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Let us intreduce you to genuine,
honest spare-time work in the
: : = =
comfort of your home af which _
) o
men and women to-day are 3
® d‘ﬁ . |'
making handsome profits regu- |
larly—week in and week out. Zp. ‘_ ,:
The wonderful part of it is L ettt £4 |
that you need not have the Many People /JKE YOU Eave
L) X TS e a — ] ]
- sagntest previous. experiencs gy C
= . ; ; - ; ?
or techuical knowledge, Doubled ¥ 5@@‘@; gﬁﬁf@@ﬁ@éﬁ 1
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i ‘ C DD _ a resses, most of which you can
TR&BETEQ ‘ g%@ ﬁﬁ,@ g‘?@g@ make yourself at trifling cost.
Dear Sir— - Marshfield, Wills. b i  Your profits are only limited b
I write as a retired Minisicr, and I can I . ¥ £ g0
00)1552’[71;{01!&[}) say that in a fairly long life, Eﬂﬁm@ fihe am?uﬂt of time you choose to
during which I Fave come in confact wiih - ¥ evote to the work,
several  hobbies  and  home - employnent . . . [
schemes, I have found nolhing which “offcrs You can commence on your Kitchen £5 N T‘%}?‘ 'E
S0 wany advantages, bolh from ar interesling Table, in a spare room, or out- @&ﬁ W% EQh{
ind nerativ it of wicw, as your i :
proposiiodors” 7 S 00 200 house. The worlk s cléan, safe, 5> Hours a Day ! |
The fact that I have never had to ash pleasam,, and quite Slmpleo It is | pear Sz/’s._—' Leichwoorth, Ierts. ‘
you a sinele question i consiection: with the the making of our Patented Wireless amI “”” zfy"lfl?"‘g {0 /1[[ you know /’0“'?“’11 I
work ts sufficient | Batteries. The demand for Wireless y({m,ﬁ}?;%fljgff l;‘a”l':”’fg anufacturing of
ﬁl:OOf o( the ease Batterics runs into MILLIONS. I started 15 montis ago with 3o0s. woith .
with whiich T have ) of chemicals” | -
leariied 10 make You can make anything up to made f4 yis, 1. =
your balterics. £300 a year this self-same way., ﬁigﬁt :\{(I,i?k/\\/zg {;:1;

vfﬁjgimq{w] t/L’m’/ Think what you could do with all I jww 7 have a
only say ihat ihe ] those extra £s. :1/:?([1}\ :]/(zllcjftffzrlra/é;
very  furst batlein Plant value

R £

I nade I sold to We G@ARANTEE you groft |« f‘/-fo},w cheini
a chemist in Bath. 3 x s R S
who ~wrole fo; | and, if necessary, we will take | cals I buy in bulk,
i ) . P S0 that 1 ean
ij another as soon | sufficient of yeur output off your ok en

as the first was . + o . ot Make as much

run dowis, and (s havds 1o ensure it, pLOVIdCd Only as 200 percent.
still . yegular | that your work comes up to the | Jror———
cusloner, il ined s jard £ q S
o . . €asuy attaine tandard of efficien
By judicious buving vaw maicrial {le J - ¥ o g fiici .Cy These iast
cost can be gol dowit fo-1d. per coll, for the] ~—Wwe continue your training FREE five weeks’
standard size, when lhe :;']10!(5[1_/6 market as [Qng as requwed. business has E. W. EDWARDS. e
can be cnlered wfo without fear 1 spitc of ———— . R
the fierce compelition. I myself haie made The market is unlimited. It is 5 | Brought me in £25 715, 6d, working 1 §
for a firm of wholeselers and have never had GOOD HONEST BUSINESS 5 hours a day.
r P -5 e Ak Al

a single complaint, L feel thut these eveellent 4 ;
ule . . . . veellent vesults are due
' Once androduced, the efficiciicy of vour | which will help you to become YOUL | o the kind assistance you have howh o o

:bu{[@; les resulls in repeal orders and recon- own ‘ Master.” Start now. all times. (Sedy )7 qp. EDWARDS.
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Sir,—Please send me at once, and FREE, full details as to how B
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Selectivity and quality combined
in this receiver.

Super Selectivity is vitally necessary
under present-day broadcasting con-
ditions. This is achieved with the
Colvern TD Screened Coil.

Four Alternative Tappings are provided.
They are arranged as sockets with a
wander plug, giving varying degrees of
selectivity, The first two tappings give
aerial couplings similar to those
normally employed but with greatly
increased selectivity. Nos. 4 and 5 give
a high degree of sclectivity with weak
aerial coupling, suitable for wuse in a

swamp area. PRICE
There is no break through J

on the long wave band L9
from B.B.C. stations. EACH

IDEAL FOR Q.P.P.¥

A neat cylinder, taking less spacc than the
average 40-amp. hour accumulator—yet giving
you 8o amp. hours ! You will find that capacity
of this sort is essential for trouble-free Q.P.P.—
that is why designers are specifying Block,”
“The “Block” Accumulator is plate-less—it
eliminates the lead grid, the great weakness of
modern accumulators that wastes so much weight
and space. The new accumulator Is extra-
ordinarily durable, too. Coloured bakelite case,
Ask your dealer.

80 o 116

Plate-tess Accumulators
BLOCK BATTERIES LTD.. ABBEY ROAD,, BARKING, TEL. GRA 3346

Send for the Colvern
circuit booklet, RL 10.

Gas

MAWNEYS RD., ROMFORD,
ESSEX.

LONDON .WHOLESALE DEPOT:
150, KINGS CROSS ROAD; W.C.i.

e i
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| COMPLETE IN
f CABINET WIiTH ,
i LOUDSPEAKER &S |
{ o~ Il pown and twetve I
orlhely poyments of 10

THE ONLY KIT YOU CAN BUILD YOURSELE
EMPLOYING METALLISED SG. HIGH-MU DETECTOR
AND ECONOMY POWER PENTODE VALVES

NEVER before was there such a set within the reach of the home constructor. Never before such

power from a battery set. Neve:'"Before so many enthusiastic letters from constructors or so
much talk about any radio set as this Lissen “Skyscraper” Kit has elicited. 50—60—70 Ioud.speaker
stations—everybody whé builds a Skyscraper * gets results like that! Lissen have published a
1/~ Constructional Chart, giving the most detailed instructions ever prioted for the building of
a wireless aet, - You can’t 80 wrong--every part, every wivre, every terminal is identifed by photo~
graphs. Everybody, without any technjcal knowledge or skill, can safely and with COMPLETE
CERTAINTY OF SUCCESS undeytake to build this most modern of radio rectivers from the
instructions given and the parts Lissen have supplied.

This new Lissen “ SKYSCRAPER ”* Kit Set ts the only one on the market that you can build yourself
emplazing a Metallised Screened Gyid Valve, High Mua Detector and Economy Power Pentode.

' round these three valves Lissen have designed a homs constructor’s kit the €qual
of which there has never been before. Why be satisfied with whispering
foreign stations when you can BUILD WITH YOUR OWN HANDS this Lissen
“-SKYSCRAPER” that will bring in Joudly and clearly distant stations in a
profusion that will add largely to your enjoyment of radio ?

ours for

To-day yeu can buy the LISSEN " SKYSCRAPER " KIT oo Gradual Payment Terms.
“ Skyscraper ’ Chassis Kit, comw “ Skyscraper ’’ Kit complete with Walnut
plete with Valves, CASH PRICE, Cabinet and in-built Loud-speaker as
89/6. Or 8/6 down and twelve illustrated, £8 5s. cash. Or 11/6 down
monthly payments of 7/6, and twelve monthly payments of 10/6.

You can get the Lissen “ Skyscraper ** Chart
FREE from any radio. deale, or by posting
the COUPON on left direct to factory.

To Lissen, Lid., Pablicity
SOUFON Dept., Beleworth, iddlesex,
Please send me FREE copy of gour I/~ Skyscraper Chart.

Name oveaoe e on

R e e e e

Address cuvinesyenminn reon L

PR4I. ...
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International Broadeasts
OF all the European countrics Germany
is probably the one which has shown
most initiative in the development of inter-
changed programmes with other continental
and cxtra-Kuropean States. During 1932
the Reichsfunk broadeast 280 wircless
entertainments for the benefit of foreign
listeners, and in the same period, relayed
250 programmes from foreign transmitters.
These figures include the regular weckly
[eatures exchanged with the United States
of America. -

Two More Finnish High Power Stations
}’IT js reported that to cnsurc a bettor
reception of the Helsinki programmes
in Finland, the power of the Viipuri (Viborg)
transmitter is to be increased from 10 to 40
Lilowatts, and that a 10 kilowatt relay
station is to be instailed at Ouln (Uleaborg).
Up to the present, the latter station situated
on the borders of the Gulf of Bothnia has
relayed the capital on 690 metres (434.7 ke/s)
witha 1.5 kW transmitter. With the advent
of larger stations, it is possible that some of
the smaller relays such as Pictarsaari
(Jakobstad), or Pori (Bjorncborg) may be
dismantled.

Altered Wavelengths of Short-wave Stations
ITH the increase in number and power
of transmitters in certain portions
of the short-wave broadcasting band, sone
transmissions have been severcly hetero-
dyned. In order to alleviate this trouble
Fome 2RO is now carrying out some of its
broadeasts on 48.2 m. (6,220 ke/s) instead of
the 25.4 ni. channel. Skamleback (Denmarls)
during the past week or so has also tem-
porarily moved from 31.5 m. to 494 m.
(6,073 ke/s), and on this new wavelength
,provides very powerful signals. The station
may be easily identified by its musical box
interval signal; it is that of Copenhagen
{rom which the programmes arc relayed.
As most readers arc aware a simultancous
broadcast is carried out throngh the Kalund-
borg high-power station on 1,153.8 m.

Sponsored -Publicity Concerts

FT'HE number of stations in Turope
which have adopted this 1ncthod for

.supplementing their income is daily growing

Jdavger. In addition to- such stations as

Radio Paris, Toulouse, Iécamp (Radio

Normandie), Athlone (L1%.8.), and Bjubljana,

FLESS CONSTRUCTOR'S ENCYCLOPFEDIA-NOW ! SEE BELOW !

EDITOR:
No. 26 || F. & CAMM
Technical Staff :
H. 1. Barton Chapple,Wh.Sch., B.Sc. (Hons.), A.M.1E.E.

=

Frank Preston, F.R.A,W. J. Del

listeners may now hear an English mausical
transmission from San Scbastian (FAJS)
Spain on 456 metres, after midpight on the
conclusion- of the ordinary programimes.
The call and details of the entertaimment
are given out in the English language by a
woman announcer. -
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will appear in next aveek’s
“PRACTICAL WIRELESS,”
- on sale
Wednesday, March 22nd.

Will readers who are qualifying for
this Presentation Encyclopzdia affix
the last Gift Stamp to their Subscription
Voucher, and forward the completed
Voucher in accordance with the instruc-
tions thereon, at once? .

PLEASE DON’T DELAY
There will be an enormous number of
volumes to handle, and it - will take
some little time to get them all out. All
applications will be treated in strict
rotation. If youdo not receive your vol-
ume within 14 days of posting your
application-—notify by post-card givin

NOTE: Carefully read instructions on
your Subscription Voucherand r..ake surc
it is properly filled in before forwarding. '

YOUR LAST GIFT STAMP|
APPEARS ‘NEXT WEEK
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Television In Ifaly . )
—OLLOWING o scries of experiments,
' short-wave _transmitters arc to be

erected shortly hoth at Rome and Turin
in order to asccrtain the useful area of
telephony and television broadcasts on the
higher frequencics. Several channels rang-
ing from 3 to 7 mectres are to be tried out.

Proposed High Power Station on French Coast
CCORDING to o Paris newspaper the
popularity of . Radio. Normandie
(Fécamp) has .rceently grown fto such an
extent that its owner scriously contemplates
the purchasc of a 60 kilowatt transmitter
to bo installed © somewherc on the coast of
Normandy.” Ail cfforts, however, would
be made to scenre 9. more favourable wave-
length, namely. onc less liable to inter-
forence by the local coastal morse stations.

State, Ownership of Norway’s Broadeasters
AS a result of a vote in the Oslo

Storting (Chamber of Deputies) the
Norwegian Government is taking over the
existing broadcasting companies from July 1,
and will carry out a new plan which calls
for a nctwork of some forty-three trans-
mitters. The complete reorganisation will
be . carried out iu three distinet periods,
covering the next two years. The first
step to be taken is the installation of a new
10 kW. transmitter at PBergen, and the
fransfer of the present plant to Stavanget
or Haugesund.  Trondheim may ‘also be
allotted a high-power station, and a gencral
change-over will be- carried oub in respect
to the smaller relays. In the sccond and
third stages of the schéme small transmitters
to take the Oslo programme will be opened
at Arendal, Farsund, Kristiansand, Narvik,
Tgersund, Floro, Nordfjordeid, Maaloy,
Mo, Kragero, Steinkjer, Svolvaer, Vaagaa
and Sogndal. Most of these will work
on a common wavclength.

When Vienna Closes Down .
U Austrian broadcasting authorities
have decreed that at the cnd of the
evening transmission the Vienna studio
shall regularly close down with the playing
of the National Anthem. In future you will
hear the announcer’s call: Hallo! Hallo!
Hier Radio Wien. 1Wir Schliessen mit der
Oeslerreichischen  DBundeshymme (We  end
our broadcast with the Austvian Anthem).
and it will be followed by the melody of

Haydn's Hymn to the Emperor. a 2
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ROUND 72 WORLD of WIRELESS (Continsed)

More Relays for Hungary ‘ I e s ot acmie | g | equipment and to constant variation

HI small relay station installed at Pecs, | { INTERESTING and TOPICAL i 1in volume they have usually only been
formerly Funfkirchen, broadcasts the i -PARAGRAPHS g playable when the engine is shut off.

Budapest programme daily from 3.45 until T L O 010D e G 15 YD o181 D54 0 D In the new Transitone, it is claimed,

11 pm. G.M.T,, on 210 metres. The BUSH FIRE WARNINGS FROM THE AIR these difficulties are overcome.
power is only 1} kilowatts, but its s i NG Special methods of inculation
signals have already been heard in $ * suppress electrical and engine noises,
many parts of Europe. and volume is automatically
i oontrolled.

France’s Ambitious Broadeasting
Scheme
IN view of the forthcoming Lucerne
conference, at which wavelengths
are to be re-allocated to European
transmitters, most continental coun-
tries have already formulated their
claims based either on existing sys-
tems or on plans to be carried out in
the near future. If the Ferrié scheme
matures in France that country, with
an aggregate power of 828 kilowatts
(aerial), will jump from a much lower
position to the top of the list, now
headed by Russia. The plan pro-
vides, in addition to the stations
already in operation, for ‘a further
chain of nine stations with' powers
varying from 60 to 120 kilowatts.
Paris PTT, as the “ key ”* of the net-
work, is to be endowed with a 120 |
k\W. transmitter to be erceted in
the Chevreuse Valley, at some dis.
tance from the capital; Toulouse-
Pyrenees (120 kW.); Rennes-Thouries. |
(120 kW.); Lyon-la-Doua (90 kKW.) ;
Limoges and Bordeaux-Lafayétte (60
kW.); Nice-La Brague (60 kW) ;
Marseilles-Realtor (60 kW.), and
Lille-Camphin (60 kW). The cost of
these installations is computed at

Cinema Organist for Empire Broad-
cast

AROLD RAMSAY, the “Flying
Organist ” who plays the won-
derful organ at The Granada Cinema,
Tooting, was recently honoured by
being “selected to do an Empire
broadcast. This took place actually
from the Granada, Tooting, at 1 a.m.,
on the morning of March 3rd, and
was broadcast all over the Canadian
zone. Mr. Ramsay wasa very suitable
sclection, apart from his abilities as
an organist. His youth was spent in
Canada, where he received his musical
education, taking his degree at the
McGill University. He started his
career in Canada, and was one of
the first broadcasters there. Mr.
Ramsay played a programme ranging
from jazz to the classics, and also
rendered a special item, “ The Maple
g Leaf For Ever,” variations on the
Canadian anthem which he arrangec
himself. Amongst his listeners were
his old father and mother, who stilf
live in Canada.

Gracie Fields Presses Her Own Record

roughly 100,000 francs, and the same _ N Tuesday, February 14th,
amount would be earmarked in the ey Gracie Fields, England’s great-

L b An aerial bash fire patrol has been formed in Victoria, Az;st?u!;:a. 1o assi:t in 7=rd|B B v
Budget to run the system. Tt has combaling the bush-fire menace. The scheme pbrovides for forest afficers in tim- est comedienne, enjoyed one of the

glOt yet been dehmtely decided what ‘bered country being cquipped with wireless receivers. By the aid of the wireless grea’t?St' ‘days of . hGI‘ life. In t‘h_e
i3 to become of such stations as the aerial patrol notifies the nearest forest cfficer immediately there is an outbreck morning 'she visited = the His
Radio-Paris, Poste-Parisien and, in of fire, and he is thus enabled 1o summon 'all available aid in a short time. Our Master’s. Voice ” factories af Hayes

. 4 Y ? photo shows : A forest officer in, Victoria, complete with wireless equipment, 5 ’
partwu]ar, the new Racho-I.‘oulouse receiving instruclions from a 'plane overhead. Bhd(ﬂeSCX, to press her own four

millionth record. After she had been

transmitter at St. Agnan, to which
the State has not yet granted a licence received by the Manager of the Record Fac-
y :
to broadcast. tory, she was conducted to the press on
| which her latest record to be released by
Franee and British Made Sets H.M.V.in March—* Play, Fiddle, Play” and
3 . . M o o
CCOR]_)ING to a veport in the Journal : Problem Ko, 286. . goblong, 1&df3,t 1‘1‘8 1‘? ?&ff ) W ’flsl being pres-
Officiel, the importation of British Abrahams made up a portable receiver, and sed by one of the workers, S pressman
wireless sets into France is prohibited until used a small attache case for the containing rolled up into asoft ball the warm record ma-
- : Tt 35 nod box. The frame aerial was built in the Jid, terial for the four millionth disc. Gracie step-
further notice, b 13 pointed out that the and this measured 15in. by 12in, A total of § ed forward, placed the labels on the top and
quota for the period ended March 31 has sixteen turns covered the normal wave-band, i | P T, } " D a:
already been reached so great has been the and gave very good results. Owing to she i botton} matrices (the metal dies on which
1 d £ ircles 0 B (0 = k fact that the accumulator was rather small, 3 her voice and music are engraved), put the
aemand Tor wircless sets bearing the mar he decided to build the receiver into s Irger ball of d ial in th t f th
“ Made in England.” case so that larger batterics could be used, § | Pall of record material in the centre of the
He accordingly chose a small suitcase roughly . press and.brought the t“fo faces together.
¢ the Wheel gouble th]e tslzt% o the1 fO}‘mglrl one. He 5.0 She turned a lever to the right, and after
i ramework to sougly in e hd, wound on ] . o ] 3 v
erelTess a e ee. . . . the sixteen turns, but when he tried it out he the . steam ha-d automamcauy circulated
Al\ entirely new built-in radio set which found that he could not receive the London { behind the faces of tl‘le matrices, followed
will enable motorists to enjoy pro- National station on the tuning dial, Why ? by cold water, she lifted the top of the
grammes whilst actually driving was gg;}eeectboog‘(ju‘ﬁgnge awarded for the firs three ;| press and withdrew the black, shining dise,
pened. Address  your N 5 il . 2
announced recently.  These sets are a envelopes Problem No. 26, The Editor, which was the four mil onth impression of
standard extra on many makes of American Praomicar WIRELESS, Geo. Newnes Lid., | her voice. It is interesting to note that
cars, and are widely used in an adapted o ey hampton Strcet, Strand, and post if the four million records were weighed
L A ater than March 20th, Do . d m29 e
form by the American police. ) not enclose any other correspondence with together, they would total 732 tons, and if
They are .entflrely un%l;ltmsw,el g},nﬁi cffike : your solution. ) g the;tfhweléi piled 1flac,lc‘e to’hfaclei pnh ttol% é)f c_)lne
up no room in the car. e aerial is en | Feemsm R I e e '} @nother they would reach a height of 6 miles
in the roof; a dry high-tension battery SOLUTION. T0 PROBLEM NO, 25 551 yards—higher than the highest moun-
is fitted under the driver’s seat, and both | A screen grid valve is of very high impedance, and | tain in the world. '
the receiver and the moving-coil loud. ggg‘éggg’nbmquif‘zh‘e‘ {"’%k:lr’;,ngfglfr“ffe0‘}111);‘1(3;31‘(1};};‘?1% : . .
speaker are placed under the scuttle. All 30,000-ohm anode resistance in the detéetor anode | The New West Regional Station
that can be scen of the set is a neat illu- <§irculit,tvlle valve did not function efficiently, Simpson ORK on this- B.B.C. transmitter ig
minated tuning plate fitted with a lock and | $hould have used at least 100,000 obams in place of the well 4y to schedule - time and it
=4 . 80,000-chm resistance which was originally specified, | . it . 3
key beneath the steering wheel. The following three readers received Looks in | i8 hoped to carry out tests in the course
Built-in radis sets of various types have Conm?ct,lon,]‘;ﬁt_fl FProblem No. 24, of next month: If the enginecrs aro
been tried out beforegin this country ; but, A Nei e Pea}ﬂso%efsrgfeefé Ié}qf}t}gg“%é;’g’ satisfied with results experimental trans-
o 2 3 - s L3 > s o > e Je . R v
owing to the noises generated by the elec. Keighley, Yorks, K. L. Davy, 94, Queens Gate, S,W.7. | missions for listeners will be made in April

T AU IR B 7% TN T, =3 i
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A Brief Discussion of the Principles Involved in the New Type of Rectifier :

By BARTON CHAPPLE,
can trace a very interesting cyéle of :

N . Wh.Sch., B.Sc.
events which brings s back to some

of the carly types of apparatus. or at least | most &
prototypes of _ these, although .at first
glance the components in question may be | ¢o “the transinuta-
looked upon -as obsolete. A typical | tion of wmetals by
.example is found in the case of tuning | the alchemist
“coils which I dealt with quite recently in | whereby he hoped
these columns. Originally we had the i o change other
Jarge single, Jayer inductances, followed by | metals “into  gold
vapid developments  during which many | and also discover
ingenious: arrangewments were adopted to | the elixir of 5
yeduce- self capacity and inhevent losses,'| fife. - Weave .
and yet make the-inductance in a corapact |all- familiar’
form. There is a tendeney now to revert 4 ywith the use
to the single layer type wheneéver possible.

FREQUENTLY in wireless matters we

parallel
with' that relating

of the single )
2 or double anode valve
Valve and Metal Rectifiers . }as a rectifier when it
T am reminded of this and cimilar | is  desired to work wireless ap-
examples by garnering sorae details of | paratus  from the ‘alternating  current
what the lay . . - T
Press have
been  pleased
“to  dub the
eold” vahve.
Is this -
another case
o f coherer,
crystal,bright
emitter valve,
dull  emitter
.valve and
ceold  valve?
STt is my in-
tention short-
Iy to deal’
with this
- uestion « of . :
vectiication = . , .

in its many ! N ) :

forms, but at  Fig 4 —Samples of four types of the new cold valve or Westector units.
the mioment
1 want first of all to furnish tea-
ders with the only .
Cavailable  details
¢ onceern- s
ing  this @
coldvalve @8
develop-
went. To §
the radio §

climinator built up for this

this type is illustrated in Fig. 1.

Rectifier Action

The valve action depends on
the emission of clectrons  from
a  heated

mains. and an example of an |

purpose and using a valve of

Fig. l.—An example of @ powerful mains

- eliminator which makes use of the valve for

vectifying the applied A.C

first valve rectifier another form of rectifier
has come into popular use. T rvefer here to
what is known as the Westinghouse Metal
Rectifier. Ithagmany advantages amongst
which may be mentioned that there are no
moving patts requiring maintenance and, in
addition, the unit is rcasonably compact.
fogsentially it is an clectronic device de-
pending for its operation on electronic action
ata permanent junction between coppetr and
copper oxide. No chemical action takes
place during the process of reetification
and, moreover, it bas quite 2 high efficiency,
something of the order of between 50 per
cent, and 60 per cent.

The construction of the unit is shown
diagrammatically in Fig. 2. cvery unit
being assermabled on steel bolts with the
number of diges in sevies and parallel
connections varied to suit the voltage and
current output required. This yectifier
is virtually a cold clectronic valve and
| depends for its action as a vectifier on the

en g ineer {il;ﬁn{}en‘?, - +~ Assembly Holt
thedream WLOLMOTE 2 o reticar

of a cold
ralve has

than the
had - al- .

recent date Representation

Spacer

/nswiating
washer
A/

T

\h‘m‘\f.\. '.

I : ‘
Gggrmg S W IEL 1) | S
: , 7

— p(ga%gnﬁuﬁgggnzedl C ?pper Hasher
B ) eco wieH One d& e
-~ Fig. 3.—A combined amplifier Fig. 2. - The e Oxidise

and A.C. mains eliminalor method of con- /nsuﬁ]a_ted .

employing the Westinghouse melal rectifier. struciion'of the © Wesleclor.- Bushing
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of the diode

O
e circuit in which

&

the positions of
the rectifier and
Treservoir con-
densers are in-
terchanged.
Turning + o
Fig. 6 the rea-
der can see the
slight modifi-
cations intro-
duced when full
wave rectifica-
tion is em-
ployed by using

TORVC —ﬂnmj

Fig. 5—A simple method of using a Westector.

fact that the ratio of the resistance from
copper to oxide coating is very high com-
pared with the resistance from oxide
coating to copper. The ratio between
these two resistances is of the order of one
thousand, and an example of a combined
amplifier and A.C. mains eliminator em-
ploying this particular form of rectifier is

the centre tap.
In these super-
heterodyne ar-
rangemaents it
is essential to
cnsure that the preceding transformer
coupling has & ratio matching the
impedance of the preceding valve to
that of the Westector. In the cases of
Figs. 5 and 6 the ratios should
be 1.5 to 1 and 2 to 1 respectively when
used in conjunction with low impedance
type screen grid valves and the units

——

The makers suggest, however, that a more
desirable form of automatic volume control
is provided by the scheme shown in skeleton
form in the diagram, Fig. 7.

Types and Ratings

According to data issued by the manu-
facturers the table included here gives the
details concerning the types and ratings
of the four models illustrated in Fig. 4.,

Type.  Circuit. Max. Input Mazx.
Volts. Current.
W.4  Half Wave 24 volts peak 0.25 mA.
W.6  Half Wave 36 volts peak 0.25 mA.
W.24 Full Wave 24 volts peak 0.5 mA.,
each side of
centre tap.
W.26 Full Wave 36 volts peak 0.5 m.A

each side of
centre tap.
No Reaction

This is an interesting feature, but, on the
other hand, the man who normally uses his
reaction control almost to destruction in-
stead of operating each valve stage efliciently
and resorting to reaction on occasions, may
loolz on the absence of amplification and ro-
action control with a cold valve ag something
of a mixed blessing. This point can, how-
ever, be offset by an appreciation of the truly
: «, straight line detector

shown in TFig. 3.

A Natural Corollary )
For some time now it has seemed

00000

HEC

o natural corollary to expect this
heavy duty rectifier to i

be the advance guard of
a specially developed
type which could find
application in high fre-

quency circuits quite
apart from those used
in  measuring instru-
ments. Certain advance
information now to hand
confirms this, for an

characteristics  offered
by a Westector and a
realization of its value in
handling really large in-
put signal volts (see
table) coupled with the
reminder that the reac-
tion and amplification
efficiency can very easily
be made good by the
addition of a second
stage of bigh-frequency
in lreu of the single stage
which has had such a

HT+

v

g opular appeal for a

announcement has been ﬁ)npg tjme.lp
made that the Westing- In conclusion one
house Brake and Saxby other point must be
Signal Co., Ltd-, have : G = mentioned in connection
producefl W h&ft the;{ .o00/ %/f‘d_ with these units as this
hayte termed Westector ToAYC ’ £ac has an important bear-
B Fig. 6.~Full wave rectification in a superhet circuit by means of the Westecior. ing on design. Due to
First of all, the 8 i ) . the remaining self capa-
makers state that the main use of | shown and working at 100 to 150 kilocycles. | city the damping introduced at radio

these Westectors is as a second detector
stage in a superheterodyne receiver,
and as such will provide half or full
wave rectification depending on the
circult used. A point of very special
importance which needs to be stressed
arises from the fact that no heater current
is required with this component (hence
the term cold wvalve) and, furthermore,
no anode’ current is needed, and this in
itself disposes of the usual necessity for the
very adequate smoothing which has to be
incorporated when consideration is given

to the normal type of detector valve anode
supply with mains driven scts. )

Samples and Circuits )

Samples of these new components are
given in the photographic illustration,
Fig. 4, four scparate types being shown,
ramely W. 4, W. 6, W. 24, and W. 26, They
@re quite small and light, but look very
vobust and will certainly take up buy little
space in the normal wireless receiver.

Arising from the fact that no heater circuit |

has to be supplied, and in consequence
there is no self capacity between the
negative end of the rectifier and earth, it

is possible to employ the normal half wave
circuit, such as that shown in Fig. 5. instead

Automatie Volume Control ‘

With the intriguing possibilities afforded
by the suggested applications of automatic
volume control to variable mu valves it
is necessary to see how the situation is
affected by the substitution of a “ cold*’
valve for one of its  warmer > brothers. It
is merely a question of arranging suitably
the polarity of the Westector so as to utilise
the D.C. component of its output in the usual
way to provide automatic volume control,

frequencies is high and is equivalent to an .
approximate load of 10,000 ohms. When
used as a straightforward radio frequency
detector, therefore, the Westector unib
should be preceded by a high-frequency
valve of very low impedance and preferably
one of the triode class, as in this way the
objections arising from the damping factor
can be overcome in quite an effective manner.

A circuit somewhat similar to that shown
in Fig. 5 will form a basis for any readers
who desire to experiment.

using the variable grid bias j

method. ) "‘E E‘r 9
1 AHEC,
e
>
;i"! ° o2 i ]
3 £ P
a5 24 285 Mral |
Meg. i Electrolytie
fnmsiency, & S
- T < 1 ofms 4T
== 2 =S
3 i E -
o
] //»ffd j E
-as Meg \__m ‘E \/;? ;m ) >
VWAAAAA Each
P we

Fig. 7.—How automatic volume control may be effected by the Westector
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25,000/

pesistance”
Fig. 18.—Method of testing

and measuring resistances.

