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Regd, Trade Mark

THE meters illustrated
~ are two of a useful range
of ““AVO ” electrical testing

 instruments which are main-
taining on active service

THE UNIVERSAL AVOMINOR
Electrical Measuring ' Instrument.

Y,
THE D.C. AVOMINOR
‘Electrical Measuring Instrument.

and in industry the * Avo” A 22-range A.C.ID.C. moving coil A high-grade |3-range D‘C
A preé:ision Pe;:\erc pro;/iding dgecc:t : n';eter providing direct readmgs'

. : readings © .C. voltage,. ).C. -of voltage, current and resiste
fep“tat“m for an ‘mexceﬂed' voltage, current and resistance. ance. Supplied in case, with

standard df accuracy and

dependability —in fact, a

standard by which other
instruments are judged.

\

Supplied with leads, test prods and
crocodjle clips.

leads, test prods and crocodile
clips.

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

Priority Rating.

.
L d

Sole Propriétéré and Manufacturers ¢+ AUTOMAT!C COIL WINDER & ELECTRICAL EQUWMENT Co. L.td..

inder House, Douglas Street, London, S. W.I,

Phone ViCtoria 3404-7

Y

——PREMIER RADIO

NEW PREMIER S.W. COILS

4- and 8-pin tyves now have octal pin spacing and
will fit International Octal valve-holders.

- R4—pm Ty }1))9 " 6-1%{n Type Pric
ype ange . Price ype Range rice
04 9.15m. .. 2/6 06 8.15m. - .. 2/6
0M4A 1226 m. ... 2/6 06A 12.26 m. we 2.6
04B 247Tm. ... 286 06B 22.47 m. we 26
040 - 4194 ln. see 2/6 . mc 41.94 m. .os 2/6
04D 76.170 m. ... 2/6 06D 76.170m., ... 2/8
04E  150-350 m. .+ 3/- ‘ Lo

V4F  255-550 m. ... 3/- Chassis Mounting
04G  490-1,000 m. 4/- Oectal HHolders
04H 1,000-2,000 m. 4/- 10:d. each,

New Premier S-Band S.W. Coil, 11-25 25-38,

28-86 m., 4/9..
Reotary 'Waw Change to suit above, 1f6. -
Brass Shaft Couplers, iin. bore, 7id. each.
Flexible Couplers, iin. bore, 1/6 each

MOVING-COIL SPEAKERS

Goodman’s 3}in, P.M. Speaker, 15 ohms Voice Coil '

30
ROI?/L @lin;, P.M. Speaker, 3.ohms Voice Coil, 25/-
Rola 8in. P.M. Speaker, 3 chms Voice Coil, 25/~
Above speakers are less output transformer. :
Pﬁntodo {l)mput Transtormers, 3} watts price
0/6 eac
Celestion 8in, P.M. Speaker, 26/6.
Celestion 10in. P.M. Speaker, 49/6.
The above speakers are fitted wu;h output trans-

formers.
‘ ROTAX METERS

30 amps €entre Zero Bakehre cage, 19/6 each,
Morse. .The Premier Oscillator supphed compléete

with valve, on steel chassis, price 27/8. Practice-
key, 3/3. TX key, 5/10. Super Key, 11/8. 3-Henry .

. Choikes (as used in Oscillator), 10/=. Hlﬂh-mtched
Buzzer adsustable note 1 11 each,

, drilted,

“and 10,000 ohs,

GHASSIS
Lead-coated steeli nn-
10in. x 8in. x
2lin., price /- each.
16in. x 8in. x, ..m,
8/6 each. 20in. < 8in.
'”,m., price: .sO/G-each.

I.F.
TRANSFORMERS

' Iron-cored 450-470

ke/s, plain aund with
flying lead, 7,/6 each.

BAKELITE
DIELECTRIC
REACTION
CONDERNSERS
2001 mwf., 1/3.
0003 mi., 2/6.
0005 mf,, 2’/9 each,
0003 mf., Differentiat,

21

H.F. cHOKEs
S.W. H.F., 10-100 m.,

Bmocular, II F..
1/8.

VOLUME

CONTROLS
Catbon type, 20,000,
1 meg.,, and 2 meg.,
3/9 each. Carbon type,
5,000, 10,060, 4/6 each.
Wire wound type, 5,000
5/6

each .

Mains Resistances, 660 ohms .3A, tapped 360 -+ §

180--60 460 ohms, 5/6 1,000 ohms, 2A, tapped at @

- 900, 800, 700, 600, 500 ohms, 5/6. . ‘-
PREMIER MICROPHONES

Fransverse Current Mike, High-grade large

output unit. Response 45-7,500 cycles. LoW: hiss§
Level, 28/-. j
VP’: emier Super-Ifoving (‘oxl Mike. Permanent

Magnet model requiring 1o energising, - Sensi-g
tivity 56db. Impedance 15 ohms. Hxcellent)
reproduction of speech and music, £5/5/-. :
Microphene Transformers, 10/6 each.
Crystal Mike, Respense is flat from 50-5,500 cycles
with a slightly rising characteristic to 8.000R.
cycles.” Output level is minus 80db. Price 39/6. B
Cl%lé%mum Collapsible Type Microphene Stand,

SWITCHES

Q\{m panel mmmting, split kneb ty'pe 2~pomt
on,/cff, 8/- each. DP on/off, 3/6.
Valve Sereens, for International and U. S A. types,
1/2 each, ;
Resin-cored Solder, --736. per ceil, . B
Push-Back Connecting Wire, 2!d. per yard.
Systoficx Sleeving, 2mm., /6 per doz. yards,
Sereened Braided Cable., Single, 1/3 per yard.
Twin, 1,6 per yard. ‘ ' E
v-pin Ceramic Chassis Mtg. English Type Valve-§
holders, 1/6 each, N
Amphenol Octal Valive-E

Chassis Mounting

holders, International type, 1/8 each. English
- tyee, octal 18 eqch . :

Send‘for_ details of other radio

accessorias available. All en-
- quiries must be accompanied by

a 2}d. stamp.

ALL POST ORDERS TO JUBILEE WORKS, 167, LOWER CLAPTON ROAD,
_ LONDON, E.5.
GALLERS TO Jubiiee Works, or. 169, Fleet Street E.C.4.

(Amherst 4723)
(C@ﬂrfml 28‘0)
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COMMENTS OF THE MONTH

~ Broadcast “Airata” -

URING the past few weeks there have been more
mistakes in talks broadcast by the B.B.C. than in
; ~any other period of its history. The B.B.C.
does not need to be reminded by us of the effect on
the entire population of words which it radiates, and
it should therefore use the most meticulous care, not
only in selecting expert speakers to speak on matters of
-fact, but it should itself engage experts to vet their
script, and tomake quite sure thatitis correct factually
before it is broadcast; even experts make mistakes.
We all make mistakes, but their effect is not so
widespread as when radiated over the air.
is entitled to presume that what is spoken over the air,
-apart from mere expressions of opinion, is correct.
Even in the matter of opinions the blue pencil of the
B.B.C. editors needs to be carefully wielded so that
false beliefs are not promoted or the public encouraged
to run counter to the law. Nor should the personal
views of B.B.C. speakers be radiated if those views
are likely to give rise to pepular clamour for a will o’
the wisp, o ’ : _ -
Now jet propulsion has been very much in the news,
and the B.B.C., ~with commendable promptitude,
broadcast a talk in general language on the principles
of this new craft, For reasons of national importance,
‘obviously it could not go into questions of detail and
design, and so, apart from the bald announcement

that we were the first in the field with an aircraft of this

type, the talk was confined to generalities on reaction
propulsion, or to give it its more modern name, * jet
propulsion. o
Hero of Alexandria ‘
THESE principles are well
known., As far as we can
trace they were first enunciated
by Hero of Alexandria about a
century before the birth of Christ,
when he demonstrated the -prin-
ciple by means of his Zolipile, or
steam turbine. The B.B.C. retains
the services of experts in these
special branches., In the broadcast
to which we have referred listeners
were solemnly assured that jet-
propelled -aircraft derived their
power by the jet pushing om the
air behind! Many listeners, there- -
fore, will ‘go through life in the
firm belief that this is the scientific
principle which governs ijet-pro-
pelled aircraft. The statement is,
of course, sheer nonsense. At one
time it was supposed that an
ordinary rocket ascended into the
air because -the explosive charge
at its base ‘ pushed on the. air

W.C.2. ’Phone:
Telegrams :

address of the sender.

every effort will be m
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behind.” It is now well known.
‘that it does not, for a rocket is Wreresan
more efficient in a vacuum. | The fact that

A jet-propelled aircraft is driven
by reaction pressure against the-

fuselage, or awings, and is thus aveilable for export.
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The public

" be right and can never be wrong.
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'Editorial and Advertisemen{ Offices :
¢ Practical Wireless,?” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
Temple Bar 43863.

] Newnes, : : :
Registered at the G.P.O. for transmission by
Canadian Magazine Post.

The Editor will be pleased to eonsider
articles of a practical nature suitable for
publication in PRACTICAL WIRBLESS. Such
articles should be written on one side of the
paper orly, and should contain the name and
Whilst the Editor does
not hold himself vesponsible for manuscripts,
adg to return them if a
*nvelope s enclosed.
All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.
rogress in the design of

wireless apparatus and to our efforts to keep
- our readers in touch with the latest develop-
" ments, we give no warrawty that apparatus

described in our columns is not the subject

stamped and addresse

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS is
specifically reserved throughout the countries
signatory to the Berne Convention and the
U.8.A. Reproductions or imilations of anry
of these are therefore expressly forbidden.
PrACTICAL WIRELESS éncorporates ** Amateur

ods made of raw materials
in short supply owing lo war conditions are
advertiséd in this paper should not be taken
as an indication that they are mwecessarily

7

- BY THE EDITOR

’

- The great advantage, in fact, of jet-propelled aircraft
is that it does not work against the atmosphere as does
‘the airscrew of the normal type of aecroplane, and it is
precisely because of this that jet-propelled aircraft will
have a higher speed in the more rarefied regions of the
Stratosphere and the Troposphere, where the air is. too
rarefied for efficient airscrew operation. We are vyet to
learn that the B.B.C. has published a correction of this

* erroneous statement, and this is all the more remarkable .

because on the same afternoon as the broadcast in
English, the B.B.C. broadcast in German a technically
accurate description of the principles of jet propulsion.

Errata L
now suggest that each week the B.B.C. should

: E
W include, at® the end of its news items, another

feature to be known as ‘ Airata,” in which it would
correct errors made by speakers over the air during the
previous week.  In this connection it will be remem-
bered that C.- E. M. Joad expressed the view that justi-
fication could be found for a man wishing to take his
own life.
that certain people with suicidal téndencies may gain #
the necessary pluck to carry out the urge of their con-
science ; one man did, but failed in the attempt. When
he was arraigned before the magistrate he quoted Joad’s
‘views in support of his action. The magistrate
suggested that no notice should be taken of Joad.
It this is the best that the Brains Trust can do, it
‘should be abolished. The only questions put to it wth’
‘minor exceptions are those the answer to which can never
_ W An expert in
philosophy is not necessarily an
expert 1n everything else.

Solving Unemployment ! |
ERE is a further. piece of.
illogical nonsense, broadcast
by a woman speaker : ‘
“ By spending 16 millions a day

on the war effort we have ended
unemployment and we've produced
~a labour shortage. 'Well—yes T
. know it’s investment in destruction.
' But why nota peacetime programme
of full investment in construction.

. . . In concrete terms, I should like
to see a Land Commission and a .
~ National Investment Board added
to our public institutions just to
do this job of overseeing our
economy in the public interest. . . .”
It does not seem to-have occurred

to the speaker that.we have not
- solved unemployment by war.
"What we have done is to sacrifice
the accumulated savings of years of
private enterprise, and by putting
people into the Services have taken
them off the labour market and-
so created an artificial shortage.
. Perhaps the B.B.C. will consider "
our suggestion for a weekly .
“ Airata”’ feature.. ' "

Rand, .London.

FRPTITTIY T T TIY TIY TOY TOF YRY TOY YYY LY T 1% ©0n Bes B850 880 Boe 895 B6s Bor Wos Bor Bs Bs Gos 3: @4s G0 B00 $0¢ $90 G0¢ B0s 90 99+ $00 90> $+ S0 B

Now the disastrous effect of these wiews 3s
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us. Freedom Stahon

¥T

I FForces on the north coast of Africa was considerably
facilitated by broadcasts to the people of Morocco from
a transmitter aboard a U.S. warship. The broadcasts,

v\\hl(‘h appealed to the inhabitants to lay down their

arms and help the Allies, came from a 5-kW transmitter
which was originally intended for a broadcasting station

in New Jersey.

Radiolocation to Aid Navigators A
RECOMMENDATION by the Sclect Committee on
National prendlture in a report on the salvage

of ships states that wartime developments in radio-

is mterestmg to note that the landing of the Alhed

144

Marcoms Yacht Eleﬂra
'RECENT report. from Paris mentions that all the
wireless equlpment has been removed {from
Mareoni’s famous yacht, Eletira, and the vessel removed
to a place of safety. 'Readers will remember that it

- was, on’ this yacht that Marconi’ carried out pioneer

location could be used after the war to reduce shlppmg |

casualties in darkness or fog.

Fvidence was taken from eminent SCICIltlStS and
Tnmtv ‘House representatives on the poss1b111tles of
using Government-owned radiolocation equipment after
tho war to nnprove the safetv ot navwaﬂon

This photograph, taken nearly 40 years ago, shows Miss Belville

during ene of her visits to Greenwich, where she received a certificate

as to the accuracy of her 100 year old watch, with which she took
the correct time to business houses in London.

Berlin’s Funkhaus Blitzed

buildings destroyed during an R.A.F. raid on Berlin
was the Funkhaus, Germany’s Broadcasting House.

‘Now Ready

RACTICAL WIRELESS Indexes.. The Index for
Volume Y9 can now be obtained from these offices,
' price gd., by post 1od.

, Indexes are also available for the foHowmd VOIumCS' ~
;II, Iz, 13, 14, 15, 16, 17 ’md 18

&

was recently reported that one of the iniportant.

Postmaster-General,

Engineers,

experiments in connection with ultra- shmt waves,

Electrical Industries Red Cross Appeal
HE Electrical Development. Association has just
issued the 17th list of covenants and donations in
connection with' the above fund, which shows that the
gross ~annual amount received from covenants is
411,155 155., and from donations £6,484 15s. 6d.
Appointments
HE Postmaster-General, Capt. the Rt. Hon. Harry
Crookshank, M.P., has appointed Miss P. M. James
to be his assistant private secretary, and the Assistant
‘ ‘Mr. Robert Grimston, M.P., has
appointed Mrs. D. E. Mitchell to be his private secretary.

BB.C. in French Victory Parade

' A YOUNG French girl who has becen WOl king for over®

two years in the underground movement in a
large. town in Southern France wrltes to the B.B.C. that
the speakers in our French service are no less popular
heroes than the leaders of the Fighting French.

““ Everybody,” she says, ‘““expects that on the day

‘when the Victory P(nade goes down the Champs Elysées

in Paris they will see éne car with de Gaulle and the
Fighting ' French generals, and, just behind, a second
car wuh Jacques Duaheme and the men of the London

,radlo

New RS.GB. President

R. ERNEST LETT GARDINER, B.Se. (G6GR),
was installed as president of the Incor porated
Radio Society of Great Britain at a meeting of the
society held -at the Institution - of Electrical
lLondon, on Saturday, January 29th.
Following the installation Mr. Gardiner delivered
his presidential addrcsa. .Visitors were invited to attend

the meeting. ) o ‘

" Executive Members
TANLEY K. LEWER, B.Sc. (G6L]), is the newly.
clected -executive vice- pre51dent of the society,
while H. A. M. Clark, B.Se. (G60T), and A. J. H,
Watson, A.S.A.A. (Gz2YD), remain in office as hon,
seccretary and hon. treasurer respectively.” Arthur
O. Milne (G2MI) is the new honorary ecditor of the -
R.S.G.B. Bulletin, y
‘The ordinary members of council for the current }ear
are F. Charman (GoC]J), D. N. Corfield, D.L.C. (Hons.)
(G5CD), Wing Commander G, R. Scott Farnie (GW5FI),
F. G. Hoar«n (le)P) Wing Commander J. C. H. Hunter
(G27.0Q), W. E. Ruusell ( 5WP) and H. W. Stacegy
(G6CX).‘\~ .

Wireless for the Blind Fund

LORD WOOLTON has received in response to hl‘S
Christmas Wireless for the Blind Appeal about
63,000 letters containing £70,000. Donations ranged
froma £3500 cheque to a penny stamp. The previous
highest amount raised for this fund was £42,103, after
Lord Southwood’s appeal in 1938.

Arthur Bliss Leaving BB.C.

MR. ARTHUR BLISS, who has been director of
music at the B.B.C. since 1942, is resigning from

. his post at the end oi March.

Mr. Bliss was assistant director of music to the
Overscas Service of the D.B.C, from 1941-42,



March 1944

PRACTICAL wmeuzss

135 .

His successor w111 be Mr. chtor Hely Hutchinson, a
South Africar; whois Professor of Music at the Umversu;y
of Birmingham and was on the staff of the B.B.C. from

1926-34. He is best known as a plamst composer and |

In the

a conductor.
He will take up his duties in September. .
interim Sir Adrlan Boult will act as director of music.

Length Through Joy ?

IN one of the Dutch clandestine papers which has found’

its way to the B. B C. there appears the following
duologue :-
“Why do the barbers in Holland now charge five cents
extra for shaving Nazis ? ”’ v
“ Because they have such long faces nowadays.”

~ ‘Week's Good Cause Appeals
ONTRIBUTIONS to B.B.C. Weck’s Good Cause
.appeals in 1943 set up a record for the last three
~ years of the war. A generous public subscribed no less
than £235,773, compared with £195,112 in 1942 :and
£227,501in 1941. And thisin spite of increased taxation
aBnd the' ever-growing number of charitable causes in
ritain !

Worthy that the lowest intake for any smgle year since
| the war started is greater than the response in any year
in peacetime. The record reply to a single appeal was

£ Ior,756 subscribed to Lord Baldwin’s appeal for Klno .

George’s Fund for Sailors in December, 1939.

All told, a total nearing the million and a quarter
pounds mark has been raised since A
the appeals were reinstated on a §
wartime basis in November, 1939.
AS most listeners probably know,

that great artist Alice Delvs1a
recently returned from the Middle
East, where she had been entertaining
our Forces for the last two years.

On January 2oth she told listeners
of her experiences, of the people she
‘met and the songs she sang., As may
be expected easily the ﬁrst favourite
was Parlezlmoi d’Amour.”

She left London on May 19th, 1941,
and*took two moénths to get to the §
Middle East. She appeared not only
"in cities like Cairo, Jerusalem, Baghdad,
Damascus, but in the desert, and on
one occasion had the experience of
being caught by 'a sand<torm when
she was singing. .

The dance orchestra was under the
conductor Billy Ternent. Script by

Aubrey Danvers-Walker, and the pro-
duction by Michael North.

Noisy Radio Sets!
THE Leicester Corporation have
adopted a Dby-law preventing
persons using their radio sets in such
a way as to cause annoyance to
neighbours. .

| ‘ \Transatlantic Call .
, ANOTHFR American contribution to this series of
 exchange programmes, featuring Boston, the chief

~ Alice Delysia

front line post.

town of New England, was given in the Forces programme,

on January 16th.

As a literary centre Boston was long supreme, Famous
littérateurs associated with the city include Hawthorne,
Longfellow, Benjamin Franklin "and Henry James.

Prescott wrote his “ Conquest of Peru” and ‘‘ Phillip IT”

-at a house in Beacon Street, where he lived for the last
14 years of his life.

Boston people from the Flsh Market the hrstorlc
Beacon Hill and the Navy"Yard told hsteners about the

‘was at Julv 31st,

. May 3i1st,

This is the second highest yearly figure in.
the history of the Week’s Good Cause, and it is note--

' appeared m preVrous editions of “‘.First Flights”’

city and 1ts famous Sunday m()rmng custom when
everybody eats brown bread and beans.

Limitation of bupphes (Mlscellaneous) Returns

HE Board of Trade have issued an Order dated

December 6th, 1943 (S.R. & O. 1943, No. 1637)%*,

-under Regulation 55AA of the Defence (General)

Reﬂulattons 1939, requiring every person whose name
1943, entered in the Home Trade
Register, to make a, return. on Form Misc./17, showing,
mter aha the value of controlled goods supplied by
him durin’ajr the standard period (June 1st, 1939, to
1940} and during the restriction period
(February 1st to July 31st, 1943).

A copy of the appropriate form is being sent to each

person concerned, but any trader who did not receive

his copy by December 15th, 1943, should apply for one
to the Chief Accountant, Board of Trade (Miscellaneous
Section), North Gate Prince Albert Road, -London,
N.W.8.

| | First thhts | )
¢ FIRST Flights,” the variety programme expressly

designed for cadets of the Air Training Corps,
had a special edition on New Year’s Day.

There is always an Amateur Talent Corner in which
cadets of promise are given a chance to show their
paces: on New -Year’s Day the microphone_visited
centres in England, Scotland, Ireland and Wales in its
, search for A.T.C. -talent. /Three cadets -who have
” were

Canadzan soldzers on’ manceuvres take over the rélc ot telcphone operators near a

This portablt exchange can be fitted up in amy corner in a few minutes.

¢

heard a second time, Ken Harwood from Cheshrre, and

the Burt Twins, Simon and Tlmothy, from Weybridge.
W. W. Wakefield, M.P., Director General of the A.T.C.,

spoke to the cadets as usual, and there were also recorded

- messages of New Year greetmds from all over the Empire.

Air Marshal W. A. Bishop, V.C., D.S.O. and Bar, spoke

for Canada, Lieutenant-General Sir Pior Van Ryneveld' ,
“Chief of the South African General Staff, for South

Africa, Wing Commander (Killer) Caldwell D.S.0,,
D.F.C., for Australia, and Wing Commander Nicholls,

“Commandant of the ATC in New Zealand, for his

country.

* (Obtainable, price 1d., through any newsagent or bookseller,, :

or direct from H.M. Stationery Office, Kingsway, London, W.C.2,

W@



136

PRACTICAL WIRELESS

MarCh 1944

-

Re—3-31stcmce

ord Substltute

Method of Using an Eleciric Lamp for the Purpose
By S. H.: THOMAS

OVERHEARI\TG a request by a customer in a
radio store recently for a new resistance cord
for an American inidget receiver which was rapidly
« deteriorating into a species of electric cooker, it occurred
to me that few people are aware that an ordmary clectric

(B

m.—::_“
W~ e——

Pl

. e s Bt
e i o i o e B
SEFESEZ

\
SN ]
> B

s W

i S u

Forms Front
- of Lowe{' g

Forms Top

The circular table top is cut, as shown, for forming the top and

shelf of the bedside cupboard.

!
| !amp serves the same purpose - quite well—besides
supplying *‘ free ”’ light!

First of all, most present day overheating trouble
e:pecxally in industrial areas, are due to ‘“ pepping up ”’
the mains, sometimes as much as 27 \olts (tlns, I hav e
on frood authorlty) L :

‘ Cll‘CLllt

On a transformer féd set thxs can usualh _bc overcome
by using the highest alternative tapping on the trans-
former, e.g.,, on 230 volts supply use the 230 volt
tappmnr ' ,

Naturally this is not possible on a * direct-feed *’
and ‘the only alternative is to incrcase the
resstance

Cords being unobtaunble I removed the -old cord
and inserted -and ordin B.C. lamp-holder ‘through a .
hole drilled in the bacK of the set, connecting thlS in
series with the set and a length of heavy flex.

On 230 volt mains a fo-watt lamp is plu ged in, but
the receiver can he used on 110 volt mains by shortnw
a D. C adaptor WhICh replaces the lamp.

mi
!%H |

i

i

Rearv vz'ew of set, showing lamp-lzolder, Aex lead and phig.

Use was made of the lamp (which, of course, hdhts up)
by fixing up a table Iamp, as ShOWll in the accompan} ing
sketch.

As a matter of interest, the bedside table and cupbqard
shown was constructed from the top of an old circular
table (cut as md]cated) and floor boards.

The receiver just fits under the top of the table and
is secured im. place by ~3queezmor ¢ small ” beoks in
either side.

I would add that excessive heat is no longer experienced
and tone appears to have 1mproved———althou"h a slight
drop.in ‘“ all out volume ” (never used) is just not1ceable., |

The best procedure is to turn the volume control
on full, then insert, first-a 5-watt lamp, followed by a
15, 20, 40, 60, etc., and so discover the lowest powered
lamp wlnch will owe sufficient volume for’ comfm table
hearing. .

EVERYMANS WIRELESS Bﬂﬂ!(

By F. J,. CAMM

NEW EDITION.

6/- or /6 by post from George Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street, Strand,
" London, W.C.2.
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A Useful Local-station 'Re;:éive_r, Ideal .as a Stand-by and Economical to Run

N A.C. receiver was recently required in the shortest
possible time. The main requirement being
that the Forces, European News, and Hgme

Service programmes should be .received at reasonable
volume. The ultimate receiver, although simple and
orthodox in design, was so successful that it is ideal
for those who require an ‘“easy-to-make ’ local station
- receiver. \ :

The circuit, .the diagram of which’is shown in Fig. 1,
consists of a leaky-grid triode detector with reaction,
transformer coupled by the parallel feed method to a

high-efficiency output pentode. Power from the mnains * the L.F.

Freld

~

-

Cort
« Shorted Our

Al
Longwave

20000

condenser and volume "control (with on-off switch)

are mounted or angle brackets fixed to the front

edge of the chassis so that the spindles register with the
holes in the cabinet. The tuning condenser is a solo
o.0005 mid:. of any good type, and this is supported by

“a slow-motion dial assembly bolted to the chassis and

eventually screwed to the inside of the cabinet, .
The wiring of the receiver is simple and no screened

"Ieads were used, although heater wires should be twisted

in order to minimise the possibility of hum.
It will be noted from the chassis layout, Fig. 2, that
transformer is mounted at rather an odd
' angle. This is so-that interaction
between it and the mains trans-
former is at a minimum. The exact
position is best found by. trial and
> ‘ error after having temporari%
- connected flexible leads to the
o =~ transformer. Another point con-
cerning this. component is that
although "its high-tension and grid
terminals are earthed in the design
shown, it may be advisable to
reverse either or both of the
windings in another model.
No difficulty should be en-
countered in obtaining satisfactory
esults on  first tests, and,
providing the set s in order, the
_ volume will be found to be ample
for normal listening, assuming the
use of a reasonably good aerial.
An earth connection improved
results- on the original model.
Use is made, of course, of the
reaction control “(but not to the

AC -
200/250v

E

= Fig. 1.—Theoretical circuit of the receiver... RI, 0.25 mes 2 ; R2, 10,000 Q : :
- R3, 50,000 2 ; R4, 25,000 2 ; R5, 250 22 ; 1 Potentiometer 0.525 n:iegQ. Cl, .00005 mfd. ;
J mfd. ; ; ¢
002 mfd. ; C8,25mfd. ; C9, C(O, 8mfd. each. 1 variable condenser .0005 mfd. 1.0093 mfd. 15

C2, .000] mfd.; C3, .0001 mfd.; C4, .0003 mfd. ; C5,

is derived from the mains transformer which, in this

case, provides outputs of 6.3 volts at 2 amps. for the
receiving valve heaters, 5 volts at 1 amp. for the rectifier
heater, and 300-0-300 volts at 60 milliamps for the
rectifier anodes. Smoothing and voltage dropping is
effected by a standard 2,000-ohin field mains energised
spcaker in conjunction with Cg and Cro which are in-
the form of a can-type 8-8 mid.

extent that it causes interférence)
and it was found convenient to
adjust it so that the volume is
adequate when the volume control
at maximum. Theh, control
of the set. for local station listening,

Cé6, 1 mfd.; C7,

‘may be effected by the tuning and volume controls only.

The use of reaction has the effect of cutting the higher
frequencies slightly, therefore the comparatively low
value of 0.001 or 0.002 mfd. is more suitable for C7, but
apart from this the condenser should not be -omitted, for
other reasons. ) ‘ L

- An 8in. diameter mains energised. speaker having a.

electrolvtic. Here it may be stated - | . Volume 7o Pirct ﬂ_é‘éﬁ.t.":,,,; : ce::ﬁ%‘l’;rﬂ;ooosvm»
that cardboard type block electro- " - po : , \‘ SN 4 - e
lytics may be used instead. , {rtier oZ / | v A
With regard to the tuning ~ ' :
- arrangements, a scteened coil was To Grid of Chassts

used of the type which provides
‘for an aerial tapping on the grid
-winding. Varying degrees of
selectivity are obtained by the usc

Screened:
Aeriat Cor/

of terminals Ax, Az or A3. H | |@®

preferred, a coil having an aerial
coupling winding may be used, in
which case the tapping-won the grid

Maires  Transformer
fnpue 200 —250 ¢

Output 300~ 0~-300V

winding will not be necessary.
Owing to the design of the

63v—24
S5V =t A

 cabinet used, the set was built on a

|® 230v  250v

Output
ntode 6V6 .

@

© shallow ‘aluminium chassis 1}n.
deep, but in spite of this all fixed

§°

@Mans Adjust Panet

condensers and resistors were

accommodated underneath. The-
mains transformer is of the *‘ drop--
through *’ type which also helps to
provide a clean layout. The reaction |

7/
. To A C Mains

Jo Qutput Trans: Primary
Jo Freld and Qutput Trans: Primarv

¢ .
Fig, 2.—Plan view of upperside of chassis.

o, »
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z-.bﬁ‘c Mains - Fig. 3—Underside of chassis showing layout and wiring.

