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Regd. Trade Mark

] HE ‘meters illustrated

are two of a useful range
~of “ AVO ™ electrical testing
instruments which are main-

THE UNIVERSAL AVOMINOR

THE D.C. AVOMINOR

taining on active scrvice Elect‘rical Measuring Instrument. Electrical Measuring Instrument.
and in industry the * Avo” A 22-range A.C.ID.C. moving coil A high-grade 13.range D.C.

. preé:fsmn ;ne;erc pro;/iding dge(c:t meter providing direct readings
T . readings of .C. voltage. .C. of voltage, current and resist-"
eputation for an unexcelled voltage, current and resistance, ance. Supplied in case, with

standard of accuracy and
dependability —in fact, a

standard by which other
instruments are judged.

Supplied with leads, test prods and
crocodile clips.

~

leads, test prods and crocodlle
clips.

Orders can now only be aecepted which
bear a Government Contract Number and

Priority Rating.

Sole Proprietors and Manufacturers : AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co. Ltd.,
_Wlnder House, Douglas Street, London, S. W.l. 'Phone™ ViCtoria 3494-7

3
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NEW PREMIER S.W. COILS

4- and 6-pin_types now have octal pin epacing and
wm fit lnteruauonnl Octal valve-holders.

4-pin Type 6-pin Typ

Type Range Price Type Range Price
04 of5m. ,. 26 06 915m. .. 2/6
04A  1226m. .. 2/ 06A,12.26m, .. 2/8
04B 247m. .. 26 08B 24Tm. .. 286
[11e] 41949 m, .. 26 06C 41.94 m. ]
04D 76170 m..... 28 6D 76170m. .. 286
04E 150-350m. ... 3/-
O4F 255-550m. ... 3f- Chassis Mounting
04G  430-1,000 m. 4/- Octal Helders
04H 1,000-2,000 m. 4 10:ds each.

Coil, 11-25, 25-38,

New Premier 3-Band S.W.
36-86 m.. 49, .

Rotary Wave Change to suit ahove, 1/6.

MOVING-COIL SPEAKERS

2-gang .0005 m.f. Condensers, with trimmers, 7/8,
Brass Shaft Couplers, tin. bore, 7!d. each.
Flexible Couplers, {in. bore, 12 each,
Rola 6lin. P.M. Speaker, 3 ohms Voice Coil, 25/-.
Rola 8in. P.M. Speeker, 3 ohms¢Voice Coil, 25/~
Anove speakers are less output transformer.
Prntode gutput Transformers, 3} watts, price
108

('elestmn gin. P.M. Speaker, 29/6.

Celestion 10in. P.M. Speaker, 48/6.

The above spcakers are fitted with output’ trans-
formers.

——PREMIER RADIO

CHASSIS
Lead-coated steel, un-
drilled  10in_x &in. x
Ain., priec 74~ ewch.
I6ln. x &in. x 2in,
8/6 each. 20in, x 8in. x
2¢in., price 10 § each.

h 8

TRANSFORMERS
Tron-cared 430-470
ke's, piain and with
fiying lead, 7,8 each.

BAKELITE
DIELECTRIC
REACTION
CONDENSERS
0001 wf.; 1,3,
0008, mf., 26,
0005 wt., 2{9 enchy
0003 mle Differcutial,

H.F. CHOKES
EALA H.Fi 310-]00 m.,
Standard H.F., 1/,
Binocular H.F., 1/6.
VOLUME

CONTROLS
20,000,
meg,

5.000, 13,000, 4/6 each.
Wire waund {ype, 5,000
and 10000 oluns, §/6

each.

ROTAX METERS
30 amps. charee, discharge Bakelite case, 18/6 each.

Moirsk, The Premier Oscillator supplied complete
with valve, pn steel chassis, price 27 6. Practice
key, 313. key, 5'10. Super hey 11/8. 3-Henry
Chokes (as used jn Oscmamr) High-pttched
Buzzer, adjustable note, 3% e

Main Resistairces. 660 ohms SA tappe
180 4-60 +60 ohms, 5:6. 1,000 o .2A, tapped at
900, 800, 700, 600, 500 ohms, 56 T watt all values.
5. each. 1 watt all values, 7d. each.
from 50 to 2.500 ohms, 1)- each. 8 watt from
100 to 2,600 ohms, 1/8 each. 15 watt from 100 to
10,000 ohms, 2/- each 25 watt from 100 to 20,000
ohms, 2 9 each, hum & 1 per cent,, suitable for
Bridgess 5/~ each

SWITCHES
QMnB, panel mounting, split knob type 2-point
on/ofl, 2'- each. P on/oft, 3/6.

A¥ ahc Gcrﬂcns for International and U.S. pes
12 each. il G g

Resin-cored Solder, 7id. per cojl.

Push-Back Counnecting Wire, 2id, per yard.

Systoflex Sleeving, 2mm., 2/6 per doz. yards.*

Secreencd Rraided Cable.  Single, 1/3 per yard,
Twin, 1:6 per yard., =

7-pin Cerdmic Chassis Mtg. English Type Valve-
helders, 1 6 each.

Amphenol _ Octal Chassis Mounting
holders. International type, 1/3 each.

Vajve-
English

type, 1,3 each.

d 360 4

Send_for details of our Micro-

phones, Valves and other radio

accessories available. All en-

quiries must be accompanied by
21d. stamp.

CALLERS TO :

ALL POST ORDERS TO: JUBILEE WORKS, 167, LOWER GLAPYCN ROAD,
LONDON, E.5.
Jubilee Works, or 169, Fiect Street, E.C.4.

{dmherst 4723)
(Central 2833)

'Y X1 A
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BY THE EDITOR

The B.B.C. Comes of Age

HERE is magic in a twenty-first anniversary. It
is the age af which a man becomes a legal entity.
He throws off parental control and is given the
key to the door and not only of his demesn® but of his
future; he becomes, indeed, the captain of his soul
and the master of his fate. It seems but yesterday that
the B.B.C. was launched upon its career, 21 years ago
at Savoy Hill, with call sign 2LO, after the famous
weekly broadcasts from Writtle, call sign 2MT, every
Tuesday for half an hour. The B.B.C. can be proud
of 1nuch in its 21 years of history, if regarded as an
experimental period. It is perbaps ungracious to
suggest that there is room for criticism. Indeed, if
we could have some assurance that within the next
decade the B.BB.C. proposes to profit from the experience
of the past 21 years, the present occasion would be one
for laudation. There can be no doubt that the B.B.C.
is a model to the broadcasting technique of the world,
but we must also bear in mind that comparisons between
this and other countries do not really provide a measure
for judgment. Some countries are satisfied with a
12-hour #alange of tinpan alley mush, others with a
wmontage of imelancholy music (sic) with lyrics about
Alabam, ficlds of. cotton, Mammy’s arms, trne, blue,
love, above, perhaps leavened here and there by songs
about trees, whisgering grass, and nightingales 1
Berkeley Square. Unfortunately, the lowest Continental
tastes have been imported into this country, and the
B.B.C. has pandered to them. It has allowed alleged
composers, who openly boast that thev cannot read a
note of music, cannot write a note of music, caifnot play
any instrument, to use the air, to pedal their elementary-
wares, with the inevitable result

the country, and provide broadcasts on subjects at
present taught at technical institutes. Such a scheme
would save the individual travelling time and help to
provide the technicians who will be needed to reconstruct
the world.

Coming of Age Lecture
MR. STUART HIBBERD, chiet announcer, gave a
lectire on November 17th before the Roval
Society of Arts, and he briefly surveyed the happenings
of the past 21 years. Broadcasting was firmly established
when he joined the British Broadcasting Coinpany, as
it then was. He has seen the dream of a wireless girdle
round the world a proved reality. It wason Januarv 1st,
1927, that the British Broadcasting Company became
the British Broadcasting Corporation, with a Roval
Charter and a State Monopoly. Within the next 2r
years we shall see broadcasting as we know it gradually
change over to television, and perhaps, when the B.B.C.
celebrates its jubilee, Mr. Hibberd will Le there to remind
us of the present momentous occasion.

We must have sympathy with announcers, who are
expected to pronounce strange names from script;
according to Mr. Hibberd, one has to bLe particularly
careful over the pronunciation of Scottish names.
We do not know why. Perhaps for the same reason that
every Scot will write to the editor of any paper so
misguided as to print England or English instead of
Britain or British. Mr. Hibberd recalled the first time
he pronounced a Scottish name wrongly. He heard
from every Scot who was listening at the time, including
one from New York. Elsewhere in this issue we

suinmarise the important’ dates in

that for the past 20 years the youth
of the country has become jazz
soaked, and neurofic. A large -

percentage of the population will To;'ﬁ? ?HOBS;e.hone.
sway in rhythm to the sound of Micerams': Nignesd

anything which savours of jazz or
swing,

Educational Force
UT in z1 years there is more on
the credit side than on the
debit. There can be no doubt that
the B.B.C. has been a great educa-
tional force. It has brought the
voices of the famous to. the fireside,
and inculcated an intimacy between
the famous and the unknown. It
has disseminated information on a~
wide variety of subjects, and the
nation must- have benefited as a
result, But the surgeon does not &
inject a scrum to benefit his patient ¢
and. almost imumediately inject :
another serum to cancel out the
t. Because a section of the
public, howcver large, wants jazz
that is no particular reason in
favour of giving it to them.
So, in the next 21 years, let us
hope that the B.B.C. will become
the largest technical institute in

address of the sender.

ot hol:

of lelters patent.

signatory lo

Wireless.”

arailable for erporl.

Editoria) and Adverlisement Officer :
¢ Practical Wireless,” Georgs Newnes, Ltd,,
Southampton Street, Strand,
Temiple Bar 4363,

Repistered at the G,P,0. for transmission by
Canadiac Magazine Post.

The Editor will be pleased to ennsider
articles of a prgctical nature suitable for
publication in PRACTICAL WIRELESS.
articles should be tcritten on ome side of the
payer only, and should contain the name and
Whilst the Editor does
himse!f responsible for manuseripts,
ecery effort will be made fo return them if a
samped and addressed envelope is enclosed.
Al correspondence intended for the Editor
should e addressed ! The
WIRELFSS, George Newnes, Ltd., Tower House,
Southamplon Sireet, Strand, W.C.2.

Ovwizig to the rapid progress in the design of
wireless apparatus and to our efforts to keep
our readers in touch with the latest devclop-
menits, we give no warranly thal apparalus
deseribed in our columis is not the swbject

Copyright in all drawings, pholographs and
arlicles published in PRACTICAL WIRRLESS is
specifically reserved throrghout the counlries

the Berne Convention and the
US5.A. Rzpr.éudimu or imitations of any
of these are therefore cxpressly forbidden.
PRAOTICAL WIRELESS incorporales ** Amateur

The foct that goods made of raw inalerials
in short supply owing lo war condilions are
advertised tn this paper showld not be taken
as an indication that they are necessarily

e 01w 6an 0o m et Bar SO s B 051 BB B e DO BE B0 R B 80r 8

the history of the B.B.C., but we
were interested to note Mr.
Hibberd's personal views of the
future. This is what he said :
Rand, Londoo.
*‘ What of the Future ? *?

B AN]) now, what of the future ?

: In attempting to answer
this question, I must make it clear
that I am stating my own personal
view. Are we going to be satisfied
with a reversion to the old pre-war
system of two alternative pro-
grammes throughout the country ?
I think not. third wavelength
could be heard throughout the
country,” giving one an additional
choice. Television, of course, must
comne into its own again. It was a
thousand pities that, for security
reasons, our transmissions were
closed down when war broke out.

believe we shall find, when peace
comes, that television has gone
ahead by leaps and bounds, as a
result of research carried out during
the war years.”’

Let us hope that this suggested’
third programme eschews all jazz,
and that the term Aighbrow is not
used as a mark of derisioh.

Buch

Editor, PRACTICAL




46

January, 1944

ROUND THE /523
Q\B-/LDM{E. Paper on Colour Television

LEE. Paper

HE wireless section of the Institution of Electrical

Engineers held a meeting in the Lecture Theatre

of the Institution on November 24th, when a paper

on * Enemy Airborne Radio Equipment ” was read by
_ Mr. C. P. Edwards.

Change of Address .
ITH reference to our announcenient in the December
issue concerning the change of address of Multicore
Solders, Ltd., the new address should read Commonwealth
House New Oxford Strect, London, W.C.1.

Car Radio
THEPostmaster~Gencral stated recently in a written
: reply to. Wing-Commander Hulbert that the
Government is considering the question of some relaxation
on the restrictions of wircless

PRACTICAL WIRELESS

OF WIRELESS

ADDRESQING the Institution on October 28th, Mr

J. L. Baird described the development of colour
and stereoscopic television since he first demonstrated
both colour and stercoscopic systems in 1928, when
three-aperture spirals on disc were used in conjunction
with colour filters and colour glow discharge lamnps.
His present system of three-colour stereoscopic 500 lines
can be viewcd directly and the 600 lines system requires
the use of colourcd glasses by the viewer.

Mr: Baird described the numerous experiments he-had
conducted during the past 15 years and stated that his
systems were now sufliciently advanced to be used for
public service if facilitics were available. He considered
that within five years after the war these systems would
be extended to the whole of Great Britain by means of
radio links. For television transmission he felt that
for this new system no alteration in television receiving

receivinug -sets in motor-cars.

Sir William Noble
IR WILLIAM NOBLE, a
)  director of the General
Electric Co., Ltd., died in London
on November oth at the age of

2.
Sir William was a native of
Aberdeen and began work in the
Post Office Telegraph Department
of that town in 1874. At the
age of 32 he was made Post
Office Engineer for north-east
Scotland. He was subsequently
transferred to London and earned
rapid promotion to various
appointiments until he became
Engineer-in-Chief of the G.P.O.

He was one of this country’s
leading experts in telephony and
gave a great deal of time to
rescarch and development in this
subject both at home and abroad.
He accompanied a number of
missions to Europe, headed a
commission on the subject of
automatic telephones to the
U.S.A, and for his help to the
Belgian telegraph and telephone
engineers in the last war he was
made a Chevaiier de la Croix
Belgique.  For his long and
distinguished services he was awarded a knighthood in
1920. In 1922 he resigned from the Post Office. .

On his retirement he joined the board of the General
Electric Co., Ltd., where he gave his attention and the
benefit of his great knowledge and experience to -the
company'’s telephone works.

He also continued to find outlets for his energy and
talents in other directions. He was closely associated
with the formation of the British Broadcasting Company
and was, in fact, one of its first directors.

B.B.C. Collaborates With All-india Radio
“lNDlA and the Four Freedoms ” is the title of a

series of six weckly discussions to be broadcast in
the B.B.C. Lastern short-wave service.

The object of these discussions is to place, primarily
before Indian listeners, some of the problems which the
world at large, and India in particular, will bave to face
after the war. So far as India is coricerned, the dis-
cussions centre round the problems which India will
face when she has achicved full freedom.

- show regular television

Mr. Anthony Eden, M.P.,listening on Yhe radio to a conversation belween two tanks when he
visited several units of British regiments while spending a few

lays at Cairo .on his wey to
Moscow for the recent three-power conference.

apparatus would be necessary and that only minor
changes in the transmitters would be required. l'or the
purpose of showing up-to-the-minute*films of immediate
public interest, Mr. Baird was of the opinion that when
television broadcasting re-commenced cinemas would
‘“news reels.” Further, three-
colour 300 lines system would, in Mr, Baird's opinion,
be used in the television-telephone. .

. Ekco Appcintments
E are advised of the addition of two directors to
the board of E. K. Cole, Ltd. They are Mr. A. C.
Allen and Mr. N. C. Robertson.

Mr. N. C. Robertson is direcfor and general works
manager and his headquarters are at head office, X' K.
Cole, Ltd.," Aston Clinton, Bucks. He has been with
Ekco since 1930, and since the war has been works
manager.

A furthcr Ekeo announcement names Mr. A. W,
Martin as chief engineer of the company. Mr. Martin
has been with Ekco since 1928 and, as assistant chief
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engincer, has been responsible for mmany important
technical and design dcvelopments.

The B.B.C.'s®Twenty-first Birthday
HE B.B.C. came of age on Sunday, November 14th.
The occasfon was marked in the day’s programines
by the morning and evening religious services and by
the presentation of ‘ Twenty-one To-day,” a feature
programine broadcast -in the Home Scrvice after the
nine o'clock news.

In the beginning the daily programme consisted of
two and a half hours broadcast to listeners at home
only. It was neecssary for separate announcers to read
the news in London, Birmingham and Manchester.
Now the B.B.C. broadcasts for seven hundred and
twenty-eight hours,each week to the world, in the*Home
and Forces, Overseas and European Services, in English,
Gaelic and Welsh as well as 45 foreign languages. What
many regarded as an electrical toy in 1922 has becoine
in 21 years a British public service.of global dimensions.

“ Twenty-one To-day ™ was a panoramic radio picture
of events, covering the four phases in the history of the
B.B.C. It was produced by John Glyn-Jones.

The first part dealt with the founding of the B.B.C.
and the first of 7,671 comsecutive days’ broadcasting
without a break. The second phase of * growing up ”
—from 1922 to 1932—Wwas concerned with * bright
ideas ”” that camc to stay, famous first Lroadcasts,
public prejudices, some fiascos, the . "
B.B.C.’s first public service during
the General Strike in 1926 ; the
Relay stations which led to the
Regional scheme ; from ‘“ Company *'
to * Corporation'”; B.B.C.'s tenth
birthday which marked the -closing
of Savoy Hill, and the . opcning of
Broadcasting House. The third part
covered the period 1932-39 and the
birth of two offspring—the Empire
—Service " and Television; and the
recording of World History, on the
spot, at the time. The fourth part
depicted the B.B.C. in wartime.

The “Underground” Press
FROM Belgium comes news of the
response to a new series of
broadcasts, specially directed to the
clandestine press in  Europe, which
was started in the B.B.C.’s European
Service last- July.
That these broadcasts are proving
useful “and reception satisfactory is
demonstrated by the editors themn-

selves. For example, practically :
the whole of the  first programme Polish A.T.S.
broadcast was published in “ La 4

Libre Belgique’; in August “ La Légion Noire”
announced that, in order to make full use of
the material being broadcast, it would in future go
to press fortnightly instead of monthly. *“La Libre
Belgique ” and ““ L’Echo de Belgiqué’ have printed
most of the detailed statements of enemy and allied air
losses broadcast in these programmes,

Three programmes are broadcast each week, and each
is given in English, French, Dutch and German. The
content of the programmes is principally facts and
figures likely to be useful to the editors and information
about the activities of their collecagues in othercountries.
The broadcast speed is sufficiently slow to enable a good
shorthand writer to tdke down the more important
passages verbatim.

Expansion of Overseas Services
ON November 21st further large expansions in the
Overseas Services of the B.B.C. came into force.
The description “ Overseas Services ”’ refers not to the
European Service of the B.B.C. but to the various
services addressed to listeners in all parts of the Common-

e

girls, in fraining
eld wireless set, spolling aircraft, and sending messages to H.Q.

‘wealth and Empire, in the U.S.A., in Latin America,
in the Near East, and in the Far East.

First the General Overscas Service, which is an
English-speaking service intended largely for those who
think of Great Britain as * home,” is being expanded
very considerably, both in programme hours and in
coverage. It will Lbe increased fyoin 13 hours to 20 hours.
In some parts of the world it will be made audible
throughout the greater part of its length ; while in most
parts of the world it will be heard at different convenient
listening times for several hours every day. To secure
this it will be carried on some 24 dificrent wavelengths.

This in turn will allow for further concentration on
the services intended for specific audiences resident in
different countries. The most notabie of those new
improvements will be in the Latin-American Service
which is for all practical purposes doubled. A full ang
continuous service will now be given in Spanish an
Portuguese simultaneously instead of the service changing
constantly from onc language to the other.. The
increase in actual broadcasting time is four and a quarter
hours. More of the General Overseas Service will also
be available in South and Central America than before.

BB.C. in Toronto
E understand that Mr: S» J. de lLotbiniere,who
was previously in charge of the B.B.C. Outside
Broadcast Department, and was recently Director of

&

al a Baltle School in Scotland, are here seen working

Enmpire Programmes, is shortly proceeding to Toronto,
Canada, to.open a B.B.C. office there.

f American Radio Pioneer
OHN S. STONE, who has just died at the age of 74,
was one'of the last of America’s wireless pioneers, He
was associated for many years with Dr. Lee de Forest.

This_is the Army
RVING BERLIN'’S US.A. Army show, which packed
the London Palladium, could not be seen by a
fraction of the people who wanted to see it. Its

- limited season of two and a half weeks is to be followed

by a short provincial tour, but before this, on November
25th, therc was a half hour broadcast,\given by Irving
Derfin and the original cast, of the highlights of the
show. These included Berlin singing the song he wrote
when a recruit in the last war, “ Oh, how I hate to get
up in the morning ! ¥, and his latest song, ¢ My British
Buddy,” already assured of success. All members of the
cast were enlisted men in the U.S. Army and proceeds
arg Leing given to British \ar Charities.
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A Single-valve Portable

-

R Y

By A. P

ECENTLY I decided to build a small  portable
receiver which could be used during holidays,
at places where no other wireless set was

available. R

Pefore conimencing construction, I made out a list
of'all the desirable features that my finished set was to
possess.

(1) The set really was to be portable (i.e., it had to
be both small and light).

{2) The cost was not to exceed 30s. to 358.

(3) The Dbattery expenses were to be as low as
possible. (The disadvantage of many a portable set
is that nowadays 10s. to 13s. has to be spent each tim¢
the H.T. supply fails.) .

(4) The.range and selectivity had to be good.

140
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Fig. 1.—The theoretical layout of the receiver. The letters or
the coils refer 1o pin connections on holder. See Fig. 4.

At first sight a combination of all these points appeared
decidedly difficult to obtain until I hit upon the idea of
making a short-wave space charge detector.

Valve and Batteries

The receciver uses an American type 49 valve which
acts as a reg¥nerative detector, and when a ositive
potential is applied-to the inner grid of the valve, the
space charge is partially cancelied and the.valve will
operite very efficiently from ¢ 3:-volt H.T. supply
which can be made up from two -i.8. batteries joined
in series. The L.T. supply is obtained from 3 third
G.B. battery, and by this means a’ complete renewal of
batteries only involves the expenditure of about 3s. od.
as opposed tp the usual far higher amount.

The circuit diagram, Fig. 1, shows that very few parts
are needed so that even if the parts are bought new, the
total cost is still only about 30s.

It will be seen that a 14 nunf: band-spread variable
condenser is included to facilitate tuning, but even
with this it is found advantageous to use a’slow-niotion
tuning dial in conjunction with it. ;
pre-set condenser is optional. If it is omitted the aerial
can be looped around the coil

The inclusion of a -

A Small Receiver for-Operating Entirely on Dry Bafteries.

CASPERS

Construction
In the interests of lightness and compactness the set

‘is housed in a 6§in. > 4}in. X 8in. wooden cabinet, which

is made. of 3-ply, except for the side pieces which are

of thicker wood in order to impart greater strength

to the finished cabinet. The parts needed for the cabinet.
are :

- Top and bottom : 2 picees 3-plywood
Frontand back: 2 ,, " 6}in. X 8}in.
Sides : 2 pieces thicker wood 73in.x 33in:
One of the 3}in. X 64in. picces is drilled so as to hold

a swiich, and 4-pin valveholder. The latter acts as

coilholder for the coil which’is wound on the base of a
defunct valve, The diagrams for drilling the top as well

3%in. X 61in.

Coitholder

e Switch
2 3% |
7 Rad.
. /z’" " /el“ 1L ]

! ‘ )
5

Bsnd Setter

s

I
f— /5 ch

X s v
Regction <
Fan
U
Band Spresd
7o Condenser
8
I
75
p—y I“
L s G.é-
-

Fig. 2.—At the lop is shown the dimensions fer the horizontal
panel. The lower diagram is that for the main or veriical penel,

-
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as the front, which will carry the variable.condensers,
are shown in Fig. 2. .
Next, a piece of metal is cut to fit behind the front

panel, and then the three variable condensers and dials-

" are fitted.

The position of the rest of ‘the parts can be ascertained

from Fig. 3. This arrangement keeps the wiring short,
A very important factor in any short-wave set.

Also, don’t forget to solder all parts, and join "the
ground connections to a single point on the metal panel
at the front. In the interests of safety it is advisable
to pad the valve with chamois leather or. cotton-wool
to prevent it breaking”as a result of any sudden jar.
At the same time four rubber stops could be fitted at
the base of the cabinet for the sameé purpose, as well
as preventing the set from becoming scratchéd.