!
MOST of the tests T have previously

discussed may be applied to any

type of sct, but before leaving the
subject of fault finding it seems that i
ought to make rather special reference to a
few of the troubles peculiat to Teceivers
which derive their power gupply from the
lighting mains.

\i'hen the maing receiver goes com pletely
dead or begins to emit crackles and other
noises, the best thing is to switch off the
power supply and carefully cxamine the
intsrnal components.  Such faults as burnt-
out mains transformers, chokes, rectifiers,
olc.. are often obvious by the charring of
portions of the patts concerned, and any
which show signs of having been subject to
great heat should innnediately be suspeeted.
Tn the same way, any component hich
feels excessively hot might be considered as
a likely source of trouble, and shonld there-
forc be tested. Tndivectly-heated valves
always become fairly warm in use, but when
one valve becomes very much botter than
the others it might be due to lack of grid
bias, caused by the hias resistance having
burnt out or become short-cirenited in some
way; this would be indicated by a high
anode current. Just as excessive heat may
point to a fault, so may the lack of warmth
of some component like a TeCelveT o
rectifier valve, or even an 1.7, feed
resistance.  Therefore, any of these
components which feels cold to the
{ouch should betested. VWhen amooth-
ing condensecrs of too low a voltage
rating have been employed they will
almost certainly give rise 10 tronble
sooner or later, duc to the insulation j
preaking down and causing o short. 1t §
this does happen it is more than likely §
thatthe mains transformer and rectifier
will also suffer, since they will ke
subject to a heavy load.

Should no fault reveal itself when
the set is switched off, turn it ou
again and watch the ingide of the
receiver, but kecp your fingers out of
harm’s way. Notice that allthe valve
heaters glow equaliy  bright (the

in this, the Concluding Arti
U Made to Mains Receiver

A -

i
Dotentiomeler

Fig. 19.—How a potentiomeler should
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—1-—WHAT IS WRONG 75~
. | e of the Series, Special Reference is

and Some Methods of Testing
Components are described. By FRANK PRESTON, FRA.

Faults,

A 1 ) R { | S )| { ,‘(:—mu.-u-r\v-|.’(1~n‘l|‘n-n‘n-u¢-n-n

olass bhulbs of
mains valves
arve not
usually < sil-
vered? all
over. and it
is  wenerally
possible  to
see  through
themy. When
a valve fails
to light up it
is cither de-
feetive or
making bad
contact with
its  holder.
Should there
be no light
{from any
valve, exam-
ine the fila-
ment  wiring
for discontinuity or short-civcuit. Jfno fault
i revealed it might be helpful to remove
the L.T. wires from the mains transformer
and conneet them to a 1-volt accumulator
to find whether the transformer, wiring or
valves arc at fanlt. Similarly, when there
is no sign of H.T. it is not a bad idea to
connect the wives from the rectifier to a
high-tension battery or separate eliminator
{0 sec if the HT. supply system is defective.
VWhere this is impossible the H.T. leads can
be tested for voltage by means of a high
resistance meter : as mentioned before, it is
absolutely essential that the meter should
be of at least 500 ohms per volt if anything
approaching an accurate reading is to be
obtained.
Mains Hum

A certain amount of < hom * i almost
fnvariably associated with mains reeeivers,
but if it is go loud as to be audible through

_HT. Barﬁery

be tested.

1219
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the veccived  signals there ia probably
something amiss. It might be that the
condenser in the earth lead has @ gona,’” or
that Uhe rectiticr valve s losing ity emisgion.
Tn teacing the source of hum it is often of
assistance to cut out the various vafe
stages one al a time, as explained st week,
but in doing this great care should be taken
to switeh off” the nmins every time any
alteration is to be made,

Mechanical Vibration

Huamw is not always of an electrieal 7
nature, but is often « uzed by mechanical
means : for instance, by vibration of the
core stampings of a transformer or choke.
This can be defected by short-circuiting
the loud-speaker terminals ; if the haon still
remaing it ust Le put down to mechanical
vibration. Core stampings call generally ho
clamped up by means of their holding bolts,
hut if thiz is impossible an effective remedy
is to pour a small amount of #hellue varnish
over the edge of the core. The varnish
will sink in between the st ammpings and get
hard. hinding them together as o solid
mass,

D.C. Receivers

With receivers operating from D.Comaing
extreme cave must be taken in making
necessary  tests, ginee the whole of the
clectrical systen s " live 7 otherwise the
procedure s cimilar to that followed in
regard  to AC. sets. When  working  a
receiver from some DLComains a peculine
hwm is sometines ohserved which cannot.
Le traced to any of the sourees mentioned
above, and it 18, in fact, caused entively
Iy the mains supplv.  IU ix not due to
ordinary ¢ roughnese,” but to a2 high-
frequency voltage heing guperimpased on
the D.C.current. The only cur iz to lit an

(Continued overleaft

»
s
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(Continued from page 1219.)

H.F. choke in one, or bhoth, of the supply
leads. Naturally, the chokes must be
able to carry the full current required by
the set, and should therefore be of a special
type ; suitable components are made by a
number of firms.

I think we lave now dealt with the
methods of detecting almost every fault
likkely to be found in any type of receiver,
and I strongly commend my readers to read
carefully through this and previous articles
before setting to work, in order that they
may have a thorough grasp of the principles
involved, and appreciate the value of
systematic and orderly investigation.

f‘esting Components

When any particular component appears
to be faulty it is best to remove it from the
set and give it a thorough examination.
In almost every instance the object of the
tests will be to ascertain that the part
has not developed an “ open ™ circuit (a
broken interval contact) or a short cir-
cuit, and that its insulation is sound.
It will not be necessary to mention every
component separately, but it seems desir-
able to suggest specific tests which may
be applied in a variety of cases.

Resistances

Either fixed or wvariable resistances
can be tested, and their ohmic value
measured, as shown in Fig. 18, Tt will
be seen that the resistance is connected
In series with a battery and milliam-
meter. If the component has become open-
circuited there will be no current indication,
whilst if it is short-circuited the needle of
the meter will give a sudden “ kick” to
the top of the scale. So that there will

no danger of damaging the meter,
it is advisable to start by using no more
than 1% volts of the battery. .

The actual value of the resistance
can be found with fair accuracy by adjusting
the battery voltage until a reading of,
say, 5 milliamps is given ; the resistance
can then be caleulated by dividing the
voltage by the current in amperes (1 milli-
ampere equals one thousandth of an
ampere). As an example, let us suppose
that o voltage of 75 is found necessary

Fig. 21—~A simple * rig-up ** for testing
valves.

March 7&?}1’, 1933

to drive a current of 5 milliamps through
the resistance ; the value will be 75 divided
by 5 thousandths, or 75 by 1,000/5, which

it will indicate a bad con-
tact in the resistance, and
since that would cause g

; 8

Bulb Ho/de/e/

crackle in the receiver, the ‘component
should, therefore, be discarded.

Potentiometers )

Fig. 19 shows how a potentiometer may
be tested. Its two outer terminals are
connected across a high-tension battery,
whilst a voltmeter is connected . between
the centre terminal and one of the others.
If the component is in good condition
a steadily varying voltage from 0 to that
of the battery will be shown as the knob
is rotated. A break in the winding will
be indicated by a sudden change in voltage
as the slider traverses a certain part of
the track.

Fixed Condensers

There are several ways of testing fixed
condensers, but the simplest and most
satisfactory is to connect a battery to the
terminals, allow the condenser to stand
for some time, and then connect a pair
of phone or loud-speaker leads ; there
should be a loud click as the latter con-
nections are made. It shoald be borne in

mind that the fingers must nov come in

equals 25,000 (ohms). If the needie flickers

Battery

= 1 Fig. 20, —
Testing the
windings of
a tuning
coil for
continuily.

i,

il
AN

Vi

contact with the con-
denser terminals whilst
this test is being made,
or the charge will leak
away through the body.

The battery voltage to be employed
will depend upon the capacity of the cor.
denser under test, and should be no nore
than about 10 volts for 4 fd. condenser,
to 100 volts for one of .0003 mfd. or
smaller. If the voltage were too great
there would be a possibility of damaging
the phones by a heavy discharge.

Tuning Coils
These can be tested for continuity of

. the windings by connecting the latter in

series with a G.B. battery and flash lamp
bulb, as shown in Fig. 20. First set the
wavechange switch to its *“ medivm wave »
position and adjust battery voltage until
the bulb shows a bright light—probably
about 6 volts will be required for a 4-volt
bulb, due to the resistance of the windings.
Next turn the switch to its long wave
position ; the light from the bulb should

Valve Holder

Accuimlator

G B.
Bsttery
W

become fairly dim, or it might go out
altogether, because of the added resistance
of the long-wave winding. If the light
does go out, try increasing the battery
voltage. Should it be found that the light
cannot be restored it will be obvious that
the long-wave winding is broken or dis-
connected from its terminal. Were it
noticed that the light remained equally
bright, no matter which position the switch
occupied, you would know that the switch
was not functioning. Reaction windings
can be tested in the same manner, but,
of course, the wavechange switch will
have no effect in this case.

The windings of any type of transformer
can be tested by means of a battery and
milliammeter, in just the same way
as resistances. A further test is necessary,
however, to discover ihether or mnof
there is a short-circuit between different,
windings or between any winding and the
core; this can also be carried out by
using the battery and milliammeter.

When previous tests have left some
doubt as to whether or not a valve is faulty,
the arrangement illustrated in Fig. 21
should be set up. By applying various
voltages of H.T. and G.B. the anode
current can be measured under different
conditions and the readings obtained
compared with those issued by the makers.
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/ FIELD TERMINALS

Fig. L.—Lnergising a 2,500 okm freld-winding fr
HUE mains energised moving- coil
speaker still remains the best type
to use, owing to ifs much greater
sensitivity and frequency response
than other types, in spite of the
great  improvements made in
modern perma‘nent-mngnet
speakers. The fact that it has to be
energised, however, seems to be
regarded as a disadvantage by quite
2 number of constructors, and thev
{all back on the permanent-magnet
tvpe. In thisarticleit is explained
how to energise, without undue
extra expense, the D.C. type of
clectro-magnetic speaker.

Of course, if D.C. mains are
available, the speaker can be
encrgised independently direct from
the maijns. 1t is to those who rely
on A.C. for their supply that
the following methods will be found
of value.

om 200-2

Independent Energising from A.C. HTB
Mains with Rectifier but Without RECTIFIER
Mains Transiormer
Tn Fig. 1 is illustrated a method of

~ providing field current to a D.C. speaker
with the aid of a metal rectificr but without

] transformer.

In both the
cases  ilus-
trated it 1

presumed | speaker
that the field | scribed,
winding has | be talke

a resistance

Energising Electro-Magne
Moving-Coil Speakers

doubler” circuit.
speakers havin
to 7,500

Fig. 2.—Energising a 2,500 ohm freld-winding  from

carth conmection is made
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Some Methods of Obiaining the Necessary
Supply for the Field Coils of Loud Speakers

By J. H. WATTS

|z 3]

LAY /‘v‘."r:i
R}
|

of 2500 Tohims. This type of | in wuse. the |

speaker usnally requires a \‘olt‘agc field winding ImE e

of 100-120 volts for field excitation. of a speaker il SEEIO
Therefore, if it is used on mains | designed for 500,000 w P J
of the 200-250 volt class, an HTS8{DC  mains A

s o “half{operation.

metal rectifier is used a

wave,” while if the mains are of | and havinz o 5
o the 100-120 volts | field  resist- HT=
INS. ~lgas ¢ 2.0 - . - <
e class ﬂ‘lo ‘ S‘HnC ?)nro&)Of k.g,(i)?q ¢ 5.—2500 ohm field as
> type of reetifier | —.oU} 08 M Gutemalic bias resistance.

can be used -
2 smoothing choke in the eliminator which
provides H.'T. to the receiver. The current
in passing through toe windinus, canses o
voltage drop across them (100 volts at
40 m.a.). which produces the necessary

js used. but 1t
is connected for
50 polt A.C.mains. the “voltage
There ate on the market

o g ficld resistance of 5,000

5 .
ohns, These fﬁg Zi;ggeril;ﬁ(}né? wattage dissipation for encrgising  th
as above, but the electro-magnet.  This voltage drop mngt‘.‘
cctifier  to  usc of courze, be c_]ednetcd from  the H.T.
\ would be tvpe supply. Therefore, when designing  an
\ T, climinator to inclade the _hrld winding of
V' When  wsing a | speaker as a smoothing clhioke, the

rectifier and transtormer incorporated in
it should be designed to give 190 volts in
excess of the maximum required by the
receiver. The connections [or energising
a speaker in this way are shown in Fig. 3.
If, for somec reason, such as with  a
commercial climinator, it is inconvenent
to substitute the speaker winding for an
existing smoothing choke, it can o us doas
an outpnt choke in the receiver.
The output valve alone must take
40 m.a. or more if this method 1s
to be used. and it must be borne
in mind that a voltage drop will
occur.  which will he dedueted
from the H.l. suvply to the last
valve. In Fie. 4 the connections
{or thiz method are shown. 1t will
be noticed that where an indireetly
heated output valve is used (such
as one of the larme A.C. peutodes
as in the ilustration, the low
potentind side of the speaker or
ourpnt.  trausformer i returnerd
direct to the eathode. and not H.T.

s ‘ FIELD TERMINALS.

)

To AC MAINS.

24

100-120 volt A.C. mains.

in the way de- negative.  The antomatice bias
great care must resistance is then not included in
n o ser that no the speaker cireuit.  In the same

wav, where automatic biaa is used
with a dircetly heated output valve,

T F tI(; C ! s]?c/(é / this connection must be takento th
HELD TERMINALS O'f : ; el filament side of the hias resistance.
- 1 ?‘(:Cllﬁ(.’r. / Continued on page 1222,
i FELD
o  Using the TEAMI .
gTI\/E Field BHT
10501 of Winding S e
oUTPYLER  as  a > oSam
ReCTIPE" 5 mooth- = %%owfﬁ
ing or e
N Qutput
Choke
= eTIE Where
10 rpUT gg a mains
OREcTIF’ relcciver
takingnot
p Fig. 3.—2,500 ohm field zf(jq than
1= as  smoothing  choke m.a. - ‘
i f' in eliminalor circuit. anode Fig. 4 —2,500 ohm field a< outpul choke in

current is

recetver.
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oHT+ Using  Field as
Automatic Bias
Resistance

Where a
large out-
1 put valve
= Ataking

. sabout 40~
: 70 m.a. is
Tu sed in

the last
stage of a
receiver,
the most
efficient
and econi

omica

il method of
WINDING supplying

50,000 w field cur-
] & 3( . rent to
] F a D.C.

-4 7 .

HT- speaker is

to use it

Fig. 6.~2,500 ohm field as bias asthebias

resistance for indirectly heated out- rvesistance

put valve. Triode or pentode. for this
valve,

It is well known that, if automatic bias
is used in a receiver, the amount of bias
voltage produced by the resistances has
to be deducted from the H.T. supply.
If, therefore, a speaker were included as a
choke, this voltage drop would be a further
reduction of H.T. voltage. If the speaker
windings are used as a bias resistance, we,
of course, have to deduct the full voltage
drop across them from the H.T., but the
bias voltage can be tapped from this
voltage drop by means of a potentiometer
without further voltage drop. The con-
nections for this method are shown theoreti-

E0000CWw

cally in Fig. 4 and pictorially in Fig
5. When a valve taking 40 m.a. is
used and a 2,500 ohm field, the
bias voltage can be varied (by
means of the 50,000 ohms poten-
tiometer) from zero to 100 volts,
while if the valve takes 60 m.a. it
can be adjusted between zero and
150 volts, but this method is really
meant where valves requiring
above 30 volts bias or more are
used,

When the circuit is
first operated,the 50,000
ohms potentiometer
should be turned to
the end connected to
H.T. negative. A mil-
llammeter should be

inserted in the plate

circuit of the output

valve, and the poten-
tiometer carefully ad- ;
justed until the meter lo
reads the correct anode o
curtent for the anode
voltage in use. The LFTRANS@
slider of the 30 ohm ) o
potentiometer is turned w1 GB
to the centre of its
resistance. The cor-
rect anode current for
a given anode voltage
for a certain valve can o o
be found on reference o
to the pamphlet sup- Fig
plied with the valve =
by the manufacturers.
In Fig. 5 the out-
put from the amplifier is shown connected
direct to the speech coil of the speaker,
but, of course, an output transformer may

RMER

7 —Pictorial layout—and con-
nections for 2,500 ohm field as bias

resistance.

10,2 P

OUTDU‘I/ CHOKE

IADE

%

Ve HT +
FILAMENT
TRANSFORMER,

be necessary. in which case the output.

of the amplfier would be connected to its
primary. .

Acrial Damping

Examining the curves it will be noted
that the addition of the acrial system,
while not materially altering the shape
of the reaction curve, moves it bodily
to the right. This means that a larger
reaction capacity is required to male the
set oscillate when aerial and earth are
connected than is necessary when they are
absent. Of course; this is to be expected,
and is due to the extra damping intro-
duced by the presence of the aerial system.
The incorporation of a .0005 mfd. reaction
condenser in sets with no H.F. stages
is seen to give particularly good results,
and from the previous theoretical reason.
ing—namely. a reduction in the damping
introduced by the small reaction coil
required—this was expected to be the case.

The use of a .0001 mfd. reaction con-
denser is more suited to those receivers
where H.F. stages are included and reaction
control is effected on thé detector valve
alone. Here the presence of a somewhat
larger rcaction winding is offset by the
absence of the damping produced by the
aerial connections, and as readers have no
,doubt found for themselves, the reaction
control is quite smooth. This was tested
out on different sets, but the curves are
not shown. They were similar in character
to those shown in Fig. 8, but the reaction
settings for oscillation to take place oceurred
over a smaller number of degrees than was
the case for the .0005 mfd reaction con
‘denser just dealt with.

This indicates that, wherever possible,
it is better to use a .0005 mfd. reaetion
condenser and a small reaction coil, but
the gain is not so material as one would at
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: REACTION POINTERS
{ By H.]. BARTON CHAPPLE,
g Wh.Sch., B.Sc.
: (Continued from page 1205, March 1ith issue). :
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first jmagine. Added to that, considera-
tion of panel space and layout have to be
bprne in mind, and this often males it
necessary and preferable to use the .0001
mifd. condenser,

Refusal to Oscillate

There is one important point which
must be stressed in conclusion, however,
and that is the effect produced on the
reaction condenser by the addition of the
aerial system. Scts have been tested
without any acrial connection, and the

LTI T TIT I Tr POV VOr PP

-curve taken indicates that the reaction

control involves a fairly uniform change
over the scale, .., a progressive rise in
reaction and aerial condenser readings
for the oscillation condition, Tle addition
of an aerial, however, often causes the set
to refuse to oscillate at some particular

" part of the tuning condenser scale.

A little reasoning will show that this is
the outcome of a serious load increase
of tho aerial at that position, and is due
to the aerial resonating within the wave-
length band over which oscillations refuse
to cccur. There are several ways of over-

BIND YOUR COPIES of “ PRACTICAL

WIRELESS.”  index and Binding. Cases

coming this, but the most simple is the
inclusion of a series condenser in the aerial

lead. This will cause the resonant con-

dition of the aerial to occur at a point
below the wavelength range covered by the
tuning circuit, and while a reduction in
signal strength also takes place. this is
generally small, and is to be preferred to an
absence of Teaction control. !

In order to find the capacity best suited
to one’s own aerial a convenient type
of series condenser for this work is a pre-
set one, When connected in the aerial
lead, it can then be adjusted until the
reaction control over the whole of the tun-
ing-condenser scale is reasonably uniform,
and obviously with this condition the user
of a set is in a far better position to search
for stations than would be the case when
there are prominent irregularities,

Curve (a) gives the variation on the
normal broadcast band (250,550 metres)
without aerial and earth, while curve (b)
shows the alteration introduced when the
aerial system is comnected. It will be
observed that in both cases the variation
over the whole of the scale is reasonably
smooth, there being a progressive increass
of the reaction condenser reading as the
aevial tuning condenser was increased.

The experiment was repeated for the
long waves, and curves (¢} and (d) are
for similar conditions to (2) and (b) respec-
tively. It is interesting to note that
whereas on the niedium waves the reaction
condenser had a wide range for bringing
the sct into oscillation, on the long waves
this oscillation effect generally was con-
ﬁneld to a much smaller part of the reaction
seale. :
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Fig. 1.—An effective method of reducing bass

response by connecting a choke, condenser.

and varviable rvesistance in series across the
loud-speaker terminals.

K ONE control”” and * tone correc-
tion” arc very popular expres-
sions with the wireless amateur

these days, but T am afraid they are not

always understood quite so well as they
might be. In the first place, tone correc-
fion is not a means of curing the cvil

commonly lknown as distortion, but s

rather a svstem of compensating for high-

note or low-note loss which occurs in the
reproduction given by the loud-spealker.

Tone control, on the othcr hand, cnables

the operator to adjust the degree of bigh-

or low-note response of the set at will,

Tone Correction

The need for tone correction is brought
about by the uneven response of various
components of the receiver to different
parts of the musical scale.  As an example,
it is well known thot a very sclective tuner
gives full vesponse to the bass notes, whilst
its response dininishes as the notes increase
in frequency. In consequence, if the rest
of the receiving circuit gave uniform
amplification to the full range of audio
frequencies  (sound frequencies, if you
like) the resultant output from the loud-
speaker would be very low pitched or
“hoomy.” But the average set does not
give ‘“straight-line” amplification—very
far from it: the L.F. transformers usually
emwphasise higher frequencies, as does a
pentode output valve the loud-speaker,
also, might give greater response to any
part of the frequency range according to
its particular design. It is clear, then,
that a fair amount of tone correction is
oftenn obtained automatically in the sct
itself, so it remains to find what part of the
musical scale is over-emphasised, and then

g
HT+

50.000
OHMS.

QI 05 MFD..

Fig. 4——Reducing high-note
response. by connecling a
fixed condenser and variable
resistance in parallel with
the loud-speaker terminals.
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in Loud-Speaker Reproduction. |
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to devise a means of reducing amplification
at that part.

Bass Emphasis
In the case of the average present-day
ultra-selective receiver it is usual to find

Triind CARD-

Boaro TUBE

Y2 DA..
/72 lonveg

CARDBOARD CHEEKS. 1 DIA,,

Fig. 2.—Showing constructional details of an
easily-made tone corrector choke.

that low notes predominate, whilst the
higher ones arc somewhat neglected.  This
is indicated by the fact that a symphony

ToNE CorrECTOR CIRCUIT.

\
DET. GB-

Fig. 3.—A tone correclor circuit con-
nected across the primary winding of

the first L.F. transformer.

orchestra sounds more like a guartet
of double-bass and ’cello’s, and the
announcer scems to have a cold
on his chest; organ music i3
very heavy and monotonous, and
a dance Dband is reproduccd
principally as a scries of “dull
thuds.” Having recognised the
symptoms we must find a cure. 1f
a three-electrode power valve is in
use the necessary correction might
be obtained by replacing it by a
pentode. Alternatively, it might be
possible to change the moving-coil
loud-speaker for one of the balanced
armature or electrostatic type, cither
of shich is more gensitive to
the upper tegister. Where neither tafne
of these © automatic” schemes wiih

30,000
OHMS.

i practicable, some modilications st
be made 1o the set itself Perhage
the simplest is to connect a small 1.1
choke, variable resistance and fixed con-
denser in series across the loud-speaker
terminals, as shown in Fig. 1. Where an
output transformer or choke-capacity filter
is employed, the corrector circuit should be
wired in parallel with the {ransformer
primary. or with the el oke, and not neross
the loud-speaker windines.  'the objeet
of the cheke is to provide an easy leakoge
path for the low frequencics. thongh being
an cffective barrier to the hizher onescand
by varving the valuc of resistance in cireuil
the dcgree of Jowmote ™ cut-off 7 can be
changed as desired. Since  the fixed
condenser is of high capacity (at least
1 mfd.) it offers no restriction to any audio
frequencies, but merely serves to prrevent
the D.C. high-tension supply from passing
through the choke. 1t will he seen thnt
we do not actually increase the strenth of
the higher notes, but 1o achiceve the same
(apparent) coffect the Daxs s curtailed.
Jor this reason the fitting ot any addirional
tone correction deviee necessarity result-
in a reduetion in oversh volume, and Lo
counteract this it might in some instances
he desirable to increase tie wmplification
of the set by adding another valve, or by
some other means.

Making a T. C. Choke

Before proceeding
might be as well to give some
practical details of the .1
choke shown in Fig. 1. Tt should have
an  inductance of something  hiedween
1 and 3 henries. and may be hought ready-
made from one of the firmes of transformer
manufacturers.  Those who prefer to make
their own. however, can do =0 by winding
about 2,000 turns of 36 <w.o cnamelled
wire on a core consisting of a din. diuncter
bundle of soft iron wires. The winding

further it
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Fig.5.—Agrealer degree of high-rote allenuation is ob-

d by putting the condenser and resistance in parallel
the primary winding of the L.I. tran<former.
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Fig, 6.—A simple fone control circuit which
may be used for giving either high~ or low-note
attenuation.

may be placed on a small bobbin like that
iltustrated in Fig. 2 and, so as to enable the
best value of inductance to be chosen
experimentally, tappings should be taken
after putting on 1,000 and 1,500 turns.

Increasing the Degree of Correction

The latter method is only satisfactory
when a comparatively small amount of
correction is required, but a more pro-
nounced effect can be obtained by connect-
ing a similar choke-
resistance combination in
parallel with the primary
winding of the first L.F.
transformer, as shown in

denser is not necessary in
this case, since the choke
will be quite able to carry
the small amount of D.C.
current which will be

PRACTICAL WIRELESS

consequence, we can get the very
reverse effect to that referred to above if
we replace the choke by a fixed con-
denser in the manner illustrated in Figs.
4 and 5. The most suitable capacity

FREQUENCY Tor the latter condenser will obviously

depend upon the amount of correction

CIRCUIT. requiredil the larger the condenser the

greater the degree of high-note attenu-

L. F.CromE ation which will accrue. Generally
S speaking, a capacity of from .01

mfd. to .05 mfd. will prove suitable, and,
in any case, a fair degree of latitude is
permissible, since the variable resistance
controls the condenser’s effect upon the
circuit,

Another very simple way of curtailing
high-note response, is to join a condenser
across the secondary winding of the L.F.
transformer. It is wusually found that
sufficient correction can be obtained by the
use of a fixed condenser of about .0003 mfd.,
but it is a good plan to employ a .0005 mfd.
variable or pre-set one so that the optimum
capacity can be found under normal con-
ditions of operation. In a set with which
shrilmess is extremely pronounced the

r
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passed through it.
Although this system
gives a greater degree of
correction, it also reduces amplification to a
much greater extent and, to overcome this
loss, it is best to use a transformer of higher
step-up ratio than that originally employed.

Band-pass Tuning

When a band-pass tuner is employed, a
fairly even response is given to the full
harmonic range, although even then there
is o distinct falling-off in strength beyond
some 4,500 cycles. This is not so notice-
able or objectionable because it does not
affect the * fundamental” notes of any
musical instruments, but it ddes reduce the
intensity of overtones or harmonics, and as
it is these which constitute the * individu-
ality ” of any particular instrument, they
are very important to the trained musician
and, in fact, to anyone with a critical,
musical ear. In consequence, a certain
amount of correction is sometimes deemed
necessary even when a band-pass tuner is
used. KEither of the two methods des-
cribed can be applied, but a little more care
must be exercised in choosing the optimum
value of inductance, and so it might be
better to take morve tappings from the
choke.

High-note °¢ Cut-off **

Where loud-speaker reproduction is

* ¢ shrill ”—that is when emphasis is given to

higher notes, either due to the use of a
pentode, an unsuitable L.F. transformer,
or a speaker which favours the upper
register—an entirely different method of
correction must be applied. It was ex-
plained above that a low-frequency choke
tends to ‘‘short-circuit ” notes of low
frequency, so it need only be pointed out
that a condenser bechaves in exactly the
opposite manner. In other words, a con-
denser provides an easy leakage path for
high frequencies, and a comparatively
difficult one for low frequencies. In

$ = H T
9

’ ISTL.E
Fig. 7.—The tone control of Fig. 6 connecied
across the transformer primary winding.

0005 mfd. condenser might not give
sufficient correction, and in that case another
fixed condenser may be connected in parallel
with it until the desired effect is produced.

Tone Control

In general, tone control is much more
satisfactory than tone correction, especially
in a set which is used for the reception of
a number of stations. As explained before,
tone control makes it possible to reduce
amplification at either end of the scale, as
desired, and is thus very useful in enabling
the operator to vary the tone of his Joud.
speaker to suit his own requirements, as
well as to compensate for losses at various
freqencies due to the peculiarities of
individual components.

Those who make a practice of listening to
distant stations know that the ° tone
balance ” of different transmissions varies
tremendously ; some are * thin > and high-
pitched, whilst others have a distinct
tendency toward bass accentuation. It is
more for this reason than any other that
long-distance reception is considered by
some to be not worth while, but by the use
of a good system of tone control any station
which is received at good strength and free
from interference can be made to give the
same quality as the local. Tone control
has another very marked advantage from
the point of view of long-distance reception,
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Fig. 8—~The tone

control circuif used

in the loud-speaker
circuit,

in that it may be uscd to eliminate, or, at
least, to minimize, heterodyne whistles and
various forms of “mush.” The whistles
are, of course, high-pitched notes, and can,
therefore, be considerably reduced in
intensity by cutting down the treble
response of the set. This necessarily re-
duces the strength of the higher frequencies
in the transmission being received, but it
is generally quite easy to strike a com-
promise so that the heterodynes are ve-
moved without making too great a sacrifice
of quality.

A Simple Tone Control Cireuit

It is quite clear that if we are to get a
full control of tone from the bass right
up to the treble we must combine the two
systems dealt with above, and the simplest
way of doing this is to connect the choke,
condenser and a potentiometer in the man.
ner indicated in Tig. 6. The combination
may be connected across any audio-fre-
quency circuit, and by moving the potentio-
meter slider from one end to the other of
the resistance element, the opposite effects
of the choke and condenser can be brought
to bear in greater or lesser degree upon the
circuit. As the slider is moved towards

the *“ condenser "’ end there will be a gradual

high-note attenuation, and when it is moved
in the opposite direction the lower notes
will bo reduced in comparative intensity,
whilst when the slider is at the centre of
its track the circuit will give wuniform
response to all audio frequencies. Mogt of
the tone control transformers on the market
employ this system, and have a suitable
choke and condenser built into the case ;
it is thus only necessary to connect an
external potentiometer.

