANIIC VALVEHOT DRRS.
new, low loss. 7 pin. 1/5 each.
CONDENSERS. = First-class .1 _mfd. oil-
filled, 5,000 volt working.- Only 11/6 each,
T.C.C. TUBULAR Condensers. . .1 mid.,
6 000 volt D.C. test. 8/9 each. Also 2 mfd:
ubulars, 30 volt working, 2/6 each,
J‘CL. CONDENSERS in. metal cases.
Spcmal offer, much reduced- to- clear,
X 4 mid., 70 Volt working. 2/8 each.
iPF AKER TRANSFORMERS |
Pentode gutput valves §/10 each.
VIBRATORS. d new American
gnchronous self-rectifying vibrator units.
volt input, 280 volt output, 65 m.a.,
fitted-with 7 pin American base. 16/- each.
COUNTERS.  Ex G.P.0., everyone perfect,
electro-magnetic counters. - 500 ohm. coil,
counting up to 9,999, operated from 25
volt-50 volt D.C. : Many 1ndustr1al and
dgmestic applications. 6/~
?L\EhHO DERS Paxohn 7 and 9 pin.
7. ea

- wire-end
1deal for
,To clear.

" Brand

for

To replace
2- and 3-way line cords. With diagram
showing connections. -.3 amp. In strong
metal case, 13/~ each. Wxt.hout case; 10/~
5 .
hLFC RAZOR RES]ST&‘\CES . Uni-
versal input, in strong metal case, 10/- each.
TR]'\I\H_’\G TOOLS. Fine set of 19
bakelite handle trimming tools in roll-up
%;e;thererte case. -Ideal for .servicemen.
i= 1.

REACTION CO\'D]‘NSERS Fine quality
job: .0008 mfd. To clear at 2/3 cach.
TUBUL ARS, Wego wire-end tubular

I condensers »1and .01 mfd., <00 volt working.

1/~ each;
\ALVLHOLDLRS. Side contact, 8 pin
type, in bakslite, 1/9 each. Anode bakelite

. valve caps,-1

DIAL LAMPS. Phlhps screw type dial
lamps for dial: lllumumtlon. 153 watt., 1/9

ach.
SPEE( H COIL RIBBON ere Enamelled
copper, gauve aPProx. 20 thou. by 5} thou.
3/3 per Ib.
L'\RPHOVES

Smg‘e,
750 ohms. 4/~ e

ex-Government,
Brand new.
First-class P.M, loudspeakers in beautifully
polished cabinets, ‘61'6 each. Rexine
covered, 57/6 each.

FLEXIBLE DRIVES. Ideal for remoeteé

control in ra.dio"ramb, ete., approx. 2ft.
length. 4/3 e
DECOR \TIVE (,ABI\]“I‘ GRILLES,

4-bay, 144in. x 1}in. wide. Solid brass r‘hron}eA
plated, 2,6 each, Ieayier quahty,_SG
Also Rectangular Speaker Grilles,
A)m *5tin., 1/

LUGS and JACKS:  Ex-Gov ernment
poweu‘ul phosphor-bronze springs ensuving
a perfect contact. -Overall length, including
tin. threaded shank 3iin. Supplied w1th
nut for panel mounting.” Price: complets
with best quality Plug, 5.9,

"\ NING and DETECTOR Cails.

Phxlips ex-television receivers, Comgifete
in metal frame, 8/6 each. s
PUSH BUTTON UNIES, Pormeability

iron-cored ¢ coil’ units. 6. spring loaded
switches, 16/~ each:" 8 switeh unit (no.coils),
4/6 each. 12 switch unit (no coils or
switches), /6 each. -

No Extra for Postage, e‘i(*.

LONDON €ENTRAL RADIO STOR S.v
28, LISLE STREFT, LONDON, W.(.2
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FRED'S RADIO CABIN.
COMPARE OUR PRICES,
\[AI’\IS DROPPERS, 0.2 amp., 3/6. .03

4/6.