The diagram of the holder (Fig. 4) for the 49 valve,
showing ‘the holder viewed from the wnderside, should
clear up any troubles concerning this part of the wiring
up.
pAs mentioned before, the coil is wound on a 4-pin
valve base. The coilholder is shown viewed from the
upperside, and the actual coil is wound with 26 D.C.C.
wire. Oscillation is fonnd easiest to obtain on 40 metres:
Try winding a coil for this wavelength using the data
given in the coil details below. N

Since G.B. batteries are used for H.T. and L.T., it
must be rémembered that the —g volts shown on the
battery is to be taken as negative, —7} -volts as
1} volts+4, —6 volts as 3 volts+, and so on. i

Tuning > i \

The et tunes 'n a similar manner to any regenerative
set. The band setter is first adjusted to the desired
short-wave band, which is determined in conjunction
with #suitable coil, and the reaction control is advanced
until a soft hiss is heard in the-phones. At this point the
set is in its most sensitive condition.and the band-
spreader 'is rotated until the carrier wave of a station is
heard. The reaction condenser is‘then eascd off until this

Switeh ‘
Short Wave
H.F.Choke
~

Valve 49

it >

Phone
Terminals

NG Le=regy

station is rendered intelligible. With some valves, it is
found that a * fringe howl ”’ occurs just at_the oscillation
point. This is counteracted by raising the H.T. voltage
to 134 or 15 volts, still keeping the inner grid voltage
at 6 volts. If the Lreaking into oscillation is still not
smooth, try experimenting with a different number of
turns on ‘the coil until the trouble ceascs.

Fig. 4 (Lef).—The pin connections for the 49 valve holder.

(Right) Those avplying to the coil and holder, The view af the
valve holder,is the ul}derside but that of the cgil holder is upperside.

This receiver brought us American, African and -
European stations on the first night that it was tried
out: No earth was used at thé time and the aerial was
only rsft. above the ground. i

Since the set is so small it can be easily housed in a
haversack along with plug-in coils, a pair of compact

- earphones and 25ft. of throw-out aerial. In the writer’s

case it was found that while the set alone weighed
about 41lb., the total weight of the set and accessories
did not exceed s5ilb.

Coil Chart

Twenty metres: grid 5 turns, reaction 4 turns
40 metres : grid 10 turns, reaction 7 turns; 8o metres ’
grid 22 turns, reaction. 11 turns; 160 metres: grid 45
turns.,.reactlon 18 turns; 400 metres: grid 110 turns
reaction 44 turns. o 4

- ol fs Y

COMPONENT PARTS

Two .00014 mfd. variable condensers.
One .000014 mfd. variable condenser.
One .0001 mfd. fixed condenser.

One .25 mfd. by-pass condenser.
One 2 meg. grid resistance (} watt).
One 4-ohm resistance.

One shott-wave H.F.C.

One 49_valve.

One valveholder for 49 valve.-

One 4-pin valveholder (coilhoider).
One switch. e

One 0-30 mmfd. tri d (optional). «

Vélve Hoilder

Variable Valve Holder
Condensers Mounting

N - 1y
l TSt to Hold

Batteries in Position

\
L 6%

. TG, B,-Batteries

: T o
. Fig. 3.—Rear view of the interior of the recciver, showing how the
» oalve is moynted.

MASTERING
MORSE

By the Editor -of
PRACTICAL WIRELESS
3rd EDITION

This handbook, written with special regard for service
requirements, will enable even the beginner rapidly

to become proficient in sending and receiving
Of all Booksellers, or by post 112 from
1,- GEORGE NEWNES, LTD. (Book Dept.), ],-
net Tower  House, Southampton  Street, net

London, W.C.2
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Makingd a “Transvertor”

A Reader on Active Service-Gnr. N. Hancox—

has. to Secure His Components from Debris in

the Ballle Zone, but in Spite -of this He has, with Considerable Ingenuity and Patience;

Constructed a Very

N these days of conservation of material and supplies,
I use has to be made of every small item and piece of
scrap, and here in N. Africa, this applics even more

so than at home.

Recently 1 was called on to make a D.C./A.C. convertor
for the purpose of supplying power for an A.C./D.C. set.
It was no casy job out here, but eventually I hit ona

system of ‘“ reversing curreut,” and as other readers of
PracricaL WIRELESS mmay have a similar 'set for which
they wish to make a semi-portable supply, 1 give the
mair details below. 2 i
. The components used were odd fparts picked up

during my travels, and consisted of a few assorted:
condensers, a transforiner, a therinal .overload switch
(Siemen’s) and an old windscreen wiper, and, after some
searching, I found an old -commutator which completed
iy requirenients.

‘The system of working is briefly this :

The motor is used to rotate the commutator, which
is interconnected bctween certain segments (Fig. 1) and
reverses the D.C. input at every alternate scgment.

Thus the equivalent of »an A.C. voltage is
produced, the frequency being governed by the number
of rcvolutions and the number of segments on
the commutator, i.c., a I2-segment commutator at
1,000 revolutions per minutes connected as shown, will
deliver a frequency of 50 ¢fs.  This is then fed_into the
transformer filament windings which, in my case, were
connected in series {Fig. 1). The original primary can
then be utilised as the secondary, if tapped, giving out
about six-tenths the rated output voltage. :

The compouents were mounted on a sheet tin base cut
from an old pétrol tin and polished (Fig. 3). The smooth-
ing circuit was mounted beneath the base. To obtain the
requisite frequency of 50 ¢fs and to get the alternating
current it was-necessary to link every alternate odd

Efficient Power Unit
segment of the commutator, i.€., 3-5, 7-9, 11-1. The
even segments were ** dissed ’ owing-to the width of the
carbon brushes used and to the possibility of them
shorting adjacent segments. ;

‘The brush mounting block is simply a square block of
wood, drilled to allow for the commstator. The brusb

>
¢

O

_Fig. 2—The. mounting block for the brushes, and associated
. parts.

holders were made by drilling }in. holes in the appropriate
positions and squaring with a small Swiss file.

Care must be taken that ‘the brushes.fit the holes
casily and squarely without dllowing too much side-play.
The tension spring is held in place by the metal strap
“T,” in Fig. 2, which also serves as a connection block
for the lcads, «“ L.” X

The motor and the block aré strapped to the baseplate -
with metal straps §in, wide by !/jgin. thickness. The
block can also be held by two small woodscrews passing
up from beneath the baseplate. -

The transformer was an old mains type with a
“ dissed ¥ H.T. secondary, and was screened by means

(

T

Fig. |.— The schematic

layout, showing how com-

mutator and brushes are
connected.
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iy

Drwving Motor
AN

Fig. 3,—The compleled unit,
sturdy and compact.
Fixing Bracket

Brush Holders
and Conneclions

Re¥ersing, Commutator

End Bearings

of a can made from a piece of old tinplate and bolted
securely to the base. For the battery and output
connections, two old valveholders were used, and the
counections were throngh four-pin adapter-plugs.

The on/off switch was, as stated, fitted with overload
release.. Irailing the:possession of this, protection should
be given to the battery by inserting suitable fuses in the
D.C. circuit.

Before putting the transvertor into action, the brushes
rmust be “run in,” and half an hour’s running of the
motor should do this, provided the load (transformer) is
disconnccted first. For final setting up and adjustments,
the motor should be ruir on full load for about 20
minutes.

The @ mfd. condensers should take up any slight

4 Pin Socket for OC. Input

Screened Transformer

Neon Pilot Lamp
= across H.T Secondary

Smoo!higq Condensors
mounted beneath Chassis

Output Socket

Switch

Base

sparking that may occur afterwards, and the two
2 mfd. condensers will effectually provide a smooth
output from the set.

As a further precaution, the output leads should be
screened and the whele bonded and earthed. The
transvertor should then be placed at least 3ft. from the
receiver requiring power.

The output under these conditivns will be smooth and
noiselcss. '

To operate, first see that receiver switch is OFF.
Switch on transvertor and allow to run up to working
speed before switching on the receiver.

Allowing a current consumption of two amperes for
the motor, the efficiency of thc transvertor is in the
region of 50-75 per cent.

Forces and Their Families Linked by Radio

- EARING your voice gave me a wonderful thrill.”
The reference is not, however, to the voice of
a microphone personality. It comes in original

letters, or in quotations from them, forwarded by wives -

and children, fiancées and parents, who have either
broadcast in a ‘ message programme " or have been
broadcast to.

Members of the British and Empire forces thus hear
the actual voices of their near ones, or themselves come
to the microphone to greet their folks at home, either
in this country or in the Dominions and Colonjes.

What has  grown into'®an all-round-the-clock
programme service had a very small beginning. Back
in 1940, during the blitz period, messages from some of
the Canadians serving in this country were included in

a programme in the B.B.C.’s North American Service to *

help to bridge the distance between them and their
families across the Atlantic. ;

“ What about our own men ? " was a question that
naturally followed. At the end of a six o'clock news
bulletin~ the - suggestion was broadcast that messages
from near relatives would be included in overseas forces
programines, The invitation to would-be message
senders to write in was to be repeated next night after
the nine o’clock news. It wasn’t!" For, that morning,

mor€ than 8,000 letters had come from people eager to
speak to men in India, in the Middle East, in the Far
East and in Gibraltar and Malta. The small progranime
staff stood waist deep in them. So came about pro-
grammes ‘‘ Calling—India,” = “ —Hong Kong- and
Singapore,” “ —Gibraltar” and *“ —Malta,” the
* Middle East Magazine,” “,Over to You in Canada *
. {for men over there under the R.A.¥. Empire Training
Scheme), ‘“ Calling the West Indies,” * Anzacs Calling
Home,” and many others, till, to-day, there isscarcely
a part of the globe to whiel British radio does not
carry those intimate family messages, often characterised
as “ so real that it scemed as if you were here besideme.”

PRACTICAL WIRELESS
SERVICE MANUAL
By F. ]. CAMM

‘From all Booksellers 8/6 net. or 9/- by post direcAfrom
the Publishers. George Newnes. Ltd. (Book Dept.),
Tower House, Southampton St., Strand. l.ondon,W.C.2
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All-mains Midget Three

Completion of Consiructional Details of this
(Concluded from page

ANDPAPER the surface of the chassis around the
holes drilled for earth tags, and use, if possible,
split washers with every bolt and nut.

Aerial and earth terminal strips may be made by

cutting across on old four-pin paxolin valveholders as

Handy A.C/D.C. Receiver.

24, December issue)

By JOHN JAY

Cr7 and C4 should be high insulation condensers of
the mica type; Crs, Cx6 and Cr3 are electrolytic con-
densers and care must be taken to see that their negative
terininals are connected to the chassis. .

ST - »H.T Line +
shown in Fig. 3(C). ’ X e 7/
Condenser Cig is_held in position by the proximity
of T1 and Ls, and by wiring. @
HT+ L5 i 3
1 Z4 V3
5 s |
S
I. I =] c/8
h— — R& ) 4
. ~ = = .
ve i vy g
RII
Pilor 230y - RIO
i La
To Chassis g2 S Supply c/3 > RI8 -
& X i
Fig. 9.—(Above) Modifications for low anode voltage valves. Cl2 o e
Fis. Il.:-—(Ri_ght) A tone control alded to the oufpul stage. - Chassis
= <

- Trinmners C; and. Cy should he attached’ to the
condenser or in close proximity to the tuning coils.

Connections should not be soldered to Ry, if a chassis
mounting type of dropping resistance is used; small
nuts and bolts should be used to prevent the possibility
of soldered conncctions melting due to the heat.

If it is preferred the speaker may be mounted in the
space left oun the chassis, cnabling the entire set to be
withdrawn from its cabinet with -the minimum of
difficulty. =

The base connections for the valves mentioned are
given in Fig. 6. Figs. 7 and 8 show the wiring and

Voltage Dropping
Resistance

Ve
= Rectitier

ci/s
Smoocthing Condenser
(Erectrolytic)

S/ OnfOff Switch
R
~ Volume
D Contro/ .

To Speech Coil
of Speaker

Vi
RFandLF
Amplitrer

Ul |

M

: To Pijot Lamp

1

ca

Trimmer connected
across fixed and
moving vane tags -

A |

¢Fig. 8 —Plan view of chassis

e
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component position for both underside and top of the

chassis, the tubular condemsers and resistances have
been decreased in size to give greater clarity. All
resistance except Ry may be } w. :

Alternative Valves L
In the event of the constructor finding difficulty
in obtaining the valves stated, he may unse high voltage
heater valves, 25B8—Triode-Pentode (V3); 12SK7—
Pentode (Va) ; s6L.6—Pentode (Vs) and 35Z4—Rectifier
V4. R;. may now be used as a z-way line cord of
1,000 ohms. This value of resistance for the line cord
may be obtained in the following manner : ¥
» Voltage required for heaters and pilot bulb, is 128.3
_volts, thus, if the receiver is to operate from 230 v. mains,.

h

=

Fig.
Winding" .,
of a suife
medium - wave
coil. __L
120
Fig. 9. This procedure must b

these alternative valves have a lowey
missible anode voltage than the original’,

Push-button Tuning .

(e

RS

—— The modifications necessary for pu'sh-
HTLne  button tuning are shown in Fig. 10. The
trimmers should be mounted as’close to
the switching mechanism as possible.
The tuning condenmser is now replaced
with a - tone control consisting of a
0.002 uF fixed condenser in series with
a 50,0002 potentiometer, Fig. 11.

Coiis

L

$/.234586, Is7ao000e2

R/ R7

The coils used are * Wearite "’ types
PA2 and PHF2, mounted as shown in
-Fig. 3 (B). Type PA1—PHF1 coils may
be. used, giving a range of from 230
to 750 metres ;- this may be adjusted
to the normal broadecast. band of from
220 to 550 metres (approximately) by
the insertion of a 0.0005 uF fixed con-
denser in series with each tungd circuit.

If the -constructor wishes to -make
his own coils, he may proceed as
follows : Wjnd a strip eof glued brown
paper, 2in.” wide, around a Zlin. rod.
slide the tube thus formed from the

Clo

I Chassis

[ Yo by
Te

1230-128.3 V. or 101.7 v. must be dropped across R;j,
the heater current for these valves is 0.1 ampere, thus,
by Ohm’s Law, -
. V_1017
i 3

The connection from Ryj; to the rectifier anodes must
now be taken from the other side of Rj;, as shown in

=1,000 £ (approximately).

Fig. 10.—Circuit modifications for push-button luning. =

rod and allow it to dry. Drill four

3in. down from one end and two holes
for mounting purposes %in. up from the other end.
Wind 120 turns of No. 38 s.w.g.,-d.s.c. wire }in, up the
former, taking the ends to two of the stiff wire connec-
tors, soldered into the holes at the top of the  former,
the coupling coil comprises about 20 turns of the same
wire, separated from the -tufding-coil by 3/16in., its
ends being soldered to the two remaining connectors.
See Fig. 12.

" Books: RéCe'iVed

VALVES AND THEIR INTERCHANGEABILITY. By
J. Bull. Published by V.E.S., Radio House, Melthorne
Drive, Ruislip, Middx. 14 pages. Price 7d. post paid.
MAN_Y construgiors and all service engineers have
experiencedthe difficulty of obtaining replacement
valves during these days of restricted.supplies. It is
common knowledge that alternative types can be used,
but unfortunately in many instances modifications have
to be made to suit a valve basc different from that of
the original valve. The fitting of a new valveholder,
-plus possible alteration of the wiring, is' not always
. convenient or speedy, therefore the ideal solution to
theé problem is to use a reliable make of adaptor which
would aflow, say, a Mullard side contact 1.4 volt valve
to be replaced by one having an octal base, to quote but
one example.

A wide range of adaptors are obtainable from Messrs.
V.E.S., and the first part of the booklet lists the various
types of adaptors available and describes their usefulness.
The:second part forms an index of valves which are or
may be ig fairly short supply.

AMERfCAN SERVICE MANUAL. Vol. 1 and 2.
Publishedsby Champion Electric Corporation, Champion

House, 84, Newman Street, W.r. 50 and 60 page
respectively. Price 12s. 6d. per volume. : @
HE first volume deals with the Sparton-Emerson
receivers, while Volume 2 forms Part 1 of the
Crosley-Belmont series. The manuals contain compre-
hensive data covering the receivers comcerned, and the
theoretical and layout diagrams are of sensible dimensions
which simplifies considerably their reading. Part
numbers and component values are given, Logether with
such essential information as aligning procedure, service
notes, test frequencies and general pointers connected
with the individual models.

. For service engineers -handling American receivers,
etc., the Service Manuals will prove of great assistance.
We understand  that in the near future the publishers
hope to include manuals covering Air King, Stewart-
Warner, Fried-Eiseman, De Wald, and Zenith products.

RADIO ENGINEER'S VEST POCKET BOOK
3/6, or 3/9 by post from i

Newnes, Ltd., Tower House, Southampton St.,
London, W.C.2, 1

George

holes for stiff wire connectors about .
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2y Tubes—1

«fe and Testing.

1ay tube was developed

_arly as 1902, it did not come

.ntil'the advent of high definition

.cw years preceding the war, and the

_gracous expansion in the use of cathode-ray

OSu.wustupes” by radio manufacturers and service

engineers. In the research laboratories of some of the

Jeading valve manufacturers additional uses were’

« being discovered, and many of thesc have since been

put to valuable service by the Army, Navy and Air
Force. ]

In brief, a cathode-ray tube is essentially a valve in
which the emission from the hot cathode can be made
visible and controlled. The visibility is produced by
causing the emission to take the formn of a beam which
strikes a fluorescent screen on the inside of the glass
bulb and the control, consisting of brightness, focus
and deflection of the beam, is a result of the application,
of suitable voltages to the different electrodes. In the
main, cathode-ray tubes are of the high vacuum type,
but some have a filling of argon or helium. Another
division of types is descriptive of the methad of deflection
~_electrostatic when the tube has intermal deflector
plates; electromagnetic when external coils are used.
Occasionally both types of deflection may be used on
the same tupe.

Research departments have accunulated a mass of
data which is inyaluable when new types of tubes are

‘ required, Much of this information was obtained
through " experimentation with demountable tubes in
which components of diffcrent dimensions, and having
differing spacings, could be tried. Now it is possible to
predict mathematically the result of any change in
electrodes. There is still cousiderable research on screens
and methods of applying them, and one result of this
will be post-war television of greater brilliance and
finer grain than ever. before.

Tube Shapes :

The outline shape of various types of cathode-ray
tubes is shown in Fig. x. The “'start” of all tubes
is the flanged foot which begins as a short glass tube
2in. to 1}in. in diameter. Numbers of these pieces are
fed -into a rotating inachine and heated by suitably
placed gas jets. As the machine revolves a V-sbaped
tool is pressed into the white hot glass-at one end, and
automatically produces a flange. For those types using
a flattened foot the other end of the tube is squeezed
between two jaws until there is only a small gap remain-
ing. This is shown in Fig. 2. 2

) -

a“/ e :s_\h‘;:_

o

Fig. l._—OulI:'n.; shapes
of cathode-rayf/ tubes.

" this difficultya materi "
his difficulty -a material- called ,c\@\

By LAURENCE ARTHUR

Footmaking |

. The next process, called footmaking, consists of sealing
into the top of the flanged tube all the wires required for
supporting thc assembly: and for inaking external
connections. The number of wires nceded is usually
10 or 12, and each wire consists of two or three sections
joined together. Nickel is used for the support wires
and copper for the external connections. Ncither of
these metals has the same i
coefficient of expansion as glass,
and if either were sealed into the
flange there would be a grave
danger of the glass cracking on
cooling, or the seal would not
be vacuum tight. To overcome

borated copper has been @ A
develdped. Thisis a pure copper g ‘a‘e(
wire with a ruby-coloured coat- | oo
ing, which fuses with the glass / (5
at a suitable temperature and
provides a vacuum tight scal
without imposing a strain. A
normal footwire, thercfore,
consists of thrce sections, as.
shown in Fig. 3. A sup-
port: wire. not  having
an external connection
consists of two sections
only—the nickel and the
borated copper.
Footwires are rapidly
produced ‘on an auto-.
matic wire joining
machine in which nickel
wire js fed from one side
and ‘copper wire from
the other. Predetermined
lengths are cut off and
ljeld the required distance
agart. - A short length of
the borated, copper is cut off and lLeld by slender steel
fingers exactly in the gap between the other two wires,
Simultaneously two fine flames of hydrogen shoot out
and weld the three pieces of wirc into one length
which is dropped down a chute into a neat pile.

.Fig. 2(Left).—Flanged foot.
Fig. 3 (thl).-—-(;onslruclion of

Jfoot wire,

Sealing the Wires - [
There are three main types of feet used for cathode-ray
tubes—flattenced top, star-shaped and tubular. Taking

Fig. 4(Left).—Star-shaped
Joot assembly.

Fig. 5 (Righ l).—jCircular

ool formation.




-as shown in Fig.
avith a cellulose solution of the carbonates of barium
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the flattencd one ﬁlst,»the flange is held in-a ring on a
rotary--foatmaking - niachine. the rcqmred nmuniber
footwires are threaded through the tube and held at
accurate, distances apart in a jig, and a short length of,
thin glass 1ub1n;1 slipped in a collar which holds it close »
to the inside shoulder of the- flanged tube.  As the
machine rotates suitably ‘placed gas jets graduaHy heat
up the glass until it is almost melting when two steel
jaws automatlcallv come togethér on a level with the
borated copper, effectively sealmg the wires in the
alass. ~ At the same time a jet of hot air is blown throughs,
the thin_glass tube or stem, which by now has became ”
welded to the flange, causing a puncture in the shoulder.
This puncture is of great importance when the time
conles to evacuate’the air fromr the bulb. To prevent
stresses and strains in the glass it is very essential to
anneal it or cool it off slowly. and, after the foot has .
Zone completely ronnd the footmal\mg machine, it is
placed in an annealing oven where the teiipcrature is

¥

-rediiced verv crradlmll\

In the star- shapcd foot the principal difierence is that

four triangular shaped jaws are used to press out the

flanged tube to_the shape shown in Fig. 4. These two
tvpes of feet are only used for comparatively small
cathode-ray tubes, say up to gin. Screen diameter.
Ahnost all larger tubes usg the tubular or circular foot.
In this type there are two glass tubes wuh the footwires
fused beiween themn. . The outer tube is flanged and the
inner tube is welded to the stem which is frequently
up to lin. in diaineter. The flange is held ‘in a ring
in the footmaking machine. The footwires are held
correctly spaced by a ]1u and the inner tube ‘and stem

Tungsten
e LG
Butron

A Fig. 6 (Lc/t)r—.Filamcnf

showing tungsten bulton.’

Fig. 7 (Right).—Shape

of lungsten wire heater.

are phced inside. Gas jets graduallv heat up the glass
and at the appropriate moment a steel plug enlanges
the inner tube and fuses the footwires in place, as shown
in Fig. 5. As Dbefore, the feet have to I;e carefuily .
anncaled before any further use-can be made of them.

Component Parts

Before coming to the mounting of the assembly on to
the foot it will be necessaryv to describe the various
component parts and it is ‘proposed to start at the
bottom of the tube and work upwards. A few tubes
use a directly heated source of emission. This ugually
consisis of a hairpin- shaped .filament of tungsten to
which is welded a tiny flat topped cylinder of tungsten
6. The top of this cvlinder is coated

and strontium. This is app]led with a camel-hair brush
and some skill is required for ‘the process., If too little
coating is applied it will have poor emlssnc qualities
ang too much gives a danger of cracking or flaking when
the filament is heated Before use, the coating has to be
baked to drive out the cellulose.

The majority of cathode-ray tubes have indirectly
heated cathodes and it will be advisable to consider the
heater and cathode as one unit because the physical
design of one governs that of the other. A type widely
used consists of a flattened nickel cathode tube secured
between two small ceramic insulators with the heater
inside the tube. The heater consists of tungsten wire
w Iuch is wound round fine pegs to the shape shown in
Fig. A number of these are fixed in a clamp and
spuved with a cellulose solution of alumina (one form
of alyminium oxide).- This coating, whiclh-is for insula-
tion purposes anly, is then baked at a very high tempera-
ture after which it has the appcarance of porcchm.
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The cathode aﬁmbly, Fig. 8, is made up by hand,
the tube being fixed in the slots in the ceramics. Two
round nickel tubes pass through-the small holes and
have “their ends squcezed with -pliers to give rigidity
to the assembly. The flattciied cathode tube is also
slightly stretched at each end for the same phrpose.

Cathoge
Coating

‘Fig. 8.—Cathode

assembly.

Ceromic
Insulator
A molybdenum connecting tail is electrically welded
to the underside of the cathode.

The coated hejter is careliilly placed in the tube °

and the two ends aie anchored to the thin nickel tubes
by welding. Connections to the foot are taken from the
olher ends of the nickel tubes. The complete cathode
asseinblies are then fixed, a dozen or so at a time, in
a hand clamp and sprayed with a cellulose solution af .
the carbonates of barium and strontium, each assembly
beiug masked so that the coating can qnly reach the
centre of the cathode tube. Afterspraying the assemblies
are baked at a high-temperature to drive oft the cellulose.
Before use the spraved section is carefully trimmed to
an area of four square millimetres and the coating
critically examined -for unevenness.