The tone control civenit of Fig. 6 may be
connected across the primary winding of the
first L.F. transformer, as shown in Fig. 7,
but when used in the loud-speaker cireuit
it should be wired in series with a large-
capacity fixed condenser, in the manner
illustrated in Fig. 8, so that it will be
isolated from the D.C. anode current,.

T.C. With a Pick-Up

The advantages of a tone control cireuit
apply in equal foree when a gramophone
pick-up is being used. By suitable adjust-
ment of the potentiometer it is possible to
compensate to a certain extent for the lack
of bass in the recording, ana at the same
time, to reduce needle scratch to a mini-
mum. If scratcl is entirely eliminated
there will be a consequent © cutting ” of
high notes, but it is generally possible to
find a setting at which seratch docs not
approach an objectionable intensity, and
yet the loss in high-note response is not
noticeable,
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Coil Matching Unit

FOR enthusiasts  who, like myself,
make their own coils, the following

idea may be uscful; although not original

REACTION

TO DET.VALVE SOCKET OF SET,

'%\\\
A useful coil matching unit.

in its theory, maybe the idea of its use in
this manneris. In construction the arrange-
mont resembles a common tuning unit with
an adaptor, the accompanying illustration
ghowing the layout and wiring, The
connections are as for the detector stage,
the detector valve being placed in the socket
and the plug into the set socket. Tuning
is done by the unit and the coils can then
be tuned and altered without much trouble.
—V. M. Rix (Croydon).

A Hapndy Testing Panel

HERE is a handy testing device which T
have installed in my receiver {Det.—

2 L.F.). It consists of a small panel upon

SwircH Ma.

PRACTICAL WIRELESS
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THAT DODGE OF YOURS!

Every teader of ¢ PRACTICAL WIRE-
LESS"” must have originated some fictle
dodge which would interest other readers,
Why not pass it on to us? For every item
published on this page we will pay half a
guinea. The latest batch is published below.
Turn chat idea of yours to account by send-
ing it in to us, addressed to the Editor,
« PRACTICAL WIRELESS,” George
Newnes, Ltd.,, 8-11, Southampton 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
¢ Radio Wrinkles.”” Do NOT enclose Queries
with your Wrinkle.
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which is mounted a mecter reading.volts
and milliamps. The remaining parts
required are 6 plugs and sockets (4 red,
2 black), one 2-point switch and three
torminals. The whole forms a, useful
instrument for taking instantaneous
readings of batteries and also the total
consumphbion of the receiver. The
connections are as shown by the
accompanying sketch. The negative
lead from the H.T. battery to the set
is broken and the two ends are con-
nected to A and B. Terminal E goes
to the common negative of L.T. and
T.T., usually earth. Socket C is taken
to the positive side of valve fila-
ments. Sockets F G and H are taken
to the plate terminals of the three
valves.  Sockets D and D are not
connected, but are used for inserting the
two plugs when not in use and so prevent
them from dangling in set. When set is
normally in use the switch MA is kept on,
thus completing the H.T. negative lead.
Breaking this switch will give an instan-
taneous reading of the total cwrrent being
taken from the FLT. battery. When it is
desired to ascertain the filament voltage
the L.T.-+ plug is inserted into socket C.
H.T. readings are obtained by inserting the
other plug into either ¥, G, or H, and the
reading shown will be the actual voltage on
the plate of
that particular
valve. When
voltage readings
are taken the

T NEGATIVE
“
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CONNECTED. —

spade comn-
HI NECATIVE
> LEAD, PLYWOOD
PANEL SQUARE
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A Compaet Cireuit Tester
READERS of this page may be interested

in this compact, but efficient, circuit
tester. I have made it from odds and ends.
Trom small picces of serap wood I construct-

_ed a box almost 3in. long by 1%in. wide and

3in. decp. By cutting an old terminal
strip T obtained an ebonite panel to fit,
measuring 3in. by 13in. On this, as shown
in the sketch, I mounted two pairs of tele-
phone terminals, a small toggle switch, and
through the panel, a fuse holder. When
wired as shown and connected to an ordinary
flash-lamp battery one has a tester capable
of showing a dead short or continuity in
a circuit having a resisvance of one megohm
or more, simply by pushing over the switch.
The toggle switch was used solely because it
happened to be a spare one. Of course, a
push-pull switch would do equally well. T
Headphones

s, 725t prods O—Illil ) -
2.5 Volt batt—

5
Sucdcn closed for
Lead-Short lésis.

e
Headphones

A circuit tester made from odds and ends.

find this little tester a great help when
testing for continuity in the ** inwards ” of a
radiogram, where space is very limited and
where one appreciates being able to sce
the flash of the light for a short, or hear
the double make-and-break ** plop ” in the
*phones,—G. CoLEMAN (Finsbury Park).

A Sectional Panel

IRST obtain_a leugth of quadrant
) woulding (Fig. 1), and sowme _odd
pieces of plywood of suitable size. Next

e,
PLYWOOD SECTIONS (N POSTHION.
A sectional panel for experimenta’

B8ASEBOARD

nection should be disconnected
from A or B. This panel I have
fitted to my baseboard with the
idea of climinating the trouble

TO COMMON NEGATIVE”
OF HMY.B. 8 LTUSALY
EARTH.

An easily contrived testing panel.

of  getting at the batteries,
which are usually stowed away
in some other compartment,—
A, W. Maxy (Petworth).

purposes.

cub two lengths of moulding the size of
baseboard (¥igs. 2 and 3), leaving a small
gap for the thickness of your plywood
panel sections to slide in. Cut the plywood
into different size squares so as to make
up the length of your panel, as indicated in
Fig. 4. I bave found this idea to be very
successful.—H. WeestER Dulwich).



1226

PRACTICAL WIRELESS

e — = P ——

mfd. ; three sockets for tho

March 18th, 1933

FLEXIBLE STEEL CURTALI‘N ROD,

¢
B (T T A ATy

T T T RV YU XA LT CRITATRNY

panel and one plug, These

ORDINARY FLEX WITH

o F(U\MEN(TS are connected up as ShO\’\’D, BRAIDING REMOVED,  ,

and the plug attached to
a short length of flex con-
nected to the lead from the
grid terminal of the valve-
holder. These three con-
denser values should suit

A simple dual
swifching arrangement,

Dual Switching Device
WHEN using a set employing battery-
heated valves in conjunction with a
high-tension eliminator, it is often found
troublesome to have to switch the set off
at two points. A switch to combine these
two actions can easily be made. One of the
small toggle mains switches is fitted with a
strip of aluminium, bent at a right angle, a
small  ““ push-pull” switch being then
mounted as shown in the sketch. To the
spindle of this latter switch is clamped a
sgort length of stiff wire, which is bent to
engage with a hole drilled in the end of the
switch arm, which point of course is usually
insulated from the contact piece. Those
“ push-pull ” switches having a definite
“snap ” action are difficult to adapt, but
it will be found that those with a straight
contact plunger work quite casily.—G. E.
Drmrrierp (York).

Simple Tone Control

TO make the simple tone control device
shown in the accompanying sketch,

the following components will be required:—

Three fixed condensers 002, .001, and .01

5%

AN

Baseboard

A method of adjusting tone control.

g the detector valve grid and

gramophone volume, and I

most speakers and by plug-

: ging into one or other of

the sockets a marked improvement in the
high or low notes can be obtained.—G.
CLarkE (Tulse Hill).,

Adapting a Radiogram Fader

WHEN a radiogram fader iz used in
the usual way, following the detector,

an extra L.T. valve is necessary hetween

it and the output valve to provide sufficient

amplification for the pick-up. My own

| e R s

R
EARTHING WIRE TWISTED ROUND TIGHTLY.

\THRFAD BOUND ROUND AT lNTEgWALS 7‘
TO STOP LEADS UNTWISTING.

Flexible earthing shields.

only have one control now instead of three
(two volume controls and radiogram
switch).—L. R.CowzLr (Boscombe):

Earthing ‘Shields for Pick-up Leads
THIS is a handy way of earthing pick-
up leads. First obtain a quantity
of flexible spring curtain rod, and some
ordinary black and red flex. Cut the
flex to length required, unwind and strip
nt+ Off the braiding, Cut off two

8 .

»
AAAARAA.
VWYY

lengths of curtain rod about
two inches shorter than flex,
and push flex throngh. Then
twist the two leads together
and bind at intervals with
thread to stop untwisting.
Then twisttightly round the
two leads another piece of

R

~g

flex which is earthed. This
effectively earths any inter-
ference which otherwise
would be picked up by the
leads.—E. Barxms (West
Ealing).

Eliminating Knobs

VER since wireless sets
— have ceased to be

scientific-looking instru-
ments and become pieces of
furniture, it has always been
my desire to reduce the
number of knobs on my set.
The sketch shows how I
ganged a wave-change switch
to a scries-aerial condenser.
The switch was of the push-
pull typeand the pear-shaped
bulb unscrewed slightly from
the spindle to allow for the

.
DETECTOR
GRID

ingertion of ‘a hexagonal-
headed bolt. The spindle
hole in the condenser knob
was then drilled right

asmall square file to takethe

How the fader and switches are connected up.

set is a 3-valve H.F.-Det-L.¥., so I devised
the following arrangement to work as a
radiogram fader. A 100,000-ohm Bulgin
volume control combined with single
pole change-over switch is conneccted
as shown in the diagram. It will be seen
that an extra connection has been made
to the centre of the resistance element,
and that the switch control arm has becen
set to throw over the switch
just as the potentiometer
slider passes this connection.
Turning the fader to control
position either reduces the
potential applied to the screen
grid of the H.F. valve or the

2 hexagon-headed bolt. The
condenser was  mounted
on the baseboard by means

of a small (brass) bracket. The selectivity

could thus be controlled from the panel. A

- smaller degree of selectivity is normally

required on the long waves, thus this device
proved very convenient.—D. J. HOULDEN
(Twickenham).

pick-up potential applied to

the switch changes over the
circuit ' at zero volume,
Turned to the left maximum
gives me maximum radio vol-
ume and turned to the right

maximum gives me maximum

CRE SR . P,

Operating two components with one knob.

SR TSPy ek

through and part filed with -
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snodes pressed . .~ . 8 hundred opéralions.... anothes
Cossor Valve is made . ... made with the precisicn
of & walch . ... accurale . . . . Mmicroscopls distences
exactly spaced.. .. meliculous accuracy <ocs azcuracy
4hat ensures that your Cossor Valve o 5 oo whereve?
you buy #.... whatever fiz fyp2 - ... t3 fho exoutd
counfernant ofthe original laboratory-developed design,

@@'wwwm&:mnmmmmmmmm@m@mwm@mmm
T A € COSSOR LTD. Melody Dept, Highbury Giove,
London, BLS5.

Bleace gead me &op o chatge, @ oppy of the 4 ggs Couoy Valve end
. s S T Wikkless Book BT 0 o

€and for a frec copy of the 40-page Costor Valve ang
S'ireless book which contalas a wealth of interesting
and useful information including Radio Definitionses
Usciul Circulis—iisz of Stations, etc., ete. Ploase uid
the Coupor,

Mf{}g«; ........ N S N S——

e ey

pernp e sresess @, @, Csssor L42., Highbuzy Grovs, Londor, N5 Depois al Bivmmgham, Bristol
tﬂf@ﬁgaw,, Lseds, Livevpool,” Manchester, Hewsastlo. Sheffield Bsifast end Dubliv,

&12548

ﬁm@ﬂmmmaswﬁm

5&:&0. 38R, iR




£ 1805 A.D.

“England expects every
man this day...!*”

T

- - . and besides giving you efficient service
and giving your Set greater and more lasting
power, the Lion H.T. Battery COSTS LESS !
It is made in one of the largest factories in
Great Britain devoted exclusively to battery
manufacture. It is made by men who know
what you want and who know how to produce
it at the price you want to pay. It is the
battery with the lowest internal resistance,

LOOK AT THE PRICES!

60v. HT. 4/6 ¢ 100v. H.T. 7/-
120v. HT. 9/. @ 9v. GB. 1(Qd-
4iv. Pocket Lamp Battery 41d.

Sold under
Limited Licence

BRITISH MADE

YOUR DEALER CAN SUPPLY

Adyvt. of VINCES DRY BATTERIES LTD., LION WORKS,
GARFORD STREET, LONDON, E.14, Telephone: EAST 1902.
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For many years we have made Radio Valves,
which we have supplied on contract to
leading Set manufacturers. Now we are
supplying these same tried and tested Valves
direct to the public at “ direct to h. public
prices.

) GUARANTEED to be

: s the EQUAL of any other valve (British or
foreign) of similar characteristics, and is NON-MICROPHONIC. Any
362 Valve failing to give entire satisfaction within a period of 6 months from

date of sale, will be replaced FREE (provided it has not been mis-handled).
R.C., H.F., L.F. POWER SUPER-POWER SCREENED-GRID

- Evety 362 Valve is

all in 2v., 4v. or 6v. (Metallised 3d. extra)
If valves of a certain make have been specified for your Set, send the name and.
type with your order and we will send you 362 Valves of similar characteristics.
Cash with ordez. Cheques and P.O.’s must be crossed and made payable to :(—
The 352 RADIO VALVE Qo., Ltd., (Dept. W.1), 415, Mare Street Hackney, London, E.8

L

FOR THE

“FURY FOUR?”
USE
PREH POTENTIOMETER

50,000 ohms. Wirewound, Price 59

The new range of variable resistances have been designed to meet the demand :
or a component with a particularly silent and smooth movement, The
curve of the potentiometer is arranged "’ straight line,” which gives astraight
line ratio between angular movement and resistance variation,

he resistances can be supplied with * straight line ™ or logarithmic curves
according to requirements-

ese components are also supplied with a combined switch, making an
extremely neat and robust unit. The switch has a quick make and break
movement and will handle 1.2 amperes at 250 volts without arcing.

Prices  for your special
requirements on application

POTENTIOMETERS)
AN .

D

RHEOSTATS

PREH MANUFACTURING CO., LTD.,
Broadwater Road, WELWYN GARDEN CITY;
Manufacturers and Wholesalers only supplied,

Seole Sales Organization ¢ Harwell Ltd., The Sessions House;

Clerkenwell Green, E.C.1. Phone : Clexkenwell 6905-6,
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SUPERHETERODYNE FAULTS aid

THEIR CURE

N these days listening to foreigners can
be o most annoying game. Aerial
power has increased by leaps and

bounds and stations have- crept closer
and closer togethor in wavelengths, so
that a rceeiver thought to be highly selec-
tive a year or two ago to-day finds itseif
guite incapable of dealing adequately
with- the interference problem. The
straight three or four valve receiver,
consisting of HL.F. stages, detector and
pentode, can give a very good accounb
of itself, especially since the use of variable
mu valves and band-pass filters have become
standard practice, but for the very best
interference-free  foreign listening the
claims of the superheterodyne cannot be
ignored. Here is a type of receiver in
which a very high standard of sclectivity
and sensitivity is® fundamental to the
design. .

Unfortunately, most people are, without
just cause, afraid of the design.  The
word * superheterodyne ” has so many
sylables and sounds 0 scientifically
imposing that the aninitiated uncover their
heads and bow down in awe whenever it is
mentioned. In my meanderings round
wireless emporiums I have even heard
salesmen disparage superhets on the grounds
that scrvice problems would be more
intricate. Now this is all wrong. The
superhet certainly contains one Pprocess
more than straight H.T. sets, but the idea
behind it all is not really complicated.
Some of the troubles are of the type liable
to occur in any kind of set, whilst others
are peculiar to the superheterodyne, and
it is the purpose of this article to discuss
a fow of the latter, together with their
causes and cure. Before dealing with
these, however, & short description of a
typical superheterodyne is given to make
the following remarks quite clear.

The big difference from ordinary sets

L.FTrcns. 4

Some Peculiarities of the Circuit , £7mans.
Explained by W. WINDER S

is the  frequency changer.” Signals picked
up by the aerial vary, as you know, from
900 metres to 2,000 metres in wavelength.
The frequency changer receives any signal
between these limits and changes the wave-
length to a fixed one in the neighbourhood
of 3,000 metres. Whether the set is tuned
1o London National on 261 metres or Radio-
Paris on 1,724 metres, by the time the signal
has passed through the frequency changer
it has a wavelength of 3,000 motres.
superhet is simply & svavelength changer
{or frequency changer if* you want to ke
more scientific), followed by an ordinary
H.F. set, the H.F. set part being per-
manently tuned to 3,000 metres. 1f you
have followed this simple explanation
you will see that there are two kinds of
“ high frequency ’ in a superhet, one at the
wavelength of the broadeasting station and
the other at 3,000 metres. To avoid
confusion we will call the first ““ high
frequency ~’ and the second ¢ intermediate
frequency.”’

‘After this brief explanation of the bare
principle behind thé design let us proceed
to the special faults that may arise.

Noisy Background

A hissing background to foreign pro-
grammes is not an essential fault of super-
hets, but it is a most common oOne. 1t
occurs on sets working from an inefficient
acrial, and generally only in sets. not
provided with H.F. amplification in front
of the frequency changer. This hiss has
its origin in the oscillating valve which
forms part of the frequency changer, and
when & station is tuned in, this unfortunate
noise, known as the ¢ Qchrott effect,”
gets impressed on the radio signal, gets
amplified in the intermediate frequency
stage, and under certain circumstances
can attain to an objectional roar. The
obvious remedy, as we cannot design a
hissless valve, is to limit the amount of
amplification after the hiss occurs—
in other words turn down the volume
control. To allow this to be done and yet
retain good volume on the wealker foreigners
a good aerial is essential, and the provision
of such an aerial is the cure for the trouble.
Those readers having no facilities for fixing
up a good aerial should be sure to buy or
build a superhet containing a stage of
H.F. amplification in front of the frequency
changer. The common idea that superhets
will work off any old aerial is an unfortunate
legacy from the days when they could not
be attached to an outside acrial for fear of
interference with one’s neighbours. Just
one word of warning. If a preliminary
H.T. atage is fitted it should use a variable
mu valve—otherwisc the benefits accruing
from the selective design are largely thrown
away through cross fmodulation troubles.

Instability and Whistles

A misleading trouble to which superhets
are prone is the appearance of whistles
all round the dials, They are exactly like
the whistles that are heard on a normal set
when tuning through carrier waves with'the
reaction knob turned too far. The reader
who has had previous experience of H.T.
amplification will at once say “ instability ”
and proceed to fix up more elaborate
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Fig. 1. —Anormaldetec-
tor anode circuit.

screening between the stages, but nine times
out of ten he will be wrong, for the troubte
is wusually due to quite a different cause,
If whistles occur on every station then
the set definitely is unstable, in which case
the cure does not generally lie in more
elaborate screening, such as metallised
valves, screened connecting wire, ete.
These things are useful, but they do not
touch the main cause of instability in
superhets—the presence of intermediate
frequency currents in the L.F. amplifier.
The cure for this is ta place in the second
detector anode circuit (the detector proper)
a good H.F. filter, consisting of a good H.F.
choke connected to the anode of the valve,
with a .0003 fixed condenser between each
side of the choke and earth. (See Fig. 2.)
All three components of this filter should be
placed as close to the detector valve holder
ag is possible.

Second Channel Interference

.. instability is not usually pronounced
in superheterodynes.  The whistles are
nearly always due to what is called “ second
channel interference,” and as an .explana-
tion would take up many pages we will
proceed at once to the cure, which is to
pay attention to the preliminary tuned
circuits.  Nearly all superhets contain
three tuning condensers, one for the oscilla-
tor and the other two for the tuned circuits
(at radio frequency) preceding the fre-
quency changer. set such as this,
when used in the London area, would
whistle about the Poste Parisien setting,
and again in the neighbourhood  of
Prague, and perhaps there would be
one or two other whistles, too faint to cause
annoyance.  Midlanders would be more
lucky in that no strong whistle “should
appear, whilst listeners in the Huddersfield
and Manchester area would find only one
strong one—somewhere about Midland
Regional.

A set using more tuning condensers would
be less prone to second channel inter-
ference, but a set with only one tuned
circuit, in addition to the oscillator, would
get whistles all round the dial. This
description of average results of the various
designs has been given to enable the reader
to soe whether his own receiver is up to
standard or not in this important respect.
If there arc more whistles than outlined
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" above, attention should be paid to the
ganging of the tuning condenser,

Ganging

No manufacturer, and presumably, no
reader building his own set, would be so
foolish as to use a gang condenser unless
the associated tuning coils were matched,
50 ganging merely resolves itself into adjust-
ing stray capacities. Tune in as accu-
rately as possible a station about 250
metres, and then adjust the trimmers for
maximum volume. That is all that is
necessary if the oscillator condenser is
not ganged with the others, and any further
misganging could only be due to poorly
matched coils or condenser. Where the
oscillator tuning is ganged with the others,
t.e., where there is only

onc tuning control on the
set, adjusting trimmers
can be tried without fear

of upsetting things, as
long as such adjustments
are carried out on -sta-
tions between 200 metres
and 250 metres, If, how-
ever, such adjustments do
not mend matters, further
efforts are rather beyond
the average amateur, be-

*0Q00F i/l
Fresel
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stations working on a waveleagth about
3,000 metres, that is, at a frequency about
equal to the intermediate frequency. One
cause of this trouble is the use of a capacity-
coupled, band-pass filter as the preliminary
tuning arrangement, the coupling con-
denser offering an impedance to these very
long waves sufficient to set up an appreciable
voltage on the grid of the frequency changer.
Changing over to inductive coupling
between the two units of the band-pass
filter usually clears the trouble, but if it
still creeps in on the long waves, a wave-
trap, tuned to the intermediate frequency,
should be inserted between the aerial and

- 120 Volts

and as you all know, absence of high notes
leads to boominess and lack of clarity.
In these days an intermediate transformen
will nearly always consist of a pair of
slab wound coils placed close to each other
inside a metal containcr—something like
an ordinary coil screen. The position of
the coils relative to each other is usually

-adjustable, and if quality is thin they should

be brought closer together. This will help
put back the high notes at a slight expense
of selectivity.

If the output valve is a pentode, it
should be used without any corrective
device such as a resistance and condenser
across the output. A pentode’s natural
property of accentuating the high notes.
can compensate for those lost earlier in the
receiver,

Radiation

In the old days superhets were always
worked off frame aerialg,
because of the annoyance
caused toneighbours when

ing bound up with the
question of intermediate

frequency. 00085
Harmonies {;Zfa’
onie
It is sometimes found (245
that the Jlocal station

comesin at several settings
of the dial, thereby cut-
ting out so many toreign-
ers. This is due to the
generation of harmonics
by the oscillator valve,
and is a question of de-

FE

more ambitious” collec-
tors  were used. A
modern set should not
offend in this way, but

it docs, and if the

= if ‘

= \ reader does not feel suffi-

\ ciently competent to
* -

undertake structural
= alterations, he ecan
casily build a choke-

sign rather than some-
thing that can be tackled
with a completed set, For
the benefit of set builders,
harmonies are not so troublesome if the
anode circuit of the oscillator is tuned in
preference to the grid circuit. This is, of
course, just the opposite of our old friend
the ordinary reacting detector, which has
its untuned coil in the anode circuit and
its tuned coil connected to its grid.

Intermediate Frequency Interference

This takes the form of interference,
usually of morse, which is quite independent
of the dial setting, and is %ue to telegraphy

Grd Bias

Fig. 3— A super heterodyne convertor added to a receiver.

the set., The coil for such a wave-trap
should have many turns—say, 500 in slots
on a 2in. former—and the tuning capacity
should be a pre-set condenser of .00}
microfarads.

Poor Quality

A properly-designed superheterodyne can
give as good reproduction as any other
type of set. The design is, however, so
selective, that most of the high notes will
be lost unless suitable precautions are taken,

coupled sereen-grid
unit to stop the nui-
sance. Any H.F. unit will do, so long as
the valve used isa, variable-mu, but ths
circuit given in Fig. 3 is as good as any.

+ The coil can be any dual-wave coil, or

. == -

a pair of suitable ““ plug-in” ones
mounted at right-angles to each
other and wired in series. This
unit, besides preventing radiation

by isolating the oscillator from the

aerial, will, incidentally, increase the

range of the set, reduce oscillator hiss,

reduce second channel interference
and to a small extent increase selectivity.
Its disadvantage is that there is another
knob to turn.

It is to be hoped that the few possible
troubles will not put intending builders
off the idea of a superhet. A similar
number of ills to which other types are heir
would be quite as long, and the advantages
of range and selectivity must be experienced
to be believed.

Full State Control of German Stations
ACCORDING to a recent decision taken

by the Berlin authorities, the control
of the German Broadcasting System has
been withdrawn from the Ministry of Posts
and Telegraphs and has been handed over
to the care of the German Chancellor (Adolf
Hitler).

The Flying Doctor
USTRALIA has organised a flying
Medical Service of which the base is
situated at Clancurry (Queensland). It has
been established to serve a largce number of
bush cattle stations. To secure medical
assistance when required, the stations,
which are provided with a small wireless
transmitter, broadcast a special S O Sicall, on
receipt of which a fully equipped aeroplane
with staff consisting of mechanic, doctor and
nurse is inmediately sent to attend to the
patient. The aircraft is so fitted that n
case of necessity it can take an ambulance
stretcher and thus rapidly convey the sick
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person to the neavest hospital, The service
has proved very successful and larger planes
are being built in order that a surgeon and
anaesthetist may be added to this air
ambulance,

Make a Note Of It.
ISTENERS would do well to tune in
Prague (488.6 m.) on the evening
of Monday, May 1st, when the station
celebrates the tenth anniversary of 'the
opening of the Czech broadcasting system.
Special programmes in which all the stations
In the network are taking part have been
arranged for this occasion.

Shanghai’s 44 Radio Stations
I all Chinese eities Shanghai without
doubt is the one which possesses the
greatest number of broadcast listeners,

There are at present no less than forty-four
transmitters in daily operation and radio
programmes are given in seven different
languages.  Most of thess stations are
privately owned and many are used for
publicity purposes.
Dressmaking by Radio

FEATURE which has achieved con-

siderable popularity amongst women
listeners in Holland is one-which is hroadecast
twice weekly through the Hilversum trans-
nitter. It consists of lessons in dress-
making. The paper patterns obtainable
against payment of a small fee from the
studio are made to one size, but bear a
series of numbered perforations. From
instructions received by microphone the
listener need only conncet up these perfora-
tions with a pencilled line to secure a pattern
made to a special size. On a recent, occasion
when a child’s frock was designed, the
studio veceived applications for over twenty-
thousand patterns !
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Type W.4 half-wave
Westector (actual
size). Saitable for °
use as a radio-fre-
quency or inter-
mediate - frequency
detector.

Full - wave _cenires
tapped Westector
actual size).
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DETECTOR OF TO-MORROW—
AVAILABLE TO-DAY !

The use of the Westinghouse Metal Rectifier in modern
A.C. Mains Receivers and Eliminators is quite familiar ;
and its long life and high efficiency has earned for it
an outstanding position. '

Now, however, after years of patient research and
development, the Westinghouse Metal Rectifier is intro-
duced to you in a new form—as a copper-oxide detector
for the reciification of radio-frequency currents. No
bigger than a grid-leak, the WESTECTOR is a great
advance on previous pure detectors, and is undoubtedly
the detector of the future. It requires no current or
voltage supply, and retains the inherent qualities of long
life and high efficiency associated with the Metal
Rectifier. ‘

Manufactured in England by —
THE WEST]NGHOUSE BRAKE & SAXBY SIGNAL CO., LID,
' 82, York Road, King's Cross, London. N.I.

Types and Ratings.

Model. Type. Length Mazx. input vo}ts, Mz’;"%ﬂ:ent Price.
W4 Half-wave 1 15/16in. | 24v. peak 0.25mA. 716
W.6 Half-wave 1 15/16in. | 36v. peak 0.25mA. 16 .
WM.24 Centre-tap, full wave | 3in. 24v. on each side of centre tap | 0.5mA. 10/-
WM.26 Centre-tap. {ull wave | 3in. 36v. on each side of centre tap 0.5mA. 16/-

COUPON.

Please send me full particulars of, and circuits for use with, the
new Westector.

..........................................................

Suirable for wse in S P L LR LR
place of a duo-diode )

detector,
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NE of the features in which the
modern radio receiver differs most
noticeably from that of seven or

eight years ago is the method of tuning.
This is duec 1 a large measure to the
different conditions which existed then,
for it was necessary for the amateur to
have & means of tuning almost anywhere
between 100 and 3,000 metres in order to
obtain sufficient listening matter to justify
the construction of a receiver. The
carliest arrangements of huge coils, either
tapped or arranged with a slider, had
innumerable defects, for instance, con-
siderable dead-end looses, copper dust
collecting between the turns and shorting
them, excessive size and so on.

The plug-in coil, which is still in use
in many home-made receivers, provided a
solution to many of these defects. They
were simple, efficient, cheap to purchase or
make and provided for tuning to any
wavelength without the use of excessively
large variable condensers. Even to-day,
their only drawbacks are the difficulty of
making tappings, the necessity for changing
perhaps as many as three coils, and the
large external fields. If suitable screening
can be arranged, sets can be built incorpor-
ating such coils which will compare very
well with present tuning systems, and at a
considerably lower cost. If the need for
occasional coil-changing is not objected
to, these coils may well be adopted in a
set intended mainly for short-wave re-
ception.

The problem of continual coil-changing
can be overcome by using loading- coils,
short-circuited on the wmedium wave-
band ; - but if this is done, then why not
construct a dual-range coil in the first
place ? Nowadays tuning systems are
. becoming more and more

/ standardised : aperiodic aerial
coupling is now almost

e
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Selected Methods of Changing from One Wave»Band to Another
remiemiemommiescancesiaBy P E, BARNES, B.S¢mamtomomiasimimimia
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universal, for instance, while tuned grid
coupiing is now the usual method of
handing on the signal to the detector valve.

Simplifying Connections i
There are one or two points in
connection with the wave-change

e
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the main bias battery is shorted, then
there is danger to the output valve,
-and.-also the H.T. battery. In most cases,
however, it will be obvious that something
is wrong before the damage is serious,
but it is rather an elusive fault to track
down if the real cause is not suspected.

Sometimes this alteration of switching
Is not a practical proposition, either be-
cause of the difficulty of obtaining a suitable
switch (this applies particularly to cases
of band-pass coils or H.F. transformers),
or from practical objections, such as lack
of space or inconvenient layout. The al-
ternative method shown in Fig. 2 will

cnable the difficulty to be overcome.

Preventing Break-through

Another point in dealing with wave-
change switching is the provision of some
means of preventing medium wave break-
through on the long wave-band. The

simplest solution is to use a choke (a

60-turn coil will often suffice) in the aerial
circuit, shorting it for medium-wave recep-~
tion.  Often, however, it is possible to
arrange that this choke is automatically
shorted by the ordinary wave-change switch.
The system shown in Fig. 3, for instance,
does not require more switch contacts than
if the choke were not used.