-

~ One of the biggest problems
to overcome with a receiver of

Chassis. S
c.6 + -/
h §

Q4

7o Switch

Paxotin
Group Pane!

this simple type, having only one
B tuned circuit, is that of selectivity,

. a2 “1 and naturally it is more apparent

' (°<)5 \@ s in some localities than others. In

C 230 250 ad : s @D Chassis 5 | view of this, some tests were carried
Mam‘i"ﬁénsfwmr c3 out with a wave-trap designed to
sy 300 o 300l = vt 7 .| . either eliminate or con51derably
R P SS9 et / A To LFT ) 2] reduce thesignal from the European |
LI o @ R4 (R3 &l ‘News station.  Although it was

ég,,{,":ggg - eventually decided not to incor-

Y/ ‘porate the device in’ the orig ginal

receiver, the results were qmte

’successfu., so for those in a locahty
where this station swamps ' the
Forces programme TFig, 4 shows
. three alternative methods of con-

© To Reaction ©)
nection. A is the rejector method,

. / — :
ﬁr To ‘Pins 2 and 7 on
. QOctal Holder

ﬁeld resistance of 2,000 ohms was used and mains hum

was almost inaudible,
American type valves were used because they were

the most ‘convenient ones on hand, but a receiver of this’

design fitted with English valves would, no doubt, be

*To Aerial

1010101010 1010

Corl

0005 Mtd

e
_ToAerial Coil.

;ust as efficient. It would then be necessary to use a

mains transformer having

load resistor R 3 if the detector valve is of high impedance.
The type 37 shown in the diagram is a low impedance
valve, therefore the value of 50,000 ohms for R3 is
suiﬁcxent General, efficiency nu(rht be still further
improved bV the use of an H.F. pentode as detector.

0000000 sy oy vy ey vey TR Py PR TRY TTY 2T PIY RIN TN UIX TRR DIY ATR LI TIN 1 .-l-.ot‘
.

 LIST OF COMPON EN TS

Cabinet.

‘One chassis approx. 13in. x 7m. x 1}in.

One .0005 mfd. solo tuning condenser wnth slow-motxon

dial assembly. - :

~QOae -0003 mfd. reaction condenser.

One .25 megohm volume coritrol with switch.,
One tuning coil (see -text).

One L.F. transfotmer, rat!o 3:1.

Thrae valveholders to suit valves ‘used.

One mains transformer to suit valves used. :
Two 8 mfd. electrolytic smoothing condensers (see text).
Fixed Condensers: One .00005 mfd., two .0001 mfd.,
one .0003 mfd., one .002 mfd., one .5 mfd., one 1.0 mfd. »
One 25 mfd. 25 V.W. (electrolyuc)

Resistors : One 10,000 2, one 25,000 Q, one 50, 000
T, one .25 m2, one 250 2 (for 6v6 only).
' Three valves, trnode detector, output pentode, and rectifier.
One 8in. mains energised loudspeaker, 2,000-ohm field.

One Pilot lamp, 6. 3 volts

’

Bor Qe 0o 0. B0r Do 00+ G0 85085 Bs:00: Gor B2 Fo- Bo- Goo @ e B Be. B0 Bes Bos Ge-Beo Gus B0 4

LT PTT XX FYY PTY YY) u. TP NI I I R 2 B T T oY BT 2t S P PYY RUY ¥YT RUY ) Ty X7 XYY O R

“condenser.

4-volt’ segcondary windings.
Also, it .may be adVlsdeC to increase the value of the

- required on formers of various sizes.

HBNG BB DR 0L tB 00001818 5D 1918830 IB 4B 180039198 ol 0B 280028 08 &

@ Q1@ Pt er ..‘ .

Condenser,

ﬁ B an acceptor circuit, and C a

: “rather unorthodox method whereby
an aerial coupling coil is tuned to reduce the unwanted
signal. It also hasthe effect of ¢ spreading ” the three
local stations more equally over the dial. In A and B
the wave-trap consists of a separate coil tuned by a
A practical form may consist of a coil
tuned by a fixed capac1ty and a snnll irimmer.

Aerial Coupling Grid Wm ding

Coil Tuned by / am
-OOOS Mfd '-.--*-.:;--’
" t K -
]
2
s
:.
:
L - Norma!

Tuning

\C}ndenser

-~

------‘---a.rp’-t

Fig. 4.—Three suggested
- forms of wave=fraps.

-
v

T is only natural for many constructors to wish to .
make their own S.W. coils, especially during existing

- conditions, and numerous requests are received by our

the number, of “turns
Such information
should be available in every constructor’s den, together
with, of course, neatly compiled tables covering the

Query Qervme for details of

. formula and data so often required during experimental

and constructional work, The ‘ Radio Endmeor s Vest
Pocket Book,” price 3s. 6d.,’or 3s. 9d. by po:,t contains
such essential information in a compact and handy

size, and it forms a work which will prove itself mvaluable

in every constructor’s workroom.,
As very few turns are needed for most S. W, coﬂ%

“the beginner might be led to believe that short- wave

coil construction is a very simple problem. This is
not so, howeveér, as a number of important details have
to be considered when designing coils for wavelengths:
below 100 metres. In the first place the turns of the
tuned. (grid) winding must be spaced in order to reduce
the capacity to a minimum. For wavelengths below

50 metres this space should be }in. or more, ‘and for
“the ultra:short wavelengths a space of about. tin. is

recommended. It must albo be borne in mind that the
spacing affects the inductance—the- greater the space
between adjacent turns the lower the inductance. The
‘other factor governing the inductance of the winding
is, of course, the number of turns of wire used.
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Anode Berid_, Cumulativej Grigl and quer Regenerative Detection. By S. A. KNIGHT

F a potential difference of varying magnitude is applied
to the ends of a conductor and a curve is drawn

: to show how the current varies with the magnitude

of the applied p.d., the graph is a straight line where
the, conductance of the conductor is represented by the
slope of the line. This is known'as a linear characteristic.

In simple crystal receivers the combination of the

crystal and the steel whisker acted as a conductor, but
in this case a conductor with a non-linear current- -

voltage characteristic, i.e., the resulting curve was not
a straight line, Various groups. of. dissimilar substances
were found to -act as conductors whose characteristics

Fig. 1 <—An anode bend
" detector circuit with
battery bias -

were non-linear, and any suach arrange;hent could be
employed for the detection of radio frequencies.
Although the valve has almost entircly replaced the

~simple crystal detector, this principle of detection by

_a triode wvalve, the current portion of the valve’s®’

. valve decreases. -

.combination 1is employed.

‘a conductor whose current-voltage characteristic is not

a straight line applies basically to the theory of the

valve as a detecting device. , N

Anode Bend | - L
The characteristic curve of a crystal detector just
discussed is very similar to the mutual characteristie of

characteristic; being used for R.I. detection in much
the same way -as the curved portion of the crystal
The system of detection
depending on the curved part of the inutual characteristic
is known as anode bend, a circuit arrangement for
carrying this method out being depicted in Fig. 1.

Suppose that the anode current-grid volts (Ia.Vg)
curve of the valve concerned is as shown in "Fig. 2,
where the anode potential is assumed to be go volts,
A steady bias of, say, minus 1 volt is applied to the

valve grid. by the battery A, and a stcady current of

0.25 mA., flows through the anode resistance R.
A signal mow arrives at the aerial and an R.F. current

modulated by L.F. flows in the grid tuned c¢ircuit. .

This fluctuating p.d. is therefore applied between the
grid and filament of the valve and is shown by the
curve (a) of Fig. 2. When the signal swings negative
the anode current of the valve increases, likewise when
the signal swings negative the anode current of ,the

manner indicated by the curve (b) of the figure in
question.  This curve is an asymmetrical R.F. current

becomes negligible.

Due to the curvature of the/valve
characteristic, therefore, the anode current varies in a~”

‘superimposed on the steady direct chrent iapplied to

the valve anode, and can be split into three main
components : | A ‘
(i) the R.F. component, which is by-passed to earth
via various condensers ; T
(i1) the D.C. component, supplied by the H.T. battery
in order for the valve to operate, and which is of no
importance as far as an audible output is concerned ;
(iii) An A.C. component representing the modulation
envelope, this being an audio frequency, and either
directly operating the phones or passed to the L.F.
stages for single amplification.
It can be shown that if the p.d. applied to the grid
and filament of an anode-bend rectifier is e volts, where

e is quite small in value, the signal input being

unheterodyned, then the current output of a useful
valve is generally proportional to €. 1f the input is so

large that the grid swings beyond the point of cut off

to the left of the characteristic and well on to the lincar
portion to the right of the characteristic, then the useful
currgnt output becomes proportional to e rather
than e2. | o

The anode bend detector, like the crysta'l, is generaliy
insensitive to-wecak signals. ' )

Damping of the tuned circuit is quite small with this
form of rectification since the valve can be brassed

‘well back on its characteristic and the apphed p.d.

causes no grid current to flow. The rfesistance between
grid and filament is therefore very high and damping

| 8
Gr.d@ Detection ,

Grid current will begin to flow in the grid circuit of a |

~valve as soon as the grid becomes sufficiently positive

to collect electrons fromn the filament. and provided, of
course, that a full conducting path is connected between
the two electrodes. By arranging a sitmple circuit where
a micrometer is connected in the grid circuit and a
varying p.d. positive in sign is applied to the grid
electrode, a curve may be plotted showing the variation
of grid current with grid potential (I'ig. 3). -

ooV

Py
—

£b

L

s
Fig, 2—Mutual charucteristic
of ‘a detector working on
anede bend rectification.
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This curve will be seen to bave somethmg in common
-with the anode bend characteristic, where, in this case,
if the grid is adjusted to a value of, say, 0.75 volts
posmve and an alternating p.d. is applied by an
incoming signal between ‘the filament and the grid,
positive swings of the- signal will cause an increase in
grid current Oreater than the decrease in grid current
caused by the negative swings.  The principle of
employing the dmd\chamctenstm for rectification is the
basis of grid detectmn known tully as cumulative C’I‘ld
detection (C.G.D.). A

/A

-3t

4/ ) S | . . -
o-5/ oy rsV Vg F

Fig. 3.—How sgrid current varies for a change in grid potential.

Actually, when used as a grid detector, the triode
valve performs a double job, the grid filament' circuit
performing the actual detection while the grid anode
combination becomes in effect an amplifier of the rectified
" signal.
only and see how detection i1s effected.

In Fig. 4 a triocde valve is wired for grid detection,
where the grid condenser and the grid lcak are shown
respectively by C and R. The condenser is small in
value while the leak is fairly high, A bias battery Bds
connected as shown, this making the grid positive by an
amount such that detection can-occur-at a point where
the slope of the grid characteristic is most rapidly
changing. The potential on the grid is actually less than
the voltage applied by the battery because the steady
current flowing through the grid leak produces a p.d.

across it which is in oppoute sign to that agpplied. The

actual‘ grid potential is given by V where
V=e=IR

e bemg the battery p.d., I the grid current and R the
- resistance of the leak. It is ‘general in nearly all receivers
employing grid detection, however to return the grid
leak to the positive end ‘of the filament and d1spen>e
with the bias battery, the resulting positive grid p.d.
thus obtained being sufficiéent for the efficient operatlon
of the arrandement

When 'a signal arrives at the aerxal a R.F. current
begins to flow in the tuned circuit and an R.F. voltage
is applied between the grid and filament of the valve.
As we have seen, positive signal swings cause an increase
in grid current, while negatwe swnal swmgs cause ‘a
decrease in Ond current, but due o the curve of the
charactenstlc the increases are greater than the decreases.
Thus the mean value of the grld current increases to a
value greater than I, and consequently the grid potential
drops to a value lower than V.

The grid current consists as before of an "R.F.
component, a D.C. component and an audio A.C. com-
ponent. The latter two pass through the grid leak and
the effect of them is that the potential of the grid falls
and fluctuates at the audio frequenhcy about ‘the new
“mean value.

During "the period of an arriving signal when the

p.d. across the leak is higher than the normal no-signal
p.d. the charge on the grld condenser must obwou\ly be
greater /than the charge it normally contains by an

amount sufficient to raise the p.d. across it.from IR to -

(I+i)R, where i is the mean and fluctuating increase
in grid current caused by the arrival of the modulated
- signal, Therefore as the audio signal fluctuates the

”

We shall discuss first, however, the grid circuit

‘becomes proportional to e.

ch:uge on the condenser follows the fluctuation, excess
charges draining away through .the grid leak, the grid
at all times tendmo' to retum to its no- 51gnal potentml
of V=e—IR. t

.~

Second Stage

Thus the first stao'e of grid detection is coveled
and the second part Wlll now be considered. It-should be
noted that there. is nothing new in the section so far
discussed ; detection is merely carried out by utilising
the - curvature of the characteristic in very much the
same way as anode bend and crystal detection is carried
out. Whereas in a crystal the current output from the
detector is made to operate the phones or amplifier, in
the grid detector it is used to produce a p.d. across a -
h1gh resistance leak.

‘The ordinary operation of a trlode should be familiar -
to most rcaders, and the remainder of the operation of
the detector depends simply on these principles. The
anode current of the valve is dependent upon the grid
potent1al and the fall of grid p.d. which occurs when a
signal is applied causes a fall in anode current. The

audlo frequency fluctuations of grid potential then

produce an audio frequency ﬁuctuatlon of anode current.

The swings of the grid p.d. should never extend
far enough to reach the lower limits of the characteristic
curve, otherwise anode bend detection will begin to
occur. ‘As we saw earlier, in anode bend, the A.C. apphed
to the grid of the valve causes a rise in the mean anode
current, while in grid detection it causes a fall in the
mean anode current. Since these two effects are opposite
and conflicting it is essential that the anode voltage
of a cumulative grid detector should be high enough
to ensure stralght ‘mutual characteristic over the range -
of grid voltage to be¢worked, thus eliminating any
tendency to- anode bend.

As for anode bend, the useful current output f1om
the grid detector, when the applied p.d. is small,
proportional to €2, while if the input is large the output '

N

 Fig. 4.—Cumulative grid
detector with battery bias
for producing grid.current

00000000

(This applies to an unhetero-
dyned signal.) In the case of an heterodyned signal the
current output is proport1ona1 to e, irrespective of how
small the input may be. <

- Due to the fact that the output from the grid detectlon
process is employed to vary the grid potential which in

~turn varies the anode current, the C.G.D. is very much

more sensitive to weak :101121]5 than the anode bend
detector. |

Damping in the C.G.D. is greafer than in the other
detector, since grid current is flowing and consequently

" an effective resistance is connected in parallel with the
- grid-tuned circuit. This has the effect of increasing the
effective resistance of the tuned circuit.

(To be continued.)
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The additional contact sttip is shown on the right of the top of
o - the relay.

IS relay unit will be found easy to construct, and

it was made up originally to use with an extension-

) speaker which was at some considerable distance
trom the .receiver which operated it. So long were the
extension lines that it was found that a normal relay
which requires a momentary current of fairly large
. value to operate it woyld not work. This might have
_been overcome by using very heavy gauge wire for the
extension wiring, but the necessary material was not
to hand and weuld have cost a great deal to buy. It
was decided, therefore,“that a type of relay was needed
which would function satisfactorily with a wvery small
current, so that the length of the extension lines would
not prevent it from operating. The current taken by
one relay is approximately 20 ma., it will be seen,
therefore, that the two relays used in the circuit described
require only 40 ma. (.04 amps.), and, as this current
is taken from the twp volt accumulator which is used
to operate the receiver, it may be disregarded for all
practical purposes, it being only one-tenth the current
" used by an average three-valve receiver. o
The magnetic switch used is advertised in the pages
of PracricAL WIRELESS. It will be necessary to modify
&e unit by adding another contact which will close

Contacts close +
when Bo_bb/n :
1s energized

Meta/

Armature
Frame :

“onnection to
Brass Spring

Aaditional
— Contact

PRACTICAL WIRELESS

A Low-current Relay
High Current. (Z’vnsumption ‘Often Restricts the Use of
‘Relays. The One Described Below, by F. G. RAYER,

Consumes Only a Few Milliamps.

when the relay is energised (Fig. 1). It wiil be found that a
piece of brass about xiips. lopg by {in. wide can easily
be bolted to one of the fixing holes of the unit to provide
the additional contact; it should be arranged so that
when the armature is attracted to the core of the
electro-magnet the snjall contact attached to the

‘armature presses against it. ‘These details will become

apparent when the actual component is to hand. If a

“small piece of silver is soldered to the strip of brass it
. will assure good electrical contact being made.  There

is a resistor built into the unit, but this should be
disregarded, and the connections for energising the
coil taken from the soldering pips which are cdnnected
directly to the winding, and the unit enclosed in a small

" box to keep it frec from.-dust.

| Appﬁcdtion :

One of the units'may be used to switch on the filament
supply of the receiver whith operates.the remote
speaker ; if the receiver is of the type having a single
tuned stage another unit will enable either one of two
pre-determined stations to be selected from the remote
point. . ¢ . |

The circuit, Fig. 2, shows two of the units used with a
receiver which was especially made for the purpose; it
had only one tuned stage, the aerial circuit being untuned.
The H.F. transformer, used for coupling the screen-grid
valve to the detector should be of the selective type,
and in’ this respect an iron-cored component would be
an advantage. - The H.F. stage, which provides some
measure of amplification; is followed by a power-grid
detector which, in turn, is transformer coupled to a
small power valve. The circuit provides a fair measure
of selectivity and sufficient veolume to opérate
satisfactorily the speaker in the receiver and an
extension speaker. It will be seen that the lead from the
speech-coil to the secondary of the transformer in the
receiver is disconnected and taken to one point of
the 3-point on/off switch, while the free terminal of the
secondary is connected to earth on the receiver. This
automatically switches. on the speaker in the receiver
when the latter is switched on at the local point, but
leaves it silenced if the receiver is operated fromh the
extension point.- The extension speaker is silenced when
not required in a similar manner, It will be seen,
therefore, that either of the speakers, or both together,

may be used as the listeners desire.

Thin Brass Sori Meta/ Frame

Connected to L.I,~

.

o Garth
on Rece/ver
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1 ) - Fig. 1.—Showing the assembly of therelay and the modifications.

, —
b Contact added to Unit

! Small Terminat Panel
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Station Selector

- - Station selection is carried out in much the same
way, a single-pole switch being provided both at the
receiver and at the extension pomt Here, however,
the operator who closes h]S switch first, thus energising the
station selection unit, * wins the day ” The two preset
condensers should be tuned to recéive the Home and
Forces programme- (the .0003 capacity being used ~for
the former) and then securely locked; it is not very
likely that any reaction ‘will be necessary, unless the
aerial or reception conditions are poor.

The speaker used at- the extension point must be of .

the high-resistance type. It should for preference be a
model with an attached volume control, although this is
not absolutely necessary. The two switches .at the
extension point may be mounteq in the cabinet of the
speaker or attached to a small separate panel as desired.
1t is best to use single wires for the extension leads, and
to keep the lead -which comes from the 1 mfd. condenser
away from the other wires; if, this is not done the
capac1tv between the leads will tend to make reproduction

*“ woofy.”

The units may be used with c1rcmts other than that
just described, of course. But it should be noted that
they are not suitable for switching on the power supply
of a-mains receiver. Relays which depend upon a large
momentary current for their operation have the dis-
“advantage that if the battery runs down during a period
of listening—as it sometimes does—they cannot be
switched off from the remote point; with the units
" described, the receiver will automatlcallv be sthched

" off when the voltage of the accumulator falls too low to

operate the relay.

The Relay Unit -
The relay is mounted upon a Small plece of ebomte

or wood by means of two screwed rods passed through
the two holes punched in the paxolin top of the unit.
This small panel carries four terminals, two of which
are used for the connections to the bobbin and two for
~ the connections to the relay contacts. In the unit which
- is used for station selection a fifth connection is required,
~so that the relay acts as a singlé-pole-double- throw
electrically-operated *switch. The fifth connection is
made by soldering a lead to the metal frame which is
fixed to the top of the unit. It will be seen, therefore,
that when the relay IS not venerglsed the sprmg Wthh

&

The relay as mounted by the writer.

pulls the armature from the core of the magnet makes
contact withr this metal part and leaves the one preset
condenser switched into circuit; while when the relay .
is cnergised the spring is drawn down with the armature

~and makes contact with the springy brass strip which is.

fixed below it, this switches the one condenser out of
circuit and brings the other in, thus selecting the desired
station. In the unit which is used to switch the receiver
on and off this fifth connection is not required, the
necessary contact being made when the armature is

. drawn towards the.core of the bobbin.

The station selection relay unit should be mounted

~close to its associated preset condensers so that fairly

short connections can be made in the tuned cxrcult
‘ H 7' + /20

m/off switch
o em “\ﬁ

Sp eaker

Imfo.
—

B

oy we o)

e

, -J—
e
W
.4

Fig. 2.—The circuit of the p;eséfs

receiver incorporating two
of the relays.

asiormensnatniormnnd

) > -

r—t
, j v |
0,3+ GB~ - |HI- LT+ LT-

< T
I Y~ Suation Selector Switch :

\ .
SIS SRR S —--.\-——J

”



- the requirements of which, it is be-

equxpment descrrbed below. "

~method has been resolved around an

“The set-up comprises a negative-

.incorporated an explorer testing stack i
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Checkzng S

horting Coils

Details of a Process W:dely Used in Conl Production Shops fo Detect, Vlsually, ,,Shorhng Turns “
By L. G. W. KNOTT

S coil winding is done by machmery, it is quite
A possible to have coils delivered to a production
bench either partially or whoelly short circuited,

due to the insulation mediums being chafed or rubbed
on bobbins or %uides during the winding process. A
shorting coil may not altogether unbalance a tuned
circuit 6W1th one varfable condenser shuntmg it, but if

3 * £ ) ‘ "':

Stack of:
/am /na r/ons >

7

/
> 7/7\
., ’
(/)
s
V.
HN1Y
w=‘
:

|

Fig. 1. — The | lammated stack over wiu'ch
the coil to be ' tested is placed.
~ bobbin shown carries 5000 turns of 30 S.W.G. wire which, wtih

the core, provzdcs an inductance of 13 henries.

it were in a network incorporating two other coﬂs and
a three-gang condcnser, 1nstab1hty of operation would
be in evidence.

Various forms of test equipment have been devised

with partlal or Wholly shorting turns. If the coil
under ‘test is without this. fault, the lamp remains’
alight. Fig. 1 depicts the explormDr coil and
stack, tooether with dunensmns and winding data for
construc‘aon

Circuit Considerations
- An ordinary transition circuit of o<c1]1at10n ‘could -

.have- been wused, though without advantage, as no

consideration had to be given to either waveform or~
frequency stability ; the dynatron circuit was, howe ver

the more simple —_—

of ‘the two for
il

general design
and was thus
decided on.
Nevertheless,
some considera-
tion was neces-
sary relative to
the tuned circuit
controlling the
frequency at .
which  oscilla-
tion had to take
place. Require- “og"
ments were : T

(a) That the
highest work-
able frequency
be of a sufficiency to permlt the tuned-circuit capacity
across the coil to be always the predominant tuning-
capacity ‘‘ component ’’ ; that is, the action of the coil
under test, when over the stack, ‘must be such that any
mutual capacxty present should have little or no effect
on frequency. , |

"i"’""‘ l ""'._'J |

|
|

“’ N
Fig. 12 The basic circuit of the dynatron
- oscillator,

to check against good or bad coils,
ranging from low-valve " ohrpmeters
to electron-ray apparatus designed to -
show wvariations in amplitude, the
application of which made quite

obvious that what-was wanted was
an instrument which was absolute
and instantaneous in action, ex-.
tremely sensitive, compact, robust,
and not costing too much to produce,

lieved, are satisfied in the testv

A New Method

For instantaneously and’ v1suallyq
checking coils for shorting turns, a

7
SP48
Mullarg
oscillatory circuit, so- designed that |} -

it will stop oscﬂlatmc when a defec-
tive coil is coupled to 1* magnetically.

resistance oscillator of the dynatron'
type, the inductance of which is
representatlve of the positive resis-
tance in the circuit, and to which is .

N
L
<

SOO.n.

— O+
OPT 35:4 |
S 50000 a D
38
3t
P8 . s o
100,000 . ‘ 8

¥ 4
TOD4
Mullard

O/ mfd

or pillar of iron stampings over .
which the coil to be checked is placed. -

- - |

Doing so changes the circuit con-
stants of the network, and not only
stops it from oscillating but causes
a small flashlight bulb to be extin-
guished as an indication of a coil

..

Fig. 3. — The cambletc -circuit, including the amplifier.

laminations is shown in the anode circuit of the SP4B Mullard valve.

-~ should be adhered to.

be correspondingly changed in values. Operating potentials are dependent upon the types
of valves employed and as recommended by the makers.

The exploring stack of
ircuit constants
If, however, other valves are used, cathode bias resistors must

3

T~
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(b) That the low.sst Workable frequency be of. a
sufficiency to permit the single tuned-circuit~—made up
as an iron-cored inductarce with capacrtance——-to hdve
a reasonably high Q or sen51t1v1ty factor.

2-megohm potentmmeter having to be calibrated from
coils of known turn numbers and the switch thrown for
the second set of readings which are multiples of ten of
the ﬁrst or callbrated set of reddlnfrs. ~

_To Operate
Warm up the tester for 15 m:lm:ttes

s
|

OPT 357/

®)
*

previous to use, making sure that all
coils-are well away from the vicinity;
then adjust the sensitivity control

NS
- Corl under.
. f?S t.

- Nymber

O,* ot turns

until the lamp. lights and place the
coils to be tested one at a time over
the stack of laminations, watching
| at the same time to see if the lamp
“extinguishes itself.as indication of a
partial or entirely short-circuiting set

Sensitivie '
. control Y

10+8
meg

AL

Shorting

of turns. To check the apparatus
before testing coils, place over the
stack a 2in. diameter ring made from

turns.

X/0
X1

500 ro
1000 rurns

it

2meg pot
calibrated

No. 20 S.W.G. tinned copper wire ; if
in working order the lamp will auto—
matically go out.

Servicing Application

This instrument will prove extremely
useful to service engineers, as an aid
to checking against intermittent sig-

nals, :.uépected as being due to short-
circuiting coilsexpanding and contract-
ing - under operating -conditions—
especmlly oscillator coils in supenhet.'
.receivers.  Any coil whose former

th 4. —The simple circuit medifications necessary for approxzmatmg the
Constant values, not shown, ‘are as for Fis. 3

position of the shortmg turns.

Operatxonal Frequencies

These can approximately range from’ 1,000 tOo 5,000
c.p.s., the final design, shown in ‘Fig., 2, having an
operating frequency of 2,006 c/s, dynatron controlled
Fig. 3, on which values can be noted illustrates that the
signal frequency is fed through a condenser to a single

valve amplifier designed to serve two purposes: (1) To
amplify the signal to such power that it is sufficient to
light the flashlight bulb. (2) To supply automatic bias
of such sufﬁc;ency in lnmtmd action-that it will prevent
the lamp from burning out ; additionally, this also acts
as ‘a sensitivity faetor to prevent excessive oscillation
~and prevent the circuit becoming insensitive to minute
changes in induction or positive resistance.

Design Sensitivity |
That of the circuit shown (Fi
indicate two shorting turns on a coil wound with No. 44
S.W.G. wire, or similarly, one wound with No. 38 S.W.G.
having but one shorting turn. This, converted to values
of parallel reésistance across an 1nductance is in the

nelghbourhood of 3 megohms in shunt with animpedance

of 25 coo ohms. As an example, a coil placed over the
stack had an inductance value of 2 henries; then

- 3-meg. resistor was shunted across the turns——-the
mdlcatmg lamp went out, this stressing the fact that the
instrument can be made less sensitive by shunting
resistance across the circuit inductance.

Approxxmatmg Turn Numbers
By modifying the circuit to Fig. 4, it is poesrble to

approximate the number of turns in a coil under test

with windings r:mdlnOr from 400 to 30,000 in number.
- Although it is not p0551ble deﬁmtcly to indicate the
number of turns on a faulty .coil, there is, in most
instances, a similar coil used as a standard in a receiver
from which a ration of good -to bad may be found,
comparison more or less indicating the number or
location of the shorting turns. The method of switching
from a range of coils, 500 to 5,000 turns, and 5,000 to
50,000 turns is clearly :hown on the drawmd the

g. 3). is such that it will

0 - allows it to be placed over the stack
can be thus tested, though when re-
placing, resoldermg end connections
to tac's should be done so that some
slackness of wire is present, otherwise,
when coils are” operationally heated,

the connecting ends may tighten up and snap off.
(By courtesy of the Institute of Practical Radio Imgmeers.)

<uPRIZE PROBLEMS -

Problem No. 453. ..

ATTHEWS had an A.C./D.C. receiver which gave very good xesults

and which he used on his A.C. supply., He changed his addzress

to a district which was sapplied with D.C, and wher he connected his -

receiver to the supply he could obtain no signals. He thought that if

had beendamaged in transit and retarned it to the makers, but it was

sent back marked O.K. He tried it agam but could still obtain notbing
~on it. What was wrong ?