Another type of heater-cathode assembly consists
of a nickel fube having a fat end on which is spraved
the cathode coating, the heater consisting of a spiralised
winding fixed inside.  Fig. o shows theidea. Themethod
of making the spiral is of interest. The finc tungsten
wire is woml(l closelv round a mandrel wire of steel or
molybdenum swhich is subsequently -dissolved away in,
a bath containing a jnixture of nitric and h\drochlorlc
acids, the tungsten spiral being unaliected by ihe acids.
The heater is spraved with aluinina, as plulously
described, and baked before use.

Modulator
The next compdnent -is the grid or mothilator and in

‘the finished tube its purpose is to control the brilliancy

of the spot. It may censist of one or twe parts, but in
general it takes the form of a stamped cylinder with
one end closed except for a very sinall hole in the centre.
This component, like most of “the bther metal parts of
a cathode-ray fube, is usually made from an alioy called
ferry, for an mlelestmg reasoni. The stream of electrons
from the cathode is easily deflected or bent by a magnetic
field and it is necessary to keep anything of a nmt,znchc
nature away from the beamn or unstable results would
ensue. Nickel, which finds such wide use in valve
manufacture, is magnetic, but ferry, an_alloy which
looks like nickel and, in fact, contains nickel, is non-
magnetic. The grid is desxgned to cover“the cathode
s0.as 1o completely control the emission and it is often
dished on its upper surface. To prevent grid cnission

Ca thode
Coating —

Fis. 9 (Lefd.—Circular
} tube cathode with spiralised
Cathode heater.

— Tube,
Fig. I0(Right).—Enlarged.

cross-section of grid hole
showing prepared edgcs.

NN

\ Soiralised
Heater

N
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it is frequently plated with rhodium—a rare metal of
the platinum grotip—and it is generally necessary to
polish the grid hole as shown in Fig. 1ro. This is princi-
pally to cnsure that.no fine airborne fluff will adhere to
the edges and obstruct the beam. 4

Agodes .

The anodes of a cathode-ray tube are cylinders or
pierced diaphragms made from ferry, and they serve two
distinct purposes according to the voltages applied to
them. Ofprimaryimportance is acceleration which causes
the stream of electrons to hit the screen ‘faster and
produce a brighter result. Acceleration is obtained by
applying to one or more anodes the maximmum voltage
for which the tube is designed. The other essential
purpose is focus, withont which accurate readirnigs on
the screen would be unobtainable.” Focus is achieved
by applving to one or more anodes a voltage which is
ouly a fraction (say one fifth) of that applied to an
accelerating anode. (This is nat to suggest that any
particular anode could be used either for accelerating

or focussing by varying its voltage. The geometric
design of the assembly decides the purpose to which the
anodes mdy be put.)

The anodes are usually indicated as Ax, A2, A3, A4,
starting from the one nearest to the grid. This nomen-
clature can be very confusing because of differing
designs. For example, many British tubes have Arx
and Ay strapped together, both operating as acceleratihig
anodes, and A2 and A3 strapped together, both used for
focusing. Alternatively, Ar may be separated froin A4
and run as a preliminary accelerating anode at a lower
voltage’(say two thirds) than that applied to A3, Many
American tubes dispense with a preliminary accelerating
anode in which case there might be Ar and Az as
focusing anodes and A3 as accelerating anode. Gas
focused tubes may have one anode only. Instead of
naming the ahodes” Ax, Az, ete., the writer prefers that
they be fully described according to the operation they
periorm, i.e; preliminary accelerating anode, focusing
anode or anodes, and final accElerating anode.

(To be- continued.)

" Radio in

A" Constructor’s Activities Under Adverse Conditions.

WO years in Trintdad as a radio operator has not
T damped my enthusiasm for wireless construction.
Desiring a small receiver beside my locker for
use after lights out, I started to look around for parts
and discovered that sparcs are very difficult to obtain.
1 was eventually fortunate in buying an old Hallicrafters
“ Sky Chief ” for £, and considered myself extremely
wcky. The receiver was worn out, although the valves
were O.K. Backlash on the dial and a few volume
controls unserviccable. Anyway, the cabinet was far
too large to pack away into a kitbag in case of emergency,
s0 I decided to pull it to pieces and build a smaller set.
Finding a piece of aluminium from a crashed 'plane, I
soon bent up a small chassis. Having a pentagrid valve
on hand, I decided to again have a superhet. When
built the set worked very well; selectivity was good
and second channel not too noticeable, using a mosquito
net as aerial. The layout was: pentagrid as F.C,
pentode as 2nd detcctor and pentode output. One
unusual feature was reaction on the 2nd detector—a
five-turn winding on the LF. transformer. This idea
worked extremely well for ¢,w, regen. controlled by the
only serviceable volume control on hand. I also tried
regeneration on the F.C.,, and many queer effects were
obtained. It was difficult to arrange the amount of
feed back, and the valve often went. into oscillation.
I am not sure what happened then, but I think it worked
as an autodyne. All sorts of whistles appeared, and the
same station was heard many times on different places
of the dial. Volumme was terrific, and I feel sure that if
arranged correctly the idea is good.

Re-winding a Transformer .

At that time I bought a small permanent magnet
speaker which further helped to keep the physical
dimensions of the cabinet small. Then one day a
mishap occurred. A friend wanting te listen during my
absence, plugged into 250v. mains—the transformer was
rated at 115v. - There was a flash, busst of heat and the
transformer was ‘gone. The heaters of the valves,
strangely, were still intact. Nothing daunted, I tried
re-winding the secondary, obtaining the wire from an old
choke. A simple winding arrangement was built consisting
of a dril! placed in a vice, and the former, with a bolt
through "the centre, was placed in the chuck. As a
winder it was successful, but the winding was not.
At each test the transformer heated up. I wound and
re-wound that secondary till 2ll my wire was gonc.
So 1 once again scouted around, and managed this time
td buy a transformer with 2.5v. heater, and a number
of valves-to match. This little purchase cost me 32s.
Everything was second-hand. Having no suitable

Trinidad

frequency changer améng these valves (they were
mostly pentodes), I decided this time to build a 3v.
straight set—a 1-v-1. Once more finding a piece of
metal from the same place as before, I built a chassis
to accommodate the parts. The set was finished and
switched on—and nothing happened ! On checking, all
connections were found correct, and a further test
proved that every one of the valves was worn out,
there was just a spark of life in the output valve. This
was a terrible blow and for a time my activities ceased.

Two-valve Battery Set 4%

Feeling the urge on¢e more, and carefully considering
the parts I had, I thought maybe among my 2.5v. valves
there would be two that were still alive. Once again
a chassis was bent up of even smaller dimensions than
the others. As a two-valver it worked-—just. The only
signals were from powerful or nearby. stations. Sensi-
tivity was poor and the set was a failure. My enthusiasm
was still high, however, and I decided to give my 6.3v.
valves a chance, knowing that these, at any rate, had
some life in them, and running the set from batleries.
Again I built a two-valver, winding my own coils and
choke, etc. Each time I had to travel three miles
to a soldering-iron, and did not feel like building a bigger
set. This time I was lucky, and had a set that really
worked. Wanting to move the set around, however, [
found that shifting two H.T. batteries and three
accumulators was too much. Feeling that I had been
dealt a mean trick with mains valves, I turned in
desperation to battery valves. On hand was a Cossor
screen-grid and an' American type 30 (triode). I had
a valveholder for the 30 but no English four-pin holder
anywhere—so 1 made one, using a piece of paxolin and
a few rather shaky plugs. = This set was under con-
struction when I contracted malaria, so my antics, for
the time being, are compulsorily finished.

All this work and I had no D/X at all. But the
building of these sets caused me 1nore pleasure than
listening, and helped to while away a few hours.
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Elementary Electricity and Radio—12
Aerials: Types and Characteristics.  Polar Diagrams. - <Reflectors. By J. J.\WELLIAMSON,

(Continued from page 27, December issue.)

HE L.F. and R.F. potentials produced across R; act
through the reaction circuit C¢ €y Cy L; back to
R, ; because of the values chosen for C; and Cg this

_circuit will have a high opposition for L.F.; thus R.F.

currents will predominate. The magnetic field caused
by the R.F.-currents passing through L will produce
voltages in Lo thereby feeding back energy to the grid
circuit of the detector and thus achieving reaction.
Adjustment to the variable condenser C; will alter the
opposition of the reaction circuit to R.F. currents and
hence act -as a reagtion control.

4
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Fig. 69.—Reflection

of voltage pulse.

As explained, we have L.F. voltages ipplied to the
grid and filament of the L.F. amplifier (Vg), thus its
anode current will be varying at L.F. rates (Fig. 67 (B)).
This current in passing through Rj; will cause L.IF. and
direct voltages to be produced across it, these L.F.
voltages being fed via Cg to grid and Cs to filament
of the output valve (V3. |

The output valve has to produce L.F. power, thus
its anode must be kept at as high a voltage as possibie ;
therefore a transformer, the primary of which has a
low resistance, is used, thereby preventing a loss_of
voltage across it. The L.F. rippling anode current
passing through the transformer’s primary will cause
L.F. voltages to appear across the secondary coil
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Fig, 68.—The Hcrl.’[al:l Doublet.
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thereby causing L.F. currents to pass through the
telephones or loudspeaker to reproduce sound waves.

Biasing voltages are obtained by passing the current

' from H.T.— through R; and Rs; the paths through
which these voltages act arc shown by the dotted lines.
The biasing’ of V), the detéctor is automatic, being
obtained by the action of C; and R).

Decoupling is achieved by means of Cy, which by-
passes I..F. and R.F. past the opposilion of the supply:
K3 in conjunction with Cj assist the by-passing action.
Co prevents the

«_biasing voltage from 14 ’
“rippling ”’ by by-
passing the ripples
past K; and Rs.

The student will be
well advised to avoid
recognising a circuit’s
function by its
general layout, be-
cause as Soon as the
position of the com-

7/ S ) S . .
ponents, cte., are - ARy Imege
altered, the Circuit [:{/r/rh / :}’ 7 /[ ///' ;
dijagramn  loses its &9 o 4 -
significance. The 077, /:,/f%‘, 4 /
connections between L /'?/ / Y/
components, etc., and “ N
the R.F. L.F., and =
direct ' current paths Ty ; ]
should be moted, Fig. 71.—2./4 Marconi (earthed) aerial.

then, knowing the general principles of the processes
required of the circuit, the purposes of all components
and connections will be clear. [
General Examples—1J. -

1. At what frequéncy would the” opposition of a
10,000 £ resistance possessing a sclf-capacity of
20 paF. begin to diminish ? ]

2. An inductance of 20 H. has a *self-capacity of
100 puF. At what frequency would this inductance
resonate ? “

Answers to Generai Examples for Article Ten.

1. An input meter or P.A. meter (P.A. adjustment).
Neutralising meter in aerial circuit,. or an M.O. meter.
' (Neutralising.} M.O. meter. (M.O. adjustment.)

Aerials, Types and Characteristics

Aerials have been mentioned in previous articles as
condensers connectéd across the aerial circuit of a
transmitter or receiver. Whilst an aerial is mainly
capacitive, it also possesses inductance. Capacity must

Y
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/
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Fig. 72—A, “Inoerted L" aerial. B, “T" type aerial:
Fig. 70.—(Left) A, Travelling waves; B, Standing waoves :

s Current and voltage distribution.

»
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exist whenever a difference of potential is possible, i.e.,
every substance possesses capacity—except the mythical
perfect conductor ; also, whenever magnetic lines-of-force
cut a material, the property known as inductance exists:
It is obvious that if an aerial possesses inductance and

>

s

VI — - xc

Fig. 74.——7?1: Masconi A|2 aerial. (A) Voltage .and current
distribution. (B) Effect of loading coil. (C) Effect of loadinz

condenser.

capacity distributed throughout its substance, then it
can behave as a tuned circuit, giving maximum results
when its resonant frequency is equal to the frequency
of the transmitter or receiver to which it is attached.

of the wire, is reflected and journeys back again; thus’
an alternating voltage from the source would pass its
effects up and—by virtue of reflection—down the wire.
As shown in Fig. 70 (A) and (B), the two travelling waves
would give rise to stationary or standing waves provided
that the length of wire was a multiple or sub-multiple
of the wavelength of the energy provided. Current
waves will arise, the current being maximum when the
voltage is minimum. Fig. 5o (C) shows the voltage and
current distribution along a wire one wavelength long.
It can be seen that the position of the standing waves
upon an aerial is governed by the length of wire in
terms of the wavelength supplied, also that the position
of the standing waves will influence the directional
properties of the acrial.
* The dipole aerial is an unearthed symmetrical aerial
not having linear current distribution. {(See Figs. 75,
76 and 77.) -

_ Practical Considerations of Aerial Length and Wavelength
It has been stated that the more capacitive the aerial
the more cfficient it becomes, thus, whenever possible, it
is advisable to tune the aeriad by the use of a correct
length rather than the insertion of an inductance.
Obviously on short waves it is practicable to have the
length of the wire /4, 22, etc., but on long waves such an
aerial would have to be a mile or more in length and is
out ‘of the question. In such eases we have to resort to
“loading " coils to effectively lengthen the aerial for

As in the case of a tuned circuit,- the aerial’s rcsonant 'L‘ 21 4__!
= st/ J i
[ Fig. 73.—(Left) Cancellation of radiation when® \ I
aen:al length is @ multiple of 2. !
.
1 Fig. 76 —(Right) .The use of a A4 it l
eceder for cenire-feeding a A2 dipole. : 7
- Fig. .75. — (Below) Voltage and current
' distribution on a A[2 dipole.
v- 1 ) 3 : f K
B X > o
! 7.2 | VG ¥
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frequency can be adjusted by variation ot its capacity
or inductance. The nuin difference between dn aerial
and a tuned circuit {closed) is that whilst the aerial is
designed for maximum radiation, the tuned circuit
necessitates minimum radiation.

The Hertzian Doublet

Heinrich Hertz, in 1883, investigated electro-magnetic
radiation and developed the Hertzian Doublet as an
efficient radiator. He discovered that the more
capacitive ‘the radiator (aerial) the more cfficient it
became, also maximum radiation was obtained when
the resonant frequency of the aerial was the same as
the frequency of the energy supplied. The capacity of
the Hertzian Doublet is mainly cencentrated at the ends,
thus giving an almost linear cwrrent distribution, and-
facilitating calculation (Fig. 68).

Standing Waves

Let us.examine the properties governing the manner
in which an aerial radiates.

In Fig. 69 we have a length of wire supplied with
radio frequency ecnergy. Consider a voltage pulse
leaving the source of radio frequencies : it passes along
the wire at a speed almost that of light, reaches the end:

maximum results with the wavelength concerned.
Loading coils, however, are not to be desired, because
of the reduction of the aerial’s overall efficiency.

Marconi Aerials

Marconi discovered that 1f the dipole type of aeriat
was earthed at one end, it was possible to double the
wavelength transmitted, because the length of wire
required was reduced to_half that of the dipole. Fig. 7x

| 4G A= 3 : l
r !4-—-12A——c-" "
. A
16 A
\!/' ANon -resonant
=2 Feeder the Length

8t any Required

Fi.'a: 77—~The use of a non-resonunt feeder with a

/2 (approx.)
dipole, F -



'shows a Af4 Marconi aerial.

‘in the centre (Fig. 75).
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Notice the aerial’s ‘“image,"”
giving an effect the same as aA/2 dipole—if the earthis
a perfect conductor. Owing to the fact that the earth
is not a perfect conductor, losses ocour; these losses
can be minimised by the use of a good earth conductor
or a-counterpoise system.

Inverted-L and T-type Aerials ~-Xx
It is sometimes advantageous to obtain added length
of aerial for the longer wavelengths by bending the top

8

4 Vertical Plane-

Horizontal Plane
Fig. 78 —Polar diagrams of »/2 dipole in free space.

of the aerial over, forming an inverted-L or a T-shaped
system (Fig. 72 (A) and (B)). Also, because of the
effect of the horizontal or * roof ” portion of the aecrial
in. concentrating capacity at the end of the vertical or
“ feeder ”’ portion, the current distribution becomes
almost lincar and a larger current flows in the ** feeder.”
Examination of Fig. 73 shows that’it is not advan-
tageous to have the aerial length equal to one wavelength
or multiples of a wavelength unless.special precautions
are observed. Radiation fromn adjacent 7./2 sections
would oppose and cancellation result. In practice’ a
little radiation occurs horizontally and a ¢ funnel ” exists
at about 35 deg. from the earth around the aerial.
* For the smaller wavélerigths (higher frequencies) the
acrial length required does not prohibit the usc of a
vertical aerial. Fig. 74 (A) shows a Marconi /2 aerial
with its voltage and current distribution. Fig. 74 (B)
shows how the 4/3 aerial can be effectively lengthened.
by the use of a loading ¢oil for longer wavelengths,
whilst Iig. 74 (C) shows the effect of placing a condenser
in series with the aerial.

‘Dipole Aerials

Unlike the Hertzian Doublet the dipole aerial has its
capacity distributed, causing the current to be maximurmn
In order to supply energy to
the A/2,aerial it is obvious that maximum current may
be supplied at its centre or voltage at onc of its ends.
An acceptor circuit (series resonant circuit) supplies
large currents at resonance, whilst a rejector circuit
(parallel tunedcircuit) gives large voltages; thus an
acceptor feeding into the centre or a rejector feeding
into one epd would be satisfactory. In order-to bridge
the distance between the aerial and the transmitter
the usc of feeders becomes necessary.

Resonant Line Feeders . f

In Fig. 76 a practical method of coupling the aerial
and transmitter is shown. Notice that the length of the
feeders is important. Examining the voltage and
current distribution along the if2 feeder we see
that for centre feeding the 2/2 dipole we would.
require an acceptor circuit at the transmitter end,
whereas in the case of the A/4 feeder to the 2/2 dipole
a rejector circuit becomes necessary.

It is obvious that if an efficient fceder system is
desired the wires must not radiate. Each wire has
opposite voltage and current distribution, so that
radiation from them is effectively cancelled — providing
that the lines are equal in all respects. In order that the
lines can be balanced, suitable comdensers are inserted
in each and adjusted until the currents are equal.

This method of feeding, the resonant line method, is
satisfactory for comparatively short feeders, but becomes
undesirable for long feeders because of the difficulty in
preventing radiation and other losses in the lines.

Non-resonant Feeders

Radiation from acrials is due to the presence of
standing waves, which, in‘turn, are caused by reflection
of travelling waves from the ends of the aerial, thus if

‘reflection was prevented then radiation would cease.

Similarly, the prevention of the formation of standing
wayes upon feeder lines rg‘ill make theni non-resonant.
It has beenyproved that if the impedance (z) of the
feeder has the same value as‘the impedance of the
aerial then no reflection occurs. This is because energy
is absorbed by the aerial at the same rate that it arrives
from the feeders. There are several methods of obtaining
this candition, one of which is shown in Fig. 77. The
spacing of the wires, junctions, feeder lengths, etc., must
be carefully adjusted to obtain a -non-resonant
condition in the feeder. i

Directional. Properties of Aerials

It has been mentioned that the manner in which
standing-waves form upon the aerial governs its direc-
tional properties—with other factors. The formation of
standing-waves depends upon the length of the aerial
in terms of the wavelength to be emploved.

The gencral structure of the aerial systein; vicinity
of houses, rivers, railways, etc., frequency, conductivity
of the earth, height of the aerial above the ground, etc.,
all affect the directional properties of aerial systews.

Polar Diagrams - . ;

The directional properties of aerials are usually shown

by the aid of polar diagrams.
_ A polar diagram indicates the field strength of the
radiation (as a distance from the centre of the diagram)
with relation to the direction of the radiation with
respect to the aerial. = As radiation occurs in both
horizontal and vertical planes, two polar diagrams are
necessary to show the full directional properties af the
aerial concerned.

Let us conmsider a 2./2. dipole situated in free space,
i.e., away from all influencing factors. Fig. 78 (A) and
(B) shows its directional properties in a plane horizontal
to the dipole and a plane vertical to the dipole,
respectively.

If the aerials are of the earthed tyvpe (Marconi) then
the directional properties are modified by the presence
of the earth. Fig. 79 gives the vertical polar diagram
of a )fz aerial, assuming that the earth is a perfect
conductor, if, however, as is the case, poor earth con-
ductivity 1s met with, the polar diagrams are modified
as shown by the dotted lines. »

If a dipole is suspended close to the earth, radiation
reflected from the earth will influence the directional
properties. Obviously, the'refiected and reflecting waves
will add or cancel in a manner governed by the relative
positions or phase, thus, the height of the dipole above
the earth is an important factor. But more about this

snext month. when reference to diagrams will help to

illustrate this statement. -
. -~ -
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Fig. .79.—Th¢ effect of carth coﬁduclinily uponla A/2 aerial.

General Examples—22

1. What value resistor .would be required for H.T.
biasing if rov. bias is required when the receiver current
is20 mfa?

2. Draw a /2 dipole fed at one end by a 32./4 resonant
line and resonant circuit, showing clearly the voltage-
and current distribu{;lon in the system.

Answers to General Examples for Article Eleven
1. 795.38 kc/s.
2. 3.57 kcfs.
(To be-continued.)



60

PRACTICAL WIRELESS

) Jaﬁuary, 1944

Secondary DBatteries-

The Charging Room.

tts Layout and Equipment.

By G. A. T. BURDETT, AMLLA.

(Continued from page 10, December issue.)

AREFUL consideration must always be given to the
selection of battery rooms. Space is often the
primary factor, but too oiten battery rooms are

just an odd cormer in the workshop. Rooms should
be divided into two or more separate compartments,
and where generators or rectifiers are installed- these
should Le housed in one of them. In small charging
stations the rcetifier and charging panels are one com-
posite piece ‘of equipment, and must, of necessity, be
installed in close proximity to the charging bench. The
cquipment should not, however, be installed inunediately
above the bench or shelf where the batteries are charged,
or they will soon corrode due to the spraying of electro-
lyte. Lead acid and alkaline batteries should be chagged
m separate compartments.

All charging Loards other than those of. composite
type are fed from onc rectifier unless, of course, more
than one is installed. The main D.C. supply cables are
then fed mto both the alkaline-and lead acid compart-
ments. Should the number of alkaline batteries usually
received for charging be a very low proportion of the
total and not warrant a separate compartment in view
of space restriction and -cost, they niust be charged and
stored away from the lead acid hatteries. On no account
must they be “ mixed ” at any time, or damage will be
sustained. .

Ventilation, Heatling, ete.

The battery room should be well ventilated without
causing draughts. A constant temperature of about
6o deg. F. should be maintained. As no’'naked lights
are to be brought into a charging room, some :orm of

“noh-combustible heating may be necessary. The best

form is thermostatically-controlled electric tubular or
panel heaters. Unless the battery room is built in an
exposed position, however, the heat emitted by the
rectifiers and the batteries during charge is usually
sufficient for this purpose, except in the most severe
weather conditions.

Lighting

Good general lighting comprising bulls head or well
glass fittings, with one or more inspection lamps, is
desirable.

Floors ;

Concrete floors are subject to attack from -sulphuric
acid, but periodic swilling down with water and
bi-carbonate of spda will help to preserve them. Wooden
floors must -be painted with anti-sulphuric paint, and
frequently re-coated as they become worn. All exposed
wood and metal must be painted with anti-sulphuric
paint.

Water

A good supply of water is essential for cleaning out
vessels and for use when acid and alkaline is spilled or
splashed on the floor or on the body. Wlere possible
install a deep sink supplied with mains water and
connected to the main drains so that batteries may be
easily drained. The sink should be of glazed porcelain
or lead-lined wood. The latter preferably of teak or
elm. Fig. 1 shows typical layout for charging room.

(Continued on page 63.) .
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= T OR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an I. C. S. Radio

Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we wgnt to show our
students how to apply that training in
practical, every-day, radio service work.
We train them to be successful!

INTERNATIONAL ‘CORRESPONDENCE" SCHOOLS,

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

Please explain fully about your instruction in the subject

marked X s

Complete Radio Engineering

Radio Service Engineers

’

Elementary Radio Television
If you wish to pass a Radio examination, indicate it bélow.
British Institute of Radio Engineers
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Tetegraphy for Aircraft
City and Guilds Telecommunications
- Wireless. Operator, R.A.F.
W ireless Mechanic, R.A.F.
Special terms for members of H.M. Forces
7

Name....

Address

TRANSFORMERS
anp CHOKES
F OR RELIABILITY

SEyD US YOUR ENQUIRIES

OLIVER PELL CONTROL "

CAMBRIDGE ROW, BURRAGE ROAD, WOOLWICH. LONDON. S

Lxide
BATTERIES

FOR
RADI0O

are playing their
part in the great
national effort.
They are as indis-
pen‘sablé to the
purposes of war
as to those of

peace

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

W.R.84/43
T e e e —




L

62

PRACTICAL WIRELESS

January, 1944

This is part of our current
stock of valves, and if all
their equivalents were
mentioned it would be found
that we can supply either
the exact valve or a suitable
replacement for almost any
type. Wherever possible
please order C.O.D. Stamp
with enquiries please.