PUSH BUTTON UNITS, 7-way, 2/9, 8-way,
3 - ; no knobs— area‘]y fine job,
* Ple: ssey 4-gang
in. x 3lin., 4/6.
Electric Soldermrr
new. Straight bit. 13/6 each. Pencil Blt
146 each. Resin-cored soider, 4 - 1b. reel.
C.C. TUCBULARS, brand rew, 25 mfd:
1&\'.» ; 80 mifd., -1/3.
DUAL BA\GL COIL. with variometer
tuning, . fully’ screened in copper can, 28
each. No circuits
SOLDER, 1lb. reels, fine all-tin Instrument
solder. 8'6 1b.. or ilb. reel, 1/~
SWIRE, Silk-covered, 2 oz reels 30, 32, 34,
34, 38 and 40 gauge. 1/3
CRYSTAL DETE(TOR. ‘New Type on
ebonite base, 2/6 each.. CRYSTAL and
Catswhisker in metal box, 8d. each.
SLEEVING, 3{d. per yard length. 1 doz.
lengths, 3/-. Braided sleeving. 8d. per
vard length, ?/- doz. lengths.
Tupulars; 0.1 mfd., 7d. each, 6'6 doz., also
.01 mfd. at 611 each, 6/- doz
GRID LEAKS, 15meg 6(1 1.0 meg
EX H.M.V, Variable Mica Condenbms.
.0003 mfd., 2in. spindle; new, 19 each, .
TELSEN Iluminated disc dri\'es, useful
for short waves. 8 complete.
CLARION slow motion dial, illuminated
disc drives, useful for short waves, 2/6
complete.

-G.P.0. Telephone Plugs, 1/3.
intervalves coupling units

Irons,

TELSEN L.F.
1=, 3/- ea N
TORMO .5 Screened Paper Tubular Con-

densers, 1/9.

SINGLE SCREEN CABLES, 8d. per yd.
DOUBLE SCRFEN CABLLS, 1/- per yd.

GRAIIAM FARISIH .00015 dlﬁerentlal

re-action condensers, 1/9.

AMPLION twin H.F’ bmocular chokes 1‘9

MAINS cable leads, 5ft., 1/~ each

Rubher connecting wire, .20ft., 1/6

ODD TWIN H.F, CROKES, 1/6 each~

INTERNATIO‘\IAL Qctal ase valve-

holders, sd. 7i8 doz
NEW VO ECO‘VTROIS Less switch,
;Vlth logg spmdle i meg. 3/-, + meg. 3/,
CAN TYPE ELECTROLYTIC CON-
DLINSER. 200 mfd., 20v. working, 3/3;
3,000 ohm, 1 watt reslstors 8d.
Po:!ag‘e ‘must be included.
FRFD’.S RADIO RIN
GAINS,’ 75, ‘\e“mtzton Butts,
Rodney 2180.

COULPHONE Radio, New Longton, Nr.
Preston.  New goods only. Tungsram
valves.: English and American Rectifiers,
10/6. Mains Transformers : 350, v:100 m.a.,
4v.6a,4v. 2a, 32/6: 350.v. 120 m.a,,
63:v. 3a., 5 v. 3 a.,
less transformer, 5in., 20/-;
8in., 24/- ; 10in., 29/6.
Tinned copper wire, 2/3 1 1b. 2 mm. sysboﬂex.
3d, yd. Barretter resistors, 6i-. i
cord replacement resistors, 800 ohm,
adjustable tnppmgs 6/9. .. Parafeed L.F.
Ti-ansformer 4:1,4/9, 50 mfd. 12 v, 2/-:
5 mfd. Erie resistors, 1 watt,
911. A wat:t. 6d. ;' { watt. 4d. Pushback
wire. 100ft., 6/-. watch cleaner, 2/3 hottle.
Qutput transiormer, 7/6. Bell tmnsformel 5
6/6. Valveholders, 1d: per pin. Stanelco
electric soldering irons, 21/-. Tubular and
silver mica condensers, all sizes, Volume
controls with switch, 5/9. Less switch,
4/9. 8.AE. for stock li ist.