Three books will be awarded For the ttret three correct solutions
opened. Address yvour solutions to The Editor, PRaCTICAL WIRELESS,
George Newnes, Ltd., Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes must be marked Problem No. 452 in the

-top left-hand corner, and must be posted to reach these oiﬁces not later
than the tirst post on Friday, February 11th, 1944,

L@ Qe §or ... CY DX IO TOF 1oy X LYW YOR TR TR YYY TI¥ TR TRX LYY TRV PIN TR TYX YIY TIN TOY TIY YTR 1Y riy TUY T ”.u.. . Qov .t

99000 0P 10129 e @101 P8P 2D 2P -.g.‘ugno 199 @ud P

' 2: 9200, 8082108186 2 00: Gor G- 0 Bes B GasBnr Qe Oas

‘ S'of‘lu*tion to Problem 452

Williamms did not alter the circuit—electrically—by changlng over the
counections to the reaction condenser ;. what he should have tried was reversing
the leads to the reaction coil, |~

The three following readers sugeessfully solved Prob]e'n 451, und books
have accordingly been forwarded to them. D. Heath, 29, Summerhovse Drive,
Rexley, Kent; F. Kitt, Oakhmat ” Dousland, &elve'ton, . Devon ; D, G.
llobbs, 19, Sprmmeld Paxk SAV.20, . C o

*

BOOKS RECEIVED

SERVICE. MANUAL, MAJESTIC RECEIVERS.
International Majestic Radio. Corporation, ~Ltd., 6
Angel House, Pentonville Road, London N, I. 14 pages.
Prlee £z 2s. nett :

HIS is a Service folder, contammfr the schematxc
diagrams and details of the most popular Majestic
receivers .and units in circulation from 1930 to 1940,
and it should prove of great assistance to those connected
with the Servicing industry.‘

By/
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An |nexpen5|ve Multi- range /\/\efer

A Useful Movmg coil Instrument Which can be Budt for £1.

T the present time meters are very expensive to
purchase, and the following details, which deal
with the construction of a moving- -coil instrument

which has five current readings and six voltage readings,
may be of interest. The meter is not difficult to make
and is reasonably accurate—depending upon the
selection of suitable ‘resistors and upon "the careful
constructxon of the shunts used. | -

The Moving-coil Movement

This is the most expensive. part of the  instrument.
The movement used was purchased from an advertiser
whose announcements regularly appear in PRACTICAL
WIRELESS The meter costs 15s., and is stated to

““need slight repair.”” With the instrument purchased,
the only “ repair’ necessary was the removing of a
shunt within the case which was included to give a
maximum current reading of .5 amp. This detail is one
which would probably vary in different instruments,
but, having regard to the very low price of the meter
this is to be expected. Whatever the fault, it is worth
while carrying out the repairin a careful and workmanlike
manner,
perfectly straightforward. .

When the shunt was removed from the movement

under consideration, it was found that the full-scale’

deflection was 10 mA’s. This was considered rather ‘oo
high, so the meter was dismantled and the mqvmff -coil
re-wound with twice the number of turns which it
originally had (34 turns increased to 68). This requires
a little care, but is well worth while; as it enables a
higher ohms per volt operation on voltage measurements.

|

%))
a~

@.

Reo Washer
denoting +

(=7~
©

Terminals Tvminals 4
for Voltage for Shunt
readings Connectrons
@ ;f' @ ’ Zh @ A @ )
B % B nank Sene naer Sy
' o o

Fig. I.—Front view of panel showing layoui and dimensions.

- The _other pomts of construction are all

*

The re-wound coil was glven a coatrncr of thin shellac to
prevent the winding moving or becommg loose.
scale of the instrument could have been altered but it
was considered better :to leave it as it was. If the
constructor feels that the re-winding of the moving-coil
is rather beyond his abllities it can be left in its original
form; a list of the different resistance values Trequired
for meters of different full-scale deflections is given,
together with the method of arriving at the desired
values, 'so that the constructor may choose values to
suit the meter used.

When the meter is in order the rest of the con:,tructlon

may be commenced. .

- The Case

This was made from thin wood and pamted black.
The size was 1}in. deep by 3}in. wide by 5iin. from back
to front; the top is made of ebonite, and is drilled to
hold the terminals used for connectlens - The plan
view, Fig. 1, shows the layout of the panel, A flexible
lead is taken through a small hole in the panel, and is
fitted with a tag——whlch is used to bring the various
shunts in circuit when connected to one of the fdur
large terminals to the right of the meter. If a plug and
a number of sockets are available, it would probably
be better to use them, provided that they make perfect
contact

The Shunts and Resrstors _

The shunts for obtaining the 10 and 20 mA readings
were made by winding the wire taken from an old
rheostat on a small piece of wood, the whole being well

I

o5 Amp Shunt 10 and 20 MA.Shunt

20 SW.G Tinned
Copper Wire -

r./

4 .|..

METER / o @ |

cSMn

5 Amp Shunt Resistance

Fig.

-——Rcar of panel and wiring dzagram. ‘

The ,A

”
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shellaced when finished, The appropmate re51stance is
arrived at as follows: A variable resistance -of about”
5,000 ohms is connected in series with a G.DB. battery,
and the two are connected to the meter. The resistance

is then adjusted until the meter shows the full-scale -

reading. A length of resistance wire is then connected
in parallel with the meter, and the change in reading
noted—the less resistance wire in circuit the farther
towards zero -the meter pointer- will move, and it will

/

o
Fly Lead to
Connect Shunts

25 v

> (5,000

50 v

. 5
ano’/ov

5000, |
Fig. 3.-—°The theoretical circuil of the complete meter assembly,

‘thus beé possible to arrive at a length of wire which
reduces the reading of the meter to half. This is the
10 mA- shunt, and a length of copper wire should be

soldered to the fesistance wire at the appropriate point.

The resistor thus formed is connected in parallel with
the meter, and the variable resistance again adjusted to
give a full-scale reading ; about one-third of the 10 mA
shunt will need to be connected across the meter to
again reduce the reading by one-half. Another length of

-

copper wire is soldered to the resistance wire when the
point has been found, and the whole is then wound upon
a strip of wood or pa‘{ohn. The drawing of the underside

-of .the meter, Fig. 2, shows ‘thé p031t10n of this shunt——-

it is su pported in the wiring.

The .5 amp shunt was made with the wire ongmal]y
found in the meter, it being wound in a small coil and
fixed between two terminals,  The necessary value
being found by connecting the meter in series with
circuits which were- passing known -currents, i.c., a

~ two-volt accumulator and a..1r amp valve, accumulator

and .2 amp valve; both the valves together, cte.
As the deflection obtained with a moving-coil meter is
proportionate throughout the scale an wccumte shunt
may be made by tali ing the average of all the readings.
The 2.5 amp shunt was made in the same manner, the
length of tinned-copper ere afterwards be1n<y coﬂed in
a lonor spual

Voltage Readmgs :
If possible. it is best to sclect the re51stors, as ordinary

components” vary much in their actual walues. Some
of the resistors are connected in serics -so that they are
added together—this was done because the values. hap-
pened to be to hand. It will be seen that the 500 chm
resistor provides for the 2.5, 5 and 10-volt readings by
connecting the 1o and 20 mA shunts in circuit, It is

" not advisable to obtain the higher voltage readings in

this manner as a large curunt would need to flow ;

e.g., connecting the 10 mA shunt will increase the 50-
volt reading to 100 volts, but ro mA will need to flow
in the c11cu1t for full-scale deflection. The .5 megohm
resistor helps to compensate for the resistance of the
meter (which, it must be remembered, is always in circuit)
by reducing the resistance between the voltage peoints -
and the meter The wattage of the components can be .
seen from the table, although higher wattages can be.
used. The theoretical c1rcu1t of the completc metel 1s
shown in Fig. 3. - \

Operatxon ]
. It is best te leave the scale of the meter unaltered and

to prepare a table showing the various voltages and
currents. In this instrument the readings arec logically
arranged and when the meter has been in use for a
short time, it will be found that it is not neccssary to
refer to the table to hnd the reading in question..

. _ VOLTAGES

Meter Scale .;0 A , .2 | 3 4 .5
Plus and 1 | 60 | ‘ 108 | ;1567 | | o204 |
24 » : 72 N 320 1638 216 _
. © 86 _ 84 132 | 1180 | 228 1
48 I 96 ] 144 \ y' 192 1{ | 210
| Plus and 2 .e (i) 2? 5(‘) '75‘ 1({0 ‘1‘.;5
Plllb aud 3 ‘: | }_ 1_(; 20[ ~ 34)l 4(} | 5";
Plus and 4 ., (; | ? 1' ‘ 1]5 | ‘f [ 2.5
Plus and 4 with 0 1. 2 -3 4 5’
leadon 6 .. ' ' ’ ’
Plus and 4 with 0 1 2 3 4 5 6 7 8 9 10
lead o7 .. ‘ ] | : - .
r LUFREﬁTs. | |
“milllamps
Plus and Minas (: ]‘. z' ‘ ‘; A 4 5
- Ditto, lead on 6 (; 1 ﬁi ' -3 é;.- 5 (: 7 8: 9 ) 1(%
. . 4 ] .
])ztto, lead on 7 Og 2 K 6 s,s~' 0% 17 14 16 18 23
| o atnpg | NEE |
Ditto, lead on 8 O a0 .2 3 4 D
Ditto, lead on 9 0 ! 1 - 1 1.5 .”. , -2.'5
Meter Scale .. 0 1 2 3 4 5
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Test Prods ) p —
The test prods were made by msertmg two lengths of ,
thick wire in some small diameter rubber tubmg, the " \
wire “ prods”’ being soldered to two lengths of flex - o
~fitted with spade ends and the joint covered. A length Stout Wire 90909’ /700'09 _ 50/0'99"30 bJO”’”
of twin flex fitted with two spades at one end and a plug Centre o g’e:vsi‘r{; red !C?%ebrer Tuzmg
- and socket at the other is also useful as it enables the : o
meter to be connected into a H.T. battery circuit in a / , - -, /
moment, the plug being inserted in the battery while — .
- the plug from the rece1ver is inserted in the socket == e ‘
%onnected to the meter. * The detalls ‘are shown in
ig. 4.
When using a meter of this type for voltage readings ‘ . o
‘it will be seen that it is merely necessary to choosega m"”“\"’d Stp 'Soc/r
, - ‘ et

resistance value which will pass the current taken by the
- meter for full-scale deflectiog when connected to the
voltage desired. Bearing in mind Ohm’s law, the value
may easily be found. A simple way to write the law is
. as follows :

Voltage across circuit in volts

Current in amps. X Resistance in ohms.

where it is only necessary to cover up the wanted value

. to see what to do with the known factors. Supposing
a meter having a full-scale deflection of 2 mA is to be
used and a voltage-reading of 50 is needed, then the
alculatlon

50

o3 =resistance requlred 25,000 ohms.

»

The followmg small table shows the various resrstance ’

values needed for various voltage readings when using
“the most popular types of meter.

It will be seen that one terminal (No. 5) is left blank in

the meter—this was originally intended to provide a
high voltage reading of 750 volts. This high reading
would be an advantage as it would pass less current for
a given voltage; however, the 300 volt reading passes

little current cmd should there ofore be used when measuring

vtke volfages of the anode and screen subplws of receivers.

AY

Leads to Meter '

. Fig. 4.—Test-prods and H.T. battery connector.
‘Current for full | . Vottage readings required _
deflection. - - - — 300
o J 2.5 | 10 50 | 125 |
1mA. 2,500 | 10,000| 50,000 |125,000| .3 M2
" 5mA. 500 | 2,000 | 10,600 ;25,000 | 60,000
L . -~ W 2 B -~ ') !
3 watt._" ‘ 1 Wa,tt.v ‘
* 10mA. 35(‘) 1 1,000 | 5,000 ‘12,500 30,000
& - v ») . : -
3 watt. | 2 watt. | 3 watt.
v : , AR S

\»*‘,‘ !

Makmg J elly Electrolyte

How to Prepare the Solution to Make an Accumulator Unsplllaole

HE usual mstructtons for- mak;ng ~3elly electrol'yte ..

tell one to mix certain- proportions of sodium
silicate (water-glass) and sulphuric acid, and leave
it at that. Now there is a snag in this: When the two

 are mixed together the solution mlmedlatelv precipitates

large crystals, and the watery portion will not jellify.
The making of jelly electrolyte is a trade secret and
the instructions which follow may not be the same as
those employved by the battery manufacturers when
- sending out their products. But it completely over-
comes the trouble of crystallisation, and is a neat and
offective solution to the problem. With the jelly thus
formed, -one can make any accumulator unspillable,
which 1is.particularly, desirable in a portable receiver.

‘Measure the amount of acid the accumulator needs .

in the first place. Then allow one-guarter of this volume
of waterglass and three-quarters of sulphuric acid.

“The waterglass sold'in tins for preserving eggs is suitable.

- The densxtv of the sulphuric acid depends upon whether
- the accumulator is charged or uncharged when the
solution is poured in. 1If it is already charged, sulphuric
acid of 1.400 sp. gr. should be used ; if there is difficulty
about getting this unusual gravity, then the accumulator

should be uncharged and acid of the normal 1.250 sp. gr..

used. The added water brings doyn the gravity, but
this will go up again when the cell % charged. S
Put the measured quantity of waterglass into a l1pped

~ vessel for ease of pouring, and add an equal quantity
- of boiling water.

Mix well together by stlrrlng Then

\

‘add the cold sulphuric acid thlst still stirring. A plece
of ebonite or wood should be used to stir with, ncf
metal. There should be very few crystals in the aolut10n,

. and any that there are can be strained out. ' |

- The solution is now ready to pour into the accumu-
lator, taking care that the level comes to about a quarter
‘of an inch above the top of the plates. If the instructions
have been carried out there should be a little solution
~left over ; this forms an excellent check on jellification,
asin some cells it is difficult to tell when this has occurred.
Simply pour the surplus into a vessel and when it has
jellified the “solution in the accumulator will have
jellified tco. Jellification will take place in from one to
two hours.. The first sign is that the mixture becomes
cloudy, and when this stage is reached jellification
proceeds rapidly.

“The accumulator to be filled should be’ emptied out
and allowed to drain for a few minutes, but prolonged
‘exposure to the air should be avoided as this is apt to
decrease the efficiency of the plates. The jelly, when in
use, should always be kept moist with a little d1st1lled,
Water —W. N. e - .

A NEW VEST POCKET BOOK

MATHEMATICAL TABLES and FORMULE

3/, or 3/9 by post from George Newnes, Ltd.,
Tower House, Southampton Street, Strand, W.C. 2.
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“Another Set “of These Popular Queshons

1. Parasitic Oscillation

N general, parasitic oscillation is more likely 'to be
observed when using a power amplifier with a valve

designed for a maximum undistorted output of

upwards of three watts. This is largely because an
“ampiifier of this type is normally intended for ‘“ quality ”’
reproduction, and therefore faults are more apparent.

There are three principal methods of tackling the-

problem when' it occurs in a new amplifier ; the same

methods are, of course, better apptlied duri ing the.

construction. Two ‘methods consist of ]n&ertmg a
stopper resistance in either the grid or anode circuit.
When the stopper is placed in the grid circuit, its value
should be in the region of

Wlth Answers by THE EXPERIMENTERS

becauae the load applied by the valve to ‘rhe px ecedmo
tuning circuit is reduced as the negative bias voltage is
1ncreased that is, when the volume level is lowered
This is the reverse of what is generally wanted, because
reproduction suffers if tuning is sharpened to a marked
degree. The reason is that the * peakiness > of the
tuning results in cutting of the higher frequencies.
Additionally, of course, accurate \‘tuning becomes
increasingly difficult when it is excessively sharp. In
turn, anyv chght inaccuracy of tuning has the effect of
causing additional distertion.

To overcome the disadvantagés referred to, a method
of contrel is requu ed which will tend to flatten the tuning
curve of the tuned circuit

10,000 ohms, but is seldom
cnucal The anode circuit
stopper resistor should have

~a value up to about 200
ohms. Inchoosing aresistor
the fact that it carries an | 2
appreciable current should
not be overlooked.

~ Since the resistor is in

series with the output -
transformer, it will reduce -
the available output to a_ 4
certain extent, and should
therefore have as low a (
value as possible consistent
with its efficacy in elimi-

natinz the oscillation.

The third method
- referred to above consists -

caused.?
. How

is nerecmz’v

QUESTIONS

1. How would yoa- attempt to stop ;bamsmc oscdlatzon
in a power oultpul triode or tetrode ? :

szplam, and tllustrate by means of diagréam, a

method “of variable-mu volume control which docs

not affect-the sharpness of tuning.

3. What 1s meant by the * dead space
noticed when tuning to a C. W. signal 2 How ts it

would you arrange for the enevgising supply for
a 2,500-0hm speaker field if the speaf’er were 1o be
used. with an A.C. receiver taking only 35 md, and,
fed from a 250-volt rectifier ? .
that an energising current of not less llzan 60 mAd -

5. What steps should be faken to find the veason for
'marked overheating of a mains power z‘zanqurmcr?

at the same time as the
increased loading due to
the valve tends to sharpen-
the tuning.

Fig. 2 shows a simple
_method of aehlevmg the
_result required. It will
‘be seen that the variable-
. 1u Dbias control in the
~cathode circuit of the

H.F. valve also acts as a

variable damping resistor
across the aerial coil. As
- the resistance between the
cathode and earth is
increased, the resistance
across the. aerial coil is
~reduced, and vice versa.
The wvalue of volume-

which 1s |

It should be (?Sbl‘iﬁcd

of providing a measure of
‘mnegative feedback. Methods of doma this have been
'descrlbed i the series of articles entitled *‘Ilow-
- frequency-amplifier Design’’ appegring in these pages
(February issue),
full details here.
ever,
not be greater than that required . to prevent the
unwanfed nsecillation, "unless it iss proposed to take
advantage of the other benefits conferred by the system.

It should be mentionéd, how-

The three methods described are illustrated in smaple :

form in Fig. 1.

9. Variable-mn Volume Control

The use of variable-mu covtrol‘general]y h’as ‘the -

vpﬁ_ect of varying the sharpness of tuning. This is

_ s, ()OO0 Q)
Fig. I———Three alternative . — H.T+
methods  of ” preventing , > ‘
parasitic oscillation : ( < | ) |
- grid stopper ; (2) anode @ , /002 /'S
stopper ; (3) negative feed- & -
back.  Componsnt values ‘ o
are average ones only. -Of Mfd ‘-

. 10000~

100002 M

50000

that the degree of feedback® emploved should -

S _ control potentiometer
shown is suitable for most types of long-grid-bias
V.M. mains-fed valves, but would be too high to provide

rﬁsmoo‘rh control with valves of other patterns.
so it is not necessary to enter into

»

3. The “Dead Space
The reception of C.W. signals depends unon the
proeduction of an audible bm* note. This is produced
by beating the cscillation of the incoming signals with
a locally ofener ted oscillation. The latter- must differ

from the fre equency,of the signal by an audible frequency ;
a2 difference of 1,000 cye]es or 1 kc is generally most
suitable, because a 1,000- cycle note is most pleasmor to
v'the average ear.

Jn the case of a regeneratne receiver the defector

(Confmued on page 151)

LI
o

X00,000.02
to 250,000 °

»
| — Fig. 2 A method of variable-mu volume.
VW - . control which does not affect the sharpness of

As the bias voltage is incresaed additipnal damping is

luning.
' applied to the eerial circuit.
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| RADIO SERVICE MAN.,
'DEALER AND OWNER

The man who enrolls for an 1. 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 want to show our | 5 |
students how to apply that '}rammg in| o -
practical, every-day, radio service work, | | -

"We train them to be successful! - | - RADIO

ORRESPONDEN

Dept. 94, International Buildings,

Kingsway, London, W.C.2.

1 ﬁm‘::ttzde’)(ghm fully about your instruction in the sub;ect Pl * are | P'aYing thEir

Complete Radio Engmeermg

¥

Radio Service Engineers

Elementary Radio - Television , ._ T h v :
" If you wish to pass a Radio examination, indicate it below. I_ Part ln t e grea‘t
British Institute of Radio Engineers - ' . :
P.M.G. Certificate for Wireless Operators ' i e " i
Provisional Certificate in Radio Telephony and . n at‘ona‘ effo rt.
‘ Telegraphy for Aircraft ] ' : e
‘City and Guilds Telecommunications ' , o
‘ - Wireless Operator, R.A.F. : Th ' . d o
Wireless Mechanic, RAF. -~ M e)’ arc€ as iIn {S=
1 Special term for members of H.M. Forces , | | .
Name.......x....’................uuo,....u.-u.».... Ageuoiuqoﬁttﬁaco’--.:; ‘ . . - b' : ' ' h
Pt ot A e pensable to the
Address u.;-.--;:...-.n-una‘u.ue..-./.uucﬂ'u.'n"un'n ; ’. : . i : ‘, o o
ilGesperny siamp on wniesied snveions) purposes of war
as to those of
. peace
TRANSFORMERS 1 , < )
. ) . . . :
- aAaND CHOKES ,
F o R REL'AB' LlTY \ ~ THE CHLORIDE ELECTRICAL STORAGE CO, LTD.
SEND US YOUR ENQUIRIES . Grosvenor Gardens House, Grdsvenor
A — ~ Gardens, London, S.W.1
v R ‘
W.R.3A/43

-\



150 -

PRACTICAL WIRELESS

March, 1944

. like these.
free.

parts of the world.
makes no difference.

in the world.

fatherly advice.

'LET ME BE YOUR FATHER

You need h‘élp. anci;fatherly‘advice in difficult times
[ am in the position to give that to you

We teach nearly all the Trades
and Professions by post in all
D.stance

The most progressive and most
successful Correspondence College

OUR FEES ARE STILL PRE-WAR

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

P

N

a2

EARNING POWER IS A SOUND INVESTMENT

Accountancy - Exaidina-
tions
Advertising
Management
Agriculture
ANM.I. Fire E. anmma-
tions
Applied Mechanies
Army Certificates )
"Auctioneers and Estate
Agents
Aviation Engineering
Aviation Wireless
Bankmg
Blue Prints
Boilers
Book-keeping. Account-
ancy and Modern Busi-
ness Methods
B.Sce. (Eng.) ‘
Building, Ar(-hltectureand
Clerk of Works
Builders’ Quantities’
Cambridge Scnior School
Certificate
Civil Engineering
Civil Service .
All Commervial Subjects
Commercial Art
- Common Prelim. E.J.E.B.

and Sales

Concrete and Structural -

Engineering
Draughtsmanship. All
Branches -
Enginecring. All branches,
subjects and examina-
tions -

General Edueation
G.P.0. Eng. Dept. '
Heating and Ventilating
Industrial Chemisiry
Institute of Housing
Insurance -
Journalism

Languages

Mathematics

. Matriculation

If you do 70t see your own requzrements above, write to us on
Full particulars free,

. any subject.

DO ANY OF THESE SUBJECTS INTEREST YOU ?

 Salesmanship, LS.M.A.

Metallurgy
Mining. All subjects
Mining. Electrical Engin-
eering
Motor Engineering
Motor Trade
Municipal
~ Engineers
Naval Architecture
Novel Writing
Pattern Making
lay Writing
Police, Special Course
Preeeptors, College of
‘Press Tool Work
Production Engineering
Pamps and Pumping
Machinery '
Radio Communieation
Radio Service Engineering
R.AF. Special Courses
Road Making and NMaine
tenance

and County

sanitation

School Attendance Oflicer

Secretarial Exams.

Sheet Metal Work

shiphuilding

shorthand (Pitinan’s)

Short-story Writing

short-wave Radio

Speaking in Publie

Structural Engineering

Surveying

Teachers of Handicrafts

Telephony and Telegraphy

Television

Transport Inst. Exams,

Vitewcrs,‘ Gaugers, Inspec-
oS

Weights and Measures
Inspector
Welding

Wireless Tolog‘raphy and
Telephony :
Works Managers

AT

GOUPON—CUT THIS OUT

PR
---—---—---_----“--—----l A

104, THE BENNETT COLLEGE

To DEPT.
LTD,, SHEFFIELD

Please send me (free of char«e)

Particulars ef..... sessevavesacaeren (Cross out line.
Your private adwce ' ‘ } which does
gbout. . ceeeasencanscens not apply.)

Nameoroooto..-a.c-.npc’alcc

c e 0 s e e P

"PLLASE WRITE IN BLOCK LET[ERS

‘Address "'.l’...‘.l.‘.l.'.‘..“Q...l.......".-lkl...‘...{

secos o

IR EREEEEIEEE N R R BN B I N N RN

A rEW PIT

N sooxs

WORKED RADIO CALCULATIONS
By Alfred T. Witts, A.M.LE.E. 6s. 6d. net.

CLASSIFIED RADIO- RECEIVER DIAGRAMS
. By E M. Squire. 10s. 6d. net.

RADIO R ECEIVER SERVICING AND MAINTENANCE
By E. ). G. Lewis. 8s. 6d. net. Third edition. '

RADIO SIMPLIFIED

By John Clarricoats. 4s. éd. net.  Second edition.

'SHORT-WAVE RADIO

By ). H. Reyner, B.Sc.(Hons.), A.C.G.., DIC., AMLEE.
10s. 6d. net. Third edition. o

EXPERIMENTAL RADIO ENGINEERiNG

By E. T. A. :'Rapson. Assisted by E. G. Ackermann.
net. Second edition.

ACCUMULATOR CHARGING MAINTENANCE AXND
REPAIR '

By W.S. lbbetson, B.Sc., AAM.LE.E. és. net.

8s. 6d.

Eighth edition.

Some of the books advertised may be terporarily out of ctock when

vou Place an order. If you have any diificulty in securing copies of ‘
Pitinan Books through your hookseller, write to Enquiry Department, ¥
Pitman House, Kingsway, Lendon, W.C.2.  Please do not send money
when making enguiries. =

Write for Pitman’s Radio List.

39 PARKER STREET, KINGSWAY, W02

The Solder Wire with 3
Cores of Non-Corrosive
Ersin Flux

Use Multicore
"always. Firms

* engaged on Govern-
ment contracts are
invited to write for
reference sheet and
samples of Ersin
Multicore Solder
Wiré —~the A.I.LD. and
G.P. O. approved
solder for all pur-
poses where resin
1is speciﬁed
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valve is caused to oscillate at a frequency different

from that of the incoming signal. : This means that the
input circuit is not actually tuned to the required
transmission, but to a frequency separated from it by
about 1 kc. When rusing a superhet with separate
oscillator coupled to the second detector there may
be a separate tuning control for the beat-frequency
oscillator. This is necessary, due to the fact that the
frequency of the I.F. amplifier is fixed, and, thercfore,

~ that the input tuning circuits must be tuned to the

ransmission. In some instances, however, the frequency

of the B.F.O. is fixed at a value about 1 kc above or

below the intermediate frequency. _ . 5
The pitch of the audible note can then be varied, as

it ¢an with the regenerative receiver, by altering the’

setting of the inain tuning condenser.

It will now be seen that the pitch of the C.W. note

heard in the’phones or speaker is governed entirely by
the difference between the frequency of the signal or

I.F. amplifier and the local osciliator. Cleaily, then, if

the two frequencies are made identical the ‘‘ audible
note” will be of zero frequencv. In other words, it
- ceases to exist.. It is the point at which the two
irequencies are made identical—no matter by what
means—that we have the ‘‘dead space.””

QQO00O00(

Fig. 3.jfﬂhe ‘norma{ method of energising the speaker field.

4. Energising a M.C. Speaker =~ .
The usual method of energising the speaker field when
using an A.C. receiver is by inserting the field winding

in series with the H.T. positive supply line from the
In that case, the field winding also

rectifier to the set.
acts as an excelient smoothing choke. Fig. 3 shows the

method of connection; it will be-observed that the °

- usual smoothing condenser$ arc used, and that the
field in every way replaces the smoothing choke. .

| This system of energising is excellent when the H.T.
- current consumption of the set is upwards of 60 mA,
and when the D.C. voltage available from.the rectifier
_is sufficiently high to ensure an adequate H.T. voltage
" to the set after allowing for the very appreciable voltage
drop through the field winding. At 60 mA
150 when using a 2,500 ohm speaker. = = .
) In the case under consideration the H.T. current is
insufficient for energising. Additionally,” assuming the
use of 250 volt H.T. valves, the voltage drop entailed
cannot be tolerated. Provided that the rectifier and
transformer were capable of providing between 100
and rzo mA, the simplest and most economical method
of obtaining the energising power would be as shown
in Fig. 4o The normal smoothing system is retained,
-and the speaker field is wired (in series with a limiting
resistor) im -parallel with the rectified H.T. woltage

- before smoothing. It would be easy enough to determine

the correct value of the resistor when the rectified
voltage, at full load, was known. The resistor would
need to have a wattage rating of at least 5 watts.

It the rectified output current were insufficient to
. provide H.T. and also the energising power for the
speaker ficld an entirely different system of supply
would be required. That shown in Fig. 5 is sometimes
used, but it is not one to be strongly recommended,
because the field coil is connected directly to the

this drop i

Smoothing Choke

-

._Sbeaker /

Freld

1000000000

H 'T’

~ Fis. 4.—A method of energising a speaker field when the rectifier
output greatly exceeds the H.T. requirements of the receiver.

mains ; that is why the .25A fuse,is included. With this
system use is made of an additional half-wave rectifying
valve, this being operated directly from the mains A.C.
supply. The arrangement should certainly not be used
for a speaker mounted away from the set, and even for
a built-in speaker care should be taken Yo ensure
adequate insulation. . . i

5. Transformer Overheating o

As might be expected, overheating of a transformer
indicates the passage of an excess current. This could
be due to the fact that the component was” being used
in conditions other than those for which it was designed,
or to a partial short-circuit somewhcre in the circuit.