" PRICES STRICTLY B.O.T.
RETAIL

ACHL, ACME., ACO44. ACP, AC'Pen,
ACTHI1, ACTP, ACVPl, 3AC\B’€:.;4‘. “AC2

PendV A, PenA4, Pen25, Pend5, Pend45DD,
Pend6, Pen428, PenB4, PM2/ 2M,
PM: P PM25, 4 3 4,
) RF120, SP4, SPAB. 'S
SP13C. SPIS?O. TH4. TH4B TP1340
D2, TDD4, TDD13C. TX4, Us,
U10. U12, Ul4, m7, Uat, 52, UUS5,
UU7, URIC, UY31. 'VMFiG, VPZ., VP2B,
VP& VP4A, P4B, VPI3A, "VPI3C,
V , VP41, VPI3S, P210,
1320. W21, W42, X21, X24, V41, X6l,
X64, X85, Y61, Z14, Z21, OZ4. 1A4, 1AS,
1AT7, 1B4, 1 D5. 1C7, 1H3, 1HG, 1F4
1G5. 1LH4, IN5, 1Q5, 1J6, 2A6, 2A7,
2B7. 2D4B, 2P AP, 4D}, 4T 5U4,
5Y3. 5Y4, 5V4, 5Z4, 6A3, 6A6, 6AGS
6A8, 6B4. 6 B7, 6B3, 6C8,
6D6, 6F6, 6F7, 6F8. 6H6, 6J7, 6K6, 6K7,
-~ 6K8, GLG, 6L7, 6P5. SRT. 65Q7,

6X5. 6Z5. 7B7, TE6, 7D5.
8D2 9A1 9b2 10, 10A. 10D1. 11D3, 12F45,

15 15A1, 15D2, 19, 20A1. 24. 25A6, 25B6,
2574, 2575, 26, 27, 29, 30, 31. 32, 33, 34.
359574, 36, 37, 33, 39. A1IMHE, 41MP,
41MPG, 41STH. 42, 42MP Pen. 431U,
46, 48, 49, 50, 52. 53, 56, 57, 58, 59, 714, 75,
77 78, 79, 80, 81, 62, 84, 85. 82, 117Z6,
150B, 210DDT, 210PG, 910LF. 210SPT.
210VPA. 210VPT 2158G, 2208, 220TH.
290L4. 993V, 182

VALVES & ADAPTORS

In the few cases where we cannot sunply
the exact valve or replacement, we can
get your set going with a valve and an
adaptm, the additional cost being 4/6.

SPARES

LINE CORD. .3 amp., 3 core, 60 ohms
per foot, extremely good quality. 6/9
per yd. CELLULOSE CEMENT tor
speaker, Val\e and most other repairs,
5/ large tin. * SERVINOL,” more than
a switch cleaner, 5~ tin. MAINS
TR ANSFORMERS, 3¢

with switch, 7 8. ALVE EQUIVA-
LENTS CHAR TS, 1/7.

J. BULL & SONS,

246, HIGH ST.,
HARLESDEN, N.W.I10

COMMUNICATIONS DEPEND ...

VALVES-

2J5, 12J7. 12Q7, 12SA7, 12SF5 128QT, -

0-0-350 vols
heaters, 29/3. VOL %r\lE CONTROLS, -

BULGIN
- FOR M.E.S. HOLDERS

HE  largest and most  extensive
range in the world. All kinds of
lamp-caps are accommodated, including
M.E.S. and E.S., to B.S.S. 98, andM.B.C.
"(the new miniature bayonet cap, smgle-
contact). In the large range, there is a
full choice of fixing-brackets, -strips, and
-clips, both **live”’ and ** dead.” The
screw types are made in rolled, drawn-
and-embossed spring-grip, etc. A lamp-
holder. for every one.

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

TRADE o

PARTS ans

IN countless -instances
quite intricate pieces
of apparatus are wholly
dependent on the proved
reputation and reliability
of  their  component
parts.

All products from the
House of Bulgin are .pre-
eminent for superior de-
sign and workmanship, and
every article bearing our
‘Trade Mark -has to pass
exacting and exhaustive
tests during the course of
its production.

We ask the kind indul-
gence of the public on
delivery until.  peacefuy
conditions return, Please
quote priority and contract
Number.

ALWAYS DEPEND ON

MARK

TEL. RIPPLEWAY 3474 (4 lines)
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Charging Benches
Wooden bLenches of robust construction to

PRACTICAL WIRELESS ' 63

Botten duckboarg Is:d n welr
| Sswdust s Bicsrbonste of Sode sprinkled / v

withstand considerable weight are the most
suitable type. At Jcast two
tiers should be provided,
the top tier for charging the
batteries and the lower-one
for stowing charged and

i —

discharged  batteries — see
Tig. 2. Construct the top
tier of planks either butted
or tongied and grooved.
These should be surrounded
with 2in.X{in. batten to
forr a tray. \Where obtain-
able line “with sheet lead
treated “with anti-sulphuric

paint.. If lead is not avail-

able apply a number of
generous coats of the paint
to the wood. Obtain a
quantity of sawdust and
fill the tray to a depth of
approximately rin. Mix with
this a sprinkling of Ubi-
carbonate of soda. Upon
this place battens con-
structed in the forin of a
duckboard and painted,
upon which will *stand the batteries during charge.
The distance between the battens. should not exceed
2in, or small cells will not stand firmly upon them.

The lower tiers may be of duckboard construction
entirely, using fin. to rin. battens to withstand heavy
batteries. Where portable car starting batteries are
charged provision should be made for these in another
part of the charging room fed from an independent
charging panel. lig. 1 shows typical layout of a small

Fig. 2—A suitable type
of bench.

charging room for dealing with lead batteries only, but
with pfovisions made for extending to alkaline. The
rectifier and A.C. switchgear is installed in a separate
compartment, which is also utilised as an office and store.
One pair of cables feeds two charging panels, each of
which has four sub-circuits, e.g., sets of terminals, each
set controlled by a separafe variable resistance. Fig. 3
illustrates this panel.
(To be continued.)

@ Ammeter.

—

Ammeter
Serector
switch.

- < wble

Porte Switehes
£ 3

.

Terminors
-

®@ ® ® 0,

Fig. 3.—A four-circuit charging panel.
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.A Magnetometer

EEDING to match exactly two

electro-magnets, I have devised

the Magnetometer shown in the
accomipanying sketch.

Utilising a defunct moving-iron
meter, I fived diagomally across one
corner of the face a small bracket or
fence, with graduation marks along it.
To test the relatively -lower-powered
magnets, I place one pole against the
central graduation mark. The deflec-
tion of the needle will indicate the

Graduation
Marks

A simple Magnetometer.

Practical Hints

I 12V G

weak and powerful magnets. The

THAT DODGE OF YOURS!

Every Reader of * PRACTICAL WIRE-"'J
LESS ” must have originated some little
dodge which wounld inferest other readers.
‘Why not pass it on to us ? We pay £1-10-0
for the best bint submitied, and for every
other item published on this page we will
pay hbalf-a-gunines. Turn that idea of yours
to account by sending it in {o us addressed
to the Editor, “ PRACTICAL WIREL
George Newnes, Lid.. Tower House, South-
smpfon Street, Strand, W.0.2.
name and address on every item.
note that every notion sent in must
original. Mark envelopes;'* Practical Hints,”
DO NOT enclose Queries with your hints,

SPECIAL NOTICE

AD hints must be accompanied by the
couponr cut from page iii of cover.

best position for the bracket could
be found by trial and error. With my
own meter, a repulsion type moving
iron annneter ranging o-6, costing 5s.,
it was placed diagomally, near the
movement. A non-polarised type is
best for this particular purpose as it
then does not matter which pole is
applied ‘for testing.—C. BURBRIDGE
(Gravesend). !

ESS,”?

Put your
Please
Electric Gramo. Motor
FOR some considerable time I have
wantéd an electric gramophone
motor, and being unable to purchase
one, 1 hit upon the idea described
below, which has proved a great
success.

>

power of the mag-
netic flux. The
magnet to be
matched is placed
on the same mark
and its reading
compared #vith
that of’ the first.
In the more
powerful magnets,
the reading can be
taken farther out
along the fence—
so long as any
comparative read-
ings are taken
from the same
graduation 1nark.

The relative factor existing between adjacent marks

could be observed and tabulated for
Bearing

the comparing of
Adjusteble

/ Besring

6 Pole
Stator

Adjustable
Bearing

PLAN

Base Piate
7 Sheet [ron

Turntable
Spindie

SIDE ELEVATION

A converted cycle dynamo used as a gramo-molor.

An old cycle dynamo was stripped
down, and mounted up as a small A.C. synchronous
motor, being energised by 5 volts A.C. supplied by
a bell gransformer. This motor in turn drives the
governor spindle of an ordinary clockwork gramo.
motor. The correct speeds were worked out, but
the trial and error method with various $ize

pulley wheels from a mechanical toy was found to be
best.” Starting is not automatic, but a slight spin of the
turntable sets it going, and it revolves at dead 78 r.p.m.
—A. J. Atpwortnu (Huntingdon).

Key Plece Fitted in

Siots and Soldered

Shaft Reduced in
Length and Silotted
with Hacksaw

Mounting Bracket
Size to Requirements

two small condensers.

Method of

Two-gang Condenser Unit i

HE accompanying sketch shows a useful two-gang

condenser -arrangement. As there is difficulty

these days' of obtaining a small two-gang component, I
hit upon the plan of ganging two of the small com-
pression bakelite dielectric condensers, now {6 be
obtained through most advertisers in  PracTicaL
WireLEss. | have found all of these have the necessary
slot at the rear of shaft, so all that is necessary is to
cut a slot in the knob shaft of rear condenser. The
key piece and U-bracket may be cut from any odd piece
of strip mietal. j

1 also found that successful ganging to suit coils may
be accomplished by recking ecither condenser up or
down, and then locking with a nut at the best position.—
R. D. Ssitu (Chiswick).
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0N YOUR WAVELENGTY

Twenty-one Years
O the B.B.C. has reached the age of 2r years, but
let us hope that it will not conform to the age-old

custom, and ‘‘do as it likes.”” As one of those
who has been closely associated with the early days of
wireless development, I have seen the B.B.C. grow from
a handful of enthusiastic technicians with soap boxes
as seats to the vast corporation employing 10,000 people:
I want to know that it proposes te apply the experience
it has gained. In my view, it has no right to discourage
education, and I am submitting that this is what it has
done. What possible encouragement can there.be for
young people to study music with the hope of becoming,
say, composers, when the B.B.C. will annouiice with a
fanfare of trumpets a programme of alleged music,
largely ciibbed from the miasters by someone who
admits that he has had no musical education, that he
cannot play an instrument, or read or write music?
The B.B.C. should away with this slushy gpnsense.
To some extent, I blame the B.B.C. for our national
ineptitude when the war broke out. = Of course, it is
difficult to please everybody, and 1 acknowledge that
some may like one thing and some another. It-was not
until Sir John Reith left the B.B.C. that our doleful and
dolorous Sunday programmes were brightened. Instead
of miserable church music and lectures from parsons
who are in the world but not of it we now have
programmes which are brighter, and less hypocritical
than those of former years. My greatest criticism of the
B.B.C. during the 21 years of its existence (yes! I have
been writing about broadcasting without break for the
whole of that time) has been its tendency to plug jazz.
Regular readers know my views on the subject, so there
is no néed for me to reiterate. ~It is my .hope that the
B.B.C. will take no heed of the noisy minority, many
of them interested parties, who regularly write to them
asking for more jazz, " The whole of the jazz musc
industry has becoine a racket, with dance bands as
pawns in the game. They are paid to plug, and paid
to broadcast.

Well “‘can I carry my mind back to 21-years ago.
Everyone was talking radio. Everyone was anxious
to build a receiver. Fortunes were made out of junk.
I was haunted by editors for articles and books, and
on one occasion I wrote a 30,000 word book on wireless
over oné week-end, and it was published 48 hours later.
It went through 20 editions. Of course, when things are
mellowed in retrospect, they take on a different hue to
that in which they were originally seen, and it may be
that the pleasant memories of to-day were the faceaches
of yesteryear. As was to be expected, periodicals cropped

By THERMION

‘well acquainted with all of’the well-known designers

and journalists. . Of all the journals which flashed

.across the radio firmament but two remain—this and

up week by weck until there were mearly 20 of them. -

It is natural that, as a journalist, I should have
maintained close touch with all developments, and
there are not many associated with broadcasting whom
I have not met. It is equally understandable that I am

Our Roll of Merit

Readers on Active Service—Thirty-seventh List.

H. C. Wyatt (Cpl., R.A.F.). E .

J. Mosey (Sgt., Royal Corps of Signals).

K. ‘M. Bailey (Ldg. Radio Mechanie, R.N.).

B. T. Hughes (A/C., R.A.F.). "

J. Corathwaite (L/Cpl., Royal Corps of Signals).
J. Gregory (Tnk. Trng. Wing).

R. J. Major (L.AC., R.AK),

S. B. Plant (Cadet, 0.C.T.U.).

F. W. Driscoll (P.O., R.N.).

another. This journal, of course, was the last in the
field, and it"is, I think, the only occasion in periodical
journalism where a newecomer has lived to see the demise
of its older-established competitors. i

My junk box is a museum of wireless history, ancl
I could almost arrange the picces in chronological
order. The special crystal detectors, the variometers,
the hedgehog transformers, the patent aerials and
earths, the special valves. They are still there to remin
me of thé past. Many of those interested in radio to-day
may find it difficult to believe that in those days we
used 6-volt bright emitter valves which consumed half
an ampere each, and blue glowed at a plate voltage
above 60. Ve were assured by the experts that a soft
valve made the best detector. Then cameé:the economy
valves, and I still have two of the better known—the
Xtraudion and the Dextraudion. ‘

After 21 years here we are on the threshold of
television. Fortunes have been lost in developing this
new technique. It takes a war to perfect it. I do not
suppose that I shall live to see the jubilee celebrations of
the British Broadcasting Corporation, for 39 years
added to my present age takes me beyond the normal
span of human longevityv. I can, however, only "hope
that those whose task it will be to carry on this wattie ™
will continue to carry the banner of anti-jazz, and
thereby serve the best interests of the State. If, in the

-

passage offthe years, my policy on this is proved to be .

wrong, I can only plead in advance de mortuis nil nisi
honm.
e oo m |

TWENTY-FIRST BIRTHDAY OF THE B.B.C.

(Now LET It Be Its AcE)

The B.B.C. is twenty-one!

How quick the years have come and gone

And now, where do we stand ?

What is the statt of broadcasting

In this our mative land ?

Why, Tin Pan Alley rules the roost,

And all the awful punk they boost

Offends our suffering brains

And adencida! crooners foul

Inflict their dreadful pains.

Discarding normal human speech,

They _Eurgle ‘* Hi-de-doo,”

And then, since they must find a rhyme,

They warble ‘‘ Bub-bub-boo !

Which might have been in highest taste

When men lived up in trees;

But as we have advanced since then,

Ourselves it does not please.

Repeatedly towards the mike

Most awful slush they lug;

With dance band leaders all agog,

It pays so well to ‘* plug.”

Come, let us have an end to this,

It well has earned our rage.

The B.B.C. is twenty-one.

Now, let it be its age! i

If Tin Pan Alley suits the taste

Of other lands than ours,

No reason this that native bards

Should not show forth their powers.

But’ B.B.C. denies them this,

And vested interests damn ! h

For Tin Pan Alley pays more bunce

Than works of Englishman.

P’raps callow youth was much to blame.

Now, here’s a nice new page;

The B.B.C. is twenty-one

WELL, LET IT BE ITS AGE. ‘“ Torcn.”
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HE measurement of D.C. resistance, Dbetween
approximately 100 ohms and o.2 megohms is

¢ usually provided for by the * ohms ” range of a
universal test set, and for servicing purposes is accurate
enough, When decaling with low value resistors matters
are not quite so straightforward owing to the usually
high current involved, and many ingenious arrangements
are used cominercially in an attempt to reduce it.

It often happens in service work that one requires
to measure the resistance of a“speech coil or perhaps a
low resistaice transformer winding.

Fig. 1 shows the diagram in theoretical and practical
forms of a small unit which may be joiucd externally
to the oo milliainp range of a test set, or if a high
reading milliammeter is available it could be shunted

o //\
R4

150 Tesr Lead to
Unknown Resistor

Fig. 1,—Theoret-

jorms of a small
unit- 1o measure

resistances  from
70 100 m/A . p- i 7" ohm fo 2,000
Range of Test Set ohms.

to read 100 milliamps. Rr is the “set zero” control
and obvidusly has to carry the full current in con-
junction with Ra2, the limiting resistor. The 3 volt
supply is made up of two cycle lamp batterics (type
No. 800} wired in parallel so that the curreut does not
cause any apprcciable yoltage drop. Ri may consist
of one of the old type 15 ohm variable filament rheostats
and is ideal for the job. One of ro ohins or 20 ohms
could also be used so long a$ the total resistance is
adjusted to 35 ohms by increasing or decreasing the
value of Rz, as the case may De. The highest resistance
measurable with this unit is 2,000 olims, half scale reads
30 ohms and at the other end of the scale 0.5 ohms is
deﬁlnitely measurable, cspecially on a rcasonably long
scale.

The normal test set range of resistance mcasurcment

* is alo unsatisfactory above o.1 megohms or 0.2 mnegohms,

as the scale then becomes very crowded and although the
needle will give 4 deflection when,-say, a 0.25 megohin
resistor s tested, onc cannot be really sure whether it
£$ 0.25 megohins or .5 inegohms or cven 1 mecgohm.

The usual method of overcoming this difheulty is
to employ cxterngl batteries of a voli’age that will move
the meter necdle well over the scale so that niore dis-
criminate readings are given. - When dealing  with
megohms, this voltage may dmount to some hundred
or more which means keeping a high tension battery
handy or providing the voltage in some other way;
all of which is rather inconvenient.

ical and practical *

~

YOUR SERVICE WORKSHOP—10
Resistance and

Constructional Details ‘of a Unit Essential to

A more simple method, and, incidentally a more
accurate one, is to employ a bridge circuit similar to the
familiar Wheatstone principle shown in Fig. 2. This
works as follows : A voltage source is applied to points
A, B, which travels along the resistance arms Ri, R2
and R3, Ry. 1If all these resistors are equal in value
the current through each arm will be the same and no
potential difference will exist across the points C, D to
which are connected a
meter for purposes of indi-
cation. The reading on
this will therefore be zero
andd the bridge will be
bafanced. 1f now the value
of either one resistor is
made different from the
rest the current through
each arm will be unequal
and a potential difference
will be registered across
the points C, D by the
meter. J

In practice the bridge
would be arranged on
lines simiilar to Tig. 3
where R3 is an accurately
calibrated resistance box
or a number of resistors
arranged for sclection
by a switch. Rr and Rz are ‘of equal value.
Having regard to previous remarks it is obvious that any
unknown ‘value connected to the X terminals may,
provided it falls within the rangc of R3, be balanced by
the latter and the value found. Very satisfactory
results may be obtained by this imeans, the accuracy
being dependent upon the accuracy of the calibrated
standard R3. "1t will be seen later that a further
advautage of tlhie bridge system is that by making the

The completed unit takes

©
PHONES
o) RANGE 3~ O-01¥fd.
@ RANGE 4~ 1O Mfd, @
lr‘ 93"

Fig. 5.—Showiag the layout of the panel conirols, ani

-

-
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Capacity Bridge

4}4e

Service Man. By STANLEY BRASIER

ratios hetween Rx and Rz variable the range of measure-
ment of the instrument can be increased very con-
sidcrably. y

Measuring Capacity .

The above principles may be adapted for the
measurement of an unknown condenser value, a facility
which is uot normally provided for on the average
test set. - The occasion
often arises in service work
where .onc requires to
know values of this nature,
therefore the nced for a
reasonablyaccurate
capacity bridge - is felt
sooner or later, and, in
view of the shortcomnings
of the average test sct
where  high- resistance
measurements are con-
cerned, it is convenient to
include facilities for this
also.

The instrument iilus-
trated on these’ pages
measures resistance from
0.1 megohm to 10 megohms

al compact and handy form. and capacity from .10
m.nfd. to 10 mfd., thus

embracing an cnormous capacity range and one
which covers all the values norwally used. Reference

to the circuit diagram of Fig. 4 -will show that
this is made possible bv the use of threc fixed
stand/ards €1, Cz2, C3, in conjunction with variable
ratio” arms formed i the = potentiometer VRi.
The resistance range is covered by onc standard Rr
of 1 megohm in conjunction with VRr. ‘Fhe valve is
made tb oscillate at low frequency and thus provides

o7

o) ]
P TESTX | 4&
2 &3 << o)
‘/’ 4 © 4 @
: RANGE syer g ©
|

b

lfvasn the scale is calibrated in desrees and ralfps.

S DR O | ) G| ) G - |

4

¥ AF signal for the bridge circuit, telephones being
used as the balance indicator. The instrument measures
only roin. X s5in. ¢ 4lin., and is operated from self-
contained batteries : it is therefore completely portable.

Construction :

There is nothing difficult about the construction of
the bridge, in fact, it is extremely simple as no metal is
used, except for the battery holders, which are bent up
from odd pieces. The panel (Fig. 5} is of
ebonite, to which is fixed a small basebeard of }in.
plywood. On this are mounted the L.F. transformer,
valve holder, condensers, etc., according to positions
shown in the wiring diagram (lig. 6). The

potentiomneter VRr forming the variable ratio arm
4 g

—Aji—

Battery

gl
 } l}
Battery

. 2—Basic circuit of the
Wheatstone Bridge.

AAAAAAAAAA,

VRIE

Fig. 3.—Practical circuit adapiation
of Wheaistone Bridge principle.

1.
TC?

Test X
S/

Phones

(o7}

Fig. 4.—The circuit of the resistance and capacify bridge described
y the writer.

must be of the wire-wound type and of good quality
with a very smooth action, and its purposc requires it 1o
be one of the ungraded type, i.c., resistance proportional
to length of element, so that when the slider is at a point
midway between each end, the resistance on eithet side
is equal. This componcut is the main balance tontrol,
and is eventually calibrated. The 4-way switch, which
seleets the varioug ranges, should be one having good
low resistance and positive contacts. \'Rz is an ordinary
15 ohm filament rheostat of the old type, a good
speeimen of which is usually to be found in the junk
box, or, at any rate, at a surplus radio stores. Filament
voltage is supplied by a cycle lamp battery (type No.
800), and, as this is of 3 volts, VR2 is required to reduce
it to a suitable value for the valve filament, and
subsequent adjustment of it will allow for falling EMTF
of the battery. This resistance has, howewver, a further
use, as will be scen in the operating notes. The L.F.
transformer may be of any ordinary type, ratio 3-x or
5-1.

Regarding the condensers Ct, C2 and C3, these arc
the fixed standards against which the unknown is
balanced, and it is therefore obvious that upon the

1 -

-
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accuracy of these will depend the accuracy of the
cotiplete  bridge. Unfortunately, under prestnt
conditions, it is not possible to obtain from the various
manufacturers condensers of a value accurate to a
certain percentage figure, so that unless means are
available for having them checked, all one can do is to
use such components as are available,sand hope that the
value is as stated. The same applies to the 1 megohm
resistor standard, Rx. However, it is often possible to
find in an unused chassis a condenser which has been
checked and ‘marked distinctively with a certain value.
Particularly is this so in “a superhet where certain
condensers may have to be -adjusted to a particular
figure, and onc may therefore be fortunate in finding
at least the lowest capacity required which; after ali,
is the most important. Although, as has been pointed

—i—
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systein of using a valve oscillator is to be preferred to the

.buzzer. method, because in the latter case the note is

usually heard exfernally as well as in the phones, which
is rather disturbing, The frequency of the note will be
influenced by the tvpe of transformer used, the type
of valve, the.adjustment of filament voltage and the
H.T., although this is best left at nine volts anyway.
The note should be of medium pitch, becauseif too low
it is then not quite so easy to detect balance when
dealing with the small values and when the slider of
VRI is right round to one end of the element. In this
respect better results may be obtained by joining the
secondary of the L.F.T. to H.T. and anode, and the
primary to grid and L.T. Anyway, it is worth a trial.

(To be continued.)