Remember that this choke must be so
positioned that it has its axis at right-
angles to that of the coil, in order to avoid
undesired couplings.

In some dual range tuners, the reaction
coil is included in the switching arrange-
ments, with the intention of providing
convenient control of reaction on both
wave-bands. This is not always neces-
sary, as the same effect can usually be
obtained by re-positioning the reaction coil,

=R
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Fig. 1.—Wave-change switching in a
variable-mu stage.

switching of receivers which are often
neglected, sometimes with unfortunate
results. In general the tuning coils have

tuned-grid system—and switching can

one end at carth potential—this is one
of the advantages conferred by the

Y be carried out with two or at the most
fthree points of the switch at a high-
ifrequency potential on long waves,
gand all points joined together and
” to earth on the medium waves. This
avoids the need for insulating bushes,
and simplifies the connections when a
metal panel and baseboard are in use.
Very often, however, a variable-mu
or ordinary S.G. valve is biased ac-
cording to the system shown.
This is often mentioned where
a change from ordinary S.G.’s <
to variable-mu’s is concerned, ‘
but this will require alteration,
and sometimes complete scrap- $o
ping of the wave-change gear. ¥ {
We can no longer use ' an
earthed plunger through the 31—
panel nor can we join all the
contacts for medium waves.
> LT~

el T

It is very easy to overlook
this point in making any
alterations to a receiver,

> G.B~

which will require to be nearer to the
LT- long-wave portion of the tuning coil
than to the short-wave portion. It is
often exceedingly useful to be able
to save a switch contact in this
manner, as it can often be put to a
b.etter use, e.g., to provide constant selec-
tivity on both long and medium wave-
ands, by transferring a tapping point
on the aerial or H.F. transformer coil.
| A further usetul saving may be effected
by ““carthing” one end of the reaction

~ Coil on some types of dual range coil.

and as a result the bias

Fig, 2.—Wave-change switching in an ordinary

. stage,

\}G‘B-—battery is shorted.  With
the small .9 volt bias cells
used for S.G. valves, this is

not a serious matter, but if

> LT =

Fig. 3—Wave-change switching
with the inclusion of an anti-break-

through choke.




We shall be pleased

to advise readers re-
garding purchase
of complete sets.

N view of the peculiar conditions obtain-
ing in the United States, where most
citics possess a number of broadcasting

stations on the medium waveband, selec-
tivity and sensitivity are the main qualities
required in a rccciver by the listening
public. It' is for this reason that, 'in
America, . the superbeterodyne circuit has
achieved so miuch popularity. In their

model 247, Philco have demonsbrated that
it is a practical propdsition to pack eight
valves, and all the nccessary components,
including a moving-coil loud-speaker, into
s, cabinet which in size does not exceed that
of the majority of three-valve sets. In
performance, the model under test was in
cvery respect cgual to that of its A.C.
prototype, an achicvement with which the
malers may be well satisfied. )

Both the radio frequency input, and @ ) I ) < R ST

the modulator oscillator circuits are
identical with “those = of their other
models. such as 56, 237, 248, cte. Briefly
reviewed, we have a band-pass inpub
cireuit between the aerial and  first
valve of the sereen-grid type delivering
a substantially flat-topped wave-form
to the grid. Incorporated in this valve
anode circuit are four inductive circuits,
the first of these being a series con-
nected  networlk  of inductance and
capacity, part of this tuning to the
incoming frequeney (at the grid of the
valve) and this part, with, in addition,
the first intermediate frequency  trans-
former primary tuning to the inter-’
mediate  frequency of 125 Lkilocycles,
this forming the second induetive cireuit.
The third and fourth circuits consti-
tute the main part of the oscillator
circuit, and are both inductively coupled
to the above-mentioned. The local
oscillations are-generated by coupling the
{irst. of these two last circuits (tuned to
a frequency of 125 ke/s higher than
that of the incoming signal) to the
gecond circuit, in this casc aperiodic,
and which is located in the cathode
vobwrn of the valve. In its turn, it
continues throngh a paralleled biasing
resistance and by-pass capacity to a further
aperiodic cireuit inductively coupled to the
acrial before passing to carth. The energy
is fed to the control grid by varying the
potential of the cathode at the oscillatory
frequency in respect to the control grid.
The oscillatory circuit is completed via a
small, common, trimming condenser (which
is the capacity already mentioned in refer-
ence to the first valve anode circuit);
this condenser serves the triple purpose of
tuning the anode circuit to the input fre-
quency, and thc primary of the inter-
mediate frequency transformer to its
. operating frequency of 125 kilocycles, and
oseillatory coupling condenser.  If, there-
fore, we reccive a signal on, say, 300 metres
(1,000 " kiloeyeles), it will be brought in

¢

<

awplified form to the anode of the first.
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valve. At this inpli‘o frequency, the valve
oscillatory circuit generates oscillations at
1,125 kilocycles, a frequency of 125 kilo-

signal. As we have these two frequencies
present in one common circuit (anode) it
follows that a beat note will be generated
of which the frequency will be, respectively,
the sum and difference of 1,000 and 1,125,
namely, at 2,125 and 125 kilocycles.

The beat.note resulting from the sum of
these two fundamentals is constantly
changing as the input signal frequency is

Bind Your Copies of

“Practical Wireless” o

THE Binding Case for Volume 1, in Blue
Cloth Boards, with Silver Lettering, and
complete with title page and index, costs
2s. 6d. (by post, 2s. 9d.) from:
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altered when tuning in  broadcasts on
different frequencics. but their differcnce
always remains constant, namely, 125 kilo-
cycles. In consequence, as the primary of
the intermediate frequency transformer is
tuned to this frequency, it is passed on in
this form to the uext valve for amplifica-
tion. The unwanted signal frequency, the
oscillatory frequency, and the sum of these
two are rejected. The 125 kiloeycle signal
is then passed through two pentodes, and
again to a detector valve. Part of the
roctificd voltage is fed back through a resis-
tance-capacity filler to the contro! grids
of the two pentode intermediate frequency
amplifier valves, of the variable-mu type,
as grid bias, and thus controls the ampli-
fieation of the signal passing throngh them.
This, in effect, is the automatic volume

.cycles higher than that of the incoming ;

control.  The rectified signal from the
detector is then again amplified (resistance-
capacity  coupling), and finally. passed
through a centre-tapped secondary input
transformer to the control grids of two
pentode outpub valves, operating in -push-
pull.  These valves deliver ‘6 watts un-
distorted output to the moving-coil speaker.
The speaker field coil, in the D.C. mains
receiver, is placed in the positive mains
lead in order to effect the smoothing of
any ripple in the valve-heater circuit sup-
ply. General high-tension smoothing is
effected by iron-cored chokes in circuit with
large-capacity condensers. The voltage-

{ dropping resistance for the heater circuit of
| the valves is in the form of a regulator lamp’;

when in operation it plays an important
part in determining the value of the grid
bias applied to the output valves.

The station selector knob, immediately
below the grid, operates .the triple-ganged
tuning-condenser; its working is remark-
ably smooth, and the slow movement such
that it is possible to ture a station in and
out within a fraction of a degree.  The
figures on the illuminated scale are always
visible ; they represent channel: numbers
which, with the addition of an ** imaginary”’
zero, correspond with the kilocycle fre-
guencies on which the transmitters operate;
as shown in the wavelength lists of broad-
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casting stations. The high-frequency band
or lower wavelengths are indicated on
the upper portion of the scale, and the
< low-frequency band or long wave sta-
- tions, at the bottom.of the scale. The
actual range of the receiver is 200 to
545 metres (1,500 to 535.5 kefs), and
1,000 to 2,000 metres (300-150 " ke/s).
Tor the use of the British listener, how-
ever, although Lilocycles arc, no doubt,
more accurate. it would perhaps be more
useful to calibrate the dial in wave-
lengths, or, better still, to give both
readings. The wave-change is effected
by a small knob on the right-hand side
of the front panel. lts opposite num-
ber on the left is a combined “on’”
and ¢ off ” switch and volume control.
Here, again, the pattern used i3 an
efficient one. Actually, the automatic
control incorporated in the receiver
tends to equalise the reception strength
of all signals tuned in at the sound level
for which the manual control has been
get. This prevents the blaring of the
more powerful transmissions whilst
tuning is taking place, and somewhat
reduces the fading of more distant
stations. With the volume-control knob
in a given position the reproduction on
all signals will not vary greatly in

S ) T | ATD () TR ()

e strength even when passing from a weak:

to a strong broadcast, or wice-versd.
This cqualisation of volume is a principlée
which might well be adopted by more
manufacturers of wireless rteceivers. -In
addition, immediately below the main
tuning knob, you will find onc which also
fulfils & very useful duty. It is a ‘special
control which permits the user to adjust
the tone quality of the broadeast according
to his taste. It is possible to compensato
for small differences by cmphasising the
high notes, or by accentuating the lower
notes. In the former case, this’enables ono
to make speech particularly erisp and clear
and, alternately, giving more emphasis to
the lower notes reduces, to a great extent,
static and cther electrical interferences.
The only three conncetions to be made
to put the receiver into operation are the
) (Continued on page 1256.)
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IRELESS sets are not supplied

as standard fittings on any

British cars, but they do form

part of the regular equipment of a few
luxury ‘“automobiles ” made in America.
Whether or not a receiver is desirable in
the family car, T am not prepared to dis-
cuss, but it is both interesting and

instruc-
tive to at- SPEC/AL

tempt to RESISTANCE %

use one
whilst the

car is in
motion. When
a first attempt
is made to use
a receiver
under such cir- g§
cumstances a NN
number of
difficultics Fig. L.—Method of fitting
immediately special * anti-interference’”
Presen tresistance to sparking plug.
themselves.

If the set is of the ordinary type and the
car has not been specially modified, the
only “signals™ that can be heard when
the engine is running are those ° trans-
mitted > by the ignition equipment. And
these are reproduced as a very loud and
continuous crackle which completely drowns
the reception of any legitimate broadcast.
Thus, the first problem that arises is *“ How
can the ignition interference he cured ? >
The simplest way is to insert a 100,000 ohm
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- Whatever formn of screening is adopted,
care should be taken that all the sheets of
metal forming the screen are effectively
connected together. If copper sheet is
employed the joints should be soldered, but
with foil the easiest way is to cover the
joints with strips of metal screwed to the

! Our contributor JACE here discusses }
i the problems which arise when using }
: a receiver in a motor-car. :
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next step is to fit an carth lead to the set.
It is obvious that an earth connece
tion of the normal kind is entirely
out of the question, but the chassis
of the car provides almost as good an
earth as does & water pipe or buried
plate. All that is required, then, is
a wire to a convenient chassis nut,
or in the case of a car with a single
wire lighting system, to the negative
battery terminal. " If the set is a
portable, and not fitted with an earth
terminal, connection should be made
to the negative terminal of the low-
tension accumulator,

| Brass s7rip

Sereening .
After making the two alterations
suggested above there should only
remain a faint sign of interfering
crackles which should certainly not
be so loud as to drown reception.
A further improvement can he
effected by screening the set; this
can be done by lining the containing case
with tin foil and connecting the foil to the
negative low-tension lead. Before going to
the trouble of removing the * innards”
for this purpose a trial can be made by
covering the outside of the case with foil,

A

—

Fig. 2.—Joining together two pieces of -tinfoil forming
a screen.

casc as shown in Fig, 2. When the set
works from a frame aerial, this should
certainly not be screened, for if it is, no
signals will be received at all.

The Aerial

resist‘lance in the llead to each sparking plug.
If reliable metallized re-

sistances are employed S/AK COVERED
they will have no effect on ALEX

the normal running of the

engine, but will reduce
interference very consider-

ably. 'The easiest way to A

fit the resistances is to cut all
the high-tension cables, solder
each side of the cut to the
resistance connecting wires
and then cover the whole
very thoroughly with insu-
lation tape.

A neater joh will result if
use is made of the special
resistances made by Messrs.
Dubilier and also by the
makers of Lodge sparking
plugs. These latter take the
form of a small cylinder
fitted with a terminal. They
screw on to the plug in place

of the usual terminal: nut 2 T) <

and the high-tension wire 4
is then attached to the termi-
nal of the resistance as shown
in Fig. 1.

An Earth Lead
Sparking plug resistanceg
do not entirely eliminate

~ q%

ignition interference and the Fig. 3.~ An inside aerial which also serpes as a rack for hats and light parcels.

A frame aerial does not generally provide
~ an efficient * collector” on
account of the very great
shielding effect of the metal
bodywork panels, so it is
better to employ a larger
aerial exterior to the set.
The best aerial would be
one clevated slightly above
the roof, but that would
certainly affect the appear-
ance of the car and would,
In most cases, be undesir-
able, A fairly  good
substitute can be
provided by using a
length of *“Ppix”
LIGHT PARCELS aerial material, This

consists of a 30ft.

length of adhesive

- tape through which runs a
strip of copper-foil. The tape

\ can be attached round the
S ) edge of the fabric roof and a
lead-in taken through a win-
dow, louvre or roof venti-
lator ; since the material is
very thin it will not inter-

or better still, with thin sheet copper,
/E.’;EL INSULATORS

e \ ' LEADx-:/)

T |
|

-
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and opening of either the
window or ventilator. The
“Pix” aerial material is
supplied in various colours

fere with the normal closing -
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Fig.4—Aterminal fitted to a lead bushar 1o piovide @ 2-volt

tapping on the car battery.

and one can be chosen to match the colour
scheme of the car. It is not really intended
for outside use so it is best to apply a thin
coat of varnish after sticking it down in
order to protect it from the weather. In
ost cases the car will not be sufficiently
large to take the whole 30ft., but cven a
much smaller length will give satisfactory
yesults. When the car has fabric body-
work, an inside acrial will be fairly efficient
since the body will not exercise any great
shielding effect. A suitable inside aerial
can be made from one of the many kinds
of silk-covered wires sold for usc as ordinary
domestic inside aerials. The wire is ob-
tainable in scveral colours, and so it can
be chosen to match the interior furnishings.

The aerial can simply be wound round the
sides of the roof or it can be made in the
form illustrated in the sketch of Fig. 3
it is talen from end to end of the roof in
zig-zag fashion and is supported on small
reel insulators, screwed to the top. Asan

FITTED TO LEADEN

alternative to recl insulators ordinary insu-
lated hooks could be used. In addition to
acting as an acrial
the wire will prove
useful as a rack for
hats or light parcels.

A\

Power Supply
Haviug decided on
the type of acrial to
he employed wo
might give some con- y
sidetation  to the ‘
matter of the power
supply. Most port-
able scts have selt-
contained batteries,
so these can  be
cmployed if desired,
but putting cxtra
batteries into a car
doces seem rather like
© taking coals to
Neweastle,” The car
battery can be cm-
ployed for low ten-
sion supply, and the
extra drvain on it will
be quite inappreci-
able. But since the
sct will only requive
2 volts, whilst tho
battery givesecither 6
or 12 volts, a regula-
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ting resistance will be neces-
sary. The, correct value for
this can be calculated by the
use of our old friend, Chm’s
Law: thus Resistance Required
equals voltage to be dropped
(4 or 10 according to Yoltage
of battery) divided by the
L.T. current consumption of
the set. A suitable resistance
can be made In the manner
described in a recent article ;
it will be advisablc to make it
to have a resistance somewhat
in excess of the calculated
value, and to use a tapping
clip so that the best position
can be found by trial.  From
the point of view of valve life
it will be best to use the highest
value of resistance with which
satisfactory reception is
possible.

As an alternative to using a
regulating resistance the L.T.
supply can be taken from a
single 2 volt cell of the ac-
cumulator by attaching a
terminal to one of the lead busbar con-
nectors (see Fig. 4), and taking wires from
the extra terminal and the negative ac-
cumulator terminal.

BUsBAR

Connecting to the Car Battery

Conneétion  to the car battery can
‘generally be made through sockets provided
on the facia board (for connecting an
inspection lamp, ete.), but where these are
not fitted, leads must be taken to the
battery itself. In the former case it will
be necessary to determine the polarity of
the sockets, and this can bé done by con-
necting a lamp bulb between the negative
battery terminal and each socket in turn;
the socket which causes the bulb to light
will be positive. When the lighting is on
the single wire system (only a single wire
connection being made to cach lamp) the
voltage rvegulating resistance, if used,
should be connected in_the positive lead.
Theé negative will already be connected to
the chassis, and so no other earth con-

nection will be required.
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Fig. 5.—Receiver and speaker mounted over the opposite wheel arches in a small car.
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Making a Special Set

“Our attention so far has been confined to
the. question of using an ordinary fixed or
portable set in the car, but there might be
a number of readers who would prefer to
miake a set specially for the job and to
instal it as a permanent fitting. °

Circuit Details N

First we must decide on the most.suitable
type of circuit. As the prineipal require-
ment will be ample volume from the nearest
Regional, a single S.G. valve followed by a
‘detector. and two L.F.s.will fill .the bill.
A small and . comparatively inefficient
aerial will be emploved, and so our S.G
stage must be as good as possible. Tuning
must be casy and ““ steady >’ so that it will
not readily be upset by vibration or jolts.
A very high degree of selectivity is not
called for and therefore a band pass tuner
is not in the least necessary.

Solid Construction ,

The next essentials cre that the set should
be very strongly constructed and housed
in a substantial casec. It should not fit
rigidly into the containing case, but-must
be mounted on rubber buffers which will .
insulate it from road shocks, These latter
can best take the form of sponge rubber
pads fitting” between the.receiver chassig
and the case. - Compactness is a desirable
feature which should” be studied in con-
junction with the qiestion as to where the
outfit is to be placed:” To accommodate
the components in a small compass it will
be best to use & * box-form ” chassis and
to” mount most of the low frequency-
components on the under side of the base-
board. As is always the case when com-
ponents have to be crowded to a certain
extent, all parts associated with the tuning
circuits should be fitted with screening cans.

The . Position of the Set .

In a large car there is not likely to be
much difficulty in finding a place for the
set; it will gencrally fit either below the
facia board or behind the front seats. But
in the case of a car coming within the
“baby > class the question of accommo-

dation is more difficult.
I recently solved
the problem fairlysat-
D isfactory by making a

set to fit into a con-
tainer 12 inches
square by 4 inches
decep and fixing it to
the side of the car
above the rear wheel
arch. A speaker of
similar dimensions
was mounted oppo-
site the set over the
other arch as shown
in the sketch of Tig.
5.4 Of course, this
limited the seating
room of the back
seat to a single per-
son, but in any case
it would have becn a
squash for two.
. Whenever a set is
made specially for the
car it should always
be designed so that
it can take the whole
of its power from
the accumulator so
that battery replace-
ments will ncver
become necessary.
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S - Fig. 1.—
A rotary 2-way switch used as a'com-
bined battery and wavechange switch.

WAVE CHANGE
TERMINALS ON TUNER

.~
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“HE idea of
: reducing
V-4 t0 a min-
OFF imum the num-
ber of receiver control knobs was started by
the manufacturers of commercial broadeast
sets some years ago, and it has proved very
popular indeed.. The great simplification
effected in this way has considerably
improved the appearance of contemporary
receivers, and has made it much easier to
build them into cabinets which are more in’
keeping with furnishing schemes. It hasalso
simplified the operation tremendously,
bringing easy tuning within the possibilities of
the most inexpert and unmechanical listener.

I would not suggest that the experi-
menter should attempt to reduce the
number of controls on his receiver to the
bare minimum of a tuning knob aund
on-off switeh, as some manufacturers have
done, becanse he can get infinite delight
from making delicate adjustments of all
sorts, but I do think the time has come
when he should give more attention to the
matter of combining controls in such a
way that one knob may be used for two or
more purposes. Nearly every amateur
now uses ganged condensers, but how many
are there who *“ gang 7’ the other controls
sich as on-off and radio-gram switches,
pick-up potentiometer and reaction con-
denser, wave-change switch and radio-
gram switch, to mention just a few
cxamples 7 All these, and many more,
operations can now be combined by the
use of components already on the market. |
¥n many cascs it is cheaper to use combined
controls than separate ones, and there is
no doubt that the appearance of the com-
plete receiver is considerably enhanced by
so doing. As there are probably a number
of readers who do not realize the possibili-
ties which ke in the direction I have
indicated, perhaps a few practical examples
will be of assistance,

MWV

Combining On-off and Wavechange Swiiches

It is a very simple inatter to combine
the battery and wavechange switches
in the manner indicated in the sketch of
TFig. 1. A simple 2-way rotary switch
takes the place of the more usual pair of
push-pull switches, and the ‘connections are
just as simple as when separate components
are used. When the knob points * straight.

FILAMENT

TERMINALS O
VALVEHOLDERS

“another.
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Reducing the Number

of Controls

In this Short Arlicle a Contributor Explains
1z-how many of the Panel Controls can be
. Ganged Together so as to Simplify the

Operation of the Set
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up”’ the set is ‘switched off;

R turning the knob to the left

right puts the set on to “long
waves.” The only point to
watch when huying the switch
is that it is of the low-capacity
type, because otherwise it -
might have some effect on the correct

tuning of the set. ,/

The 2-way switch shown is only
-suitable where a single tuning coil is
employed, but by using a 3-point
or 4-poirt component it could be
made to operate on two or three soparate
coils in precisely the same way.

R.-G. and Wavechange Switching

A similar type of switch can be connected
in the manner shown in Fig. 2 to serve the
dual purpose of changing from radio to
gramophone and from one waveband to
When the knob is in its central
position all the contacts are “ open ” and
the set is on long waves, but by turning it
to the left medium-wave tuning is obtained,
whilst turning it to the right transfers the
connection going to the grid terminal of the
valve holder from the tuning coil to the
pick-up terminal. This method is only
applicable when the pick-up is connected
in the grid circuit of the detector valve,
or of an L.F. valve using resistance capacity
coupling. If it were used with a trans-
former coupled valve the pick-up would be
put in parallel - with the transformer
secondary winding, and that would have
the effect of reducing volume and also of
impairing the response of the pick-up to the
high notes.

. SWITCH

Fig. 3—A combined potentiometer and
battery swiich,

Volume Control and On-off Swiich

Where a potentiometer is used as a
volume control, either in the grid circuit
of an L.T. valve or for varying the screening
grid potential to an S.G. valve, a knob can
be saved by employing a combined poten-
tiometer and switch of the type shown in
Tig. 3. All connections are just the same

S

switches on to “medium Y4yEiande

waves,” and turning it to the ON TUNE

GRAMO /
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PICK-UP :
O O=—>d8-
Fig. 2—Showing how a single compo=~
nent can be used as combined wavechange

and radio-gram switch,
>~ PICK-UD TERM!

GRID TERMINAL
OF VALVEHOLDER
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e as those
when sep-
arate com-
ponents are
used. When
the poten-
tiome ter
knob is turned to
the position of mini-
/ / mum volume a cam engages
MW, on the switch knob and turns

it off. Conversely, the switch
is turned on by moving the knob slightly ina
clockwise direction, and then the potentio-
‘meter cau be used in the normal way while
the switch remains in the “ on » position.
This idea is very convepient with a mains
set’ because after first switching on, the
potentiometer can be left in the position of
minimum volume until the cathodes heat
up, thus reducing initial wmaiis hum to the
lowest possible limit. Incidentally, - it
might be added that all the switches used
on combined components of the type
suggested are of the quick-make-break
variety, and are therefore equally suitable
for use in either a mains or battery sct.

LW/

Potentiometer Reaction Control

By slightly modifying the receiver ton-
nections the potentiometer can be used
as an excellent reaction control, for which
purpose it is generally a good deal more
efficient than the usual reaction condenser.
1t is only necessary to remove the variable
rcaction condcnser, replace it by a fixed
one of similar capacity, and connect two
terminals (the centre and an outside one)
of the potentiometer in series with it.
The exact wiring is clearly shown in the
slkketch and diagram of Fig. 4, from which
it will be scen that the potentiometer
is used as a serics variable resistance
between the anode of the detector valve
and the reaction winding ; as the resistance
value is increased the degree of reaction
coupling is reduced, and wvice wersa. This
is an excellent, though little known,
method of recaction control, and I have
just embodied it in a new receiver with
greab success. Besides acting as a reaction
control the resistance also serves to de-
couple the reaction winding, and so entirely
prevents the instability and hand-capacity
effects so frequently met with in a sensitive
receiver. The best value for the potentio-
meter is not by any means critical, but
is gemerally about 15,000 ohms. Inci-
dentally, a rather smoother reaction
adjustment is possible if a ** graded » type
of potentiometer is used.

Dual Volume Controls )
It is very convenient to nse a pair of
ganged votentiometers for reaction ang

AL
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Fig. 4—The method of using a polentio-
meler or wvariable resistance as reaclion
control ; the potenti-
ometer may be com-
bined with an on-off
switch if desired.

VALVEHOLDER
pick-up volume control in the manmer
suggested in Fig. 5. One unit is wired
up exactly as described above, and the
other is connected to the pick-up terminals
and also to the radio-gram switch., This
is a very logical system because it makes
possible the regulation of volume on either
radio or gramophone by the same knob.

Other Arrangements

A similar pair of potentiometers can be
used for a set fitted with a variable-mu
valve;: one component is arranged to
provide a variable grid bias voltage to the
V..M. valve and the other is used as pick-
up volume control. If a little cave is taken
in choosing suitable resistance values, one
potentiometer can be used to vary the
screening grid voltage to an S.G. valve,
whilst the other controls the degree of
reaction. In this casc the two components
must be wired in ¢ opposition,” that is,
in such a way that whilst onc reduces the

S.Gt. voltage, the other simultaneously
increascs rcaction by reducing the series
resistance. This combination 'is a very
good one and gives the very effcet that
is aimed at when using separate conirols.
As you know, the method of obtaining
increased selectivity
with an S.G. receiveris
toreduce
the scnsi-

REACTION
= WINDING

5 DOOLL POTENTIOMETER.
FIXED tivity of the first valve by
NDENSER  Jgwering its screening grid
voltage, and at the same time to increasc
the sensitivity of the detector by applying
more reaction.

I have not by any means men-
tioned all the possibilities of dual
controls, but I think that sufficient

-
has been said to enable the reader to e

devise similar scliemes which will he
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wave-change switches, but it is well to
play for safety by making the rule of
general application. .

If by chance there are any readers who are
unfamiliar with the components referred to,
it may be stated that all types of combined
and ganged volume controls and switches
are made by Messrs. Bulgin and Messrs.
Wearite. Both makes arc available in any
required combination or resistance value.
The multi-way anti-capacity switches are
also made by the latter firm, and can be
obtained with either lever or knob opera-
tion. Necdless to say, any good radio
dealer can supply the parts, so there is
no need to order specially from the
makers unless some difficulty is ‘encoun-
tered in obtaining them through the

usual channcls,

applicable to his own receiver. If a
word of warninug is nccessary it is
this: take great care that the wires to

the dual-purpose compon- Fiy 5 —How a double-gang
ents are not allowed to run pofentiometer can be used for
parallel to each other be- .o tisn and pick-
cause, since the terminals up volume control.

are of necessity fairly close
together, unwanted capa-
city might be introduced
which would affect the
set’s stability. This ap-
plies principally, of course,
to wires in high-frcquency
circuits, like those going
to radio-gram switches,
S.G. volume controls and

REACTION WINDING =

LF,
GANGED ——
o]
RADIO-GRAMO'
SWITCH
g LT
PIcdi-Up
7 RADIO-CRAMC
SWITCH
PIdKUP
VOLUME CONTROL

HI value of magnet steel to the user,
whether it be the field magnet of
a loud-speaker or for any other
purpose, depends primavily upon the energy
which. when correctly applied, a magnet
will sustain in its external field. There are
exceptions to this so far as the commercial
value of a magnet steel is concerned, bub
for the timec being these can  be
ignored.

To those not accustomed to this manner
of cxpressing the value of a magnet the
meaning may seeni a little obscure. To
male it clear let us suppose that a magnet
be constructed, jointed in some way, SO
that ils poles could come together, then
in eoming together they could.be made to
do wouk, such as lift a weight through a
height, and this could be at once expressed
in ft./lbs. cnergy. As a matter of faet,
in this way a magnet could do more work
than at the outset existed in the gap,
beeause there is also cnergy in the magunet
itself which partly comes out and becomes
available when the gap is closed, but this
need not trouble us, the idea of a dcfinite
(juantity of energy in the gap has been made
clear.

Now ihe unit of energy ecmployed to
match B (expressed as lines of force per
em.?) and H (in gauss) is the erg. We
shall say nothing about this unit except
that 10,000,000 ergs go to the joule, which
is the electrical engincer’s unit of energy,
cuch that 1 joule per sccond=1 watt, or
746 joules per secc.=1 h.p., or 1 joule=
7378 ft./lbs.  The crgs per cubic centi-

By Photon

nictre are given by the expression B H,
: " 8n_

or conveniently, B¥ H, or Joules=BxH |
25 2510

The most favourable or optimum value
of BxH for different grades of magnet
steel is usually to be found in the manu-
facturer’s catalogue or handbook, thus as
average figures, we may take the following
Col. 2 as representing “ BH max.” for
cobalt steels of the percentages given :—

Joules
per lb. Price Price per

9, Co- BH max. ofsteel per'lb. Joule
balt pence. 8. d,
3% 350,000 080 13 13 6
6% 420,000 096 16 13 11
9%, 480,000 A10 19 14 6
15% 600,000 136 25 15 4
35% 900,000 205 45 22 0

Col. 4 gives the cost per joule on the
basis of prices given in Col. 3.

The makers of magnet stecl find it
impossible to ensurc cvery casting, or
length of bar, coming out exact to sample,
and the question of rejection limits is
thus a matter of difficulty. . Also, when
deliveries are below sample, but not down
enough to reject, the same difficulty arises.
The fair sotution in the latter case is clearly
to pay on computed energy content; when
buying magnets it is field energy that is the
commodity purchased. Thus in the case
of a given magnet assembly the energy value
is the measure of the B in the gap squared,
the sample being taken as datam.

Loss of Field Strength

Another point of importance is the loss
of field strength with time. In this
different magnet samples differ greatly
amongst themselves. It is commonly
found that a sample which is exceptionally
good, or above the average, holds its field
better than one that is below standard in the
first instance. Most of the loss takes place
within the first month after being magne-
tized, after that the magnet has reached a
stable condition, but there are exceptions

even to this. The reduction in field
strength is commonly about 5 per cent.

and 10 per cent., but is sometimes as much
as 15 per cent., or cven more.

0
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Fig.1.—An ingenious double spider arrangement
Jor ensuring centralisation of the speech coil.