- It will be assumed that the transformer is correctly

used. , A short-circuited, or partially short-circuited, .
smoothing condenser would first be suspected, and

a check could be made by disconnecting ene side of each

Fig. 5—A third possible, though unusual,
method of providing D.C. for energising.

< A.C.

of the smoothing condensers in turn. Another possible
cause is unsatisfactory insulation of the smoothing choke
with the result that there is leakage between the H.T.-+
supply passing through the choke and earth. :
Yet another possible cause. of the trouble ig the
presence of a number of short-circuited turns on one
of the windings of the transformer itself. If that were
the cause of trouble it could be detected by disconnecting
the transformer secondary windings. Overheating would
continue, although perhaps not to the same extent,
despite the absence of load. Another possible transformer
fault is that of short-circuit of a winding to the core,
which is no doubt earthed. 4 , ~
In some transformers a screening ring is fitte
between two adjacent windings ; this is used to minimise -
hum due to induction. This ring is gapped, so that it
does not constitute a ‘‘ closed loop.” If the two sides of
the gap were bridged due to their contact with the .

- chasgjs, for examplej-marked overheating would result,

{ | . -

-
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" Practical Hints

Multiple Resistance Board

EXPERIMENTERS often require
resistors of various values, and if
they have not a component of the
necessary value to hand probably do
not realise how easily other resistance
values can be connected together to

make up the desired value.
'sinall resistance board shown in the

Flex (ead for Shorting
Requirecf Terminals

In the

-2 to account by sending it in fo us addressed

‘I-( )OI ) @RI ( )N ) AR | 1D ( ) D { j A ( ) - } AT

THAT DODGE OF YOURS !

! Every Reader of ¢ PRACTICAL WIRE-
' LESS ** must have originated some little
¥ dodge which would interest otber readers.
Why not pass it on to us? We pay £1-10-0
for the best hint submitted, and for every
Z other item published on this page we will
pay half-a-guinea. Tnrn that idea of yours

' to the Edifor, ‘“ PRACTICAL WIRELESS,”
¥ George Newnes, Ltd., Tower House, South-
3 ampton Street, Strand, W.C.2. Put your
! name and address on every item. Please
< note that every notion sent in must be

original. Mark envelopes ‘¢ Practical Hints,»?
Y DO NOT enclose--Queries with your hints.

March, 1944 |

The values obtained by parallel
connection are
nearest hundred ohms, which is/ a
degree of accuracy quite high enough

F. G. Raver (Longdon). -
" A Multi-way Stud Type Switch

type switch of compact size
for use in a home-made test meter,
it was eventually decided to make

volume control of the carbon type.

worked out to the

for components used in normal sets.—
> P EQUIRING a multi-contact stud

up a suitable unit from a surplus :

-~
m - Ebonite Panet

accompanying
drawing  only
"‘,four resistorsare

85 000n

| /
200,0000 / |
40,0000

E'0,0QOn

possible, by the

variQus combi-
nations, to
obtain alinost
~any desired
resistance value

-normallyre-
quired in radio
work. ‘The
resistors—which
are 20,000,
40,000, 80,000
and 200,000
ohms — were
chosen with this
end in view

‘ .
goooon |
40,0000

R
200,000n
| 20,000n

A simple mauliiple resistance board
arrangement. )

ptheri_values could be Vused, of course, provided that

the various combinations of resistance are calculated.

The resistors are connected to five terminals mounted
on a small piece of ebonite. A flexible lead is attached
to the fifth terminal, and another flexible lead is used
for short-circuiting wvarious terminals when this Is
necessary.  If plugs and sockets were available they
could be used with advantage instead of the terminals.
The following table shows the necessary connections tor
some of the more useful resistance - values available.

- SBECIAL NOTICE

! All hints must be accompanied by the
i coupon cut Irom page iii of cover.

AR ) D { )< ( ) -D-( )N } G ( }-ED{ ) e ) - )-.

used, yet it is

selecting of:

within the limits .

The volume control chosen. was a

‘mains switch attachment,

F D () D ) R ) G ( )G ) { ) AN () SEE ( - ) SN

“construction, using a carbon coated
.. ring
contact, provided, without -alteration,
~centact for the switch.

First of all the metal cover and the ﬁut securing the

rotor and shaft sleeve were removed, and the whole

rotor and sleeve were withdrawn as a unit. The carbon-

coated ring was secured to the base by two 8 I3.A. bolts,"

which also provided the contacts for the wviring tags at
cach-end of the resistance. " This ring was removed and
used as a template for a new ring cut out of scrap ebonite.

- The two fixing holes were drilled and the new ring was .

bolted in place on the base. When securely fixed a
further seven equally spaced holes were drilled 8 B.A.
clearance right through the ring and the base.

These seven holes, together with the two securing .

bolt holes in the ring, were then countersunk sufficiently
~deep with a 9/32 in, drill to allow for the thickness of{an
8 B.A. hexagon bolt head. The bolts were then inserted

" Rotor Head
L ° —Ebonite Ring.

Centre Cbnl-a_ct
Pick-up Spring

/ Locking Groove

i

|

NG Lo

‘ %- Ring
_//../}'//4 Centre Contact
.'l\\\:r?//L ' Rfﬂg
N
/AN ~Composition Base
~Spring - .. N
Rotor 8 BA Bolts C/Sunk
‘Arm _ y
o0 ‘Secti‘on and front view of a multi-stud type switch,

in the ring -and tapped home flush with the ring surface
with a light hammer.

which, cutting into the *“ countersink,” locked them-

selves. Tightening up the nuts, a file was applied to the -
ring surface until the bolt heads and ring were perfectly

smooth. The rotor assembly was then replaced complete,
and tags were fitted to each of the nine protruding bolts
on the outside of the base ready for wiring up. It was

. found, on completion, that the action was perfectly

smooth, and gave a good positive contact without any
further adjustment.—J. SANER (Blackheath). '

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

George New‘n_es, Ltd.,, Tower House, Southampton St.,
London, W.C.2.

Resistance : .
value in | Terminals Connections
Ohms | ‘ -
12,660 2 and 4 | Flexible lead on 2 | 3 and 4 shorted
16,000 | 3 and 2 “ys s w»l]2and4
17,140 3.and 2 5 s s ljland2
18,810 3 and 2 ’ N | —
20,000 3 and 2 c— ——
34,280 { 3 and ¢ 5 s »nll2andl-
385,260 1 and 4 ’ v ; 1 ——
40,000 4 and 5 T mm— ‘ —
60,000 | 2and 5 — 3and4
61,110 | 3 and 4 N ’s R | —
80,000 | 3 and 4 ' B —_—
82,350 1 and 2 5 s 1 —
100,000 2 and 4 e —
120,000 | 3 and 5 — —
‘140,000 2 and 5 —— —
200,000 1 and 2 B —
220,000 1 and 3 —— —_—
240,000 1and 5 —r 2 and 4 " ;,
260,000 1and 5. — dand 4 |,
280,000 | 1 and 4 — 2and3
300,000 1and 4 - — ,_ —
’ 340,000 1 and 5 e ——

‘*“ Morganite-Stackpole,” without the. -
and this
proved ideal for the job, since its.

with a . spring-loaded moving
the moving

The ebonite was found to be
sufficiently soft to accommodate the hexagon bolt heads; -

-
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Who Did Invent It?

: PREQUMII\G that we can apply a term representing -

the highest dégree of mental.creative ability—

invention—to a broadcast feature it will be

| interesting to know who did *invent’
Trust ? I ask the question because there seems to be

a dispute about it between the B.B.C. and one Who‘

claims that signal henour. But does it really matter ?

It is an ordmary sort of feature employing some
well-known names and I fail to see the possibility of

reflected glofy. As a matter of fact, I have some decided
views about the Brains Trust, as I have about crooners
and jazz, and what the B.B.C. has itself described as
debilitated slush. I have not noticed any marked
- improvement since the B.B.C. delivered its exordium

on jazz. In fact, matters are getting worse. The air is
being used for blatant publicity. ° If it is not.a show
which is being advertised the artists advertise -
themselves.

Now if any reader cares to take the trouble to check
the answers given by the Brains Trust (excluding, of
course, questions which merely demand an opinion as
an dnswer) and award marks much as say Joad would
to his scholars, some of those taking part in the Brains
Trust will be found to come out very much at the
bottom of the form. I know that these questions are shot
at the members of the Brains Trust without previous
opportunity for. looking the matter up (is this really
so ?), but then 1 would remind Joad that he would not
excuse his pupils on that score if they gave wrong
answers to his questions. After all, the schoolmaster is
supposed to know the answers, and puplls are not allowed
- to carry books of reference around with them at
examination time. Nor when Joad asks them'a question
does he give them 10 minutes to look it up. I am afraid
the point, therefore, that the answers are spontaneous
goes by the board, and adds point to my criticism that
answers OR matter of fact are quite often wrong. For
example, taking a list of questions of the factual kind

answered by the Brains Trust the other day I awarded -

only 17 marks out of 100 to the Brains Trust, which
means that individual members of the Trust scored

less than five each.

American System
NOW the American system in which listeners get a
money prize every time they floor their particular
version of the Brains Trust is a much better system,
but perhaps the B.B.C. would find that rather too
expensive. »
Whoever devised the Brains Trust, however, itis Stlll
a popular feature, although it is my view that it is not
vastly different from the American style of quiz. " In
other respects the American system is better ; not only
do they give money prizes when the Trust is floored,
“but they also give the prizewinners a complete set of
the Encyolopa:dm Britannica, by the aid of which, no

Our Roll of Merit

Readers on Active .Scrmce-—Thtriq-nmth List,

G. Biggin (Bdsm., Y. & L. Regt.).
C. Watson (L.A.C., R.A.F,).
J. Docherty (Spr., R.E.).
L. Smitk (F.O., R.A.F.).
~ N. Picay {Bdr., R.A.F.).
. B. Gregory (Fus., R.I.F.).
‘ L. Green (Gnr., Home~Forces),
‘ C. Hodgetts (Sgt., R.A.F.).

the Brains

WAVEL

By THERMION

doubt, the prlzewmner could easily devise some further
prizewinning questions. The Brains Trust is altogether
over-rated, and its importance as a broadcast feature
quite e\aggerated As an entertainment it. may
occasionally be amusing. It is tc me, but not in the

- sense in whichit is intended to be amusing. Iam amused

at the. fencing which goes on, the subtle methods of
angling for tlme to think up a good answer, the * it all
depends what the questioner means ” sort of reply, and

-the assumed erudition of the Brains Trust in general.

Sometimes they drop unholy bricks.” However, it is
from the point of view of amusement that it has succeeded
and not as an ethereal alma mater ex@ding omniscient
profundity. 1 leave my readers to ]udge bow far they

are amused by it.

Radio Sets in Cars |
DURING the summer of 1940, when there seemed

every likelihood of this country being invaded,
the use of wireless sets in cars was banned. That risk
appears now to have receded considerably and accord-
ingly the R.A.C. and A.A. have asked the Postmaster-
General for the ban to be lifted. The reply received is
that the Government has under- consideration the
question of allowing some relaxation of the restriction
on wireless receiving apparatus in motor-cars, and that
a further announcement will-be made when a decision
has been reached. This approach is a part of the policy
of the two organisations to press for the removal of
wartime restrictions on motoring as and when they appear
redundant.

WHERE PRESS (AND LICENCE HOLDERS) GET OFF

[Press Item.—The Director-General of the B.B. C., Mr. Robert
Foot, lecturing the Variety Department producers; sald “Don’t
be worned by Press criticism that always cancels itself out.
And in future credits will not be given at the microphone to
B.B.C. staff for the Brains Trust programme. 7]

Now, take no notice of the Press;
Itself it cancels out.

So carry on the way you are,
And entertain no doubt;

They’'ve got to take our progtammes
‘Who cares if many scoff 7 .
And if they do not care for them, -

They can blinking well switch off!

The Press is verv powerful, -
. But let it rave and shout; )
Though kings and G overnments. at tlmes
The Press has tumbled out, :
It cannot take that course with us,
From danger we are iree,
Immune! Above all human powers——-
Immortal B.B.C.! ,< ) *

The greatest gas works ever known,
Are at Broadcasting House,
e rule the roost. Care not one hoot
How our ‘‘ consumers ”’ grouse,

And if the ‘‘ fumes” which we emit
At times prove suffocating,

Ignore the Press. It cuts no ice
That’s what we're annotating !

Just one thing more we would remark.

To fond ambition’s spike, .
~ Our staff anonymous shall be -

When it’s before the mike.

Precautionary measure this;
Protect their lives we must

Lest they invent some further stunt,
More bor;ng than Brams Trust !

¥ToRrRCH.”
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' sistor, had a further use;
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EFORE de¢scribing the next piece of apparatus for
your service workshop, it is necessary to deal with

. the final points and calibration of the Resistance
and Capacity Bridge which was described in the January
‘issue, o .

It was stated previously that VRz2, the filament re-
this is also in connection
with the pitch of the note, which may be varied within
certain limits by reducing the voltage below the normal
two volts, and may prove useful if the characteristics
of the L.F.T. are such that only a low note may be

obtained. : .

- When satisfactory oscillations arevbeing generated
the bridge circuit. may be given a rough check, and for-

this various values of condensers are connected to the

“ test ’ terminals and VR adjusted to the silent or:

weakest point. The range switch must, of course, be
set appropriately. . SR R

It will be seen from -the illustration. that circular
pieces of ivorine are. fitted under the various controls
and the large one associated :with the .potentiometer
forms a convenient dial upon which calibration may be

registered, balance being indicated by a.‘ pointer "

made from clear celluloid and fixed to the large control
knob. , | |

Calibration , , | y
There are two methods which may be employed in

order to calibrate the instrument and it is dependent
upon the accuracy of the fixed standards as to which
one is adopted. The first method, which is the easiest,
applies when these standards are of no particular
accuracy, as, for instance, when they are selected from
normal components. The procedure then is to find the
balance point when various values of condenser are
joined to the ‘ test " terminals and mark these points
directly on the dial. Range 1 covers 0.1 megohm to
10 megohms, range 2, 0.coooxr mfd. to .oox mfd.; range
3, o.00or mid. to o.1 nifd.; and range 4, o.1x mfd. to 10
mfd. It may be stated -that these values are based on

. the assumption of a maximum ratio of 10-1 and 1-10

either side of the slider of V.R.1, but it will be found

- that values above and below these given for each range

Rea:. of panel
showing robust variable condensers

YOUR -SERVICE WORKSHOP-11

A Standard Cag

Constructional Details of an Important, yet Sir

% By

ping of the ranges when dealing with capacity, but in

the case of the resistance range, lower and' higher

readings might prove useful. At the low end of the
capacity range it would be unwise to rely too much

-upon calibrations below 50 m.mfd. (0.0co005 mifd.) as

then the self capacity of the components and wiring
undoubtedly - affects accuracy; nevertheless,
indications down to 1o m.mfd: are given. L
The other method of calibration is applicable where
the fixed standards are accurate to say -1 per cent.

Two ways are available here, the first necessitating a .

collection of condensers of various capacities which
must be of the same order of accuracy as the standards ;
the procedure is then the same as before, i.e., that of
‘marking in the v@rious values as they are tested. One
range only need be calibrated and it will then be correct

HEC

- 0002M*d,

fair

STANLI

will be measurable. However, this only results in overlap-

-

o

-

. -
Condenser SMW
Terminal's < Coil

o

@

-

_ - Fig, 1.—A suitable circuit for- the sim

for all four, the accuracy throughout being that of the

fixed standards. However, it is unlikely that the
constructor will possess or have access to, many con-

~densers of accurately known value, in which case it

becomes necessary to adopt another methed and one
‘which is probably as accurate as any if carried out with
care,

or 1-10 may be available. For instance, if, by means
of an ohm-meter, the element is divided into two equal
parts, the resistance arms on-either side will be equal.

‘Then, " if the standards can be relied upon for their

accuracy, it will be appreciated that the bridge will be
balanced when a condenser or resistor is joined to
* test ”’ having a value similar to the standard component
switched in. This midway point on the scale, therefore,
is marked 1.
central figure where the resistance is one-third of. the

~ whole, it will be-apparent that the resistance of:the left
This point is marked 2.

arm is twice that of the right.
The position for a quarter of the element is marked
3, and so on until one eleventh is. reached, which of

" course, is 10~1.-~Having ealibrated the right hand side

of the scale, it is safe to assumesthat that of the left
will be similar and it is only necessary to duplicate

these points by means of “dividers. When measuring
_capacity the right hand side of the scale becomes a

car It consists of dividing the potentiometer element
into parts (electrically) so that any ratio up to 1o-1

If now a point is found to the right of the -

. .
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City Condenser

s, Piece of Apparatus for the Service Man -

LY

BRASIER | |

e

LE

|

multiplier and the left hand side a divider. For example

- - - -4 .
if on range 2, balance is obtained when the pointer

indicates figure 3 on the right, the value of the unknown
is clearly 300 m.mfd. or 0.0003 mfd., while igure 2 to the

left would prove that the condenser has a value of 50-

m.mfd., or 0.00005 mfd. The same method is adopted

~on ranges 3 and 4, but in the case of range 1, where

resistance-is dealt with, the scale becomes reversed and
the left hand side is the multiplier;, so that when checking
say a # megohm resistor, the nullpoint-would be indicated

at figure 7 to the left, while for a 100,000 ohm component -

the pointer would come to rest at figure 10 to the
right. | | . : .

The scale marked out -for the original instrument is
shown cleafly in the panel layout, where it will be seen
that a o—100 degree scale embracing the whole resistance

clement has been included. This is useful if it is desired

— + -
O |

-~

V10101014

-G8 3
ISv

two-valve receiver to which the writer refers.

to prepare a graph which would give readings of inter-
mediate values and also give calibration points to the
ends not included by the ratio scale. Quite a neat and.
professional job may be made of the scale if, after pencil
calibration points have been marked, a little time is
spent marking out the circles and divisions with dividers
and ruler. so that neat lines are scored in the ivorine,
These may then be filled in with indian ink, afterwards
adding the figures. | L |

To those readers who have no faci.ities at ail for
measuring resistance and who find it difficult to get hold
of meters for the purpose, it is suggested that extra
resistance ranges be added to the bridge. This would

~entail only the inclusion of a 6-way switch instead of

the 4-way shown and two more standard resistors of
values that would provide the required ranges of
measurements, ‘ ‘ d

Economical In Use. . _ |

. The instrument is very economical as its periods of
actual use are short, but it is nevertheless important to
switch off at every opportunity since the L.T. is derived
from a dry battery. The current drain on this (assuming
the use of a modern 2-volt battery valve) is approximately
100 milliamps and that on the g-volt high-tension battery
roughly o.5 milliamp. When using the bridge it will be
noted that sharp balance and a silent point is usually

~ this value is not at all critical and it is therefore possible

. measurements is the ratio and providing the foregeing
remarks on calibration have been understood, this will

Front view of ~
the completed instrument.

obtainable on ranges 3 and 4, while on ranges 1 and 2
the effect is not quite so definite, although the minimum
point is always discernible. This is quite in order and is
usual with the type of bridge described. ‘

Readers who have difficulty in procuring a 2,000 ohm
‘potentiometer of a suitable type may like to know that

to use components having a value up to even 20,000
ohms. The thing that matters in conjunction with bridge

be readily appreciated.

Standard Condenser “ .
HE usefulness of the Test Oscillator, output meter,
valve voltmeter, etc., is usually fully appreciated

in service work, but there is another instrument—

for such it may well be called, although extremely simple
—that is often forgotten. Reference is made to the
standard condenser, which is a Well-made variable
condenser capable of accurate adjustment, mounted in
a screening box, and calibrated throughout its capacity
range. The little work involved in making up such
apparatus is well-worth the extra facilities it offers in
experiments and general testing. | o ‘
The component . selected - should be of sturdy .and
strong construction and preferably one having a maxi-
mum capacity of .00075 or .¢ox mfd. This gives rather
more scope than the normal .0oo5 mfd. but if the highest
value is unobtainable .one of .0005 mifd. can be- used.
Regarding vane .shape, the old< semi-circular - pattern
is actually the best. to use because then a more even
calibration is obtained, but failing this the logarithmic
design is perhaps the best. In.this case the moving
vanes should, for preference, be braced at their extremities,
and a pig-tail rotor connection is essential. 0
It is interesting to note that a precision laboratory
standard condenser may cost anything in the region
of £50-£75, and.while it is not suggested that the service
man should equip his workshop with such apparatus,

it shows. that,. under more humble circumstances, the

component selected cannot be too good. The instrumént

shown was constructed for a few shillings, the actual -

condenser being a “‘ Pye " logarithmic model of sturdy

construction having a capacity of .0oo75 mfd. The

type to look for is one made some time ago by a well-
known manufacturer, with either reduction gear drive
or integral slow-motion which must be free from back-

-lash and capable of very fine adjustment, S
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~ The condenser should be mounted on a metal panel
of a size which, when fitted into a metal or meta!-lined
box, prevides a clearance of about 1}lin."all round the
condenser assembly. It is important to ensure that
the panel makes perfect contact with the box; if a.
wooden metal-lined box is employed a lining of copper
foil is very convenient. After fitting and soldering .
joints, etc., the metal is left bigh all round the top edge’
of the box to the extent of about }in. or so. After

Powter tixed to _
Collar which fits S :
on to D.0 Spindle . , o

\“

Siow Motion Spindte
/ - ————
2 e reectd

——

\ w

Fig, 2—~An easy
method for adapting
— &1 | a condenser with
" intergal slow-motion
drive.

\

Otrect Drive Spendre
3} Shorter by cutting oM
X shaded part

carge: Cantrol Knob rits =
~9ontc SM Spindle

screwing in little strips of wood which will support the
panel the foil is bent inwards to provide adequate
metallic surface on to which the metal panel is screwed. -
if the condenser is of the type with integral slow-
motion having the usual knob and graduated dial, this
is not very convenient for calibration purposes. A
suitable method of adapting it is shown in Fig. 2 where-
it-will be seen that a pointer or celluloid curser is fixed
to a brass collar which fits on to the direct drive spindle
of the condenser. This spindle will probably need
shortening (being careful not to cut through the slow-<
motion spindle) so that a suitable control knob of large
diameter may be fitted to the slow-motion spindle, its
lower edge being just clear of the pointer. This simple
adaptation makes it possible for the pointer to traverse
a suitably marked out scale of aluminium or ivorine.
Two terminals are fitted to the metal panel, one making
contact with it and also connecting to the moving vanes.
The other, joined to the fixed vanes must, of course, be
insulated by bushing. Ample clearance between the
terminal post and panel must be allowed if the minimum
capacity of the condenser is to be unaffected.

Calibration . S -
There are various methods of calibrating a variable
condenser, the most usual and perhaps the most accurate
being by the substitution method, and the apparatus
employed is such that should be available in the Service
Workshop, namely : A test oscillator and valve voltmeter. -
Suitable designs for these instruments. were given in-
this series in the issues for June and July respect-
ively. Other gear required for calibration purposes consists
of a one or two valve receiver minus the tuning. condenser, -
but with two terminals to provide for its connection.
Nothing elaborate is required and -
the gear can be put together in an

Service Oscillator

sensitive output meter is connected «{o the receiver’s

output to indicate accurately when resonance is obtained
between the oscillator and the ‘receiver. The last
requirement s a small fixed condenser of accurately
known value. A convenient size is 50 or 1oo m.mifd.
(.00005 or .coor mfd.) and the accuracy-should be of

'the order of 4 per cent. if the standard variable con-

denser is to be considered worthy of the name. Although
the values given above provide for easy calibration, it
is not essential to have any particular capacity so long
as its value is accurately known. For instance, if a
condenser is on hand having a value of, say, 75 m.mfd.
.4 1 per cent. then this will be suitable, only the mental

~arithmetic involved when calibrating will be slightly

greater.” Some notes in the last article dealing with
the condensers for a capacity bridge may be referred to
in regard to acquiring suitable small condensers. -

With the apparatus arranged as in Fig. 3 and every-
thing switched on, the test fixed condenser is connected
to the * condenser’ terminals on -the receiver, using
thick leads. The coil in the receiver will then be
fixed-tuned by the test condenser, the value of which.
is assumed to be 100 m.mfd. |
" It will be obvious now that a setting of the test
oscillator will be found where the wavelength is the
same as that to which. the receiver is tuned. This will

be evidenced by a reading on the V.V. and 4lso from
Having tuned the

sound in the headphones, if in use.

oscillator to the exact resonance point, leave all

adjustments as they are and disconnect the test condenser

from the terminals on the receiver joining in its place
the standard condenser, which we will call S.C., the earth
terminal of which is connected to the earth side of the
coil in the receiver. In order to-obtain resonance once
again a capacity of roo m.mfd. is required across the
coil, and this is achieved by adjusting the S.C. until
resonance is again shown on the V.V, and the point

indicated on the dial is equivalent to 100 m.mfd. In

order to obtain the next calibration point it will be
necessary to connect the fixed test condenser in parallel

with the standard condenser so that the capacity across

the coil becomes 200 m.mfd. If the wavelength emitted
by the T.O. is increased, resonance between it and the
receiver may again be obtained, and at this point the
test condenser is disconnected. The circuit will then be
out of tune, but by slowly increasing the capacity of the

S.C. the second calibration point of 200 m.mfd. may -

be obtained when a deflection of the V.V. is seen to

indicate resonance. The test condenser is again joined ,

in parallel with the S.C., the wavelength of the oscillator

increased, ,
capacity of the S.C. increased. At this point its value
is 300 m.mfd. and the procedure is repeated so that

eventually the whole scale is calibrated in steps of -

100 m.mid.

(To be continued.)

hour or so*on a miniature baseboard,

using a couple of grid-bias batteries | © ,
for the H.T. supply. The apparatus is ‘ / ’
then set up in accordance with the 0o

diagram of Fig. 3 while a- suitable
¢ircuit for the reeeiver is suggested
in Fig. 1. |

~ The oscillator is adjusted to radiate from a small
aerial a modulated signal on the medium. wavehand.
“Fhe “ aerial ” may consist of about 2 ft. of wire lying in
close proximity to a similar wire joined to the coil in
the receiver, which should be of the medium-wave type
(sec Fig. x1). The valve voltmeter or, of course, a

Standard . 100 M. M1d. -
Condenser } Fixed Test Condenser

Fig. 3.—Shows the set-up of apparatus required for calibration of
standard condenser., ,

the test condenser disconnected and the -

=
3
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Secondary Bcztterzes—-—-m

This Arhcle Deals With the Economics of Chargmg, Constant- Current and
"Constant Potential Methods.

By G AT BURDETT, AMLIA.

- (Continued from page 99, February issue.)

N the formula under consideration on page g9 of the
February issue, it was stated that the required
“current was . 6 'a.mps.

7536

. Required resistance = - 3 =6.5 ohms,

. Value of external resistance= Total resis, — external
resistance of cells =6. 5 o. 4 6.1 ohms, '

75—36
0.4-+06.1

The above figures are in respect of the commencement
of the charge. Towards the end of the charging period
the P.D. or back E.M.F. of each cell will rise to 2.8
“volts, m:aking a total of 2.8 X 20=7356 volts. To maintain
a cunent of 6 amps, the reoulred resistance will be :

76 —56
realstance

To enable the current to be mamtamed at 6 amps the
external resistance is cut out as required.

Under working condltlons rarely is it possible to
maintain. say, 20 cells in circuit from the commencement
to the end of the charge of each cell. In one circuit
the cells may vary in size or will be in varying states of
charge when put on charge, which results in frequent
interruptions of the chzugm*7 circuit to enable cells to
be removed and connected up as necessary. At other
times one cell only may be in. circuit, though this
arrangement is not-an economic one. Were this -the
<case in the above installation the maximum resistance
would then be :

This will give us =6 .amps charging current,

Assuming the cell was a small one WIth a charomd

‘rate of 3 amp,= 5 )

Since the mtern'u resistance of the cell woﬁ‘d account
for.only 0.02 ohms (which can be ignored) a comparatively
high external resistance would be required. In practice,
for the above installation a variable resistance giving a
range of o~150 ohms is suitable, When choosing such -

Carbon Filsment Lsmps
L L L / 1

Spafe Lamp
Holders

~ To Batteries on Charge <"
/Insert or Remove Lamps.

to Vary Charging Current
Fis, 1l.—Lamp board for current controls

-

charging current of 10 amps.

‘..43.3, ohms, or apprommately half the orlgmal ,

heating plu

a resistance care must be taken to ensure that the wire
chosen will carry the desired current, e.g.,'say up to a
Most .electrical pocket
books and year books give tables of suitable resistance
for a range of values of current which should be con-
sulted: when purchasing or constructing a resistance for
charging purposes.

As illustrated above the P.D. or back E.M.F. of cells
rises during charge  with a result_that with a constant
resistance the current will drop in inverse proportion to
such rises. The most rapid rise of back E.M.F. of each-
cell is during the Mirst half hour of chardlng when the

Fig. 2.—Series-"

-parallel method

of  connecting
lamps.

back E.M.F. of each cell should rise to about 2.3. volts
After this perlod the rise is gradual and the variable
resistance requires very htﬂe attentloﬁ on the part of
the operator.

y
L4

-Lamp Resistance
A suitable yet simple charging board comprlses the
lamp resistance circuit, particularly adaptable for
operatlon on D.C. mains at mains voltage, e.g., 200 volts,
100 volts, etc., where no cut-out is requlred to protect
the eqmpment should the supply fail. The simplest
circuit of all for use on a D.C. mains supply consists:
of a bank of lamps connected to'the ordinary house-
see Figs. 1 and 2. Variation in charging
current is obtained by inserting or removing lamps
from the circuit, so reducing the current passing through
‘the lamp mrcult and therefore the-battery circuit. In
view of the Ureat mechanical strength of its filament and
its higher current consumption per candle power of light -
output the carbon type lamps should be used in prefelence
to the usual gas-filled or vacuum lamps. Where a specific
current (non-variable) is required, and of a comparatively
bigh value, a small electric heater e.g., the bowl fire,
may be employed instead of lamps. For instance on a
200 volt D.C. supply the 1,000 watt (x kW) electric
fire takes a current of 5 amps. Such a system may be
+ further usefully employed for heating purposes when in
effect the charging current is obtained for no cost. See

Figs. 3 and 4.