PERMANENT Crystal Detectors
Tellurium-zincite combination. Complete
on base. Guaranteed efficient, 2/6. Wireless
crystal with silver cats-whisker, 6d. B.A.
thread screws and nuts assorted, 2/6 gross.
Ditty, washers; 1,8 gross. Flbu;. washers,
1/8 gross. . Assorted solder tags, 2/~ gross.
Single earphoue new, 750 ohms, griginally
made for.AirMinistxy '5/6.. Recohditioned
headphunes. complete, 4.000 ohms, 12/6.
All postage extra.—Post Radip Supplies,
67, Kingscourt Road, London, S.W.18.

S.E.1%.

oy I

6d.

% ’JkUBBER-CrgVERED

FFER
LEADING MANUFACTURERS-
STGCK OF SURPLUS
GOMPGNENTS

MiILLIAMMETERS

Ferranti moving coil
milliammeters. 0-5
nltiamps. Panel
B mounting, size 2 3/16,
X 2 3A6. A fine

xmtrument brand new, and _ 63,6

packed in unr'mal (‘artou\

MERCGURY
SWITCHES

These switches
are of the best

s n ufacture
and not easily

obtainable . to-day.
Quick make and break and will carry

4 amps. Many hundreds of useful
Small quantlty

Price 8 6
HEAVY MAINS
TRANSFORMERS

Brand new, -well
made heavy duty
mains transformers.

applications.
to clear.

Exceptionally  ro-
bust. 200/250 v,
A.C. 50 v. 1 Phase.
400-0- 400 v 250
LG, 4w,
Size 4} x

"59/.

B X 3% deep. eight, 12 b,

200/250 v. AC. 1 Ph&se JOO-O 300 v,
250ma 4v.5a, 2 a. - Size
4} x 4‘ X 3%

o 7 Wewht : 46 ,ﬁ
P.M.LOUDSPEAKERS =

Five quality, brand new

loudspeakers. Jarge
purchase enables us to
offer - aft low prices

Offered in two types
#in. diameter withlys
transforner, 27/6.- sin.
diameter wifhout

transformer 24 ﬁ
No Exira charges for Fastage, ete.
See also our eclassified advertisement

on . 43.

23, LISLE STREET,
- LONDON, W.C.2.

) {-sauge, ”Ib reel, .2/~

-—RELAYS—-

The wide range
of Londex Relays
a variety of

BUGOKSELLERS TO THE WORLD

*FOYLES

| FOR BOOKS OM . .WIRELESS
AaMD EVERY OTHER SUBJECT
$19-125, CHAR]NG CROSS ROAD,
"LONDON, W.C.2,
Coen 9 aumy—4 p.m. including Saturday
Tel.: Gerrard 5660 (6 lities)

TYPES APPROVED
by
AIR MINISTRY

& ADMIRALTY

Ask for details angd
leaflet SPN/PW.

Relay- ML ( for D.C. oniy).

LONDEX LTD.

Aneriey Works, 207, Anerley Road,

London, 5.E.20. Phone: SYD 6253/9.

stranded copper
wire, 1d. Heavier quality, 1id. Very
heavy quwlit;y 2d. yard., Ideal for aerials,
earths, ftes Enamelled copper! wire,

11b. reel, 3/6 ; 26 gauge

L) 1/3 Tinned copper connecting

wire,” '1b.. 1/-. Postage extra.—Post
Radio Supplie &7, hmgscourﬁ»Road
London. 8.W.1

@ Autotode.’l.

MORSE made easy -usipg-the e

Designed by Professional
Too 1 ~ir,y ofrsetf irom simple instruc-
tions. Drawmgs and templates supplied.