AST week we saw how the apex of
the cone, or the point at which the
speech coil is attached, is held so

that the speech coil is accurately centred
in the air gap surrounding the pole piece.
it will be obvious to anyone that the
weight of the cone, if the edge of it were
not held in any way, would cause the cone
to pivot about the axis formed by the
centring spider, and consequently the speech
coil would not remain truly centred. There
must, therefore, be some arrangement to
support the front of the cone, and it is
here that the whole design of the majority
of moving-coil speakers is spoilt. Last week
we saw that the cone could be held, so far
as the rear portion was concerned, so that,
with a suitably designed spider, the speech
coil was free to move in a true piston move.
ment, over quite a considerable distance
in the air gap surrounding the pole piece.
Obviously this will enable more faithful
reproduction to be obtained than with. any
of the other types of speaker previously
mentioned. But this freedom of movement
must not be destroyed in the remaining
parts of the speaker make-up, and as the
edge or front of the cone must be sup-
ported in some way, we seem that we have
struck a snag. The commonest, and the
oldest, form of holding the cone was to
use a ring of rubber or leather stuck to
the periphery of the cone, and clamped in
a ring of plywood or similar arrangement,
as shown in Fig. 1 last week. The method
of attaching this was to turn over the edge
of the cone for a distance of about a quarter
of an inch and coat this with some sort of
adhesive. It was then pressed against a
square of rubber or leather, and when set
the centre portion was cut away. The
distance between the edge of the cone and
the surrounding clamping ring was about
balf an inch, and to ensure that the cone
would not twist, the material was stretched
slightly when being clamped. What is the
result of this arrangement ? Obviously we
have got back to the same fault that was
found with the ordinary moving iron type
of speaker—namely, a restoring force. If
you can examine a speaker of this type
you will find that the cone is held, almost,
rigidly, in a position where the surround,
a8 we must call the leather, rubber, or
other material, is perfectly flat. Now when
the cone is drawn inwards it draws with it
the surround, and as soon as the pulling
motive is removed the surround pulls the
cone back to a “ normal ” position, If the
cone is driven forward, the same effect is

THE DESICN OF

The Method of Suspending the

Conical Diaphragm is Dealt With

in this, the Third Article of the
Series, by W. J. DELANEY

present, and this naturally destroys quite

D-SPEAKERS—3

a lot of the advantage which
has been obtained from the
moving-coil principle.

Round’s Spidsr

One of the first develop-
ments which was introduced
to overcome this defect wag the idea
known as the Round Spider, after the
inventor, Capt. Round. This is illustrated
in Fig. 1, and it will be seen that this is
nothing more nor less than s second spider
fixed towards the front of the cone. The
pole piece was drilled centrally and tapped
to accommodate a brass rod about 5-16ths
of an inch thick. This projected almost
to the front of the cone. About two-thirds
of the distance along the cone a spider
having only five thin radial arms was
attached, and by suitable choice of the
substance of this spider, and the length of
the arms, great freedom of movement was
obtainable, and the restoring force was
almost entirely removed. There was still
the tendency, however, to return to the
position of rest, and although a great
advance on previous arrangements it was
still not perfect.

Moulded Cones
The next step forward was the employ-
ment of vulcanized fabrics or other patented
preparations which had the apex moulded
to form a spider, and the speech coil was
cemented to them., The periphery of the
cone was moulded to form a number of
cireular corrugations (Fig. 2), This permits
of the extreme edge being clamped, and
the corrugations allow the cone to travel
backwards and forwards fairly freely. This
is a very good arrangement and is still
adopted in a
number of -speak-
ers at present on

/7’——.’\\

Fig. 3 1and | Fig, 4 —~The manner in which a
affle prevents the sound waves from passing
speedily from the front to the back of a cone.

S —

Fig. 2—A method of providing a
fexible surround by means of corru-
gations in the actual cone material.

the market. A further advantage of this
method of building a cone is the avoid-
ance of a seam which tends to break up
the cone into sections and so produce
unpleasant resonances. In Fig. 6 last week
I illustrated a method of avoiding the
centralizing spider, and mentioned that
this was one of the most satisfactory
solutions to the problem of centralization.
This particular loud-speaker employs a
material surrounding the edge of the cone,
and this is secured to a wooden baffle,
But to avoid the restoring force which is
usually obtained by a surround, this firin em-
ploys a most Interesting device. The cone
is first of all cemented to the surrounding
material, and when perfectly secured, this
material is attached to the bafile by a
slow-drying adhesive. The spealker is then
placed on a raw A.C. supply of about
50 cycles, and this naturally causes the
speaker diaphragm to vibrafe backwards
and forwards over a fairly large movement,
1t is left connected to this supply and
allowed to vibrate until the adhesive has
dried, after whicl it is, of course, still free
to carry out movement at this low period.
This device is, needless to say, patented
and is, in my opinion, one of the most
effective devices as yet developed.

Angle of the Cone

There are many other features which
enter into the quality of the reproduction,
and the volume obtained from a moving-
coil speaker, and it is possible to write a
book upon the subject. Before closing this
short series of articles, however, I must
mention the fact that the actual shape of
the cone has quite a large effect upon the
output of the speaker. Ifthe cone has steep
sides, that is, if it resembles the cone in
which ice cream is obtainable in the summer,
it suffers from what is known as * focus.
sing,” that is, the sound is directed forward
in a narrow beam, and the intensity of the
sound when the listener stands a little to
one side falls off tremendously. As the cone
becomes more flat, 5o the radiation spreads
out, and it would seem from this, that the
ideal would be a flat diaphragm. So far,
however, I have only seen one speaker
which employed such a diaphragm, and this
was at one time on the market in & com.
mercial  radiogram costing over one
hundred pounds. A {flat diaphragm re-
quires very much more energy to set it in
motion, and also presents s difficulty in
attaching the speech coil, so that it may be
positioned within the air gap of the magnet
system. This particular model to which I
have just referred employed a disc of wood,

(Continued on page 1240. )
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PETO - SCOTT
GUARDIAN Q. P. P.

MOVING-COIL SPEAKER
specially designed for Q.P.P.
output.  Extremely sensi-
tive, and gives perfect
guality. Cash or G.0.D,,
Carriage Paid, 29/6.

BATTERY MODEL
KIT «“A” Author’s  Kit - of

FOUR PUSH-PULL
 THREE-FOUR

parts, including ready dri le
CASH OR €.0.D. panel, but less valves and
Carriage Paid. cabinet,

£6 : 10 :
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or 12 monthly payments of 12/-

LISSEM ‘* SKYSCRAPER 3. Chassis model Send
with (Lissen) S.G., Detector and Pentode 8,3
valves. Cash Pricc £4J9/6. Carriage Paid.
Balance in 11 montbly payments of 8/3. only
LISSEN “ SKYSCRAPER 3.” Cabinet model.  Send
Complete with Lissen speaker and Lissen 11,6
S.G., Detector and Pentode valves. Cash
Price £6/5/0. Carriage Paid. only
Balance in 11 nfonthly payments of 11/6.
TELSEN “ ASTRALA 3. Chassis kit com- Scnd
plete with full-size Blueprint, building and 5,6
operating instructions. Detector, L.F. and
Power. Cash or C.0.D., 39/6. only
Balance in 7 montbly payments of 5/6.
ROLA PERMANENT MAGNET MOVING-COIL ~ Send
SPEAKER F.6. \With Universal tapped input 4,6
transformer. Cash Price £2/9/6. Carriage
Paid. Balance in 11 monthly payments of 4/6 only
W.B. PERMANENT MAGNET MOVING- o 4
COIL SPEAKER. Type PM4. Complete with o'y
%‘a.r(llsformer. Cash "Price £2/2/0. Carriage 5,9
aid.
Balance in 7 monthly payments of 5/9. ouly
CELESTION P.P.M. PERMANENT MAGNET Send
MOVING-COIL SPEAKER with impregnated 4 6
diaphragm  and  dual-impedance input ,
transformer. Cash Price, Carriage Paid, only
£2/7/6.
Balance in 11 monthly payments of 4/6.
NEW BLUE SPOT 28 P. M. MOVING-COIL  Send
SPEAKER. Cash or C.0.D. Carriage Paid, 5,2
£1/12/6.
Balance in 6 monthly payments of 5/2. f only
NEW BLUE SPOT 45 P.M. MOVING-COIL  Send
SPEAKER. Cash or C.0.D. Carriage Paid, 4,2
£2/5/0.
Balance in 11 monthly payments of 4/2, only
BLUE SPOT UNIT AND CHASSIS. Type Send
99 P.M. . Including matched transformer, 5,6
Cash Price £2/19/6.
Balance in 11 monthly payments of 5/6," only
EPOCH 20th CENTURY PERMANENT-MAG- Send
NET MOVING-COIL SPEAKER. (New Edn.). 6,6
With 5-ratio input transformer. Cash Price,
Carriage Paid, £1/15/0. only
Balance in 5 monthly payments of 6/6.
R & A “CHALLENGER ” PERMANENT-
MAGNET MOVING-COIL SPEAKER. With Send
special Ferranti multi-ratio input trans- 6,6
former, Cash Price, £1/15/-. Carriage Paid.
Balance in 5 m nthly payments of 6/6. ouly
GARRARD INDUGTION GRAMOPHONE
MOTOR. For AC. Mains. WModel 202. Wit
Mounted on 12-inch nickel motor plate e
with fully automatic electric starting and 4,1
stopping switch. Cash  Price, £2/10/0. il
Carriage Paid, oL
Balance in 11 monthly payments of 4/7.
ATLAS ELIMINATOR. Type A.06.244. Scnd
Three tappiogs: S.G., Detector and Power 5,6
Output : 120 volts at 20 m/A. Cash Price
£2/19/6. Carriage Paid. only

Balance in 11 monthlv payments of 5/6.

«p» KIT “C”
K IT B As Kit “ A" but with
AsI Kit “lA " bufh)\"i:\ valves and Peto-Scott
valves, less cabinet,! | American Type Cabinet
|cASH o €.0.D,| |with litt-up lid.
i Carriage Paid, GASHG ..o . 9&0.0.,
9 7 6 * Garriage Paid.
= £10 2 6

or 12 monthly payments
of 1

or 12 monthly payments
of 18/6.

Ki T 1 A”
Auther’s Kit of First
Specified parts,including
ready drilled panet, but
fess valves and cabinet.
CASH OR C.0.D,

g( i » !8 n 5
Carriage Paid.

or 12 monthly payments of 9/«

I EIT “B.” AsKit “A”
: bot  with  valves, less I
: cabiget. CASH or C.0.D,, :
i Carriage Paid,  £7/7/-, or

COCC00a000

: 12 montbly payments of :
: 13/6.

KIT ¢ C.” As Kit “A” bat :
with valves and Peto-Scott
American Type Cabinet with -
: litt~uplid, CASHor C.0.D.,
: Carriage Paid. £8/2/-, or1? I
: monthly payments of 14/10, :

100U

For high or low-powered sets.
Qur Price (for a limited

19/6

;‘..lll---'ll. .I‘ﬂ.'.ll.Il-..lll-l-lll‘-ll--..'l
"S§NIP  BLUE SPOT
‘:' Speaker and Chassis.

% Special Bargain Offer to  Original Price {1 12s. @d.

: "Practical Wireless” prod only) CASH or C.O.D.
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CONVERT YOUR

SET TO Q.P.P.

PILOT Q.P.P. CONVERSION KIT

FOR ANY BATTERY SET

. GIVES MAINS VOLUME AND
- MOVING-COIL QUALITY

i Convert your set to Q.P.P.
: —it’s easy with the

: PILOT CONVERSION KIT,
: which comprises 1 Q.P.P. Trans-
! former, 1 Q.P.P. Qutput Choke,
i 4 Non-inductive Resistances,
! 1 Polentiometer, 2 Mansbridge
: Gondensers, 2 Valve Holders,
i 1 Tone - Compensating Conden-
i ger, 1 H.F. Choke, G.B, Plugs,
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(Continued from page 1238.)

and to break it into sections and prevent
resonances, small pieces of wood were glued
to it at various positions. It certainly gave a
wonderful response.

Dital Units

From what has alrcady been said it is
clear that there must always be present a
fault of some kind, and this means that the
speaker has resonances at one end or other
of the frequency spectrum. For instance, if
the speaker diaphragm is too firmly held,
it will fail to do justice to the low vibration
of our drum. On the other hand, if too
freely suspended, the high notes, which
require a very quick movement, will tend to
be sluggish ; or the particular material of
which the diaphragm is made may result in a
certain frequency receiving undue promin-
ence. To attempt to overcome these faults
it has now become popular to produce what
is known as compensated, or dual units.
This consists of two loud-speakers mounted
on one large assembly. One unit is designed
so that it does justice to one part of the
musical range, and the other attends to the
remainder of the range. In this way-it is
possible to get a better over-all response than

is possible from one unit which is designed to
attempt to cover the entire range.

Baffles

It is now well knox%‘ to all listeners that
the moving-coil type of speaker requires a
baffle. Why ? In the first article of this
series, I illustrated the principle of sound
reproduction’ by showing the movement of
the air caused by the vibration of a drum-
head. If you refer back to this, you will sce
that the movement was slow—actually fifty
vibrations a second. Now our loud-speaker
possesses quite a small diaphragm, and it
will be assumed that it is capable of travel-
ling at this slow speed. If you remember, I
said that the sound was caused by a
rarefaction and compression of the air, and
we must now see how this affects our cone
diaphragm. When it is drawn inwards the
air will follow the cone and become rarefied.
Obviously, it is not possible to leave a
“space” in the air, and naturally all the
surrounding air will rush in to fill up the gap
which is being created. Some of this air will
naturally come from the ifront of the cone,
but as the cone is pushing the air at the
back into a state of compression, obviously
this air will prefer to slip round to the rare-
fied part in the front, instead of being com-

pressed. The same thing will happen when
the cone is driven forward on the other
half of the note—the air in front, in prefer-
ence to being compressed, will slip round the
edge of the cone to the rarefied atmosphere
which is being created at the back. We wiil
not, therefore, get our piston movement of
the air at a distance from the spesker. In
other words, the sound vibration is can-
celled out. To prevent this, we use what is
known as a “ baffle.” This consists in the
simplest form, of a flat wooden Loard,
sufficiently thick to prevent it resonating at a
frequency within the audible range, and hay-
ing a hole cut in the centre, just a liitle
bit smaller than the overall diameter of the
mouth of the cone. When the cone is pushed
forwards the air in front s compressed (as
in our drum illustration), and it cannot get
round to the rarefied arca at the back without
travelling along the front of the baffle and
then along the back. The same thing occurs
on the opposite movement, and so the air
receives the full effect of the movement of
the cone. Tig 3 shows the effective size of
the baffle, which, it will be noticed, is from
the front of the cone, back to the rear of the
cone, and not simply from the cone to the
edge of the baffle.” Three feet is the small-
est size which is advisable.

T the present moment there are two
new wireless features which are
being introduced to the wireless

amateur. The first is, of course, Quiescent
Push-Pull, about which quite a lot has
already been said in these pages. The other
which has so far only been introduced to
our readers, is the new type of coil known as
Ferrocart,

This introduced, in the manner described
in an earlier issue, a very high degree of
selectivity into a receiver—much higher,
in fact, than has hitherto been thought
possible without introducing the super-
heterodyne principle. We have given
circuits and constructional data relative
to the Q.P-P. principle, and all that
remains is to introduce a receiver employing
the Ferrocart coils. Unfortunately, these
have not been obtainable until now, and
therefore our readers have not been able
to receive any constructional hints.

After tests, we have decided that the
interests of the keen amateur would best
be met by employing this type of coil in a
receiver employing a variable mu valve for

408100 8180 1B 1B 08 re
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the ELF. stage, with a high efficiency
detector. valve. This would intrcduce a
high-gain receiver with a high degree of
selectivity, and would naturally enable a
large number of stations to be tuned-in
free of interference. The question then
arises as to what form of L.F. amplification
to adopt in order to ensure that these
numerous stations shall be reproduced at
a signal strength which is desirable, if the
station is  to offer real entertainment
value. Obviously a pentode could be used
but the anode current is high for this type
of valve, and this would require a large
capacity H.T, battery. Two L.F. stages
would introduce difficulties in choosing the

transformers or other coupling units. It
was decided, therefore, after a few experi-
ments, to incorporate Quiescent Push-Pull,
and so introduce into the one receiver the
very latest in wireless practice, both for
the H.T. side of the receiver and also the
L.F. side. i

As the coils are fairly expensive, and a
threc-gang condenser was chosen, it was
decided to keep the total cost of the receiver
within the limits of the purse of the maj ority
of our readers, and therefore, in place of
pentode valves in the output stage, high-
efficiency power valves, of the low-con-
sumption type, have been used. The result
is a receiver of phenomenal merit, receiving
dozens of stations at really good volume,
on a moving-coil loud-speaker, without the
slightest trace of interference. The selec-
tivity is of such a high order that it must be
heard to be appreciated. The volume also
will satisfy the most critical, and the receiver
is therefore one of the most advanced
designs which has yet been produced in the
wireless art. Constructional notes and

further details will be given next week.
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nducted by
F. J. CAMM

HE second valve in our set, the one
we dealt with last weel, is generally
known as the first L.F. valve, where-

as the last one, which we are going to
study now, is called the second L.F. or
power valve. The term < L.F.” stands for
low frequency, and I will explain why it is
used.

You will remember that the waves
given out by the transmitting station
follow one another at enormous speed and

! 70 GRID B/8S NEG.

These currents, you will remember, are
called high-frequency currents.

The Meaning of ¢ Low-frequency ”’

I explained that the speech or music
sent out was represented by a variation in
the amplitude (height) of the waves. This
meant & rige and fall in the strength of
the high-frequency currents. This rise
and fall occurs at a comparatively slow
rate or low [frequency. It is this low-
frequency variation in the strength of the
high-frequency current which corresponds
with each vibration of the voice or of the
musical instrument being broadcast. You
will recollect that by means of the grid in
the detector valve these variations i the
strength of currents in the aerial circuit
were able to make similar variations in
the plate current.

There are thus low-frequency variations
in the plate current of the detector valve,
and it is because the work of the following
two valves is to amplify these that they
are called low-frequency or L.F. ampli-
fiers. The one we are going to study this
week is also called the power valve, because
it has to handle larger fluctuations in
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Fig. 1.—A resistance used to couple the valves logether.
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| HOW YOUR SET WORKS |
Part 5.—The Power Valve :
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current than either of the other valves
and produces more power.

Using a Transformer
Last week I said that there were two

strike our acrial a million or 1.nore times a . popular methods of AEhTg
i » TOHT amplifier valves — firstly by

o means of a resistance and

" < secondly by means of a {rans-
2 s L P 7 former.” The last or “ power ”
3 ‘ TO NEXT valve in our set is coupled by
VALVE the transformer method. Of

E’, course, a resistance could be
| second, | used just the same as for the second valve,
P thus pro- | but a transformer has certain advantages.
a ducing A glance at Fig. 1 will show just where
o) corres- | we left off last week. If we were going to
< pondingly | use resistance coupling again, we should
N rapid cur- | connect a resistance from the plate to the
N ronts in | H.T. battery, as shown by the dotted
the aerial | line. However, we do not do this- Instead,

circuit. | we use a coil of wire. This coil of wire is

known as the primary winding

¥ 70 L.T. + of the transformer.
> TOLT~& M. 7- How It Works,

The action of the trans-
former is somewhat different
from that of a resigtance.
To understand it we wush
first see what a transformer is.

A simple type consists of two coils of
insulated wire wound round an iron rod.
They may either be wound side by side,

as in Fig. 4(a), or one over the other, as at
(b), When a fluctuating current is passed
through one of the coils it acts some-
thing like the resistance we were studying
last week. That is to say. a difference of
pressure or wvoltage arises bctween one
end and the other. Another thing that
happens is that the curvent passing through
thqlone coil induces @ current in the other
coil. =

If each coil has the same number of
turns, then the difference in woltage be-
tween the ends of the second coil will be
the same as that between the ends of the
first one. If, however, the second coil has
smore turns than the first, then the voltage
produced will be greaicr than that across
the first coil.

This is where the usefulness of the trans-
former comes in. It enables the voltage
to be “ stepped up ” any desired amount.
Thus, if we make the second coil twice the
size of the first one, then the voltage
across the second will be twice that across
the first. If the second coil has three times
as many turns as the first, the voltage pro-
duced will be three timés as great, and
SO Ont,

How It Is Made

Incidentally, the type of transformer
just described is rather primitive and
would not be very efficient. The type used
in a wireless set is much more cavefully
made. The chief difference is, however, in
the iron * core.”” This is not a simple iron
rod, but is made of a number of sheets of
a special iron alloy, also it does not merely
pass through the middle of the coils, but
extends right round the outside of them.
Fig. 4 (¢) and (d) will show what I mean.

E TOHT +
70
TRANS FORIMER
it LE ~ SPEARKER
VALVE
R 2rd L.E OR
2 POWER "
A % VALVE
; R
5
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g o o3 7O LT+
0 > TOL. T~

TO GRIDBIRS NEGRTIVE
Fig. 2.—A transformer used for coupling purposes.

yancw-{

= )-tumumﬂmm-lxc-(m)—“mmnm()-lm)emnmn-umn—u-o’nnl_m—n-l_(x‘

o)D) N {1 ) G )RR D ) T T O} T VG (T { TR e ) G| TR ) T () <SS 1 | IS TR ) ) S

B A 3 P A (e T ol L LT TR 1T | ST P i ) - €I €



1242 PRACTICAL WIRELESS March 18th, 1933

TN

plate of the power-valve passes

TS (- ) RN - ORI U SRR 1 1N

through the coil. This tends
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i - of the little coil spring, pulls on %
i ; the reed and so enables the gap

! P Col7 (B POWER VALVE between it and the magnet to 3

i 7O POSITIVE  be adjusted to within fine limits. |

§ END OF H.T. |

BATTERY 3, Its Action 1§

; 1 EECES The speaker works as fol- 3

? TRANSFORMER : lows :—The current from the !

|

.-
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i
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LOUDSF’ffHER that if you pass an electric

) 7O L.T
POSITIVE

to increase the powecr of the
magnet.
It is quite a well-known facs

PORD (| > (|

== current through a coil of wire -
wound round a piece of iron,
the iron will become magne-
tised. In this case the iron is
already magnetised, as it is a
permanent magnet. The cur-
rent through the coil therefore
increases the magnetism, But
we already know that when
music is being received by our
sot this current fluctuates all
the time in harmony with the
sound vibrations of the instru-

ments being played. This

The two coils are very carefully
insulated one from the other and are
usually wound on the same bobbin.
Yirst the primary winding is wound on.
Then a layer of waxed paper or similar
-insulating material is wrapped round it,
and finally the secondary winding is put
on. This latter usually has from three
to five times as many turns as the
primary, but it-may have as many as
eight times.

The core is made in two parts—
one T-shaped and the other U-
shaped—each part being composed of
many sheets of the iron alloy. The
two parts are fixed in position, as in
Fig. 4 (¢) and (d), after the bobbin is
wound, and then the whole thing is
sealed inside a bakelite case fitted with
four terminals connecting to the windings
inside. It then presents the appearance
shown in Fig. 3.

The Power Valve

Of course, the object of the transformer,
as you have probably guessed by now,
is to increase the varia-
tions in voltage applied
to the power valve.
You will see how it is
connected up from INigs.
2 and 3. Notice that

CONE

HNDS

Fig. 5= simple reed fgpe
-of -doudnspeaker. ‘
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Fig. 3.—How the last valve is connected in circuit.

= re
-ABUSTING from actually touch-

through the medium
1D } ;.

one end of the ™~y
secondary wind-
ing is joined to the grid of this valve.

The action of the power valve is exactly
similar to that of the previous valve,
small variations in the voltage of the
grid giving large variations in the plate
current. This amplifying property of
the valve itself added to the step-up
effect of the transformer causes the total
amplification to be considerable, so it is
now that we join up the loud-speaker.
This is connected in the plate circuit
of the power valve, that is to say,

T~

between the plate and the positive end

of the high-tension battery, as shown in
Figs. 2 and 3.

The Loud-speaker

To explain the working of the loud-
speaker I am going to describe the
simplest type. It consists of a magnet N
(Fig. 5), a strip of iron known as the

reed, a coil of fine insulated wire, and @ °

paper cone attached to the reed by a
small metal rod.
There is also a knoh
and gpring for ad-

justment purposes.
The coil is wound
on to a small bobbin
which fits over one |
end of the magnet
while the reed, which
is of a springy nature,
15 screwed to the
other end of the mag-
net. The free end of
the reed is just op-
posite the coil end
of the magnet.
Although the mag- g
net: attracts ib, the §

springiness of the ¥
ed prevents it =

ing. The distance
it is away, how-
ever, can be adjus-
ted ?gy means of tha
adjusting: knoh
shown. This knob,
elcborate formo

= 7O GRID BIRS NEGvs,
g

f,s PRIMARY [}

(8) SECONDARY
Fig. 4 (a) and (b) show the
essential parts of a simple

v dror cored transiormer; (&) and (d), the more

Lransformer tsedina wireless sef. ;
mnmumnmzrmnm!:m:mnmnmnmxnm)mnmlmﬁ)

means that the increase in
magnetism  produced by the
current will also fluctuate even
as the current fluctuates.
Now, let us see what effect -this has.
Well, briefly, it varies the attraction of
the magnet for the reed, so that the reed
vibrates backwards and = forwards all
the time. Being attached to the paper
cone, it pushes that backwards and
forwards also. The vibrations -of the
cone cause ripples or waves in the air.
These waves are waves of sound, that is
to say, they are pulsations in the air
which when they reach our ears produce
the sensation of sound. That is, in fact,
what all sound waves are—pulsations
in the air. In fact, without air there
could be no sounds at all. However,
that is beside the point. The point is

T S 1R ) Y S\ A |\ 222 () TR DT I ¢ ) )00 i (TR ) G () T} R ) > )-GO {1 3 1 G

that the sounds of the studio miles away
are reproduced with exactness in our g
own home, 3
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Purvesors of and  Puricyent
glu;‘m I{.—:_m:-; of Elecirus Lamps
y Appoinsmen By Appeimiment

The name it means' EXCELLENCE

YOU GET

BETTER SERVICE
FROM THESE
ACCUMULATORS

een—

EdL.7
60 a/h capactty 10/3

E.L.9
80 a/h capacity 12/3

ELSs .
40 alh capacity
L.So

20 alh capacity

E.LM.4 .
45 a/h capacity

give you. It means that the positive and negativ

All good radio dealers sell them.

A/
ACCUMULATORS

@ THE EDISON SWAN ELECTRIC CO. LID.
wg PONDERS END, MIDDLESEX

Balanced capacity—that is the secret of the extra and
better service which Ediswan *‘Extralife’” accumulators

-plates are designed to function in exact electrical
balance. This makes quicker charging and slower dis-
charging possible without damaging the plates. You get
better service and longer life than with ordinary cells.

€

CORRECT &

PERFECT TRACKING
WITH THE SIMPSON
ARM & PICK-UP

32/6

. B COMPLETE

TECHNICALLY T

MECHANICALLY PERFECT!

A Simpson Straight Track Arm and Pick-Up is the only instrument
which will give you perfect gramophone repreduction through your
radio set. Here are a few points which show that the Simpson has
no equal in value at the price :—

1. Reccrd wear minimised. 4. Life of records doubled!

2,100, Straight Track ensured | 5. Tone natural and pure!

3. Needle scraich eliminated. 6. Fits any gramophene!

7. A scientifically designed and produced instrument.

8. Incorporates Automatic Step.
Consider thete poinis in comparison with GUARANTEE;
others and ycur choice of the Simpson Uncosditional guarantee to =
will be fully justified. - Ask your Dealer. repair or replace, free of 3
charge, within 12 mouths &

Fill in coupon below for the Free booklet d o -
describing this Pick-Up and Arm. (misuse and abuse excepted.) =

SIMPSONS SYNCHRONOUS
)R & TURNTABLE!

TaRERERARNENEE

CORSTANT SPEED
NOTHING TO WIND
91" DEEP

39’6

COMPLETE

No winding the Simpson Synchronous Motor and Turntable, a flick of the
finger starts or stops it, and with an almost negligible electricity consumption
revolves af a constant speed of 78 (correct speed) with perfect silence!
Consider the following points when purchasing an electric gramophone
motor and see why the Simpson is supreme :—

1. Only 247/ deep. 5. Sizes 107/ and 12/

2. Nothing to go wrong. 6. Costs less than %d. per week to fun’

3. fits any gramophone. 7. Coes by itself.

4. Tahis S WUIRLES (12 8. Constant speed of 78 {correct speed)
Buy yours to-dayl i is amazing value, 3 H
and can be obtained from all good refailers :UcljdARANTEE:

/6 : ncon itional guaranlee to u
for 39/6. 2 repair or replace, free of 2

Fill in coupon below for your Free copy :cha'ru within 12 mont}uE
of booklet describing this motor. % (misuse and abuse excepted.) 3
‘...‘...'..."‘--l’..-ﬂ'll..-"..‘l....."l.'..‘..l-ll.‘l...l.'l-‘.'.-.‘."l-.'-

-

F R E SIMPSONS ELECTRICALS LTD.
Grange Road, Leyton, London, E.10.

To interested  rteaders
of “Practical Wircless™”
we shall Le plcased to
gend our illustrated
Tolder (containing all
technical  detalls)  on
receipt of completed
coupon.

ARSARWRERISDANRNAIEERD
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LISSEN ¢ SKYSCRAPER *’ KIT, With
including valves, order
5/-

Cash Price £4/9/6,
And 11 monthly payments of 8/6

As  above, but including high-class
polished Cabinet and Loudspeaker. Cash
Price £6/5/0, or 10/- with order and 11
monthly payments ot 11/8.

Everything for the New Q.P.P. cireuits
supplied prompily, Cash, €.0.D. or Eagsy

Terms. We shall be pleased to advise
customers on all Q.P.P. matters,

R.I. PUSH-PULL INPUT TRANS-
FORMER and R.I, P,P, OUTPUT
g CHOKE, with two Mazda, Cossor  Order
- or Mullard Pentode Valves. Cash
p Price £3/4/0, or 5/10 with order 5,10
@ and 11 monthly payments of 5/10

VARLEY or FERRANTI Q.P.P. com-
pouents also supplied on the lowest terms.

| Cash or C.0.D. Items

We pay postal charges.
R.1. Q.P.P. input Transformer - 16/6

R.l. Q.P.P. Output Choke - - 12/¢

With

Varley Q.P.P. Input Transformer. 17/6
Varley Q.P.P. Output Transformer 16/6

Ferranti A.F. 11/c Input Trans.  34/-
| Ferranti 0.P.M.11/¢c Output Trans. 26/6
i To avoid deiay,

SUPPL

will customers kindly send first payment with Order.