Economlce of Charglng

‘Within certain definite lumts any numbey of cells

-may be charged at the same cost as a smcle ccif, That
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Existing ,5""'"’ Prug 0.C of the supply, usually provided by special
.« <1 P2 o , -constant potential generators or rotary
/// g A TN P et converters, is constant, and no variable

-

[Gvere Battery  pesistances are employed. The charging

‘rate is automatic, ti#® value of which

3~Core Flex

(
Fig. 3.-—-Using an electric fire as current regm‘ator:

is, ‘where the voltage of the system cannot be varied .
except ‘through the normal  wire - ohmic resistance.
For instance, one 2.0 volt cell is charged at 2.0 amps
on a 75 volt circuit. .
Perlod of charge=12 hours.
. Enerey consumed=E X IX t=watt hours, Where

E=voltage of supply; I=charging current:
t= duration of char ge in hours. g

=75X2X12=1, 8oo watt hours=1. 8 kW/s - or
B.O.T. units. «

Approximate useful energy utilised for charcrmg cell
- =2.8X2X12=067 watt hours, or 0.067 bOT
units,
Wasted energy=total energy-—useful energy
’ : =1,800~67==1,733 watt hours.

To Switch P/Ug on D.C. Supply

e
6 Vo/r
: Battery'

v . g'ame of ,
drator .

S ° /a; Radrator Load

Earrh eg. 5 Amps

th. 4.—The theoretical civcuit of Fig. 3 showmg how hattery

“ and radiator are connected

This wasted energy has been dissipated in the heat
from the lamps or from the electric radiator.
normal - wire wound ohmic resistance also dissipates
heat in this manner, although the temperature rise of
the wire is not so h1gh as where a conventional bowl
fire is employed. Such resistances only reduce the
voltage, and therefore the currents to the actual battery
circuit. Conversely, should 2o cells be connected in
series to the 75 volt supply and the charging rate remains
at 2 amps - _

The useful energy employed=2.8X2Xx 12 xzo-—x 341

‘watt hours.

*

For D.C. enly

is dependent upon the state of charge
of the cells in the charging circuit. Flg
5 _gives a diagrammatic layout of this
# method. Constant potentlal sets normally
. have voltages of ¥4 and 15. That is,
some sets (two-wire single circuit) supplv
only g volts, while others ( three-wire
three circuit) provide ssupphes of 7}
volts and 15 volts, as in Fig. 5.. The
latter arrangement enables both 12 volt
batteries and 6 volt batterles (or combinations of cells to
these voltages) to be charged simultaneously from one set.
The voltage thus selected is based on a maxlmum of
2.5 volts per cell, e.g.,
Ope 12" volt battery at 2.5 volts per ceII==2 5x6
=15 volts.
One 6 volt battery at 25 volts per cell= 2.5X3
_.=7%% volts,

" The maximum charging current OCCUrs When a discharged

battery is first put into cifcuit.

. For instance, assuming the 6 volt battery had am
internal resistance of 0.02 volts per cell=0.02X 3=
0.06. ohms_mternal resistance of battery. With a
‘“ discharged ” P.D. of 1.8 volts per cell, or 1.8X3=""
5.4 volts for the battery the initial charg ng current
would be: '

Voltage of supply —Back E.M. F. of battery .

Internal resistance of battery

=35 amps., since there is n> externa!

resistance in circuit.
As the back E.M.F. of the battery rises to a magimum
of 2.5 volts per cell the current will decrease until no
current flows through the circuit, e.g.
7.5—(2.5X3)
=0 \ .
0.06 Y
The wvoltage of cells when . charged by this method

cannot, of course, reach 2.8 volts per cell, but as the

- voltage of a fully charged cell drops below this figure

almost immediately after it is removed from charoe its

- advantage in these instances are outweighed by the

convenience.of the system employed. The employment
of this method of charging is limited to certain types
of battery, and cannot be employed for batteries

requiring a lonlg steady low charging current.

The -

Batteries requiring an initial charge should not be
charged by the constant potential method for obvious
reasons. In order to limit the initial heavy charging
currents and so increase the utility of constant potential
sets special resistance leads of known resistance are
provided. These leads are used as external residtances as *
required. .Such leads may be later removed (when the
battery is reaching full charge) and replaced by ordinary
leads having neglmble resistance. . Fig. 5 1llustrates the
use of thesc keads. | |

~ (To be continued)

Wasted encrgy=1,800--1,344=456
watt hours, which is appreciably lower
for the same cost given in the
former example. :

©

Constant Potential Method

Since, with a given resistance and a
constant charging voltage, the charging .
current reduces or tapers off as the
back . E.M.E. of a cell iucreases as it
recaches a fully charged condition, it
has been possible to exploit com-

©_0o

Busbdars

"/

voritage Reguiaror

73Volts
s - 15 Volts
73 Volts

mercially this characteristic. -- The
system is known as the constant
potentiai method, and allows batteries

- Fig, 5.-~—
to be charged qmckly The voltage

Ressstance Leatfs

Limiting the initial charge by resistance leads when using the conslant poicntzal syslem.
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E‘emem‘ary Elecfrlcny ana Radlo 14

~ Sky-wave Propagahon Aitenuanon

Echo Slgnals. By J. J WILUAMSON

Conmzued fiom page IO7, bebmary 1ss1te.)

-

- Selective Fading
HIS type of fading-causes severe: dlStOl‘thl‘l often
T making broadcast programmes (radio- telephony) com-
pletely unintelligible, It is caused by the fact that

the srde bands of a radro-telephomc signal. penetrate to
varying degrees into the 1onosphere thus having
different path lengths.. |

Sky-wave Propagation Characteristics

For frequencies below 300 kc/s refraction of the wave
- occurs at the E layer, and distance up. to 4,000
miles may be covered  satisfactorily, practically all
signals received at this distance being due to the
sky-wave. If the path of the wave is in daylight the
signal strength over long distances will be relatively
weak, but constant where the transmission path is
in darkness strong swna]s will be received. If the sunset

line falls across the tr ansmlssmn path the swnal >tren0thl

falls.

If the frequency is 1noreased to 500 ke/s. ]ono-d1stance -

communication becomes impossible in dayhOht night
transmission suffering from very bad fluctuations of
- signal strength.

The 600 to 1,500 kec/s band is used for broadcast
purposes, sky-wave reception is only of use during the
night, due to the very great attenuation that occurs
durvng the day. ,

Frequencies between 1,500 kc/s  and 30,000 kc/s
give transmission that is almost completely dependent
upon the sky-wave for long-distance communication.

Refraction occurs from the 14 Iy or Iy layers according

to transmission conditions, 1e frequency, etc., the
I Jayer being completely penetrated Fig. g2 ) (b),
((,\ and. (d) show transinission paths Ior different
ifrequencies in this band at different angles of propagation,
Notice that for every frequency used there is a critical
angle, which, if exceeded, causes penetration of the
layer, with the result that either complete refraction
occurs at a higher layer or the wave does not return
to earth.

When 30,000 ke¢/s (approximately) is reached comiplete

T 1500 kefs approaching T Leaving (500 kefs

T
Appreaching 30000 ke/s.”

 Fig. 92.—Propasation cbarac{eris{ics of 1,500 kc/s to 30,000 kc/s.

7 o
30000 kcfs and above

for every set of transmission conditions.

penetration of alI layers occurs, and the 'signa""is lost -
Into space.

Attenuation of Sky-waves

Attenuation is greatest where atmospherlc pressure
is greatest, i.e., for the lower frequencies, where complete
’1efract10n~1s due to the E layer, at the E layer’s lower

T , Minimum
' ' ’ Attenuation

Fig, 93. -Propadatton angle and attenuation.

edge, or within the E layer for complete reiraction from
other layers. Also, the greater the electron density,

- other things being equal the greater is the attenuation.

Attenuation is inversely proportional to the square of
the frequency, i.e., the higher the frequency the less
the attenuation.

As shown in Fig. 93, if waves are propaoated at all
angles, then those with the greatesf angle of propagation
will suffer the greatest attenuatlon for a given distance
because of the greater number of reﬂectrons that occur.
Thus, the lower the angle of propagation the less the

number of reflections, and hence the less the attenuation .

for a given distance. The sharper the angle of propaga-
tion the greater is the -attenuation for a completely.
refracted wave, but the opposite is true for waves that
pass through a layer .
From the foregoing observations it can be seen that
there is an optlmum frequency -and transmission angle
The optlmurn'

Transmiter

- Fig. 94—Multiple path signals causing echoes.
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frequency being the hwhest possible, i.e., just lower than
. that frequency wh_ich Would have complete penetration ;

Fig. 95.—Echoes caused by different angles of radiation.

whilst the optimum angle of propagation would be the
lowest ‘possible. . | -
At 1,400 kc/s extreme attenuation occurs ; this

phenomenon is due to the frequency of the wave
corresponding to the frequency at which electron
resonance occurs, i.e., when the effeet of the-earth's
magnetic field and the wave’s fields cause the free

electrons of the ionised layer to follow an increasing

spiral path resulting in ‘many more collisions of the
electrons concerned, Wwith other particles and consequent

-extraction of energy from the wave.

" Echo Signals - ¢

It has been observed that as many as five echoes occur
in radio transmission, compelling wireless telegraphic
morse speeds to be reduoed etc. These echoes appear
to be due to the wave takmg different paths to the
receiver, i.e., both ways around the world, or several
rotations around the earth. (See Fig. 04.) Echoes of short

“intervals may be explained as shown in Fig. 95, where
- the receiver receives the signals from the transmitter

over several paths of different [length at dlifelent

propagation angles.
~{To be confmued )

Cat}zode-rdy Tubes-—-—3

Seahng -in. Exhaushng the Tubes

Bases. By LAURENCE ARTHUR

{ Conlmued from page 98, February 1ssue)

Fluorescence and Phosphorescence
HE production of a bright spot on the screen of a
cathode-ray tube by means of an electron beam isa
phenomenon known as luminescence. This consists of
two effects—fluorescence, which is the light visible
imstantly the beam strikes the screen ; and phosphores-‘
cence, which is the light -created after the original
exmtatxon, and which persists for am appreciable tlme
after the excitation has ceased. This latter effect, also
called afterglow, may be as short as ro microseconds
where instantaneous indications. only are required."
In practice when an appreciable afterglow is required
for the visual investigation of slowly varying effects
the period may be 10 to 20 seconds. Experimentally,
afterglow has been prolonged for one hour or more after
-excitation had stopped. The colour of the spot and the
degree of afterglow are controlled entirely by the
composmon of the materials .used for screening.

Screen Colours
In general use are screens shovung green blue-green,
light blue, red and sepia responses with and without
appreciable afterglow. The most brilliant screens for
television work give a substantiallv black and white
picture. The mixtures used for streening by the various

manufacturers ‘are’ secret, but zinc sulphlde and zinc.

silicate, activated ,with copper, silver or manganese
are frequently used for screens having a green or blue
response. The green colour is probably the best for
visual use (other than television), because it is restful
to. the eye, but for photographic recordings the light
blue shade has the best actinic value. %
There are at least three methods used. for applying
screens. In one the bulb is put screen end downwards
on a revolving turntable. A coating of phosphoric acid

is carefully brushed internally on to the part requiring

screening, and then the finely divided screen powder is
- ‘“puffed ” on to the acid {which acts as an adhesive)
by an instrument resembling a scent spray with a long
adjustable nozzle. When sufficient powder -has been
deposited the bulb is removed from the turntable and
baked in a gas-heated oven. The second method employs
the screen powder embodied in a solution of cellulose.
A definite quantit of the liquid is poured into the bulb;
which is rotated -dantil the material is spread evenly

€ wd

Is required,

-and free from vibration.

finished. Nowadays it is more
usual to leave a gap, from2 to 5

the ‘mount is built—to the neck

7

over the area requu'ed to be covered. Wlth small tubes
this may be done successfully by rotating the bulb
rapidly between the hands, but for large tubes a turntable
the, speed and time “of rodtion being
determined by the size of the bulb and the viscosity of
the liquid. Here again the bulb must be baked before
use. The third method is described as “ setltling.”

The screen powder is mixed with distilled water, and ,

a predetermined quantity poured into the bulb, which
is left to stand in a room kept at an even tempemtnre
After 12 hours’ standing the
water may be pouréd away, leaving an even coating of
the secreen powder firm’y adhering ir the required
position. Considerable skill is required fer this pouring
operation, but the resultant settled screen is an
improvement in many respects over those obtained by -
the other two methods. | |

The wall coating serves to
induced by- the electron beam
striking the screen, and originally
it was thought necessary for
one to begin where the otl-or

dissipate the charges

millimetres wide, between the
two coatings. A

* Certain tubes have the con-
nectlon to the deflector plates
and the final accelerating anode
brought out through glass arms
on the side of the ncch, as shown
in Fig.. 20. These arms are
fixed on the bulb before it 1°.
processed in any way. -

Sealing-in" consists of fusing
the flange of-the foot—on which

of the bulb. The bulbs are
always supplied over length
and the. excess later serves a
useful purpose. The stem on
the foot is held vertically in a
collar and the bulb slipped over
the mount. The bulb is held by

Fig, 20 —Side arms for

connections to deflector

plates and final accelerat-
“ing anode.
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from the screen and that means that the seal must be
Accurately positioned. As the deflector plates are
obscured by the wall coating some lower point, say the
top of the grid, is taken as a guide and a gauge resting
on the top of the bulb is marked where the guide point
must come. The bulb may be raised or lowered until
it is set correctly. The mount and the bulb are now
rotated together and gas jets slowly heat up the glass
at the appropriate place. The glass soon becomes
molten and the weight of the excess length of neck,
called the cullet, draws the lower part down.until it is
in intimate contact with the rim of the flange. At
the time the flange and bulb run together the cullet drops
clear. The glass is allowed to cool very slowly so that
strain in the seal may be avoided. A seal-in of a small
cathode-ray tube is shown in Fig. 21. . | :

- When connections to deflector plates are brought out
to side arms instead of being taken to the foot, the
deflector plates have circular nuts welded on their
backs, and care is taken when sealing-in that these nuts
come directly opposite to the arms. A stainless steel rod,
threaded at one end and having a short length of
platinum wire welded at the other end, is carefully
screwed into each nut by using a pair of fine pliers.
The end of the glass arm is heated 1 a gas flame and
closed up with the end of the platinum wire protruding.
A-nickel plated cap is subsequently cemented on the arm
and the platinum wire soldered to it. ’ ‘

t

Exhausting ' .

The tube is now ready for pumping or exhausting.
Small tubes are pumped on rotary machines which .« -
Medium sized tubes are -

take up to 64 at one time.
exhausted on stand pumps, three at a time, and the
large tubes are pumped singly. The principles are the
same in each case, and it will be simpler to describe
the operation as being applied to one tube. Mercury
vapour pumps were at one time the only satisfactory
method of obtaining a high vacuum, but nowadays
double stage oil pumps have reached such a stage of
perfection that they are the ‘type almost universally
used. There are several makes of o0il pump on the
market, but it will suffice to describe the operation of
one type. As will be seen from Fig. 22 it consists of an
iron box, full-of oil, inside of whichis acylindrical chamber,
Inside the chamber a thick disc revolves eccentrically,

driven at 4oo0 revolutions per minute by -an external

electtic motor. The inlet-and cutlet ports to the chamber
. are near together, but between them there is a single
scraper arm held down by a spring loaded plunger,
Two of these units are mounted on the same shaft go deg.
apart, The inlet port is connected to the tube being
pumped, while the outlet port is closed by a leather
valve or spring-loaded ball valve, As the. eccentric
disc rotates in the direction shown, it revolves round the
" interior of the chamber. Air drawn down from the
cathode'ray tube is pushed round until it escapes at the

fniet From Cathode
Ray TUbe :

Spring loaded
Screper _Arm

\
) Out/ét//

Valve

Oit Fitied

Fig. 22 .;Rotary oil pump for
producing’ vacuum,

Fig. 21. — Seal in
of smaltcathode-ray ‘
tube. ‘ .

PRACTICAL WIRELESS | "
‘an adjustable ring clamp. Itisessential that the deflector

plates should be.exactly at the predetermined distance -

‘circuit between the pump and the tube.

' powerful oscillater.

outlet,/the scraper vane-ensuring that the inlet and
outlet ports are isolated from cne .another.

It 15 neccessary to prevent oil vapour working back,
and a liquid air trap to condenseit is inserted in the glass
Liquid air is
intensely cold—lower than minus 183 deg. C.—and it
rapidly boils away at normal temperatares. It resembles
waterin appearance, and it is stored in vacuum containers
which must have a narrow unstoppered opening at the
top, Liquid air traps are irequently made from Thermos
flasks, the vacuum between the two glass walls retarding
temperature gain. Fig. 23 shows a typicdl liquid air
trap. The pressure to which cathode ray tubes are
evacuated is between .ooor and .cooor millimetres of
mercury {compare noruial atmospherie pressure of 3oins.,
equivalent to 760 millimetres). The efiectiveness of the
pumps may be checked.with a McLeod gauge which
shows on a scale the exact pressure being achieved.

To start pumping the stem of the cathode-ray tube
is joined by glass tubing to the inlet of the cil pump
and the driving motor switched on. The time of
evacuaticn ranges from one hour for the small tubes
up to thrce hours for the large ones used in television.
Several other operations are carried out during the period

' 7o O/t Pump
( — \ !
From Cethode Ray
‘ ‘ Tube

Liguid Air

Fig. 24.—Scaling off
stem after pumping. _

-Fis. 23.— Lig u’t'd

air- frap.

the tube is on the pump. To obtain a lasting high
vacuum in a glass bulb, it is necessary during pumping
to bake the tube at the highest temperature it-will stand
without the walls collapsing. This is done in a gas or .
electrically heated oven and the-temperature reached is
450 deg. C. After a few minutes’ pumping a check on its
effectiveness is made by applying to the outside of the
tube a lead from one side of a Tesla high frequericy coil,
the other side being ecarthed. If the H.F. discharge
produces a purple glow inside the tube there is an air
leak somewherc and there is mo purpose in continuing
pumping - until it has been found and rectified. The
purpose of the prolonged baking is to drive off gases
from the glass and metal, from the former water vapour
and carbon dioxide and from the latter mainly hydrogen
and carbon monoxide. After about three-quarters of

the total period of pumping has elapsed the heater wires

of the fube are comnnected to a source of supply at a
voltage approximately 30 per cent. higher than the.
rated. voltage. ' o L1 :
For the final clearing up of 'the gases inside the tube
great reliance is placed on the use of ¢ getters” which
produce the well-known silver or black localised patches
frequently seen on valves. Most of the gettering of
cathode-ray tubes is doné with powdered magnesium
and barium in small .copper pellets, which are held in
nickel getter pans by a thin covering of nickel sheet or

‘gauze. There are usually.two-getters on ecach tube.

The getter material is volatilised by bringing close to the

‘neck of the tube opposite to the getter pans a small

water-cooled coil of copper tubing which s fed with a
heavy high frequency current (70 or 8o amps.) from. a
The high frequency current induces
eddy currénts in the getter pans, quickly making them
red hot, and the getter is fired. This eperation is done
at the end of the pumping period when the heater
supply is also switched off. The stem is heated with a
gas blowpipe and sealed off as shown in IFig. 24.
= (To be continued.)
¥ S
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~ Low- frequency Ampllfler De5|gn 6

The Concludmg Article of Thls Series Deals With the Queshon of Power Supplies

LTHOUGH not always regarded as commg w1th1n
A the design of the amplifier itself, the power-supply
unit must be plapned along with the amplifier.

- The reason’ for this is that the low-frequency- amplifying

- Low-resistance Rectlﬁer ‘

system of any receiver consumes far more high- and

low-tension power than does the pest of the set. In fact,
in most cases a power-supply unit designed simply to
feed a power amphﬁer of any pretensions would have
sufficient “ reserve ” output to supply another couple
of valves at least.
. Considering first an amplifier for operation from A.C.,
we must decide on the requirements of the mains
transforimer, and then of the rectifier. ‘For L.T,, one

secondary Wmdmg will be required to provide an "A.C.
+output at a voltage suitable for the valves employed.
These will probably have 6.3-volt heaters, and the,

TOH Smoothmg Choke

§ Valvefs)
: —- . ‘ *
AL 63y 34 i
8Mid S
1 \a 4V 54 |

" —
~_

 Fig. 1.—A repsentative circuit for an A.C. power supply unit
- for a large amplifier and receiver ‘having a valve such as the

PP5/400 in the oatput stage.

tota‘ c¢urrent consumption will normallv be in the
region of 5 amps. If the consumption is less than this,
At sho’uld not matter. This is because the ‘ regulation 2
of a worth-while power transformer is so good that the
variation in voltage will be ®xtremely shght on current
loads between, say, 2 and 5 amps. |

A Second L.T. Secondary o |

If directly-heated output valves are used, they will
probably have a filament rated at 4 Volts I amp.,
which means that a’segond L..T. winding will be required.
The current load will generally be between 1 and 2 amps.,

- . depending upon whether a single-valve or push- pull
output stage isemployed. Again, the exact current rating

of the winding is not critical, prov1ded that it i$ not less
than the load to be apphed This winding must be
centre-tapped, unless an * artificial ”’ - centre-tap is
provided by means of a potentiometer having a resistance
of about 15 ohms. The separate winding should be
provided for directly-heated valves, even if they are of
the same voltage rating as the 1nd1rectly heated valves
used elsewhere in the set. .o

- one.

‘Next, consideration must be given to the rectifier, and
the wmdmg or windings to feed it. In any ampllﬁer‘
designed for an undistorted output in excess of, say,
2 ‘watts it is now standard practice to employ 'valve
rectification. There are two chief reasons for this, one

~of which is that a valve is considerably more compac’t

than is a rectifier of other types, such as a metal-oxide

. resistance of a rectifying valve is considerably lower

than that of a metal-oxide or similar type of rectifier.

“As a matter of interest, the internal resistance between

cathode and one anode normally lies between 50 and
100 ohms. ,

This low resistance is of especial importance when

‘using class B or class AB amplification, because the

anode current fluctuates - according to. the applied
audio grid voltage. At the same time, the anode voltage
should remain sensibly .constant ; if ‘there were a ‘high
resistance in the rectifier there would be greater variatien
of applied voltage for any variation in anode current.

“For nearly every purpose, where an A.C. set is,

| concerned, a full-wave gectifier is to be preferred. Not
- onlyis it rather more efficient than a half-wave rectlﬁer
- but smoothing is easier due to the fact that the °

r1pple
is twice as high with a full-wave as it is,

.In consequence, a smaller

7

frequency
with a bhalf-wave rectifier.

smoothing choke can be employed There is another . -

incidental advantage in this, which is that the smaller

. choke can be made to have a much lower D C re51stance .

Choice of Rectifier

Having agreed on a full-wave rectlﬁer, the ‘choice of
type can be made. This will be dependent upon the
requisite H.T. voltage—making due allowance for the
voltage drop through the smoothing choke and primary
winding of the output transformer—and upon the total
current required.. In computing the current, allowance
should be made for any consumption by a potentlometer
if fitted. When these details have been ascertained, it
is best to have a complete: valve list available. The
PracTicAL WIRELESS Valve Data Sheets will be useful
here. JIn addition, however, it may be a good plan to .
have a list of American types in addition since these
will increase the range of choice.

By way of exampie, suppose the voltage requzred to

feed the amplifier to be 400, and the total H.T. current

120 mA. It will be assumed that a 10-henry choke

-~ having a D.C. resistance of 200 ohms is to be used.

tapping.
* otherwise suitable type have a voltage output in excess

(See Fig. 1.) The voltage drop across the choke would
be approximately 25, and therefore our H.T. ~output
from the rectifier should be at a voltage of 425. A rectifier
such as the Osram U 12/14 (directly-heated) or MU 12/14
(indirectly-heated) would serve our purpose if the
transformer. supplied 425 volts. A.C. to each anode,
assuming the use of a 4 mid. smoothing condenser in
position C.1 in Fig. 1. ThlS means that our mains

transformer should ™ have a centre-tapped secondary .

giving 425 volts, 120 mA on each side of the centre
Should the only available transformer wof

of this it would be necessary to-use a smoothing choke
of higher resistance, or to insert a fixed resistor at the
pdmt marked X in Flg I. . )

If it be assumed that the wvalve mentloned is to be
used, we can find from our tables that the¢ filament or
heater according to the pattern employed, .requires a
supply of 4 volts 2.5 amps. The transformer should

-
]

Another reason is that, in general, the internal
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therefore have yet another low-tension secondary. a convenience. In estimating output voltage it must

winding to supply this; a winding rated at, say, 4 volts
3 amps. would be right. A centre-tapping is not required

for this winding, since the H.T. positive supply can be
taken from one end of it; a variation of plus or minus-
4 volts is of no consequence in relation to the total

H.T. voltage. :

" Directly- and 'Indirectly-heated Rectifiers

Reference has been made to the use of directly-heated
and indirectly-heated rectifiers. The reason for the two

patterns, and the method of choice between them, can -

now be explained. If a directly-heated rectifier were

used in conjunction with indirectly-heated valves there

would be a danger of an excessive voltage being applied
to the smoothing condensers throughout the set. This
is because the rectifier would become fully operative
“almost imumediately upon ‘switching on. But the
indirectly-heated wvalves would not. There
therefore be no load on the rectifier for about 30 seconds
after switching on. And the no-load output voltage
- may well be at least twice the voftage under normal
load. - As an example, it may be stated that the D.C.
voltage from the rectifiers mentioned, and with the

would

%

plate A.C. decided upon, is about 560 for a 30 mA load.
‘It should now be clear that an indircctly-heated.

rectifier should be used when indirectly-heated valves
are used throughout the amplifier., But if directly-
heated valves are responsible for more than about 50 per
cent. of the total current load, directly-heated rectifiers
are to be preferrcé. The directly-heated valves will at
least ensure that at least half load is applied to the
rectifier from the moment of switching on, |

Heater Voltages , . |

‘The one example - quoted will show the general
procedure which should be adopted in choosing a rectifier.
It should be pointed out, however that different types of
rectifier have filaments or heaters rated at 2.5, 4, 5 and
6.3 volts ; there are, in fact, other ratings, but they are

~ hardly likely to be used with the type of amplifier #vhich -

has been dealt with in this series of articles. The
filament current requirements also vary from about .6
to 3 amps., and theréfore the winding used to supply
the L.T. current should be rated-at between about 1 and
5 amps. L | (
consumption dnd the “ regulation’’ of the transformer
“were not very good, it would be desirable to * load
~the L.T. secondary by placing a fixed resistor in parallel
with it to “ absorb ”’ the surplus current. In practice,
it is.seldom necessary to take this step. If in doubt,
the voltage applied to the filament should be measured
with an A.C. meter with the amplifier switched on ; it
should not excced the rating of the filament by more
than about 10 per cent. Incidentally, it is equally
important that the voltage should not be less than the
filament rating by more than the same perceitage.
Too low a voltage is dangerous because it means that

113 LR

the cathode will be ‘ strained ** due to the drawing off

of electrons while it is below the correct operating
temperature. . | e S .

Speaker Field as Choke | |
It is often a convenience to use the field winding of
an energised moving-coil loudspeaker for smoothing.
This is a very satisfactory system when the rectifier
gives a sufficiently high voltage output to allow the
correct H.T. voltage to the output valves, after making
allowance for the necessarily high voltage-drop across
the field winding. H.T. ¢
of the amplifier does not exceed about 50 mA, it is
possible to use a speaker field for smoothing by employing
a rectifying valve which will give a maximum current
of 120 mA. In the absence of accurate data in the
form of characteristic curves, it would be reasonable
to expect that the rated output voltage for any given
~ plate voltage would be up by about 25 per cent. . -

This method of under-running a rectifier shows some .

advantage in the way of increased ‘ life,” besides being

If the current rating were at least twice the

When the H.T. current consumption .

always be borne-in mind that makers’ ratings are nearly
always given on the assumption that & 4 mfd. smoothing
condenser is used immediately after the rectifier. A .
lower capacity would result-in reduced voltage, while
the voltage would bg slightly increased if the capacity
were higher than the basic figure. , '
‘Another method of energising the speaker field when
the available voltage will not permit of a high drop is
to use a rectifier which will give the necessary H.T,:
voltage, but a current in excess of normal requirements,
If the H.T. output is not in excess of about 230 volts,
the ficld can then be wired in parallel with the rectifier
supply to the smoothing choke. It should not be

‘wired on .the “output” side of the choke, because
that would increase the voltage drop through the choke,

and might even cause choke *saturation” and
consequent iretficient smoothing, v

A | 3524CT
»--A.c/o.c =
B | /OH Smoothing
. . . . ‘ Choke
—Y ¥ (™ U000 \gee
' - F i H.T+
+] 1+
o . —
i L3 A -
|~emral LT

S

Fis. 2~—C onnections to a half-wave rectifier used in an A.C./D.C.
amplifier. The resistance marked R is used to limit the mains
voltage to the sum of the valve heater voltages.