‘out before in these articles, the accuracy deméinded in : R Al e
servicing is not that of laboratory standards, it is LIST OF COMPONENTS -
satisfactory to know that the apparatus one builds is One ebonite panel, 9§in. x 4lin.
correct and reliable. To return to. condensers,. the One potentiometer, 2,000 ohms (see text).
0.0001 mfd. and the o.0r mid. should be good quality One filament rheostat, 15 ohms. & o 7oL
mica types, and for the 1.0 mfd. a paper type will be One on/off switch.
suitable. After connecting up the bridge according to One 4-way rotary switch# .
the diagram with fairlythick wire (to cnsure rigidity) a =} g‘“ :f"‘“"al" Two 5°°.k"?" "
rough test should be carried out before calibrating Ois 335512":3::' ":’ﬁ"bx:m' ¢vpe No, 800 T e

Almost any 2-volt baftery valve of the H.F., SR E e e B N e =
L.F. or general purpose type may be used, and the high One LF. transformer, ratio 3-1 or 5-1.  # o
tension is derived from a g9-volt grid bias battery. After One 4-pin chassis mounting valve holder.*~ g
plugging in telephones and switching on it should first One 1.megohm :tesistor. H o
be ascertained that a note is being produced by the One 0.0001 mfd. fixed condenser . | o i
L.F. oscillator—varying the position of VR1 if necessary. 8“° :)gl ‘?j"ﬁﬁ‘gd ‘°2d°“5" (See text). ., "
If no notei s heard it is probable that the connections 0 0T T S M s =

! . ! : : iy
to one side of the transformer need changing around, Cabinet, pieces of ivorine for scale, etc. . 5 .
aftet which no difficulty should be experienced. This : [ ot

o
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" Fig. 6.—Layout and wiring of the compo;xénl parts,
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Radw Exammation Papers—04

Another Series of “Self-test Questions With

1. Super-regenerative Detection
SELF-QUENCHING super-regenerative detector
circuit is shown in Fig. 1. It will be seen that a
triode is used in a conventional Hartley circuit.
The connections are more like those of the oscillator of a
transmitter, since the valve is required-to oscillate
more or less continuously at signal frequency. Never-
theless, some measure- of control over oscillation is
]pro(;/ided by the variable resistor in the H.T. positive
.lead. 4

Suitable ‘Answers. By THE EXPERIMENTERS
which governs the “squegging’ action. ~This circuit
has proved quite satisfactory on wavelengths below
about 15 metres, and can be used on longer waves.

2. Simple H.T. Smoething

In the type of midget receiver referred to space is
extremely limited, and difficulty may be found in fitting
a smoothing choke. Additionally, of course, keen
competition makes (or did inake, when these sets were
being more freely pro-

“

It will be remembered
that the principle of super-
regeneration  is that,

QUESTIONS

duced) cost of components
ari important factor. And
H.T. wvoltage is usually
at a i

alfhough the detector valve
is arranged primarily as
a continuous oscillator, a
means must be provided
of causing the valve to
ccase and recommence

1. Draw the circuit of a self-quenching super-regencia-
tive detector stage suitable for short-wave receplion.

2. Explain, by means of a diagram, the usual method
used for smoothing the H.T. supply inan inexpensive
midget receiver of the A.C.|D.C.-type. 4

3. What is the resonant-line or parallel-line system of

premiumn in - sets
primarily designed for 100-
volt werking, and therefore
the added resistance of
a small choke becomes
undesirable. There is

insufficient H.T. current

oscillation at a very rapid
rate—sorapid, in fact, that
the frequency of cessation 4
and reconunencement of
oscillation is above audible 5.
frequency ; that is, higher
than, say, 20,000 cycles 6.
per second. This quench
frequency, as it is called,

coil meter ?

static on reception.

tuning as used for U.S.WW. work ?
How can H.F. voltages be measured, using a moving-

Explain a simple method. of reducing the effect of

What is the principle of quiet autoiatic volume
coitrol, and how does it operate ?

—as well as too low a
voltage—to make the use
of an energised speaker
feasible. .

As a result of all these
limiting factors we gener-
ally come down to the

. circuit shown in skeleton

may Dbc provided by E .
means of a second valve, Wired as a super-audio-
frequency oscillator. If the H.I. output from this is
fed into the grid circuit of the oscillating detector, the
negative half-cvcles may be arranged to Dbias off the
detector and so cause oscillation to cease. i .
The method of quenching illustrated in Fig. 1 is quite
different, "however, and is very simple in character.
Quenching is provided by the charge and discharge of
the .0005 infd. pre-sct condenser connected pet\veen the
H.T.+ supply to the detector and earth. For the brief
instant that this condenser is being charged the H.T.
voltage on the valve anode will be very low, and the
anode current will be insufficient to allow the valve to
oscillate. Once the condenser has Dbecome charged,
however, the valve will pass a surge of arfode current
and the condenser will start to discharge. Charging
will recomnience, with a consequent drop in anode voltage.
This process is repeated indefinitely, producing the
desired quenching. The quench frequency is dependent
upon the capacity of the condenser, the setting of the
H.T. variable resistor and the value of thc grid Izk,

00000 ~y LS
H.E Choke =N
25000402
> .
x>
é 25 Mmrd.
2 Hagl LE
b g e
—
/2 .
-00005 Looos Mfd.
im s —2d 2myd.
r A
5 Meg £2 . I HT~

Fig. 1.—A self-quenching super-regenerative detector, suitable for
U.S.W. reception.

form Jjn Fig. 2. Here
it will be seen that the only smoothing used
for the H.T. applied to the anode of the output
valve is that provided by a 16 mid. electrolytic condenser,
while thé supply of the other valves is smoothed by
means of a 2,000 ohm fixed resistor, also serving as a
voltage-dropper, and a second 16 mfd. electrolytic.
It i1s because of this greatly simplified method of
smoothing that a faint mains hum can generally be
heard when receivers of the type under consideration
ar¢ fed from an A.C. mains supply—and sometimes
when operated from D.C. .
3. Resonant-line Tuuning
The use of tuning coils of normal type is out of the
question on real ultra-short and micro-waves. A single
turn of wire would often have too high an inductance,
while a tuning condenser used in the normal manner
would probably render the set unworkable. Use is
therefore made of two lengths of wire or copper tubing,
usually silver-plated to reduce skin resistance, parallel
with each other and spaced by about twice the diameter

H. 7+ Output Valve

H.T+
R. F and Det,

X Rectifier
A.C or D.C.Supply

/)
Line Cord

Resistance Shnoothing

Fig. 2—A typical H.T. smoothing circuit as used in midget
A.C.iD.C. receivers. i
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of the conductor, as illustrated in Fig. 3. The total
length of the parallel conductors is in the region of
onethalf the wavelength to be emploved. Theoretically,
the length should be exactly a half-wavelength, but
corrections have to be ‘made for the lengths of the
connecting leads (which are kept as short as practically
possible), physical dinensions of valve clectrodes aund
stray capacities.

H.F Choke HT+

A ‘—-I
Paraltel- Line

Tuning System

Fig.

which is
satisfactory for use with ultra-shorl and micro-waves.

3, —Resonant—or parallel—line {tuning, most

Fine tuning is carried out by means of a shorting
bar, which can be run along the parallel conductors.
Coupling to the aerial may be arranged by means of a
small* *“ hairpin » loop of wire, or by tapping on to the
‘“ anode ”’  conductor, through a low-capacity variable
condenser. .

This system of tuning an oscillator is often used in a
push-pull circuit by employing a special double-triode
valve with very low inter-electrode capacity, or by
using a pair of low-capacity valves of the acorn or
similar fyvpe, which have no base; the electrodes are
simply connected to stubby leading-out wires, these
being attached as directly as possible to the resonant or
parallel-line circuit.

The parallel-line method of tuning is not mew, andr

was used by pioneer experimenters in the early 'thirties.
It will no doubt come into greater prominence with the
development of micro-wave or centimetre-wave technique,
which will probably be employed to an increasing
extent after the war.

4, Measurement of H.F. Voltages

H.F. current can pbe measurcd by using a thermo-
junction along with a moving-coil meter, as explained
recently in this series. By a development of this method
and measuring the current through a dircuit of known
resistance it is possible to ineasure H.F. voltage. This
method is not a highly practical one, however, because
it is not always easy to determinc the H.F. resistance
of the associated circuit at any"particular frequency.

A more satisfactory method is to use a valve as
rectifiecr or detector, and .to use a milliammeter or

Test Points

2Mtd |

/3,000—
800,000
: 0—2004 A

of Meg

3
2/000a

/10000 %

an H.F. valoe volimeter using an Osram
tupe A.577 valoe.

Fie. 4.—Circuit of
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‘micro-ammeter to measure the anode-cathode current of

the d-alve. This current is proportional fo the H.F.
voltage applied to the valve, and the meter may be
calibrated in H.F. volts (R.M.S. values). Special valves
are made for use in a circuit such as that given in Fig. 4,
which is that recommended for the Osram tyvpe As577
valve. By suitable choice of value for the bLias resistor
(between 13,000 and 800,000 ohms) the valve voltmeter
can be used for reading H.F. voltages of maximum
values between 5 and 150. The fixed and variable
resistors 10,0002 and 1,0002 arc used to back-off the
circuit, the latter being used to set the meter to zero
before connecting the voltage supply to be measured.

5, Reducing Static P
Many methods have been tried in an attempt: to
climinate atmospheric and other forms of static
interference in the receiver. Most of thern have met with
little success, and it is generally necessary to be content
with a diminution of'the effect of static on reproduction.
As readers are aware, static normally takes the form
of sudden surges of H.I. Static, although normally
more pronounced on the longer wavelengths, cannot be
eliminated by tuning. Instead, a means must be found
of preventing thc sudden surges from reaching the

WA T+ HT+

AV.C.line

:

Fig, 5.—This diagram illustrates the principlec of quiescent aulomatic
volume-control.

£ HI~

output stage and the loudspeaker. One method which
has met with a good deal of success consists of
connecting a “ Westector ”” between grid and cathode
of the output valve. It is often found that the effect is
more marked if two similar “ Westectors ”’ are wired
in parallel in this position, the positive connection of
on}% being connected to the negative connection of the
other.

Normally, the rectifiers pass little or no current, but
on sudden surges (of either polarity when the * twin
system is employed) the current through one or other of
them rises imore or less proportionately to the sudden
rise in voltage due to the static * signal,’” thus partially
shunting out the valve. Naturally, the rectifiers result
in a certain loss of signal strength, but this is not of any
serious proportions.

An alternative method of connecting the rectifiers is
in parallel with the speaker or ’phones, when choke-
capacity output coupling is employed.

6. Q.AV.C.

Quiet, or quiescent, automatic volume control is
employed to counteract one of the principal objections
to normal A.V.C. It is knowy that one importand result
of A.V.C. is greatly to increase thé R.F. gain of the
receiver on weak signals. Thus, gain is at a maximum
when the receiver is not tuned to any signal. In
consequenge, inter-station noise or “ mush ' tends to
be emphasised when A.V.C. is employed.

A}
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“The purpose of Q.A.V.C. is to eliminate, or greatly
reduce, this inter-station noise. It operates by causing
the L.F. amplification to be reduced when the set is off
tune ; that is, when R.F. gain is at a maximum. Once
it is decided that signals below any particular level
will be of' no * programme ™ value, the Q.A.V.C. can
be designed to eliminate them. \

The mcthod of reducing L.F. gain is to over-bias the
first L.F. amplifier. This, it will be seen, is the réverse
of the normal A.V.C. operation, because the L.F. stage
has to be biased back on weak signals, while the R.F.
and LF. stages are biased back on strong signals.

Fig. 5 gives a simple outline of a method by which
this can be accomplished, although this is by no means
a complete diagram. An additional valve is employed
for Q.A.V.C., this being virtuallv a D.C. amplitier.
Its grid is conuected to the A.V.C. line, its apode to an
H.T.4 supply point, and the cathode, through a

biasing resistor, to ‘earth, - When full A.V.C. bias is
applied to thé grid, the valve is near to cut-off, so that
little or no anode-cathode current is taken. That means
that the voltage tirop across the bias resistor is that
resulting only from the cathodc current taken by the
L.F. amplifier-valve. But when the A.V.C. voltagé falls
the grid of the Q.A.V.C. valve becomes less negative,
and therefore more H.T. current is passed by the valve.
The voltage drop across its cathasle resistor iherefore
rises and an increased bias is applied to the L.F. valve,
so reducing L.F. gain.

Tn practice the Q.A.V.C. valve has to be chosen with
care, and the most suitable operating point must be.
determined. By using a, potentiometer as bias resistor
the effect on the variation of bias to the LeF. valve can
be altered to give the requircd amount of over-bias.
The valve used for Q.A.V.C. should be of the high-mu
variety ; a pentode is often found to be most suitable:

SWin’ging Chokes

Their Characteristics and Operation Explained.

HE Swinging Choke is an iron-cored choke, the in-
ductance of which decreases as the D.C. component
flowing througlh the winding increases. This

definition applies equally well to all types of iron-cored
inductances carrying The relationship between
inductance and D.C. -component is shown in Fig. 1.

The swinging choke is, however, a special case, and
this property, which is a disadvantage in an ordinary
iron-cored choke, is used to improve the regulation of
power supply units called upon to supply widely varving
loads. As the name implics, the value of the inductance
swings from one value to another, as the D.C. component
varies in ¢he winding.

It can therefore be assumed that there will be two
limiting cases : . g
i (ia; when thie choke swings to zero inductance, and

(b) when the choke swings to maximum inductance.

In Fig. 2 (a) the choke with zero induciance is repre-
sented by R (the D.C. resistance of the winding). In the
second limiting case, Fig. 2 (b), the choke is shown as
an inductance, L. -

Consider, first, the case (a), where the D.C. flowing in
the winding is of such a value that the inductance of

. tron Cored Choke carrying D.C.
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Fig. 1.—Curve showing the relationship between the D.C, component
and indugtance of an iron cored choke.

By G. P.. WOODBINE, A MBrit]R.E

the choke is reduced to zero. This leaves only the D.C.
resistance of the choke in circuit with a normal con-
denser input filter, Fig. 2 (a). In practice, R is small,
and can be ignored for the purpose of this explanation,-
The output voltage waveforms of a full wave rectifier
with condenser input are. shown in Fig. 3. The
condenser C charges up to the peak value of the rectifier

Smoothing Choke

,
@9 -
;gpur trom = = i 3
e BTGO0 —
L
Input fr?)m. = 5] ==
- Rectitier T. Output

Fig. 2—(a) (upper) Zero inductance is represented by R— the D.C.
resistance of the winding, (b) (lower} The same.choke shown as an
inductance, L.

output voltage, and tends to remnain at this value when
the rectifier voltage has fallen to zero. On light load,
the condenser discharges into the load circuit comi-
paratively slowly, and its voltage falls only by a small
anount by the time the rectifier voltage has again risen
‘to its peak value. When the rectifier voltage falls below
the potential of the charge in the condenser, the
condenser discharges into the load, and maintains the
voltage across the load at a mean value, slightly less
than the peak voltage of the transformer secondary.
The output voltage of a rectifier unit with a condenser
input filter is therefore only slightly less than the peak
voltage of the transformer secondary, provided the load
on the unit is small.

Now to examine the second limiting case (b), when
conditions ~are such - that the choke has maximum
inductance (when minimum D.C.-is flowing). The
condenser input filter with an inductance between it
and the rectifier valve now becomes a choke input filter,
Fig. 2 (b). The inductance of- the choke tends to oppose
any rapid changes in cwrent through it. For this
reason, the condenser 'C never becomes charged to the
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peak value of the transformer secondary voltage, but - H.T. voltage be maintained at

reaches a potential of slightly less than the R.M.S.
value, as shown in Fig. 3.
We have therefore two cases:
{a) With the output voltage at nearly the peak
value, and
(b) with the output voltage at slightly less than
the R.M.S. value of the transformer secondary voltage.
These limits arc not reached in practice with a filter
incorporating a swinging choke, but the inductance of
tlflelchgke does vary within certain limits with variations
of load, o

Operation . )
To sum up, the action of the swinging ehoke is as
follows : Om small load, the D.C. component will be
~at a minimum; the choke will therefore have a high
value of inductance and the filter circuit will have the
characteristics of a choke input circuit. As the load
increases, the inductance of the choke fiélls, and with
the decrease in inductance, conditions in the circuit
approach those of the -condenser input filter. Con-
sequently, the voltage across the condenser C will rise.

Discharge of Condenser

Diode

across
Fig2b

Choke tnput

v
Fig. 3.—Output voltage wageforms of a full-wave rectifier with’
condenser and choke output.

1f the values of inductance and capacitance are suitably
chosen, the rise in voltage due to the discharge of the
condenser into the load will compensate for the voltage
drop caused by the increase in load.  The circuit then
becomes self-regulating.

Regulation Curves

The curves in Fig. 4 show the regulation of two
types of power pack: (a) being the regulation curve of
a unit employing a condenser input filter, arid (b}, a
swinging choke. Both the packs are identical, except
that the pack (b) incorporates a swinging choke. It can
be seen from curve (a) that with condenser input the
voltage is high on light load, but falls rapidly as the
load increases. By increasing the load from 75 m.a.
to 150 mA’s a drop of 120 volts takes place. Curve
(b) demonstrates the self-regulating effect "of the
swinging choke. The output voltage falls rapidly to
the point X on the curve, but from this point the curve
remains almost parallel to the axis. Im this case, an
increase in load from 75 mA’s to 150 m.a. causes a drop
of only 10 volts.

In order to make use of the self-regulating property
of the unit, it is necessary to'operate it on the flat portion
of the curve: This is done by connecting a bleeder
resistance in parallel with the load, of such a value that
a constant 10ad of 75 mA’s is imposed upon the unit.
Changes in load' of as much.as 100 m.a. over and above
the constant load will have a negligible effect upon
the output voltage. Y

A typical case where the use of a swinging choke
power unit becomes necessary is the H.I. supply for
a class B audio frequency stage, where the load varies
rapidly within wide limits. Severe distortion would be
experienced if the H.T. voltage fell to any extent
when a large, sudden increase in current was demanded
by the amplifier. It is therefore essential thas the

a constant level,
irrespective of load.

The following points should be noted in the choice of
components for the construction of a swinging choke
power pack :

Regulation Curves
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Fis. 4—Rezulation curves of two types of power pack.

1. The transformer must have good regulation.

2. Mercury vapour rectifiers should be used, as the
voltage drop introduced by this valve is of the order
of 15 voits only, and remains reasonably constant,
irrespective of load.

3. The swinging choke must be of good design,
with good insulation and low D.C. resistance.

-..-PRIZE PROBLEMS.----

Problem No. 451.

RADLEY decided fo build a superhet and was:Jortunale enough
to secure a set of coils and LF. trausformers of a well-known make.
Many other components he found in his spares-box, inciudicg a good
ganged condenser of the superhet type, or in other words, one having
the moving-vanes of the oscillator tuning section specially shaped to
provide proper tracking.

He built the circuit to a well iested standard design, and took con-
sidezable care with its construction and wiring, but, untortunately, he
conld not obtain satistactory tracking . the entire tuning
He checked wiriug and component values and found these to

What was the trouble P

b;:l order.

iree books will be awarded for the first three correct solutions
opened. Address your solutions to The Editor, PRACTICAL WIRFLERS,
George Newnes, Ltd., Tower House, Bouthampton Street, Strand,
London, W.C.2. Envelopes must be marked Problem No. 4Gl in the
top left-hand corner, and must )ie posted'to reach these oftices not
I later thap the first post on Thursday, December 16th, 1943,

range.

S

'
Solution to Problem No. 450.

Nash made the mistake of adding the extra resistor in series with the existing
potentiometer thus increasing the total resistance of the network and con-
sequently altering the palue of the voltage applied to the screening erid. What
Nash sbould have don was to replace the original resistore with others having
the same resistance values but of higher wwaitaye rating.

The following three readers succésafully solved Problem No. 449, and books
have accordingly been forwarded to them. O.B. M. Brown-Greaves, Hants ;
L. Tattum, 3, Hill View, Gwernailield, Mold, N. Wales; G. W. Rackham,
26, Bcales Roud, Tottenbam, N.17.

——A NEW VEST POCKET BOOK—

MATHEMATICAL TABLES
& FORMULA

3/6, or 3/9 by post from

George Newnes, Ltd. (Book Dept.), Tower House,
Southampton Street, Strand, W.C.2.
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The BB.C’ 's Twenty-first. Blrthday

Some: Significant Dates

QN November 14th, 1943, the B.B.C. celebrated fts 21st birthday, and to mark the occasion, and to provide an

mtercstmg
hectic beginning, the 1
setond to none in the sphere of broadcasting.

November, 1922

14. Daily broadcasting service garted from the London
station of the B.B.C.

15. BB.B.C. Birmingham and Manchester stations opened.

16. First B.13.C. printed programyme on record. {(Prior
to this date programmes had been broadcast from
London, Birmingham and Manchester stations
under the anmspices of the Marconi, Radio Com-
nmmnications, Metropolitan Vickers, British Thomson
Houston General Electric and \estern Electric
Comnpanies.)

December, 1922 -
5. Birmingham inaugwrated a Children’s
15-20 minutes’ cluration.

23. First Children’s Hour fiomn London (Marconi House).
First general news Dulletin l)roqdcqst 1rom FLondon
(\['ucom House). (According to a “ Birmingham
Weekly Post >’ entting a news bulletin wys broadeast
from Birmingham from its opening night, November

I5. :
First Orchestral concert from London (Marconi
House).
First broadcast talk from London {(Marconi House)
given by Captain E, B. Towse, V.6.

24. Newcastle station opencd.
First religious address from ILondon (Marconi
House), - given Dby Rev. J A. Mayo, Rector of
\Whitechapel.

January, 1923

8. First Outside Broadcast : British National Opera
Company, Act 1 “ The Magic l"lute ” from Covent
Garden.

14. léirst Chamber Music Concert.

18. Licence and Agreement between the Postmaster-
General and the B.B. Company, Lid.

23. First Military Band Concert : ‘Band of H.)M. Irish
Guards.

30. First Variety programme broadcast irom London
{Marconi House).

February, 1923

2. Cardiff station opened.

9. First talk on Music, by Mr.

17. First broadcast dppeal :
by lan Hay.

20. First Droadcast by Sir ‘Oliver Lodge,
“ Wireless Outlook.’

22. First zoo talk by L.G.M. of the “Daily Mail.”
First Bovs Scouts talk.
First wircless debate : ‘ That Communism would
be a Danger to the Goos of the People,” proposed
by Sir Ernest Benn and opposed by ¥r. J. T.
Walten Newbold, M.P.

March, 1923

2, Programme hours extended to mornings (11.30-
12.30).

3. Glasgow station opened.

9. First short story reqdma (Gilbert Frankau).

26. First Dance Music programme.
Inception of daily \\eather forecasts in the general
news Dbulletin,

April, 1923

20. First Sports -talk :

21, First Summer Time warning talk:
clocks,”

-~

Percy Scholes.
Winter Distress League

entitled

“ The Foothall Cup-tie.”
“ Alter your

remrd of its progress, we give the outstanding d"nes in its career.

Corner of

Froi#a humble and rather

3.B.C. has risen to a national service of viral importance, providing a world-wide service

May, 1923
1. Opening of Savoy Hill studios.
First of 10.0 p.m. evening talks inaugurated by Lord
Birkenhiead.
2. First of afternoon talks for women, inaugurated by
H.R.H. Princess Alice, Puchess of \thlonc
28. Tirst long play : © T\\’elnh Night ” (Shakeapcm'e,).
!
June, 1923 3
21. First Symphony concert given by the augmented
Orchestra conducted by Percy Pitt.

July. 1923
.. First Droadeast studio address I)y the Rev. Dick

Sheppard

11. Jirst regular (weekly) film criticismn by Mr.
Atkinson:

16. First "Request programme.

27. First regular (weekly) dramatic criticism by Mr.
Archibald Haddon.

G. A.

August;, 1923
—. Report of the Sykes Committee on broadcasting.
4. First broadcast time signal. 2

September, 1923 f I

3. First regular (weekly) literary criticism by Mr. John
Strachey.

10. First § O'S message. 4

28. ‘' Radio Times 7 first published. L

chobel, 1623
. Supplementary Agreement between the P.M.G. and
the B.13J nmp'my Ltd.
2. First broadeasf by H.R.H. the Duke of Connaught
at a dinner given by the Royal Colonial Institute.
3. First relay of late evening dance music from the
Savoy Hotel.
10. Aberdeen station opencd.
11. First complete studio opera, * Il Trovatore ” (Verd|),
from Birmingham.
17. Bournemouth station opened.

November, 1923

8. Pirst progranme broadcast in Welsh (Cardiff),”
11. First broadcast Armistice Ceremony.

16. Sheftield station opened (First Relay station).

December, 1923
First broadcast of electmn results.

23. First broadcast of ITandel’'s “ Messiah.”

s0. First Continental relay (from_Radiola, Paris).

x. First btoadcast by His Grace the Archbishop ot
Canterbury.
First broadcast of chimes oi Big Ben—to usher in
the New Year.

— TIntroduction of siimultancous broadcasting.

w L

January, 192¢
1. Week-day afternoon coneerts introdueced.
6. First religious service broadcast from St. Martin-ins
the-Fields.

31. First adventure by A. J. Alan, * Jermyn Street.”

February, 1924
5. Greenwich Time Signal m"m"ur’lted
12. Tirst Freneh talk by M. Stephan.

g
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March, 1924 -
6. First poetry reading, by John Drinkwater.
28. Plymouth station opened.

April, 1924 L

4. First broadcast to schools by Sir Walford Davies.

23. First broadcast speech by H.M. King George V,
and first London adcast by H.R.H. the Prince
of Wales. (Brbadcast at-the opening of the British.
¥rpire Exhibition, Wembley.)