NDON RADJ

QI SPEAKEI:

ROLA PERM. MAGNET M.C. Order

UNIT F.6. Cash Price £2/9/6.

And 10 monthly payments of 5/-, 4/'
BLUE SPOT 99 P.M. MOV- witn
ING COIL UNIT. ~ Order

Cash Price £2/19/6.
Aud 11 monthly payments 5,.
of 5/6.

NEW EPOCH Q.P.P. MOVING-

COIL UNIT. (Just released.)  with

Especially designed for the new Order

Q.P.P. circuits. 5/3

Cash Price £1/12/8.

And 6 monthly payments of 5/2,

NEW EPOCH 20c PERMANENT With

MAGNET MOVING-COIL UNIT, Order

Cash Price £1/15/0. 5/6
And 6 monthly payments of 5/6.

SSORIES

EXIDE W.H. HIGH-TEN-
SION ACCUMULATORS (120
voits, 5,000 M/A). The
cheapest and best high-ten-
sion supply where mains are
not available.

Gash Price £3/15/0.
And 11 monthiy payments of

SPECIAL ATLAS ELIMINATOR

With
Crder

1/-

FOR Q.P.P. (Just released). With

Output and H.T. tappings Order

arranged for Q.P.P. circuits. 6/.
Cash Price £3/12/6.

And 11 monthly payments of 6/8

ATLAS ELIMINATOR A,(.244. With

Three H.T. tappings, 20 m/a out- Order

put. Cash Price £2/19/6 5/_

And 11 monthly payments of 5/6

SET OF THREE NEW VALVES, With

Mazda, Cossor, or Mullard. 1S.G. Order

1 detector, and 1 power.

Cash Price £1/12/3 5/2
And 6 monthly payments of 5/2
'-Iﬂllllllll.lllllll.llIIlllllllllllllIlll'llilllI‘V
E We shall be pleased to send you ag
I quotation for any radio goods you may =
H require. Price List free. ]
'!llﬂllllllllIIllIIHIIll.Ilﬂllllllllllllillllll!

Dept. P.

March 18th, 1933
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LOW.FREQUENCY
INSTABILITY:

Its Cause and Cure
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N addition to a high degree of freedom
from distortion, the operation of a
good wireless receiver should be charac-

terized by perfect stability. It is appreci-
ated by nearly all readers now, that by the
use of screened grid valves and by careful
screening, the risk of high-frequency
instability due to unwanted capacitative
and magnetic coupling between different
radio frequency circuits and components
can be avoided. Naturally, the careful
operator will also take care to keep reaction
under proper . control. Some prefer to
eliminate it altogether, and thus remove a
possible cause of instability. There is,
however, a further form of instability which
may make itself manifest, namely, low-
frequency oscillation.

The most usual cause of low-frequency
instability is feed-back, due to the presence
of a fairly high impedance component which
is common to the anode circuits of several
valves. It is clear that the variations in
the anode current of one valve will produce
a corresponding varying voltage drop
across the common impedance, and that
this will modulate the anode current of
other valves, This modulation will then
be amplified and re-amplified in the earlier
stages, just as though it were a genuine
signal and, the process being cumulative, a
very strong spurious signal will be buils
up in the output circuit.

Low-Frequency Variations
To take a concrete example, the average
high-tension supply unit, whether employ-

| ing a valve or a metal rectifier, possesses a

fairly high impedance, and this impedance
is common to the anode circuits of every
valve in the set. The anode current of the
output valve contains very powerful low-
frequency variations. A varying voltage
drop will therefore exist across the imped-
ance of the high-tension unit and low-
frequency variations in sympathy therewith
ill be impressed npon the anode currents
of the earlier stage valves, and will be ampli-
fied in the following stages. Further, if
any part of the anode circuits should be
modulated by mains ripple owing to bad
smoothing, or to direct magnetic pick up
from the mains leads or from the valve
heater circuits, such ripple will be impressed
on the anode currents of all the other
valves, and considerable parasitic signals
at mains frequency will be present in the
output current of the set. o
Fortunately, there is =a simple and
inexpensive cure for this trouble. It is
termed decoupling, and consists in including
in the anode circuit of ‘each valve a resist.
ance which is large compared with the com-
mon impedance. A large condenser is
connected from the end of this resistance
nearer the anode of the valve to earth,
thus by-passing any parasitic modulation to
earth. The minimum value of decoupling
resistance to give any real protection is
about 10,000 ohms, but the value should
be as high as is consistent with maintaining
the correct voltage on the anode of each
valve,

OMPA

By-pass condensers should be of
2 mfd, capacity for low-frequency valves,
and .1 mfd. in the high-f requency stages.,

.OAT LANE - LONDON -E

'7925 ==/ hone-Halu
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F, as an interval signal, above the
40 metre point, you log the crow-
ing of a cockerel, you should make an
entry to the effect that the dial reading
corresponds with a wavelength of 43.75
metres (6,865 kc/s) or that of F8LH,
Radio Vitus, Paris (the programmes are
snnultaneously broadcast on 308.5 metres).
A further slight shift to 45 metres (6,667
ke/s) may produce a Spanish call from San
Sebastian (EARTBQ), heard fairly well
on Mondays, Wednesday, and Fridays
between 19.30-21.00 G.M.T.; also there
appears to be a new gtation in the Canary
Isles (Las Palmas ?) testing on that wave-
length. On 45.11 metres (6,650 kefs) I
have often heard a powerful carrier wave
which, when resolved, has been confirmed
as IAC, Coltano (near Pisa, Italy). It
appears in my log as a channel for a tele-
phony service with the *‘crack ” Italian
trans-Atlantic liners. Some little way above
this reading, on 45.38 metres (6,611 ke/s),
there is a 10 kW. Moscow transmitter
worked by the Central Club of the Red
Army. TIn the early hours of the evening
it broadcasts relays of concerts and operatic
performances and is a different programme
from that of Moscow (REN) on 50 metres
(q.v.). On 46.6 metres (6,438 ke/fs) you will
discover another Russian relay ; this time
of Moscow (1,000 metres).

Passing over a number of commercial
stations, we reach W8XK, a further relay
of KDKA, East Pittsburgh (Pa), on 48.86
metres (6,140 ke/s) and for which the best
time to listen is from 21.30 GM.T. ; it is a
very powerful signal from 23.00. In
fairly close proximity, 49.1 metres (6,115
‘kefs) you should - hear YVIBC, Caracas
(Ven.) ; its signals, although strong, may be
somewhat distorted, but you will recognize
the Spanish language. The interval signal
iz a distinclive one; four chimes on a
clock gong. W3XAL, Boundbrook (N.J.),
on 49.18 metres (6,100 ke/s) should prove
one of your star stations at this period
of the year. It acts as relay to WJZ,
onc of the N.B.C. group and can be tuned
in on almost any evening from 22.00
GMT. UOR2, on 49.4 metres (6,072 ke/s)
gives you the Vienna programmes on
Tuesdays and Thursdays, between 13.30-
21.00, G.M.T.; it is also a strong signal,

of which quality is good and fading but

little pronounced.

Finallv, to finish up our lLittle trip on
this portion of the short-wave band, we
may search for W4XB on 49.67 metres
(6,040 ke/s)y; it relays WIOD, Miami
Beach (Fla.) entertainments, or WIXFE
on 49.83 metres (6,020 ke/s), which is the
short-wave transmitter of WENR, Chicago,
and we end up on 50 metres (6, 000 ke/s)
with Moscow RW59, the powerful Trades
Union station of the Soviet Republic.
It is alrcady on the air in the afternoon,

O N S o S S P TN S T T RIS EI R P BT RTRTR

ON THE
SHORT WAVES

i (Concluded from page 1203, March 11th issuc)
{ By ]. GODCHAUX ABRAHAMS
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gives its main programme tovcaldq 18.00
G.M.T. and International talks in English,
French, German, etc, at 20. OO~21 .00.
At the latter hour, Moscow time being
three hours chead of G.M. T., you are taken
over to the Red Square for “chimes from
the Kremlin, as a midnight time-signal.
In another article I will deal with trans-
missions above 50 metres and below
25 metres,

Having dealt, in previous articles, with
the favourite portion of the short-wave
band, namely, 25 to 50 metres, by now
we should have acquired sufficient ex-
perience to tackle channels of a higher
frequency.  Although, as a general rule,
mention is less frequently made of wave-
lengths between 12 and 25 metres, this
section is well worth exploring, as in this
band therc are powerful transmitters of
which the reception, at this time of the
vear, during daylight and twilight hours, is
particularly good.

Providing you possess an efficient re-
ceiver, you should find no difficulty in
picking up W3XAL, Boundbrook (N.J.) on
16.878 m., almost on any day from 13.00
G.M.T., in fact, a careful search in most
instances will reveal a powerful carrier
wave at a few minutes before that hour.
It is 08.00° Eastern Standard time as the
station takes the air, and the first announce-
ment made will be: This is W3XA4L,
Boundbrook, New Jersey, a short-wave station
of the National Broadcasting Company of
America operating on 17,780 ke/s; Good
morning, Ladies and Gentlemen. The interval
signal consists of three xylophone-like notes
(the N.B.C. call) and it is given regularly
every fifteen or thirty minutes. If atmos-
pheric conditions are favourable, signals
from this transmitter may be rcceived at
readable loud-speaker strength, and the
programme, barring perhaps a few periods
of high speed fading, may be held until
16.30 or 17.¢0 G.M.T. From that time it
may prove fitful and it is then wise to search
for W8XK, East Pittsburgh (Pa.), which
also relays N.B.C. entertainments from
New York and other North American cities.
You will find it, at some distance ahove
W3XAL, namely, on 19.72 m. (15,210 ke/s).
There is no mistaking the transmitter as
the announcer will tell you that Your
station 1s Westinghouse KDK A, or W8XK,
East Pittsburgh. Again prov1d1ncr conchtlons
are good, you should be able to hold this
transmission from roughly 17.30 to 19.30 or

ECT

20.00, when a change is usually made to

25.27 m. (If you refer to my previous
articles you will observe that mention has
already been made of the W8XK broad-
casts on 48.86 m. ; at present, this is one of
the ‘‘ star stations, of that band.)

Tmmediately below W8XK (19.72 m.) a
search should be cairied out for W2XAD
(relaying WGY, Schenectady, N.Y.j on
19.56 m.; it is one of the General Electric
Company’s transmitters and this fact is
usually made clear in the call. It only
operates between 19.30 and 20.30 on Mon-
days, Wednesdays and Fridays and for an
extra hour on Sundays, after which the
broa()lcasts are carried out on 31.48 m
(q.v

Now, within a hairsbreadth of “’SYK
(19.72 m.), and only separated by 10 ko/s,
on some afternoons you may pick up a
Berlin programme through DJB, Zeesen
{19.737 m., 15,300 ke/s). It is an experi-,
mental channel which may later be aban-
doned for a morc favourable one, but is
still used from time to time until 17.00, as
an alternative to DJA, on 31.38 m., w 01kmgv
during the rest of the evening.

As you will see, in view of the dlﬁ"erent
times at which these stations work, it is
essential ‘that an accurate log with exact
condenser dial readings should be kept ; it
is the only way in which you will success-
fully find broadcasts in relatively difficult
portions of the short-wave band. Having
established the exact position required for
Zeesen, turn your condenser to this point on
any weckday between 10.00 and 10.30;
a slight movement with an increase in
capacity will almost inevitably bring in
HVJ, Vatican City {(Rome) on 19.84 m.
{15,120 ke/s). This station regularly opens
up with the words Laudatur Jesu Christu,
followed by Radio Citta Vaticana. The call
is given in Italian, French, Spanish and
German. You may always recognisc this
studio by the fact that a clock may be
heard loudly ticking throughout the broad
cast.

Between this station and 25 metres you
will come across a number of commercial
(morse) and public telephony service
transmitters as well as ships (around
22.50 metres), and experimental amateurs of
many countries working on channels
between 20.9 m. and 21.3 m. One or two
stations, however, arc worthy of mention,
in particular PDV. Kootwijk (Holland) on
24.9 m. (12,050 ke/s), which is habitually
used for the rebroadcast of Dutch pro-
grammes to the Netherlands East Indies
(Sumatra, Java, etc.). Whenever any event
of importance takes place in Holland
in almost every instance you may pick up
a rebroadcast of it on_ this wavelength.
In the same way, Lhave often found interest
in conversations overheard between. Rabat

" (Morocco) and Paris on 23.858 m. (12,605
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No more dual pro-
grammes.  Enjoy

foreign  concerts [/
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Long-Distance Wireless Secrets

A book every listener has been waiting for.
This practical work will solve your difi-
culties and enable you to obtain the best
possible results ot which your set is capable.
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voksellers, or by post 319 from
.. 8-11, Southampton St., Strand,
London, W.C.2,

Obtainable at all
George Newnes, Li

(Continued from page 1245.)

le/s), which are preceded by a tuning
signal—a tone modulated morse €, and
also have tuned in interesting messages
sent by Ste. Assise (Paris) to Buenos Aires,
on 23.25 m. (1,290 kefs). The opening
signal of this station is a morse F (..—.)
followed by three musical notes (A. F. D.).
Then, again, working downwards (in
wavelength) between W2XAD (19.56 m.)
and W3XAL (16.878 m.) we find a host of
wireless telephony stations. Linevs work on
and around 17 m., but slightly below
the *““yank,” on 16.85 m. (17,804 ke/s),
PCV, Kootwijk (Holland), broadcasts press
news, in Dutch, French, (German, and
English on Sundays at 14.40, also occasion-
ally towards midnight on week-days.

In the early hours of the afternoon you
will be able to log PLF, Bandoeng (Java),
on 16.81 m. (17,850 kcfs) which with
PLE on 15.92 m. (18,821 ke/s) assures the
public telephony service with Holland.
You will identify it by its peculiar opening
and interval signal, a three-note motor-
horn. To tune in transmissions on wave-
lengths above 50 m. is a simple matter.
As you bave probably logged Moscow
T.U. on 6,000 ke/s (50 m.) you may take it as
a starting point. Almost on top of this
station, if you switch on at 19.00 G.M.T.,
you will pick up the carrier wave of HVJ,
Vatican (50.26 m.) ; the same observations
apply to this broadcast as to the one on
19.84 m., except that it is the channel
always used as the * night ” wave. In this
band up to 80 . or so, whilst twirling the
condenser, you will come across a number
of harmonics of stations in the broadcast
band. As an example, on 50.7 m., the
sixth harmonic of Bordeaux Lafayette ;
on 52.5 m. (roughly) Radio Normandie,

but obviously this will vary according to the
fundamental wave. If the station is
working on 2224 m., you will tune in a
harmonic on 55.6 m., namely, a quarter
of its true wavelength. (You will also
meet with a powerful one on about 70 m.)
On 57.66 m. there is the fifth harmonic of
National relays to be heard; on 59.4 m.
the sixth of London Regional ; on 72.07 m.
the fourth of National relays, and so on,
It is necessary that you should make a
note of them as otherwise, if you casually
find the transmissions you may jump to the
conclusion, much to your disappointment
later, that you have captured some very
distant broadcast ! But to revert to the
50 m. band. On roughly 52 m. Prague
carries out experimental transmission every
Tuesday and Friday between 19.30 and
21.30 G.M.T. Passing a number of wireless
telegraphy transmitters, occasionally on
56.9 m. we may hear a test relay of the
Berlin programme through DTG, Kénigs-
wusterhausen, and also experimental trans-
missio carried out by N.B.C. studios
through WQN, on 57.03 m. (5,260 ke/s).
Between roughly 63 m. and 73 m., ship
telephony from liners or from WOOQ,
Ocean Gate, N.J. (63.12 m.), working with
them, may be brought to your ears ; and
on some nights a relay of Columbia or N.B.C.
programmes may come through WAD,
Rocky Point (N.J.) on 66 m. On roughly
72 m. we again find a harmonic of the
National relays, and a few metres higher,
namely, 75 m., tests made by Budapest.
Bear in mind that between 75 m. and
85.7 m. (4,000-3,500 kefs) you strike
another amateur band which is, you will
notice, greatly prized by Duteh and French
radio ““ fans.” Such landmarks aye useful
for calibrating your receiver.

Adjusting and Operating—
THE Q.P.-P. THREE-FOUR

(Continued from page 1186, March 11th issue.)

Balancing with No Meter
N the event of the reader not possessing a
meter, or being unable to borrow one, the
adjustment may be carried out by ear in
the following manner. Proceed as outlined
previously—that is, remove one valve, plug
grid bias plug No. 2 into the 15-volt tap-
ping, and apply an H.T. voltage of between
100 to 120 volts to the priming grid. Tune
in the station to its very loudest, using as
much reaction as possible without actually
producing oscillation. Signals will, of
course, owing to the double value of grid
bias which is applied, be distorted. Tgnocre
this distortion and switch off. Remove
the pentode, and insert the other valve
in the other socket. Switch on again, and
note the volume which is obtained. "If it
is louder than with the other valve, you

( must reduce the voltage on the priming

grid. As before, ignore the distortion.
Now,upon inserting the second valve, signals
should immediately clear up and the volume
will be as great as before but all distortion
should be gone. It may be found that the
voltage on H.T.1 and H.T.2 may be 120
volts with no noticeable alteration in the
quality of reproduction.  This does not
mean that the circuit is not working
correctly, but it must be borne in mind that
the voltage on these two leads should be as
low as possible, or the valves are not
working on the Q.P.-P. principle. With the
receiver built with the components specified,
and connections made in the manner
indicated last week, the matching of the

loud-speaker is correct, and the remaining
constants of the circuit are accurate.
There is, therefore, only one further point
to be mentioned, and that is, that the H.T.
battery will naturally discharee at a faster
rate than the grid battery. This will,
unless certain steps are taken, result in an
unbalancing of the Q.P.-P. stage. It is
therefore advisable periodically to remove
one of the pentode valves, and reduce the
grid bias until signals with one valve are
clear and undistorted. Then increase the
value of the bias which has to be used for
this purpose, to roughly double. For
instance, suppose that after two months
it is found that on removing one valve the
bias on the remaining valve has to be
reduced to 6 volts to produce a clear signal ;
then the grid bias plug should be altered
to the 12-volt socket for the two valves in

Q.P.-P.

Using a Pick-up

To use a gramophone reproducer, no
alterations whatever are necessary, the
requisite terminals being already fitted at
the rear of the cabinet. The two leads
from the pick-up are joined to the two pick-
up terminals, and the grid bias leads
attached to one of these is plugged into the
4.5-volt socket of the grid battery. To
prevent the break-through of radio signals,
the tuning dial should be set to zero. The
receiver will be found quite stable and the
pick-up may be left permanently connected
to the receiver if so desired.
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| 1.C.C. CONDENSERS
I~ built to withstand
I HIGH SURGE

500

(§4)
VOLTAGES ..... |
{ The time-lag mnherent with indirectly heated A.C Valves induces THE TYPE gy 7]
high surge voltage in the set’s anode circuits.  The curve shewn is
’_ 4 an authentic example of what happens when switching on Note
OO how immediately 595 volts are built up—the 30 seconds taken before
normality is reached. Consider the strain on the smoothing con-
- densers! For safety’s sake they must withstand these surges.

That is why T.C.C.—always to the fore introduced the type 87-—a

series built to stand up to surges of 650 volts. If you are building any

mains equipment erect a sure barrier against condenser breakdown. Us¢ —0onw
the condenser specifically designed for these modern conditions—use
_the NEW T.C.C. Type 87—and be sure. =

TESTED TO 1,500 v. D.C. : ’ | . TYPE 87

500 Cﬁfad?-!y ’ Height Dl&?::ihons Thickness ! :”cde ———<T A L L - BR’TISH a
o | w | [ g |  CONDENSERS
12:3 2 o ’;’2 3’3' :?x g The Telegraph  Condenser Co. Lid.,
prs 21,‘ = 2&, ‘}I 9 Wales Farm Rd, N. Acton, London W .3
T TIME INeSECONDS
200 g 5 Jo) 15 20 25 30 35

- : , 0553

Now, with the perfect pair you get perfect tuning.
Everyone knows Utility condensers, test them how you
will there are no better condensers made. With the
condenser comes a Utility Straight Line Dial, a device
that gives you common-sense tuning. The essential
- feature is a moving pointer traversing a stationary and
illuminated scale with the scale always
in view; when you have once tried
this method nothing else will satisfy PRICE
you. And the price of the .0005 con- - ’
denser with Straight Line Dial is "
within everyone’s reach.

complete as
FROM YOUR DEALER OR POST illustrated

FREE FROM THE MAKERS.

WILKINS & WRIGHT LTD.

UTILITY WORKS, HOLYHEAD RD., BIRMINGHAM

London Agents »
E. R. Morton Ltd., 22, Bartlett’s Buildings, Holborn Circus,
E.C.4.

%
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WEEDON EVER-DAMP EARTH
TILL another earthing device has been recejved
for_review. This time it emanates from the
Power Link Company, and consists of a flat copper
box roughly 4ins. by 3ins.
of insulated wire, and the upper surface of the hos is
provided with a number of small holes. The hox
contains one of the now popular chemical earths, which
is guaranteed non-corrosive. It is claimed that it is
equal to a three-foot square copper carth plate, and it
is used in the same manner as others which have been
reviewed, namely, it is buried about a foot below the
surface of the ground, and well-watered. The nature
of the chemical ensures that the ground is always
moist. The price is 2z 6d,

DRYDEX H.T. BATTERIES
HYE Exide Company have now produced four
special batteries for use with receivers employing

the Quiescent Push-pull system. Type H.1060 has
a total of 130 volts, ‘and is tapped at 50,60, 64, 69,
75, 100, 120 and every 1% volts up to 130. No grid-
bias is included in this battery, which sells at 12s. 6d.
Type H.1062 totals 159 volts, plus 9 volts grid-bias,
and is tapped at every 3 volts from 120 to 150 volts
Type H.1063 totals 135 volts plus 18 volts grid-bias,
and is tapped at every 1} volts from 120 to 135. Type
H.1064 totals 150 voltz plus 24 volts G.B. and is
tapped at every 3 volts from 125 to 135, and at every
1% volts from 135 to 150 volts. Type H.1062 costs
17s. 6d., type H.1063 costs 18s. 6d., and the last
mentioned costs 21s. These batterics will, of course,
prove very useful to the listener who is experiment-
ing with, or has a receiver adapted for, the &
Quicscent Push-pull principle.

WEARITE MAINS TRANSFORMER

A MOST interesting mains transformer has recently
been recetved from Messrs. Wright & Weaire, Ltd.

and is illustrated below.

This is kuown as Model T.21A. and as will be seen
it presents a handsome appearance. The finish of the
complete casing is in gilt, and the disc which can be
seen on one side is of bakelite. With the black
terminals, this makes what is normally an uninteresting-
looking component present quite a fresh appearance
and should do much to attract the rteader. The
output of this particular model is 250 volts at, 60 maA.,
4 volts at 1 amp; and 4 volts at 4 amps. The input
is designed for mains of 200 to 250 volts, and it is
here that the component design displays real ingenuity.
The centre terminal in the disc is intended for con-
nection to one pole of the mains supply, whilst the
terminal for the other pole is enclosed in a transparent
cavelope, together with holding-down screws, which is
enclosed in the box containing the transformer. A
small window is cut in the disc,
and through this can be viewed
a series of numbers, namely 200,
210, 220, 230, 240 and 250, The
small hole above the window
discloses a tapped hole when
the window is directly over one
of the above-mentioned numbers.
To comnnect the instrument to
the mains, therefore, the discis
rotated until the particular
voltage of your mains is visible
through the window, and then
the loose terminal is screwed
into the hole above it. The
primary is thus adjusted for the
mains with which it is employed.
At 233, this proves a most
interesting component, and one
which can thoroughly be re-
commended.

SIFAM METERS

A MOST comprehensive range
of meters is manufactured

by the Sfam Electrical Co.,

Itd., and we wish to take this

opportunity of drawing particular

The Wearite

To this is soldered a length-

BY THE PRACTICAL WIRELESS

attention to one of these. In a recent article in these
pages a handy multi-range meter was described.

This was entitled “ The Practical Wireless Multi-
meter,” and in it one of the Sifam range of meters was
employed. This particular instrument is type E.70.M.
and is of the moving coil type. 1t has a scale reading
from 0 to 5 milliamps and has a D.C. resistance of
approximately 50 ohms. No reference number was
given in the article in question, and we should like
readers to note also that the price of this particular
instrument is 25s.

EELEX TESTING PRODS
ON page 1029 of the issue dafed February 18th,
Mr. Preston showed an illustration of some
testing prods in the course of his article on “What
is Wrong?”” 'T'he prods -which were illustrated
were old-type XYelex products, and we have bheen
inforraed by Messys, J. J. Xastick & Sons, the manu-
facturers, that the particular type which was
illustrated is now obsolete, The reason was that the
grub screw, attached to thc upper part of the handle,
and which anchored the lead “could come into contact

The newly - designed

Eelex Test Prods. The

contac! point is shown

exposed in the black
prod.

with the hand, and where very high voltages were
being tested, this could result in a nasty shock, or
perhaps some wmore serious result. Accordllngly, this
type of handle was scrapped, and the type illustrated
on this page adopted in its stead. These new prods,
or testing landles, have a completely detacha.b]e
front portion, into which a thoroughly sound electrical
connection can be made. The actual wire is led down
through the end of the prod, and consequently the
bare wire can nowhere come into contact with the
hand of the user. Another interesting feature of these
prods is that the contact point is covered until wanted,
when the front portion is drawn back for about a
quarter of an inch, given a partial turn to the right
or left, and remains locked with the contact point
exposed to view. This cnables the point to be left
exposed for lengthy tests, or, owing to the spring
mechanism behind this portion of the prod they may
be used in the ordinary way by pressing the end of the
prod against a terminpal, etc., when the point projects

T.21.A Mains Transformer., Note the selector disc in the left-hand illustration. to.

and makes the requisite contact. These prods cost

2s . ecach.

BULGIN VOLUME-CONTROL WITH SWITCH
THERE are many parts of a receiver which often

necessitate control of voltage and also con-
nection or disconnection of the voltage. A typical
instance is in the switching on of the 8.G. potential
applied to the H.F. side of a recciver.This is usually
carried out by means of a potentiometer, and this must
be disconnected from the H.T. supply when the
receiver is not in use to prevent the constant drain
on the supply. Lxtremely neat switches and controls
are manufactured by Messrs. Bulgin, and these are
totally enclosed. The appearance is wnuch the same
as an ordinary enclosed volume-control, with the
addition of a small cam-shaped chamber at one end.
Inside this a very efficient quick-make-and-break
switch is incorporated, and this cmploys phosphor
bronze and brasy, so designed that the contact surfaces
are self-cleaning. The spring loading ensures that the
contact is made very rapidly and is also broken
rapidly, which practically eliminates arcing. The
switch is rated at 3 amps at 250 volts. The resist-
ances are all rated at 3 watts and ave obtainable
y, in various values from 500 ohms to 100,000
ohms. The price varies from b5s. to 6s., which,
of course, i3 extremely reasonable for a combined
device of the high quality in which these. are
manufactured. The {control is fitted with three
terminals (potentiometer pattern) and two additional
terminals are mounted on the base for the switch,
A simple one-hole fixing device enables it to be readily
mounted on the panel.

SOVEREIGN VARI-CHOKE
HERE are many circuit arrangements where if is
often preferable to be able to adjust the H.F.
choking effect, and there are, of course, several ways
in which this can be carried out. The Sovereign Vari-
choke is an intercsting component which is designed
for this specific purpose. It consists of a neat bakelite
case containing a terminal on {he side and two
terminals on the top. Between these two latter
terminals is a small knoh similar to that on a pre-set
condenser, The side terminal and the one on top
immediately above it are the two ends of a very efficient
H.F. choke, and therefore it may be used simply as a
choke if sn desired. Where the variable factor is
required, the other terminal is called into use, and the
small knob adjusted to give the requisite degree of
choking effect. The component costs 3s. 6d., and
will be found very useful to the keen experimenter.

BECKER *“KIT-SWITCH "
HIIN building up a mains receiver on the chassis
pattern for insertion into a radio-gram cabinet,

the Teads from the mains to the mains transformer
are usually omitted until the receiver has been inserted
into the cabinet. The necessary On-Off switeh is
then attached to the side of the cabinet in some handy
position, and the mains leads are then attached.
This usually proves a troublesome procedure owing
to the difficulty of getting at the sinall terminals which
are usually attached to the nor-
mal mains On-Off switch. Further-
niore, when the chassis has to be
removed for alteration or some
other purpose, the mains leads
must first be disconnected, and
the same trouble is required upon
putting the chassis back. The
Becker ' Nit-Switch ” overcomes
thisdifticulty in a simple-manner.
In place of the normal small
operating knob, the toggle is
tapped. Into this screws an
operating rod an inch long. The
switch may therefore be mounted
on a small metal Lracket attached
direct to the chassis, the wiring
completed, and then when the
chassis is slid into place, the
operating 'knob may be screwed
in from outside the cabinet. A
neat, bakelite cscutcheon is pro-
vided for attachment to the cah-
inet side, and ‘this is clearly
engraved On and Off. This is a
most useful accessory -and will
prove of .inestimable benefit in
the type of receiver above referred
The price is 2s. Gd.
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These sre not times to disregard ecomomies.
Dther valves may cost more than ETA valves
but they give you no more for your money.
FREE : Ask for the ETA *' Comparative
Table”” No. 13a, showing which ETA valves
to use in place of your old omes. Technical
advice gladly given. Write to:

THE ELECTRICAL TRADING
ASSOCIATICN, Aildwych House,
Aldwych, W.C.2.

Scottish Agents: RADIOVISION LTD.,
233, St. Vincent Street, Glasgow, C.2.

AMERICAN SET3

There are ETA

valoes for all

types of American
els.

reliable.
the BECOL trade mark.
supply, write direct.

with data,
RODS,

Hanwell,

Read this

QUALITY

Produces

EFFICIENCY

TESTED BEFORE DESPATCH
The original BECOL ebonite low loss formers are thoroughly
They are used in all parts of the world.

Look for

Ask your dealer. If unable to

SEND NOW, enclosing 6d. (post frec)
for up-to-date handbook of tuning coils for DUAL RANGE,
BAND-PASS, and SUPER-HET. circuits,
A very interesting handbook,
SHEET, TUBES, PANELS

The BRITISH EBONITE Co., Ltd.,

Fully illustrated

London, W.7.