Half-wave Rectifiers

In the cas@ of an A.C./D.C. receiver or amplifier, a-
half-wave rectificr has the ‘advantage of simplicity, but
will, in general, provide ‘a comparatively small output.
Valves such as the American’' 3525GT will, however, give
an output of roo mA at 2350 volts, whilst the 40Z5GT
will give 100 mA at 125 volts. The method of connecting .
a valve such as that first mentioned is shown in Tig, 2z,
It should be noted that the ‘heater of this valve is .
deliberately connected at the positive end of the chain

~of heaters to reduce to a minimum the voltage between

the heater and cathode; if this voltage were excessive
there would be a danger of insulation breakdown between

- the two.

Smoothing Component \ .

No mention has yet been made of the choice of smooth-
ing choke and condensers. It is more important to
choose a choke of liberal current rating than simply
of high nominal inductance, and in most cases a. good "
component of 1o henries will give adequate smoothing -
provided that this inductance is maintained under
working conditions ; in other words, that the inductance

really 4s 10 henries when the choke is passing the full

H.T. current. The question of D.C. resistance has
already becen mentioned. Values between 100 and 200
ohms should be used wherever possible, although it will
be found that the lower the resistance, the more
expensive will the component be. This is because
heavier-gauge wire- andjor a more massive core is
required. ’

‘The smoothing condensers should have a rafed .

“working voltage ‘(test voltage .is not a satisfactory

criterion) of not less than 50 per cent. in excess of the
rectifier output voltage.. Electrolytic condensers are to
be preferred on the grounds of compactness when
condensers of this type are available in working voltages
complying with the condition laid down above. For
rectified  outputs of 500 or more it will normally be
necessary to employ non-electrolytic condensérs.
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- The BB.C's Twenty-first Birthday

lmportant Dates in the progress' of the BB.C. Between 1933 and 1936

7 -

(Continucd from page 123, February,issue.)

January, 1933 s \ " January, 1934
—. Leeds premises opened. Y | -~ 15. Lucerne Plan, drawn up by thke European Broad-
. | o ~ casting Conventton, put into operation. The B.B.C.
Mareh, 1933 retained its one long wavelength and was allotted
'6. Broadcast from top of Table Mountam relayed from one more exclusive medium wavelength (making 11).
Africa.
’ . | L ' - Aprxl 1932 |
May, 1933 - 14. Talk on Rear- Admn‘al Byrd’s Antarct;c Expedmon
28. Opening of West Redlonal statlon at Washford from his base camp, Bay of Whales.
22. Twenty-four- hour clock experunent started
June, 1933
12. Speech by H. M. King George Vat W orld Econom1c June, 1934
‘ Conference bzoadcast to the world. - 14. Visit of King and Queen of Siam to Broadcastmg

House.

~—. Empire - News Service sepat’ated
* from Home News Service,

| S e - September, 1934
; B 6. Opening of National long-wave
: : .station at Droitwich
1 : : ; iR 17. A variant of the original ‘‘ Foun-
: o dations of Music’’ series of pro-
grammes was introduced.
Opening of new Bristol studios.

October, 1934,

7.. Daventry 5XX superseded by
Droitwich high-power transmitter.

23. World broadcast of the arrival at
Melbourne of the winners of the
-England-Australia air race.

: 'January, 1935 - |

o . Report of the Selsdon Commxtbee
S on Television. :
i 3. First English broadcast by Eddie
S 5 : o Cantor.
' S - (Continued on page 167.)

2

M Stephat—noted for  his
‘,Erench Talks—Dbeing announced

by Stuart szbe?d.

16. New organ in Concert
- Hall officially taken
< into use, ,

July, 1933

12. First broadcast by Mr.
Rudyard Kipling (from
Royal Society of L1tera~
ture luncheon.

28. First broadcast by a
woman announcer.

November, 1933,
18. First broadcast of “ In

»  Town To-night.”

December, 1933 ¢

11. ¢ Scrapbook of 1913
broadcast (First of
series.) —. Radio Ex- ‘ _ ‘
h1b1t10n at Olympia. Conirol room of 2LO during the Savoy Hill period.
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The at Work

““ By gosh—it’s too windy up there,
Just look at the “state of my hair |.
| can FLUXITE this wire
Nice and warm by the fire”'—
““ He’ll wreck us,”’ cried 00, in despair.

See that FLUXITE is always
by you—in the house—garage
—  workshop "— wherever
speedy soldering is needed. |.
Used for over 30 years in

government works and by
the leading engineers and
manufacturers. - Of all
ironmongers—in tins,

8d., 1/4 and 2/8.

o .
Ask to see the FLUXITE
SMALL - SPACE SOLDER-

ING SET—compact but sub-
' stantial—complete with full

*“ Fluxite Quins”’

ON SMALL
- PARTS...

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

- instructions, 7/6.

- | - , ~ exacting and ‘exhaustive
A e ¢ - 1 , , tests * during the ‘course
To CYCLISTS : Your wheels will NOT- "BULGIN | | of its produgtion.
keep round and true unless the spokes . ’ . - ’ - e 1ot
are tied with fine wire at the crossings | FOR FUSES ‘ : We aSk the kind lmd_u"‘_ -
and SOLDERED. This makes<a much ‘ ' S L gence of the public on
stronger wheel, * It's  simple—with THE finest Radio and small Electr'ical A delivery until peaceful

FLUXITE—but IMPORTANT o glass-enclosed Fuses m the World, = A A
The comprehensive range,. from 60 mA, conditions return. ~Pleas>e

The FLUXITE GUN | to 25 A., covers every requirement. - quote priority and contract
puts FLUXITE o ‘ Accurate dnd uniferm- in characteristics -~ Number.

and made to British Standard specification
No. 646, & RM.A.—and R.CMF
specification.” Absolutely fireproof and
safe, sure in action upon 50-75%, overload.

where you want it
by a simple pres-
sure. Pricall6, or
ﬂ”ed 2)6 ‘

ALWAYS DEPEND ON

IT SEMPUFIES ALL SOI.DERING

“Write for "Book on the»ART OF “ SOFT "
 SOLDERING and for Leaflets on CASE-
" HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, -also on ‘* WIPED

JOINTS.”  Price Id. each. « REGISTE. R ED + TRADE » MARK

FLUXITE -LTD. (DEPT. W.P) ||
BERMONDSEY ST, S.EL | A F. BULGIN&GO LTD., BYE-PASS RD., BARKING, ESSEX

| . TEL. RIPPLEWAY 3474 (4 LINES)



-

_166

e

PRACTICAL WIRELESS

March, 1944

i

The name

Sup,bhed agams*t Prwnty
Orders only.

4Manu'factured under ‘‘Amphenol’’ Licence. . ~

T ¢‘ Celestion ’

guarantee of quality and service,

List of British and American types
will be sent on request.

is a

When they

hdvé finished
« | their vital
“war service

DAGENIT

—the dependable
\BATTERIES will again be
available to all

{1  FORRADIO, CARS, MOTOR CYCLES, -
1 COMMERCIAL VEHICLES, AIRCRAFT, Etc.

“Sales fonées*s?anaifés [
HOLSUN BATTERIES LTD.,
137, Victoria St., London, S.W.I

PERTRIX

can beemne

a fiirst=class
- RADIO
ENGINEER
We are specialists in Home-
Study Tuition in Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify. for well-paid

employment  ©Or profitable
spare-time work.

T. & C. RADIO COLLEGE

2, THE MALL, EALING, W.5

(Post in unsealed envelope, 1d. stamp.)
{ Please send me free detalls of your r

Home-Study Mathematics and Radxo
Courses.

\

NAME .

coenses .0-000-00 (Y YY) ..‘lo.('l‘lll‘.‘.l'!l.ul‘

ADDRE SS » ‘Qoostﬂm“ sess st eusassee neeaveRewe sesessee

*ﬁ_-.—

P, 48..

oo q- I c;.cocoo-;i.oacouo l.ao-ol.ﬂ'uonoulu‘nool'v'

SMOOTHING CITIOKES.

1 FIELD COILS.

‘WAI\S TRANSFORMERS.
200/250v, Secondaries, 350-0-850v.
Type 46B. 120ma.,4v.6a.,4v.2}a.......
'I‘ypp 63C. 120ma., 6.3v. Ra 5v. 2ia...
Type lueD . IOOma 6.3v. 5& 5v. 228.
Type 118E. 18¢ ma., 4v., 4a., 4v. 6a.,CT
Replacement Bobbins for Marconi,
iI M.V, and Murphy, 4v. and 6v.
ypes

OU’I‘PUT 'l‘RANQFORW[FRS
Midget Nickel Iron core, 25/38 ma.
Power Pentode
Asabove,but 12
Class B and Q.P. P
Power Pentode ......iececdessecsizeesssas
Fixtra Heavy Duty Pentode 10(9 ma,

ooooooooooooooooooooooooooo
cesbanons

sveeee no'-now seonnsesree

20 he"lrles 100 ma/ ......... 000!00.0"'.!,"0" .
Tvwin Mains buppressors
- H.F. Heavy duty...

‘ 00.. .l..t."

evgves Jesare looc esesence obo

Heavy duty,l ,500, 2000 2000 6500
Ohmb I 'n.u.f veo ) 12/‘

RESIN CORED SOLDER. "

“!'C”"U XA L LA TR AL A
R 2 .

LINE CORD -
.3a. 3-way 50 ohms per foot Per vard ‘7/-
.2a 2:way 60 ohms per foot. Per yard: 5/8

PLEASE NOTE. :@rders accepted by post only,

‘and those of*10/- .or less should be accom- ;

panied by cash. Please include postage
with order. Orders over 10/~ ia value can
be sent C. O D. List, 2id. stamp.’

i|H. W. FIELD & SON

14, Colchester Road, Harold Park, i

~— . Essex.

RADIO SPARES

Primaries

Very fine quality. Per 1b. reel' eyeerer 5/6

| SPEAKERS. '
Celestion 81n P.M., with Trans- .

former... 2718

MORSE CODE
TRAINING

. Thereare Candler Morse
# Code Courses for
% Beginners and Operators.

'SEND NOW
FOR THIS
FREE, -
“ BOOXK OF FACTS »”

It gives full details con-
¢t cerning  the followmg
/ ‘Courses =

-] JUNIOR  Scientific , Code Course for - beginners,

‘Teaches all the necessary code fundamentals

1 scientifically,
1 ADVANCED ngh-speed Telegraphmg for .operatoxs
L \»ho want to increase their- w.p.10. Bpeed and
. improve their technigue.’

1 TELEGRAPH Touch Typa-wntmg for those who

avish to become expert in the use of the typewriter
for recording messages and for general oommercml
uses.

Code Courses on Cash or Momhz;q Pajmmt Tef‘ms
IRREFUTABLE EVIDENCE

of the value of the Candler System of Morse Code
Training is given in the * 24 extracts from studentu
letters,” included with every “ Book of Facts.”

[ For a Free Copy of Candler *° Bool: of Facts.”

I NAME EX XX NS NI .‘. .0..ml”‘.”;‘».‘,..-"ll.‘“.“.

I RESS p.“..,l.OQQMLOJMQOOl'.ll.‘....l,"l.&.!‘
ok oy .'DIQ "l‘..‘-&

I o Pos! Coupon’in ‘1d wunsealed envelope to

+ THE CANDLER SYSTEM CO. (5. L.e.)
121, Kingsway, London, W.C.2 ¥

Candler Sysiem Co., Denver, Colorado, U S‘é)
e

tto.to.to.‘.. sen ll’tt‘ s ..‘l..l
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May, 1935
6. H.M. King- George V’s Silver Jubﬂee -celebrations.

September, 1935 ’

11. Last low definition televmon procramme by Baird

Process was broadcast.
—. Committee appointed .
Chairman to rep01t on the broadcasting service.

~ January, 1936 ‘ .
—, Opening of New York Office.
1. First broadcast by Mark Hambourg.

‘20. Announcenmcnt of death of King George V. _.
21. Until after the funeral ordmary programmes were

cancelled and special ones were substituted.

- 22, Proclamation of accessron of H.M. King Edward

VIII in London.

28. Broadcast of funeral of His late Mawesty King

George V.

February, 1936

1. King Boris of Bulgaria visits Broadeastmor House.
. Report of the Ullswater Committee on Broad(‘astmg

8 First running commentary on the Wmter Olymplc
Games at (:arnusch

March 1936 :
1. Empire broadcast by ng Edward
VIII.

20. Opening of °~ Lisnagarvey trans-
mlttmg station, : ~

April, 1936 ¥
—. Continental tour by B B C Sym-
- phony Orche:tra. . |

May, 1936
29. First broadcast from Glyndebournc
Festival. _
Proclamation of the date of the
_coronation of H.M. King Edward
VIII.

June, 1936 '
—. Memorandum by the Postmaster—

General on the Ullswater Report.
7. First Dbroadcast - service {rom
_ Iona-Abbey (Isle of Iona).

!

The present home of the B.B,C. Broadcasting House, London.

July, 1936

with Lord Ull:water a:’

6. Broadcast ceremony of unveiling of Canadian
Memorlal at Vnny ‘Ridge by H.M. the King‘

August, 1936
26. liirst experimental. transmission for Radio Olympra -
of tCIGVISlOn from Alexandra Palace. ,

October, 1936 ~ »
1. Staff Training School started. .=
5. New Every Morning. New Daily “Service book
brought into use. ‘
. First recrtal glven on the B.B. L Cmema Organ

| November, 1936

2. Official inauguration of television took place at
Alexandra Palace. (Baird and Marconi E.M.I. used
in alternate weeks until 6.2.37, after which Marconi
E.M:I. was used excluswely) |

ks

December, 1936 o
. Royal Charter for the continuance of the Brltrch
Broadca:stmff Corporatlon, and Licence and Agree-

Studio 4c at Broadcastmg -House. Compare ‘n
this with the illustration showing M, Stephan -
at the microphone,

-

rnent betweé‘n the 'Postmaste'r-
General and the DBritish Broad-
castlno' Corporatlon. ‘ |

io. Announcement of the abdication
' of King Edward VIII.

11, Broadcast by the Duke of

Wmdsor.

- 19. First woman to give running com- .
mentary., (Thelma Carpenter on
snooker match.) :

Specralrsed unit set up for
carrymg out Llstener Research

(To be continued.)
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}[mpresenons on the Wax

Review of the Latest Gramophone Records

H.M.V. S '
N outstandmg record from the pomt of view of

~—performance ‘and the quality of recording, is
included in the list of latest H.M.V. releases. 1

refer to H.M.V. DB6151, on which the N.B.C. Symphony
Orchestra, conducted by Leopold Stokowski,
recorded *“Love Of The Three Oranges,” Op. 33a, by
Prokofieff. The work includes Scéne Infernale and

March, and, on the other side of the record, The Prince,

and the Princess. The composition is particularly

noteworthy and the performance given by the N.B.C. :

Symphony Orchestra deserves a special word of praise.
To those who appreciate the true magnificence of the
‘ Organ Prelude and Fugue in A Minor ”—Bach-Liszt—
I recommend H.M.V. C3376. This is the latest record
by the famous pianist Solomon, who gives a solo per-
formance of exceptional merit.
_ Another récord which I am including in my H.M.V.
selection is one of the Boston Promenade Orchestra under
the conductorship of Arthur Fielder. It is H.M.V.
C3375 which consists of Part 1 and Conclusion of the
“ Overture Der Freischutz,” - by Weber

_fine recording in all respects

_Mary Ellis, soprano, and Peter Graves, baritone,
sing for us, in a most pleasing manner,~a duet Easy
To Live Wxth ” on one side of HM.V. B9357
other side, Llizabeth Welch, comedienne, makes a
fihe recording of ¢ Dark Music.” Both of these numbers
are from the latest Ivor Novello show
Triomphe.”” “ Hutch” tells us, on H.M.V, BD1067,

“ that * It Can’t Be Wrong "’ and “T Have A Vision.”
Eric Winstone and his Band have made a good record.
—H.M.V. BD5828—by playing “1I° Never Mention

*

Your Name (Oh No)”: and * Baby, Please Stop and

Think About Me,” both foxtrots.

Are” and “It Can’t Be Wrong *
played in fine style by Ivy Benson and her Girls’ Band
on H.M.V. BD10o69. Swing Music 1944 Series, Nos. 557
and 558, are on H. M.V, 89360 the two numbers being

“ Casey J
Barrel,” both played by Wingie Manone and his

Orchestra

Columbia 3
MOZART S opera the “ Marnage of Figaro” is ‘ever
popular and Joan Hammond, soprano, has

'selected from it “ Grant O Love ”’ and “ Ah 'Tis Gone ¥

for her Columbia recording this month. .She is aceom-
panied by the Hallé Orchestra under the baton of Leslie
Heward, '‘and her performance is superb. The record

is Columbm DX1141, and 1 recommend it to all who
enjoy this partlcular work of Mozart and a voice of

great beauty.
The Liverpool Philharmonic Orchestra, conducted by

Constant Lambert, have recorded “ Ivan The Terrible—
Overture Part 1 and 2" on Columbia DX 1140.

understanding of it, in which he is most ably supported
by the orchestra.

A delightful om‘ record 1s (\,‘olumbm DBzrgz on which -

tMose twa talented pianists Rawicz and Landauer

have recorded ‘ Suite Espagnole’ (Spanish Suite) by

Albeniz, arranged by the two artists mentioned above,
who give an exceptlonal performance of the work on

‘two pianos.

David Lloyd, tenor, with Gerald Moore at the piano,
sings with perfect understanding and a most pleasing

style ‘“ Songs My Mother Taught Me” and *“1 Loyve

Thee:” The recordmgs are on Columbia DB213X.
Carroll Gibbons’ name appears on two Columbia
records this month, FB2984, on which he has recorded
at the piang “ Carroll Calls the Tunes, No. 27
parts—-—whmh consists of a very tuneful medley of

have

~ step, *“ My Heart Tells Me.”

~This is a

On the ~

“Arc de-

“ How Sweet You
—two foxtrots—are

with string base and drums,

ones ” (The Brave Engineer) and ‘ In The’

This

. is a most striking composition of Rimsky-Korsakov,
- and Constant Lambert shows a deep and thorough.

—tiwo-

popular numbers, and FB2985, which is of Larroll '
with the Savoy Hotel Orpheans playing ‘ For the
First Time (I've Fallen in Love)’ and ‘“*Pedro, the
Fisherman,” both foxtrots. Both of -thesc records
are good.

Victor Sllvester and his Ballroom Orchestra have
recorded two good numbers on Columbia FB29g88,
one a waltz, “ There She Was,” and the other a quick-
“ Pony Express,” linked
with * Bells of St. Mary’s,” form the selection of Jimmy
Leach and' the New ¢ Organolians,” on Columbia
FB2982. Another good record. ‘ :

Parlophone ,
ICHARD TAUBER, tenor, has recorded a delightful ~

rendering of “ Without a Song” and “ Don’t

Ask Me Why,” on Parlophone RO20526, which I recom-

mend to all who enjoy a robust tenor voice combined
with the skill and artistry of Richard Tauber.

The other Parlophone records I have selected for this

month are all for the dance enthusiasts; and 1 will .

open the ball Wlth Joe Daniels and his Hot Shots in
““Drumsticks ”’ playing ‘“South Rampart Street
Parade,” a quickstep, and ‘“ Bond Street Ballyhoo »
foxtrot. These are on Parlophone - F2004.

- These are followed by two foxtrots plaved by the No.
1 Balloon Centre Dance Orchestra®‘ I’'m Mad At Myself

cand ‘“ Hold Back the ,Dawn n_p arlophone I'2004.

Geraldo and his Orchestra tempt us with a slow fox-
trot, * Walkin’ by the River ”” and “ The Dancer at the
Fair ™ —foxtrot, on Parlophone F2003.

For somethmg ‘“ hotter,”’ there is Parlophone R2925,
on which Dulxe EIhngton and his Orchestra have
recorded Nos. 3 and 4 of The 1944 Super Rhythm-
Style. Series. The two pieces are *‘ Blue Harlem 77 and
“ Slippery Ho

Finally, Ivor oreton and Dave I\dy(’ on two p1anos '
play *“Tin Pan Alley

Medley, No. 59, on Parlophone Fz2002.

‘Regal -
I HAVE only. two Regals but both are good in their

class. In wparticular I like Regal MR3720 on

which George Formby has recorded “If I Had a Girl

Like You” and “ Bell Bottom George * both from

'the film of that name..

Harry Roy and his Band shine on the other one,
Reaal MR3721, with ¢ This is the Army Mister Jones 2
and “ Pistol Packm Mama,” a comedy foxtrot

New Records for Old
THIS must not be taken too hterallv but it is nearer

the truth than many people - fhink. The most

important ingredient used in the making of new records
is shellac, and in spite of the large stocks of this material

which had been accumulated the supply “is rapidly

diminishing.
Shellac is needed for war purposes, and it has to be

imported, which, in turn, means ships and transport,

two very 1mportant factors in our war effort.

If new-records are to be made, shellac must be pro.-
vided without imposing an additional drain on the stocks
wanted for war purposes. This is where you can help.

- Old records can be treated. so that they vield this

important substance, therefore, always make a point
of handing in te your dealer one old record at least

for every new one you purchase; and thus help thé.

manufacturers to keep up the supply. It doesn’t
matter how old the rﬁcords -are, prov1ded they are

unbroken. =

There- are still hundreds of thoUsands of old and'
uawanted records in the country, and as long as they
stay in cabinets, albums, or on. the shelf, they represent.
a terrific waste of vital material.
hand them to your local dealer.

1

Turn them out, and
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WEBB’S

‘-—RAmo—-“

THE PRE-EMINENT SUPPLIERS ‘OF

SPECIALISED RADIO EQUIPMENT

* .
CRYSTAL FILTERS '
Simonds Band Pass Crystal Filter Umts,

465 Kcls. Alternative bandwidth, 1,500 Kcls
and 300 K¢/s. Both ... - ... £4 10s.
MORSE KEYS ' .

Practice type keys : Metal U. S.A. pat, .46
G.P.O. Bar type on wooden base ... 86
Operatingr type keys: G.P.O. Bar type,
polished lacquered brasswork on wooden
base ... . ... £l 2s. é6d.

WEARITE “P” COILS -

Complete tuning ranges 12 ;o 2,000 metres
of these famous coils usually available ex.
stock.

PHFIIPHF7) (Oscillator POl to PO7).
Prices, 213 and 216 each.

TUNING CONDENSERS
‘Three gang condensers 450 pf swing, suitable

for use with above coils ... 716

I.LF. TRANSFORMERS _
Wearite 465 Kcls I.F. Transformers for use
with above coils and condensers 716

S.M. DIALS : #
Telsen Panel Mounting, well made and with

“P” coils I.LF. Transformers and Con=
densers, comp!ete and excellent tuning |
pack ... 2!-
ODDMENTS

_Microphone Cables, Single Screen, 9d. yard.

Microphone Cables, Twin Screen,” 116 yard.

- Paxolin Formers, 3in. x 2in. diameter... 1i-|

Multi-way Telephone cable, 17, 19, 22,
32 and 34 way ... All 116 yard.
High grade systoflex, 3mm., 4d, yard ; Smm.,

+ 8d. yard ; 7 to 8mm 6d. yard.
Push Back Wire .. 12 yards for 11-
Eddystone Type 1100 Air Trimmers 3130 pf

116
| *
OFFICIAL NEEDS

In addition to such components as those
shown above we hold large stocks of

apparatus available for official and govern- |

ment priority work, such as :—

Metal Screening Cabinets : Black
crackle steel, sized as following Eddystone
Cat. Nos. All complete with chassis front
panel and hinged lid. Available for
- OFFICIAL REQUISITIONS. ’

No. 1061 61in. wide, 6in. deep, 7in. high.
No. 1033 81in. wide, 9lin. deep, 9¢in. high.
No. 1034 I7m wide, 9%in. deep, 97in. high.

Meters : We can often assist urgent
, pruorlty needs with most of the recognised
Makers” Test Equipment, Multi-range
meters, Signal Generators, Valve Testers,
etc. Send 2‘d stamp for leaflet on ‘‘ E44 *’
High Precision Multi-range Meter avanlab!e
ex stock for contract work.

14, Soho Street, Oxford Street,‘

London, W.I
Telephone : Gerrard 2089

We are available 9 am. till 6.0 pm
for OFFICIAL business, but please
" note our SHOP HOURS—IO a.m.

noon.)

Three types covering all require-
ments (Aerial——PAIl-PA7) (H.F. Transformer |-

E accepted except for Kits.
present circumstances, prices are sub-
to 4 p.m. (Saturdays 10 a.m. to 12 | '

When assembled these Kits give ex-
cellent reproduction on Medium and
Lon? Waves. Supplied complete with
chassis 8in. -x 64in. x 2}in. Valves,
M.C. Speaker, and wiring diagram.

(Regret no cabinets.) 3 controls.
B AC 3V, (+RECTIFIER) KIT.
"V.M.H.F. Pen., Triode, L.F. Pen.,,

Rectifier, M.C. Speaker. Price £10 10q
Post 1.1, plus 3;6 packmg (returnable).
BATTFRY 3-V. KIT. V.M.H.F. Pen,,
Triode Detector and Output Trlode
P.M. Speaker Price £7. Post 1/1, plus
3.6 packing (returnable) . Delivery
1 month.

s 3-zang CONDENSERS 00025 with,

ceramic insulation, 7/8. Also- 0005.

I ceramic insulation, with trimmers,10/6

AERITAL AND I11.F. TRANSFORM-
ERS with reaction, medium and long
waves. Iron cored on medium waves,
loading coil on long waves. 10/~ per pair.
SCREENED DUAL RANGE
COILS, long and medium, AERIAL
AND II.LF,. TRANSFORMER
with reaction, - size 2§in.
3lin., dron cor ed on medium waye
only. with circuit bluepring, 12/6 pair.

B 465 kes. 1IF. Transformer, air spaced,

screened with trimmers, 15/-.. Com-
bined volume control, 100,000 ohms,
with reaction condenser, 6/6. Paxolin
terminal strip marked A. E, Mzins A,
P.U. voltage selector 200 220 240,
8in. x lin., 1/8.

MIAINS VOLT DROPPING RD-
SISTORS. .2amp. 1,000 ohms, 2 variable

sliders, 6/~ ; .3amp. 750 ohms 2 variable
sliders, 7/-.
E 10-W ATT WIRE-WOUND -RE-

gIQTOR S, 2,000, 1,000, 500 and 150 ohm,
6 each

CHASSIS. Undrilled steel, painted,
new, 10} x 8 x 23in., 7’6 ; 8 x 6 x 2iin.,
4'6 each.

MAINS TRANSFORMERS. Input
230 v. A.C., Output 300-0-300. 6.3 v.
4 amp., 5v 2 amp., 4 v. 4 amp., 4 V.
2 amp., 80 m.a. Screened primary
colour coded. 'Good transformer for

mixed valves. 32'6. Also input 200-250 g

A.C. Output 350-0-350, 80 m.a., 4 V.
4 amp., 4 v. 2 amp. Screened prlmary
30"'0
350-0-350, 150 m.a. 6.3 v._5 amp 5v
2 amp

35~ .
\Y ()LL VIE CONTROLS. 2 meg., 1 meg., B

3 meg., + meg. with switch, 6: 6 each.
25, 000 50 ,000, 5,000 ohms, less switch,
4/- each.

AERIAT. AND fIF. TRANS- |
FORMER with reaction, colour coded,
106 pair.

Please add postage for enquiries J§
orders j
“Owing to j

and mail orders. C.0.D.

ject to increase without notice.

LONDON'.VIH Pbon;_

diam. x }

! variometer,

Also Input 200-250 A.C., Outpus, :

ELECTRADIX =

| _‘Selectlon of Bargains
% SPECIAL MOTOR BARGAINS.

ith H.P. and } H.P. D.C. Motors,
enclosed, s:lent 2001250 volts 1,500
revs, double end Xin. shafe. First grade

make, guaranteed. One-fifth H.P. £3 10s.
One-quarter H.P.,, £4. Other sizes 'in
stock, - A.C. Motors, single and 3-phase,.
from 1/18th H.P. to 3 H.P. Kindly specify
wants and we will offer the nearest.