Send 3/~ (to include postage, ete) and
recéive the Autocude Manual.—Hardy
BCM;HAFT, London, W.I,
WANTED.—Three Varley 'BP80 Tuning
Coils. Electricallyyperfect. First reasonable
offer secures,—Hauson, Lomond House,
Rochdale.

COMPLETE P.A. Equipment. ex-large
factory. Approximately 100 Watts, rack
and pahel, elec, gram. T.T. 25 M.C. hpe"«ker
Horns and 7 Cahinet type: push-pull circuit,
mains transformer defective,

Inspectable at Huntley, Boorne and Stevens;
Ltd., Reading. »

RADIOQ Spares for Sale. S.A.E. for list.—
Warriner, Finsthwaite, Newby Bridge,
Ulverston. 1

VALVES. —12SA7, 6A8, 6A7, TH4l, AC/TP,
FC4, X41, X65. I4B X861, all at 14/-. KT63,
6VG GFG 78, 6K7, 12K7 M43 PL3C, VPI3C,
50 9516, 25AG6, 42, 2MP eil, PenAd,

41DD. HL42DD, 75, 6Q7, 12Q7,
Al , MHD4, all at 11/7 EB 1,

‘AC2PenDD, AC5PenDD. PendDD. at 15/ 2.
PenB4, KT33C, at 14/8. 1H5, at 912. K'T66,
8L6, FW4/500, at 1813 3574, 2578, 2524, 5Y3, -
574, Us0, U31, U , U10, UU8, YU, 80, SP215,
220,HPT, 5, AZl, 5V4, 1“’4/350
U'RIC s} ¢D 1N5 VP, all at 11/-
tvpes in stock Postage extra. 5.A.E. w
enquiries.—Radio Supply, 27, High Street
S. Walden, Essex.

TRADIO Operators.  -Unigue-postal course
for 1st or 2nd class Certificates with
occasional opttonml attendance. North
London min utes station. - BCM/
Ra(‘iocertq (3 W.C

WANTED, P.W. July 13th, 1935.—Box 102
* Practical Wireless,”” Tower ~House,
Southampton Street, W.C.2.

SITUATIONS VACANT

ENGINEERING OPPORTUNITIES
FREE 112-page guide to training for
A.MIMech.E..,AMIEE. andall branches -

|of Engineering and Building, Full of

advice for expert or novice. Write for free
copy, and.make your peacetime future
secure.—B.LE.T. (Dept. 242}3) 17, Stratford

Place, London, W.1.

, ~ TUITION
LEARN MORSE CODE the Candler way.
See advertisement on nage 34

“ RADIOLOCATION,”—Students ot both
sexes trained for important war-time
Radio Appomtment:. Also for peace-time -
careers in all branches ol Radio and Tele-
vision. Boarders accepted. Deferment of
Calling-up arranged. Low inclusive fees.
College in ideal peaceful surroundings,
24, stamp for Prospectus. —W’reless College,
Colwyn Bay.

THE Tuitionary Board ot the Institute of
Practical Radio Engineers have availabie
Home Study Courses covering elementary,
theoretical, mathematical, practical and
laboratory 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 Syvllabus
of Instructional Text-may be obtained, post
free, {from the Secretary, Bush House,

Wu.ltou Avenue Henley-on-Thames, Oxon.

important - tests.,
A.C/D.C. Used
everywhere by Electricians,
Wiremen, and Servu:e
Interesting booklet “A24""

Engineers.
testmg. free. From all wholesalers or dnrect.

RUNBAKEN - - MANCHESTER - - }




Practical

BLUEPRINT SERVICE

PRACTICAL WIR.ELDSS

CRYSTAL SETS
Blueprmts 6d. each,
937 Cryata) Receiver ..

® Thg 4 Jumnr ” Crystal Set ..

No of

Blueprind,

PW71*
PWsse

STRAIGHT SETS. Battg.ty Operated.

One-valve ; Blueprints, 1s, eac!