PUT YOUR SET
IN THE CAMCO
“TABLEGRAM”

CABINET

This cabinet i3 grecially suitadlo lor
onvert ng your set into a moedern
radio-g am—takes u» very little room.
Am le g-aze for Latteries, steakor, get,
motor, pick-up. ete. Price B55/-,
finfsced shaded walnut.
Ses it at our showrooms and send counon
fo: FREE Camco Cabinet Cata'ozae.
CARRINGTON MF
Showreemns!
24, A 'TOR

ARLEN, >
LONDON E.C.1 §

’Frone &
Follo n 8272,

FPost in id. envelope.
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WIRELESS

SMITH 8oAsTs AN

ALL- MAINS SET—

(He has almost learnt to
ﬁnor’e the mains hum in

e background)

JONES uUseD TO CARRY
MASSIVE H.T. ACCUMUI-
ATORS TO CHARGE AND
SPEND A RADIO -~ LESS
WEEK AWAITING THEIR
RETURN

BROWN ENJOYS DECENT
REPRODUCTION FROM
DRY BATTERIES BUT IS

APPALLED BY THE EVER-
RECURRING EXPENSE OF
REPLACEMENT

=
o | @

° | ROBINSON was
SOLVED THE PROBLEM

IN THE RIGHT WAY~
HE HAS INSTALLED A

Robinson has H.T. cur-
rent as smooth and silent
as Brown's, as unfailing
as Sroith’s and he has nei- §
ther” the bother nor the
expense of recharging.
Hig Milnes H.T. Unit re-
charges automatically
from the L.T. accumulator.
There arc many more
unique features about the
Milnes H.T. Unit. Send
the coupon lo-day for
descriptive folder.

SEUCIAL TRGBL( PRLL
L NTER el CeAT SN

—

TR 5;;:5’6‘J
% k =]

PRICES IN U.K.
90 volt - £2 18
120 volt £3 16 O
150 volt £4 14 O

Electrolyte Extra.

o]

Name

..................................................................................................................... P.2

KEIR DAWSON, BRADFORD,
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Ymproving $.G. Selectivity

DO not think it is generally known

that the selectivity of an S.G. recciver
can often be improved fairly considerably
by applying a small negative bias to the
grid of the first valve. The object of the
bias is to reduce the damping effect of
the valve on the aerial tuning cireuit. Itis
important that the voltage should be very
low, because if it exceeds about .5 volt
sensitivity is reduced and in consequence

the volume on distant stations suffers.
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are connected by one of their terminals
to one side of the variable condenser, whilst
the other tcrminals are joined to sockets
which may he mounted on the panel. A
wander plug, connected to the earth ter-
minal by means of a short Tength of flex,
can be put into any of the sock-
ets marked A, B, C and D;
when it is in socket A the vari-
able tuning condenser functions
normally, but by transferring
the plug to one of the other
sockets a different pre-set
condenser is brought into circuit.
The - method of * calibration
is to insert the plug into, say,
socket B and tune in a station on
the corresponding condenser ;
the process can then be repeated
for the other condensers.

When an S.G. receiver is in
use the same idea can be ap-
plied, but the modification is a
little more involved. In this

filament lead.

The lowest voltage that can be used in the
normal way is .9 volt—that supplied by the
smallest grid bias cells which are available—
but a much lower voltage can be obtained
“ automatically ” by connecting a vheostat
in the negative filament lead, as shown in
Fig. 1. The rheostat causes the filament
to be made slightly positive in respect to
the grid and this is, of course, equivalent to
making the grid negative. As the resis-
tance of the rheostat is increased the bias
voltage vises, and wice versa. In addition
to varying the grid bias the rheostat also
rcduces the filament current and so acts as a
pre-detector volume control. By proper
adjustment, however, it is usually an easy
matter to find a setting at which sclectivity
is increased without any serious loss in
volume. The idea is certainly worth a
trial if you requirc to make tuning just a
little sharper,

Automatic Tuning
W ITH 2 receiver intended for family
use it is very convenient to make
it so that any of the more popular stations
can be received by the mere process of
putting a plug into a particular socket.
This can easily Le arranged in the case of
-a Det.-L.F. set as shown in Fig. 2, without
affecting the normal tuning control in any
way. It is seen that two or three (accord-
ing to the mnumber of alternative
programmes required) pre-set condensers

F:l‘g. L.—Improving S.G. selectivity by
connecting a rheostal in the negatipe

L7- ? casc two sets of pre-set conden-
sers and a ‘“ double ” plug are
required. The latter can casily
be made by attaching twowander
plugs to a thin strip of fibre.
All the necessary connccetions will be shown

next week.

Long-wave Instability
I you have done much experimenting
with portable receivers you will know the
oft-encountered difficulty of obtaining com-
plete stability on long waves. The trouble
is most noticeable when wusing an S.G.
circuit with tuned-grid H.F. coupling, and
only this weck T have been asked three times
for advice on this mat-
téer. In each instance
I have first of all sug-
gested that the H.F.
choke in thagwnode cir-
cuit of the S.G. valve
was probably at fault

| 2,000 ohms resistance,

Condensers

will always work satisfactorily for reaction
as well, but an ordinary reaction choke is
almost invariably quite unsuitable for use
with an S:G. valve; it has too small a
number of turns and too high a self-
capacity.

When a good and proper S.(. choke has
been used, instability can often be cured
by the simple expedient of de-coupling the
screening grid of the S.G. valve by con-
necting a 1,000 ohm resistance in series with
its high tension positive lead. If neither
of the remedies suggested above proves
effective it is a fairly clear sign that the set
is badly designed or that insufficient
screening has been used for the inter-valve
tuning circuit,

Anode Volts
I WAS approached the other day by an
enthusiast who was greatly distressed
because his new power valve distorted
horribly when given the grid bias voltage
recommended by the makers. He explained
that reproduction was all that was desired
when the G.B. was cut down from 9 to 6
volts, but this did not pacify him. On
making full inquiries I found that my
friend was using a new 120-volt high tension
battery and a well-known make of balanced-
armature loud-speaker. Now here is the
snag, the Dbattery certainly gave a full
120 volts and the Instruction Sheet issued
with the valve said that the correct G.B.
voltage for 120 volts on the anode was 7.5.
But he had entirely overlooked the fact
that the loud-speaker windings, of about
were connected
between H.T. positive and the anode ter-
minal of the valve holder. They were
“absorbing ” something like 25 volts, and
thus the actual anode voltage was about
95 instead of 120. In consequence it was
quite correct to employ the lower grid bias
voltage, and only by doing so could the
valve be made to function properly.

Pre-set

and twice this has
proved to be the case.
It has been pointed out
in these pages before that
a choke for this position
must have a really high
inductance and in conse-
quence a component
specially designed for the
purpose must be used.
There are two distinet
kinds of H.F. chokes, one

of which is intended for
reaction purposes and the
other for use with S.G.
valves.  The latter type

el (A e

Fig. 2—A method of obtaining automatic ti!ning

with a Det, L.F. set.
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Condenser Voltages
OU know that when making an elimi-
nator or mains recciver the smoothing
condensers should have a rated “ working
voltage " of at least twice that of the H.T.
supply. The reason is, of course, that
when the mains arc first switched on the
voltage rises to a ‘‘ peak” value which is
much greater than that normally main-
tained. This is because there is no *“ load ”
on the H.T. supply until the valve cathodes
heat up.

Just recently T wished to carry out a few
experiments with an all-mains set and found
at the last moment that the only big con-
densers on hand were for 250 volts working,
and the reetifier I was to usc gave an output
of 175 volts at 25 milliamps. Being pushed
for time T used the condenser which T had,
butl so as to prevent a break-down, a 40,000
olun resistance was connected between high
tension positive and negative. The idea
wag that the resistance would impose a
fair load on the circuit and thus keep the
peak voltage down to reasonable limits ;
actually the latter was found to be just
about 230 volts. There is one objection
to it, namely, that the by-pass resistance
abgorhs a certain amount of current even
when the set is working.

500 Kilowatts !
S many readers can testify, the reception
of American medium-wave stationsis
particularly casy this winter, and there is
seldom any difliculty in bringing in one or
two stations between 200 and 300 metres
provided that one feels like sitting up until
1 or 2 aan. If conditions are as good next
year it looks as though we might even be
subject to inferference by American trans-
missions, for I hear that the 428.3 metre
station, WLV, at Cincinnati, is shortly to
increasc its power to the phenomenal
figure of 500 kilowatts. 'This should truly
be the most powerful broadcasting station
in the world.

Dark-Emitters
EN a reeent note in these columns I
referred to the possibilities of dark-
emitter valves and now I hear that the
Westinghouse Company has perfected a dry
rectifier capahle of working at radio fre-
quencies.  From this little piece of infor-
mation it would certainly appear that we
are getting a little nearer to the era of fila-
ment-less valves,
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Copper Wires.

SKAP OVER INSTANTLY FR
RADI0O TO GRAMO.

PRACTICAL WIRELESS

reproduction, a facility made possible

veriest novice in next fo no fime.

T is delightful 1o be able o change over
instantly from your Radio to Gramophore

Bulgin Radio-Gram Swiich. The movement of
the switch is positive, with its quick make and
break action. Moreover, it can be fitted by the
Connections

are clearly shown above, but further instruc- Bakelite Finish.

ti are contained in our Manual. q

‘on re contained in our nua ) Price E_i@ Fach.
4/}, Send for 80 p. Catalogue "N’

Enclose 2d. Postage.

A.F.BULGIN& €O.,Ltd.,

Abbey Read, Barking, Essex.
Telephone......... Grangewood 3266-7,

by

.

ROTARY RADIO GRAM SWITCH
List No. S§.36.
in Black, Mahogany or Walrut,

» YALLS RADIO, 33, Chancery Lane,
London, offer new guaranteed goods.
Resistances, l-watt wire ends, b
1,000, 2,600, 5,000, 6,000, 10,000, 20,000, 25,000,
30,000, 75,000, 150,000, 250,000 ohms, sixpence
each. Mains transformers, 250v. 60ma.
4v.4v. 10/9, 350v. ditto 12/9, for HT7 rectifiey,
10/9. Condensers, 4mf. 250v. werking 3/6,
400v. working 4/-, 750v. working 5/6. Mains
chokes, 25H at 60ma. 6/3, 20H at 100ma.
8/9, 40H at 100ma. 10/9. Meters, 0-6vAC 10/-,
0-3amp. AC 10/-, 0-50ma. DC 10/~, 0-250v.
AC 1i2/-, 0-250VDC, 1,000, per volt 31/~
All meters flush mounting, bakelite case,
2%in.  face. Neote.—~Condensers have
terminals, chokes and transformers, long
connecting wires. Polar Star 3-gang con=
densers 16/6.

FORUP-TO-DATE CONSTRUCTORS
CLIX CHASSIS MOUNTING STRIPS

Besides providing an easter means ot
obtaining Perfect Contact, give your
set a professional appearance. Strong-
ly made of laminated paxolin. May be
chassis mounted on metal, ebonite, or
wood, or adapted to baseboerd.
Sockets of the Turned Resilient Type,
take solid or resilient plugs with equal
efficiency and with smooth insertion
and withdrawal. Terminals allow
secure and solderless connections

Type L

3 sockets for

Aerial and 7[),
Earth

Type 2.
4 sockets: 8]}.
loud-speak-
er and pick-up.

RADIO
Part Exchange Experts

]

!

I

!

|
WE GIVE YOU MORE |
@ END US your requirements for %
]

1

]

}

i

i

]

SETS, KITS, COMPONENTS or
ACCESSCRIES {ogether with list of
gaods for which you wish us to give
our fullest allowance in FART
EXCHAMSE. Balance Payable by
GASH or H.P.

et e £t o Yo o R e R P e o et hm e

NAME .. 15 Jaa---Ba'aidomalls oo mbad:uaume . §

ate Hi I, London,E.C.4

&)
No More Corroded Contacts
CliX MEW SPADE TERMINALS

-; have a specially designed
collar which fully protects
irom creeping  acid  a
positive metal-to-metal
contact. Corrosion is im-
possible and Perfect Con-~
tact s always assured.

Largo size: Nickel
plated or lead-ceated
For accumutator work
2d. Bmall size: For
terminal contact work.
Nickei-plated 13d.

L

Pr. W. 185133,
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Inert Cells

Sir,—In the current issue of your paper,
Pracrrear WirkrEss, under the heading
of “Inert Dry Batteries,” page 1008,
there appears to be some doubt in the mind
of your writer as to whether or not Inert
Cells are still available. We have pleasure
in advising you that we do, and have for

~a considerable number of years, manufac-

tured inert cells. The size which would
apparently appear to meet the suggestion
made by your writer would be our No.
65,106, the dimensions of which are
13" by 14” by 43" high, the list price being
20s. per dozen.—Tur Episwax ErecrrIC
Co., Lrp,.

A Satisfied Reader
Sir,—With reference to the  Long

Range Express” and my previous corre- |

spondence, I am pleased to say the fault
respecting the rcaction has now been
rectified. It was corrected by following
your suggestion of reversing leads 5 and
6 on the grid coil. :

“ I thank you very much for the assist-
ance you have given me and I wish
Practioat. “WIRELESS cvery Suceess.—
H. K. (Leytonstone).

Soldering Aluminium

Str,—1 noticed a query in your query
section relating to Soldering Aluminium.,
Although the mcthod suggested in the
answer may work, it is a little difficult to
get a clean result. I find the following
answers, which I think could be wused
with success by most amateurs:

" Flux:

80 per cent. stearic acid.

10 per cent. tin chloride. .

10 per cent. zinc chloride {this could be
made at a chemist’s).

Solder :

80 per cent. tin.

20 per cent. zine.

Bit nickel, if copper is nsed it will make
the worl dirty.—R. C. Conrixs (Sutton).

Misnomers

‘Str,—The recent articles by “ Cynic?
in Pracrrcal. WirReLEss have : prompted
e to inquire whether or not it is a practical
-suggestion that your paper should attempt
to  climinate all the unsuitable terms
connected with radio. Of what use is it
to point out the misnomers if we are to
keep on using them: Radio to-day being
one of the largest and imost prosperous
of our industries, surcly proves that the
time has come to gerap all the unsuitable

words which we apply to radio components,

i and also to describe correctly the use of

the parts in the receiver. We still use
“wavelengths in metres” and * fre-
quency in ke/s.” In my humble opinion
it is quite possible to scrap *° wavelengths
in metres.” Mild attempts to introduce the
better system of “ frequencies in ke/s” has
been tried at intervals for many years,
but. as you know, we are not at all nearer
to the desired system.
be very fitting for the newest, and also
the leading, weekly radio paper to be the
first-in dropping-the misnomers, and also a
determined attack against the use of “wave-
length in metres.” 1T suggest that if lists of

in all the wireless papers, B.B.C. included,

in a very short time. The change over
would have to be complete and quick,

CUT THIS OUT EACH “WEEK.

—THAT the cold valve is now an accomplished
fact, and it makes automatic voliune control
extremely simple and cheap.

—THAT television goes from success to success,
and if you have wot ** looked-in ** for some time
vou should take an carly opportunity of doing
80 in order to see what strides have been made.
—THAT a tone-corrector should not be added
to a commergial receiver unless you are ecertain
one is not already included in the circuit.
~—THAT H.F. decoupling condenser for use
on the long waves should be larger than those
needed for shoet waves, and, therefore, a large
value should always be chosen for dual-range
sets.

—THAT arceeiver designed for use on 50-cycle
¢ mains should not he used on mains with lower
+ frequencies owing to the risk of accentuated
hun.

~THAT a mains receiver intended for use on
25-cyele mains may be used on 50-cycle mains
without much risk of trouble,

—THAT over-charging is as injurious to an
accunwlator as under-charging if it s per-
sistently carried out,

~THAT a receiver intended for short waves
and normal broadeasting wavelengths should
be fitted with Loth short-wave and standard
H.T. chokes.

A L e T I T O Ty T T SRL Y TP PP YT T P OT AIF TOT O O IO A YO O U

NOTICE.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
WIRELESS, Such articles should be written on one side
of the paper only, and should contdin the name dnd
address of the sender. Whilst the Editor does not hold
Jlimself responsible for manuseripts, every effort will be
made to return them if o stamped addressed envelope
is enclosed. All correspondence intended for the Editor
should be uddressed : The Editor, PRACTICAL WAR CLESS,
%{ob é\’ewncs, Ltd., 811, Southampton Street, Strand,
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Owing to the rapid progress in the design of wireless
apparatus und to onr efforts to keep our readers in touch
with the latest developments, we give no warranty that

<appuratus described in our columns is not the subjeet of
letters patent, .

It would, I think, |

stations and their frequencies were printed, -

leaving out the usual column of the stations .
wavelength, we could drop wavelengths:

The Editor does not necessarily agree with opinions expressed by his correspondents.

whatever method to introduce  frequency
in ke/s” is tried. We have tried to get
used to kilocyclés gradually and lLaven’t
got anywhere with it.—S. Carter (Lepton).

(What do our Readers think? e are in
agreement.—HEd.) S

‘“ Keep it Praetical »’

Sir,—I was only introduced to PRACTICAL
WIRELESS a couple of wecks ago, but
I'm a regular. reader now. Please don’t
fill up space in your columns with bits of
Broadeasting House gossip; keep them
essentially practical and continue the
articles you have “hitherto provided ;
they. seem -to be good, to the point, -and
casily digested. With “best  wishes to
you and vour staff and hoping they will
carry on the good work,~—W, T, BARNSLEY
(Morden).

An Appreciation

Sir,—1 wish to acknowledge receipt of
my Encyclopzedia, for which I thank you.
I consider it to be very clear and- concise
and I should strongly advise all your new
readers to take advantage of your renewed
offer in Practicar, WirkLess No. 21. I
made up a dual range coil described in the
Encyclopzdia, and T admit I put it together
hurriedly, but upon testing it in a det. 2 L.TF.
set T was amazed at the performance it
gave, and I have since made another
exactly similar. The Encyclopedia is an
absolute mine of information. Thanking
you again, and with best wishes for the
future success of PracrIcAl, WIRELESS.—
RoperT W. StEWART (West Hartlepool).

That Handy Gauge

Sir,—Although T am rather late about
it, I feel T simply must write and con-
gratulate you on publishing such dn
excellent wirelesg journal. You have done
a great service to wireless amateurs. Your
strongest point lies, I think, in your clear,
large, and fascinating diagrams, which
can be understood cqually well by beginner
and advanced enthusiast alike. I am very
pleased with my Home Constructor’s Handy
Gauge, and, as I am a keen wireless *“ fan,” T
can see that it will be of great use to me in
the future. Wishing you the best of luck,
and hoping for the prolonged continuance
of such an Al weckly.—A. W. J. MASTERS
{Midhurst). 1

Another Reader’s Gratitude

Sir,—T wish to take this opportunity of
thanking you for the Data Sheet Self
Binder, which I have just received, and
also for the Wireless Constructor’s Encyclo-
peedia, of which I am very grateful. I have
only one fault to find with it, the informa-
tion in it is so valuable that I am afraid
it will soon be worn out with being so
much in use.~—F. Kinny (Leeds),
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EASY TERMS AE%EL

Any Amplion, Blue Spot, Baker, Celestion,
Epoch, Goodmans, Igranic, Lanchester,
Ormond, R. & A., Rola, Sonochorde, or. W.B.
Movinz Coil Speaker supplied promptly.

SEND 5[ ONLY

and pay the balance by menthly instalments.
KITS, PARTS, SETS also supplied on EASY
TERMS. No references. Entirely peivate and
confidential. Write for Catalogue and details to:

TURNADGE & PARTRERS, LTD.,

Ludgate House, Fleet Street, London, E.C.4.
- Telentone . Central 1903,

PARTS AND MATERIALS FOR CONSTRUCTORS

Stampings for transformers and chokes, clamping
frames, L. Steel Clamps, Screws, all sizes. Copper
and Alloy resistance wires, all coverings. Insulation
materials, Rod, Sheet and Tube Bakelite, and Ebonite,
Paxolin Tube for Coil Formers. Bakelite six-ribbed
formers and Aluminium Covers. Eliminator parts.
Rectifiers, Power Transformers, and chokes made to
your requirements. All radio components supplied,
Write me your rcquirements. Prompt service.—
} W BRIDGLAND. Electrical lustroment Maker,
61, Dartmouth Rd., Forest Hill. S.E.23. ’"Phone : SYD. 6741.

FIT THIS
ELECTRIC
CLOCK

TO YOUR SET ?
NO MAINS NEEDED ?

g KEEPS CORRECT TIME ?
BATTERY  NO WINDING !
Works off small rattery lasting 12 montbs or wan
be plugged into G.B. battery without aflecting recep-

x
\ 5 uraRc g
Z

Lt

——

AWOB FOR SEVTING fanos N 770 il
U-SHAPED BAR

tion. Uses practically no current Fits into hole

3in. @a in any panel up to Air  thick Rasy fio

Ax—no screws required. . Ovly a

din. from front of pancl to back

of care Swiss movement. Hands

set from froot, Nickel-plated

bezel Useful addition to anv

set.

R RSID FG. Co., Ltad = 5

Di‘gf 21,3 Nérgsp Roaa LOMPLETE WITH BATTERY
Hammersmith, W.8 e
Telephone  Riverside #3972 POSTAGE 6D

LOUIr» SPEAKERS REPAIRED - 4/_

: (Blue Spot a Spectalily, 5/-.) =/

Transformers 4/-, all repairs magnetised free. Elimin

ator Repairs quoted for 24 Hours Service. Discount

for Trade. Clerkenwell 9069
T oM MARKAN 44 PACQT ROAD TONTON N

SREPAIRS?

Send Them to Me.”
When the repair has been O.X.’d
by me, ¥ou can be sure your com-
roncnt is as good as new. Al
epairs are lahoratory tested and
uvaranteed for 12 months. Anvy
make of speakcr unit, Transformer
or Pick-up, 4/-; Blue-Spots, 5/-;
Moving Coils from 5/-. Address
your repairs to: Repair Dept. B.,
Weedon Power Link Ragdio Co.
185, Tarlhamm Grove, London, E.7
{’Phone: Maryland 4344.)

ERADEX MAINS

TRANSFORMERS |
i

S
B

Primary tapped 200/230/250 volts 3% cycles. Output
185 volts tapped 80V and 110V, 9¢0Ma. For Westinghouse
rectifiers H 1.5, 6 and 7. With d volts 4 amps C.7. winding.

Price 12s. Od.
Guaranteed one year by the makers.
TREVOR PEPPER, WAKE GREEN RD., BIRMINGHAM.
Lists of full range for stamp.

W.i.e to. illustrated
Ca'alogue of

Radie-Gramo-
phone Cabinets

of exclngive mode n de-
gign, male by craffsmen
in bighly figured Ogzk,
Walnut o Mabogany.,
post free.
REMAREABLE VALUE3
Cabine's made io order
a speciality,

Makzr, under Licence, of the
BOWE EOX BAFFLE.
Recommended by the
R.B.C. Full detail- on
reque-t. .

GILBERT

Cabine: Maker
SWINDON. Estimates iiee..

Est. 1866, ‘

(Continued from page 1252).

A Norwegian Reader’s Appreciation and

Suggestions

I am not very much in love with the over-
praised single-dial receiver practice, having
come to the conclusion, confirmed by
several years’ experience, that it always pays:
to have at least the oscillator tuning con-
denser as a separate unit. But even in
view of this faect, if an ingenious schemec
were launched by you rendering it possible
to have a single-dial receiver that would not
incorporate too many sacrifices, I might be
interested in trying once more. I am also
taking an interest in S.W. reception, and a
description of a really fine'and outstanding
S.W. superhet. would be a very welcome
affair. But here, again, a S.W. superhet.
is wanted as a separate, specially built
receiver, not a more or less unsuccessful
combination of short, medium and long-
wave receiver. A really satisfactory solu-
tion of such a combination is in my opinion
a feature that is not workable in practice,
conditions being fundamentally widely
different. Before closing, permit me to
emphasize the point that not only do I
appreciatc the course taken by you in pay-
ing particular attention to the small and
middle-size receivers, but it should also be
clearly understood that there are so many
home constructors throughout the world
who have accumulated quite a decent stock
of different components, in many cases
rather expensive parts. so that only for
that reason descriptions also of large
receivers are wanted.—B. Hoirrusrap
(Oslo, Norway). .

All-mains Receivers and Interference

SIR,—I am taking this opportunity,
through the columns of your excellent
paper, to remark upon a subject which I
am sure will be of interest to your readers
who possess all-mains commercial receivers.
No doubt the electrical interference which
emanates through a loud-speaker when an
ordinary house-lighting switch is turned on
or off is only too well known. I understand
that as this is external to the sct, manu-
facturers thereby disclaim all responsibility.
In my opinion, the manufacturers should
incorporate in the set somc sort of filter
device, choke, etc., which would entirely
eliminate this insignificant but very annoy-
ing type of interference. As an owner of
a well-known make of all-electric receiver,
I consider it rather unfair on the part of
manufacturers to expect a purchaser who
has paid a high price for a set to go to
outgide sources for a cure of this household
type of interference.—N. D. Scort (West
Wickham).

(Continued on page 1254.)
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An Invaluable Handbook

ACCUMULATORS
An up-to-date practical handbook deal-
ing with every type of accumulator,
methods of charging them at home,
care and maintenance. This little hand-
book also explains how {o erect a
charging station.

This is ome of NEWNES’

HOME MECHANIC

BOOKS - = 1/~ each

Ask your Newsagent to show you other
Titles in This Helpful Series.

Obtainable at all Booksellers, or by post 1/2
cach from George Newnes, Lid., 8-11, South-
ampton Street, Strand, London, W.C.2.
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BUY

WATMEL

SPECIALISTS IN
POTENTIOMETERS &
VOLUME CONTROLS

50,000 ohms. 5/§

Our policy this year is to specialise in Potentio-
meters and Volume Controls of all types. . You
can, therefore. be certain when purchasing a
Watmel Potentiometer that you are obtaining
the very best from a firm that"is concentzadng
on this type of component. :

GE

THE WATMEL
i POTENTIOMETER

¢ (Type 1) 2
| This resistance is wound on af§
special non-shrinkable former,
i which gives perfect contact. Note
the points :—
Back self-cleaning contact. b
Bakelite case, protects winding. i
Large contact plate.
Polished easy-grip knob.
Wire wound former (not com- f
pound with wire contacts). i
Contact finger, phosphor

bronze.
Positive stop.
One hole fixing, brass bearing I

bush, resulting in perfect

bearing.
- 5/G}

Bl Any resistance up
If you cannoc get this component {rom your

to 50,000 ohms.

{ocal dealer, write to us and we will send what §
you requirc within 24 hours. Write for [
Catalogue.

1.
2.
3.
14,
5.
6.

i 7.
8.

alé/|

HE BEST: F/AN)

| WATMEL WIRELESS CO., LTD.,
1 IMPERIAL WORKS, High Street, EDGWARE.
‘;f" Telephone : Bdgware (1323, (M.C.86.)

O
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(Continued from page 1253.)
‘“ An Excellent Stimulant *
Sir,~—~Being a keen amateur experi-

certainly delighted when I recently pur-
chased my first copy of your paper—you
may rest assured that it will not be the
last! Upon perusal I find your paper
brimful of practical articles—an excellent
stimulant indeed! The articles are
soundly practical and suitable for the
veriest novice, and not like some so-called
“ practical articles ” that could only come
within the compass of an experienced
amateur. You arc to be congratulated on
the production of such an excellent paper—
value for money, too !—L. N. Ricmarp
(Liverpool). ’

Invaluable
SiR,—May 1 take this opportunity of

@ % ; u%_ : thanking you for the safe receipt of the
ms gﬁ%@c g@% Encyelopedia ¢ T must say I am more
than delighted with it as it exceeds by far

The I1.C.S. Wireless Courses cover every | 1 expectations m}d.ygur carlier descrip-
phase o sobdhen TEnk, G the require- tion of it. In fact, it is mvaluablof I have
ments of the youth who wishes to make | P€Cn & r'egulTar reader of Pracrioar WiRE.
wireless engineering his career to the man | LESS since No. 1, and up to the present it
who wants to construct a broadcasting set | 1$ My ideal radio weekly. Now for a sugges-
for his home, and, at the same time, tion ! WW.hy not issue, say every six months,
to know how and why it operates | & self-binder and complete index, to
and how to locate any faults that may | ehable one to keep a permanent record of
develop. vour invaluable paper and at the same time

) do away with the bugbear of laboricusly

No branch of industry has ever pro- searching through each issue for a particular
gressed as rapidly as wireless and the | grticle or item—H. L. Exw1s (Bromley),
rate of progress is increasing. Only by [You will have already wnoted that we
knowing thoroughly the basic principles | yyude an announcement regarding a binder
can pace be kept with it. Our instruction | ;7 index in issues 18, 19 and 21.]
includes American broadcasting as well as
British wireless practice. It is a modern
education, covering every department of
the industry.

OUR GOURSES

Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their 8erviting, which
to-day intimately concerns every wireless
dealer and his employees. The Operating
Course is vital to mastery of operating
and transmitting. HACKNEY RADIO AND PHYSICAL SOCIETY

wweonti y cofl.s N o ra e

There is also a Gourse for the Wireiess | o' Sionist Yebraacy 15, at which -t 05 Con
Salesman. This, in addition to inculcating | gave the-first of a series of tallks on ** Fault Yinding
the art of salesmanship, provides that know- | in Receivers.” Unfortunately, we were not able to

. have a faulty set for the purposc of this lecture, but
ledge which enables the salesman to hold | 31" o very ably demonstrated Hiely fantts by means

his own with the ‘most technical of his | of diagrams which cven the most inexperienced
lients members were able to follow with case. Commencing
Gt ) at the ILE. end, Mr. Cole deseribed many shnple
We will be pleased to send you details fau!{s\lwhioh oftlen o.(‘(l‘ur, atlr]xddm s;_aolht caxo (Jem?ln-

; ; s strated easy and quick methods of determining the

of any or all of these subjects, Just fill in | Fiyied Fes subject is to be followed up by further
and post the coupon, or write in any other | gis and demonstrations, and in the series we hope

way, stating which branch of Wireless | to cover every fault likely to occur in battery and

- . g 5 . mains-driven sets,  We had pleasure in giving a
interests you—the information you require weleome to four visitors who evinced great interest
will be forwarded at once. in onr meeting.—A, F. Rogzerson, Hon, Secretary,

19, Sewdley Street, Clapton, E.5.
—YOU MAY USE THIS COUPON— THE CATFORD AND DISTRICT RADIO AND

TELEVISION SOCIETY
- T T T e The members of the Catford antd Dix:ltrict Ruﬁio agd
i Television Socicty werg eontertained recently by
International corresponfience St_:h?ols, L., Mrl. Hall. The lccturer ﬁ:st of all explained how short-
Dept. 94, Inlernational Buildings, o wave reception had no appeal to the ordinary listening
Kingsway, London, W.C.2. public in England, Lut in the Tropics it was in great
N demand. In fact, short-wave wircless was their only
Without cost, or obligation, please send me full | peang of listening to the Mother Country. Next he

Information about the Courses I have marked x explained the various Shoét.\i\lviuée ndap&orthsysltelglls,
the Aufodyne, Separate Oscillator, and the little-

I1 THE L.G.S. WIRELESS COURSES known gmcrican Intra Vario System. My, H. S.