BLOWERS AND FANS. Exhaust and
Open type of ll6th to 6 H. P available.
PORTABLE ELECTRIC DRILLS. D.C.
O volts, £6 10s. ; A.C., 220 volts, £7 10s.
DRILLS. Electric Bench Drills, D.C.
Wolf, 110 volts, £8 i0s. each.
TRANSFORMER COMPONENTS
Stampings Control limits supply. We
offer some . |00-watt transformers for -
rewinding. Complete, good class but
unknown ratios.” Saqld for re-making,
22/6. Larger 250-watt size, 27/6. Stalloy
Sheets for Transformer Stampings,
38in. x 6in., 113 each.
POWER TRANSFORMERS. Single=-
phase 50 cycles 35 KYA. 35,000 watts by
Brit. Elec. Transf. Co. 220 volts to 10/110
volts, £30. 5 KVA 220 volts to 5,000 volts
and 500 volts, £10. 2 KYA Foster 200 volts
to 4,000 volts, £8 10s. 1} KVA Zenith 100
volts to 6,000 volts, £8. 3 KVA 400 volts
SP 50 cycles to 600 volts, oil filled, by
Metvick, £9.. All as new.
SUNDRIES. 6in. Pocket Thermo-
meters, nickel case, Vet. Type, for animals,
90/100 deg., /6. H.M.V. Resistors, glass
cased, wire ends, 1 watts, .0l, .025, .05,
l- pér set of 3, or 216 per doz. Screened
Mike Cable, ﬂexrble sheath single core,
112 per yard.
MENTOR BATTERY INDICATORS
thermal type signal light, thermal type,
Lin. dial, flush panel, é volt and 12 volt,
5/-. Small Solenoids, ‘‘ Gemi,”’ 6 volts,
I+ amps., iron plunger, 616, Oldhams
Miners Lamps, all-metal, for accumulator
or dry cell, 716. 4-way Cords, long, suit
mikes or handcom phones, 2/-. Electric’
Counters, to 10,000 revs.,, G.P.O., 5/6. .
MULTIPLE CONNECTION STRIPS,
of soldering taggs, telephone type moulded .
mounting, in 20, 40, 80 or 100" ways, at
216, 3!-, 316 and 4l- each. G.P.O. Plugs,
2/- each. Terminal Covers, bakelite,
with two securing screws size of domiro,
9d.
HEADBANDS, only for 2 earpleces,
2/6. Govt. Cords, 216. -
MORSE KEYS. We have some ex-G.P.O.
Quad Keys, in blitzed condition, needing
overhaul, 12/16. Keys from 5/- each.
CRYSTAL SETS. Gambrell WIM type
with selector switch, tuning condensers
and permanent crystal detector, in closed
portable case, 50/-. Victory Pocket type
crystal receiver in bakelite box with one
earpiece, 35/, Mark Il type. A two-
circuit receiver with tapped inductance,
tuning -condenser, pervkon _
and catswhisker detectors, in field case
i1} x 10 x 8in., with lid and space for

headphones Govt. model, 85/-,
AERIAL WIRE. 7/22 bare copper, 5/-
per 100fc. Lead-in wire, 4d. per vyard.

Aerial insulators, 2d. each.
COMDENSERS. Ulitra
Short Wave variable ‘air
Yy condensers. Trolitul
| insulation ball<bearings.

B8P Surplus to a Govt. contract
and new, 5/- G.P.O. Lab.

) }

'Swn:ches D.P. reversing for model control,
motors and test work, 7/6.

Please. include postage for all mail orders. )

ELECTRADIX RADIOS

214, Queenstown Road, Battersea,
London, S.W.8. - Telephone: Macauliy 2139

-
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The Editor does net necessarily agree with the opinions expressed by his correspondents; _ All letters must
be accompanied by the name and address of the sender (not necessarily for publication).

- - Battery versus Mains
IR,—I was involved recently in a discussion on
battery or mains, and I would like to know what
PracricaAL WIRELESS readers think of the. question.
My opinion is that most battery sets of 12 years ago are

far superior to the mains set of to-day. Apart from

batteries (which, in normal times, are no trouble
whatsoever), a battery set will last a lifetime without
one breakdown. A friend of mine has a battery set which
has been in use without a break since 1929, and it has
never required attention once. Can the same be said
of the mains set of to-day ?. From what I understand,
if your mains set goes for three years without repairs
you must be regarded as very lucky. Any interference
to be had will be received on a mains set, and should the
current be off, what then ? I.can visualise radio in the
form of a modern crystal set in the years to come.—
I. H. Woopwarp (Stoke-on-Trent).: . ,

An Old Reader’s Activities

IR,—As a reader of PracricaL WIRELESS since No. 1,
and still a regular reader, your article ‘ Twenty-One
Years’’ also brought pleasant memories
to me. I can recall almost the exact
words I wrote in a letter to the Editor
on the first issue of PRrAcTICAL
" WIReLESS. They were: ‘“ Wishing your
new periodical the greatest success,
and may your new book reach enormous
sales.”” 1 have been interested in
radio since 1922, built my first crystal
set with a very large cotl and carbor-
undum detector, have listened to the
old Writtle Station 2MT, and Iater

tioned—Dutch, oblong ‘‘ Telefunkens,”’
and all types of British wvalves,
inctuding = the “Dull  Emitter”
Xtrandion and Dextrandion. I have
also built scores of circuits, from the
single valve ‘ Reinartz,” * Hartley,”
etc., to the 'advent of the superhet.
- Owing to overstudy of this fascinating
hobby, 1 had to gap @ few years in
watching the trend of all mains design,
but just prior to this war took to radio ™
agajn. I have constructed most of
my service equipment from articles
published from time to time in -
PracTicaL WIRELESS, and now possess almost every-
thing that is needed for present-day repairs, although
through lack of time avatlable I am unable to do all
that I should like to do in this respect, partly through
shortage of components and the numerous types of
valves that are almost impossible to obtain. I think

that the Board of Trade should issuge a certificate

to all persons like myself who are inferested to get
people’s sets going. I ishall be interested to mote the
new Utility set, especially the layout. Persenally,
T think that the receiver, detector and pentode ‘‘ trans-
former coupled,” and well smoothed and decoupled,

should meet the demand ; and that in future the valves .

should be known as No. 1 rectifier, No. 2 detector,
No. 3 pentode, No. 4 D:D.T., No. 5 frequency changer,
etc. . -and that all rectifiers, whatever the voltage and
make, should be on a British Standard base (4-pin),
because directly and indirectly heated heaters can replace
each other provided the characteristics are as near as pos-
‘sible with output ; of course, the 5-pin H,W. receiver could

| - without taking those premises ?

stand. In conclusion, I have just completed what I eall
my Utility set (reeeiver, one detector, 1 pentode} : the
power is there on the. Home and Forces wavelengths,
but I am troubled with the powerful transmitter of
London Regional European Service. '1 am trying a
new coil to cut this out, and hope to be successful in
a few days.—F. R. ParkER (Rainham). | '

Selling and Servicing | -

IR —With reference to your article on * Selling

' and Servicing ” in the December issue of PRACTICAL
WIRELESS, I wish to place my case before you.

When we applied for the licence we were instructed
to give the address of the premises desired to operm.
We rented a shop, which we had to take for a year,
and informed the Board of Trade, who wrote back
saying our application would receive consideration,
and telling us not to take premises until we were
given the O.K. How, in the name of goodness, can we
give the address of the premises we wished to open
In due course we
were told that our application had been turned down.
We then requested a personal interview, this was

A corner of F. R. Parker's wireless shack several years ago, showing his 3 H.F., Det. and

.F. recciver.
refused. Im thes-meantime we had opened for radio
service. I might rhention that neither I nor my partuner

are gate crashers. I have been'in the trade 14 years,
and my partner zo years. We are both ex-Servicemen
from the present war. My partner was wounded at
Dunkirk, and has recently returned from. hospital,
where he had another operation for his war wounds.
We were given to understand that special .consideration
would be shown to ys on these grounds, but apparently
our war service counts for nil. o .

. I would also point out that in this towm no radio
shop has had to close down through the owner having
to go into the Services, so there will be no Servicemen
to come back to reopen their premises. Mr. Dalton
cannot make that an excuse in our case.—V. BAILEY
(and partner) (Dumfries).

IR,—I have been following ,the letters on “ Selling
and Servicing ”’ since your November, 1943, issue

with great interest, and would like to remark as follows
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In the first place, the people who complain opened with
~the sole. tdea of servicing, and, no doubt, catered for
same, and, after a while, thought they would also like
to sell spares, etc. '

Surely, it would be more convenient for the serviceman
to call upon the customer to insert a valve which could
be carried in the pocket, for a small service charge, and
avoid expensive taxis. , L

I alsqg, note that the licensed shops have no stock,
and cannot repair sets, but suggest that the customer

takes them to one of these repair depots, and such

repair establishments may then supply any parts
requiréd, and this, in my opinion_ helps thesc people
considerably. | ' '

In the December issue Mr. L. E. Healey. states that
he worked for a large firm in Colchester as their service
engineer for a period of 14 months, then started on his
own account at Clacton, no doubt as a service engineer,
and had no intention of retail trade at the time, and was
quite content (had not dealt with- any authorised
wholesalers before, or was not established in any way,
except by his private work from home). Surely these

 people should be satisfied, and not expect to take the -

retailers’ trade, as most retailers have lost their service
men. Further, in my opinion, the reason the rétailers

are short of stock is because it is going to these service .

men. : , . |
I think I know Mr. F. E. Smith, if his business address

was London Road, Chelmsford, and cannot quite. make, -
out if he.has a retail licence (I conclude he has), but-

if not, my experience may help him and others.
Regarding Mr. J. Pidgeon (Melton Mowbray). 1t he
has carried out so much repair work why is he not
satisfied, especiglly as he is not at all initerested in money.
Now for my own experience. I have been a radio
dealer and Service cngineer for the past 18 years on my
own account. At the outbreak of war I closed down,
~owing to the evacuation of the district, and went on
war work. I have always had bad health (Grade 4),
and could not do the work, was released, and thought
I would open up again a mile away from my old shop,
as there were no people in my old district. ’

I did not know about the Price Regulation Committee

or Board of Trade Regulations at the time, so opened’

up, dressed the windows, etc. - After being open one
week a gentleman called upon me, and pointed out that

I had no Fkcence to sell retail so would have to clear °

my windows and shelves. This I did, and I must add
that he showed me every courtesy and respect.

I then went round to my various customers that
I had previously had in the district and asked them
if -they would be willing to sign a letter saying they
considered my opening necessary and of benefit to the
district. I proved that the population of the district
had inergased, and that my business was required.

'Within seven days my licences were granted, and I
fecl sure if people went the correct way to work, and
gave facts, they would get a square'deal. I am speaking
- from my own experience,—R. H. PErTITT (Hadleigh).

Distorted B.B.C. Transmissions - .

IR,—1I avas very pleased to read in the December
issue the letter from Mr. Field, of St. Asaph.

In Hampshire reception of any of the B.B.C. trans-
missions - after dark cannot be relied upon. + -’

I service domestic rececivers in a' widely scattered

 agricultural area, and if the people responsible at the
B.B.C. could hear some of the outspoken:remarks they

would blush with shame,

It is useless me telling my customers that the B.B.C,

- distort their signals in order that cnemy aireraft shall
not use them as beacons, for they point out that it does
‘not appear to be very effective. : o

But here is another aspect of the case. PéOple have

only to turn their controls a fraction and in comes a

good musical programme from a Nazi controlled station,
and without a sign of fading. They listen “to this and
also Nazi propaganda which interrupts the music at
~-intervals, with the result that listeners hear items of
news which our M.O.I. would not publish and which
on some occasions it is not good they should hear,

- Metropole, 25.16;
‘HV]J, Vatican City, 19.84, 50.25, 25.55 m.;

'19.20 m. ; Moscow, 25.00 m.,25.36 m.; B.B.C. calling,
Cairo; C.B., Leopoldville, 25.7 ; HERS5, Schwarzenburyg,

" London

The B.B.C. officiaks appear to think that all homes
are now cquipped with modern .sets, complete with
A.V.C.,, etc. They would be surprised at the number
of two valve and three valve sets in our farms and
village homes, R -

To conclude, will the B.B.C. try and give us a good
signal’ the next time the Prime Minister addresses the.
country in order that there shall be no guessing at some
of his words ?—H. H. BuLrock (Alton).

IR,—Being a member of the engineering department
-of the B.B.C. I should like to reply to Mr. Field’s
letter in the December issue of PrAcTICAL WIRELESS.
Firstly, I can assure himm that a great deal of notice
is taken of listeners’ queries and. comnplaints by the
so-called *‘ highbrows of. Broadcasting House.” :

Secondly, Mr. Field lives in what is techirically known
in the B.B.C. as a ‘‘ mush area,” which is caused solely
by the method of transmission necessitated by the
war. The engineer divicion could cure this unfortunate
defect, but only at the cxpense of considerabl¥ worse
reception for a greater number of listeners.

Thirdly, to effect an improvement in reception
I suggest Mr. Field tries.a vertical aerial with one or
more reflectors, the whole array being pointed in the
direction of his nearest station.

In conclusion, I should like to add that the people
of the occupied countries are only too glad to be able
to listen to the B.B.C., even though their reception is
by no means perfect as regards quality.—D. J. Burroy
(Penrith). S ' .
o Station  Identification

IR,—In reply to the request of L.. H. Cox, in the

November issue, CSW-is the call sign of the radio
station situated at Lisbon, Portugal. It operates on the
following frequencies : 7,260 mc/s as CSW8, 9,740 mc/s

as CSW7, 11,040 mc/s as CSW6, 11,840 mc/s as CSW3,

14,600 mc/s (20.55 m.) and CSW; 15,215 mc/s as CSWy,
I received CSW6 on June 2nd at 18.10 hrs. B.D.S.T.
Other extracts from my log may be of interest to

‘some readers: PRLS, 31.56 m. and 25.64 m.; FZI,

25.06 m. ; GBC6, station testing in London ; Batavia,
16.8 m. ; Tokio, JZK, 15,160 mc/s; JLSz, 17,845 mc/s;
JL.G4, 15.105 mc/s. The above mentioned Japanese
stations operate on 50 kW. . ‘ :

Moscow calling B.B.C. with despatches, 19 m.b.-
Voice of Free India, 26.93; Finland, 31 m.B.” Radio
Allied H.Q., N. Africa, 19 m.b,;
SBT, Sweden, .19.76 m. ; ZTJ, Johannesburg, 49.94 m. ;
Rome,

25.2 m. - ‘ ,.

Chungking calling San Francisco; New York to .
with instructions; United: Nations, Radio
Tunis ;  EAQ, National Radio, Spain; HER3, Schwarz-
enburg, 48,866 m.;  Godfrey Talbot calling B.B.C.
recording room from Alexandria; Frée Yugoslavia
Radio, 25 m.b.; Berlin calling Ireland, 31 m.b.; and
of course the American stations WGEO, WGEA, WRUL,
WBOS, WCBX, WCDA, WNBI, WKRD, WCRC,

“WLWO, WJRB, WDO, WKRX, WHL6.—A, G. C.

WiLson (Letchworth).

- Morse Code Practice Partner Wanted
QIR,—I am keen to contdct any amateur in, or near,
Dawlish, who would like to learn the Morse code
the Candler way. I have started and am keen to find a
practice partner.—A., C. L. JorEmam (2FUB), 207,
Henty Avenue, Dawlish, S. Devon, o

“ BERMUDA *°

TUNEFUL tango under the title of “ Bermuda

-has just been published at ‘1s.: with lyrics by
Frances V. Morris, and music by Arthur Vandeau,
Copies are available from Frances V. Morris, 310, Chelsca, -

Cloisters, S.W.3.

It is a number which should become popular.
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"H.F. Circuit Arrangement

“I enclose a diagram of the H.F. side of my receiver whnch
I cannot stabilise. The coils are home-made and the details are
given on the sketch, together with details of the rest of the circuit
values, etc. Can you offer any suggestion.? On the back I have
shown the exact layout with the actual distances between valves,
etc.””—P. R. (Bridgend).

THE coil arrangements are very efficient, and it is no doubt
this high efficiency which is causing your trouble.
undoubtedly get hetter results if you tap the coils about
one-third of the way down from the high potential end, and you
could then experiment with various conngctions to this point.
For instance, you could connect the tumncr condenser across the

entire coil, with the grid connection for the detcetor valve taken-

from the 'H.P. end. The lead from the H.F. anode could be
taken to the tapping point. Alternatively, you could connect
the anode to the H.P. end and take the grid connection from
the tap. Yet another asrangement would be to take both anode
and grid leads from the tap. The layout should not give rise to
any trouble, and the values of resistances, etc., appear quite in
order.
stability.
A Y

Tapping a Coil

- “I am building an experimental short-wave set but am doubtful
regarding the method of using a coil. I want to experiment with

different degrees of aerial coupling, for which I understand it is in
.As, however, 1 also -

order td6 use a tapping clip on the grid coil.
wish to experiment with the reaction circuit in the same manner
with a clip on the grid coil 1 wonder if the coil will work in three
separate sections in this way.”—A. K. (Blackheath).

IT is quite in order to use the idea proposed, and this is, in fact
quite a common method of using experimental apparatus.
Care must, of course, be taken to make certain that the tapping
- clips do not short adjacent turns, and remember that the clips
‘should fit tightly or background ‘noises will be produced if the

coil is subjected to vibration. , ‘

A Matching Problem

“ A 3-valve set has been brought to me, viz., S.G., det
pentode. The receiver is quite intact, but the speaker was ongmally
meant for Class Bor Q.P.P., and requires approximately 3 watts,
The pentode valve has an output of 1 watt. Will a 3 to 1 step-up
L.F. transformer be necessary in the output to match the valve
and speaker ? ’—J. B. (Tooting).

THE question of matching is not concerned with the strength-

of the input signal, but with the impedance. The fact that
the speaker will handle 3 watts simply means that a signal
greater than that value should not be passed to it.
~which only delivers 1 watt, may be coupled to it (through a
suitable impedance matchmgr deV1ce) and will work satisfactorily.
You will probably find that by using the two outside terminals

on the speaker, and connecting these direct in the anode circuit

of your pentode valve, the matching will be approximately
correct, as the usual load ‘of a Class B stage is in the neighbourhood

" of 8,000 to 12,000 ohms, and this is also the normal load of -

pentode You' should, therefore ignore the centre terminal on
the speaker and use it in the ordmary way. o~

vnusual Fault

““ 1 recently made up a set in which 1 used two Enghsh variable
condensers made up from aluminium. 1 was not very pleased with
the results, and I saw some American variables in a junk shop one
day, and as they looked rather good, being made from brass, I
bought' them and put them in my set. I got much louder results
and many more stations. Is this due to the fact that brass is a
~ better conductor ? ’—H. R. J. (Hull).

OME theories were once advanced concermna the chemical

aspects of wireless components but nothmg was proved:

regarding the differences in performance” between aluminium
and brass plates. "What “you will probably find is that the.old

‘condensers which you had at first relied for their contact with the

- moving vanes on’a friction disc which had probably got dirty,
or had been oiled. The new, brass condensers no doubt had

~soldered pigtails for connection, and thus gave a lower resistance

~and a much better contact, thus giving better results.

Performance, Not Appearance

“ Will you inform me what is the good or the use of the .1 x .1
condensers and the four resistances (1 watt) in the Fury Four"
Do they really do -anything important ? Can they be substituted ?

Rephes to Querles

We think the tappmg of the coil will produce the desired

and .

The pentode,

“one join the beginning and end of the frame ? ’—

&

RULES

. ‘We wish to draw the reader’s attention to the fact that the Queries
Service is intended only for the solution of problems or difficulties
arising from the construction of receivers described in our pages, fsom
articles appearing in our pages, or on general wireless matters ., We
regret that we cannot, for obvious reasons :

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

(2) Suggest alterations or modlﬁcatlons of receivers described in
our contemporaries. :

(3) Suggest alterations or modifications to commercial receivers.

(4) Answer queries over the telephone. :
(5) Grant interviews to querists. e .
A stamped, addressed envelope must be enclosed for the repiy All

. gketches and drawings 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 by a separate department.

Send your queries to the Editor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower House, Southampton Street, Strand, London, W.C.2,.
The coupon on page iii of cover must be enclosed with every query.

Ed

“ Is there any alternative to them, because the set never looks neat

with those parts wired up ? ”——G N. (Brockley).

OMPONENTS are newer put into-a wireless receiver unless

they are required. With regard to the particular resistances

and components you refer to, these act as decoupling circuits

for the anodes and screening grlds of the first fwo valves, and the

.I x .1 condensers incorporate two condensers in one case, thus

reducing space and simplifying construction. - You cannot remove
these * parts without incurring the risk of instability. .

Earth Return Required

-1 have built the Leader 3, but cannot get any megdium-wave
stations. I have mounted the wave-change switch on a panel mstead
of the chassis, and wonder if thls is the cause of the trouble —
W. A. G (Poole) : ,

IF you examine the circuit of the Leader you will find that a
three-point switch i5 required:for wave-change purposes.

Two arms. are. joined to the two -coils, and the third arin is
connected to earth, so that in the medium-wave position the
tappings on the coils and the earthed end of the coils are joined
together. An ordinarv two-point switch was, however, used for
this purpose, and third, or earth contact, was obtamed through
the medium of the arm "of the switch and the mounting bracket,

which was mounted” direct on the metallised chassis. You
must, therefore, in your case, obtain a three-point switch and
join the third arm to. earth in order to enable the switch to
function. ‘ , _

- Combined Volume Control i

“ My set is a battery straight three, using two L.F. transformers.
The detector is an S.G. valve. How can I fit a pick-up and also . a
volume control to have effect on both radio and gramophone ? ‘I
have one with three terminals (.5 megohm) ‘Would this do ?” ™

P. (Preston).

HE volume con»trol should be qutte sultable if joined ‘across
the secondary of the first L.F. transformer. Join the two
outside terminals on the control to G. and G.B. .terminals, and
disconnect the lead at present joined from the grid of the L.F.
valve to the G. terminal on transformer. ' This lead must then
be joined to the arm (centre terminal) on the volume control.
The pick-up should be joined between the grid and earth line

- of the detector .valve, and the volume control will then functlon

on: ‘both radlo and gram,

" Using a Frame Aeria

*“ Could you give me the oeneral rule for substlt\rting a frame
aerial for aerial and earth in a wireless circuit provided with coils
for long and medium waves. To which points, for example, does
H. (Liverpool).

HE tframe aerial: takes the place of the aerlal -tuning coil.
The latter must therefore be removed from the receiver.
One end of the frame is then joined to the grid of the first valve
(or to the fixed vanes of the first tuning condenser), and the other *
end of the frarhe is then joined to the original earth line, or the
H.T. — terminal. If the frame is designed to cover medium and
long Waves, the short-circuited portion should be on the earth
side in the same manner as with ordmary coils. e
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VA

This is part of our current
stock of valves, and if all
their equivalents were men-
tioned it would be found
~that we can supply either
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.
BATTERY. 210HL, LD210  5/10:
LP2, P220, PM2A %/4 ; HD24, TDD2A

9/2 ; 210SPT, 210VPT, 2155G, 220HPT,
220/0T, HP210, KT2, KT24, PMI2M,
PM22A. SP2, S215VM, VP2, VP2B, X22,
W21, 721, 722 11/- ; 230XP 12/2 ; 4)_(24

12/10. g
A/C TYPES.  2D1A 6/9 ; 904V, AC2HL,,
MH4, MHIL4 $:2; AZl, AZ3l, DW2,
DW4-560, TW4-350 11/-; ACO44, MHA41,
PX4, TDD4 13/7 ; AC/VPl AC'VP2
AC/Pen JPAC2Pen, AC5Pen, MVSPen,
"vIVSPenB PenA4, PendVA, SP4, 'VP4
VP4B, VPT4 12’10 AC/THI FC4,
MX40, TH4, TX41, VH‘I‘4 4AMPG 14/-;
PenB4 14,‘8 PendDD 153 MP/Pen
16/6 ; FW4- 500 18/3 ; P‘(25 - PP5/4%0
24/4 ; Pend28 30.5.

UNIVERSAL. 2D13A 9’2 CY1, U31,
URIC, UR3C 11/-; 11Dg, TDDlSC 11/7
8D2, 9D2 13SPA, CL4, CL33, Pen360
SP13, SP1320, VPI3A, VP13C 12/10 :
PenDD4020 15/3.
MAZIDA. HL23  5/10;: UUS5, UUB.
UuU7, vP23 11/-; HL41DD, HL133DD
11/7 ; Pendb, SP41, TP23, VP41 12/10 ;
TH41, TH233 14/-; QP25 15/3.

E. TYPES. EM4 11/-; EBC3, EBC33
11/7 ; CL4, CL33, EFS. EL3 EL33
1210 : ECH2, ECHS3, ECH35, EFS5,
EFg, EK2, EL2 14/-; EBL1, EBL31,
15/3 ; ELS 16,6 ; EL35 18/3.
AMERICAN. 0Z4, 1A5, 1A6, 1A7,
1B5, 1C5, 1H5, 1H6, 2A6, 2A7 5U4 5Y3,
574,6A3, 6A4 6A6 6AG6 ‘6A7 conversion,
6D6, 606 6C8, 6ES, 6F5 6F6, 6F8, 6H6
6G5, 6J7. 6K6, 6K7, 6K8 6L6 5L, 6P5,
8Q7, 6SC7, 6SFKE7, 6V6 6X5 625 10,
12A5, 12QT7, 12SA7 128F5 1275, 15,
19, 24 25, 25A7, 2oD8. ZoYS conver-
sion, 2575 conversion, 2576, 32, 33, 34,
35, 37 38, 46, 48. 49, 50 53, 57 71A 75,
76, 78, 79, 80, 81, 85, 89, 185RS8 (Ballast),
K55B and C (Ballast)

VALVES & ADAPTORS

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

SPARES

LINE CORD. .3amp. 3 core 60 ohms.
per ft. extremely good quality 6/9 per
yvd. CELLULOSE CEMENT for
speaker, valve.and most other repairs
5/- large tin. °** SERVISOL,” more
than a switch eleaner, 5/- tin. "MAINS
TRANSFORMERS, 350-0-35-4 volt
heaters 29,3. VOLUME CONTROLS
with switch 7/6. VALVE EQUIVA-
LENTS CHARTS 1/7 post free.

J. BULL & SONS,

246, HIGH ST.,
HARLESDEN, N.W.I0

| I.VES""r

METAL-CASED CONDENSERS

MANSBRIDGE TYPE
—350 v. WORKING—

10 mfd. Size 41 %3 x?2 zm .. 9/6 . , :
4 mfd. Size 4 X12x2in. .. 6/6 | i
2mfd. Size 4 ¥ 1 X2 in., .. 4//'6 500 v WQBKENG
2mfd. Size4 X 1 X 13in. 2/6 .
2 mfd. Size 21 X1 X 1§1n .. 2/6 2 mfd' °t 9/5
02 mfd. Size 43>< %X 14in. :. 1,6 ‘Size 44X3><211n.
24.2 mid. q_lze 24 x & ><Z in... 2/6

Also -250 mfd., 25 Ve, in Bakelite case, 2/6

MANUFAOTURER’S STOCK::

HEAVY DUTY MAINS TRANSFORMERS. Toput 200-250 v. A.C,, 300-0~3)O
v. 120 m.a,4v.2a.,4v.3a.,03v.4a. We;ight, 111bs. .. 33/6
.. 25/~

HEAVY DUTY GHOKES, 140 ohm., 150 m.a. v ee e
Friode Hexode,

SLIGHTLY USED VALVES—PERFECT.—X65 Osram-Marconi
10/-. MHLD 6.3 v. Double-diode-triode, 7/6. Battery Triode H.I:.
2v., 46. VYWA48 Battery S.G., 2 v., 8/-. VT51 Battery Pentode, 2 v., 5-pin, 7/6,
VR57 Frequency (‘hamger, 10/- P220 Battery Power, 2 v., 4-pin, §/-. VT55 D.D.
Jnode5 / 6.5 v, 2 amp., 7,-. “Mercury Vapour Rectlﬁers, 8/-.
oV s i

SCANNING AND DEFLECTOR COILS
Ex-television receivers, assembled com-
plete in metal frame, . - 1’6.

EX-GOVT. PLUGS AND JACKS

PLATINUM CONTACTS
Double spring, mounted on ebonite 1/ 6

EXTENSION SPEAKERS 4
Brand new, first-class P.M. speakers.

in beautifully polished cabinets .. 52/6 | As previously adverh%ed 5 /9
In Rexine covered cabinets 50/- | METAL SCREENED ANODE

LOUDSPEAKERS I\LQII-VE-GAPS with ~h0rt screened 9d
ROLA 10in. P.M. Speakers, 35/-.

RED BAKELITE ANODE GAPS 1/"

HEAVY METAL SCREENED .CABLE
Single, 1/-. Twin, 1/6 per yd

CELESTION 3in., with transformer, 29/6,

GOODMANS P.M. SPEAKERS, without
transforiners : = 5in., 21/-; 8in., 30/-;

10in., 47/6. Post and packing, 1/6 each | TRIMMERS. Postage stamp 40 pp 6d.
extra, ‘ 9 9 Twin 404+ 40 PY., 1/-.

ON-OFF TOGGLE SWITCHES .. 2/9 | pyiLips pPoTENTIOMETERS. 100,000
PERTODE OUTPUT TRANSFORMERS, | obm.  With switch, 4/6; “without
suitable for small spedkerk, 14 > 13 1}, switch, 3/6. '

T-. - CARBON POTENTIOMETERS
COSSOR 0. 025 GONDENSERS 8,000 | 90,000 olm. | .. .. 5/6

v., 7/6.

METAL-CASED CONDENSERS
mfd., 500 v., 1/3.

T.C.C. TUBULAR CONDENSERS, 0.1
mfd., 6,000 v. D.C. test,'8/9; 0.04 mtd

- ,E,LEOTRO-MAGNETIG COUNTERS

Ex-G.P.0., every one perfect, electro-
magnetie; 500 ohm coil, oountmo' to
9,999, operated from 23 v.-50 v. D. .,
many industrial

0.0-)

2 i and- domestlc
éji?lﬂ{,’ 3%10 Vi, g/é mtd, 50 v, 1) applications.. = .. - 6/-
T.C.0. CONDENSERS in metal cases, VIBRATOR UNITS N
special offer, much reduced to clear, —Synchronous—

14 mfd., 70 v. working, 2/ each.  { prand new Anierican synchronons self-
GONDENSERS, tubular wire end, made | rectifying vibrator units, 12 v, input,
by DPlessey, 25 mfd., 25 wv. wor]\m ’50v output, 65 m.a., ﬁtfed\uth

50 mfd., 12 v. ‘VOI'lsln" 1/9 each. 7-pin American base, each 16/ -

7 Lo

Detector,

Battery Power, -

|

LISLE ST.,

LONDON, w.c.z

’Phone : GERrard 2969.
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Clossified  Advertisements
LITERATURE MAPS, etc.