All*Wave Unjpen (Pentode) ..

Beginiiers” One-valver

The ** Pyramid™” One-valver (EF'
Pen) se

Two-valve ¢ Blueprmt ls.

The Sigret Two (P & 1 F) P

‘Three-valve : Blueprints, 1s. eeh

Selectone Battery Three (D, 2LF
(Trana))

Sopuuit Three. (HF Pen, D, Pen) “

Al l’entode Three (HF Pen, D

(Pen), P
¥all Mark Cadet (D, LF, Pen {RC))
F. J. Cawmm's Silver Sonvemr (HE
Pen, D (Pep), Pen) (Al-Wave
- Three)
Cameo l[rdget Three (D 2 LP

1936 Sondtone 'Three-Pour (HF
Pen, HF. Pen, Westector, Pen)
Battery All- Wave Three (D, 2 L¥

{RC)
The Mondtor (HF Pe‘u D, Pen) .
The Tutor Three (I Peu, D, Pen)
The Centaur Three (5G, D, I_P)V -

‘The “ Colt ™ All- Wuve Three (D,
2 LF (RC & Trane)) ..

The ¢ Rapide '’ Straight 3 (D,
2 LF (RO & Trans)) ..

F. J. Camm’s Oracle All- Wn,ve

Phree (HF, Det, Pen) .

1988 * Triband ” All-Wave Three'

(HF Pen, D, Pem) -~

R

‘The “Hurricane™ All-Wave Three
86, D (I'en) Pen) ..

F. J. mmy’s “ Push- Buttun o
Three (HF Pen, D (Yen), Teb)

‘Four-valye : Blueprints, 1s, each

Beta Universal Four (S(} D, LI,

CLB)

Nucleon Chsa B Four (SG D

“(SG), GL-B)

Tury Four Super (sq, SG D Pen)

Battery Hall-Mark 4 (HF Pen,
D, Push-Pull) .

* Acme ™ All-Wave 4 (ILF Pen, D
(Een)\LF Cl. B)

€ “ Admiral " Four (HI‘ Pen,

HF Fen, D, Pen (RO)

\ Mans Operated

Two-velve : Blueprints, 1s. each.
A.Q. Twin (D (Fen), Pen)
Sclectorie A.C. Eadiograin Two

<D, Pow) .
‘Three-valve :- Blaeprinds, 1s. esoh.
Double-Diode-Triode Three (EF

Pen, DDT, Pen)” . o

D.C. Ace (8G, D, Pen)
oA Q. Three (8G, D,

-

en) . . .

8o
“ Al-Wave, " A0, T

LF (RO} S
A.C. 1938 Sonotone (HF l’en, HF

Pen, Westector, Pen) ..
Maina Record AllWave 3 (HF
. Pen, I, Pen)
our-valve : Bluepnnis, 1s, each,
A.G. Fury Four (3G, 8G, D, Pen)
A0, Fury Four Buper (8SG, B,
D, Pen}-..

Lnfversal Hall-; Mark (Hl« Fen D
I’ash. all) IS

SUPERHETS
Battau dets 1 Blueprints, 1s. eaeh.
. X% Superhet (Three-valve)
‘BT . Camni’s 2-vulve Superhet ojom
ﬁams Sef¥ ; Plueprints, 1s. each.
- A.C, £5 Buperhet (Thiee-valve) ..
" 2.0:4£5 Superhet (Three-valve) ..

.

-

[

4

RN

1

[ERA RN

Wireless

F. J. Canun’s A.C, Superbet-4 .. ==  PWHS*

. J (,aJ.um 's Universal £4 Super- :
PWEO

i Qun.htone " Universal Feux‘ . _ rwst

Four~valve : Double-sided Bluepring, 1s, 6d.

Push Button 4, Battery Model .. - Pwoss

Pash Button 4, A.C; Mains Model
SHORT-WAVE SETS. Batiery Operated.