1 THE 1.C.5. RADIO COURSES Ryland, the Chairman, opened the discusslon by

asking the speaker about the H.T, supply in the
Tropics. The speaker admitted that this was a great
difficulty, but even so, people out there are willing to
N ZIE et e o von ot e wow a2 ben 0 00 Agoiiecnnnnn go to any trouble to have their wireless. He quoted
one instance of a man whe hailed from the Congo who
placed a standing order for a H.T. battery to be sent
BAA7ESS  wv cr sio vt s s et s ors et w0 bt e et m e v oo | fTOM England every fortnight at a cost of somewhere
about 45g, per battery. Lven where towns abroad had
| electric mains laid on their troubles were not ended,
cerorsneassaniaaasnsesess | 08 the speaker merntioned one town he had heard of
where the inhabitants were never sire whether they

TR | vorc on an A.C. or D.C. supply, as it was A.C. during

eesresvasecsasnaer o e

e e R  ED

menter of some years’ experience, I was |
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the day and D.C. at night. Vavious other Gquestions
were asked, all of which were promptly answered by
Mr. Hall.  After the discussion he demonstrated &
short-wave adaptor and many short-wave stations
were heard, including Bdoseow, which came through
at_great strength giving a programme in Lnglish,
Yull particwlars can be obtained from the Hon, Secre-
éagb ;Ir H. Y. Floyd, 88, Como Road, Forest ITil},

A-A. R &T.8. CONCERTS FROM AMERICA

The Anglo-American Radio und Television Society
and associated society, The International Ruadio
Socicty, have pleasure in anmouncing that arrange-
ments have been made with various American broad-

‘casting (medlum wave) stations for the bLroadcasting

of special DX concerts dedicated to members of the
A-A R, & T. 8. and LR.S. The =ocieties would
be extremely obliged if members, and others, hearing
any of these broadcasts would comununicate with
Leslie W. Orton (Hon. President). at 11, Hawthors
Drive, Willowbank, Uxbridge, Lngland, giving details
of reception, fadino, ete. Unfortunately, at the
woment, the times at which these concerts will Le
broadcast arc not at hand, but they will probably
Le “ put over ” between 3 and 6 a.m., G.ALT. May we
remind readers that mewmbershipto the A.-A K. and T.8.
and L.R.8.'is free ? The ains of the societies are to
promote goodwill and « fcllowsliip between nations
and aid radio enthusiasts. A stamped-addressed en-
velope should be cuclosed (except in forwarding
reports of reception of special concerts, as above)
when a reply is desired.

WEST HARTLEPOOL S.W. CLUB

A start has Leen made to form a Radio S.W, Club
in West Hartlepool. A 1eeting will be arranged as
soon as a suflicient number of members can be got
together, and any readers intevested in the above
club are invited to call or write to AMr. 1. W, Stewart,
9, Kilwick St., West Hartlepool.

THE SOUTHALL RADIO SOCIETY

The raeeting of the ahove club held on Tuaesday,
February 238th, was addressed by Mr. A. Stephens,
the subject being set design. Ile dealt with the
theory underlying the design of sets, and pointed out
the snags likely to be mel with by any constructor
who launched intfo making sets to his own desigu.
My, Stephens dealt with the various forms of coupling
on both the low and high frequency sides, output
circuits and superhets.

GOLDERS GREEN AND HENDON RADIO SOCIETY

At a recent wmecting of the society Mr. T, B ITens
derson, AM.LE.I., gave a very interesting talk on
the variable mu valve, during whicl the wany diffi-
culties in its manufacture were described The great
advantage of the valve was its excellent possibilitics
for pre-detection volume control without upsetting
ganging ; vectification was not introduced with the
conzequent trouble of cross modulation and modula-
tion huni. The use of graded potentiometers was most
desirable.  Seme useful literature was distributed
i which were to be found recommended eirenlts
for reducing high voltaues to the requisite potential.—
H. A. Scarlett, President.

KETTERING RADIO AND PHYSICAL SOCIETY

The above socicty, formed less than a year ago,
now bhoaxts a membership of over 150, Mectings
are held each dMonday in the Smoke Room, Vietorie
Picture House Café, Kettering,  An excellent lecture
is arranged for cvery week, usually with ambitious
demonstrations.

A complete S-metre transmitter, sufliciently smali to
be held in one haud, and a 3-metre receiver, complete
with aerial and batterics, were exhibited. At a recent
meeting of the society alecture on Radio Communicatiin
on Ultra-Short Waves, was given by Mr. H. R, Bourne,
B.8c., of Rughy (G2KB). The various advantages
ol ultra-short. waves were discnssed, including their
consistency, freedom f(rom fading eflfccts and in-
susceptibility to interference from electrical machines,
motor-car_ignition systeras and atmospherics, The
uses of these low wavelength transmissions were
described and various tyvpes of reccivers explained
for the reception of signals of the order of five mstres.
Detuils of Mr. Bournc's experimental work with
portable transinitters in and around Rugby terminated
a highly instructive lecture.

Hon. Sees: Mr. . J. Parkhurst (G5YT), 9, Shake-
speare Road, Kettering, and Mr. Thomas H. Hall
(BRS1018), 59, Tresham Street, Kettering.

SLADE RADIO

The tenth of the soeiety’s “ Junk Sales ” was held
at the meeting last week. A considerable amount
of surplus apparatus was satisfactorily dealt with
during the evening, and as usual the disposal of some
of the lots provided comsiderable amusement. The
opportunity was taken by Mr. Hornby to describe
a new type of set. on thie market whieh hes recently
been installed in the cars of some very notable per-
sonages. Details were given of the special precautions
which had been taken to eliminate possiglo pick-up

from magneto, distributor, ete., also of the aerial

and carth systems. Anyone interested in wireless ix
invited to write to the Hon Sec; 110, Hillavies
Road, Gravelly Hill, Birmingham, whoe will be
pleased to forward puarticulars of the socicty, also
acopy of the advance programme.
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SPECIAL NOTE

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, from articles appearing
in oue pages, or on general witeless matfers.
We regret that we cannnt, for obvious reasons—

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

(2) Suggest alterations or modifications of
receivers described in our contem-
poraries, -

(3) Suggest alterations or modiflcations to
conunercial receivers,

(4) Answer queries over the tclephone.
Please notle also that all sketches and drawings
which are sent to us, should bear the name
and address of the sender,
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ELECTROSTATIC LOUD-SPEAKER

| have read in your paper, and also from catalogues,
etc., that the electrostatic type of loud-speaker has
many inferesting features, From what I can see of this
it consists simply of a large condenser. 1 appreciate
that it is two plates separvated by a dielectric, and
the two plaies are joined to the output ternrinals of the
wireless receiyer. y query is this—can | make one
of these speakers at home ? 1 should be glad of your
advice, and it it is possible, could you give me the
requisite data, please ? *—(¥. S. F., Bognor.)

We are afraid that the home-construction of this
particular type of receiver is a little bit too difficuls.

There are certain other features which you do not b

mention which will make it extremely difficult to build
up o worth-while electrostatic loud-speaker, and if
you must have one of this type, then oar advice is to
buy it. You can, of course, huild up at honie a
balanced armature, or even a moving-coil speaker,
provided you can obtain a suitable unit to operate it.
GANGED YOLUME CONTROLS

* My receiver employs ordinary H.F. valves of the
8.G. type. To reduce the volume of the signal which
is received | Aave an ordinary potentiometer across the
H.T. supply. For increasing the volume of distant
stations and other purposés I use a small reaction con-
denser. It occurs to me that | could gang these two
controls together so as to reducs the number of knobs
which 1 have to twiddle, but there may be some reason
against this. | should appreciate your assistance in
solving my preblem which amounts to this—how can
I reduce the number of coatrols 7278, G., Edinburgh.)

The easicst solution is to remove the reaction con-
denser. In place of this use a small semi-fixed con-
denser, and adjust this so that the receiver just bursts
into oscillation. Now in the H.T. lead te this valve
(ihe detector) insert a high-resistance, the actual value
of which must be determined by experiment. These
two resistances, that is, the one which you insert in
the detector anode lead, and the 8.G, potentiometer
should be of the same make, and you will find that the
majority of such components are readily adaptable to
ganging. The position of the moving clements must
be ehosen so that the reaction is increased as the H.T.
on the sereening grids is reduced. This provides a
most, cfficient method of controlling volume and
gelectivity by means of oue econtrol,

THE “ FURY FOUR ™

“J am going to make up tha ‘ Fury Four,” but |
already possess a small mains unit which delivers H.T.
at 150 volts 30 mA. and L.T. at 4 volts, 4 amps. |
should like to use this with the *‘ Fury Four,’”” but
should first like to know whether it is suitable ? *’—
(W. C. F., Bath.)

There are two points to your query, W. C. ¥, If
you intend to build the battery version of the ** Fury
Four,” you cannot, of course, employ the L.T. section
of your mains unit. On the other hand, if you intend
to build the A.C. version-of this receiver, then the
HL.T. supply.is nowhere near large enough.. ~You must

- LET OUR TECHNICAL STAFF SOLVE

If a postal reply is
\ desired, a stamped ad-
dressed envelope must
be enclosed. Every
gquery and drawinzg
which is sent must bear
the name and address of the sender. Send
your queries to The Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C.2,

therefore either build the battery version and use
accumulators for supplying the low-tension current,
or build the Mains version, and obtain a fresh eliminator
to supply the requisite 200 volts. The majns valves
opetated with 150 volts at 30 mA. will be very ineffi-

cient, and therefore the cheapest .method is.to build.

the battery receiver and use the H.T. side of the mains
unit only. .
HOME-MADE CABINET . .
¢ § have recently built up, at a fair amount of trouble.
a small radio-gram, cabine!, and have fitted my old
receiver inside this. The set, which previcusly gave
splendid resuits, now seems to have gone all to picces.
First of alk the valves give off a terrible ringing noise,
Secondly, thé speaking sounds like a big drum, and

l.you can hardly understand what is heing said when

the mews is coming through, What have | done to
cause all this? | am only a newcomer to wireless, and
I am afraid I have upset things in some way, but | den’t
know how.'’—(J. G., Upminster.)

Your trouble is no doubt due to the fact that you
have huilt the cabinet too small, and probably have,
in addition, used very thin wood. The resnlt of this
is that the volume of sound produced by your speaker
causes a large amount of cabinet resonance, and the
soundwaves echoing inside the cahinet are impinging
on the valves, giving rise to the ringing. Your best
reraedy is, of course, to build another more substantial
cabinet. As this will probably be a too expensive
remedy, try the following dodges. Cover each valve

-bulb with lumps of putly, plasticine, ebe., over which

is wrapped a large duster or other rag. The idea is

[y
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to prevent the glass from vibrating. Secondly, screw
large picces of wood—any odd shapes and pieces will
do—at different parts of the cabinet sides (inside, of
course). This is to break up the wooden sides into
irregular shaped pleces which will damp-out the
vibrations. A final scheme would be to line the cabinet
corners with kapok or similar material to stop echo.

FITTING A FUSE "~

“ My recsiver is rather oid, and en no fewer than four
occasions ! have hurnt out valves through the H.T.
tead coming.off the terminals at the back. | feel that
E must fit some safeguard, but as | am only a heginner
in wireless, | do not know what te fit. Counld you
enlighten me, please 2 ’—(R. F., Cardift.) ’

You will probably find that inside your receiver,
behind the terminal strip, the two terminals marked
H.T.—and L.T.— are joined together with a wire. This
wire must be cut away.. Now obtain a small base-
board fuse-holder, and attach one terminal of this to
H.T.— terminal, and the other terminal to the L.T.—
terminal. The lead which goes on to the F terminals
on- the valve-holders should come from the L.T.—
terminal, and not-from the H.T.— terminal... If you

do not have.two terminals on vour set, but the H. T
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and L.T.— leads are both joined outside the set, yon
must do the same thing, namely, join the fuse between
H.T.~ and L.T.—~, with the lead to the set coming
from the L.T.— side. e ’
METAL REGY!FIER

¢ 1 have just obfained from a friend a Metal Reclifier

to make up a new H.T. elimirator. This has three ’

terminals marked pius, minus.and 2.6, I am not sure
how to connect this, but ! am lold it gives an oufput
of 200 volis. What transformer rust 0§ get, and
how is it joined to the three ilerminals. 1 Dbblieve a
transformer only has two outpet terminals.”—(R. M.,
Bulwich),

The rectifier may be joinéd up in one of two ways. |

For half-wave rectification a transformer giving an
output of 250 volts at 45 mA. will be required, and for
full-wave rectification on what is known as a voltage
doubler eircuit, a transforiner with a secondary of 135
volts at 90 mA. will be needed. For the latter case, one
secondary transformer terminal is joined to the ter-
minal marked A.C., and the remaining secondary
terminal is joined to the junction of two 4 mfd, con-
densers. The free terminals of the two condensers are
then Joined to the plus and minus terminals of the
rectifier. These two terminals also furnish the D.C.
output of the eliminator. ¥or half-wave rectification,
one secondary ferminal is jolned to terminal A.C., and
the remairing secondary terminal is taken to one side of
a -4 mfd, condenser and becomes H.T.— (D.C.). The
plus terminal on the rectifier is joined to the other side
of this condenser and-is H.T. plus (D.C.). Inhoth cascs
a smoothing choke will, of course, be nceded.

RESISTANCE RATINGS

‘1 notice that 2 good many of the solid fype of
resistances which arz now on the market ave called
‘1 watt type." How doss one ascerfsin what wattage is
required of a rogistance 7 And how is the wattage of
the resistance obtained ? ’—(8. F., Peterborough).

As has been explained many times in our pages, the
passage of a current through a resistance results in a
voltage drop. The value of this voltage is obtained by
multiplying the resistance (in ohms) by the current
(expressed as @ decimal part of an amp.). Or, put in
another way, the resistance in ohmns is multiplied by

L the current in milliamps, and theé answer divided by

1,000. This will give the volts dropped through the
resistance, If now this voltage is multiplied by the
current in milliamps, and the answer divided by
1,000, the answer will give you the watts dissipated by
the resistance.

ALTERING A BAND PASS TUNER

“ My sot is a commercial make, and it ig fitted with a
band pass circuit.  After reading several items in your
paper | hays come to the conclusion that the values of
the couplings in this band pass arrangement could be
medified to suit my particular district. 1 should ke glad
to know how to work out the best value, and the best
make of parts to get for the purpose.”—(K. A. R.,
Barmouth),

We do not advise you under any circumstances to
attempt to interfere with a commercially-made
receiver. Whilst it is quite likely that only a simple
band pass arrangement is employed, and that it is
possible to improve upon it, therc is always the risk
that there is some peculiarity in the particular receiver
which depends for its correct f{unctioning wvpon the
resistance, or condenser, or some other part in the
The alteration of this may, therefore, com-
pletely ruin the performance of the receiver. It may
even result in actual damage. ( An instance may be
given of a hand pass adapted circuit in which the resis-
tance cmployed is oune of a series which carries the
total anode current of the set, and which serves as a
biasing resistance for the 8.G. valve. A change in the
value would vary the biag on the valve which might
result in instability, and might even result in preventing
the valve from functioning. .
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To save readers trouble, uwe undertake to send on
catalogues of any of our advertisers. Merely state, .on
a postcard, the names of the firms from whom you
require catalogues, and address ft to * Catalogue,”’
PRACTICAL WIRELESS, Geo, Newnes, th:d., 8/11,

Southamipton St., Strand, ILontlon, L we.e. Where
advertiscrs make a charge, or require postage, this
should be enclosed.

CELESTION SPEAKERS
WE have just received a handy loose-leaf folder
from the Celestion people containing operating
instructions and technical “data concerning their
various types of speakers. The instructions given
should be particularly useful to possessors of these
well-known instruments for enabling them to get.the
best results. Additional technical data concerning
transformers and power handling capacity are also
included for amateurs who wish to design their own
amplifiers. A copy of any partiewlar leafiet can be
obtained from Celestion Ltd., London Road, Kingston-
on-Thames,

T.C.C. CONDENSERS. = ‘
FIXED condensers of variotis types and for all
purposes are shown in the latest folder issued
by Telegraph Condenser Co., Ltd., Wales Farm Road,
North Acton, W.3. Small mica condensers with
capacities of from .00005 to .25 mfd.; high voltage
electrolytic and paper- condensers; smoothing cou-
densers ; and a special line of sub-divided block con-
dengers are included in the folder, together with
useful - tables giving the dimensions, capacities, and
prices of each component.

FORMO PRODUCTS
HI new range of components shown in the latest
Formo list should appeal to all discerning con-
structors. Amongst the components listed are dual-
range aeriai and band-pass coils, L.F. transforners,
multicouplers, and dual and triple gang condensers.
The ganged condensers can also be obtained mounted

on a conunon base plate with either two or three

matched ganged coils with coupled switches. In the
triple gang condenser each aesembly is provided with
an ordinary trimmer. The list also includes a range
of Formo Hymeg " fixed condensers of various
capacitics up to 14 mfd, .

‘¢ ATLAS ”” MAINS UNITS
N tlie latost folder issued by H. Clarke and Co., of
George Street, Patricroft, Manchester, a compre-
hensive range of ““ Atlas ” mainps units is listed. Some
are combined H.T. units and L.T. chaigers, while a
new A.C. model isalso provided with grid-bias tappings.
Other models are designed for delivering H.T. only,

and one D.C. unit is provided with an ingenious
switching arrangement which ensures the full voltage
being delivered even when different amounts of current
arc being taken from the unit. Tt is for working on
200-250-volt mains, and the output is 15 to 25 milliamps.
Other ‘“ Atlas”” components inecluded in the folder
are an LT, transformer designed for partallei-feed
cireuits, & new permanent magnet loud-speaker, short-
wave coils, and a peatode choke, =

THE HOUSE OF COSSOR
FROM the Cossor people comes a neat folder which
tells briefly tho history of the firm of A.C.
Cossor, Ltd., from pre-war days to the present time.
The folder, which is well printed in three languages,
includes several half-tonc illustrations of various
processes in the manufacture of Cossor valves and
components.

Another interesting leaflet we have just received
from this firin is of special interest to overseas readers,
and gives particulars of the new Cossor short-wave
receivers for A, C. mains, and battery operalion.
Both models are based on a speeial development of the
autodyne eircujt giving one-knob control and enabling
a Jow intermediate frequency to be used with conse-
quent high amplification. The all-electric receiver is a
six-valve super-het. housed in a handsome cabinet of
modern design and embodies a mains-energised
moving-coil speaker. - The battery model is a 4-valver,
and is fitted with a permanent magnet moving-coil
speaker. The wavelength ranges of the receivers are
13.5 to 550 motres, and 13.5 to 500 nietres respectively.
These reccivers are specially designed for overseas use
and are not for sale in this country,

Replies to Broadcast Quer'ies.

SUPERHET (Bala) {@) San Sebastian (EAJS) on 456
m.; (b) Apparently a test by Radio Strasbourg
(345.2 m.). BEGINNER (Sudbury): Heston Airport
(833 m.); Air Ministry weather report broadeast by
Automobile Assoeiation. 808 WH (Forest Gate): (1)
WJSV Alexandria (Va.) on 205.4 m.; (2) Possibly
WSAT, Cincinnati (Ohio) (2254 m.); (3) WNAC,
Boston (Mass.) on 243.8 m. ; (4) WHAM, Rochester
(N.Y.) 2601 m. ;- (3) WOAI, San Antonio (Tex.) on
252 m. ; (6) WTAM, Cleveland (Ohio) on 280.2 m.;
(7). WTIC, Hartford (Conn.) 282.8m; (8) KDKA,
Jiast Pittshurgh (Pa.) on 805.91m.; (9) WENR, Chicago
(L) (3446 m.)y; (10) WGY, ~Schenectady (N.Y.)
879.5 m.; (11) Possibly WBBIM, Chicago (Til.) on
380.4 m.; (12) WJZ, Boundbrook N.Y.) 3915 mu ;
(13) KPO, San TFrancisco (Cal) on 440.9 m.; (14)
WPG, Atlantic City (N.J.) on 272.6 m. OPTIMIST
(Sheffield) : (1) R.A.T. Air Planes: ground station
to aircraft; (2) Apparently U.S.A. experimental
transmitter 1f call sign correct, WIID, H. Thomas, 69,
-Wellesley Avenue, North Providence, Rhode Island.
WALU, W, B. Taylor, AARS, 510, Brady Point Road,

Signal  Mountain  (Tenn); WIXU, cannot trace:
WIABY, H. I. Powers, 151, Pond Street, Leominster
(Mass.), WI1XAL, 70, Brookline Avenue, Boston (Mass.).
S. T. 400 (Bacup): Apparently aerodrome station,
testing on 1,226 m. (242.9 ke/s).
(Cheshire): (1) G6MM, for the name and address
of this transmitter please write to Radio Society
of Great Britain, 53, Victoria Street, London,
SOW.L e GOMX, Manchester Wircless Socicty, 2,
Parkside Road, Princess Road, Manchester; G5BEK.
W. Brown, 52, Winstonian Road, Cheltenharmn,
Gloucestershire. 8, W. F, (Cireucester) : (1) WEA,
Rocky Point (N.Y.) on 28.28 m.; (2) WIY, Rocky
Point (N.Y.) on 21.65 m. Nrr (Romsey): (1)
WCAU. Philadelphia (Pa.) on 256.83 m ;§(2) WABC,
New York, (348.6m.) C.BD.S.; KDKA, Last Pitts
burgh (305.9 i), N.B.C.; WDZ, Boston® (302.8 m.),
N.B.C.; WTIC, Hartford (Conn.) on 282.8 m. (N.13.C.)
—are all well heard. L. ¥. BarNEs (Templecombe) ;.
Radio Toulouse, 60 k\V. testing. Iuy (Surrey) ;
Regret, cannot trace.

RECEIVERS AND THEIR RECORDS

(Continued from page 1233.)
plug to the mains system, and an outside
aerial of not more than 40ft. in length to
one of the appropriate Falnstock terminal
clips, the carth being taken to the remaining
one.

The chief quality of a superheterodyne
receiver is that of selectivity, and in this
respect the * Philco 8-Valve Model 2471 7
was of outstanding merit. The scale ig
clearly marked, and tuning is greatly
facilitated by the fact that as the con-
denser is revolved so a thin strip of Light is
thrown on to the dial, thus showing the
exact fraction of a degrec at which the
station is heard at its best. Sensitivity, as
might have been expected with this circuit,
was _excellent, and broadeasts were easily
received  throughout the wave-range,
irrespective of their distance.

In view of its great selectivity, no difii-
culty was experienced in separating any
two neighbowring stations working with a
9 kilocycle separation. On the longer wave-
range, most of the broadeasting stations were
tuned in at full loud-speaker strength.
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THIS OFFER IS SPECIALLY REPEATED
FOR THE BENEFIT OF NEW READERS

CLAIM YOURS TO-DAY!

' The loose binders for preserving in permanently
cénsultable form the Data Sheets which are being

given every week in PRACTICAL WIRELESS
are NOW READY.
The PRACTICAL  WIRELESS DATA

SHEETS LOOSE LEAF Binder as itlustrated
here has a stout linen-covered stiff-board cover
specially made to siarnd hard wear, having a special
‘f:\p with cloth hinges and cnamelled press-button
fitting for speedy Thsertion and removal of the
Data Sheets which are specially “holed ” to fit.
There is an extremely useful manilla gusset pocket
oty the inside back cover for holding loose sheets,

wspaper clippings, notes, and other odds and
eris.

If you require one of these binders, you should
6l in the label below, enclosing a postal order
for 1s. 6d., to include cost of registration, postage,
g@aking, insurance, etc., and send to PRACTICAL

IRELESS, Presentation Department, 39, King
St., Covent Garien, London, W.C.2. Imme-
diately on reccipt of this your binder will be
dispatched. ;

FILL IN THIS LABEL AND POST TO-DAY
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THE FOLLOWING DATA SHEETS

HAVE ALREADY BEEN

Data Sheet No. 1—
Accumulater Charging
Data Sheet No. 2-—
Ceils & Coil Winding
Data Sheet No. 3—
Resistances - .
Data Sheet No. 4—
Mains Transformers -
Data Sheet No. 5—-
Wire and Wice Gauges
Data Sheet No. 6—
Chokes, H.F. & L.F.
Data Sheet No. 7—
Condensers = -
Data Sheet No. 8§—
Baitery Eliminators
Data Sheet No. 9—
Sevews & Screw Threads
Data Sheet No. 10—
Battery-Operated Valves
Data Sheet No, 11—
Mains Valves - -
Data Sheet No. 12—
Handy Formulae -

ISSUED ¢
- Dec, 17th, 1932
. Dec. 24th, 1932
- Dec. 31st, 1932
- Jan. 7th, 1933
o Jan., 14th, 1933
o Jan. 21st, 1933
. Jan. 28th, 1933
- Feb. 4th, 1933
o Feb, 18th, 1933
«  Feb. 25th, 1933
. Kar, 4th, 1933
. "\Mas‘. 1ich, ]9.’%3

Those new readers who are desirous of completing their files
of these Data Sheets may have these already issued for 24, cach

from the address given above.
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' ' on In most cases poor_reception is caused by
bad valves or wrongly used valves, Here’s of

i

the way to make sure of good reception, |
Always rely on “The Book of the Mazda
Valve.” If you are using, or are going to use, !
a pentode for instance, get this book first. |
You will find that there are sjg pentodes in :
the Mazda range. You will also find com- :
plete information about using each one. No |
trouble, no unnecessary expense. You get the '
results you want—first time, and all the time.
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IS BOOK TELLS YOU HOw
“The Book of the Mazda Valve” s a mine of i/seful n-
Jormation about wvalves in general and Mazda Valves in
% particular. It contains facts and Jigures, circut diagrams,

component values, characteristic curves —in fact, all the
valve user wants to Enow about valves.  Send for vour
FREE copy to-day — or ask your dealer for ope.
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Presented with PRACTICAL WIRELESS, dated March 18th, 1933.

"PRACTIGAL WIRELESS” DATA SHEET No.13

TERMINALS, FUSES, ETC.

TERMINAL SIZES
Terminal shanks are practically all 4 B.A. The older form of slotted shank supplied by Belling-Lee is 2 B.A.

These sizes are clearance dimensions.

TERMINAL TYPES

Terminals are obtainable in many sizes and
patterns, but the markings set out below are
those which are standardised by the majonity
of terminal manufacturers. The Belling-Lee
terminals are manufactured in four sizes,
Types B, M, R and Q. Types B. R and Q
have ebonite heads, whilst Type R is of metal.
Types B and M also have non-rotatable heads

\%\

The Eelex Treble
Duty Plug.

FUSES
H.T. — is invariably joined to L.T. —, and it

1s advisable always to make this connection
by means of a fuse. The leads to the valve-
holders are then taken from the L.T. — side
of the fuse-holder. Fuse-holders are manu-
factured by Telsen and Bulgin and accommo-
date small lamp fuses of the flashlamp bulb
type. They are obtainable in various ratings

so that the name is always : and the choice should be
easily read. STANDARD TERMINAL made n the following manner.
Eele:i( te_r}r]mnals are rglangfzq- INDICATIONS Add together the tptal ﬁ}amen}:
cating heads, and with socket | Aerial  Aerial | Aeril 2 ki) et s o
zentris se: thatuplugs smay- be Aerial 3 Earth Pick-up fusé ‘which® will \Blowsrat a
mserted. In l.:dégition " the LS+ LS. - Phones+ value slightly lower than this
Treble but terminal h.;s re- Phones —  L.T.+- LT - total. Microfuses -are also
movable i);rdicatin lates HT.+ HT.+1  HT.+2 obtainable and these consist
which are held in lgce o‘:; the HT+3 HT-+4 HT.- of a thin 'gold film and not a
head. The shank;i’s slotted to gri.3+2 g"g _3 gr id —1 lamp type. They are also
accommodate connecting wires. I" G I" L. Ocureen + obtainable in various ratings.
nput-+- nput = Ipe (Note: .2 amp. i1s 200 mlk-
TERMINAL BLOCKS Output — uw = i)
Terminals arfe utfually }lt)t(ached w#nj_ié Mains —  A.C. Mains BATTERY CORDS
to a strip of ebonite fixed to i . ol AT S
the rear of a baseboard, but to And in addition, plaln red or black. E)-atteryleatds tto:ermina;s,:)e:ial’?nulﬁ%

simplify this method of con-
struction, special  terminal

mounting blocks are manufactured
by Belling-Lee, Ward & Goldstone,
Telsen, etc. The Belling - Lee
accommodates two terminals of any
type, whilst the Ward & Goldstone
accommodates only one terminal. The
Telsen is complete with two terminals,

way battery cords are obtainable.
Those manufactured by Messrs.

Belling-Lee are fitted with two spades for con-
necting to the accumulator, whilst the remaining
cords are provided with wander plugs. These may
be obtained in lengths of 30 in. or 54 in. and are
made up in*5-way, 6-way, 7-way, 8-way, 9-way and
10-way cables. The leads are intended for G.B. and
H.T. tappings, but obviously the plugs may be
altered to suit individual requirements. Messrs.

Bulgin, Ward & Goldstone and Harbro also

one red and one black.

The Belling-Lee

Terminal Block.

Various Types of Wander Plugs.

TERMINAL MOUNTING STRIPS

In place of the customary terminal
block or strip, special paxolin strips
are obtainable from Clix, in which
resilient sockets are fixed. These are
appropriately engraved and accommo-
date the solid type of plug. This is an
improvement on the terminal with
screw top, as it enables rapid connec-
tion to be made. Messrs. Bulyin also
manufacture a small ebonite terminal
block with two terminals fitted.

manufacture multi-way battery cords similar in
type to those above mentioned. Messrs. Bulgin do
not supply spades or plugs with their cords so that
these may be made up to suit particular demands.

Chassis Mounting Strip.

“B” Type 6d.

e

Advt. of Belling & Lee, Ltd,, Cambridge Arlerial Road, Enfield, Middlesex.

BELLING-LEE

FOR EVERY RADIO-CONNECTION

- “R” Type 2id.
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