May, 1924

1. Edinburgh station opened.

19. First broadcast. of song of the nightingale from a
Surrey wood. -

23. First broadcast by H.M. the King (then Duke of
York) at Empire Day Banquet.

June, 1924

11. Liverpool station.opened.

30. First broadcast of Maline's Carillon relayed from
Belgium by landline.

July, 1924
8. Leeds station opened. :
21. First programme from Chelmsford §XX high-power-
-station,
24. First appearance of original (2.O) Wireless Military
Band, conductor Dan Godfrey, Jor..

August, 1924
15. Hull station opcned.

September, 1924
15. Belfast station opened.
16. Nottingham station opened.

October, 1924

3. First O.B. trom Zoological Gardens, London.

5. First broadcast by, Chief Rabbi.

13. First broadcast “election address from Glasgow
(Rt. Hon. J. Ramsay MacDonald).

21. Stoke station opened.

November, 1924 A
10. First running commentary on -the Lord Mayor’s
Show.
12. Dundee station opened. .
20. First broadcast by Bernard Shawe(reading his play
“ O’Flaherty, V.C.”).

v

26. First wireless relay from American station, KDKA,
_ Pittsburg.

2%.” First wircless relay from Belgium station.

28. First concert relaved from pit bottom—1,500ft.

deep—at the Whitewood® Collieties, Normanton
(Leeds). i

December, 1924

12. Swansea station’ opened.

Febraary, 1925

20. First weekly list of Market Prices. for Farmers.

‘March, 1925 )

2. First experimental transmission for amateur wireless
engineers. -
First concert provided by a newspaper, the Evening
Standard.,
Special transmission to U.S.A. (1.0-2.0 2m.).
First broadcast pianoforte recital by I’aderewski.

x0.
13.
15.
April, 1925 i
3. B.B.C. represented at the first General-Assembly of:
" the International Broadcasting Union at Geneva.
-22, First O.B. concert from a ship, Cunard Line s.s.
Samaria in Dock at Liverpool.
May, 1925 e o _
3. Iirst broadcast from 'York Minster (Military Sunday
Service).

First O.B. Community Singing concert from Royal
Albert Hall, London.

First broadcast frori an aeroplane (Mr. Alan Cobham
teaches Miss Heather Thatcher to fly). &

9.
15.

June, 1925
5. First O.B. of Royal Tournament. )
16, First broadcast from the Aldershot Tattoo.

July, 1925

17. First issue of World Radio.

27. Opening ceremony of new high-power station,
Daventry 5XX. (formally opened by the Rt. Hon.
Sir W. Mitchell-Thomsop, then H.M. Postmaster-
General).

October, 1925
16. Fll’\bt\ )special weekly broadcast “to the continent
5N X). i

November, 1925
5. Chaliapine’s first appearance before the micro-
phone,

December, 1925
23. First broadbtast by Sir Harry Lauder.
30. First drawing lesson, by W. Heath Robinson.

1925

—. Formation 6f Wircless League.
International Broadcasting Union formed.
Advisory Committee on Music established carly in
1925.

1928
. Report of Crawford Committee of 1925 on Broad-
casting. * y

January, 1926
7. First broadcast test for shorthand writers. L
24. Inauguration of Sunday Week’s Good Causc Appeals
(Sir Charles \Wakefield appealing for National
Children’s Home and Orphanage).
26. Inauguration of Daventry evening shipping forecast.
Al

February, 1926

12. First broadcast by H.R.11. the Duke of Gloucester
(from Civil Service Dinner, Connaught Rooms).

16. First broadcast by ILondon Radio Dance Band,
directed by Sidney Firman.

April, 1926

4. First O.B. Service from Norwich Cathedral-—Address
by the Dean of Norwich.

s. First broadcast dancing lesson.
First broadcast of Changing.the Guard at Bucking-
ham Palace. 1 |

May, 1926 .

4. General strike began. B.B.C. maintained close touch
with official Government scrvices of information, and
were able by broadcasting news to leep listeners in
touch with the situation.

First broadcast from Hpuse of Lords. Speeches
at the banquet of the International Parliamentary

Comnmercial Conference. .

July, 1926
5. First broadcast from under the Thames by a diver.

November, 1926 &

. Under™Geneva plan, drawn up by the International
Broagcasting Union, the number of wavelengths
available to the B.B.C. were reduced ; regional, as
opposed to local, broadcasting the inevitable
consequence. : y

9. Agreement between the Postmaster-General and the

B.B.Company,; Ltd., providing for transfer of the
Broadcasting Service on January ist, 1927.

December, 1926

9. First broadcast of the Ceremony of the Keys from
the Tower of London.

22. First broadcast of the Nativity Play, ‘ Bethlehem,’?
from ,St. Hilary’s, Marazion. i

~~. B.B.C. organised for the winter season a series of
National concerts in the, Albert Hall.

(To be continied.)

26.
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crease of soldering
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factory soldering pro-
cesses are to be achie-
ved. But what in-
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Low-trequency Amplitier Design—4

Push-pull, Class B, Quiescent Push-pull and .Paraphase Amplifiers are Dealllyvith in the.

Fourth Article

P to this point only amplifiers of the simpler types,
and having a single valve in the output stage,
have been dealt with in this series. We shall

ater return to that type of amplifier in order to consider
ways and means~of modifying its characteristics. In
the meantime, consideration will be given to the question
of obtaining imptoved reproduction by simple and
inexpensive means, especially when high-tension.voltage
and/or current are limited.

There are various forms of push-pull amplifier, the
simplest of which may be regarded as having two
similar valves connected in scries-parallel. The circuit
of a push-pull stage following a triode intermediate
ampljfier is shown in Fig. r. 1t will be seen that the
two valves in push-pull are shown.ds
tetrodes ; these could be replaced by
triodes and-pentodes without making
any material alteration to the con-
nections.

Low'H.T., Voltage

The principal advantage of this
type of circuit is that- %ood amplific-
ation and an appreciable output can
be obtained when using comparatively
sall valves operated from an H.T.
voltage up to about 250. The
power output available is equal to
approximately two-and-a-half times -

Oriver

of the Series

advantagc of this is that even harmonics tend to be
cancelled out, with corresponding iniprovement . in-
reproduction, The chief disadvantage is that, in the
normal way, a -special input transformer having a

centre-tapped secondary is required. This transformer

is marked T.r in the circuit diagram.

Iu most material respects, the design of the transformer
primary is the same as that for the usual type of low-
frequency transformer previously explained. For any
given ratio, the secondary winding has twice as many

HI+
- 120V
10000,
Output
Driver Tronstormer .
Transformer
oz L 9 LS
mfd L -
-
-£
2mitd Class 8
HT= -

the output of one of the push-pull =
valves used separately, while the
amplification is comparable with
that of a single tetrode. If a single
triode were used which were designed to give the same
output as the push-pull stage, it would necessarily be
one having a fairly low amplification factor. Additionally
it would generally require a high-tension voltage in the
region of 400 volts: . 5
The underlying principle of the form of amplification
under discussion is that the grids of the two valves are
out of phase; that is, while the-negative half-cycle is
Deing applied to one, it is the positive half-cycle which is
being applied to the other. In this respect, the system
may be compared to a full-wave rectifier. A notable

Fig. 2~Driver and Class B stages of a batiery amplifier suitable for an outbul in excess

of one watt.

turns as for the ordinary transformer, since the effective
step-up ratio is that between' the primary and each half
of the sccondary. Thus, for a one-to-three transformer
for push-pull the secondary would have six times as
many turns as the primary. The Miller Effect, as applied
to the primary of the transformer, is halved, since the
grid-cathode capacities of the two valves are in serigs,
across the transformer secondary. I -

Output Transformer Ratio
A centre-tapped transformer (marked T.2) is also
required for the output feed to the

/0000Nn

PP Transtormer
T/
Input

10000

0000 |

25mtd
——
L™ ™

] .
2mtd it | (i
E mfd T

AAAAA

VYVVVV
AAAA o
\A A Ad

speaker, since the . anode-cathode
ctrcuits are also, in series, and the
H.T. positive supply is applied to
the centre-tap on the  primary
winding. In determining the step-
down ratio of "the output pr speaker
_transformer, the metgod is exactly
Output as for a single output valve, with
Transtormes the exception that the load impedance
T2 required is twice the optimzum load
for one of the valves. For example,
if the two valves each have a rated
optimum load of 6,000 ohms, 'the
load to be considered in calculating
the required step-down ratio is
12,000 ohms.

4 The two valves in push-pull are

biased normally ; that is, they are

| given the same bias voltage as if
B

they were operating singly. This

ey
o M+
250V

LS

-

triode portion of a double-diode {riode.

Fig. 1.—A tetrode push-pull stage following a triode amplifier. The latier may b the

¥ valves will not pass grid current,
which means that it is sufficient to
the

keep grid negative at the”

bias is sufficient to ensure that the =
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maximum positive "audo-frequency half-cycle. 1n the
circuit shown, the cathodes of the two tectrodes are
connected together -through a common bias, resigtor.
In estimating the correct value for’ this resistor, the
method is exactly the same as previously described for
a single valve, except that the current passing throtgh
it is the total cathode current (anode plus screen current)
of both valves. Thus, the resistance would be ore-half
of that required for onec of the valves operating in the
- same conditions of anode and screen voltages.

It will be noticed that a resistor is included in each
grid circuit. This may be described as a stopper, but its
purpose is merely to ‘“iron-out ” slight differences in
characteristics of the two valves. Thus, if the valves
were accurately matched, the resistors could be omitted
without affecting the operation of the amplifier in the
slightest degree. The value shown (10,000 ohms) is not

a driver. The twin-triodes are mnot biased, but
have: an impedance in the region of 10,000 ohms
and pass a very small anode current until the grids
become positive due to half cycles of audio-frequency
input. An average figure for the ‘‘standing’ or
quiescent anode current of both triodes does not gen-
grally exceed 5 mA, and is often no more than half that
gure.

Low Average H.T. Current

When the grids are supplied with an audio-frequency,
input, however, the current rises in proportion to the
audio voltage. Thus, the anode current is proportional
to the volume of reproduction” provided by the speaker;
if the volume level is low, the anode-current consumption
is low; if it is high, the current is also higli. In fact
the peak current on the loudest note of a passage may
reach as much as 30 mA. But the
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average current over a .period would

,seldomn be greater than about 12 mA.
And since a valve of this type is
capable of providing a maximum un-
distorted output of well over 1 watt,
it will be seen that operation is very
economical. That, in fact, is the chief
advantage of class B.

In building an amplifier of this kind
there are several points which require
attention. The first is that, since the
class B valve takes grid current, the
driver valve must provide powcr—not
merely volfage. This means that a
smali power valve (the driver) capable
of an output of about roo mW. is re-
quired. 'In turn, this means that the
anode current -of this valve will be
not less than 5 mA when the output
stage is to be fully loaded. Another
point arising out of the fact that the

HT+
120-150 v,

Fig.. 3—A QP.P. stage /ol]owin,é‘ a leaky-grid dctector.

critical, but is generally found most satisfactory. Since,
in the ordinary .course of events, the resistors do mot
carry any current they can.be of }-watt rating.

Class B Amplifiers _ i

Class B-‘amplification is invariably used with a-pair
of valves in push-pull, and there are two principal forms
which it may take.
altowed, whilé in the other Sgenerally described as
quiescent push-pull or Q.P.P.) grid

In one of-them, grid current is-

> class B valve passes grid current is
that the secondary of the so-calléd
driver transformer must have & fairly
iow D.Cresistance. In practice, it is found that the secon-
dary resistanee should not exceed 300 ohms if serious
power loss is to be avoided. The ratio of the transformer
depends to a certain extent upon the particular class B
valve chosen, but two-to-one (to each half of the
secondary) is general. In order to determine the correct
ratio of the output transforiner, precisely the same
method is followed as for ordinary push-pull. ]
Probably the greatest objection to class B is that it

current is not allowed to flow. Because
of this, reference is often made to
* with grid current’ and ‘‘ without
grid ‘current ”’ when referring to class
B amplification. The forms of ampli-
fication previously described are
described as class A, which indicates
that the bias applied is such that the
valve operates on the straight part
of its characteristic, and is normally
biased to a point near to the lower end
of the straight part. There is another
form of amplification wh.ch is becom-
ing increasingly popular which.s known
as class A-B, due to the fact that the
valves in push-pull are biased beyond
the bottom bend of the characteristic,
but not beyond the point of anode-
current cut-off. In other respects, this
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form of amplification may be regarded
as similar to ordinary push-puil.
We will consider first the best-}mowg
type of class B amplification, as use
~with twin-triode battery valvesdesigned &
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especially for this purpose, and which <«
are-for battery operation. The circuit
is shown in Fig. 2, where it will be seen
that the class B stage is preceded by a-
triode, which in this case is kuown as

e

Fig. 4—Outline circuit of a paraphase amplifier. where valve: V1 takes the place of
‘a push-pull transformer, and acts as a  phase-splitter, while V2 and V3
normal push-pull valves.
primarily to show that resistors of equal value are used in anode and cathode circuits.

-behave as
The valves shown are purely neminal, and are intended
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has a tendency to produce a certain  shrillness ”’ in the
reproductlon More than this, there is often an audible

‘whine ' if certain precautions are not takcu. The
ditficulty may be partly overcome by fitting a condenser-
resistor tone compensator across the output as previously
described in this series in respect of pentodes. A more
suitable method is to connect a fixed condenser of about
.02 mfd. across the secondary of the driver transiormer,
as shown in Fig. 2.

H.T. Supply for Class B

Despite the fairly low average value of high-tension
current taken by a class B amplifier, the use of a low-
capacity H.T. battery is not desirable. The reason for
this is that the current drain varies over a wide range
and fluctuates rapidly. In conscquence, the D.C.
resistance of the supply must be low; and resistance is
lower when the cells forming the battery are of increased
size. When using an ehmmator the rectifier must be of
low resistance for the same reason. A valve rectifier is
normally suitable, but when using a metal-oxide rectifier
one of special low- resistance tvpe should be chosen.

Also, because of the fiuctuating H.T. current, it is not

normally satisfactory to cinploy automatic gnd bias,
with which the bias applied is proportional to thc
{:ur(xl'ent passing through a resistor in the H.T. negative
ead.

Quiescent Push-pull

The chicf advantage of Q.P.D. over class B is that a
driver stage is not used, since grid cufrent does not flow.
This means that the total H.T. cufrent drain may be
rather lower than with class B. Oa the other hand, two
pentodes or a twin (Q.P.P.) pentsde may be regar ded as
a necessity for a battery amplifier. This type of valve is
somewhat expensive to produce, especially since the
two halves must be fairly accurately matched.

A Q.P.P. amplifier circuit is shown in Fig. 3, where
the amplifier comes directly after the detector stage.
Thert is little difference betwecn thi circuit and that
shown in Fig. 1; the main difference is simply in
connection with- the bias voltage. This is sufficiently
high to reduce the anode current of the twin pentode
almost to cut-off in static, or no-signal, conditions. For
an average valve of this type the static anode current
for each pentode would be around 3 mA, while the peak

current would be in the region of 10 mA. These figures
would be expected when using an H.T. voltage of not
less than 120 and a bias voltage of about 7.5. Different
valves vary to a certain extent, and the makers’ instruc-
tions should be closely followe d.

The input Q.P.P..transformer would normaiiy lmve a
step-up. ratio of onme-to-three (to each half of the
secondary), but ratios up to one-to-six may be used if the
transformer is a4 well-made one with low winding self-
capacity. In determining the ratio of the soutput
transformer exactly the same method is adopted as for
all forms of push-pull. Bearing in mind the usual
anode-to-anode load resistance—around 30,000 ohmis—
it will be seen that a fairly -high-ratio step-down trans-
former is required. A good component of low self-
capacity is essential for optmmm results,

In some cases it is found that the two halves of the
valve can better be balanced if the screening grids are
fed from a 2,000-ohm potentiometer, the slider of which
is connected to H.T.4-, as shown in Fig. 3. The grid-
circuit resistors can often be dispensed with when this
matching arrangement is used. Alternatively, it is often
found sufﬁcnent to include a single resistor of about
25,000 ohms in the grid-bias lead from the centre-tap
of the input-transformer secondary winding.

In general, conditions are similar to those for class B
as far as automatic bias is concerned, but it is possible
to use this form of bias if maxinium 11nd15torted output
is not required. That is, if ‘the valve is not fully loaded.
The maximumn undistorted output is generally between
1.0 and 1.5 watts, which is similar to that of a class B
stage.

Paraphase Amplifiers

Another system of push-pull is that known as
paraphase amplification. Its most obvious difference
from the forms of push-pull already considered is that it
operates without the need for an input transformer.
Instead, a valve is used for “ phase-splitting ” ; that is,
for providing for the application of a positive half-cycle
to the grid of one valve while a negative half-cycle is
applied to the grid of the other. A simple form of
paraphase circuit is shown in Fig. 4, from which the
first principles will be clear. Further details of this
useful systcm of amplification will be given in- the-next
article of this series.

High Voltage

High Voltages are Often Present in Mains-operated Sets and Amplifiers, and Here
is a Little Advice for the Inexperienced

HAT is a high voltage ? TFrom the point of view

of danger to life the answer must depend to a

great extent on the susceptibility of the victimn

to electrical shock. Also the state of health and the

skin, whether dry or damp from perspiration or other
causes, has a lot to do with it.

The fact that persons have been electrocuted through
tampering with mains receivers, draws attention to the
potential danger of such equ1pment when not approached
in the correct manner. The following advice is therefore
offered in the hope that it will prevent accidents.

In the case of home-built apparatus; the receiver and
its wiring should be so arranged as to eliminate the
risk of shock. A carelessly built mains-operated receiver
or amplifier is a source of danger to all who handle it.
Beware particularly of grub screws m knobs, if the

spindle of the component is “ alive,” which is bad
practice to begin with, Remember that the chassis
of an A.C./[D.C. set may be alive with respect to earth,
and that the same can also apply to the aerial.
" Don’t touch any of the components without first
switching off the current, unless you know positively
what you are about, even then it is safer and wisest
to switch off. When the mains are switched off, it is
still possible to sustain a nasty shock from charged
condensers, so it is as well to discharge them by shorting
the terminals with a screwdriver having an insulated

handle before making adjustments, or otherwise
famipering with the circuit. If you must make an
adjustment while the set is in operation, keep one hand
behind you. This prevents you from receiving a shock
from one hand to the other, or, in other words, from
providing a path across the body and heart, "which
is likely to be most severe.

If you are inexperienced in the servicing of mains
receivers, always have someone with you when tackling
them. You should also make yourself familiar with the
first aid treatment for electrical shock. It may enable
you to save a life in such circumstances.

Don’t attempt to hurry too much if a companion is
unable to extricate himself. Act quickly but not
without deliberation, or you may. be in as bad a fix
as the person you are trying to help. Do not touch
the victim with your bare hands if he is wet. Try to
grab him by a fold of loose clothing, or throw a dry
rug or blanket over him and then remove him. Switching
off the voltage is Simpler, and should bc done where
possible ; but rather than run around looking for the
switch it may be quicker to pull the person from the
points of contact.

I hope I haven’t given the impression that a wircless
set is a highly dangerous article. It isn’t. But so
long as fools rush in where angels fear to tread there
must inevitably be some risk.—W. M.
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Impressions on the Wax
Review of the Latest Gramophone Records.
H.MV. Columbia

ECORDINGS ot the-great Toscanini conducting
Bethoven’s 1st, 3rd, 4th, sth, 6th and 7th
Svmphonies, on H.M.V. records already are

available, and with the latest releases the conipletion of
the whole ‘nine is brought -a stage nearer. The new
- records to which I amn referring are }H.M.V. DB6160-2,
which consist: of superb recordings of the N.B.C. Sym-
phony Orchestra—conducted by Arturo Toscanini—
performning the “little symphony ™ as Beécthoven so
often called it, or as it is more generally known,
““ Syniphony No. 8 in F Major (Op. 93).” There are
three records, the first being the 1st Movement—Allegro
vivace ¢ con brio—the second, the 2nd and 3rd Move-
ments—Alegretto scherzando—and Tempo di Menuetto
respectively, while the last record completes the
symphony with the 4th Movement—Allegro vivace.

The Boston Promenade Orchestra—conducted by
Arthur Fielder—have made a fine recording of * Dances
fron  Glanta,” which were composed for the 8oth
Anniversary of the Budapest Philharmonic Society,
1934,.bY Zoltan Kodaly.

The dances, which although composed as separate
numbers, run on continuously, and they possess some
rather beautiful melodies. At times, the music reaches
what I can only describe as a whirling pitch of excite-
ment ; this is particularly noticeable near the end,
when the tempo reaches its peak, and then there is a
sudden cut-off—silence—and once again the binding
theme, - which links all the dances together, leads up
to a striking close. The Boston Promenade Orchestra
give an.outstanding performance of this melodious. and
exciting nwsic. H.M.V. C3367-8 (two records).

To complete my selection of 12in. H.M.V. records, 1
reccammend 3369, which consists of two recordings
which in their class rank with those mentioned above
for perfect performances and artistry. On one side,
that charming soprano Gwen Catley. with the “Hallé
Orchestra under the baton of Warwick DBraithwaite,
sings * Dearest Name * (Caro nomc) from * Rigoletto ”
(Levy-Verdi). On the othcr side, Webster Booth (tenor)
and Dennis Noble ({baritone) render * In a Caupe "
(Ah! Mimi, false, fickle-hearted) from Act 4 of “ La
Boheme” (Pinkerton-Puccini), also with the Hallé
Orchestra and Warwick Braithwaite.

I have five 1oin. H.M.V. records to bring to vour
notice this month, the first being by ‘‘ Hutel-"’" (Leslie A.
Hutchinson), who has recorded * You Happen Once
in a Lifetime* and & Pale Hands” ({IKashmiri Song),
which,is featured in the film *‘ Hers To Hold.” These
two numbers are on /{.M.1". BDio6o.

The New Mayfair Orchestra has made two good
recordings on H.M.V. BD5820, from “ 1 Love to Sing,”
which is featured in the fihn *“ Rhythm Sercrede,” and
“ Close to You,” both with vocal refrain.

Ivy Benson and her Girls” Band have selected * The
Homc Coming Waltz ** and “ We Mustn’t Say Good-bye ”
—waltz and foxtrot respectively, for their two numbers
on HM.VV. BD1o61. These are two good tunes well
orchestrated and played, and Ivy herself takes a twrn
at the saxophone in each recording.

Glenn Miller and his Orchestra put up a fine show
with * Melancholy "Lullaby "—foxtrot—linked with
** Blue Moonlight,”’ which is in the same tempo. Nice
numbers for dancing. H.M.I". BDs822. In the Swing
section, I have selected one which 1 feel sure will have
a wide appeal to all swing fans. It is H.M.1”. Bo349
{Nos. 545 and 546 of the Swing Music Series, 1943), the
numbers being “ Oh! Ladv Be Good "—featnred in
the film * Lady Be Good,” and on the other side of the
disc is ‘“ Rose Room.” They are plaved by Sidney
Bechct and his New Orleans Feetwarmners, and ‘ Pops ™
Bechet warms things up considerably with some of his
famous vibrato playing.

TO opcn up my selection of Columbia records for this
month I have chosen one by The Columbia Broad-
casting Symphony Orchestra, conducted by Howard
Barlow, for the outstanding recording they have made
of *“The Bartered Bride—Three Dances ’—Smetara.
The music, in keeping with the entrancing airs and gay
rhyvthm of the Bohemian folk tunes in which the scorc
of the opera is rich, is lively and its rhythm infectious.
The Threc Dances consist of 1, Polka, 2, Furiant—
characterised by alternating rhythm and -increasing
tenipo—and 3, the rather quaint Dance of the Comedians.
Columbia DX1130, -

Outstanding amongst contemporary singers of Negro
spirituals is Rowland Hayes, one of America’s greatest
Negro tenors, who returned to this country a fcw weeks
ago to lead a choir of 200 Negro soldiers of the U.S.
Army at the Albert Hall.  I'say returned to this country,
as he was over here in 1921, when he took London
by storm and was,commanded to sing before*the .King
and Queen. Coltimbia have just released DX1132
which contains fine\recordings of Rowland Hayes giving
a perfect renderiny, of * Hear De Lambs a-Cryin’”
and “ Plenty Good foomr.”” both Negro spirituals, and,
on the other side of ¥ie record, ** Were You There,” a
spiritual unaccompaniedy

Although the subject is diffcrent, thisis a fitting place
to introduce another great Negro singer, namely, Paul
Robeson, who, on Columbia DB2125, makes his Columbia
debut by recording two popular Russian ballads, *“ Song
of the Fatherland " (Land of Freedom) and ‘ Song of
the Plains ”’ (Red Army Song), in English and Russian.
Both of these songs.are stirring and virile’and Robeson,
with his rich, finely-controlied bass-baritone voice,
makes the most of them and gives us two recordings
perfect in every detail.

‘“ Caprice Italien,” Part 1 and 2, is the title of Columbia
DB2126, which takes the form of a piano duet by those
famous and gifted ducttists, Rawicz and Landauer.
Tschaikowsky’s composition is, in itself, very delightful,
but its charm is enhanced by the skill and interpretation
of these two very popular artists. .