PW31A  One-valve : Bluepsint, ‘Is.
PWas* Simple 8. . One-yalver. .. o -  PW8s*
Two-valve : Blueprints, 1s, each.
PWo3*t Midget Short-wave Two (D, Pen) -~  PW38A
} T‘R}) "HlsI!ef’t. f %hort-wave Two e
o @ ( en), Pen) -_— Pwor
EWT6 ‘Three-valve ; Blueprints, 1s, each, .
E EYperimenters Slu) -wave Threa J
(8G, D, Py frn . — PW30A*
PWI0  The Frefst 5 a) 3 LF (RO.and
Eway 1)) A PWe3s
The Baml-Spreud 8.W. Three
PW39, (HF Pen, D (Pen), Pen) - Pwese
PW48 BORTABLES
Three-valve : Blueprints, 1s. sach.
¥. J. Camm’s ELF Three-valve '
PWap Portable (MF Pen, D, Pen) -  PWE5
‘Parvo F'I) weight Jlidget Portable
PW51 . G, D - PWH
- Fonz-vnlve Bluepnn ls. .
PW5S Lump Portable 4 (D, LF LF
PWSS (Pen)) e oo = ~  PW86
e MISCELLANEOUS
pwes  Bluenrint, ls
8. W. Converter-, -Adapter (1 valve) — PW48A*
L3
PWyas AMATEUR WIRELESS AND WIRELESS
- CRYSTAL SET8
= ..
w8 ll?mepr;:{s. 6d. ea&h = i
‘our-atation Crys = - - Al
EWIB o 100d Cryoal et o o 4 AWAdd
PWS4 150-mile Crystal Set- - .a - AWd450*
. STRAIGHT SETS. Battery Operaled.
’ Onc-yalve ; Blueprint, 1s,
PWSS .B.C. Special Ope-valver od —  AW387
Twvalve | Blueprmts, 1s. cach, i
PWoR+ Melody Banga- 'wo (D, Trans).. —  AW388
Full-volume Two (SG det. Pen)., - AW392
- A Mcdern Twosvalver .. - WM409*
pwiy  Three-valve : Blueprinis, 1s, each,
£5 8. 8.G. 3 (3G, D, Trans) .. —  AW412s
pw34B  Lucerne Ranger (3G, , D, Trans). . — AW422%
PWado L5 Us Three De Luxe Version
(36, D, Tranp) . — AW435*
PWis Transportable Three (SG D Pen) Lo WMOTY
5 gmple-!‘uge i;hree %Sm_ (S{}m]) - WM327
conowy Pentode ee N
FWEs  Meny ~ WHIsY
Pwgor < W.AL™ (1634 Standurd Three
(8G, D, Pen)) .. - - WM331e
£3 33, Thres (84, D, Trans) oy —~ WM354
- 1985 §6 8s. Battery Three (SG. ey
EWIS  pip dieee (Pen, D, Ten) - —  WM3D
= Certainty Three (3G, D, Pen) ., -~ WM303
PWig* Minitube Three (3G, D TYSN8) o - WM396%
All w&ve Winning Three (SG, D,
F )I ‘B ts, is. 6d. B, i
ont-va vo ¢ ueprm s, . 6d. eae
PW28* 635, Four (8¢, D, BO. Trens) ~ . AW370
PW2B - Selfecontained Four tSG. D, LF,

. Pwos €L B) -~ WNM331
PW350* Lucerne Stl‘ﬂ.,ht Fou.r (QG D. B
PW3sB L, o~ M350
PW3BA  £5 ba. Bmery Four (AF, D, 2LF) — WM381*