RADID SOC| IETY OF GREAT BRITAIN
invites all keen experimenters 1o apply
for membership. Current issue ‘* R.S.G.B.
Bulletin »* and details, 1i below
AMATEUR RADIO HANDBOOK (300
pages), paper cover, 4/-3 cloth, /8. Radio
Handbook Supplement (140 pages). paper
cover, 2/9; cloth, 5/-—R.S.G.B., 28-30,
Little Russell Street London, W.C. 1.

WEBB'S Radio Map of the World. Locates
any station heard. Size 40in. by 30in., 46,
post 6d. On linen, 10/6, post 6d. —Webb’s
Radio, 14, Soho Street, London, ‘W.1.
GERrard 2089. -

MORSE & S.W. EQUIPMENT

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

¢ H.A.C.” Short-wave Receivers. Famous
for over ten years. Improved one-valve
model now available. Complete kit of
components, accessories, with full in-
structions<only 186s., postage 6d. Easily
assembled in one hour. S.A.E. for free
catalogue.~—A, L. Bacchus, 109, Hartington
Road, Pendon, S.W.8.

. RECEIVERS & COMPONENTS

FRED'S RADIO CABIN.
COMPARE 9OUR PRICES.
- DUAL RANGE COIL, with variometer
tuning, fully screened in copper_can, 2/3
each. No circuits.
SOLDER, 11b, reels, fine all-tm 1nst1ument
solder, 8/8 1b., or }lb reel, 1/-.
CRYSTAL DETF(‘TOR, New Type -on
ebonite base, 2/6 each. CRYSTAL and
Catswhisker in metal box, 6d. each, .
_SLEFEVING, 3id. per yard leugth, 1 doz.
tengths, 8/-.
Tubulars, 0.1 mfd., 7d. each, /6 doz., also
01 mfd. at 6d. each 6/- doz.
EX H.M.V. Variable Mica Condensers,
,0003 mifd., 2in. spindle, new, 1/9 each.
CLARIOV slow motion dial, illuminated
disc drives, useful for short waves, 2/6
complete.
EX-G.P.0. Telephone. Plugs, 1/3.
SINGLE SCREEN CABLEG 8d. per yd.
AMPLION twin H.F. binocular chokes, 1/9.
MAINS cable leads, 5ft., 1/- each.
INTERNATIONAL Octal Base valve-
"holders, 8d. each, 7/6 doz. UX 4-pin 8d.,
7-pin 8(1 ., B-pin 8d 7-pin . English 7d. :
NEW VOLUME CON’I‘R OLS. Less switch,
with long spindle, 1 meg. 3%.
CAN. TYPE ELECTROLYTIC CON-
DENSER. 2060 mfd., 20v. working, 8/8.
BRAIDED ‘;LEE\ I\G, 2 m.m., 6d. per
gd (lie'lgth 5/6 doz. ; 3 m.m., 8d. yd length,
/= A0z
COPPER WIRE, TINNED, 18, 20 gauge,

1/- #1b, reel
T C C. CONDENSFRS 1. mfd. 5,000v,

5/6.
g“VdIN TRIMMERS, ceramic, 6d. each,
/= AO0Z.
COPPER WIRE, heat resisting, 6d. coil.
CONDENSERS, stralght 3-gang, lmcve
spindle, 2/6 each.-
MAINS DROPPERS, 02 AmD. 2/6, .06
amp., 4/6.
PUSH BUTTON UNITS. 8-way, 3/-
9-way, 3/- : knobs, 2d. each.

“ HENLEY Electric Soldering - Irons,
new. Straight bit, 13/6 each. Pencil Bit,
14/6 each. Resin-cored solder, 4/- 1b. reel,
T.C. C TUBULARS, brand new, 25 mfd.,

12v. : 50 mfd., 12v., 1/3.

SOLDER, 11b. reels, fine all-tin 1nstrument
solder, 3/8 1b., or ﬂlb reel 1/-.

MIXED RESISTORS. Each packet con-
tains same selection, 2/6 doz,

SW [T(,I}iES. Mains on-off toggle swztohes
1/6 eac

T.C.C. BLOCK CONDENSERS, 100 mfd
5Ov. wke., 3/9 each.

MAINS DROPPERS, with varlable
sliders, total 1,000 ohms, .2 amp., 4/8 each,
.3 amp., 5/6 each.

WIRE. 8Silk covered, 388 and 40 gauge,
1/8 20z, reel ; enamelled 26 and 28 gauge,
2/3 4oz. reel ;, 32, 34 and 36 gauge, 2/9 4oz.
reel. Litz wire, 9145 and 7/45, 1/6 20z reel.

RESISTORS. 130 000 ohms and 20,000 shms
2 watt, 10d. each.

Postace must be included. No C.0.D.

 FRED'S RADIO CABIN FOR BAR-

S.E.11.

Newington Butts.

G AINS,
: Rodney 2180.

75,

SOUTHERN., RADIO’S WIRELESS
BARGAINS
SCREWS and Nuts, assorted gross of each
(2 gross in all), 10/-.
g/OLDERING Tags, includihe Spade Ends,
- gross
PHILCO 3-point Car Aerials, excellent for
short-wave and home aerials, 7/6.
LIMIT Tone Arms, universal fixing for all
gg/nes of Sound Boxes and Pick-up Heads,
ACE “ P.0.” Microphones, complete with
transformer. Ready for use with any
receiver, 7/-.
CIRCULAR Magnets, very ncwerful, l%in
diameter by {in. thick, 1/8 each, 15/- per doz.
ERIE Resistances. Brand new, wire ends.
All low value from .8 ohms upwards. A few
higher valde are included in each parcel,
3. 4,1 and 2 Watt. 100 resistances for 30/-.
MULTICON Master Mica Condensers, 28
capacities in one from .0001 etc,, etc., 4/-

each.

SPECIAL ASSORTED PARCEL FOR
SERVICE MEN

100 ERIE resistances (descrlptlon above),

24 assorted Tubular Condensers ; 6 Reac-

tion Condensers, .0001 ;

ated Sleeving ; 75ft. Push-back Connecting

vire ; Soldering Tags, Screws, Wire, etc.,
65/-. All brand new.

CRYSTALS (Dr. CeciD)¥ 6d., with cats-

whisker, 9d. : complete crystal detectors,
2/6 ; 75ft. wire for aerials, etc., 2/6 : 25 vds.
Push-back wire, 5/- : Telsen Reaction
Condensers, .0001, 1/9 each ; Telsen large

| disc drives, complete with knob, ete.(boxed),

type W 184, 2/6 each ;
assorted yard lengths, 3/6 doz. ;
screened wire, doz. vards, 10/-.
LOUD Speaker Units, unshrouded, Midget
g%pe; 4/- ; Metal case condensers, .1+.1+.1,
POWER Rheostats. Cutler-Harmer, 20
ohms, 4/6 each : Pointer Knobs, msfrument
type, iin, spmdle hole (Blacl\ or’ Brown),
1/- each ;# Push-button Switches, 3-way,
4/- ; 8-way, 6/- (complete with knobs) :
Bakelite KEscutcheon Plates for 8-way
P.-B. Switches, 1/6 + Hundreds of other
Bargains.

SOUTHERN RADIO SUPPLY  CO,,
46, Lisle St., London, W.C. Gerrard 8653

Insulated slceving,
single

RELIANCE RADIO SERVICE,

8. Kennington Park Road, S.E.11.
MAINS LEADS. Twin heavy duty. Suit-
able for radio or electric iroms, etc.; com-
pléte with 2-pin plug. 8/6 each. 8ft. long.
LF. COILS. 465 kcs. in can with double
trimmers. 10/- per pair,

ERIE RESISTORS, 1 and $ watt all useful
values. Our selection. 3/6 doz. .

MICA CONDENSERS. Wire ends., .0001
mfd., .001 mfd. etc. Our selection. 4/~ doz.

4 FLEX., T'win 14/36, best quality, 6d. per yard

ELECTROLYTICS. 6 mfd. 200v. wkg.,
3/6 each. 50 mfd. 12v. wke. 1/9 each. 12 mfd.
50v. wkeg, 1/9. 50 mfd. 25v. wkg, 2/- each.
We have a few 8s and 16s 450v. wkg. Please
send s.a.e. : ‘
Regret no C.0.), Please include postage
RELIANCE RADIO SERVICE,
8, Xennington Park Road, S.E.11.

COULPHONE Radio New Longton, Nr.
Preston. New goods only.
valves, English and American Rectifiers
10/6. Mains Transformers : 350 v. 100 m. a.,
4v.6a,4v. 2 a, 32/8: 350v120ma
€3v.3a.,.5v.3 a 3‘3/6 ‘Mains Transf.

bobbins, std. rep. Eng. and Amer., 18/8.
Rola P.M., less transformer, 5in.; 21/6 ;.
6iin..@ 92/83 8in., 24/-; 8in, Celestion

P.M. with Transformer 30/- 10in. Heavy
Duty with Transf., 45/ Cored solder,
4/6 Ib. Tinned copper wire, 2/3 i1b., 2 mm,
systoflex, 3d. yd. Line cord replacement
resistors, 800 ohm. 2 adjustable tappmge
8/9. Parafeed L.F. Transformer 4 5/=3

50 mfd. 12 v., 2/~ 25 mfd. 25 v., /- Fme'
resistors, 1 Watt. 9d. ;: ¥ watt, 6d. H | watt
4d. Pushback wire, 100ft., 6/~ Switch
cleaner, 2/3 bottle, Power Pentode Output
transfovmer %/6. Bell transformer. 6/6.
Valveholders, 1d. per pin. Stanelco electric
soldering irons, 21/-.- Tubular and silver
mica condensers, all sizes, Volume controls
with switch, 5/9. Less switch, 4/9. 450
}Naé;t iron elements, 2/3. S.A. E. for stock
is

WANTED.—sLoan, hire, purchase P.W. for
October, November, 1940.—Box 105, ¢ Prac-
tical W1reless ” Tower House Southampton
Street, W.C.2.

AMPLIFIER (U.8) 4-v. AC. 8 Watt push-
pull output, new, with energised speaker.
AvoMinor (new) Sale or exchange old
meter(s), Numerous spares and cabinets.
Pick-up wan#ed. — Kennedy, 260, High
Street, Arbroath, Scotland.

12 lenathe Insu-.

Tungsram™

MIDGET COILS., Mideget aerial and H.F.
medium and. long wave, T.R.F. coils, ideal
for T.R.F. midget receivers, 11/- pair.
MIDGET 2-GANG 0.0005 mfd. condensers,
fitted slow motion drive, 12/€.

MIDGET KNOBS, highly polished black,
9d., 8/~ doz. Standara knobe, 9d., 8/- doz.
G;MOOTHIVG CHOKES, heavv duty -
superior quality, 120 ma., 200 ohms, 15/-. ;
80 ma., 500 ohms., 12/86.
MAINS TRANSFORMERS. Prim, 200-
220-240 _volts output, 850-350, 80 ma. 4v.
2 amps., 4v..4 ampe screened prim, 385/-.
POTENTIOMETE S wire wound, 2,000
ohms, 6/6. N : :
DIALS. Three wave-band, all-wave,
station names, etc., coloured, 7 by 4ins., 1/6.
FIELD (‘OILS replaoement field 001ls
for standard epeakers 400 ohms, useful for
construction of LF chokes, 5/~

MAINS PROPPERS, 1, 000 ohms, 0.2 amp.,
fitted two wariable taps 4/8 ; 750 ohms
0.3 amp., ditto taps, 5'6 ; heavy quality
dropper on substanmal porcelam former,
ditto taps, fixing feet, superior job, 950 ohms,

0.2 amp., and 800 chms, 0.3 amps., 7/6 each.

CONDENSERS, Tubular wire ends, 0.01
and 0.1 mfd., 7/8 doz.
PUSH BACK connecting wire, 3d. per yard
RESISTANCES, 3 watt, carbon, wire ends.
20,000 ohms, 8/- doz.
JACK PLUGS., Ex-G.P.0, 1/6 each, .
Everything for the serviceman and ex-
perimenter, new lists now ready, licence to
export to N. Ireland. Staniped addressed
envelope with all enquiries, please postage,
on all orders.
0. GREENLICK, 34, Bancroft Road,
Cambridge Heath Road, London, E.l.
(STEpney Green 1334.)

FOR SALE.—Battery 2 valve Shortwave
F.B.Job. With valves, 55/~. Ex-G4HU,—34,
Birch Avenue, Romiley, Cheshire,

REWINDS.—Mains and Output Trans-
formers Field Coils. Pick-up Heads—
Promptly executed. Philips D.C. Converters
bought, sold,- exchanged. Valves B.V.A.
Brand new, good selectzon ‘Send S.A.E.
for price list. —A.D.S. Co., 261-3-5, LlChﬁCld
Road, Aston, B1rm1ngham 6. -

AMATEUR selling up. Dozens of com-

ponents, battery and mains chassis,
complete Kkits, electrolytics, epeakera.
meters, etc. S.A.E. for list. ~—St;anford

48, Hastings Avenue, Ilford, Essex.

WANTED.—Communication Receiver,
State price, age, wave range, Aapbprox.
51" -200 M.—Maltby, Immmgham. Grimsby,
incs.

SITUATIONS VACANT

“ ENGINEERING OPPORTUNITIES *°—
FREE 112-page guide to training for
A.M.I.Mech.EBEy, AM.I.E.E., and all branches
of Engineerthg and Building. Full of
advice for expert or novice. Write for free
copy, and make your peacetime future
secure.—B.1.E.T. (Dept. 242B), 17, Stratford
Place, London, W.1.

MOBILE Cinema Operators Men (Sub-
standard) required immediately. Able drive
car. Free training given where necessary.
Knowledge of radio an advantage. Mobhile
Cinema Services, Surbitcn.—Apply Box 104,
*“ Practical Wireless,”” Tower ' House,
Southampton Street, Strand, W.C.2. ,

. TUITION

RADIM Operdtors. TUnique postal course
for 1st or 2nd class Certificates with
occasional optional attendance. North
London. 2 minutes station. — BCM/
Radiocerts (3) W.C.1.

LEARN MORSE CODEFE the Candler way.
See advertisement on page 166. #

WIRFELESS, — Students of both sexes
trained for important war-time Radio
Appointments. Also for peace-time Careers
in all branches of Radio and Television.
Boarders accepted. Low inclusive fees.
College in ideal peaceful surroundings.—
2d. stamp for Prospectus.—Wireless College,
Colwyn Bay.

THE Tuitionary Board of the Institute of
Practical Radio Iingineers have available
Home Study Courses covering elementary,
theoretical, mathematical, practical and
laboratory tuition in radio and television
engineering ; the text is suitable coaching
matter for ILP.R.E. Service entry and
progressive exams : tuitionary fees-—at
pre-war rates—are moderate. The Syllabus
of Instructional Text may be obtained, post
free, from the Secretary, Bush House
Walton Avenue, Henleyv-on-Thames, Oxon.




Practlcal Wireless

BLUEPRINT SERVICE

PRACTIOAL WIRELES]

" CRYSTAL SETS
Blueprints, 64, each. .

1937 Crystal Receiver e N
The * Ju.mor Crystal Set .

STRAIGHT SETS,
One.valve : Blueprints, 1s. each,
- All-Wave '("mpen (Pentode) o~
Deginners’ One-valver ..

Th; * Pyramid ’ One-valver (HF
en) o ] LY >

Two-valve : Blueprint, 1s,
The Signet Two (D & I F) .

.Three~valve : Blueprints, 1s. each

Selectone Battery Three D, 2LF
(Trans)) .

Summit Three (HF Pen, D. Pen)

All Pentode Three (HF Pen, D
(Pen), Pen)

" Hall Mark Cadet (D P, Pen (R()‘))

F. J. Camm’s Silver Souvenir HP

Pen, D (Pen), Pen) (All- Wa.ve
Three) ..

Cameo Midget Three (D 2 LF
(Trans))

1936 Sonotone Three-Four (HP

Pen, HF Pen, Westector, Pen)”

Battery All-Wave Three (D, 2 L¥
(RC)) .o

The Monitor (HF’ PPn D, Pen) .- -

The Tutor Three (HF Pen D, Pen)
The Centaur Three (SG, D, P) T e

‘The “ Colt * Ali-Wave Three (D,
2 LF (RC & Trans)) ..

The *“ Rapide  Straight 3 (D,
2 LF (RC & Trans)) .. i

F. J. Camm’s Oracle All- Wave
Three (HF, Det, Pen) ..

1938 “ Triband ~ All- Wave Three
(HF Pen, D, Pen) _ .. -e

The “Hurrlcane™ All-Wave Three
(3@, D (Pen), Pen) .

F. J. Camm’s * Push- Button
Three (HF Pen, D (Pen), Tet)

Four-valve : Blueprints, 1s. each
Beta Universal Four (SG, D, LF,

CLB)
Nucleon Class B Four (SG
(8G@), LF, CL B) .

" Fury Four Super (sa, 8¢, D, Pen)

Battery Hall-Mark 4 (HP Pen,
D, Push-Pull).

“ Aeme ” All-Wave 4 (HF Pen, D
(Pen), LF,CL. B) - ..

The “ Admiral ¥ Four (HF Pen,
HF Pen, D, Perd (RC)) .

Maing Operated
'l’wo-valve Blueprints, 1ls. each,
A.C. Twin (D (Pen), Pen)
Selectone. A.C. Radiogram Twe
O, Pow)y
Three-valve : Blueprir_;ts, Is. ca'ch.
Double-Diode-Tricde Three (HF
Pen, DD'F, Pen) . oo

D.C. Ace (3G, D, Pen) .. e

A.C. Three (SG, D, Pen) .. .
A Leader (HF Pen, D, Pow) ..
D.C. Premier (HF Pen, D, Peny.
Unigue (HF Pen, D (Pen) Pm)
F.J. Camm’s A. C All-Wave silver
Souvenir Three (HF Pen, D, Pen)
*“ All-Wave,” A.C. Three (D,- 2
LF (P( ‘))
A.C. 194 SOnotone (AF Pen, HF
Pen, Westector, Pen) ..

Mdms‘ Record All-Wave 3 (HF‘ ‘

Pen, P, Pen) ..
Four-valve : Blueprints Is each
A.C. Fary Fonr (}€G+, 34, D, Pen)
A.C. Fury Four Super (S&, 3G,

D, Pen) .. .
A.C. Hall-Mark (HF‘ Pcn, D,

Push-Pull)

Universal Hall-Mark (HF Pen, ,

Push-Pull)

F. J. Camnm’s « Limit ** All-Wave

Four (HF Pen, D, LF, P) .o

SUPERMETS.’
Battery $-ts ¢ Blueprints Is. eachs,
F5 Superaet (Three-valve) .o
F.J. Camm’s 2-valve Superhet ..
Mains Sets : Blueprints 1s. each,.
A.C. £5 Superhet (Three-valve) ..
D.C. £5 Superhet (Three-valve) .«

.Q,,

Sk

—

E O R

l

4

HH.I'I

i

No of
Blueprint

PW7I*
PWs4e

Battery Operated.

PWIIA

PW85s*%

PW93*
PW76*
PWI0
PW37T
PW39
"PW48
PWdge
PWs1
PW53
PW35
PW61

- PW62
PWo4

PW72*

Pwsae

PWi7s
PW84

- PW89
PWa2*

PW34B
PW340

" PW48

PW83
PWo0*

PWIS*
PW1e*
Pwose
PW25*
PW29
PW35C?
P“ 358
PW ’6A
PW350*
PW54*
PW56%
PW70*

Pwzo* -

PW34D
PWis5*
PW47
PWS7*

PW40-
PW52*

PW43*
PW43

F. J. Camm’s A.C. Superhet 4 ..
P, J. Cainm’s Universal £4 Super-

het 4 .. s
“ Qualitone * Umversa.l I‘our os

PW5I

PW60
PW73*

Four-valve : Double-sided Blueprmt 1s, 6d,

Push Button 4, Battery Mo
Push Button 4, A.C. Mains

odel } -  PWO5*

 SHORT-WAVE SETS, -Battery Operated.

One-~valve : Blueprint, 1s, )

Simple 8. W. One-valver ., . ..

Two-valve : Blueprints, 18, each.

Midget Short-wave Two (D, Pen)

The * Fleet” bhort-wave Two
(D (HF Pen), Pen)

. Three-valve : Blueprints, .I's each

Dxpenmenter 8§ Short-wave Three
(SG, D, Pow) ..

“The Prefect 3(®»,2LF (RC a,nda

Trans)) ..
The Ba,nd-Spread BW. Three
(HF Pen, D (Pen), Pen) s
PORTABLES
Theee-valve : Blueprints, 1s. each,
F. J. Camm's ELF Three-valve
Portable (HF Pen, D, Pen) ..
Parvo Flyweight Midget Portable
(3G, D, Pen) .. L ee .
Four-valve Blueprint, Il
“Imp” Portable 4 (D LF LF
(Pen)) .. . . -

MISCELLAHEOUS
Bluepring, 1s.
8. W. Convertev-Adt.pfer (1 valve)

-

" e

Pwssg*
PW38At
PWoL*.

PW30A® -

‘PWE3*
Pwese

PWES
PWTIe

PWage

PW4SA™

AMATEUR WIRELESS AND WIRELESS

MAGAZINE
CRYSTAL SETS.
Blueprints, 6d. each.
Four-station Crystal Set .. , ..
1934 Crystal Set .. .- e
150-mile Crystal Set - o

p—
S
a——

AW427
AWd444
AW 450*

. STRAIGET SETS. Battery Operated.

One-valve : Blueprint, Is,
B.B.C. Special One-valver .o
Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans)..
Full-volumie Two (8G det. Pen)..
A Modern Twec-valver ..
Three-ralve : Blueprints, ls. each.\\
£5 58. 8.6. 3 (8G, D, Trans) .
Lucerne Ranger (3G, D, Trans), .
£5 58. Three De Luxe Version
(3G, D, Trans) .
Transportab}e Three (SG B Pm)
Simple-Tune Three (8G, D Pen)
Economy Pentode Three (SG b,
Pen)
WM (19‘34 Standard Three
(8G, D Pen)) -
£3 88. Three (36, D Trans) .
1935 £6 6s. Battery Three (8@,
D, Pen) . e
PTP Three (Pen, D Pen) e
Certainty Three (%G D, Pen) .
Minitube Three (SG, D, Transg) ..
All-wave Winning Fhree (SG, D,
Pen)

- Four-valve : Blueprinis, is. 64d. each,

658. Four (SG D, RC. Trans)

* Self-contained Four (SG, D, LF,

ClL.B)Y . ..
Lucerne Straight Four (SG D,
LF, Trans) .
£5 58. Battery Fom' (HF, D QLF)
The H.K. Four (3¢, SG, D, Pen)
The Auto Straight Four (Hl' Pen,
HF, Pen, DDT, Pen) .. ..
Five-valve : Blueprints, 1s. 6d. each, -
Super~quah’ty Five (2 HF, D, RQ,
“Traps) ..
Clags B Quadradyne @ SG D, LF

Class B)
New Class B Five (2 SG D LF
Clm B) ! .- 1'-0 e .

Maing Operated,

Two-valve : Blaeprints, 1s. each.
Consoe'ectﬂc Two (D, Pen) A.C. .
Economy A.C. Two (D, Trans) 4.0,
Phree-valve : Biueprints, 1s. each,
IHome Lover's New All-Electrio
Three (SG, D, Trans) A.C. ,, .
Mantovani A.C. Three (H ¥. Pen,
D, Pen) .
£15 158, 1936 AC. Rad:ogram .
(HF, D, Pen) R

Four-valve : Bluep‘rihts 1s. Gd each.

All Metal Four (2 8G, D, Pen) ..
Harris’ Jubilee Radiogram (HF,
PenD LF, P) LR . L 2

Forrr bt

P

ik

1

NEN

IRERE

AW387

AW388
AW392
WM409*

AW4122"

AW422°

AW4n5
WH27E
WM327

WM337

WM351
WMS54

WM3TL
WM389
WM293

- WRL396%

WM 400
AW370

. WM3slL
WM350 |

WM 3s1*
WM384

WM404*
WM320
WM344
WM340-

AW403
WM28G

T AWS383*

WM374
Wmﬂ
WM029
WM388

size.© The issyes

with the blueprint.

Thus -P.W. refers

(stamps  evér 6d.

Dept., George™ Newnes,

W.C.2,

Ltd.

SPECIAL NOTICE .

THESE blueprints are drawn -

containing
descriptions of these sets are now out
~ F of print, but an asterisk beside the
» § blueprint number denotes that con-
Structional details are avaﬂable free

full

The index letters which precedse.the o
Blueprint Number_ indicates the per- :

iodical in which the description appears:
to PRACTICAL
WIR.ELESS AW. to Amateur Wzreless /
W.M. to Wireless Magazine. ; N
- Send (preferably) a postal order to
cover the cost of the Blueprint
unacceptable) to
- PRACTICAL _WIRELESS Blu%prmt
Tower
House, Southampton Street Stxand

SUPERHETS

Battety Sets : Bluepnnts, ls 6(1 each,

*Varsity Fom‘ e L ee
The Reqaest A¥-Waver .. .

Mams Sets : Blucprints, 1s. each,
Heptode Super Three A.C. -

* : PORTABLES

Four-valve : Blueprints, 1s, 64, each,

Holiday Portable (SG, D, L¥,
Class B)

Family Portable (HI‘ D RO
Trans) ..

Tyers Portable (SG;D 2 Trans)

SHORT-WAVE SETS,
One-valve : Blueprints, Is. each.
5.W, One-valver for America ..

.~ Roma Short-Waver .o -

Two-valve : Blueprints, 1s. each.

Ultra-short Battery Twe (SG, det |

Pen)

Home-made Coﬂ Two (D, Pen) .."

Three-valve : Blueprints, 1s. each,

Experimenter's 5-metre Set (D S

Tranps, Super-regen) .. -
The Carrier Short-waver (SG,
D P ) .- .o .- -

Battery

L

—-—

WNM395¢
WM40T

WM350*
AW?2

AW
WM367

Operated

ot
———

*

Feur-valve : Blueprints, 19, 6&, each,

A.W,. Short-wave World-beater
. (HF, Pen, D, RC, Trans) .e
8tandard Four-valver Short-waver

(3G, D, L¥, P) .. .o -

Superhet : Blueprint, 13, 64,
Sxmpiiﬁed Short-wave Super ..

Mains Operated

Two-valve : Blueprints, 1s. each.
Two-valve Mains Short-waver (D,
P erl? A.C. : ve e [

Three-valve : Blueprints, 1ls.
Emigrator (8G, D, Pen) A.Qy oo

Four-valve : Blueprinis, 1s, 6d.
Standard Four-valve A.C. Short«
waver (SG, D, RC, Trans) ..

MISCELLANEOUS

8. Xi One-valve Converter (Price
)
Enthusiast Power Amphﬁer {1 /6)
L%?g;ers §-watt A.C. Ampliﬁer
Radio Unit (2v.) for WM392 (1/-).
largs Eleetrogram battery ame
plifier (1/-) cren
De Lauxe Loncert "AC, Ehuuou
__gram (1/-) .
l%(vlvj Style Short-wave Adapter

Sv{aorwvavc Adapter (1 /-) e

-B. {1 /D) .L.C. Short*wave Convertu
Wilson Tone Master (1)) v

The W.M. A.C. Short-wave Con=
verter (1/-) - oe o -
-~ .

1

1

i

—

AW420%
AW 452

WM402°
AW420

AW438
WM3%0

AW436
WM3Ss3e .

WwM397*

AW453Y

WM352

WA391® ’ .

AW329
WM387*

WM352*
WM398* -

WM399,
WM403*

WM388
AW456

WM405*
Wh408

WM408Y

m-.u-——ll_~—_-_---P

ADVICE
BUREAU

!FREE

. 6th,
1 Queries and Hints,

!
I PRACTICAL WIRELESS, MARCH, 1944 I
e i

GOUPONI,
This coupon is available .until March )
1944, and must accompany all j

, Al a}mhcatmn% re:poottng Advertising in this Publication shduld be ‘addressed to the ADVFRTISEMENT DIRECTOR

GEORGE NEWNES, LTD., Tower House, Southampton Street, &

L4

trand London W C 2.

.Telephone.. Temple Bair 4263,



HAVE 10U HAD YOUR COPY 0 “ENGIEERNG OPPORTUNTES

to Engineering anxisus to hold your position in the more dlfﬁcult days of peace—you must
read this highly informative guide.to the best paid Engineering posts.

[N

The Handbook contains among “other intensely interesting matier, particulars of BSc.,
AMICE., AMILMechE," AMLEE,, AMIAE., AMIPE., A.M.BritL.RE,
CITY & GUILDS CIVIL SERVICE and other important Engineering Examinations,
outlines courses in all branches - of 'CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION
ENGINEERING, DRAUGHTSMANSHIP GOVERNMENT @EMPLOYMENT,
BUILDING (the great after-war career), RAF MATHEMATICS MATRI&.U-
LATION, etc., and explams the unique advantages of our Employment Department

If you are earning less than £10 a week you cannot aﬂor& to miss reading “ ENGINEERING.
OPPORTUNITIES ” ; it tells you everything you want to know to make your future secure
‘and describes many chances you are now missing. In your own. interest we a&vxse voy to

» l;vnte for your copy of this enhghtenmg guide to well-paid posts NOW — FREE and thhou*
obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

409, SHAKESPEARE HOUS_E, 17, 18 & 19, STRATFORD PLACE LONDGN Ww.l.

WE DEFINITELY GUARANTEE *NO PASS —NO FEE’

e . J-t
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