A record which I recommend to all, for good light
entertainment, is Columbia DBz127, It is by that
ever-popular and polished comedian, Jack Buchanan,

“who sings two of his numbers from *‘ It’s Timc to Dance.”
They are entitled “ I'm Looking for a Melody "’ and
“ Everything Happens to Me,” and the accompaniment
is provided by the Winter Garden Theatre Orchestra,
conducted by George Windeatt. Jack is a master of
light comedy and his latest record is simply top-notch.

Monte Ray has selected *“ Star of Love” and *“ O
Lovely Moon ” for his recording this month on Columbia
FB2963. Two good songs, well presented.

Carrol Gibbons and the Savoy Hotel Orpheans have
made a fine record out of “ I Left My Heart at the Stage
Door Canteen,” linked with * There’s No Two Ways
About Love,” both being foxtrots. Recommended for
dancing, the number being Columbia FB2967.

‘“If You Please,” which is featured in the film,
“ Dixie,” and “ There's a Ship Rolling Home,” form the
selection of Jinuny Leach and the New ¢ Organolians,”
with '"H. Robinson Cleaver at the Hammond Organ
and Rita Williams taking the vocals. These are on
Colinbia FB2969.

Parlophone

I USUALLY top my Parlophone selection with Richard
Tauber's latest record, and am making no

exception this month, as his two latest recordings have

particular appeal. They are “ The Post,” with piano

accompaniment by Percy Khan, and “ To Music,”

. with String Sextet, both songs being sung in English,

Parlophone ROzo0525.
(Continued on page 85:)
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GALPINS

ELECTRICAL STORES

“ FAIRVIEW,”’
LONDON RD., WROTHA'ﬂ KENT.

TERMS CASH with ORDER.
No ©.0.D.

Regret no Orders can he accepted from Eire
r Northern Ireland.

ELL(‘TR]C LIGHT CHECK METERS,
well-known makers, first-class condition,
electrically guaranteed, for A.C. mains
200250 volts 50 cy. 1 phase 5 amp. load;
10~ each ; 10 amp. load. 12 8, carriage 1/-.
1 K.W. Th \VGFOR)IFR input 100 volts
at 100 cycles, single phase output 10,500
volts, centre mpped to earth. Price
/10/- carnage forw.

HEAYV DUTY CABLE. V.IL.R.. and
braxded in first-class condition. size 37713,
lengths 30 to 40 yards, Price by the length.
5/~ per yard, carriage forward, or 7/- per
yard for short lengths, carriage paid.
R(DTAI!Y CONVERTER, C. to D.
input 48 volts: output 2,500 volts at
lkW condition as new. Prlce£10.carnage

ba
] W\'l'l' WIRE END Resistances, new
and unused assorted qxzes {our assort-

nt), 5/6 p post fre
~.()Lll) BRASS A\lPS (wmg type), one-
hole mounting, fitted double contact

small B.C. holder and 12-velt 16 watt bulb,
3/8 each rost free, or 30/- per doz., carriage

TUAGSTPV CONTACTS, 3/16in. dia..
pair mounted on spring blades. also tWO
high quality pure silver contacts 3/16 in.
dia., also mounted on spring blades fit for
heavy duty, new and \mused :  there is
enough base to remove ‘or ‘other work.
Price the set of four contacts, 5/-. post free,
AUTO TRANSFORMER. Rating 2,000
watts, tapped 0-110-200-220-240 volts, as
new. “Price £9, carriage paid,
RESISTANCE MATS, size 8in. by 6in.,
set of four, 80-30-15C and 690 ohms, 10 carry
t to } amp. Price, set of four, 5/-. post
e,

MOVING .COIL Ampmeter. 2iin. dia..
panel mounting:-reading 0-20 amps., F.S. D.
mi{A, Price 30/-, post free.
RbDUCTI()N GEAR HBOX, right angle
drive, ratio 50 to 1, ball bearing. shafts
7/16 in. and 5/16 {n. in new condition. Price
25/-, carriage paid.
MOTOR DRIVEN PUMP. iotv. D.C.
motor, ‘“ Keith Blackman.'" ! HP. ¥ in.
inlet and outlet gear type pump, in perfect
WOFKI% order, Price £5. carriage paid.
v. D.C. motor. }in. inlet and outlet.
Price £7110/0 carriage pald
ROTARY NVERTER, D.C. to AC.
Input 22 volr.s D.C. Output 100 volts at 140
m/A, 50 cycle, single phase. ball bearing,
in first-class condition, no smoothing.
Price £5, carriage paid.
MILLIAW PMFTLR flush mounting, 2¢in.
dia., range 0100 mlA shunted moving
coll, Price £2. t.fre
\lO\'l'\G (‘()ll A\IP“FTFR 2lin.
range 0-} amp.,
15m/A, Price 95/- post 1
MASSIVE (-UN\IETAI “’th[l. complete
with long handle, for use with #in. wire
cable. weight 50 n-s condition as new.
Price £3. carriage paid.
200 AMP, l\‘\ll‘lu S“ ITCRES. S.P.-D.T.,
in first-class condition. Price 15/- each.
RECORDING AMPMETER in large iron-
clad case, moving coil, 0-3 amp., no pen,
clockwork perfect. Price #£5, carriage

aid.
SU[’ER SENSITIVE RELAYS, Multi Jeaf,
P.0. type, very low m/A vorking. condmon
new. price 15/~ each. post fre:
ROTARY CONVERTER. DC to AC
input 23 volts, output 1,000 volts. £50 m/A
D.C. Choke and condenser smoothing fitted
to both input and output, condition as new.
Weight 851bs. Price 510. carriage paid.
METER MOVEMENTS, moving coil, for
recalibration, large size, 4 to 6 in full
scale deflection, deflection average, 30 m/A.
Price 15/-, post free.
AUTO TR. L‘\NF()R\[ER. one Kw tapped
0-110-200-220-24Q. step up or step down,
condition as new. Price £5. carriage paid.
RESISTANCE UNITS, fireproof, size 10in.
by lin,.wound chrome nickel
2 ohms to carry 10 amps, Price 26, post

fre

EPOCH SPEAKER, super cinema model
20 watts output. 15in, comne, 15 ohrg_

6 volt field, no energizing. Price £4I10/0.
carriage paid.

dia.,
panel mountmg. F.8.D.

wire, reslstance |

WE CARRY ON
WEBB’S- TRADITION—
EVERYTHING APPERTAINING TO RADIO
T
Apparatus to Order . . .

Our well-equipped works can
undertake design and construction
of Transmitters (5 watts to | kilo-
watt), Audio Amplifiers, Beat
Frequency Audio Oscillators and
specialised service equipment in
general.

-Service . ..

servicing and re-alignment of Com-
munications Receivers, and Priority
repairs take preference. We are,
nevertheless, open to undertake a
quota of civilian radio repairs at
reasonable charges, based solely
on time and material.

Stocks . . .

Our -varied stock of the more
specialised items of radio apparatus
and components have proved of
inestimable value in meeting urgent
requirements of Government Ex-
perimental Stations and Contractors
engaged on similar work.
'METAL SCREENING CABINETS :
Black crackle steel, sizes as. following
| Eddyston€é Cat. Nos. All complete with
chassis, -front panel and hinged lid.
Available for OFFICIAL
REQUISITIONS.
No. 1081 61" wide, 6" deep ,7” high.
No. 1033 8" wide, 91" deep, 9" high.
No. 1034 17" wide, 93" deep, 9“ high.
METERS.—For laboratory and high pre-
cision measuring we confidently recommend
Multi-range Universal Meter type *' E44.'"
Robustly made-but great accuracy, Volts
A.C. and D.C,, | to 1,000. Current, Ima.

to 10 amps. Resistance, 0110,000, 0/100,000
and 0/l megohm.
Full details from leafiet, send 2d.

stamp, please.
14, Soho Street, Oxford Street,
London, W.I
Telephone : Gerrard 2089

are available 9 a.m. till 6.0 p.m.
for OFFICIAL business, but piease

note our SHOP HOURS—10 am.
to 4 p.m. (Saturdays 10 2.m. to 12
noon.)

We

As hitherto, our speciality is the-

'SUNDRIES.

=—ELECTRADIX =—

MOTORS and DYNAMOS

We have acquired a useful parcel of D.C.
Motors in all*sizes from 118th H.P., I/6th,
114¢h, IIBrd 5,3 013, 2 3,4, 5and &
H.P., in , 220, and 440 volts There
are also:a numbcr of A.C. Motors, single
and 3-phase, from /8th H.P. 1o 3 H.P.
Kindly specify wants and we will offer the
nearest, as no priority is needed on these
machines.

PORTABLE ELECTRIC DRILLS: D.C.
110 volts, £5 10s. ; A.C., 220 volts, £7 §0s.
DRILLS. Electric Bench Drilis, D.C:
Wolf, 110 volts, massive plllar type, geared
feed, counter weight rise, No. | morse
socket'for 2in. steel. For dellvery without
permit, £8 10s. each, .

BLOWERS AND FANS.
open type of % to 6 h,p.

POWER TRANSFORMERS.  Single-
phase 50 cycles 35 KVA. 35,000 watts, by
Brit. Elec. Transf. Co. 220 volts to 110/110
volts, £30. 5 KVA 220 volts to 5,000 volts
and 500 volts, £10. 2 KVA Foster 200 volts
to 4,000 volts, £8 10s. 1} KVA Zenicth 100
volts to 6,000 volts, £8. 3 KVA 400 volts
SP 50 cycles to 600 volts, oil filled, by
Metvick, £9. 2 KVA 230 volts SP 400 cycles
to 11,500 volts, C.T., oil filled, Foster,
£8 10s. | KVA IOOO volts SP 50 to 20,000
volts, oil filled, by J. & P., £7. All as new.
TRANSFORMER COMPONENTS.
Stampings Control limits supply. We
offer some ° 100-watt transformers for
rewinding. Complete, good class but
unknown ratios. Sold for re-making,
22i6. Larger 250-wate size, 27/16. Stalloy
Sheets for Transformer Stampings,
38in. x 6in.,, H3 each. Radio Mains
Transformers, §7/6. .

CRYSTAL SETS
Three excellent types now available.
GAMBRELL W/M type . with selector
switch, tuning condensers and permanent
crystal detector, in closed portable case,
H

Exhaust and

VICTORY Pocket type crystal receiver
in bakelite box with one earpiece, 35/-.
MARK [l type. A two-circuit receiver
with tapped inductance, variometer, tuning
condenser, perikon and catswhnsker detec-
tors, in f'eld case |14 x 10 x 8in., with lid
g;fi space for headphones. Gov't model,

6in. 'Pocket Thermo-
meters, nickel case, Vet Type, for animals,
901100 deg 6. .M.V. Resistors, glass
cased, wire ends, 4 wacts, .0l, .025, .05
and | meg., l/- per set of 4, or 2I9 per doz.
Screened Mike Cable, flexxble sheath,
single core, 1/2 per‘yard. Multiple Con-
nection Strlps of soidering 'taggs, tele-
phone type moulded mounting, in 20,
49, 80 or 100 ways, ac 26, 3I-, 3/6 and 4I-
each. G.P.O. Plugs, 2I- each Terminal
Covers, bakelice, with two securing
screws size of domino, 9d. G.P.O. Vertical
Telegraph Galvos, slightly dantSged but
in working order, 716. Mentor Battery
Indicators, thermal type signal lighe,
thermal type, Z}in. dial, flush panel, 6 volt
and 12 volt, 5/-. Small Solenoids, ** Gemi,”
6 volts, |} amps, iron plunger, 6/6.
Oldhams Miners Lamps, all-metal, for
accumulator or dry cell, 7/6. 4-way Cmds,
tong, suit mikes or handcom phones, 2/-.
Electric Counters, to 10,000 revs,,
G.P.O., 5i6.
NEW LIST NOW READY.

(Limited -supply.) Regulations require us
to charge for this. Listsent postfree for éd.

ELECTRADIX RADIOS
214, Queenstown Road, Battersea,
London, S.W.8, Teleplone: Maeaulay 2159,
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The Editor does not necessarily agree with the opini

ver. o
TS R g Ry TS

[SCUSSL(O/L

d by his co dents. All letters must

be accompanied by the name and address of the sernder {not necess;ril; for publication).

. Radio €xam. Papers
IR,—In ‘connection with the answer given to question
number 6 in the Radio Examination Papers 24
{(November issue), I .think,that your contributors have
omitted to mention the fact that the method quoted

of obtaining the value of an ammeter shunt when the:

instrument resistance is unknown, is only an approximate
one which might give rise to serious error in some
cases. |

Referring to the answer mentioned, it will be scen
that to obtain a shunt to give double scale readings,
an unshunted reading is halved by addition of a suitable
shunt, and the assumption tacitly made that the original
current flowing remains unaltered. This assumption,
“however, is a false one, as the addition of a shunt
resistance must lower the total resistance, and hence
increase the current.- Thus if an original reading of
10 mA's were halved by a shunt, the current would
become sorue value in excess of 10 mA’s, but on an
adjusted scale the shunted instrument would read 10 InA’s
and would therefore be in error. The magnitude of
the error .would depend on the instrument and the
particular scale change involved, but would always
be present. -

T would suggest that the only safe way to shugt an
instrument when its resistance is unknown and chnnot
be mecasured, is to find the value of the shunt by trial

10n A 8
rﬂwmmww—* 100 ‘
4 o
s ¢
2 U
fy 2 o
‘.l'
Circuit used by Mr. A. J. Croft toillustrate the ‘points raised ir
his letter.
Y

and error with a true reading instrument of appropriate
T°S.D. in series.

The sketch ‘and’ notes given indicate how serious
the error may be in a particular case. !

Let an instrument resistance 102, [.S.D..100 mA's
be supplied with 100 mA's from a z-volt cell, their series
resistance needed is:

2
- — 10 = 1002 .
.1

so that total resistance is 202. -4,
Now let a shunt S ohms halve the reading, then the

current through the instrument is 50 mA’s = .05 arp.
“The diagram now represents the state of affairs.
Then.total resistance =10+ I—OL:-S—S = Iixo%{s
2 20+42S
and . * . total current =100+208" 100+z0S 2MP-
1045
but current through instrument = .05 amp., and

. P.D.on AB = 10X .05 = .5 volt
.*. current through S ='—£

.*. since total current is the sum of that through §
and that through the instrument :
20-+2S .5

footz08 = 5+ 7§
.*. 2084252 = 5S + S% 4 50 + 10S
.. 82455 —50=0
2. (8—5)(S+10) =0 B
.. 8§ == 5 (rejecting the negative root).
.*. Shunt resistance is 52
Hence total current now becomes :

. 2 2 2
= I0X5 = 5_()_—_'?3} = .I5_gamp.
‘°+lo+15 m+Xs

So that for an adjusted scale reading of 100 mA’s the
actual current flowing is really 150 mA’s—A, J. Crorr,
(Menai Bridge).

Tue EXPERIMENTERS reply :¢ ]

“ You are correct in what you write, but you do not
follow the requirements of the question as put; always,
a mistake in an examinations

« One would hardly be likely to connect a milliammeter
of unknown resistance across a two-volt cell with only
a 1o-ohm resistor in series. If that were done, as you
propose, the resistance of the meter would be obvious.
There would then be no necessity to adopt the expedient
described in our reply and the question would be without

oint.

“In radio work, a milliammeter is almost invariably
connected in a circuit which includes a relatively high
value of resistance. For example, if a meter were used
to measure the anode or cathode current of a valve of,
say, 13,000 ohms internal resistance the total resistance
in'scries with the meter (internal resistance plus anode
load resistance} would lie between about 16,000 and
75,000 ohms, according to the form of coupling used.
In such a case, the meter resistance is always—and quite
rightly—ignored, since it is a negligible part of, the
total circuit resistance. ¢

It will be seen that in our reply we stated that the
meter should be connected in series with a battery and a
resistor. Evenif a G.B. battery of only g volts were used,
the series resistance would be approximately 2,000 ohms.
Consequently, the inaccuracy involved when shunting a
typical s0-ohm meter with a resistance of 50 ohms in
order to double the full-scale reading would be little
more than one per cent. And a meter of such quality.
that it was not marked with its resistance would not
read to such a high degree of accuracy as that. If it did,
a finely-calibrated scalé would be called for—and a
good magnifying glass would be necessary when reading
it! i

“The suggested aternative method of calibration
would be quite satisfactory if a * true reading instrument
of appropriate F.S.D.’ were available. But how many
readers have such an’instrument in addition to the less
expensive one to be shunted ?

“ If you had suggested that it might have been better
to qualify the word *battery’ in our reply. by making
it an ‘ H.T, batlery * we should not disagree.”

B.O.T. Selling Licences

IR,—Many ‘small practical wireless dealers ares
debarred from selling radio parts because they
have been unable to obtain appropriate licences from the
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Board of Trade. - This position is lirought about by the
opposition of larger cstablished dealers who oppose alt
applications for licences. : p
These small practical men give not only satisfactory
service, but theif persenal attention to the requirements
of their custoniers. The large _dealers in conmponents
generally have no'practical knowledge of wireless repairs.
They afe simply sellers of new valves and other parts,
arid do not want to service their customers’ sets, -«
The position is, that a practical man who isWiiting
to repair sets is debarred from selltng new valve¥and
other parts over the counter to his cu?tomers who want
to repair their own sets, whilst another tracdler who does
not want to do repairs ciin sell new valves and parts over
the ceunier because he holds a Board of Trade licence.
\When the first tradér applies for a licence his application
is opposed by the second trader, usually successfully.
On account of this a large number of anomalies have
arisen, and some strong action should
to get the position reviewed.—J. W. Listox (Man-
chester). F

IR,—I note with some satisfaction 1n the editeriai
of the Décember issue of vour very excellent
journal a timely castigation of a very undesirable
element that is insinuating itself into the field of radio
repairs,  Unfortunately, however, ‘your remarks are
hardly likely to reacl the eves of those to whom it is of
most concern, as ‘they do not appear to he the tyvpe to
which a technical journal such as yours will have much
appeal, To put it mildly, thesc people are no more nor
less than sharks of the worst order, preying on anignorant
yet at the same time financially attractive public. Tt
would net be so bad if these mushroom repair organisa-
tions were to put some good material into the work
for which they so glibly charge such fantastic prices,
but as far as I can see, so long as they can get a set {o
function long enough for you to hear it going in the shop,
they are quite content, and should anything subsequently
go wrong, due to faulty components that they have
supplied, no claiin can be made against them, as they
appcared all right when you left the shop.

Surely thére could be the same periadical checks made
by the Board of Trade on those firms to whom they
have issued repairing licences, as the Ministry of Food
and local Price. Regulating Commitices conduct on
establishments under their control.

However, you ask for details of specific experiences,
so here is my tale. 1

Just over nine months ago while changing a very
worn resistance cord ‘'on an American midget receiver
for one rather less frayed, I got the connections miixed,
and when I switched on I blew the rectifier (25Z6).
This, however, I only suspected at the tine as the
filament was still intact, but I had scen some sort of a
blue flash from that valve. I took the set to a firm in
Holloway to be repaired, including the fixing of.a new
dine cord. The following week I called for it, only to be
told that three of ithe valves were blown, that they
(23Z5, 2546, 6K6) were completely unobtainable, and
that I had better shelve the set until after the war.
J knew that all the filaments were intact so I had all
the valves tested separately at another shop, at which
1 was tokl that only the 25Z6 was blown. 8

Being on D.C. at home (Highgate) T decided to sce
if the set would work there, but beforc connecting up
I thought it just as well to glance underneath the chassis
to'see that all was in order, and lo! the electrolytic
block condenscr (32 x 8 mfd.) was missing. I took the
set back to the Holloway firm, demande« an explanation,
but the only satisfaction I could get was that it must
have been faulty anvway, and the man who had done the
job had just been called up. They could find no trace of
the missing part in the shop. However, they undertook
to repair the set, providing that I could obtain a new
2525. About three weeks later [ took this valve to them,
and then called in fairly regularly each forinight only to
Le told on cach oeccasion that they had not yet been
able to get 2 condenser small enough to fit info the set,

be taken.

After about four months 1 called in a shop that had
just openerd dt Paddington, and inquired whether they
had a midget 32 x 8 mid. condenser. Certainly they had,
but they were very sorry the B.O.T. did not allow
them to sell components over the counter, but if T
would bring along my set they would fix it. So a few
days later I transierred the set to the latter firm, who
were 1o fix a new line cord as-well as a new condenser.
About ten days lates I called in for the set, and to
my great.joy it was functioning again after some five
and a half months of silence. How inuch would that be,
please ? Two pounds fifteen shillings. Now this needed
alittle closer investigation, so I asked for a.inore detailed
account, whereupon the man, taking a look at the set
from the back, started offi—there is one new valve, two
new condensers and a ncw line ecord.  On pointing out
that the new valve was my own he proceeded to make
out a fresh itemised bill on the back of the one he had
just given me. .Line cord, 9s.; 2 cendensers at gs. 1d.
each, 18s. 2d. ; time, 3s.; total, £1 16s. 2d. This sun I
paid, not noticing until I got home that the arithmetic
was not all that it might have been. Soin the afternoon
I called back and got a 4s. refund. About a month later
the receiver went wrong again, and so it remains to this
day,-with great suspicion falling on the 8 mfd. condenser
which I suspect of intermittent shorting. 1
Now, while fully appreciating the needs of priority
services, 1 do think that if components are to be made
available for the use of the public, they should be
capable of being purchased over the counter by someone
desiring to carry out his own repairs. Of course, some
form o? control may be necessary ' to prevent abuse of
these facilities, perhaps something similar tothe signing
of the poisons book when -buying dangerous drugs at a
chemist’s shop.—D. M. Mo~xTGoMERY (Paddington, W.2).

Impressions on the Wax

(Continued from page 82.)

The Organ, the Dance Band and Me, or, in other words,
Billy Thorburn (piano), H. Robinson Cleaver (organ)
and Helen Clare (vocalist), play (and sing) ““ What Do
You Think These Ruby Lips Werc Made .For-”’ and
‘“ Say a Pray’r for the Boys Over There,” both foxtrots,
on Parlophone Fr997. A good.record, with a pleasing
style and orchestration.

“Tin Pan .\lley Medley—No. 58, on Pariophone
I'1992, introduces a fine selection of popular melodies,
including ‘‘ Comin’ Inn on a Wing and a Prayer,” “ Take
It From There,” * Better Not Roll Those Blue, Blue
Eves,” ““ You Rhyme With Everything That’s Beautiful,”
“With All My Heart,” and * Sunday, Monday or
Always.” As usual, Ivor Morton and Dave Kaye, on
two pianos, with string bass and drums, put up a very
good perforinance. L

Harry Parry and his Radio Sextet, in The 1943 Super
Rhythm-Style Series, No. 114, offer us, in theirinimitable
style, * Rosetta >’ and “ Ida, Sweet as’ Apple Cider,” on’
Parlophone R2889.

Regal
EGINALD DIXON, at the organ, has recorded this
month * Dixontime (No. 16) ” on Regal MR3713,
in which bhe introduces * Johnny Zero,” *‘ Comin’ 1n
on a Wing and a Prayer,” “ Silver Wings in the Moon-
light,” “If You Please,” * You’ll Never Know,” and
“In My Arms,” It is a fine record.

The Black Dyke Mills Band, conducted by A, O.
Pearce, contribute ‘ The Iinpresario—Overture ” and
‘ Rendezvous—Gavotte,” on Regal A/R3714, and [
recommend it to all who enjoy a good brass band of
undoubted ability.

Harry Roy’s supporters will welcome Rega! MR3716,
as this is the latest recording by Harry Roy and his
Band; and it consists of “ There’s No Two Ways About
Love ” and * Sunday, Monday or Always,” which
Harry and his boys play with all the style, gusto and
rhythm for which they are noted,
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‘Replies to Queries

Mazda A.C/P.1 Matching

1 have a Mazda A.C./P.1 super power valve, and would
like to know the resistance necded in the anode circuit. I am
using an output transformer with a 9,0002 primary. Is this
suitable ?”*—H. G. D. (Leeds).

HE Mazda A.C./P.r super power valve has an optimum

load of 10,000 otms. The D.C. resistance of the primary

of the matching transformer does not bear a direct relation to

the optimum load, as one is more concerned with the reflected

impedance or resistance of the primary, which is imposed on

it by the loading in the secondary circuit, i.e., the impedance
of the speech coil and the ratio of the transformer.

Service Oscillator

“In your issuc of June, 1943, you published details of a Service
Oscillator, by S. Brasier.

““l am constructing this unit and would like to make it an
A.C./D.C. job. Shall 1 be correct in assuming that_the only
alterations necessary would be a universal mains unit instead of
the present A.C., and a condenser to break the coupling coil
junction (and carth) to the centre tap of the tuning coil and
negative line ?

** Are there likely to be any snags ? ’—T. M. (Swindon).

THE designer of the instrument has not tried an A.C./D.C.
version, but we see no objection in the circnit being
modified provided reasonable precautions are taken in the
smoothing of the H.T. line and wiring of the-heaters.