The H.K. Four (8G, SG, D, Pen) - WMI84
The Auto Btraight Fuur (HF‘,Pen, .
¥, Pen, DDT. en) . - WWM404*
PW50* glvc-yaheh B%leptlx;ﬁﬁ%s gd B?ach.
uper-guality Five P,
PWo4? Trans) 7 P g - - WM320
Class B Quadradyne @ SG, D, LF
PW5G Clags B) - WMS344
NewclauBFhe&SG,D LF
PW70 Class B) - - WM340
PWag* Maing Operated, -
- pwgsp Iwe-valve : Blueprints, 1s, emgh. -
Consoebctrlc Twn (D, Pen) A.C. -  AW403
 pwape LEcomomy AC. Two(D, Trane) A0,  ~ WHM266
o °  Three-valve : Blusprints, s, each,
PW47 Home Lover's New Al-Blectric
Three (SG, D, Trapns) 4.0, .., - AW383*
Mantovant A. o Three (H F. Pen,
X - S -~ WM374
PW4O 1 WM401
- PWo2¢  Fourvalve : Blueprlntl, 15, 64, each.- ~
o ATl Metal Four ©.8G; D, Pen) .. — - WM320
- PW43 Harrie’ Jubilee Radiﬁgmm (HF, .
PW4a2 Pen D, LF, B) os . - o« == WH3SS

-Superbet : Blueprint, 1s. 6d.

SPECIAL NOTICE

THESL b]ueprmts are drawn full
size. he issues containing
Qescriptions of these sets ars now-out
of print, but an asterisk beside the
blueprint number denotes that con-
structional details are available, free
with the blueprint,

The index letfers which precede the
Blueprint Number_indicates the per-
iodical in which the'description appears:

hus W, .refers to PRACTICAL
WIRELESS AW, to Amateur Wireleus,
W.M. to Wireless Magozine.

Send cpreferably) posta,l order to §
cover the cost of Blueprint
{stamps over 6d. unacceptable) to
PRAC ICAL LESS =~ Blueprint §

Dept., George Newnes, Litd., Tower §
Iérlogsze Southamptou Street, Strand.

SUPERHETS
Battery Sets : Blueprinis, s, 6d. each.
*Varsity Four - el - TWM395*
' The Request Al-Waver .. - = WMWT
Mains Sets : Blueprints, 15, eaeh.
Heptode Super Three A.C. - WM359*

d POB.TABLES
Fout-velve : Blueprints, ls. 6d. each. »

.Heliday Portable (86, D, LF,

Class B) - AWSS3
Famny I’ortable (BF, D RO, 4
Tra: — AW
Tyers Portable (SG D, 2 Trans) — WM367

SHORT-WAVE SETS. Battery Operated
One-valve ; Bluepzints, 1s, each,

S.W. One-valver for America .. - AW429*
Roma Short-Waver PO -— AWIH2
Two-valve : Blueprints, s, each.
TUltra-short Dattery Two (8G, det

Pen} 99 7 o - TWM402%
Home-miade Coil Two (D, Pen) .. -—  AW440
Three-valve : Bluemmls,*ls each, -
prenmenters S-mctre Set, (D

‘Trans, Super-regen) -— AWY38
The Carrier Bhort-w aver (SG o

, P .. 45 .. sa ~  WM300

Fonr-valve : Blueprints, 1s. €d. each,

.W. Short-wave Waorld-beater

(HF, Pen, D, RC, Trans) o -— AW428-
Standard Four-valver Short-waver

(3¢, D, LF, ) .. - o —~  WMS383*

:mphﬂed Short-waye Super ., - WM397Y
Mains Operated

Two-valve : Blueprints, 1s. each. :
Two-valve Mains Short-wavyer (D N

TPer) A.C. . 65 — AW4e53*
Three-valve : Biueprinis, ls.
Emigrator (SG D, Pen) AQ. , = WM352
Four-valve : Blueprins, 13, 63,
Standard Four-vajve A.C. .Shorte
waver(SG, D, RC, Trang) .. —  WM301%,
: MISCELLANEOUS
8. W One-valve Converter (Price
-—  AWi2o
. Enthusiast & Power Am[hﬁer Qa /6) - WMs7*
Listener‘s b-watt A,
-—  WH392*
Badm Unit 2v.) for WALSO2 1)), —  WM3%a®
Harris Electrogram, battery ams 5
plifier (1/-)- - WM3s
De Lu.xe Concert. A.0. "Eleatsor
1 (1/-) m— WM403*
New Style Shortwwave Adapter
/) —  WM388
Bhort-wave. Adapter /) ) —  AVW436
B.L.D.L.C. 8hert-wave Oonvertex
(1) we = TWMd405*
Wilson Tone Master - ) die — WM
The W.M. A.C. Shortrwave Con- J
verter (1/-) o = ~—  WM4O0R*