We assume that you intend using high voltage filament valves
and connecting the filaments in series in the usual A.C./D.C.
manner. It would be advisable to insert a condenser having a
capacity of .ooor mfd. in series with the R.F. output lead and
another condenser of .05 mid. capacity between the chassis and
the actual earth.

Incorrect Readings

“T have an Ekco A.C.12 climinator. The H.T. 4 should
be 120/150 volts, and there is a terminal for 70/80 volts and oae
for sercen-grid. The voltage as measured by a voltmeter is 70.
30 and 30 respectively. Can you tell me any way I can get the
correct potential from the eliminator ?

“ Also, can you suggest a good form of aerial for short-wave
reception which can be erected in the roof of the house ? ”—
J. L. B, (East Ham). .

would appear that the voltage readings were taken with a
voltmeter having a low resistance as this would account for
the misleading readings obtained. If it is possible for you to
make fresh measurements with a meter having a resistance of,
at least, 1,000 ohms per volt, we would advise vou to do so as
we think you will find that the voltages are slightly above those
specified by the makers when no load is being imposed.

_ The type of aerial which can be erected in the roof of a house
is governed to.a great extent by the lavout of the house and
the space available. In the majority of cases, however, a good
inverted ‘“ L™ type of aerial is usually most satisfactory. The
horizontal portion can be erected under the roof and the down-
lead brought out under the eaves and down the side of the
hlousea{)]rovided' it is kept, at least, two to three feet away from
the wall.

Overheating

“1 had a mains transformer rewonnd recently. After I had it
assembled in the receiver I -switched on, and almost immediately
the transformer started to buzz and vibrate; two or three
minutes later the grease started to run out from the windings. On
touching the transformer I found that it was boiling hot, Could
you please tell me what is wrong ? ’—R. F. (Glasgow).

THE fact that a pronounced buzzing noise was produced when
the mains transformer was brought into circuit indicates
that the laminations were loose and that they were vibrating
within the winding bobbin. If the winding became very hot it
is quite possible that the insulation between one or more layers
of winding has broken down.

It would also le advisable to test for any leakage between
primary-and secondary sections and the frame of the transformer.
If the component was rewound locafly perhaps it would be
possible for you to have it tested.

Medinc-wave Coil

“ 1 have just completed a normal 3-valve straight, consisting of
a V/M R.F. amp., triode det. and a tetrode output. 2
*In both aerial and R.F, amp. circuit I am using tt_med grid,

¥ RULES
} to draw the reader's attention to the fAtt that the Queries

Service is intended only for the solution of problems or difticultics
arising from the construction of receivers described in our pages, from
articlss appearing in our pages, or on gedera] wireless matters. We
regret that we cannot, for vbvious reasons i—

(1) Supply circuit diagrams of complete multi-valve receivers.

(2) Suggest alteratious or nodifications of ,receivers described in

our coutemporaries.

(3 Suzgest al or dificati

(4) Answer queries over the telephone.

{5) Grant interviews to querists. 2

A stamped, addressed envelope must be enclosed ror the reply. All
sketches and dravings which are sent to us should bear the name and
address of the sender.

Requests for Blueprints must not be enclosed with queries, as they
are dealt with Ly a separate department.
Send your queries to the Editor, PRACTICAL WIRELESS, George.
Newnes, Ltd., Tower House. Southarupton Street, Strand, London, W.C.2, ‘

to receivers.

The coupon on page iii of cover must be enclosed with every guery.

but due to the fact that I cannot obtain the right amount of induc-
tance my ‘selectivity is very poor and. consequently, the main tuner
acts as a. bandspreader.

** What I require are the turns for the aerial coil. grid and aerial
and H.F. coil,_anode and prid. Also the position of the first coil
on the former relative to the sccond, using lin. diameter formcr

yand 38 S.W.G. cnamelled wire.”—Sgt. D. (R.A.F.). :

USING a tin. former and a, .ocos mfd. tuning condenser you

will require approximatelv 100 turns of 38'S.W.G. enamelled
wire for the-grid winding. The aerial coupling coil can consist
of, say; 40 turns of the same wire, but the actual number is best
detesmined by experiment as it governs not only the sensitivitv
of the receiver but also the selectivity. The same applies to the
primary winding for the H.F. stage. ; 4

It is best to cover the centre of the grid coil with one on two
layers of insulating material such as Empire cloth, and wind
over that the primary winding. '

Pick-up Tracking I

“ Could you please telt me the correct way to set a pick-up
regarding needle tracking. Should the ncedle point touch centre
of turntabie spindie ?

“J have tried fixing pick-up in diflerent places. have had vibra-
tion noises of needle. and scraping noises through speaker, but
clear reproduction in either case.

“ Also, which is the best pick-up connections, grid and carth,
or grid and grid bias ? "—W. McG, (Coventry).

TO secure correct tracking of the tone-arm, it is necessary to
see that the needle in the pick-up rests on the centre of
the turntable spindie. when at its innermost point of travcl

One or two experiments should be made before screwing
down the base of the tone-arm to try and secure a position which
will produce the above-and allow the pick-up head to keep at
right-angles to the sound track on the record during the whole
of the playing period.

It is sometimes necessary to return one side of the pick-up to
a low value of negative grid bias; the actual value must be
determined by experiment as it depends on the type of valve
in use. F

Car Radio Receiver on A.C.

“] have a car radio, Crossley make, which I would like to use
off the eleétric main A.C. supply. It is a 6-voit supply set; could
I by using an ordinary mains transformer and correct smoothing
do this ? At present it is fed by a 6-volt vibrator, transformer, and

ya full-wave rcctigeer 6X5, If you could supply me with a suitable
circuit 1 would very much obliged as I couw then use the set
in my hut.”—W. S. R. (R.A.F.).

IT is not sufficient to use a mains transforiner to feed the input
to the car radio receiver. The input must be D.C., therefore

it will be necessary to employ some form of rectifier in conjunction

_with the mains transformer to convert the A.C. supply to D.C.

A better arrangement is to use a 6-volt accumulator and to kecp
the accumulator fully charged by means of a small L.T. charger,
which is simple to construct and economical in aperation. Messrs,
Westinghouse Brake & Signal Co., Ltd., of Pew Hill House,
Chippenham, Wilts, can _supply details of suitable metal rectifiers
in their handbook, entitled ** The All-Metal Way,” price 3d.
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_CIussitied Adverlisements

LITERATURE, MAPS, etc.

RAIDIO SOCIETY OF GREAT BRITAIN
invites all keen experimenters to apply
for membership. Current 1ssue i R S.G
Bulletin " and details, 1-

AMATEUR RADIO \VI)IH)O (300
pages). paper r, 4'- cot.h. 6/8." Radio
Handbook Supplement 140 g'\gew) paper

: _cloth, 5/-—R 28-30,

29:
Little Russell Strect. London, WCI

WEBRBB’S Radfo Map of the World. Locates
any statton heard. Size 40in. by 30ir., 4 6.

post 6. On linen. 10,6. post 6d.—Webb s
Radio. 14, Soho Street, London, W.1
GERrard 2069.

MORSE & S.W. EQUIPMENT

FULL range of Transmitting Keys. prac-
tice sets and other equipment for Morse
training.. —\Vebb’< Radio, 14, Soho Street,
London, W.1, 'Phone : CGERrard 2089,

HA.C Short-wave Receivers, Famous
for over ten years. Improved one-valve
model now available. Complete kit of
components, accessories, with full ip-
structions—only 16s., postage 6d.
assembled in one hour. S$.A.E. for
catalogue.—A. L. Bacchus, 109, Hartington
Poad. London. S.W.8.

RECEIVERS & COMPONENTS

AMERICAN LEND LEASE VALVES,
B.O.T. prices. Forreplacementonly. 1A5GT,
1C5GT, 5Y3G. 5Z4GT. 35Z4AGT. 1N5SGT.
11/~ ; 12F5GT, 6J5GT, 12J5GT, 1H5GT,
92 ;' 6F6G, 6F6GT, 6K7G. 6KTGT. 36, 1ATGT.
12110 X 6A8G. 6A8GT 12A8GT. GSA'IGT
14/- 25ATGT. 12A7. 15/3 ;  12Q7GT,
128Q7GT. 11/7 ;: and many others
IRRITISH Ve \L\TS.
2D13A, 9,2 : 10,
210VPT, DI13C,
PenA4, PendVA, VPI33.
VP13A, SPi3C, SPI3, 12!10 )
15D2. 20D2, TH233, 14'-: Gla3s barretters,
Type Cl-and CIC, 8- ; and many others.
If out of stock, we may serd equivalents.
. COILS.- Midget, aerial and H.F. coils,
Medjum and Long wa&es. ldeal for T.R.F.
midzet receivers, 11,
MIDGET COND ‘\SLRS Mldget 2-gang
.0005> mfd. variable condensers, fitted slow
motion drive. 12/
CONDENSERS.

6.

10 mfd., 600 v. working.
block paper condensers, 8 ; Tubular wire
end, .1 mfd. and 01 mfd 2/6 per doz.
SUPERTOR “quality. 2-ang, 0005 mfi.
varigble condensers. 8/- each.
AI\S TRA\SI-‘()I{\IFRS.

Prim. 200/
220/240 volts, output 350-350, 80 mills., 4v.
2a ps 4v. 4 amps, screcned prim., 35/-.
AY ~\L\ EHOL I)ERS Chassis mounting,
English, 7-pin ceramic. 1/3: Amphenol
Madza octal, lr :  Paxolin, American,
octal, 4_5, 6. 7 . and English 5 and 7-pin

holders, at 9. each. .

AlS. Two waveband, station names,
etc., coloured, with opal glass backmg.
7in. x 4in., 1/6 each.

S(‘IKFI'.\ED valve top caps, 8d. each.

RE NCES. J watt, wire ends, carbon,
20 00() 8:- per doz
SPEAKER Rola, aln P.M., less trans-

former, at 22!

T()(ngF s;’n tches on/off, with enjoff plate,
eW.

SCREWS AND NUTS. 4 B.A. round heads.

8/- gros3 ; hexagonai ¢ B.A. nuts. only 3.6

ETOss.

Full - range speakers, volume controls,
condensers, etc., etc,, everything for the
serviceman, lists available, licence to export
to N. Treland. Stamped addressed envelope
with all enquiries. please, postage on all

orders.
(). GREE.\L[(AI\. 34,
Cambridge Ileath Road,
(8TEpney Green 1

PERMANENT Crystal Detectors
Tellurium-zincite combination. Complete
on base. Guaranteed efficient, 2/6. Wireless
crystal with silveg cats-whisker, gd. B.A.
thread screws and nuts dssorted, 2/6 gross.
Ditto washers, 1/6 gross. Fibre washers.
1/6 gross. Assorted solde? tags. 2/- gross.
Single earphone. new, 750 ohms, originally
made for Air Minlstry 5/6. Reconditioned
headphones, complete, 4000 ohms, 12 6.
All postage extra.—Post Radio Supplies.
67, Kingscourt Road, London, S.W.16.

1 ADIO Components for Sale. S.A.E. for |
list.—Warriner, Finsthwaite, Newby Bridge, |
Ulverston.

Baneroft Reoad,
Lnndon. E.1l.

NCwW

AUSTERITY
RADIO, LTD.

CONSTRUCTORS’ KITS

When assembled these Kits
reprodiiction. on  Medium and Long Waves.
Supplied complete with chassis 8in. x Glin. x

#ive excelient

2%in,, Valves, M.C. Speaker, and wiring
diagram. (Regret, no cabinets.) -3 controls.
A.C. 3-V. (+RECTIFIER) KIT, ‘.M.H.F.
Pen., Triode, L.F. Pen., Rectifier,.M.C. SBpeaker.
Price £10 10s, Post 1/1, plus 3/6 packing
(returnable).

BATTERY 3-V, KIT, V.M.H.F. Pen., Triode
Detector and Output Tetrode P.M. Speaker.
Price €7. Poat 1/1, pius 3/6 packing (retwu-
able). Delivery 1 month.

3-zang  CONDENSERS .00023 with ceramic
Insulation, 7/6.

3-gang CONDENSERS .000. cerdimic inﬁnlution.
with trininers, 10;8.

AERIAL AND H,F. TRANSFORMERS with
reaction, medivm and long waves. Iron cored
on editm waves, loading coil on long waves.
10/- per peir,

MAINS VOLT DROPPING RES’STO“\. 2
amp. 1.000 obma, 2 vanable sliders. 6/-;
.3 ump: 730 ohms, 2 variable sliders, 7/-.
10-WATT WIRE-WOUND RESISTORS, 2,009,
500 and 150 ohm, /6 cach,

CHASSIS, Undrilled steel, painted, new.
10} x 8 x 2%in., 76: 8 x § x 2}in,, 4/8 each,
Drilled for 3-v., 8 x 6 x 4{in., £;8.

MAINS TRANSFORMERS. Input 230 w.
A%, Output 200-0-300. 6.3 v. 4 amp., o ¥
2 awmp., 4v. 4 amp, 4 v. 2 amp., 8 m.a.
Screered primary colour crded. Good trads-
former for mwixed valves.. 32 6. Also Input
200-2507A.C.  Output $50-0-350, 80 m.a.,
4 v. 4 app., 4 v. 2 amp, Beiceped primary,
307, Input 200250 A.C.. Oulput
250-0-350, 1530 m.a. 6.3 v. 5 amp., B v. 2 amp.
35/-.

VOLUME CONTROLS, & mex., with switeh,
8/8 each. 25,000 aud 30,000 ohing, less switeh,
4/~ each.

VARIABLE CONDENSERS, 8ingle 0805 mi.l.
2.ppeed sdrive with pointer, hnud and dlal, no
escuteheon required.  Single hole titting for
pormbles, crystal sets, ete., 6/=.

Please add postage for emquiries and mail
orders. 0.D. orders accepted. Owinc to
present circumsumcen. prices are subject to
increase without notice.

51:52 CHANCERY: LANE,

LONDON:W.C.2: 'relepbmeﬂmbmasy

lLO\’DOV CHENTRAL RADIO STORES
TRANSFORMERS, Heavy duty. wejght
14lps. Input 190 250 A.C. Output 350-0-350
120-150 ma, 4v. 2 amp. 4v. 3 amp. 6.3v.
4 amp. 45/- each.
RELAYS. Brand new. Electro-magnetic
make and break units-<¢o operate on 1} volts
at 15 m.a. To clear stock, 5/9 each.
MOTOR TUNING. Fine brand new 3-gang
0005 mfd. condenser, no trimmers. designed
for motor drive, Large diameter driving
disc and_ reduction gear for slow motion
manual drive. 136 e:
BRASS ROD. Scrcwed bmss rod,
and 4 B.A. 12 in®h lengths, useful for many
purposes. 6/6 doz. lengths
VALVEHOF DERS, All
Celestion, Amphenol
national octal. 1/- e
| CONDENSERS. Tuhular wire end. made
byPlessey.ZSmfd 25 volt \vorl\lng 50 mid..
12 volt working, 1/8 each
RESIST ANCES. Assox ted wire-end
] resistances by best makers. Ideal for
sewmemen and experimenters. To clear.
doz., 13/3 for 50, 23/6 for 100.
CERAMIC VALVEHOLDERS.
new, low loss, 7 pin. 1/5 each.
Cilhl)E,\SFRS, First-class .1 mfd. oil-
5.000 volt working. Only 11,6 each.
TUBULAR Condensers. .1 m
6. 000 volt D.C. test. 8/8 each. Alsc 2 mid.
Tubulars, 30 volt working, 2:6 each.
T.C.C. CONDENSERS in metal cases.
Special offer, much reduced to clear,
4 x 4 mfd., 70 volt woxking 2/6 each.
VIBR \T()RS. Brand mnew American
synchronous self- recr.lfying vibrator umtsA
12 volt inpat. 280 volt output, 5
fitted with 7 pin American base. 16/~ eac o
COUNTERS. Ex G.P.0.. everyone perfect,
electro-magnetic counters. 500-ohm. coil,
counting up to 9.999, operated from
volt-50 velt D.C., Many industrial and
domestic applications. 6/- each.
V,»\L\’FIIOLDERS Paxolin, 7 and 9 pin,
7d. each, 6/- doz.
DROPPING I’FS[STA\'CES. To replace
2- and 3-way line cords. With diagram
showing connections. .3 amp. In strong
met,hal case, 13/- each. Without case, 10/~
eac
ELFC. RAZOR RESISTANCES. Uni-
versal input, in strong metal case, 10/~ each,
TRIMMING TOOLS, Fine set of 12
bakelite handle trimming toels in roll-up
leatherctte case. Ideal for servicemen,
33/- set.
IKL ACTION CONDENSERS. Fine quality
.0003 mfd. To clear at _2/3 each.
’l‘l BULARS, Wire-end ° tubular con-
densers, .1 and .01 mfd., 400 volt working.
1/- each.
| VALVEHOLDERS. Slde contact, 8 p
type, in bakehte 1 9 each. Anode bakem.e
valve caps, 10d W.E. metal anode
|caps with screened lead, 1/- each.
DIAL LAMPS. Philips’ screw type dial
lamps for dial illumination. 15 watt,
| 200-250 volt micr. serew. 1/9 each.
SPEECIH COIL RIBBON Wire. Enamelled
| copper, gauge approx. 20 thou, by 5! thou...
| 3:3 per Ib, reel.
EARPHONES,
750 ohms, 4- eal
EXTENSION NPEA!\ERS. Brand new.
First-class P.M, loudspeakers in beautifully
,pohsh%d 5cagineus 61/6 cach.  Rexine’
co
YLEXIBRLE DRIVES. Ideal for rémote
i contro! in radiograms, etc., approx. 3ft.
lenzth. 4 3 each.
PLUGS and JACKS, Ex-Government
pawerful phosphor-bronze springs ensuring
a perfect contact. Overall length, includin g
}in. threaded shank, 3iin. Supplied witl
.nut for panel mountmg Pnce complete
with best quality Plu
TFCI‘OR Coils,

NING  and
Complete

brand new.
Ma7da and Inter-

Brand

vale ex-Government.

| SCAN)
Philips’ ex-television recei\ ers.
in metal frame, 8/6 cach
PUSH BUTTON U Permeabllity
iron-cored coil units. 6 spring loaded
switches. 16°- cach. 8 switch unit (no coils).
46 each. 12 switch unit (no coils or
switches). 2 8 each. 6 push button mechan-

ism without swirch, 5/-
| MERCURY SWITC HES. Qulc:( make
| and hreak, will carry 5 a 86

“TO.C. ¢ O\DE\Sl:lts 250 mfd.. 250 D.C.

working, in hakelite case, 2:6.

Nn Extra for Postage. ete.
'LONDON CENTRAL RADIO STORES,
23, LISLE STREET, LONDON, W.C.2,
t
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COULPHONE Radio, New Longton, Nr,
Preston.  New goods only. Tungsram
valves, English and American Rectifiers
106, Mams Transformers v.100 m.a..

3 1 a., 32/6 ; . 120 m.a,,
3a 33.46.

o ; less

tmnsrormer, 5in., 22 8in
10in., 29/6. “Celestion P.M.
with' Transformer, 30-~. Cored solder,
4/6 1b. Tinned copper wire, 2/3 ilb,. 2 mm.
systoflex. 3d. vd. Barretter resistors. 6,

Line cord yreplacement resistors, 800 oh:
2 adjustable tappings, 69 Parafeed LF
’I‘rarsformer 4:1 5~; 50mifd. 12 v, 2/-;
25 mfd. 25V, . “Erie l‘eSlSt;OI‘S 1 watt,
9. ; 1 wal (.; i watt, 4d. Pushback
wire, 100ft., 61- Switch deaner 2/3 hottle.
Power Pentode Output transformer, /6.
Pell transformer, 6/6. Valveholders, 1d.
per pin. Stanelco electric soldering irons,

21/~ Tubularyand silver mica condensers,
all sizes. ) lume controls with switch,
5/9. Less“/switch, 4/9. 450 watt iron

elements, 2/3. S.A. E» for stock list.
SOUTHERN RADIO'S WIRELESS
BARGAINS

SCREWS and Nuts assorted gross of each
g gross in all), 1
OLDLRIN(- Tags including Spade Ends,

6/~ gro:

PHILCO 3-point Car Aerials, excellent for
short-wave and home aerials, 7/6.

LIMIT Tone Arms, universal fixing for all
types of Sound Boxes and Pick-up Heads,

10/-,
ACE “ P.O." Microphones, complete with
transformer. Ready for use .with- any

receiver. 7/-. .
CIRCULAR Magnets, very powerful, 1§in.
diameter by iin. thick, 1/6 each, 15/- per doz.
ERIE Resistances. Brand new, wire ends.
All low value from .8 ohms upwards. A few
higher value are included in each parcel,
and 2 Watt. 100 resistances for 30/-.
MULTI(,ON Master Mica Condensers, 28
capacities in one from .0001. etc., etc., 4/~

each.
SPECIAL AﬁﬁOI{TED PARCEL FOR
ERVICE MEN
100 ERIE resisr.ances (descnptxon above),
24 assorted Tubular Condensers ; 6 Reac-
tion Condensers, 0001 ; 12 lengths Insu-
lated Sleeving : 75ft. Push- back Connecting
wire ; Soldering Tags, Screws, Wire, etc.,
65/-.
CRYSTALS (Dx. ), 6d., with cats-
whisker, 9d. | mplete crystal detectors,
2/6 ; 75ft. wire roraenals, etc., 2/6 ; 25 yds.
Push-back wire, 5-;: Telsen Reaction
Condensers. .0001, 1/9 ‘each ; Telsen large
discdrives, completethhknob etc. (boxed),
type W 184, 26 each ; Insulated sleevinx,
assorted* yard lengths, 3/6 doz. : sxpgle
screened wire, doz. yards, 10/-.
LOUD Speaker Units, unshrouded, deget
gxépc 4/-; Metal case condensere. Jd4+ 141

POWER Rheostats. Cutler-Harmer, 30
ohms, 4/6 each ¥ Pointer Knobs, instrumgent
type, {in. spmdle hole (Black or Brdown),
1/- each ; Push-button Switches, 3-\nay.
4/- ; 8-way, 6/- (complete  with knobs) ;

Bakelite Escutcheon Plates for B8-way
P.-B. Switches, 1/6; Hundreds of cther

Bargains.
SOUTHERN RADIO SUPPLY CO.
46. Lisie St., London, W.C, Gervard 6653

FRED'S RADIO CABIN
BRAIDED SLEEVING, 2 m.m.. 6d.
yd. lengf,h 5/6 dgz. : 3m.m. ‘8d. yd. Ieuzzh

.G AND JACKS complete 3/6.
FR \VIRE. TINNED, 18, 20 gauge,

CO\DL\SERS. .1 mfd. 5,000v.

l:l l\. 2- pin 5 amp., plugs. 8d.

TWIN TRIMMERS, ceramic 250 m.mfd.,
6, each. §/- doz.

COPPER WV IRI heat resis¥ing, 84, coil.
PAXOLIN PANELS 0in. x 6in. x jin. 2/3

1/- ilL

each,

LO\'I)EA\SIZRA straight, 3-gang, large
spindle, 2 6 e

\ \1"\ DROI‘PERS. 0.2 amp.. 3/6. .03

4/6.
Pl'QH IEU'I'I‘ON UVl'l\ 7-way. 29, 8-way,

3= . knobs, 2d. each
Cﬂ\'Dl-‘Vil“R q ‘“ Plesse;
scx‘eened 6:n, x 3iin., 4
- HENLEY * Electnc "Soidering Irons,
new. Straight bit, 18/6 each. Pencil Bit
14!6 each Reslr‘ cored solder, 4/- 1b. 1,
T.C.C. TUBULARS, brand new, 25 mfd.
v, 50 m'rd 12v., 1/
SOLDI' R, 1ib. reels. ﬁne all-tin instrument
solder, 3/6 1w, or (1 reel, 1/-,
Postaze must be included. No C.0.D.
FRED'S RADIO CABIN FOR BAR-
GAINS, 75, Newington Butts, S.E.11.
. Rodaey 2186,

4-gang

YAXLEY TYPE SWITCHES

4-vay, S-bank, with shielded
oscillator section. Length
from stop piate approx. 6 /_
5|n ., spindle 2in.
5-way, 6-bapk with 3
b screened  see-
‘ tione, adaptable
t0 many uses.
l’em;'t.h from slop plate
approx. Gjin., :pindlé 7/
2in.

'l‘wm b:mL, 4] poxxt.mn. 5/_

“with screw

Oak Switches, Q;m s'p(ndle comp. with
Lknob, 4-way, 2-bank with con’mectmg block5/ 3

4-way, 2-bank

Ml[LlAMMEiERs

Perranti moving coil
milliammeters. 0-5
williamps. Pagel mount~
ing, gize 2 3/16 x2 3/16.
A fine instrument, brand

imorigia frions 03/6
HEAVY MAINS
TRANSFORMERS

Brand pew well made
heavy duty mains trans-
formers.  lixceptionally
ro