-—....._-..._..._-...-......_‘.-.-..f.i
ADVICE u
| FREE 20Ness COUPON :

y This coup%n is available until December l
§ 6th’ 1943,  and must accompany - ail i
s Queries ahd Hints. i
l PRACTICAL "WIRELESS, DEC., 1943, |

-—'-___--_——--—_—T(

AR apnlfeations respecting Advertising hl this Publication should be addressed to the ADVERTISEMENT DIRECTOR.

CEQRGE NEWNES, LTD., Tower House,

3

Southampton Street.. Sirand, London, W.C.2.

Telephone : - Temple Bar 4863,



HAVE Y(l!l HAD Yﬂl!ﬁ COPY [!F " ENG!NEERING UPP{IRH!NIHES”7

Whatever your age or expcnence—whelher you are one of the * old school ” or a newcomer
to Engmeermg anxious to hold your position in the more difficult days of peace—you must
read this highly informative oulde to the best paid Encmeermg posts:

The Handbook contains among other intensely mlermtmg matter, partxcu]a's of B.Sc,
‘AMICE. AMILMechE, AMLEE, AMLAE, AMILPE, AMBritlRE,
CITY .& GUILDS, CIVIL SERVICE and other important Enzmeermo Examinations,
out}mes courses in all -brahches of CIVIL, MECHANICAL, ELECTRICAL,
-AUTOMOBILE, RADIO, TELEVISION, AERONAUTIC L- and "PRODUCTION
] ENGINFERING 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 carning less than £10 a week you: cannot afford to miss readmcr “ ENGINEERING
OPPORTUNITIES ” ; 1t tells vou evelythm you want to know fo make your fulure secure
and descnbeb many chances you are now mlssmg . In your own interest we advise you to
write for your copy. of this enllchtenmg guide to well-paid posts NOW — FREE and without
obligatjon. 5

BRITISH. lNSTITUTE OF ENGINEERING TECHNOLOGY

409, SHAKESPEARE HOUSE, 17, 18 & 19, STRATFORD PLACE," LONDON, WA,

_ Combining 2 very "wide range of measurements
with high sensitivity and accuracy.
Self-contained A.L. and D.C. Volt ranges avallabha
up to 5000 volts. - .
A.C.and D.C. Current ranges from 50 /4A to 10
~Amperes-full scale.
Resistance measurements from 0l ohms to SO
Megohms with intérnal ‘batteries.
Capacity and Inductance: measurements can be
made with special adaptor. "~ . e
Some delay in delivery is unavmdable‘ but every
effort is being.made to meet Trade requirements.
‘ B Nett Price
MODEL 832 (4,000 shms per volt 4.0, and 0.C) ~ 15 gns.
MODEL 83c (20,000 obms per volt A.5. and D.0) 19 gns.

e

Wrtre for comple[ specification to - .
TAYLOR ELECTR!CAL INSTRUMENTS ' LIMITED
MONTROSE AVENUc SLOUGH BUCKS SLOUGH 21381 (4 hnes)

TEw e e

Puhlished on the 7th of each month by GEORGE NEWN ES, LIMI’I‘ED Tower House boutnampton Smeet Strand Loudo: 2
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and New-Zealand: GORDON & GOTC TD.” ‘South Africa: CEN'I AL NE'WS AGENCY, LTD. -Suhscription rates including-nostage:’
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